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EXECUTIVE SUMMARY 

This Groundwater Assessment Report for the C-746-U Landfill at the Paducah Gaseous Diffusion Plant, 
Paducah, Kentucky, summarizes results of the activities conducted under the approved Groundwater 
Assessment Plan for the C-746-U Landfill at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky 
(PRS 2008). The C-746-U Landfill was placed in assessment in response to the finding that some 
constituents were found in groundwater samples from monitoring wells (MWs) located in the vicinity of 
the C-746-U Landfill at above background levels. The C-746-U Landfill originally was placed into 
assessment on March 2, 1999. 

Tables in the Executive Summary provide a summary of the conclusions from the evaluation of the 
groundwater data for parameters evaluated as part of the C-746-U Landfill monitoring program. These 
tables include those parameters (and associated wells) 
identified for assessment by the Kentucky Division of 
Waste Management (KDWM) in August 2006 as well 
as additional parameters (and wells) subsequently 
identified for assessment by the U.S. Department of 
Energy (DOE). The data used to support this 
assessment are groundwater analyses of quarterly and 
semiannual monitoring for the period 2002 through 
2012 and the focused sampling of October 2006. 
Additional soils analyses from a polychlorinated 
biphenyls (PCBs) source investigation in 2008 and 
groundwater analyses from an overpumping test 
conducted during 2011 were used to support the 
assessment of Total PCBs. 

Concentrations of some constituents in some 
Regional Gravel Aquifer (RGA) wells continue to 
exceed benchmarks [Kentucky maximum 
contaminant levels (MCLs), U.S. Environmental 
Protection Agency (EPA) Drinking Water Standard 
MCLs, and EPA regional screening levels (RSLs) for 
tapwater], including C-746-U Landfill background 
concentrations developed in accordance with the 
permit. The concentrations of these constituents were 
reviewed with the principal focus on the results 
collected since January 2010 (that includes the most 
recent eight quarters of data). This report summarizes 
an evaluation of the C-746-U Landfill parameters, 
discusses each of the constituents, and describes the 
following: 
 
 Whether concentrations of individual constituents are above benchmarks; 

 Whether the concentrations are indicative of a C-746-U Landfill source. [NOTE: As discussed below, 
the constituent concentrations in Upper Continental Recharge System (UCRS) wells are considered to 
be representative only of the conditions local to the well or sourced from overlying soils. Thus, no 
discussion of potential “upgradient” sources is presented for the UCRS because the concept is not 
consistent with the site conceptual model.] The constituent concentrations found in the RGA wells are 

Summary of the Screening against 
Benchmarks 

 

To support the evaluation of whether there is 
evidence that the C-746-U Landfill is 
contributing to groundwater contamination, the 
concentrations (from samples from Regional 
Gravel Aquifer [RGA] wells in the vicinity of the 
C-746-U Landfill) of a broad range of parameters 
were screened against benchmarks.  
 

Benchmarks: The following benchmarks were 
used in the screening:  

 KY MCLs: Maximum contaminant levels 
(MCLs), as identified in 401 KAR 47:030; 

 EPA MCLs: MCLs (primary) promulgated 
by U.S. EPA; 

 Regional screening levels (RSLs) for 
tapwater, developed by EPA to use for 
screening;  

 Secondary MCLs (SMCLs): EPA guidelines 
for constituents that may have an aesthetic 
impact on drinking water; and  

 C-746-U Landfill background developed 
according to the permit as discussed further 
in the Results and Discussion section of this 
Executive Summary and in Section 2.1. 
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evaluated while considering the potential for contributions of sources located upgradient (with respect 
to the C-746-U Landfill) of the monitored well]; 

 Suspected sources of the elevated concentrations of the specific constituent in the specific well; and  

 Mechanisms for the release of these constituents, where these suspected sources are attributed to a 
particular mechanism.  

 
FINDINGS 
 
This groundwater assessment has determined that there is no evidence that would indicate a release from 
the C-746-U Landfill. The evaluation process used in this groundwater assessment and a summary of the 
findings that support this conclusion are detailed below. 
 
 
EVALUATION PROCESS, SCREENING 
 
The current and historical analytical results from Regional Gravel Aquifer (RGA) wells located in the 
vicinity of the C-746-U Landfill were screened against benchmarks, including Kentucky (KY) maximum 
contaminant levels (MCLs), U.S. Environmental Protection Agency (EPA) MCLs, and EPA regional 
screening levels (RSLs). Subsequently, those constituents without MCLs or RSLs were evaluated against 
EPA SMCLs and historical background levels (calculated in accordance with the  
C-746-U Landfill permit). Each result was compared with each benchmark concentration, and any 
exceedances of the benchmarks were tabulated with a special focus on those constituents that exceeded 
the benchmark over the past eight calendar quarters. Sixty-four parameters were evaluated with 
concentrations compared with benchmarks. The results of the screening are summarized as follows: 
 
 Table 1 (and Table ES.1) summarizes the screening of 14 inorganic parameters against KY or EPA 

MCLs; 

 Table 2 (and Table ES.2) summarizes the screening of 10 radionuclides against KY or EPA MCLs; 

 Table 3 (and Table ES.3) summarizes the screening of 8 volatile organic compounds against KY or 
EPA MCLs; 

 Table 4 (and Table ES.4) summarizes the screening of 9 PCBs against EPA MCLs (PCBs do not have 
a KY MCL); 

 Table 5 (and Table ES.5) summarizes the screening of 15 parameters against RSLs or SMCLs (these 
parameters do not have primary MCLs); and 

 Table 6 (and Table ES.6) summarizes the screening of 8 parameters (that don’t have RSLs or MCLs) 
against historical C-746-U Landfill background calculated in accordance with the permit.  

The screening results presented in these tables document those constituents that have not had a confirmed 
exceedance of any benchmark in any RGA well. The lack of any current or historical exceedance of a 
benchmark in an RGA well resulted in this constituent’s being screened from further evaluation.  
 
The evaluation continued for those constituents that have had an RGA exceedance of a benchmark, with 
particular focus on those constituents that had a confirmed exceedance of a benchmark over the past eight 



 

ES-3 

calendar quarters. This subsequent evaluation into the source(s) of these constituents looked at the 
following: 
 
 Spatial patterns of each constituent present above a benchmark; 
 Identified plumes; 
 Concentrations of these constituents in other Paducah Gaseous Diffusion Plant (PGDP) wells; and  
 Concentrations of these constituents in C-746-U Landfill leachate.   
 
The additional evaluation discusses sources of the constituents in RGA wells that were not screened out 
using the process described above.  
 
 
EVALUATION PROCESS, ADDITIONAL DISCUSSION 
 
For those constituents that exceeded benchmarks, the concentrations of these constituents were compared 
with the following: 
 
 Concentrations in RGA groundwater present in wells located upgradient of the C-746-U 

Landfill. The concentration (and distribution) of each constituent was evaluated against the 
upgradient concentrations to identify whether the C-746-U Landfill contributed to the concentrations 
or whether upgradient sources could account for the constituent concentration.   

 Concentrations of naturally occurring constituents in RGA groundwater typical of the PGDP, 
but outside the vicinity of the C-746-U Landfill. If concentrations of naturally occurring 
constituents found in the C-746-U Landfill RGA wells were within the range of concentrations found 
elsewhere at PGDP, the evaluation concluded that there was no indication of a statistically 
quantifiable contribution of RGA contamination from the C-746-U Landfill.  

 Concentrations of constituents present in leachate from both the C-746-U Landfill and the 
C-746-S Landfill to identify if the landfill leachate is a potential source. This evaluation 
considered the fact that the dilution attenuation factor (DAF) through the Upper Continental Recharge 
System (UCRS) has been estimated at 58, through groundwater modeling conducted for other 
projects (see Section 4.8). Thus, for the leachate to be the source of the constituent concentrations, its 
concentration in the leachate would have to be ~58 times greater in the leachate than in the RGA 
groundwater. The relative concentrations of RGA groundwater constituents were compared to 
leachate concentrations in Appendix B.  

 Concentrations in UCRS groundwater. As described in more detail in the discussion of the 
conceptual site model, migration of constituents occurs vertically through the UCRS. Thus, 
concentrations of constituents in the UCRS were evaluated to identify any potential UCRS sources of 
RGA contamination. Because of the vertical-only migration of constituents through the UCRS and 
the fact that there are no UCRS wells completed through the C-746-U Landfill, the presence of any 
constituents in a UCRS well could not be properly attributed to migration from the C-746-U Landfill 
operations (though constituents in these wells, if found, could be evidence of a secondary source of 
C-746-U Landfill-related contamination). The results of the UCRS well sampling were considered 
when evaluating the potential sources of constituents in RGA wells.  

 Concentrations during the past eight calendar quarters. Those constituents that were infrequently 
detected historically and did not have an exceedance during the past eight calendar quarters typically 
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were screened from further evaluation; however, the summary tables provide information on the 
frequency and timing of the exceedances. 

The comparisons listed above were used to identify potential source(s) of those constituents confirmed to 
be present at concentrations that were above benchmarks during the past eight calendar quarters.  
 
In addition to the discussion of parameters found above benchmarks (as summarized above), the 
evaluation of the presence of polychlorinated biphenyls (PCBs) was much more thorough. Several 
additional investigations have been performed over the years to address the historical presence of PCBs in 
RGA wells in the vicinity of the C-746-U Landfill. Although PCB concentrations in RGA wells have 
been below EPA MCLs for the past eight calendar quarters, the information that supports the 
determination of the source of historical PCBs in RGA groundwater is summarized.  
 
 
SUMMARY OF RESULTS 
 
Screening Observations 
 
Following are most of the constituents that were screened from further consideration, because they did not 
have any parameter concentrations above benchmarks for the past eight calendar quarters. 
 
 Of the 41 constituents with EPA or Kentucky MCLs, only 2, beta activity and trichloroethene (TCE), 

had an exceedance of a benchmark in RGA wells over the past 8 calendar quarters (see Tables 1, 2, 
and 3). Beta activity and TCE are discussed further.  

 Although the nine PCBs have not had a confirmed exceedance of the EPA MCL in RGA wells over 
the past eight calendar quarters, the source of the historical exceedances is further discussed (see 
Table 4). 

 Only 3 of 15 constituents exceed their respective RSLs (e.g., cobalt, iron, and manganese) in RGA 
wells, but these constituents do not exceed the C-746-U Landfill background (see Table 5). Some 
additional discussion is provided.  

 Three constituents exceed the C-746-U Landfill background or an SMCL (e.g., calcium, magnesium, 
and dissolved solids) in RGA wells, but these constituents exceed these benchmarks only in wells 
MW372 and MW373, wells located upgradient of the C-746-U Landfill. Additional discussion of the 
potential source(s) of these constituents is provided, along with additional discussion of other 
parameters that have similar patterns.  

Additional Discussion/Summary of Conclusions 
 
As summarized above, most of the 64 parameters evaluated as part of this groundwater assessment have 
concentrations in RGA groundwater that are below benchmarks. The few constituents that have exceeded 
benchmarks over the past 8 calendar quarters (or have historical exceedances) are not properly attributed 
to a C-746-U Landfill source as summarized below. 
  
Beta Activity. Beta activity has exceeded the Kentucky MCL of 50 pCi/L in three wells in the vicinity of 
the C-746-U Landfill. An evaluation of the assessment data demonstrates that the beta activity in these 
wells apparently is sourced from upgradient of the C-746-U Landfill and is associated with migration of 
the historical Tc-99 plume, as follows: 
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 None of the other RGA wells in the vicinity of the C-746-U Landfill have beta activity that exceeds 
the KY MCL.  

 Figure B.6 shows recent values for beta activity that demonstrate that beta activity is stable to 
declining in all wells and is greater in the upgradient well MW372 than in the two downgradient wells 
(MW366 and MW367) located along the same flow path.  

 Figure B.7 also indicates that beta activity in these three wells is stable to declining, with the activity 
in the upgradient well MW372 decreasing at a slightly greater rate.  

 The beta activity in leachate (see Tables B.2 and B.3) is not high enough to account for the beta 
activity found in the RGA wells given the DAF of 58 for UCRS materials. 

 Tc-99 is a beta activity emitter. The Tc-99 concentrations are well-correlated to the beta activity as 
shown by the graphs of Tc-99 and beta activity for each of the C-746-U Landfill RGA wells depicted 
in Figures 5–15.  

 The wells with beta activity exceedances of the KY MCL are immediately downgradient of an arm of 
the Tc-99 plume as shown in Figures 3 and 4.  

In summary, the available data do not statistically support an interpretation of a release from the C-746-U 
Landfill. Rather, the upgradient Tc-99 plume is the most likely source of the beta activity found in RGA 
wells in the vicinity of the C-746-U Landfill. There is no statistically quantifiable contribution of Tc-99 to 
the RGA by the C-746-U Landfill.  
 
TCE. TCE is the only volatile organic compound with concentrations that exceed the Kentucky and EPA 
MCL in wells in the vicinity of the C-746-U Landfill. An evaluation of the assessment data demonstrates 
that the TCE in these wells (MW357, MW358, MW361, MW372, and MW373) apparently is sourced 
from upgradient of the C-746-U Landfill and is associated with migration of the historical TCE plume, as 
follows. 
 
 None of the other RGA wells in the vicinity of the C-746-U Landfill have TCE concentrations that 

exceed the KY MCL.  

 Figure B.9 shows recent values for TCE that are generally within a factor of 2 of the MCL. 

 TCE concentrations in upgradient wells MW372 and MW373 generally are higher than those in other 
C-746-U Landfill wells, as shown in Figure B.9.  

 Recent values for TCE are greater in the upgradient wells MW372 and MW373 (and just above the 
MCL of 5 µg/L) than in the two downgradient wells (MW366 and MW367) located along the same 
flow path (where concentrations are below the MCL).  

 There is no detectable TCE in leachate from the C-746-U Landfill, as summarized in Table B.2. 

 TCE use at the site was discontinued prior to the opening of the C-746-U Landfill; thus, it would not 
have been used in ancillary operations at the C-746-U Landfill. 

 The wells with TCE exceedances of the MCL are immediately downgradient of a portion of the 
historical TCE plume, as shown in Figure 1.  
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In summary, the available data do not support an interpretation of a statistically quantifiable release from 
the C-746-U Landfill to the RGA. Rather, the upgradient TCE plume is the most likely source of the TCE 
found in RGA wells in the vicinity of the C-746-U Landfill. There is no statistically quantifiable 
contribution of TCE to the RGA by the C-746-U Landfill.  

PCBs. PCBs have not had a confirmed exceedance of the EPA MCL of 0.0005 mg/L in any of the RGA 
wells in the vicinity of the C-746-U Landfill over the past eight calendar quarters; however, PCBs have 
been a historical concern. An evaluation of the assessment data demonstrates that the historical PCB 
concentrations may be attributed to cross-contamination of wells with PCBs during well rehabilitation in 
2003. The C-746-U Landfill is not the source of the historical PCB exceedances, as follows: 
 
 Appendix E presents information on well sampling that demonstrates that PCBs were not an issue in 

C-746-U Landfill wells until 2003 (when the well rehabilitation program was performed). This 
appendix also demonstrates that PCB concentrations have decreased over the years. 

 Figure 22 and Table 9 shows that PCBs have not been an issue in other RGA wells at PGDP. This is 
consistent with the fact that PCBs are not soluble in water; thus, though PCBs were historically used 
at PGDP, they are not found in RGA groundwater at locations across the site. 

 Appendix F presents information on the results of the overpumping tests conducted on C-746-U 
Landfill wells. This overpumping has contributed to the finding that concentrations in RGA wells are 
below EPA MCLs. Once the RGA wells were rehabilitated to minimize the residual sediment, the 
PCB concentrations decreased to below the EPA MCL. Note: There is one UCRS well (MW365) that 
still has concentrations above the EPA MCL, but UCRS wells cannot be overpumped effectively to 
remove PCB-contaminated sediment to the same degree as RGA wells (well pumps dry)—a finding 
consistent with a historical (and not-continuing) PCB source. 

 Appendix D summarizes the investigation of PCBs in soils conducted in the vicinity of UCRS well 
MW365 that did not find any PCB source in UCRS soils in the vicinity of the well.  

These results support a finding that, regardless of the source of the detected PCBs, the levels have been 
below EPA MCLs for eight quarters, and currently there are no PCB values that represent exceedances 
attributable to the C-746-U Landfill. The historical PCB contamination may have been the result of cross-
contamination of wells during rehabilitation that occurred in 2003. 
  
Cobalt, Iron, and Manganese. Although cobalt, iron, and manganese were found in RGA wells above 
EPA RSLs, they were not found at concentrations above the C-746-U Landfill background (as determined 
in accordance with the permit requirements). In addition, the concentrations of these constituents are 
comparable to concentrations found in RGA wells at other locations at PGDP, as summarized in Table 
B.1. Thus, there is no indication of a statistically quantifiable C-746-U Landfill source, and the 
concentrations found in RGA wells are found in wells at PGDP locations well outside any potential 
influence of the C-746-U Landfill.  
 
Dissolved Solids, Calcium, and Magnesium. These constituents do not have a primary MCL or RSL, 
but they are found in some C-746-U Landfill wells at concentrations that are elevated above background. 
These constituents (and other constituents that may be considered elevated) do not have the C-746-U 
Landfill as their source because of the following: 
 
 The highest concentrations of these constituents are found in upgradient wells MW372 and MW373, 

as summarized in Tables 5 and 6; and 
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 The concentrations of these constituents are not sufficiently elevated in the leachate for the C-746-U 
Landfill to be a statistically quantifiable source, as summarized in Table B.2. 

Potential Alternate Sources. The upgradient wells MW372 and MW373 have concentrations of a few 
constituents that are above benchmarks; however, other C-746-U Landfill upgradient wells do not have 
elevated concentrations so the source of the concentrations in these two wells cannot be pinpointed. The 
potential sources of these few exceedances are non-C-746-U sources, like biofouling, upgradient RGA 
sources, or excessive turbidity.  
 
This evaluation found that there is no identified upgradient source that accounts for these constituents. For 
example, Table B.3 compares concentrations in C-746-S Landfill leachate to concentrations in MW372 
and MW373 and finds that the C-746-S Landfill is not the source of the elevated concentrations in these 
wells. The constituents are not elevated in other wells located upgradient of the C-746-U Landfill and 
downgradient of the C-746-S Landfill.  
 
Finally, there is no threat to human health from any constituents present in wells in the vicinity of the  
C-746-U Landfill because the C-746-U Landfill is located within the Water Policy Box created to support 
Comprehensive Environmental Response, Compensation, and Liability Act actions so that exposure to 
groundwater in this area is limited, irrespective of the source of constituents. The PGDP Action 
Memorandum for the Water Policy provides municipal water to users within the Water Policy Box, which 
includes all areas in the vicinity of the C-746-U Landfill. 
 
In summary, the assessment has found that the few constituents that have concentrations above 
benchmarks do not have the C-746-U Landfill as their source. Some additional evaluation of the source(s) 
of elevated concentrations of constituents in upgradient wells MW372 and MW373 may be appropriate, 
but this evaluation can be performed outside of the assessment process. This report presents results of the 
evaluation as follows: 
 
 Section 1 presents background information on the C-746-U Landfill and the groundwater assessment. 

 Section 2 presents the basis for the assessment and preliminary screening of concentrations against 
benchmarks. 

 Section 3 provides discussion of the nature of constituents present above benchmarks. 

 Section 4 provides additional discussion on the potential source(s) of these constituents in C-746-U 
Landfill wells.  

 Section 5 describes the hydrogeologic setting.  

 Section 6 presents a summary of the enhanced sampling.  

 Section 7 provides conclusions of the assessment.  

 References are provided in Section 8. 

The seven appendices to this document provide additional supporting information and data: Appendix A, 
Correspondence; Appendix B, Trend Charts; Appendix C, Home Site Well Water Sample Analytical 
Results; Appendix D, PCBs in Soils Field Investigation Summary; Appendix E, Assessment of Well 
Rehabilitation Source of PCB Contamination in C-746-U Landfill Wells; Appendix F, Assessment of 
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Impacts of Overpumping in Monitoring Wells in the Vicinity of the C-746-U Landfill on PCB 
Concentrations; and Appendix G, Lithologic Logs/Well Logs. 

BACKGROUND 

DOE owns and operates waste treatment, storage, and disposal units at PGDP near Paducah, Kentucky. 
Three of these units are landfills that are regulated by DOE, under the provisions of the Atomic Energy 
Act, and by the Commonwealth of Kentucky under the Resource Conservation and Recovery Act and the 
Kentucky Solid Waste Landfill Regulations.  

The three landfills are located on approximately 80 acres of DOE-owned property immediately north of 
PGDP. The permitted landfills currently included within this property are the following: 

 C-746-S Residential Landfill 
 C-746-T Inert Landfill 
 C-746-U Contained Landfill 

Both C-746-S and C-746-T are permitted currently for post-closure activities only. The C-746-U Landfill 
is an operating solid waste landfill that covers an area of about 60 acres located directly north of the 
C-746-S&T Landfills. It is operated by LATA Environmental Services of Kentucky, LLC, (LATA 
Kentucky) and owned by DOE. KDWM issued Solid Waste Permit SW07300045 in November 1996 to 
allow construction and operation of the C-746-U Landfill and reissued combined Solid Waste Permits 
SW07300014, SW07300015, SW07300045, effective November 5, 2006, to allow continuing 
maintenance of the C-746-S&T Landfills and operation of the C-746-U Landfill.  

KDWM issued correspondence August 29, 2006, that placed the C-746-U Landfill in groundwater 
assessment. In its correspondence, KDWM identified contaminants and wells that require assessment, 
based on quarterly groundwater monitoring reports that have been submitted by DOE. A Groundwater 
Assessment Plan is required by 401 KAR 48:300, Section 8, for facilities in groundwater contamination 
assessment. The Groundwater Assessment Plan for the C-746-U Landfill at the Paducah Gaseous 
Diffusion Plant, Paducah, Kentucky, PRS-PROJ/0006/R2, describes the steps used to perform the 
groundwater evaluations (PRS 2008). The plan contains additional information required by 
401 KAR 48:300, Section 8. A groundwater assessment was performed in accordance with the approved 
plan and the results of this assessment are summarized below. 

RESULTS AND DISCUSSION 

Tables ES.1 through ES.6 summarize the results of the groundwater assessment. Although concentrations 
of some constituents in some wells continue to exceed benchmarks (including historical background 
levels), the concentration levels remain low and further evaluation of these concentrations indicate that 
the C-746-U Landfill is not the source of the elevated levels. The assessment of the RGA wells does not 
indicate any landfill-related above background levels of constituents present above MCLs or other risk-
based levels of concern.  
 
Table ES.1 summarizes the screening results that demonstrate that none of the inorganic parameters with 
a Kentucky or EPA primary MCL exceeds its MCL in RGA wells located in the vicinity of the 
C-746-U Landfill. Most inorganic constituents (antimony, barium, chromium, copper, lead, mercury, 
selenium, silver, uranium, nitrate, and fluoride) never have exceeded the MCL. Arsenic, beryllium, and 
cadmium have not had exceedances of a Kentucky MCL or EPA MCL since 2004.  
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N/A = not applicable 

Table ES.2 summarizes the screening results that demonstrate that beta activity is the only radionuclide 
that exceeds its MCL in the RGA wells located in the vicinity of the C-746-U Landfill. Additional 
discussion of the source of the beta activity is presented in the report. The EPA MCL for beta activity is 
4 mrem/year. The dose level will vary depending upon the radionuclide that provides the activity. The 
derived MCL for beta activity from technetium-99 (Tc-99), for example, is 900 pCi/L (according to EPA 
methodology). Additional evaluation and discussion of the source of the beta activity is provided in this 
report. Most radionuclide parameters (alpha activity, strontium-90, tritium, iodine-131, radium, radium-
224, radium-226, radium-228, and Tc-99) do not exceed the MCL.  

Table ES.3. summarizes the screening results that demonstrate that TCE is the only organic compound 
that exceeds its MCL in the RGA wells located in the vicinity of the C-746-U Landfill. Additional 
discussion of the source(s) of the TCE is provided. Most organic compound parameters (i.e., benzene, 
carbon tetrachloride, 1,2-dichloroethane, p-dichlorobenzene, 1,1-dichloroethene, 1,1,1-trichloroethane, 
vinyl chloride) have never been detected in C-746-U Landfill wells.  

Table ES.4. summarizes the screening results that demonstrate that the concentrations of PCBs in the 
RGA no longer exceed the EPA MCL. This report also summarizes additional discussion and evaluation 
that demonstrates that the historical PCB contamination is the likely result of cross-contamination from 
the 2003 well rehabilitation event.  

Table ES.5. summarizes the screening results that demonstrate that the concentrations of cobalt, iron, and 
manganese are present above their RSL; however, these constituents are not present in concentrations 
above C-746-U Landfill background (as determined in accordance with the C-746-U Landfill permit). In 
addition, these constituents are present at concentrations within the range of concentrations found in other  
 

Table ES.1. Summary of RGA Well Screening of Inorganic Parameters with Kentucky or EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL Units Exceeds? 

Exceed 
Since 
2010? Comments 

Antimony N/A 0.006 mg/L  No  

Arsenic 0.05 0.01 mg/L EPA MCL No 

No exceedance of Kentucky MCL. 
Last exceedance of EPA MCL in 
2004. 

Barium 2.0 2.0 mg/L No   

Beryllium N/A 0.004 mg/L EPA MCL No 

Only exceedance of EPA MCL in 
2003; newer results show no 
exceedances. 

Cadmium 0.005 0.005 mg/L 
KY/EPA 

MCL No Only exceedance 2003. 
Chromium 0.100 0.100 mg/L No 
Copper N/A 1.3 mg/L No   
Lead 0.05 0.015 mg/L  No   
Mercury 0.002 0.002 mg/L  No   
Selenium 0.05 0.05 mg/L  No   
Silver 0.05 N/A mg/L  No   
Uranium N/A 0.030 mg/L  No   
Nitrate (as N) 10.0 10.0 mg/L  No   
Fluoride 4.0 4.0 mg/L  No   
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Table ES.2. Summary of RGA Well Screening of Radionuclide Parameters with Kentucky or EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL Units Exceeds? 

Exceed 
since 
2010? Comments 

Alpha Activity 15 15 pCi/L 
KY/EPA 

MCL No Only MCL exceedance in 2004. 

Beta Activity 50 4 mrem pCi/L KY MCL Yes 

12 KY MCL exceedances since 
2010; additional 
evaluation/discussion to ascertain 
source(s) . 

Strontium-90 8 N/A pCi/L KY MCL No 
Only KY MCL exceedance in 
2003. 

Tritium 20,000 N/A pCi/L No 
No KY MCL exceedance. Only 
detection in 2007. 

Iodine-131 3 N/A pCi/L KY MCL No 

No exceedance. Single high result 
not confirmed upon 
resampling/analysis. 

Radium 5 5a pCi/L  No  

Radium-224 5 N/A pCi/L  No   

Radium-226 5 5a pCi/L 
KY/EPA 

MCL No Exceeded in 2002 only.  

Radium-228 5 5a pCi/L 
KY/EPA 

MCL No Not exceeded since 2008. 

Technetium-99 N/A 
4 

mremb pCi/L  No  
N/A = not applicable 
a EPA MCL for radium-226 and 228 combined  
b EPA methodology equates 4 mrem to 900 pCi/L 
 

  

Table ES.3. Summary of RGA Well Screening of Organic Compound Parameters with Kentucky MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL Units 

Exceeds
? 

Exceed 
since 
2010? Comments 

Benzene 0.005 0.005 mg/L No   
Carbon Tetrachloride 0.005 0.005 mg/L No   
1,2-Dichloroethane 0.005 0.005 mg/L No   

Trichloroethene 0.005 0.005 mg/L 
KY/EPA 

MCL Yes 
Additional evaluation to 
ascertain source(s). 

P-Dichlorobenzene 0.075 0.075 mg/L No   
1,1-Dichloroethene 0.007 0.007 mg/L  No   
1,1,1-Trichloroethane 0.200 0.200 mg/L No   
Vinyl Chloride 0.002 0.002 mg/L No   
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Table ES.4. Summary of RGA Well Screening of PCBs against EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL Units Exceeds? 

Exceed 
since 
2010? Comments 

PCB-1016 N/A 0.0005 mg/L EPA MCL No   
PCB-1221 N/A 0.0005 mg/L No   
PCB-1232 N/A 0.0005 mg/L No   

PCB-1242 N/A 0.0005 mg/L EPA MCL No 

2010 high result not confirmed by 
resampling/analysis. Additional 
evaluation of PCBs summarized. 

PCB-1248 N/A 0.0005 mg/L EPA MCL No   
PCB-1254 N/A 0.0005 mg/L No   
PCB-1260 N/A 0.0005 mg/L No   
PCB-1262 N/A 0.0005 mg/L No   
PCB-1268 N/A 0.0005 mg/L No   

N/A = not applicable 
 
 

Table ES.5. Summary of RGA Well Screening of Parameters without Kentucky or EPA MCL, 
 but with Tapwater RSL or EPA Secondary MCL 

Parameter 
EPA 
MCL 

Tapwater 
RSL Units Exceeds? 

Exceed 
since 
2010? Comments 

1,2,4-
Trimethylbenzene N/A 0.015 mg/L No   
Acetone N/A 12 mg/L No   

Aluminum 
SMCL 
only 16 mg/L RSL No 

One RSL exceedance in upgradient 
well MW373 in 2002. 

Boron N/A 3.1 mg/l  No 

No RSL exceedance; however, 82 
highest results from upgradient 
(MW372, MW373) wells. 

Carbon Disulfide N/A 0.72 mg/l  No   

Chloride 
SMCL 
only N/A mg/L  No 

No RSL. No exceedance of SMCL 
of 250 mg/L. 

Cobalt N/A 0.0047 mg/L RSL Yes 

Concentrations exceed RSL, but are 
not above C-746-U Landfill 
background; additional discussion to 
ascertain source(s). 

Dissolved Solids 
SMCL 
only N/A mg/L SMCL Yes 

500 mg/L (SMCL) exceeded only in 
upgradient MW373 since 2010 
(exceed 10 times). Additional 
discussion to ascertain source(s). 

Iron 
SMCL 
only 11 mg/L RSL Yes 

Above RSL concentrations, but not 
above C-746-U Landfill 
background; additional discussion. 

Manganese 
SMCL 
only 0.32 mg/L RSL Yes 

Above RSL concentrations, but not 
above C-746-U Landfill 
background; additional discussion to 
ascertain source(s). 

Molybdenum N/A 0.078 mg/L  No   
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Table ES.5. Summary of RGA Well Screening of Parameters without Kentucky or EPA MCL, 
but with Tapwater RSL or EPA Secondary MCL (Continued) 

 

Parameter 
EPA 
MCL 

Tapwater 
RSL Units Exceeds? 

Exceed 
since 
2010? Comments 

Nickel N/A 0.300 mg/L  No 
No exceedance of RSL for nickel 
soluble salts 

Sulfate 
SMCL 
only N/A mg/L SMCL No 

Last exceedance of SMCL 
(250 mg/L) in 2005; above C-746-U 
Landfill background concentrations 
in upgradient well MW372; 
additional discussion to ascertain 
source(s). 

Vanadium N/A 0.078 mg/L  No 
No exceedance of RSL for 
vanadium and compounds. 

Zinc N/A 4.700 mg/L  No  
N/A = not applicable 
 
wells from both affected and nonaffected PGDP areas. Thus, the concentrations of cobalt, iron, and 
manganese are consistent with both the C-746-U Landfill background and concentrations found in other 
areas of PGDP, although background concentrations may be elevated (as discussed in later sections of this 
report).  

Other constituents (e.g., dissolved solids, sulfate) are below their SMCL; however, some of these 
constituents have concentrations that are above background. Both of these constituents have above 
background concentrations in upgradient wells MW372 and MW373. Additional discussion of the 
potential source(s) of dissolved solids and sulfate is provided. 

Table ES.6. summarizes the comparison of constituents without MCLs or RSLs to background and 
demonstrates that the higher concentrations of calcium, magnesium, potassium, and sodium are more 
typically found in upgradient well locations, MW372 and MW373. In accordance with the permit, 
background concentrations were calculated based upon eight quarters of data collected from wells 
considered to be upgradient. The fact that several constituents have higher concentrations in upgradient 
wells establishes a background that is higher than concentrations found in other downgradient or 
sidegradient wells; thus, the C-746-U Landfill does not appear to be a source of statistically quantifiable 
incremental concentrations of these constituents. Additional discussion is provided that evaluates 
potential sources. Total organic carbon (TOC) concentrations are consistent with values seen in other 
wells at PGDP based upon data collected from the Groundwater Operable Unit, as updated during 
preparation of the Soils Operable Unit Remedial Investigation Report. A few excursions of TOC 
historically were seen in upgradient wells. There has been no above background concentration of TOC 
and no excursions since 2010.  

PCBS AND THE WELL OVERPUMPING TEST 

Beginning in July and October of 2003, groundwater monitoring at the C-746-S, -T, and -U Landfills 
detected PCBs. Subsequently, PCB levels have declined over time to levels below USEPA MCLs in RGA 
wells. Because detected concentrations of PCBs have been below USEPA MCLs for eight quarters, a 
continuing source of PCBs to the RGA wells in the vicinity of the C-746-U Landfill is unlikely. This 
groundwater assessment evaluated the potential historical source(s) of PCB contamination and  
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Table ES.6. Summary of RGA Well Screening of List of Parameters without Kentucky or EPA MCL and 
without Tapwater RSL or EPA Secondary MCL 

Parameter Maximum Units 

Number 
of 

Samples 

Number 
of 

Detects Comments 

Calcium 85.2 mg/L 542 542 

Above background concentrations in upgradient 
wells MW372 and MW373. Highest 39 results 
are all in MW373 (upgradient); thus, no 
indication of a C-746-U Landfill source. 

Chemical 
Oxygen Demand 830 mg/L 537 36 No detections of COD since 2006. 

Iodide 3.2 mg/L 537 6 

Infrequently detected. No indication of a 
C-746-U Landfill source because of 4 detects 
since 2010, two in upgradient wells. 

Magnesium 32.9 mg/L 542 542 

Above background concentrations in upgradient 
well MW372 only. Highest 37 results all in 
MW373 (upgradient). No indication of a 
C-746-U Landfill source. 

Potassium 4.34 mg/L 542 515 

No above background concentrations; however, 
38 of 52 highest results found in MW373 
(upgradient); thus, no C-746-U Landfill source. 

Sodium 128 mg/L 542 542 

No above background concentrations; however, 
28 of highest 40 results from upgradient wells 
(MW372, MW373, MW369) others from 
MW360. 

Thorium-232 ND pCi/L 215 0   

Total Organic 
Carbon 324 mg/L 537 263 

No above background concentrations; 
concentrations consistent with non-C-746-U 
Landfill PGDP background.  

 
determined that the PCB contamination in the C-746-U Landfill wells may have been the result of cross-
contamination associated with well rehabilitation efforts conducted in April and May 2003.  

To evaluate the theory that cross-contamination was the source of the earlier exceedances, an 
overpumping test of four C-746-U Landfill MWs was conducted beginning in March 2011 to stress the 
groundwater flow into the wells. Well purging associated with the overpumping and the associated (low 
flow) sampling demonstrated that none of the RGA wells have PCB concentrations greater than the EPA 
MCL.  Although PCBs continue to be detected in a UCRS well in the vicinity of the C-746-U Landfill at 
concentrations just above the MCL, this report demonstrates that the PCBs in this well are not the result 
of migration from the C-746-U Landfill and may also be the result of historical cross-contamination 
during well rehabilitation. Concentrations in the UCRS well likely have not decreased to below the EPA 
MCL because the well cannot be purged effectively enough to remove the residual PCBs.  

CONCEPTUAL MODEL 

The conceptual model for the site describes how groundwater flow in the UCRS is vertically downward; 
thus, groundwater monitoring results from samples taken from the UCRS wells are indicative only of the 
conditions in the immediate vicinity of that particular well or sourced from affected soils located 
immediately above/near the well. In evaluating the concentrations in a UCRS well, the location of the 
well also is considered. For example, the UCRS well with PCB concentrations above the EPA MCL is 
located well-distal to the working areas of the C-746-U Landfill. Any contaminants identified in this 
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UCRS well are not representative of any C-746-U Landfill source. None of the constituents1 present in 
the UCRS at above benchmark concentrations have a C-746-U Landfill source.  

Nevertheless, this report evaluates those constituent/well pairs in both the UCRS and RGA that exceed 
benchmarks (including background) to potentially identify non-landfill sources of contaminants to the 
RGA groundwater. Of those constituents with RGA exceedances, there is no indication of a local-to-the-
C-746-U Landfill UCRS source. The following are examples: 

 TCE has not been detected in UCRS wells above the MCL.  

 Only one UCRS well (MW362) had one detection of beta activity (out of 44 samples) above 
50 pCi/L. Since that single exceedance in 2001, beta activity has not exceeded 6.77 pCi/L.  

 Only sulfate has above background concentrations in UCRS wells MW362 and MW375; however, 
concentrations are well below the SMCL and also well below the concentrations seen in RGA wells; 
thus, the UCRS is not the source of the elevated above background sulfate concentrations seen in the 
RGA in the vicinity of the C-746-U Landfill.  

CONCLUSIONS AND RECOMMENDATIONS 

This assessment documents that the only constituents with confirmed above MCL concentrations in RGA 
well samples collected since 2010 are these: 

 Beta activity in MW372 (upgradient), MW366, and MW367 exceed the Kentucky MCL of 50 pCi/L; 
MW366 and MW367 are on the same flow path as the upgradient well MW372. Additional 
evaluation demonstrates that the beta activity exceedances are attributable to and consistent with an 
upgradient source that is higher in the upgradient well MW372. 

 TCE in MW372 (upgradient), MW373 (upgradient), MW357, MW358, and MW361 has exceeded 
the Kentucky/EPA MCL of 5 μg/L since January 2010. TCE in upgradient wells MW372 and 
MW373 is associated with an upgradient source; in addition, TCE in wells located along the 
northwestern edge of the landfill is associated with a different source located upgradient/cross-
gradient of the C-746-U Landfill.  

NOTE: The most recent quarterly report [C-746-U Contained Landfill Third Quarter Calendar Year 
2012 (July-September) Compliance Monitoring Report, Paducah Gaseous Diffusion Plant, Paducah, 
Kentucky (DOE 2012)] documents that only the upgradient wells MW372 and MW373 have TCE 
concentrations that exceed the MCL.  

This assessment documents that the only constituents with confirmed above RSL concentrations (for 
those constituents without an MCL) in RGA well samples collected since 2010 are cobalt, iron, and 
manganese; however, none of these constituents has concentrations that are above the C-746-U Landfill 
background. In addition, the concentrations of cobalt, iron, and manganese are consistent with those 
found elsewhere in RGA groundwater on and off the PGDP site [as discussed in the Groundwater 
Operable Unit Feasibility Study (DOE 2001) as updated by the Soils Operable Unit Remedial 
Investigation Report (DOE 2013)]. Although the presence of these three constituents is consistent with 

                                                      

1 This statement does not refer to statistical evaluation of field parameters like conductivity and oxidation-reduction potential. 
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C-746-U background levels and concentrations found at other PGDP locations, some additional 
discussion is presented regarding the presence of cobalt, iron, and manganese in upgradient well MW373.  

This assessment documents that the only RGA constituents2 with above background concentrations since 
2010 are these: 

 Calcium, dissolved solids, magnesium, and sulfate in upgradient well MW372; and  
 Calcium and dissolved solids in upgradient well MW373.  

The presence of these above background concentrations only in upgradient wells indicates that upgradient 
sources or other non-C-746-U-Landfill sources are responsible for these increases; and the fact that 
concentrations downgradient of the C-746-U Landfill are not elevated indicates that the C-746-U Landfill 
is not a source of statistically quantifiable incremental contamination to the RGA.  

Some of the above background constituents identified in the RGA wells (TCE, beta activity) are the result 
of migration of contaminants through the RGA flowing into the C-746-U Landfill area from upgradient. 
The upgradient RGA groundwater contains TCE and Tc-99 (a source of beta activity). Although the RGA 
groundwater associated with the TCE and Tc-99 sources may contribute varying amounts of other 
constituents (e.g., calcium, dissolved solids, magnesium, sodium, sulfate, etc.), these contributions cannot 
be differentiated from the natural variation in concentration seen at other PGDP locations. In fact, 
elevated levels of constituents typically are seen only at upgradient wells MW372 and MW373—further 
indication of the fact that the C-746-U Landfill is not a source of RGA constituent concentrations. 

Potential sources of these constituents are discussed, including upgradient RGA groundwater, incomplete 
well rehabilitation and biofouling, and natural variation in groundwater chemistry that was not effectively 
characterized by background monitoring. The potential alternate sources to benchmark exceedances are 
discussed. 

This groundwater assessment report has been developed to satisfy the requirements for completion of the 
assessment of the C-746-U Landfill. Based on this assessment, one recommendation has been identified, 
as follows:  

 Abandon the open well at the old home site (see Section 4.5.3). This well presents the potential for a 
contaminant pathway to the UCRS.  

 

                                                      

2 This statement does not refer to statistical evaluation of field parameters like conductivity and oxidation-reduction potential. 
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1. C-746-U LANDFILL GROUNDWATER BACKGROUND 

1.1 C-746-U LANDFILL CONSTRUCTION HISTORY 

The U.S. Department of Energy (DOE) owns and operates waste treatment, storage, and disposal units at 
the Paducah Gaseous Diffusion Plant (PGDP) near Paducah, Kentucky. Three of these units are landfills 
that are regulated by DOE under the provisions of the Atomic Energy Act, the Commonwealth of 
Kentucky under the Resource Conservation and Recovery Act, and the Kentucky solid waste landfill 
regulations.  

Three permitted landfills are located on approximately 80 acres of DOE-owned property immediately 
north of the PGDP. The permitted landfills currently included within this property are these: 

 C-746-S Residential Landfill 
 C-746-T Inert Landfill 
 C-746-U Contained Landfill 
 
The C-746-U Landfill is an operating solid waste landfill located directly north of the C-746-S&T 
Landfills. Figure 1 presents the location of the C-746-U Landfill relative to PGDP, the S&T Landfills, 
and the trichloroethene (TCE) plume.  

NOTE: These landfills are located well within the Water Policy Box—an area within which exposure to 
groundwater is limited. The PGDP Action Memorandum for the Water Policy was developed to support 
Comprehensive Environmental Response, Compensation, and Liability Act projects and outlines how 
municipal water is supplied to residents located within the Water Policy Box, which extends to all areas in 
the vicinity of the C-746-U Landfill.  

Construction and operation of the C-746-U Landfill was permitted in November 1996 under Solid Waste 
Permit SW07300045. The permitted C-746-U Landfill area covers about 60 acres and includes a liner and 
leachate collection system. The C-746-U Landfill began receiving waste in 1997 and continues to receive 
waste. The Kentucky Division of Waste Management (KDWM) allows for continued operation of the 
C-746-U Landfill under the combined Solid Waste Landfill Permit SW07300014, SW07300015, 
SW07300045, effective November 5, 2006. Waste accepted includes construction debris, industrial waste, 
asbestos material, incinerator ash, cardboard, paper, plastics, and environmental media (e.g., soils). 
Materials delivered to the landfill may be in bulk form (e.g., soils in dump trucks) or containerized in 
boxes or drums of varying sizes.  

Water that infiltrates the landfill drains to the landfill leachate collection system piping. These liquids 
drain, via gravity, to a belowground lift station that pumps the leachate into leachate storage tanks on the 
landfill property. Leachate from the C-746-U Landfill is treated in the on-site leachate treatment facility 
and the PGDP’s C-615 Sewage Treatment Plant and discharged at an outfall in accordance with a 
Kentucky Pollutant Discharge Elimination System permit. 

Twenty-two of the approximately 60 acres of the C-746-U Landfill are designated to be developed for 
waste disposal, with an ultimate disposal capacity of 1.5 million yd3 of waste materials. The landfill area 
is divided into 23 phases to accommodate this amount of material. C-746-U Landfill currently is 
operating in Phases 4 and 5. Phases 1, 2, and most of Phase 3 have a long-term cover.  
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The landfill was constructed over a compacted subgrade and liner and leachate collection system that 
includes these elements (from bottom to top): 

 Thirty-six inches of low permeability clay; 
 An 80-mil thick polyethylene synthetic liner; 
 Twelve inches of drainage material (which contains the leachate collection piping);  
 A geotextile fabric; and  
 Twelve inches of cushioning material. 

The landfill liner system is constructed on a compacted and contoured surface to allow any infiltrating 
leachate to drain via gravity to the central leachate piping, then toward each cell’s east end where it 
continues to drain to the lift station.  

1.2 GROUNDWATER CHARACTERIZATION BEFORE OPERATION 

An initial background groundwater characterization was performed in accordance with 401 KAR 47:180; 
401 KAR 48:300, Section 3; and the original Groundwater Monitoring Plan provided in the Technical 
Permit Application. (See Section 5, Hydrogeologic Setting, for a description of the groundwater systems 
at the C-746-U Landfill.) Background groundwater characterization analysis was conducted during the 
course of one year before placement of waste in the landfill. Background groundwater characterization 
consisted of sampling performed on the original wells (MW269 through MW277). A second background 
determination was completed, consistent with permit requirements, after the wells located in the vicinity 
of the C-746-U Landfill were replaced due to corrosion of the wells. 

1.3 GROUNDWATER MONITORING PLAN 

The groundwater at the C-746-U Landfill is monitored in accordance with the C-746-U Solid Waste 
Landfill Groundwater Monitoring Plan, Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 
BJC/PAD-205/R1 (BJC 2001). The groundwater monitoring program included installation of new MWs 
that were needed because the previously installed wells were corroded. (The well corrosion threatened the 
integrity of the monitoring system, in part because well corrosion was contributing to increased chromium 
concentrations and turbidity levels.) Six clusters of wells were installed with corrosion resistant materials. 
Installation of the wells was completed in 2002. These new wells were sampled to establish background 
values for each well. These background values are used for comparison each time each well is sampled to 
identify above background constituent concentrations.  
 
Figure 2 is a map of the C-746-U Landfill and the MWs located in the vicinity of the C-746-U Landfill. 
Soil boring logs, MW and piezometer water level records, soil geotechnical tests, and groundwater flow 
models of the area of the C-746-U Landfill provide sufficient data for the development of a Conceptual 
Site Model (CSM), described in Section 5. In general, groundwater flow is downward through the silts, 
clays, and fine sands of the Upper Continental Recharge System (UCRS). In contrast, the underlying 
Regional Gravel Aquifer (RGA) is conductive and provides the main conduit for lateral groundwater 
flow. Groundwater flow is in a north-northeasterly direction in the vicinity of the C-746-U Landfill. The 
Ohio River and lower reaches of Little Bayou and Bayou Creeks are the discharge areas for the RGA flow 
system.  
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Consistent with this CSM, the constituent concentrations in UCRS wells are considered to be 
representative only of the conditions local to the well or sourced from overlying soils; thus, no discussion 
of potential “upgradient” sources is presented for the UCRS. The constituent concentrations found in the 
RGA wells are evaluated while considering the potential for contributions of sources located upgradient 
(with respect to the landfill) of the monitored well. 
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2. BASIS FOR CONDUCTING ASSESSMENT/PRELIMINARY 
SCREENING 

2.1 HISTORY 

In 1999, the KDWM placed the C-746-U Landfill into groundwater contamination assessment, in 
accordance with 401 KAR 48:300, Section 8. The contaminants that exceeded statistical background that 
caused the C-746-U Landfill to be placed in assessment were chromium, gross beta, technetium-99 
(Tc-99), total dissolved solids, total solids, and turbidity. The 1999 groundwater assessment demonstrated 
that the gross beta and Tc-99 represented a contaminant plume from PGDP that was migrating into the 
area of the C-746-U Landfill. Chromium, dissolved and total solids, and turbidity were attributed to 
corrosion of the stainless steel MW casings. As a result of these findings, the corroded MWs were 
replaced.  
 
No further groundwater assessment was required until a statistically valid set of data had been collected 
from the new wells to establish background. DOE received a letter from KDWM on August 29, 2006, that 
again placed the C-746-U Landfill into groundwater contamination assessment. The letter stated that 
KDWM determined a statistically valid set of data now existed and contaminants had exceeded either 
maximum contaminant levels (MCLs) or statistical limits calculated relative to background 
concentrations (calculated in accordance with the permit from eight consecutive quarters of data from 
wells considered to be located upgradient of the C-746-U Landfill). The contaminants identified by 
KDWM for the assessment are those discussed in Section 3. KDWM approved the groundwater 
assessment plan required in accordance with 401 KAR 48:300, Section 8, on February 13, 2008. This 
approval letter is provided as Appendix A. 
 
The data used to support all of the constituent assessments are groundwater analyses of quarterly and 
semiannual monitoring for the period 2002 through 2012 including the focused sampling of October 
2006. In addition, other data were evaluated to support the assessment. For example, soils analyses from a 
polychlorinated biphenyls (PCBs) source investigation in 2008 and groundwater analyses from an 
overpumping test during 2011 support the assessment of Total PCBs. 
 
Beginning in July and October of 2003, groundwater monitoring at the C-746-S, -T, and -U Landfills 
detected PCBs. Subsequently, PCB levels have declined in general, but continue to be detected in several 
wells. A July–August 2008 field investigation concluded the PCB contamination is not derived from a 
local contaminated soils source (Appendix D). The overpumping test conducted in 2011 supported this 
groundwater assessment that has determined the PCB contamination is likely the result of cross-
contamination associated with well rehabilitation efforts conducted in April and May 2003 (Appendix E). 
With the consent of KDWM, LATA Environmental Services of Kentucky, LLC performed an 
overpumping test of four C-746-U Landfill MWs beginning in March 2011. The data from the 
overpumping activity (summarized in Appendix F) indicate the PCBs are associated with suspended 
solids in the wells and can be removed with effective well development. The fact that all of the RGA 
wells have been rehabilitated indicates that there is no continuing source of PCBs and is consistent with 
the determination that the contamination was likely the result of historical cross-contamination that 
occurred during well rehabilitation.  
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2.2 PURPOSE OF THE ASSESSMENT 

In accordance with 401 KAR 48:300, Section 8, after the implementation of the groundwater assessment 
plan, the operator shall submit a groundwater assessment report containing the new data, analysis of the 
data, and recommendations on the necessity for abatement. This report fulfills this objective. This 
assessment seeks to identify the presence of constituents present in C-746-U Landfill wells and attribute the 
source(s) of those exceedances to determine if there is evidence that the C-746-U Landfill is leaking and is 
the cause of statistically quantifiable contamination.  

Tables 1 through 6 summarize the results of the evaluation of the parameters under this assessment. This 
assessment includes an evaluation of a broad range of parameters, not just those identified for assessment. 
The following are the parameters required to be evaluated under the original assessment (August 2006). 

 Gross Beta 
 Carbon Disulfide 
 Chemical Oxygen Demand 
 Manganese 
 Sulfate 
 Tc-99 
 Total PCBs 
 Radium-228 
 Total Organic Carbon (TOC) 
 TCE 

The following are the additional parameters added to the assessment, identified based on focused 
sampling conducted in October 2006.3 

 Calcium 
 Chloride 
 Cobalt 
 Dissolved Solids 
 Iron 
 Magnesium 
 Sodium 
 Uranium 

2.3 SUMMARY OF THE ASSESSMENT SCREENING 

Tables 1–6 list the parameters whose concentrations were screened against benchmarks (including 
background) to identify those that needed additional discussion. The current and historical analytical 
results from RGA wells located in the vicinity of the C-746-U Landfill were screened against 
benchmarks, including Kentucky MCLs, U.S. Environmental Protection Agency (EPA) MCLs, and EPA 
regional screening levels (RSLs). Subsequently, those constituents without MCLs or RSLs were 
evaluated against EPA secondary MCLs (SMCLs) and historical background levels (calculated in 

                                                      

3 The DOE evaluation following the October 2006 focused sampling event also identified additional wells for assessment of 
some of the original parameters specified by KDWM in August 2006 (manganese, Total PCBs, sulfate, Tc-99, and TOC). 
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accordance with the C-746-U Landfill permit). Each result was compared against each benchmark 
concentration and any exceedances of the benchmarks were tabulated with a special focus on those 
constituents that exceeded the benchmark over the past eight calendar quarters.  
 
The screening results presented in Tables 1–6 document those constituents that have not had a confirmed 
exceedance of any benchmark in any RGA well. The lack of any current or historical exceedance of a 
benchmark in an RGA well resulted in this constituent being screened from further evaluation.  
 
The results of the screening are presented in the following sections. The evaluation continued for those 
constituents that have had an RGA exceedance of a benchmark with particular focus on those constituents 
that had a confirmed exceedance of a benchmark over the past eight calendar quarters. This subsequent 
evaluation into the source(s) of these constituents looked at the following: 
 
 Spatial patterns of each constituent present above a benchmark; 
 Identified plumes; 
 Concentrations of these constituents in other PGDP wells; and  
 Concentrations of these constituents in landfill leachate.   
 
2.3.1 Inorganic Parameters Screening against Kentucky or EPA MCL 

Table 1 provides a summary of the screening of C-746-U Landfill data for inorganic parameters in RGA 
wells against Kentucky or U.S. Environmental Protection Agency (EPA) MCL for all inorganic 
constituents that have an MCL. This table shows that antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, lead, mercury, selenium, silver, uranium, nitrate, and fluoride have not exceeded 
either the Kentucky or EPA MCL since January 2010. Thus, the landfill is in compliance with respect to 
these parameters.  

2.3.2 Radionuclide Parameters Screening against Kentucky or EPA MCL 

Table 2 provides a summary of the screening of C-746-U Landfill data for radionuclide parameters in 
RGA wells against Kentucky or EPA MCLs. This table shows that alpha activity, strontium-90, tritium, 
iodine-131, radium, radium-224, radium-226, radium-228, and Tc-99 have not exceeded the respective 
MCL since January 2010. Thus, the C-746-U Landfill is in compliance with respect to these parameters. 
Additional discussion of beta activity is required because water from some of the wells has exceeded the 
Kentucky MCL for beta activity of 50 pCi/L since 2010. Some additional discussion of Tc-99 is included 
because Tc-99 is a source of beta activity and is present in RGA groundwater at locations upgradient to 
the C-746-U Landfill.  

2.3.3 Organic Parameters Screening against Kentucky or EPA MCL 

Table 3 provides a summary of the screening of C-746-U Landfill data for organic parameters in RGA 
wells against Kentucky or EPA MCLs. This table shows that benzene, carbon tetrachloride, 
1,2-dicholoroethane, p-dichlorobenzene, 1,1-dichloroethene, 1,1,1-trichloroethane, and vinyl chloride 
never have been detected in C-746-U Landfill wells and have not exceeded the respective MCL since 
January 2010. Thus, the C-746-U Landfill is in compliance with respect to these parameters. In addition, 
none of these constituents ever have been detected in wells located in the vicinity of the C-746-U 
Landfill.  
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 Table 1. Summary of RGA Well Screening of List of Inorganic Parameters with Kentucky or EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Maximum 
Detected 

Conc. Units 

Number 
of 

Samples 

 
Number 

of 
Detects 

Number 
Exceed 
MCL Exceeds? 

Exceed 
since 
2010? Comments 

Antimony N/A 0.006 ND mg/L 542 0 0  No  

Arsenic 0.05 0.01 0.0146 mg/L 542 268 12 EPA MCL No 
No exceedance of KY MCL; last EPA 
MCL exceedance 2004. 

Barium 2.0 2.0 1.22 mg/L 555 555 0 No   
Beryllium N/A 0.004 0.00497 mg/L 542 1 1 EPA MCL No Only EPA exceedance 2003. 

Cadmium 0.005 0.005 0.00511 mg/L 542 6 1 
KY/EPA 

MCL No Only exceedance 2003. 

Chromium 0.100 0.100 0.025 mg/L 554 1 0 No 
Only detection in 2002; no 
exceedance. 

Copper N/A 1.3 0.026 mg/L 542 4 0 No   
Lead 0.05 0.015 0.0127 mg/L 542 16 0 No   
Mercury 0.002 0.002 ND mg/L 540 0 0 No   
Selenium 0.05 0.05 0.0125 mg/L 542 154 0 No   
Silver 0.05 N/A 0.00146 mg/L 542 1 0 No   
Uranium N/A 0.030 0.029 mg/L 546 9 0 No   
Nitrate (as N) 10.0 10.0 5 mg/L 511 94 0 No   
Fluoride 4.0 4.0 2.6 mg/L 537 511 0   No   

N/A = not applicable 
ND = not detected at concentration less than the respective MCL 
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Table 2. Summary of RGA Well Screening of Radionuclide Parameters with Kentucky or EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Maximum 
Detected 

Conc.  Units 

Number 
of 

Samples 

 
Number 

of 
Detects 

Number 
Exceed 
MCL Exceeds? 

Exceed 
Since 
2010? Comments 

Alpha Activity 15 15 19 pCi/L 548 40 1 
KY/EPA 

MCL No Only exceedance in 2004. 

Beta Activity 50 
4 

mrem 137 pCi/L 548 492 60 KY MCL Yes 

12 KY MCL exceedances since 2010; 
additional evaluation needed to 
ascertain source(s). 

Strontium-90 8 N/A 7.57 pCi/L 537 1 0 No Only exceedance in 2003. 

Tritium 20,000 N/A 641 pCi/L 536 1 0 No 
No exceedance; only detection in 
2007. 

Iodine-131 3 N/A 10.6 pCi/L 514 1 1 KY MCL No 

Only result (7/14/2010) greater than 
minimum detectable activity (MDA) 
not confirmed by re-
sampling/analysis. 

Radium 5 5a 1.04 pCi/L 128 3 0 No  

Radium-224 5 N/A 
Below 
MDA pCi/L 77 0 0 No   

Radium-226 5 5a 12.4 pCi/L 486 31 1 
KY/EPA 

MCL No Exceeded in 2002 only. 

Radium-228 5 5a 8.63 pCi/L 302 14 4 
KY/EPA 

MCL No Not exceeded since 2008. 

Technetium-99 N/A 
4 

mremb 179 pCi/L 561 352 0 No 
N/A = not applicable 
a EPA MCL for radium-226 and 228 combined.  
b EPA methodology equates 4 mrem to 900 pCi/L. 



 

 

12

Table 3. Summary of RGA Well Screening of Organic Compound Parameters with Kentucky MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Maximum 
Detected 

Conc.  Units 

Number 
of 

Samples 

 Number 
of 

Detects 

Number 
Exceed
MCL Exceeds? 

Exceed 
since 
2010? Comments 

Benzene 0.005 0.005 ND mg/L 559 0 0 No   
Carbon Tetrachloride 0.005 0.005 ND mg/L 559 0 0 No   
1,2-Dichloroethane 0.005 0.005 ND mg/L 559 0 0 No   

Trichloroethene 0.005 0.005 0.022 mg/L 559 325 124 
KY/EPA 

MCL Yes 
Additional evaluation needed to 
ascertain source(s). 

p-Dichlorobenzene 0.075 0.075 ND mg/L 554 0 0 No   
1,1-Dichloroethene 0.007 0.007 ND mg/L 559 0 0 No   
1,1,1-Trichloroethane 0.200 0.200 ND mg/L 559 0 0 No   
Vinyl Chloride 0.002 0.002 ND mg/L 559 0 0 No   

ND = not detected at concentration less than the respective MCL 

Table 4. Summary of RGA Well Screening of PCBs against EPA MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Maximum 
Detected 

Conc. Units 

Number 
of 

Samples 
Number 

of Detects 

Number 
Exceed 
MCL Exceeds? 

Exceed 
since 
2010? Comments 

PCB-1016 N/A 0.0005 0.0029 mg/L 465 50 9 EPA MCL No   
PCB-1221 N/A 0.0005 ND mg/L 465 0 0 No   
PCB-1232 N/A 0.0005 0.00045 mg/L 465 1 0 No   

PCB-1242 N/A 0.0005 0.00115 mg/L 465 42 8 EPA MCL No 

2011 result of 0.000592 in MW363 
not confirmed with resampling/  
reanalysis. 

PCB-1248 N/A 0.0005 0.00062 mg/L 465 3 1 EPA MCL No   
PCB-1254 N/A 0.0005 ND mg/L 465 0 0 No   
PCB-1260 N/A 0.0005 0.00019 mg/L 465 3 0 No   
PCB-1262 N/A 0.0005 ND mg/L 11 0 0 No   

PCB-1268 N/A 0.0005 ND mg/L 
46 
0 0 0 No   

N/A = not applicable 
ND = not detected at concentration less than the respective MCL 
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Table 5. Summary of RGA Well Screening of Parameters without Kentucky or EPA MCL, but with Tapwater RSL or EPA Secondary MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Tapwater 
RSL (No 

MCL) Maximum Units 

Number
of 

Samples 

Number 
of 

Detects
Number 

Exceed RSL Exceeds?

Exceed 
since 
2010? Comments 

1,2,4-
Trimethylbenzene N/A N/A 0.015 0.00011 mg/L 7 1 0 No   
Acetone N/A N/A 12 11 mg/L 559 48 0 No   

Aluminum N/A 
SMCL 
only 16 22.7 mg/L 542 108 1 RSL No 

One RSL exceedance in upgradient 
MW373 in 2002. 

Boron N/A N/A 3.1 1.95 mg/L 540 154 0 No 
Carbon Disulfide N/A N/A 0.72 0.025 mg/L 559 19 0 No   

Chloride N/A 
SMCL 
only N/A 130 mg/L 511 511 N/A No 

No RSL; no exceedances of SMCL of 
250 mg/L. 

Cobalt N/A N/A 0.0047 0.86 mg/L 542 341 191 RSL Yes 

RSL exceedances, but concentrations 
not above C-746-U Landfill 
background; additional evaluation. 

Dissolved Solids N/A 
SMCL 
only N/A 1200 mg/L 537 469 N/A SMCL 

No/
Yes 

No RSL. 500 mg/L (SMCL) exceeded 
only in upgradient MW373 since 2010 
(exceed 10 times); additional 
evaluation. 

Iron N/A 
SMCL 
only 11 62.2 mg/L 542 448 64 RSL Yes 

RSL exceedances, but concentrations 
not above C-746-U Landfill 
background; additional evaluation. 

Manganese N/A 
SMCL 
only 0.32 24.2 mg/L 542 530 246 RSL Yes 

RSL exceedances, but concentrations 
not above C-746-U Landfill 
background; additional evaluation. 

Molybdenum N/A N/A 0.078 0.00392 mg/L 540 4 0 No   

Nickel N/A N/A 0.300 0.0729 mg/L 542 95 0 No 
No exceedances of RSL for nickel 
soluble salts. 

Sulfate N/A 
SMCL 
only N/A 809.6 mg/L 537 526 N/A SMCL No 

No RSL; last exceedance of SMCL 
(250 mg/L) in 2005; above background 
concentrations in upgradient well 
MW372. 

Vanadium N/A N/A 0.078 0.048 mg/L 542 20 0 No 
No exceedance of RSL for vanadium 
and compounds. 

Zinc N/A N/A 4.700 0.725 mg/L 542 17 0 No 
N/A = not applicable
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Table 6. Summary of RGA Well Screening of List of Parameters without Kentucky or EPA MCL and without Tapwater RSL or EPA Secondary MCL 

Parameter 
Kentucky 

MCL 
EPA 
MCL 

Tapwater 
RSL (No 

MCL) Maximum Units 

 Number 
of 

Samples 

Number 
of 

Detects 

Number 
Exceed 
MCL 

Exceeds
? 

Exceed
since 
2010? Comments 

Calcium N/A N/A N/A 85.2 mg/L 542 542 N/A N/A N/A 

Above background concentrations only 
in upgradient wells MW372 and 
MW373. Highest 39 results all in 
MW373 (upgradient); thus, no indication 
of a C-746-U Landfill source. 

Chemical 
Oxygen 
Demand 
(COD) N/A N/A N/A 830 mg/L 537 36 N/A N/A N/A No detections of COD since 2006. 

Iodide N/A N/A N/A 3.2 mg/L 537 6 N/A N/A N/A 

Iodide infrequently detected. No apparent 
pattern to detections. Of 4 detects since 
2010, two in upgradient wells; thus, no 
apparent C-746-U Landfill contribution.  

Magnesium N/A N/A N/A 32.9 mg/L 542 542 N/A N/A N/A 

Above background concentrations only 
in upgradient MW372. Highest 37 results 
all in upgradient well MW373; thus, no 
indication of a C-746-U Landfill source. 

Potassium N/A N/A N/A 4.34 mg/L 542 515 N/A N/A N/A 

Not above C-746-U Landfill background; 
however, 38 of 52 highest results in 
upgradient well MW373; no apparent 
pattern to detections that indicates a 
C-746-U Landfill contribution . 

Sodium N/A N/A N/A 128 mg/L 542 542 N/A N/A N/A 

Not above C-746-U Landfill background. 
Of highest 40 results, 28 from upgradient
(MW373, MW372, MW369) others from 
MW360; thus, no apparent pattern in 
detections that indicates a 
C-746-U Landfill source. 

Thorium-
232 N/A N/A N/A ND pCi/L 215 0 N/A N/A N/A   
Total 
Organic 
Carbon N/A N/A N/A 324 mg/L 537 263 N/A N/A N/A 

Values consistent with other PGDP 
areas; additional discussion. 

N/A = not applicable
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Additional discussion of the presence of TCE is required because water from some of the wells has TCE 
concentrations that have exceeded the MCL of 5 μg/L since January 2010. Additional discussion is also 
provided because of the presence of TCE in RGA groundwater at locations upgradient to the 
C-746-U Landfill.  

2.3.4 PCBs Screening against EPA MCL  

Table 4 provides a summary of the screening of C-746-U Landfill data for PCBs in RGA wells against 
the EPA MCL (Kentucky does not have an MCL). This table shows that none of the PCBs have had a 
confirmed result above the EPA MCL since 2010. In addition, no PCBs have had above background 
concentrations in RGA wells since January 2010. Thus, the C-746-U Landfill is in compliance with 
respect to these parameters. However, additional discussion about the presence of PCBs is presented in 
later sections of the report to explain the historical findings and the continued presence of PCBs above the 
EPA MCL in a UCRS well located distal to the C-746-U Landfill.  

2.3.5 Parameters Screening against EPA RSLs and Secondary MCLs 

Table 5 provides a summary of the screening of C-746-U Landfill data for parameters that do not have an 
MCL but do have an RSL or an SMCL. Of these parameters, only cobalt, iron, and manganese have 
exceeded the RSL since 2010; however, none of these constituents exhibits a concentration that is above 
background. There is no indication that the C-746-U Landfill is a source of constituents that cause an 
exceedance of the RSL for any of these parameters; however, some additional discussion of the source(s) 
of these constituents is presented.  

Dissolved solids concentrations have exceeded the SMCL since January 2010; however, this exceedance 
is only in an upgradient well (MW373). Dissolved solids exhibit above background concentrations in two 
upgradient wells, MW372 and MW373. Additional discussion is provided on the potential source(s) of 
dissolved solids. Concentrations of sulfate have not exceeded the SMCL since January 2010; however, 
the concentrations of sulfate in several wells approach the SMCL, and upgradient well MW372 has above 
background concentrations. Chloride concentrations do not exceed the SMCL. Additional discussion is 
provided to account for the presence of sulfate, chloride, and dissolved solids at found concentrations.  

2.3.6 Parameters without MCLs or RSLs 

Table 6 provides a summary of the observations for C-746-U Landfill data for parameters that do not 
have an MCL or RSL for comparison. Because there is no MCL or RSL for comparison, additional 
discussion of these parameters (e.g., dissolved solids, sulfate, potassium, magnesium, boron, sodium) is 
included where that discussion potentially informs discussion of other parameters. For example, the 
highest 39 calcium concentrations all are found in upgradient well MW373. Thus, calcium in MW373 is 
discussed in the context of other constituents that have high concentrations in that well (e.g., dissolved 
solids, sulfate, potassium, magnesium, boron, sodium).  

Although field parameters (e.g., oxidation reduction potential) are subjected to quarterly statistical 
analysis, the finding of above background values for field parameters are only discussed in this 
assessment where these findings are related to potential source(s) of other parameters.  

2.3.7 Assessment Parameters Summary 

Table 7 provides a summary of the observations of C-746-U Landfill data for parameters that were 
included for assessment using the screening summarized above to further evaluate these parameters.  
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Table 7. Summary of Conclusions for Assessment Parameters in All Wells Based on Screening 

Parameter Wells (Completion Unit) Conclusion 

Gross Beta 

MW372 [Upgradient Upper Regional 
Gravel Aquifer (URGA)] and 
MW373 [Upgradient Lower 
Regional Gravel Aquifer (LRGA)] 

Gross beta exceedances are further discussed 
in later sections of the report. Elevated beta 
levels apparently are coming from upgradient 
sources and are directly related to the Tc-99 
that is migrating into the area. 

Carbon Disulfide MW362 (UCRS) 
Concentration less than RSL since 2010. No 
further discussion. 

Chemical Oxygen 
Demand MW358 (LRGA) 

No detectable COD since 2010. No further 
discussion. 

Manganese MW366 (URGA) 

Manganese levels have been below the RSL 
in this well since 2010; however, other RGA 
wells have above RSL concentrations that are 
consistent with results in other PGDP RGA 
wells. Additional discussion is included.  

Sulfate 

MW359 (UCRS), MW365 (UCRS) 
Sulfate levels are less than the SMCL. 
Additional discussion of the source(s) of 
sulfate is included.  

MW362 (UCRS) 

Sulfate levels exceeded the SMCL one time 
(April 2003). Concentrations no longer 
exceed the SMCL. Additional discussion of 
the source(s) of sulfate is included.  

Technetium-99 
MW361 (LRGA), MW372 (URGA), 
MW373 (LRGA) 

Tc-99 levels are less than the constituent-
specific derived EPA MCL. Although less 
than the MCL, Tc-99 is a source of beta 
activity. Beta levels apparently are related to 
Tc-99 migrating into the area and are further 
discussed as a source of beta activity.  

PCB, Total MW361 (LRGA), MW363 (URGA), 
MW365 (UCRS) 

PCB levels in MW361 and MW363 no 
longer exceed the EPA MCL for total PCBs. 
Thus, there is no current issue with the PCB 
concentrations. The historical source of the 
PCBs may be (2003) cross-contamination 
related to well rehabilitation activities. 
MW365 concentrations still exceed the MCL, 
in part, because the well cannot be 
completely rehabilitated due to low rates of 
purging/surging allowed by the UCRS well.  

Radium-228 
MW362 (UCRS), MW363 (URGA), 
MW364 (LRGA), MW369 (URGA) 

Radium-228 levels do not exceed the MCL in 
the RGA. The last time MW362 had an 
exceedance was 1/5/2010; the last eight 
quarters have not had an exceedance.  

TOC MW358 (LRGA) 
TOC levels no longer exceed background 
levels and have not since 2010. No further 
discussion.  
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Table 7. Summary of Conclusions for Assessment Parameters in All Wells Based on Screening 
(Continued) 

Parameter Wells (Completion Unit) Conclusion 

Trichloroethene 
MW370 (LRGA), MW372 
(URGA), MW373 (LRGA) 

TCE levels exceed the MCL. Additional 
discussion of the source(s) of TCE is 
presented that shows TCE in RGA 
groundwater at locations upgradient of the C-
746-U Landfill is the likely source of the TCE 
in C-746-U Landfill wells. No UCRS wells 
have TCE MCL exceedances.  

2.3.8 Additional Assessment Parameters Summary 

Table 8 provides a summary of the observations of C-746-U Landfill data for parameters that were 
included for assessment using the screening summarized above to further evaluate these parameters.  

2.4 CONCLUSIONS OF THE ASSESSMENT SCREENING 

Only two constituents (beta activity and TCE) are present in concentrations in RGA groundwater that are 
above MCLs and above background, and the exceedances of the MCLs for these parameters are 
apparently sourced from upgradient of the C-746-U Landfill, as discussed subsequently in this document.  

Some additional discussion of the apparent historical source of PCBs (well rehabilitation) is presented; 
however, irrespective of potential sources, there have been no confirmed exceedances of the EPA MCL in 
RGA wells since January 2010.  

Table 8. Summary of Conclusions for Additional Assessment Parameters in All Wells  
Based on Screening 

Parameter Wells (Completion Unit) Conclusion 

Calcium 

MW371 (UCRS) 
Calcium no longer has a statistical 
exceedance in MW371. 

MW372 (URGA) and MW373 
(LRGA) 

Calcium does not have an MCL or RSL. 
Additional discussion is provided in 
tables and text in subsequent sections of 
this report that notes that the highest 39 
calcium concentrations are all in 
upgradient well MW373; thus, the C-746-
U Landfill is not the source of the above 
background calcium. Potential alternate 
sources are discussed.  

Chloride MW374 (UCRS) 
Chloride levels are not above background 
and are less than the SMCL.  

Cobalt MW369 (URGA) 

Cobalt concentrations exceed the RSL; 
however, additional discussion is 
provided that indicates that concentrations 
are consistent with C-746-U background 
and concentrations of cobalt in other 
PGDP areas.  
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Parameter Wells (Completion Unit) Conclusion 

Dissolved Solids 

MW362 (UCRS) Dissolved solids levels are below the SMCL 
since 2010.  

MW372 (URGA) and MW373 
(LRGA) 

Dissolved solids levels in MW372 are less than 
the SMCL, but exceed the SMCL in MW373 
since 2010. Both MW372 and MW373 have 
dissolved solids concentrations that show 
concentrations above background. Only 
upgradient well, MW373, has had levels over 
the SMCL; thus, the C-746-U Landfill cannot 
be the primary source of dissolved solids.  

MW374 (UCRS) Dissolved solids levels have remained below 
the SMCL since October 2006.  

Iron 

MW369 (URGA) 

Iron levels do not exceed the RSL in this well. 
Additional discussion of iron is provided to 
document that iron concentrations are within 
the range of background, though some alternate 
sources may be contributing incremental 
amounts.  

MW374 (UCRS) 

Iron levels do not exceed the RSL in this well. 
Additional discussion of iron is provided to 
document that iron concentrations are within 
the range of background, though some alternate 
sources may be contributing incremental 
amounts. 

Magnesium 

MW358 (LRGA) and MW371 
(UCRS) 

No MCL or RSL. The highest 44 sample 
concentrations are associated with samples 
from upgradient wells MW372 and MW373; 
thus, the C-746-U Landfill is not the likely 
source of high magnesium levels. Additional 
discussion of the potential sources of 
magnesium concentrations in these wells is 
provided. 

MW372 (URGA) and MW373 
(LRGA) 

No MCL or RSL. The highest 44 
concentrations are associated with samples 
from upgradient wells MW372 and MW373; 
thus, the C-746-U Landfill is not the likely 
source of high magnesium levels. Additional 
discussion of the potential sources of 
magnesium concentrations in these wells is 
provided. 

Manganese 

MW367 (LRGA) 

Manganese levels exceed the RSL since 2010. 
Concentrations in this well are not above 
background. Some additional discussion of the 
mechanisms of manganese release from native 
materials is provided. 

MW369 (URGA) 

Manganese levels do not exceed the RSL over 
the past eight quarters. Concentrations in this 
well are not above background. Some 
additional discussion of the mechanisms of 
manganese release from native materials is 
provided. 
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Parameter Wells (Completion Unit) Conclusion 

Manganese 
(Continued) MW374 (UCRS) 

Manganese levels do not exceed the RSL since 
2010. Some additional discussion of the 
mechanisms of manganese release from native 
materials is provided.  

PCB, Total MW366 (URGA) 

Total PCB concentrations do not exceed the 
EPA MCL since 2010. Additional discussion of 
the likely source of the historical contamination 
is provided. The C-746-U Landfill was not the 
source of the historical contamination.  

Sodium 

MW360 (URGA) 

No MCL. Higher sodium concentrations more 
frequently seen in upgradient wells MW372 and 
MW373; thus, the pattern of higher 
concentrations is not consistent with a C-746-U 
Landfill source. Additional discussion of the 
potential source(s) is provided. 

MW369 (URGA) 

No MCL. Higher sodium concentrations are seen 
more frequently in upgradient wells MW372 and 
MW373; thus, the pattern of higher 
concentrations is not consistent with a C-746-U 
Landfill source. Additional discussion of the 
potential source(s) is provided. 

MW362 (UCRS) 

No MCL. A UCRS source is not needed to 
explain RGA well exceedances. Higher sodium 
concentrations are seen frequently in upgradient 
wells MW372 and MW373; thus, the pattern of 
higher concentrations is not consistent with a C-
746-U Landfill source. Additional discussion of 
the potential source(s) is provided. 

MW372 (URGA) 

No MCL. Higher sodium concentrations are seen 
more frequently in upgradient wells MW372 and 
MW373; thus, the pattern of higher 
concentrations is not consistent with a C-746-U 
Landfill source. Additional discussion of the 
potential source(s) is provided. 

Sulfate MW372 (URGA) 

Sulfate levels are less than the SMCL; however, 
concentrations approach the SMCL and the 
highest sulfate concentration in C-746-U 
Landfill wells is associated with upgradient well 
MW373. A major C-746-U Landfill source is 
unlikely; however, additional discussion of the 
potential source(s) of sulfate is provided.  

Technetium-99 MW357 (URGA) 

Tc-99 levels are less than the constituent-
specific derived EPA MCL. Additional 
discussion is provided because Tc-99 is a source 
of beta activity, and beta activity may be related 
to the Tc-99 present in upgradient RGA 
locations. 
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Parameter Wells (Completion Unit) Conclusion 

TOC MW374 (UCRS) and MW362 (UCRS) 

No MCL. Concentrations below 
background levels. Minimal additional 
discussion of the TOC levels is 
provided.  

Uranium 
MW362 (UCRS) Uranium levels are less than the MCL. 
MW373 (LRGA) Uranium levels are less than the MCL. 

 
Some constituents do not have an MCL, but do have an RSL or an SMCL. Of these parameters, only 
cobalt, dissolved solids, iron, and manganese have exceeded the RSL since January 2010; however, the 
concentrations of these constituents are consistent with C-746-U background and with concentrations 
found in the RGA at other locations in the vicinity of PGDP. Thus, there is no indication of a statistically 
quantifiable C-746-U Landfill source of above RSL concentrations of these parameters; however, 
additional discussion of the source(s) of these constituents is presented.  

Constituents with concentrations that are elevated above the C-746-U Landfill background are associated 
with upgradient RGA wells MW372 and MW373; thus, non-C-746-U Landfill sources for these 
constituents are apparent. Additional discussion of parameters without RSLs or MCLs is presented to 
identify and discuss these alternate sources. For example, the highest 39 calcium concentrations all are 
found in upgradient well MW373. Thus, calcium in MW373 is discussed in the context of other 
constituents that have high concentrations in that well (e.g., sulfate, potassium, magnesium, boron, 
sodium).  

Although field parameters are subjected to statistical analysis as part of the quarterly monitoring, the 
finding of above background concentrations of field parameters only is discussed in this assessment report 
where their presence sheds light on the source(s) of other parameters.  

Dissolved solids concentrations have exceeded the SMCL since January 2010; however, this exceedance 
is only in an upgradient well. Additional discussion is provided on the potential source(s) of dissolved 
solids. Concentrations of sulfate have not exceeded the SMCL since January 2010; however, the 
concentrations of sulfate in several wells have concentrations that approach the SMCL. Chloride 
concentrations do not exceed the SMCL. Additional discussion is provided as to the potential source(s) of 
sulfate, chloride, and dissolved solids.  
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3. DISCUSSION OF CONSTITUENTS NOT ELIMINATED  
BY SCREENING 

This section provides an assessment of constituents present in C-746-U Landfill wells since 2010 at these 
concentrations: 
 
 Above an MCL, including beta activity and TCE; 

 Above an RSL, including cobalt, iron, and manganese;  

 Below an RSL, but with concentrations that indicate the potential for a C-746-U Landfill or alternate 
source, including dissolved solids and sulfate; and 

 Other constituents that may indicate the potential for a C-746-U Landfill or alternate source, 
including, calcium, dissolved solids, magnesium, and sodium.  
 

This section provides a summary of the physical properties of each contaminant, the contaminant 
concentrations in C-746-U Landfill wells and other sample locations relative to benchmarks, and the 
conclusions regarding each contaminant. 

3.1 BETA ACTIVITY 

3.1.1 Physical Properties 

Beta particles are subatomic particles ejected from some radioactive atoms. Beta particle emission occurs 
when a neutron transforms into a proton and a beta particle. The process decreases the number of neutrons 
in the nucleus by one and increases the number of protons by one. The beta emission changes the 
radionuclide to a different element. Often, gamma ray emission accompanies the emission of a beta 
particle. 

Gross beta activity has been used as an indicator of beta-emitting radionuclides in water since at least the 
early 1950s. It is a measurement of all beta activity present, regardless of the specific radionuclide source. 
Gross measurements are used as a method to screen samples for relative levels of radioactivity. 

There are many beta activity emitters. Common sources of beta activity in groundwater are potassium-40 
and radium-228. Other beta activity sources include cesium-137, cobalt-60, iodine-129, strontium-90, 
Tc-99 (the primary source of beta activity in groundwater at PGDP), and tritium. 

Direct exposure to beta particles is a hazard; however, emissions from inhaled or ingested beta particle 
emitters are the greatest concern. Some beta-emitters, such as carbon-14, distribute widely throughout the 
body. Others accumulate in specific organs and cause chronic exposures. Examples include iodine-131 
(concentrates heavily in the thyroid gland) and strontium-90 (accumulates in bone and teeth). 

3.1.2 Gross Beta Particle Activity C-746-U Landfill 

Gross beta activity exceeds the Kentucky MCL of 50 pCi/L in groundwater samples from MW372—an 
RGA well located upgradient of the C-746-U Landfill. A plot of data points from this well is shown in 
Appendix B. The latest quarterly assessments also have identified gross beta activity above the MCL in 
wells MW366 and MW367. These wells are on the same RGA flow path as MW372. Various graphs of 
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Because Tc-99 can contribute to beta activity and also is measured in pCi/L, Figure 4 shows the Tc-99 
plume contours to 100 pCi/L.  

Figure 4 shows that the C-746-U Landfill RGA wells are located downgradient of a Tc-99 plume that 
originates from facilities upgradient of the C-746-U Landfill associated with the industrial area of PGDP. 
The maximum concentration of beta activity was seen in C-746-U Landfill well MW372 in 2007, a well 
located upgradient of the C-746-U Landfill.  
 
Figures 5 through 15 show that beta activity is well correlated to Tc-99 in wells located in the vicinity of 
the C-746-U Landfill. These figures show that beta activity increases as Tc-99 concentrations increase for 
wells located in the vicinity of the C-746-U Landfill. The beta activity source is shown to be completely 
explained by the upgradient Tc-99 source. Section 4 presents additional information on what is known 
about the Tc-99/beta activity source(s) that contributes to the beta activity found in the RGA C-746-U 
Landfill wells. 

3.2 TCE 

3.2.1 Physical Properties 

TCE is a volatile organic compound used mainly as a solvent in industrial degreasing and for cleaning 
metals, but it also is used as a solvent for waxes, fats, resins, oils, and in numerous other applications. 
Prior to 1977, TCE had been used as an anesthetic, grain fumigant, disinfectant, and extractant of spice 
oleoresins in food and of caffeine in the production of decaffeinated coffee. 

PGDP used large volumes of TCE, primarily as a degreasing agent; however, use of TCE at PGDP ceased 
July 1, 1993, a time that is prior to construction of the C-746-U Landfill. 

3.2.2 Mobility of TCE in the Terrestrial Environment 

TCE is the primary contaminant in RGA groundwater at PGDP. The C-400 Cleaning Building is the 
largest source area of TCE contamination to groundwater at PGDP. TCE in the vicinity of the C-746-U 
Landfill migrates with the groundwater.  

3.2.3 TCE Concentrations at C-746-U Landfill 

Prior to operation of the C-746-U Landfill, TCE contamination was observed in groundwater samples in 
the vicinity of the C-746-U Landfill; however, the concentrations in just a few of the wells are 
occasionally just above the MCL of 5 μg/L. Migration of TCE occurs only in conjunction with migration 
of groundwater. Plots of TCE data over time for wells with concentrations above the MCL are shown in 
Appendix B. 

3.2.4 TCE at the C-746-U Landfill 

Three of the upgradient C-746-U Landfill MWs historically have yielded water with TCE levels greater 
than the MCL (5 µg/L): MW370 (LRGA) near the southwest corner of the C-746-U Landfill permit area 
and MW372 (URGA) and MW373 (LRGA) at the southeast corner of the C-746-U Landfill permit area.  
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Figure 5. Technetium-99 versus Beta Activity in MW372 at the C-746-U Landfill 
 
 
 
 

 
 

Figure 6. Technetium-99 versus Beta Activity in MW373 at the C-746-U Landfill 
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Figure 7. Technetium-99 versus Beta Activity in MW358 at the C-746-U Landfill 
 

 

 
 

Figure 8. Technetium-99 versus Beta Activity in MW366 at the C-746-U Landfill 
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Figure 9. Technetium-99 versus Beta Activity in MW367 at the C-746-U Landfill 
 

 

 
 

Figure 10. Technetium-99 versus Beta Activity in MW369 at the C-746-U Landfill 
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Figure 11. Technetium-99 versus Beta Activity in MW361 at the C-746-U Landfill 
 
 
 

 
 

Figure 12. Technetium-99 versus Beta Activity in MW364 at the C-746-U Landfill  
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Figure 13. Technetium-99 versus Beta Activity in MW365 at the C-746-U Landfill  
 
 

 
 

Figure 14. Technetium-99 versus Beta Activity in MW370 at the C-746-U Landfill  
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Figure 15. Technetium-99 versus Beta Activity in MW371 at the C-746-U Landfill  
 

TCE levels in MW370 have declined steadily (to 3.2 µg/L, which is below the MCL of 5 µg/L) since the 
baseline samples of March and April 2002. 

Both upgradient MW372 and MW373 have experienced above MCL TCE levels (up to 16 µg/L in 
MW372 and up to 15 µg/L in MW373) since the samples were collected to establish C-746-U Landfill 
background concentrations (see Appendix B for trend plots); however, the TCE concentrations in these 
wells are now generally decreasing. Subsequent compliance and assessment monitoring identified TCE in 
a well located in the northwestern portion of the landfill, MW357, with concentrations that have recently 
exceeded the MCL by a small amount. Concentrations in nearby MW358 and MW361 recently have 
exceeded the MCL. TCE levels in the C-746-U Landfill untreated leachate are less than the detection 
limit (1 µg/L), as shown in Table B.2. 
 
Based upon the known distribution of TCE located upgradient of the C-746-U Landfill and the lack of 
detection of TCE in the C-746-U Landfill leachate, TCE concentrations in the C-746-U Landfill RGA 
wells are apparently the result of upgradient sources, as discussed further in Section 4. 
 
3.2.5 Results of Assessment Actions 

TCE is present in groundwater contaminant at PGDP, associated with spills related to past industrial 
practices and disposal in burial grounds (Figure 16 presents a map of the areas where RGA concentrations 
of TCE are greater than 5 μg/L). Analyses of untreated leachate of the C-746-U Landfill have not detected 
TCE.  

A 2004 site investigation of the area of the C-746-S&T Landfills (located immediately upgradient of the 
C-746-U Landfill) identified a small area with TCE levels with a maximum value of 30 µg/L; however, 
the source(s) of this contamination were not determined, such that the TCE seen in upgradient C-746-U 
Landfill wells may be the result of multiple potential upgradient RGA TCE sources.  
 
The plots presented in Appendix B document that the existence and extent of TCE contamination in the 
C-746-U Landfill wells results from migration of upgradient RGA TCE into the C-746-U Landfill area, as 
discussed further in Section 4. 
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4. ADDITIONAL DISCUSSION OF CONSTITUENTS  
IN RGA WELL SAMPLES 

In accordance with 401 KAR 48:300, Section 8, a large number of constituents have been analyzed as part 
of the groundwater assessment. As noted in the screening section, most of the analyzed constituents are 
not present above MCLs, RSLs, or above background levels. Constituents that were detected above 
benchmark concentrations (or approach these levels) have sources that are not related to the C-746-U 
Landfill. This section presents further discussion on the nature of constituents and their likely sources. 

As discussed in Section 3, beta activity and TCE are present in wells located upgradient of the 
C-746-U Landfill. The presence of these constituents in C-746-U Landfill wells is related to migration of 
the Tc-99 and TCE from upgradient locations.  

As summarized in Tables 1-6 and B.1–B.3, boron, calcium, cobalt, dissolved solids, iron, magnesium, 
sodium, and sulfate are found more frequently and at higher concentrations in RGA wells located 
upgradient of the C-746-U Landfill. Figure 17 shows the groundwater monitoring well network for the 
C-746-S&T Landfills that describes MW372 and MW373 as wells located downgradient of the 
C-746-S&T Landfills, but upgradient of the C-746-U Landfill. Although groundwater flow direction can 
be complex in the vicinity of the C-746-U Landfill, the general flow direction in the RGA is to the 
northeast. 

NOTE: Figure 17 is reproduced from the C-746-S&T Landfill Third Quarter report and includes a 
designation of UCRS wells as “upgradient,” sidegradient, and downgradient. As noted earlier, this 
Groundwater Assessment Report does not consider the characterization of UCRS wells as 
upgradient/sidegradient/downgradient appropriate, considering the CSM.  

As noted in Sections 2 and 3, calcium, conductivity, dissolved solids, magnesium, and sulfate are present 
at above C-746-U Landfill background for one (or more) C-746-U Landfill upgradient wells (wells 
located downgradient of the C-746 S&T Landfill); however, none of the constituents present in other 
RGA wells (upgradient, sidegradient, or downgradient of the C-746-U Landfill) are present above 
background; thus, there is no C-746-U Landfill source that accounts for the upgradient concentrations and 
no C-746-S&T source that accounts for them either.  

Tables B.1 through B.3 demonstrate that the C-746-U and C-746-S Landfills are not the source of the 
elevated concentrations discussed above in MW372 and MW373. The following are examples apparent in 
the review of results: 

 The only RGA wells with above C-746-U background concentrations of calcium are MW372 and 
MW373; calcium concentrations in these wells are more than double the mean value in wells located 
further upgradient (upgradient of the C-746-S&T Landfill); and the concentrations in other wells 
located downgradient of the C-746-S&T Landfill do not have above background concentrations of 
calcium.  

 The only RGA wells with above background levels of conductivity are upgradient wells MW372 and 
MW373; similarly, conductivity levels are more than double the mean for the wells located further 
upgradient (upgradient of the C-746-S&T Landfill). The concentrations in other wells located 
downgradient of the C-746-S&T Landfill do not have above C-746-S&T Landfill background 
conductivity. 
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 The only RGA well with above background concentrations of magnesium is upgradient MW372, with 
concentrations more than double the mean value for the wells located further upgradient (upgradient 
of the C-746-S&T Landfill). MW387, a downgradient C-746-S&T Landfill well, has magnesium 
values above the C-746-S&T background. The concentrations are lower in this well than in MW372 
(located downgradient of the C-746-S&T Landfill), but upgradient of the C-746-U Landfill; thus, the 
source of the magnesium in the MW372 well cannot be pinpointed and is certainly not attributable to 
the C-746-U Landfill. 

 The wells with dissolved solids levels greater than the SMCL of 500 mg/L are upgradient wells 
MW372 and MW373. MW387, located downgradient of the C-746 S&T Landfill, shows dissolved 
solids levels above the C-746-S&T background, but the concentration is less than 500 mg/L; thus the 
concentrations in this well do not allow the source of the dissolved solids in MW372 and MW373 to 
be pinpointed. 

 The only RGA well with above background concentrations of sulfate is MW372; however, MW373 
has “background” concentrations greater than the SMCL (as high as 810 mg/L) and averages more 
than an order of magnitude higher than the other background well completed at the same elevation. If 
a UCRS or landfill source close to these wells were causing the high sulfate levels, one would expect 
to find higher concentrations in the upper RGA well (MW372) rather than the lower RGA well 
(MW373); however, the lower RGA well has the higher concentration of this sulfate in this cluster, 
which is not consistent with a UCRS or C-746-U Landfill source.  

These constituents are not found at levels above background in UCRS wells except for sulfate; and the 
sulfate concentrations in the UCRS are an order of magnitude (or more) less than the highest 
concentrations in RGA wells. Thus, the UCRS cannot account for all of the sulfate present in the RGA 
because concentrations in the UCRS would have to be 58 times higher than the RGA concentrations to 
account for all the sulfate. Though the UCRS is difficult to monitor, the UCRS and the C-746-U Landfill 
do not appear to be a statistically quantifiable source of the exceedances or elevated calcium, 
conductivity, dissolved solids, magnesium, or sulfate because elevated concentrations are not found in the 
UCRS, and the RGA concentrations downgradient of the C-746-S&T Landfill are generally well-
explained, except as discussed herein. Thus, although the upgradient C-746-U Landfill wells MW372 and 
MW373 have higher than expected RGA concentrations of some constituents, no further upgradient 
sources of these constituents have been pinpointed. There is no indication of a C-746-S&T Landfill 
source for the constituents discussed above. 
 
Concentrations of cobalt, iron, and manganese remain above the respective RSL, but the values are not 
above background. These constituents are not elevated above background in any of the C-746-S&T 
Landfill RGA wells or the C-746-U Landfill RGA wells; thus these constituents are not indicative of 
contamination from the C-746-U Landfill.  

4.1 DISSOLVED SOLIDS 

Dissolved solids concentrations exceed the EPA SMCL only in upgradient well MW373; however, 
concentrations remain high, especially in MW372 and MW373, the upgradient wells. The source(s) of 
these high concentrations in upgradient wells is not known. The other downgradient C-746-S&T wells do 
not have concentrations that exceed the SMCL of 500 mg/L; thus, sources located upgradient of the 
C-746-U Landfill cannot be pinpointed and cannot account for all of the dissolved solids seen in these 
C-746-U upgradient wells. With the failure to pinpoint an upgradient source, one possible explanation is 
well fouling that could result in increased dissolved solids concentrations; however, there is no 
independent evidence that these wells are fouled.  
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4.2 MAGNESIUM 

Magnesium levels show an above background concentration in upgradient well MW372 (URGA). 
Magnesium levels are higher in MW373 than in other upgradient wells completed at the same elevation; 
however, the difference is not statistically significant (as determined by the quarterly C-746-U Landfill 
monitoring program). Similar to the calcium and dissolved solids results described above, the upgradient 
source(s) of magnesium, if present, cannot be pinpointed, thus, one possible explanation is well fouling 
that could result in increased dissolved solids concentrations. However, there is no independent evidence 
that these wells are fouled.  

4.3 MANGANESE 

Manganese is not found in RGA wells at above background concentrations, but is found at concentrations 
above its RSL. The concentrations found in the vicinity of the C-746-U Landfill are within the range of 
C-746-U Landfill background and also concentrations found elsewhere at PGDP as summarized in 
Appendix B; thus, there is no evidence of a C-746-U Landfill manganese source.  

Manganese is a naturally occurring element that is widely distributed in nature. The most abundant 
manganese minerals are oxide compounds, followed by sulfides and carbonates. In any water sample, the 
soluble manganese content will depend on the geochemical characteristics of the soil matrix, 
environmental transformation of manganese compounds, activity of soil microorganisms, and uptake by 
plants. Some manganese compounds are soluble in water. The RSL for manganese is 0.032 mg/L. The 
secondary drinking water standard for manganese is 0.05 mg/L. Gradual weathering and conversion to 
soluble salts account for most of the manganese content in rivers, seawater, and groundwater. Manganese 
is a common component of well rehabilitation chemicals. 

The influence of oxidation reduction potential (Eh) and pH are very important when considering the 
movement of manganese in the environment. At low Eh and pH, manganese is more likely to be extracted 
from a solid phase and kept in solution. At high Eh and pH, manganese is more easily precipitated as an 
oxide. Chelating agents may complex manganous manganese in solution so extensively that precipitation 
is inhibited, even under conditions favorable for precipitation. Activity of microbial organisms has been 
shown only to both dissolve and to precipitate manganese under certain environmental conditions. 

Concentrations of manganese in C-746-U Landfill RGA wells vary due to the same conditions that affect 
other RGA PGDP well concentrations.  

4.4 SULFATE 

Sulfate is commonly found in air, soil, and water. Sulfate is soluble in water and can be found in variable 
concentrations in environmental media. It is second to bicarbonate as the major anion in hard water 
supplies. The most common form of sulfur in well-oxygenated waters is sulfate; the only RGA well with 
above background concentrations of sulfate is MW372—a well identified as upgradient to the 
C-746-U Landfill; however, MW373 has “background” concentrations greater than the SMCL (as high as 
810 mg/L measured during sampling of this upgradient well during the background sampling program) 
and the concentrations in MW373, measured during the background sampling program for the 
C-746-U Landfill average more than an order of magnitude higher than the concentrations in the other 
background well completed at the same depth.  
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Similar to other constituents, the higher concentrations of sulfate in MW372 and MW373 cannot be 
attributed to specific upgradient sources. A possible source of sulfate is as a decomposition product of 
sulfamic acid historically used to rehabilitate wells; however, these wells have not been rehabilitated 
using sulfamic acid for more than seven years. Thus, one must consider the possibility that the dissolved 
solids concentrations may result from well fouling or other impacts that prevent obtaining a sample that is 
representative of the concentrations of these constituents in the RGA in the vicinity of the C-746-U 
Landfill.  

4.5 PCBS 

4.5.1 Physical Properties 

PCBs refer to a group of chlorinated organic chemicals that are clear to pale yellow in color; odorless to 
mildly aromatic; and, depending on the percent of chlorination, can take the form of solids, waxy resins, 
or viscous oily liquids. PCBs were first synthesized in 1881, but did not become widely used until the 
1930s.  

Production of PCBs in quantity in the United States began in 1929 and continued until 1977. Total 
production of all forms of PCBs totals about 700,000 tons. 

Today, PCBs are listed as a persistent organic pollutant and are found in the environment worldwide. 
Known mechanisms of transport include vapor transport in air (wind), precipitation as rain or snow, and 
transport in water when adsorbed on sediments. PCBs are not known to occur naturally in the 
environment. 

If released into soil, PCBs become tightly adsorbed to the soil particles, with adsorption generally 
increasing with the degree of chlorination of the PCB. PCBs generally do not leach significantly in 
aqueous soil systems; when leaching does occur, the higher chlorinated congeners have a lower tendency 
to leach than the lower chlorinated congeners. In the presence of organic solvents, PCBs may leach quite 
rapidly through the soil. PCBs have superior physical properties that make them attractive for use in 
industrial products and processes. These include low flammability, high resistivity, low conductance, and 
high thermodynamic and chemical stability. 

PCBs have a low solubility in water, but are known to be soluble in most organic solvents, oils, and fats. 

Intentional methods of destruction of PCBs include incineration with high heat and catalytic processes 
plus certain chemical processes. Destruction by metabolic organisms and by environmental processes 
proceeds quite slowly. 

Due to their unique physical properties, PCBs have been used in a wide variety of applications. These 
include hydraulic fluids, lubricants, cutting oils, dielectric fluids for transformers and capacitors, electric 
power cables, paints, inks, sealants, gasket materials adhesives, plasticizers, fire retardants, asphalt, brake 
linings, heat transfer systems, pesticide extenders, dedusting agents, carbonless reproductive paper, and a 
fixative for microscopy. 

PGDP equipment that contains PCBs includes transformers and capacitors, electric power cables, asphalt 
roofing materials, hydraulic fluid, paint, and gaskets. 
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4.5.2 PCBs at C-746-U Landfill 

PCBs that are the subject of this assessment are those that have been detected in three wells, MW361 
(LRGA), MW363 (URGA), and MW365 (UCRS). The congeners PCB-1016 and PCB-1242 account for 
28 of the 30 detections in these three wells. (PCB-1016 and PCB-1242 are similar, have 12 carbon atoms 
in the biphenyl skeleton and are composed of 42% chlorine by mass.) Single detections of PCB-1248 in 
wells MW363 and MW365 account for the other two detections. 

All of these wells are located considerably north of active landfill phases (and well downgradient of the 
C-746-U Landfill in the RGA). The wells with detections are located near an abandoned homestead with 
an open water well that is 36 inches in diameter and approximately 47-ft deep. The top of the open water 
well has been covered as a safety precaution.  

4.5.3 Results of Assessment Actions 

The old, brick-lined homestead water well has been sampled and should be abandoned in accordance with 
regulatory requirements. This is a UCRS well located well distal to the C-746-U Landfill; thus, results 
from this well do not identify a C-746-U Landfill source. Nevertheless, analytical results for the water 
sample are reproduced in Appendix C for completeness. Attempts to obtain sediment samples from the 
homestead well were unsuccessful. The sampling attempts indicate a hard bottom to the well with 
insufficient sediment to obtain a sample. Appendix E describes the soil sampling event conducted in the 
vicinity of MW365 that did not identify any PCBs in soils. 

4.6 PCB, TOTAL 

PCBs (congeners PCB-1016 and PCB-1242) were detected in groundwater of MW366 at levels less than 
0.001 mg/L in July 2003, October 2006, and July 2007. As with other C-746-U Landfill MWs, the source 
of the PCBs appears to be cross contamination associated with well rehabilitation activities. The first well 
rehabilitation action in MW366 was in April 2003. See Appendix E for further assessment of the source 
of PCBs in the C-746-U Landfill MWs.  

4.7 TOTAL ORGANIC CARBON 

EPA defines TOC in terms of mg/L of the amount of carbon that can be converted to carbon dioxide. 
TOC concentrations are lower than historical background levels; thus, there is no indication of any current 
above background sources of TOC. TOC concentrations are consistent with those found in RGA wells at 
PGDP; thus, they do not indicate any incremental contribution to concentrations from the 
C-746-U Landfill.  

4.8 DISCUSSION OF LANDFILL SOURCES 

Appendix B provides a review of the concentrations of constituents found in wells located in the vicinity 
of the C-746-U Landfill, compared to concentrations of constituents found in the C-746-U Landfill 
leachate. If the C-746-U Landfill had impacts on the RGA groundwater, one principal mechanism would 
be via migration of the landfill leachate. As shown in that table, there is no “fingerprint” that can be 
associated with the C-746-U Landfill leachate. Leachate concentrations of many constituents typically are 
the same order of magnitude as the mean concentrations found in RGA wells at PGDP.  
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Overall, none of the constituents present in leachate is found at a concentration that accounts for more 
than a fraction of the concentration of the RGA constituents because the dilution attenuation factor (DAF) 
estimated for native UCRS materials at PGDP is 58, and the DAF for a lined landfill (like the 
C-746-U Landfill) is expected to be orders of magnitude higher (DOE 2013, Attachment C2).  

Constituents present in the UCRS have the potential to migrate to the RGA. This migration will be 
attenuated based upon the nature of the materials through which the migration is occurring. For example, 
migration through a clay matrix will be slower than through a sandy matrix. Modeling performed at 
PGDP has estimated the attenuation factor at 58 (UCRS concentrations are attenuated by a factor of 58 as 
the constituent migrates to the RGA). A landfill liner would attenuate the leachate better than the native 
clay, silt, and sand materials present in the UCRS. For the constituents present in leachate to account for 
the concentrations found in the RGA, the leachate concentrations would have to be orders of magnitude 
higher than they are. Thus, the C-746-U Landfill is not the source of the RGA groundwater constituents 
found in wells in the vicinity of the C-746-U Landfill.  

Similarly, concentrations of constituents in the C-746-S leachate are the same order of magnitude as the 
C-746-U Landfill and the concentrations found in the RGA. Thus, there is no statistically quantifiable 
information supporting that leachate from the C-746-S Landfill is a source of the RGA groundwater 
constituents found in wells in the vicinity of the C-746-U Landfill.  

There are other potential mechanisms for RGA groundwater to be affected by C-746-U Landfill 
operations, including migration of landfill gas, spills outside lined landfill areas, and interactions between 
landfill gas/leachate with native materials. However, the RGA results from the RGA wells do not indicate 
statistically quantifiable contributions to RGA wells from such C-746-U Landfill operations. 
Furthermore, it is unlikely that major impacts to RGA groundwater could occur without detection, as 
follows:  

 Direct RGA groundwater contamination by landfill gas without impacts on landfill leachate 
concentrations would be unlikely because landfill gas is generated in the landfill cells where leachate 
is also generated. While leachate will flow downward under gravity, landfill gas will expand in all 
directions. It is unlikely that landfill gas can be so contaminated as to affect the RGA groundwater 
without it also being detected in the landfill leachate.  

 Spills outside the lined area would have to be very large for constituents to migrate through the UCRS 
and impact the RGA groundwater, given the DAF of the UCRS at 58. Thus, it is unlikely that a large 
spill could have occurred without being detected. There is no indication of RGA impacts from the 
C-746-U from any source, including impacts that reasonably could be attributable to spills outside the 
lined area.  

 Landfill gas and leachate can interact with groundwater and aquifer materials to liberate constituents 
present in native materials; however, there is no indication of RGA impacts from the C-746-U 
Landfill from any source, including impacts that reasonably could be attributable to impacts of 
landfill gas/leachate on native materials that are also not detectable in leachate. In addition, even if 
there are impacts on UCRS matrix materials by landfill gas/leachate, it is unlikely that these impacts 
would be seen in RGA groundwater due to the significant buffering capacity of the native UCRS 
materials.  
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5. HYDROGEOLOGIC SETTING 

PGDP lies in the Jackson Purchase Region of western Kentucky between the Tennessee and Mississippi 
Rivers, and is bounded on the north by the Ohio River. The confluence of the Ohio and Mississippi 
Rivers is approximately 35 miles downstream (southwest) from the site, and the confluence of the Ohio 
and Tennessee Rivers is approximately 15 miles upstream (east) from the site. PGDP is located 
approximately 3.5 miles south of the Ohio River and 10 miles west of the city of Paducah. Regional 
groundwater flow discharges to the main surface water features. In the PGDP area, the groundwater 
systems discharge to Bayou Creek and Little Bayou Creek, perennial watershed streams, and to the Ohio 
River. 
 
PGDP is located in the northern tip of the Mississippi Embayment portion of the Coastal Plain 
physiographic province. The Mississippi Embayment is a large north-south tectonic and erosional trough 
filled with unconsolidated sediments derived from the middle of the North American continent. In the 
region, the stratigraphic sequence consists of Cretaceous, Tertiary, and Quaternary sediments 
unconformably overlying Paleozoic bedrock. 

5.1 PHYSICAL CHARACTERISTICS OF THE AREA 

Locally, PGDP lies within the drainage areas of the Ohio River, Bayou Creek, and Little Bayou Creek. 
The plant is situated on the divide between the two creeks. Surface flow is east-northeast toward Little 
Bayou Creek and west-northwest toward Bayou Creek. 
 
Local elevations range from 290 ft above mean sea level (amsl) along the Ohio River to 450 ft amsl in the 
southwestern portion of PGDP near Bethel Church Road. Generally, the topography in the PGDP area 
slopes toward the Ohio River at an approximate 27 ft per mile (ft/mile) gradient. The terrain in the 
vicinity of the plant is slightly modified by the dendritic drainage systems associated with the two 
principal streams in the area, Bayou Creek and Little Bayou Creek. These streams have eroded small 
valleys, which are about 20 ft below the adjacent plain. 

5.2 GENERAL GEOLOGY 

In the immediate vicinity of PGDP, Coastal Plain deposits unconformably overlie Mississippian 
carbonate bedrock. The full Coastal Plain stratigraphic sequence to the south of PGDP consists of the 
following units: sands and clays of the Clayton/McNairy Formations; the Porters Creek Clay; and Eocene 
sand and clay deposits (undivided Jackson, Claiborne, and Wilcox Formations). Continental Deposits 
unconformably overlie the Coastal Plain deposits, which are, in turn, covered by loess and/or alluvium. 
Both the loess and alluvium are composed of clayey silt and silty clay. 
 
In the central and northern part of the PGDP site, including the area of the C-746-U Landfill, the 
lowermost Coastal Plain sediments are composed of unconsolidated, interbedded, fine-grained sand, silt 
and clay of the Upper Cretaceous-aged McNairy Formation (SAIC 1994; Woolery and Street 2002). The 
thickness of the McNairy Formation ranges from 221 to 247 ft. 
 
A principal geologic feature in the PGDP area is the Porters Creek Clay Terrace, a subsurface terrace cut 
that trends approximately east to west across the southern portion of the plant. The Porters Creek Clay 
Terrace represents the southern limit of erosion or scouring of the ancestral Tennessee River. In the area 
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north of the subsurface terrace cut, including the C-746-U Landfill, Continental Deposits directly overlie 
the McNairy Formation.  
 
The Continental Deposits resemble a large, low-gradient alluvial fan that covered much of the region and 
buried the erosional topography. Thicker sequences of Continental Deposits, as found underlying PGDP, 
represent valley fill deposits and can be divided informally into a lower unit (gravel facies) and an upper 
unit (silt facies). The Lower Continental Deposit (LCD) is a Pliocene (?)4 to Pleistocene-aged gravel 
facies consisting of fine to coarse chert gravel in a matrix of very fine to medium sand and silt that rests 
on an erosional surface representing the beginning of the valley fill sequence. In total, the gravel units 
average approximately 30-ft thick, but some thicker deposits (as much as 50 ft) exist in deeper scour 
channels. The LCD is stratigraphically equivalent to the Mounds Gravel as designated by the Illinois 
Geological Survey (IGS) or the Lafayette Formation (Lafayette gravel) in other parts of the region 
(Sexton 2006) (Langston and Street 1998). 
 
The alluvial gravels and sands of the LCD are overlaid by Late-Tertiary through Quaternary and 
Holocene aged sediments including the Plio-Pleistocene Metropolis Formation and Pleistocene loess 
units. These deposits are cumulatively identified as Upper Continental Deposits (UCD) and range 
between 30- and 60-ft thick beneath the PGDP site. Investigations conducted at PGDP and the 
C-746-U Landfill identified at least four separate loess depositional events in the site’s stratigraphic 
sequence (KRCEE 2006). 
 
Subregional studies (McHaffie1983; Nelson et al. 1996; Kiefer 1996; Drahovzal and Hendricks 1997; 
SAIC 1994) and local studies in the vicinity of PGDP (Langston and Street 1996; Anderson-Blitz 2008) 
indicate that paleo-tectonic activity has impacted local bedrock and overlying unconsolidated strata 
upward through the Plio(?)-Pleistocene (late Quaternary) boundary (Langston and Street 1996; Anderson-
Blitz 2008). Specifically within the area of the C-746-U Landfill, studies have shown that tectonic 
activities may have impacted bedrock up through the Pliocene-Late Quaternary Continental Deposits 
(KRCEE 2006; DOE 2003). These studies report that tectonic activities have not affected the most recent 
loess units (Late Quaternary-Holocene) and surficial soils in the area. 

5.3 SUBSURFACE GEOLOGY AT THE C-746-U LANDFILL 

The Holocene Fault Study provides information on the geologic setting in the vicinity of the 
C-746-U Landfill (KRCEE 2006). Figure 18 is a reproduction of Figure 5 from the Holocene Fault Study 
that describes the regional geologic map in the vicinity of the C-746-U Landfill. This figure is reproduced 
without editing to provide context for the discussion of the regional geology. Features marked on the 
figure may not be representative of current conditions. Figure 19 reproduces Figure 6 from the study that 
provides a schematic stratigraphic column. Figure 20 reproduces Figure 7 from the study that provides a 
geologic fault study. Figure 21 provides a copy of the relevant portion of Plate 1 from that study that 
provides the section location.  
 
The area lithologic logs document that the LCD gravels directly overlie the McNairy Formation beneath 
the C-746-U Landfill on an erosional surface that occurs at depths of 70 to 86 ft beneath the 
C-746-U Landfill (elevations of 285 ft to 300 ft amsl). These LCD gravels vary from 29- to 39-ft thick. 
The depth of the top of the LCD gravels ranges from 42 to 52 ft below the ground surface (bgs). The LCD 
gravels, in turn, are overlaid by 42 to 52 ft of silts, sands, and clays of the UCD (including the Metropolis 
Formation and Pleistocene loess units). 

                                                      

4 (?) Indicates uncertainty in the age of the geologic unit.  





1725 Paducah
Revised 07/26/06

METROPOLISMETROPOLIS

MOUNDS GRAVELMOUNDS GRAVEL

PEORIA LOESSPEORIA LOESS
ROXANA SILTROXANA SILT

LOVELAND SILTLOVELAND SILT

Figure 6. Schematic stratigraphic column of the PGDP region modified from Nelson et al. (2002) and SAIC 
(2004). Paleosols developed in the Loveland Silt (Sangamon Geosol), Roxana Silt (Farmdale Geosol) 
and Peoria  Loess are noted by the root-like symbols in the upper half of each loess section.

Figure 19. Schematic Stratigraphic Column of the PGDP Region (modified from Nelson et al. 2002 and SAIC 2004). Figure 19. Schematic Stratigraphic Column of the PGDP Region

(Modified from Nelson et al. 2002 and SAIC 2004)
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5.4 HYDROGEOLOGY AT PGDP AND THE C-746-U LANDFILL 

At PGDP, the unconsolidated sediments overlying the McNairy Formation have been divided into two 
primary hydrogeologic units, the UCRS and the RGA. In these divisions, the UCRS includes most of the 
Plio-Pleistocene Metropolis Formation and the Pleistocene loess packages. The RGA hydrogeologic unit 
consists of a basal sand (where present) of the Metropolis Formation and the gravels and sands of the 
Lower Continental Deposits. The McNairy Formation underlies the RGA and functions as a bottom 
aquitard to the RGA throughout the central and northern parts of the PGDP area. 
 
Flow through the UCRS is downward into the RGA. Flow in the RGA is lateral beneath the landfill, 
toward the north-northeast. RGA groundwater flow from the C-746-U Landfill area ultimately discharges 
into the lower reaches of Bayou and Little Bayou Creeks and the Ohio River. 
  
The lithologic and well construction logs for MW cluster MW371 (UCRS), MW369 (upper RGA), and 
MW370 (lower RGA) document the placement of MWs south/upgradient of the C-746-U Landfill and 
north/downgradient of the present North-South Diversion Ditch (see Figure 2 and Appendix G ). At this 
location, the UCRS consists of a loess sequence, which extends to 19 ft bgs, and silts and fine sands of the 
Metropolis Formation, that extend to 43 ft bgs. The RGA in this well cluster consists of an upper, sandier 
member that extends to 54 ft bgs and a lower gravel-dominant member that extends to 76 ft bgs, the 
erosional surface in the top of the McNairy Formation. The UCRS well, MW371, is screened in a sand 
unit of the Metropolis Formation; MW369 is screened in the upper, sandier member of the RGA; and 
MW370 is screened in the lower, gravel-rich member of the RGA. 
 
The logs of MW cluster MW359 (UCRS), MW357 (upper RGA) and MW358 (lower RGA) provide an 
example of the placement of MWs north/downgradient of the C-746-U Landfill. At this location, the 
UCRS consists of a loess package that extends to 28 ft bgs and clays and fine sands of the Metropolis 
Formation that extend to 45 ft bgs. The RGA in this downgradient well cluster consists of an upper 
sandier member that extends to 55 ft bgs and a lower gravel-dominant member that extends to 84 ft bgs, 
to the top of the McNairy Formation. (The RGA is 6 ft thicker in the north well cluster.) As in the 
downgradient well cluster, the UCRS well, MW359, is screened in sand units of the Metropolis 
Formation; MW357 is screened in sands and gravels of the upper RGA; and MW358 is screened in the 
lower, gravel-rich member of the RGA. 
 
The logs of Appendix G document the lateral continuity of the primary hydrogeologic units beneath the 
C-746-U Landfill and consistency in the placement of the MWs. 

5.5 CONCEPTUAL SITE MODEL 

Soil boring logs, MW and piezometer water level records, soil geotechnical tests, and groundwater flow 
models of the area of the C-746-U Landfill provide sufficient data for the development of a CSM. In 
general, groundwater flow is downward through the silts, clays, and fine sands of the UCRS. In contrast, the 
underlying RGA is highly conductive and provides the main conduit for lateral groundwater flow. 
Groundwater flow is in a north-northeasterly direction in the vicinity of the C-746-U Landfill. The Ohio 
River and lower reaches of Little Bayou and Bayou Creeks are the discharge areas for the RGA flow 
system.  
 
The fine sands, silts, and clays of the upper McNairy Formation in the C-746-U Landfill area have much 
lower hydraulic conductivity than the gravels and sands of the RGA. Given the slight downward vertical 
gradient that exists across the contact between the two units, there is little groundwater flow into the 
McNairy Formation.  
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The collective information about the units underlying the C-746-U Landfill provides the following 
conceptual model:  
 
 Waste materials placed in the C-746-U Landfill can be a source of contamination to the landfill 

leachate. The landfill is designed to collect and treat generated leachate.  

 Because water flows downward through the UCRS, the presence of contaminants in UCRS 
groundwater are related to sources in the immediate vicinity of the well, including soils located above 
the well screen.  

 Naturally-occurring minerals in loess and the Metropolis Formation can be sources of elements and 
compounds in UCRS water well samples.  

 Contaminants found in groundwater from RGA MWs of the C-746-U Landfill can have sources 
upgradient of the landfill. Potential sources upgradient of the C-746-U Landfill complex include 
these: 

— Infiltration from the North-South Diversion Ditch, 
— Migration through the RGA from upgradient/PGDP (primarily TCE and Tc-99), and  
— Other PGDP facilities, such as the C-616 lagoons. 
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6. ENHANCED SAMPLING OF EXISTING WELLS 

The presence of PCBs detected in C-746-U Landfill MWs led to enhanced sampling at PGDP to evaluate 
potential impacts by PCBs on the RGA sitewide as shown in Figure 22.  

6.1 EXISTING WELLS 

In order to monitor groundwater quality, 35 MWs are sampled annually for geochemical environmental 
surveillance. Sampling of these wells is not driven by regulation, but is conducted in support of the 
Federal Facility Agreement investigations and DOE Order 450.1. In September and October 2008, these 
wells were sampled for PCBs, in addition to the parameters previously sampled in these wells. No PCBs 
were detected, documenting that there is no large PCB groundwater plume associated with the industrial 
area of PGDP. Table 9 and Figure 22 summarize the 35 wells and the C-746-U Landfill wells that were 
sampled for PCBs. 
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Figure 22. Location of RGA Wells with PCB Analyses
to the C-746-S&T and C-746-U Landfill Wells
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Table 9. PGDP RGA Wells with PCB Analyses and the C-746-S&T  
and C-746-U Landfill Wells 

Well 
Polychlorinated Biphenyl Analysis (mg/L) 

Date Collected 
Result Detection Limit Detect? 

MW20 0.18 0.18 NO 10-Sep-08 
MW99 0.18 0.18 NO 08-Sep-08 
MW100 0.17 0.17 NO 08-Sep-08 
MW125 0.17 0.17 NO 09-Sep-08 
MW134 0.17 0.17 NO 16-Sep-08 
MW145 0.17 0.17 NO 17-Sep-08 
MW152 0.18 0.18 NO 08-Sep-08 
MW161 0.18 0.18 NO 01-Oct-08 
MW163 0.17 0.17 NO 11-Sep-08 
MW188 0.17 0.17 NO 22-Sep-08 
MW193 0.17 0.17 NO 10-Sep-08 
MW201 0.18 0.18 NO 09-Sep-08 
MW206 0.17 0.17 NO 22-Sep-08 
MW242 0.17 0.17 NO 10-Sep-08 
MW243 0.17 0.17 NO 10-Sep-08 
MW255 0.17 0.17 NO 01-Oct-08 
MW256 0.18 0.18 NO 01-Oct-08 
MW257 0.17 0.17 NO 23-Sep-08 
MW258 0.17 0.17 NO 17-Sep-08 
MW260 0.17 0.17 NO 11-Sep-08 
MW261 0.17 0.17 NO 23-Sep-08 
MW288 0.17 0.17 NO 17-Sep-08 
MW291 0.17 0.17 NO 17-Sep-08 
MW292 0.18 0.18 NO 09-Sep-08 
MW328 0.18 0.18 NO 04-Sep-08 
MW329 0.17 0.17 NO 04-Sep-08 
MW339 0.17 0.17 NO 23-Sep-08 
MW343 0.17 0.17 NO 01-Oct-08 
MW381 0.18 0.18 NO 09-Sep-08 
MW403-PRT3 0.18 0.18 NO 30-Sep-08 
MW404-PRT3 0.17 0.17 NO 30-Sep-08 
MW404-PRT4 0.18 0.18 NO 30-Sep-08 
MW404-PRT5 0.17 0.17 NO 30-Sep-08 
MW409 0.17 0.17 NO 15-Sep-08 
MW414 0.18 0.18 NO 22-Sep-08 
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7. CONCLUSIONS 

Based on this groundwater assessment, the above-benchmark (including background) constituent results 
found in groundwater from the vicinity of the C-746-U Landfill are from sources other than the C-746-
U Landfill. None of the well samples indicate any landfill-related, above background levels of 
constituents present above MCLs or other risk-based levels of concern.  
 
Only TCE and beta activity concentrations are persistently above MCLs in a few RGA wells; however, 
these concentrations are higher in the RGA wells located upgradient of the landfill and are attributable to 
migration from upgradient TCE and beta activity.  
 
The assessment does identify the following apparent source(s) of the elevated above background levels.  
 
 Constituents (present in the RGA wells) are migrating from upgradient sources, including RGA TCE 

and beta activity plumes.  

 Constituents are present in upgradient to the C-746-U Landfill RGA wells at higher concentrations 
than in other wells in the vicinity of the landfill, including calcium, conductivity, dissolved solids, 
magnesium, potassium, and sulfate. Although potential sources of these constituents in the upgradient 
wells have been discussed, attributing the sources of these constituents continues to be uncertain 
because the concentrations of these constituents are higher in C-746-U Landfill upgradient wells, but 
lower in wells located further upgradient (i.e., upgradient of the C-746-S&T Landfill).  

 Constituents (PCBs) apparently were introduced as a result of historical well rehabilitation efforts.  

The possible sources are summarized in Table 10. 

Table 10. Summary of Possible Contaminant Sources 

Possible Source Parameter 
Underlying groundwater contamination associated 
with sources upgradient of C-746-U Landfill 

Beta activity, TCE 

Upgradient RGA Sources 
Potentially calcium, dissolved solids, magnesium, 
sodium, sulfate, although attribution has 
uncertainty 

Elevated levels resulting from MW fouling 
Calcium, dissolved solids, magnesium, sodium, 
sulfate 

Elevated levels resulting from MW contamination 
during rehabilitation activities 

PCBs 

Natural variability in the groundwater system 
Except as noted, concentrations are within range of 
concentrations found in PGDP wells; thus, no 
indication of a C-746-U contribution 

N/A = not applicable 

7.1 RECOMMENDATIONS 

Recommendations resulting from this groundwater assessment are as follows: 
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 Abandon the open well at the old home site. This well presents the potential for a direct contaminant 
pathway to the UCRS.  

No additional assessment, monitoring, or abatement activities have been identified as needed to complete 
the groundwater assessment process.  
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B.1. INTRODUCTION 

This Groundwater Assessment Report for the C-746-U Landfill at the Paducah Gaseous Diffusion Plant, 

Paducah, Kentucky, summarizes results of the activities conducted under the approved Groundwater 

Assessment Plan for the C-746-U Landfill at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 

PRS/PROJ/0006/R2. The C-746-U Landfill was placed in assessment in response to the finding that some 

constituents were found in groundwater samples from monitoring wells (MWs) located in the vicinity of 

the landfill at above benchmark levels.  

Only two constituents [beta activity and trichloroethene (TCE)] are present above their respective 

maximum contaminant level (MCL) in Regional Gravel Aquifer (RGA) groundwater in the vicinity of the 

C-746-U Landfill. Additional evaluation of the data for these constituents is presented in this appendix 

that demonstrates that these constituents are migrating from upgradient sources.  

Although polychlorinated biphenyls (PCBs) historically have been present above the U.S. Environmental 

Protection Agency MCL, they have not exceeded the MCL in RGA wells since 2010. The studies 

undertaken to evaluate PCBs (as reported elsewhere in this report) demonstrate that the source of the 

historical PCBs was cross-contamination from well rehabilitation activities.  

Other constituents that are present in RGA wells at above background levels or possibly above 

background levels include calcium, conductivity, dissolved solids, magnesium, sodium, and sulfate. The 

higher concentrations of these constituents typically are found in upgradient wells MW372 and MW373, 

and the concentrations in these upgradient wells are higher than concentrations present in wells located 

further upgradient, sidegradient, or downgradient of the C-746-U Landfill. Thus, there is no identified 

upgradient source that can account for the concentrations in MW372 and MW373, wells that are located 

upgradient of the C-746-U Landfill. Migration from potential sources (including migration from UCRS 

soils near the well, well fouling, compromised well completions, C-746-U Landfill leachate, and C-746-S 

leachate, etc.) has been considered. This appendix presents a discussion of the extent of constituents in 

wells located in the vicinity of the C-746-U Landfill and the potential sources for these constituents in 

RGA wells. Figure B.1 is a map of the wells located in the vicinity of the C-746-U Landfill. Figure B.2 is 

a map of the wells located further upgradient—those located in the vicinity of the C-746-S&T Landfills. 

MW372 and MW373 are shown on both figures in a location that is considered upgradient of the 

C-746-U Landfill and downgradient of the C-746-S&T Landfills.  

B.2.  BETA ACTIVITY 

Figure B.3 is a graph of the beta activity over time in MW357. Beta activity in this well is above the  

C-746-U background, but stable to declining. Figure B.4 presents a similar graph for beta activity in 

MW372. This upgradient well has had beta activity exceeding the MCL during the past two years; 

however, concentrations appear to be decreasing. It appears that the source of this beta activity in the 

upgradient well MW372 is an upgradient source, technetium-99 (Tc-99), present at upgradient locations, 

as shown in Figure B.5.  

Figure B.6 is a graph of beta activity concentrations for the three RGA wells with beta activity greater 

than the MCL over the past two years. MW366 and MW367 are on the same flow path as water passing 

through MW372. Concentrations in MW366 and MW367 are lower than in upgradient well MW372 and 

also are decreasing; thus, the concentrations in the downgradient wells are well-explained
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Figure B.3. MW357 Beta Activity since 2010 
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Figure B.4. Beta Activity since 2010 Upgradient Well Exceeds 50 pCi/L 
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Figure B.6. Beta Activity since 2010 Wells with Any Exceedance of 50 pCi/L 
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by the upgradient source (that accounts for the MW372 concentrations). Consequently, the C-746-U 
Landfill is not contributing a measurable amount of beta activity to the RGA groundwater.  

Figure B.7 graphs beta activity concentrations for all three wells using a four-event rolling average. The 
information summarized in these graphs indicates that concentrations increased first in the upgradient 
well and have increased more recently in MW366 and MW367, a pattern fully consistent with migration 
of beta activity from upgradient of the C-746-U Landfill into the C-746-U Landfill wells.  

B.3. TCE CONCENTRATIONS  

Figure B.8 is a graph of the TCE concentrations in upgradient wells MW372 and MW373. Concentrations 
in these wells exceed the MCL, but are stable to declining. TCE concentrations in wells located along the 
same flow path as MW372 and MW373 (but further downgradient) do not exceed the MCL.  

Other TCE concentrations that have exceeded the MCL since 2010 are found in MW357, MW358, and 
MW361—wells located on a different flow path. Figure B.9 is a graph of recent concentrations. A 
comparison of this graph to the TCE plume map reproduced as Figure B.10 indicates that the sources of 
the TCE in both upgradient wells (MW372 and MW373) and other wells (MW357, MW358, and 
MW359) are migration from upgradient of the C-746-U Landfill.  

B.4. SULFATE CONCENTRATIONS 

Figures B.11 and B.12 present a summary of the statistical evaluation of sulfate concentrations in Upper 
RGA and Lower RGA wells in the vicinity of the C-746-U Landfill (DOE 2012). None of the wells has a 
concentration that exceeds the secondary MCL of 250 mg/L; however, the concentration in MW373 in the 
Third Quarter 2012 is close. The highest concentrations of sulfate in background wells are noted in 
upgradient wells MW372 and MW373. MW373 had a concentration of 810 mg/L in 2002. This well has 
been rehabilitated since then. In part because of the high concentrations in the upgradient well MW373, 
the only above background concentration of sulfate is at MW372.  

Because of the presence of sulfate in upgradient wells, additional evaluation of the concentrations of 
sulfate in wells located further upgradient was conducted. Figures B.13 and B.14 present a similar 
statistical summary for wells located in the vicinity of the C-746-S&T Landfills. These figures 
demonstrate that concentrations of sulfate are much higher in MW372 and MW373 than in other 
upgradient, downgradient, or sidegradient wells. The C-746-S&T Landfill wells do not help pinpoint a 
source for the elevated concentrations in MW372 and MW373. The sulfate issues are confirmed to be 
associated only with the two wells located upgradient of the C-746-U Landfill (MW372 and MW373); no 
further upgradient source has been found sufficient to explain these concentrations.  
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Figure B.7. Beta Activity 4 Event Rolling Average, Log Scale
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Figure B.8. TCE Concentration, Upgradient Wells 

 

 

 

0

0.002

0.004

0.006

0.008

0.01

0.012

12/3/2009 3/13/2010 6/21/2010 9/29/2010 1/7/2011 4/17/2011 7/26/2011 11/3/2011 2/11/2012

m
g/

L 
TC

E 

Date Sample Collected 

MW372 MW373

Linear (MW372) Linear (MW373)

MCL = 0.005 mg/L 



 

 

B
-1

3
 

 

 

 

Figure B.9. TCE Concentration, All Wells w/TCE > 0.005
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The CV is calculated to determine if background data are normally distributed.  If so, the current test well results 
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Well Number: MW395

Date Collected Result
8/13/2002 10.300
9/16/2002 9.100
10/16/2002 8.800
1/13/2003 9.000
4/10/2003 8.300
7/16/2003 8.200
10/14/2003 8.300
1/13/2004 8.200

Well Number: MW397

Date Collected Result
8/13/2002 14.000
9/16/2002 12.800
10/17/2002 12.300
1/13/2003 12.700
4/8/2003 12.800
7/16/2003 13.100
10/14/2003 12.100
1/13/2004 12.100
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Well No. Result Gradient Result > TL?

MW370 18.000 Downgradient ./�
MW373 230.00 Downgradient ./�
MW385 18.000 Sidegradient ./�
MW388 20.000 Downgradient ./�
MW392 6.200 Downgradient NO
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Because CV is less than or equal to 1, 
assume normal distribution and continue 
with statistical anaylsis.  

**

CV    Coefficient of Variation, CV = S/X   If  CV is less than or equal to 1 assume normal distribution.

TL    Upper Tolerance Limit, TL = X + (K * S)
X      Mean, X = (sum of background results)/(count of background results)

S       Standard Deviation, S = [Sum ([(background result-X)^2]/[count of background results -1])]^0.5

Read from Table 5, Appendix B of Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities,
Interim Guidance, EPA, 1989, based on total number of background results
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����	�������Figure B.13. C-746-S&T Third Quarter 2012 Statistical Analysis--Sulfate--LRGA
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The CV is calculated to determine if background data are normally distributed.  If so, the current test well results 
are compared to the TL.  If not, a transformation is performed on the background and test well results, then each 
transformed test well result is compared to the transformed TL.  If the test well result exceeds the TL, that is 
statistically significant evidence of elevated concentration in that well. 
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Well Number: MW220

Date Collected Result
10/14/2002 10.400
1/15/2003 9.800
4/10/2003 15.400
7/14/2003 14.900
10/13/2003 13.500
1/13/2004 10.300
4/13/2004 14.300
7/21/2004 10.500

Well Number: MW394

Date Collected Result
8/13/2002 11.200
9/16/2002 8.300
10/16/2002 8.000
1/13/2003 8.500
4/10/2003 7.900
7/16/2003 8.400
10/14/2003 8.200
1/13/2004 8.100
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Well No. Result Gradient Result > TL?

MW221 13.000 Sidegradient NO
MW222 11.000 Sidegradient NO
MW223 12.000 Sidegradient NO
MW224 15.000 Sidegradient NO
MW369 9.400 Downgradient NO
MW372 160.00 Downgradient ./�
MW384 21.000 Sidegradient ./�
MW387 37.000 Downgradient ./�
MW391 12.000 Downgradient NO
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Because CV is less than or equal to 1, 
assume normal distribution and continue 
with statistical anaylsis.  

**

CV    Coefficient of Variation, CV = S/X   If  CV is less than or equal to 1 assume normal distribution.

TL    Upper Tolerance Limit, TL = X + (K * S)
X      Mean, X = (sum of background results)/(count of background results)

S       Standard Deviation, S = [Sum ([(background result-X)^2]/[count of background results -1])]^0.5

Read from Table 5, Appendix B of Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities,
Interim Guidance, EPA, 1989, based on total number of background results
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����	�������Figure B.14. C-746S&T Third Quarter 2012 Statistical Analysis--Sulfate--URGA
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B.5. OTHER CONSTITUENTS  

Other constituents present in upgradient wells MW372 and MW373 that do not have an identified 

upgradient source that accounts for these concentrations include boron, calcium, conductivity, dissolved 

solids, magnesium, manganese, potassium, sodium, and sulfate. Table B.1 compares mean concentrations 

of constituents present in RGA wells at Paducah Gaseous Diffusion Plant (PGDP) with the following: 

 The mean concentrations for those same constituents in RGA wells identified as upgradient to the 

C-746-S&T Landfills (per the permit-required statistical evaluation for the C-746-S&T Landfill). 

These locations are further upgradient of the C-746-U Landfill. 

 The mean background concentrations for RGA wells located upgradient of the C-746-U Landfill 

(from 2002-2003), without including the contribution of upgradient wells MW372 or MW373.  

 The mean background concentrations for RGA wells located upgradient of the C-746 Landfill (from 

2002-2003), including MW372 and MW373 [i.e., as reported in the 3rd C-746-U Landfill report, 

C-746-U Contained Landfill Third Quarter Calendar Year 2012 (July–September) Compliance 

Monitoring Report Paducah Gaseous Diffusion Plant, Paducah, Kentucky, PAD-ENM-0067/V3]. 

 The mean 3
rd

 Quarter 2012 concentrations for all RGA wells in the vicinity of the C-746-U Landfill, 

except MW372 and MW373. 

 The mean 3
rd

 Quarter 2012 concentrations for MW372 and MW373. 

The comparisons provided in this table demonstrate that concentrations of these constituents are similar 

for all of these groups, except the concentrations of boron, calcium, conductivity, dissolved solids, 

magnesium, potassium, sodium, and sulfate in MW372 and MW373 are above levels seen in other 

locations in the vicinity of the C-746-U and C-746 S&T Landfills. Some conditions local to MW372 and 

MW373 may be the source(s) of these constituents.  

The mean concentrations of these constituents are within the range of concentrations found at RGA wells 

in the vicinity of PGDP. The number of samples and number of nondetects also are presented to 

demonstrate that most of these constituents are routinely detected in RGA groundwater at PGDP and the 

range of concentrations found at PGDP is sufficient to explain most of the variability without any 

C-746-U Landfill source.  

Observations that highlight these trends include the following. 

 Most constituents are frequently detected in the vast majority of RGA samples at PGDP, indicating 

their typical presence in native waters. 

 Calcium concentrations average 28 mg/L at PGDP. Concentrations in C-746-S&T upgradient wells 

and concentrations in C-746-U upgradient wells (without MW372 and MW373) average 25 mg/L. 

The third quarter concentrations for MW372/MW373 average 73 mg/L; thus, concentrations in 

MW372/MW373 are above what might be considered typical for PGDP RGA groundwater. There is 

no indication of a measurable source of calcium from the C-746-U Landfill. 

 Chloride concentrations average 46 mg/L for all PGDP RGA well samples, but also average 50 mg/L 

in the C-746-S&T Landfill upgradient RGA wells—wells located upgradient of the C-746-S&T
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 Table B.1. Summary of Concentrations in RGA PGDP Wells 

Constituent 
(units) 

Number of 
Nondetects 

Number 
of 

Samples 

Mean 
Conc. 

Detecta 

Mean Conc. 
S&T 

Upgradientb 

Mean Conc. 
Upgradientc 

w/o 
MW372/373 

Mean Conc. U 
(as reported) 
Upgradientd 

Mean 3rd 
Qtr. Conc. 

U w/o 
372/373e 

3rd Qtr. 
Mean Conc. 
of MW372 

and MW373f 

Comments 

Borong (mg/L) 1050 1211 0.69 0.54 0.88 1.1 0.23 1.6 Concentrations below RSL. Elevated concentrations in 
MW372/MW373 not above background. Detection limit has 
impact on statistics. Detection limit decreased by order of 
magnitude since 2003.  

Calcium 
(mg/L) 

1 1929 28 25 28 38 25 73 No RSL. Concentration similar for all PGDP groups without 
372/373; above background in 372/373. C-746-U Landfill not 
the source. Upgradient concentrations of S&T not elevated. 

Chloride 
(mg/L) 

3 1957 46 50 50 45 29 46 Concentrations below SMCL. Concentration similar for all 
wells at PGDP. No C-746-U-Landfill impact. 

Cobalt (mg/L) 1030 1719 0.019 0.016 0.032 0.026 0.0041 0.0010 Some concentrations above low RSL. Not above background; 
concentrations consistent with PGDP-wide variation; 
historical concentrations higher. No apparent C-746-U source.  

Dissolved 
Solids (mg/L) 

173 1583 262 226 255 321 253 590 SMCL of 500 mg/L exceeded only in MW373 since 2010. 
Above background in MW372/MW373. No apparent C-746-U 
impact.  

 Iron (mg/L) 599 2038 3.7 0.65 9.3 8.3 1.7 0.3 Mean Concentration less than RSL. Concentration lower in 
MW372/373. Concentrations within range at PGDP. No 
apparent C-746-U impact.  

Magnesium 
(mg/L) 

1 1929 11 9.9 11 15 10 29 No RSL. Above background in MW372 only. Markedly 
higher concentration in MW372/MW373, but not in S&T 
upgradient wells.  

Manganese 
(mg/L) 

428 1952 0.85 0.21 0.82 0.75 0.27 0.035 Above RSL of 0.32 mg/L. Historical issue at 
MW372/MW373 has subsided. Concentrations within range 
typical of PGDP. No apparent C-746-U source.  

Sodium (mg/L) 2 1880 41 33 47 48 40 65 No RSL. Not above background. Somewhat higher 
concentration in MW372/MW373. No apparent C-746-U 
source.  

Sulfate (mg/L) 50 1684 33 11 15 84 43 195 SMCL of 250 mg/L last exceeded in 2005. Above background 
in MW372. Markedly higher concentration in 
MW372/MW373. 

Conductivity: field parameter 
(µmho/cm)  

N/A N/A 380 455 546 427 903 Above background in MW372. Markedly higher values in 
MW372/MW373. 

a Mean concentration of parameter from database for RGA wells; detected quantities only. 
b Mean concentration of parameter for upgradient (background) C-746-S&T Landfills wells (includes nondetect values). 
c Mean concentration of parameter for upgradient C-746-U Landfill wells without MW372 or MW373 concentrations included in mean calculation. 
d Mean concentration of parameter for upgradient C-746-U Landfill wells including MW372 and MW373 concentrations. 
e Mean concentration of parameter in third quarter 2012 in C-746-U Landfill well except for MW372 and MW373. 
f Mean concentration of parameter in third quarter 2012 in MW372 and MW373. 
g Third quarter boron results include results only from LRGA wells MW358, MW361, MW364, MW367, MW370, and MW373.
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 Landfills and further upgradient of the C-746-U Landfill. Concentrations upgradient of the C-746-U 
Landfill (whether they include MW372/MW373) also average 46 mg/L. Thus, it appears that chloride 
in the vicinity of the C-746-U Landfill has a similar concentration profile to chloride found elsewhere 
in the RGA at PGDP, including concentrations of chloride located further upgradient of the C-746-U 
Landfill and MW372 and MW373. 

 Dissolved solids concentrations average 262 mg/L at PGDP. Concentrations in C-746-S&T 
upgradient wells and concentrations in C-746-U upgradient wells (without MW372 and MW373) 
average 226-255 mg/L. The third quarter concentrations for MW372/MW373 average 590 mg/L. 
Table B.1 compares mean concentrations of constituents present in RGA wells at PGDP with  the 
following: thus, concentrations in MW372/MW373 are above what might be considered typical for 
PGDP RGA groundwater. These elevated concentrations are not the result of contributions from the 
C-746-U Landfill because MW372 and MW373 are located upgradient of the landfill. 

 Conductivity in the upgradient C-746-S&T Landfill and C-746-U Landfill samples (not including 
MW372/MW373) average 380–455 µmhos/cm; but, conductivity in MW372/MW373 averages 893 
µmhos/cm for the 3rd Quarter 2012. The third quarter concentrations for MW372/MW373 are above 
what might be considered typical for PGDP RGA groundwater. These elevated concentrations are not 
the result of contributions from the C-746-U Landfill because MW372 and MW373 are located 
upgradient of the landfill. 

 Magnesium concentrations average 11 mg/L at PGDP. Concentrations in C-746-S&T upgradient 
wells and concentrations in C-746-U upgradient wells (without MW372 and MW373) average 9.9-11 
mg/L. The third quarter concentrations for MW372/MW373 average 29 mg/L; thus, concentrations in 
MW372/MW373 are above what might be considered typical for PGDP RGA groundwater. These 
elevated concentrations are not the result of contributions from the C-746-U Landfill because MW372 
and MW373 are located upgradient of the landfill.  

 Sulfate concentrations average 33 mg/L in the RGA at PGDP. Concentrations upgradient to the 
C-746-S&T and C-746-U Landfills (not including MW372/MW373) average somewhat lower than 
that (12 mg/L); however, concentrations in MW372 and MW373 average 195 mg/L. This average is 
well above the slight concentration variations noted in other C-746-U Landfill wells that appear to be 
within the range of PGDP background. These elevated concentrations are not the result of 
contributions from the C-746-U Landfill because MW372 and MW373 are located upgradient of the 
landfill. 

The source(s) of the elevated levels of calcium, conductivity, dissolved solids, magnesium, and sulfate in 
MW372 and MW373 are uncertain; however, due to the location of these wells upgradient of the 
C-746-U Landfill, the C-746-U Landfill is not the source. Additional evaluation of these two wells may 
identify the sources of these constituents.  

B.6. COMPARISON TO CONSTITUENTS PRESENT IN LEACHATE 

Table B.2 provides a review of the concentrations of constituents that have been evaluated in connection 
with the C-746-U Landfill, compared to concentrations of constituents found in the C-746-U Landfill 
leachate. If the C-746-U Landfill had impacts on the RGA groundwater, one principal mechanism would 
be via migration of the landfill leachate through the liner and through the underlying UCRS.  
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Table B.2. Comparison of Leachate Concentrations to RGA Groundwater Concentrations 

Constituent (units) 
Mean Conc. 

C-746-U Landfill 
Leachate (mg/L)a 

Mean Conc. 
RGA Wells at 
PGDP (mg/L)a 

3rd Quarter 2012 
Mean Conc. of 
MW372 and 

MW373 (mg/L)a 

Comments 

Beta activity (pCi/L) 79 291 43 Kentucky MCL of 50 pCi/L. Although landfill leachate could be a source of some beta activity, it 
cannot fully account for an exceedance of the Kentucky MCL in RGA groundwater. The DAF 
estimated for the PGDP UCRS is approximately 58 (and would be orders of magnitude higher for 
migration through the landfill liner). Thus, beta activity would have to be orders of magnitude 
higher than it is to account for the RGA concentrations The wells with the beta activity 
exceedance (MW372 and MW373) are upgradient-to-the-C-746-U Landfill wells. Based on the 
DAF and leachate concentrations, there is no measurable C-746-U Landfill source of beta 
activity.  

Beta activity (since 
January 2010) (pCi/L) 

38 562 43 
Kentucky MCL of 50 pCi/L. Beta activity not elevated above the MCL in leachate over last 2+ 
years. As above, there is a DAF of 58+; thus, no measurable C-746-U source.  

Boron 0.43 0.69 1.6 Concentrations below RSL in RGA wells. Boron concentrations are lower in leachate than in 
RGA wells; however, concentrations are higher in upgradient wells MW372/MW373. Thus, no 
apparent C-746-U source, but some indication of higher concentrations in upgradient wells from 
other sources.  

Calcium 107 28 73 No RSL. Although calcium is elevated in leachate, the leachate concentrations would have to be 
orders of magnitude higher to account for the RGA concentrations given the DAF of 58+. There 
are non-C-746-U Landfill leachate sources contributing to upgradient MW372 and MW373 
concentrations. Note: the leachate sample may have suspended calcium (whole leachate sample). 
No apparent C-746-U source.  

Chloride 39 46 46 Concentrations below SMCL of 250 mg/L. Chloride concentrations lower in in leachate than in 
RGA wells. Thus, the leachate is not the source of the RGA groundwater chloride concentrations. 
No apparent C-746-U source.  

Cobalt 0.015 0.019 0.0010 Although cobalt concentrations exceed RSL, cobalt concentrations in leachate not elevated above 
concentrations typical of PGDP RGA groundwater. No apparent C-746-U source.  

Dissolved solids 622 262 590 Dissolved solids concentrations above SMCL in leachate but at levels that are comparable to 
concentrations in upgradient wells MW372 and MW373. The DAF estimated for PGDP is 58+; 
thus, the dissolved solids concentrations in leachate would have to be orders of magnitude higher 
than observed to account for the RGA concentrations found in downgradient wells. No apparent 
C-746-U source.  

Iron 2.8 0.65 0.3 Iron concentration mean below RSL in leachate. The DAF estimated for PGDP is 58+; thus, the 
dissolved solids concentrations in leachate would have to be orders of magnitude higher than 
observed to account for the RGA concentrations found in downgradient wells. Concentrations in 
C-746-U Landfill wells within range typical of PGDP. No apparent C-746-U source.  
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Table B.2. Comparison of Leachate Concentrations to RGA Groundwater Concentrations (Continued) 
 

Constituent (units) 
Mean Conc. 

C-746-U Landfill 
Leachate (mg/L)a 

Mean Conc. 
RGA Wells at 
PGDP (mg/L)a 

3rd Quarter 2012 
Mean Conc. of 
MW372 and 

MW373 (mg/L)a 

Comments 

Magnesium 28 11 29 No RSL. Magnesium concentrations in leachate comparable to levels in upgradient wells 
MW372/MW373. The DAF for native materials is approximately 58. No apparent C-746-U 
source.  

Manganese 1.2 0.85 0.035  

Sodium 63 41 65 No RSL. Sodium concentrations in leachate comparable to concentrations found in upgradient 
wells MW372/MW373. DAF for native materials of 58. No apparent C-746-U source.  

Sulfate 198 33 195 Mean concentrations below SMCL. Sulfate concentrations in leachate comparable to 
concentrations found in upgradient wells MW372/MW373. No apparent C-746-U source.  

Trichloroethene Nondetect N/A 0.0054 MCL of 0.005 mg/L. No detectable TCE in leachate. Upgradient MW372/MW373 average just 
above MCL of 0.005 mg/L. C-746-U is not a source of TCE to the RGA. 

a Except for beta activity 
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As shown in Table B.2, there is no “fingerprint” that can be associated with the C-746-U Landfill 
leachate. Leachate concentrations of many constituents typically are the same order of magnitude as the 
mean concentrations found in RGA wells in the vicinity of PGDP [as identified in the Groundwater 
Operable Unit Feasibility Study (2001) and updated in the Soils Operable Unit Remedial Investigation 
(2013)]. 

Mean calcium and sulfate concentrations in leachate are higher than the other constituents, but the 
concentrations in leachate may have contributions from suspended solids (because leachate samples are 
not collected using low-flow-equivalent techniques). Overall, none of the constituents present in leachate 
is found at a concentration that accounts for more than a fraction of the concentration of the RGA 
constituents because the dilution attenuation factor (DAF) estimated for native UCRS materials at PGDP 
is 58, and the DAF for a lined landfill (like the C-746-U Landfill) is expected to be orders of magnitude 
higher.  

Constituents present in the UCRS have the potential to migrate to the RGA. This migration will be 
attenuated based upon the nature of the materials through which the migration is occurring. For example, 
migration through a clay matrix will be slower than through a sandy matrix. Modeling performed at 
PGDP has estimated the UCRS attenuation factor at 58 (UCRS concentrations are attenuated by a factor 
of 58 as the constituent migrates to the RGA). A landfill liner would attenuate the leachate better than the 
native clay, silt, and sand materials present in the UCRS. Thus, for the constituents present in C-746-U 
Landfill leachate to account for the concentrations found in the RGA in the vicinity of the C-746-U 
Landfill, the leachate concentrations would have to be orders of magnitude higher than they are to migrate 
through both the landfill liner and UCRS. Thus, the C-746-U Landfill is not the source of the RGA 
groundwater constituents found in wells in the vicinity of the C-746-U Landfill.  

B.7 COMPARISON TO CONSTITUENTS IN C-746-S LEACHATE 

Table B.3 provides a review of the concentrations of constituents that have been evaluated in association 
with the C-746-U Landfill Groundwater Assessment and compares them to concentrations found in the 
S-Landfill leachate. As shown in that table, there is no “fingerprint” that can be associated with the 
S-Landfill leachate. The table compares S-Landfill leachate concentrations to U-Landfill leachate 
concentrations, mean concentrations of constituents in PGDP wells, and the mean concentrations in 
MW372/MW373 (wells located upgradient of the U-Landfill but downgradient of the S-Landfill) for the 
3rd Quarter 2012. With the exception of manganese, concentrations of constituents are typically within an 
order of magnitude as the mean concentrations found in the U-Landfill leachate and do not indicate a 
source to RGA wells at the C-746-U Landfill.  

As in the discussion for the C-746-U-Landfill presented above, constituent concentrations may be more 
elevated in leachate because the concentrations in leachate may have contributions from suspended solids 
(as leachate samples are not collected using low-flow-equivalent techniques). Overall, none of the 
constituents present in leachate is found at a concentration that accounts for more than a fraction of the 
concentration of the RGA constituents in that the DAF estimated for native materials underlying the 
S-Landfill is 58.  
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Table B.3 Comparison of S-Landfill Leachate Concentrations to RGA Groundwater Concentrations 

Constituent (units) 
Mean Conc. 

S-Landfill Leachate 
(mg/L)1 

Mean Conc. 
U-Landfill 

Leachate(mg/L)1 

Mean Conc. 
RGA Wells at 

PGDP 
(mg/L)1 

Mean Conc. of 
MW372 and 

MW373(mg/L)1 
Comments 

Beta Activity 
(pCi/L) 

24 79 29 43 S-Landfill leachate has beta activity at levels similar to RGA well 
activity. S-Landfill beta activity has not exceeded the MCL since 
2005. The S Landfill is not a source of gross beta to RGA 
groundwater at measurable levels.  

Boron5 Nondetect at 0.2-2.0 0.43 0.75 1.6 No detectable boron in S-Landfill leachate. The S Landfill is not a 
source of boron to the RGA, including MW372 or MW373. 

Calcium 167 98 28 73 Although calcium is elevated in leachate, there are nonleachate 
sources contributing to MW372 and MW373 concentrations 
because the DAF is 58, minimum. Leachate sample may have 
suspended calcium (whole leachate sample). 

Chloride 22 39 46 46 Chloride concentration not elevated in leachate. Chloride 
concentrations lower in S-Landfill leachate than typical RGA well 
concentrations. 

Cobalt 0.0082 0.015 0.019 0.0010 Cobalt concentration not elevated in leachate. Cobalt 
concentrations less in S-Landfill and below typical RGA 
groundwater levels. 

Dissolved Solids 683 622 262 585 Dissolved solids concentrations only slightly elevated in leachate. 
The DAF estimated for PGDP is approximately 58. Little 
evidence that S-Landfill is source of significant dissolved solids.  

Iron 8.3 2.8 28 0.3 Iron concentration not elevated in leachate. 
Magnesium 23 28 11 28 Magnesium concentration slightly elevated in leachate, but not at 

levels that contribute to RGA concentrations as DAF for native 
materials, is approximately 58.  

Manganese 1.1 1.2 0.091 0.035  

Sodium 27 63 41 65 S-Landfill leachate sodium concentrations below background 
levels in RGA wells.  

Sulfate 181 198 33 195 Sulfate concentrations lower in S-Landfill; sulfate slightly 
elevated in leachate, but not at levels that contribute significantly 
to RGA concentrations. 

Trichloroethene Nondetect  Nondetect N/A 0.0054 No detectable TCE in leachate. The S-Landfill is not a source of 
TCE to the RGA in the vicinity of the U-Landfill. 

1 Except for beta activity, however, additional discussion is provided because levels are approaching the SMCL. 



 

 

Although concentrations of manganese are much higher in the S-Landfill leachate, the concentrations of 
manganese are not elevated in wells, like MW372 and MW373, that are located downgradient of the 
S-Landfill. Thus, there is no indication that manganese (or any other S-Landfill leachate constituent) is 
migrating from the S-Landfill at concentrations that cause a measurable impact on the RGA groundwater 
in the vicinity of the C-746-U Landfill. 
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Paducah OREIS Report for  EMSPGW09-01

Analysis
Result
QualResults Units TPU V/V/A*Method

Reporting 
Limit

Foot
Note

from:  ABW2 Media:  WGon 1/23/2009

  

ABW2W12-08

Comments:

SmpMethod: GR

Counting 
Error

ANION
Bromide 2 mg/L SW846-9056  / X / 2U

Chloride 14 mg/L SW846-9056  / X / 2

Fluoride 0.16 mg/L 9214  / X / 0.1

Nitrate as Nitrogen 1 mg/L SW846-9056 T / X / R-T1*U

Sulfate 2 mg/L SW846-9056  / X / 2U

METAL
Aluminum 3.76 mg/L SW846-6010B I / X / 0.2

Antimony 0.005 mg/L SW846-6020  / X / 0.005UB

Arsenic 0.0691 mg/L SW846-6020 I / X / 0.01

Barium 0.25 mg/L SW846-6020  / X / 0.005

Beryllium 0.001 mg/L SW846-6020  / X / 0.001U

Boron 0.2 mg/L SW846-6010B  / X / 0.2U

Cadmium 0.001 mg/L SW846-6020  / X / 0.001U

Calcium 36.4 mg/L SW846-6010B  / X / 1

Chromium 0.1 mg/L SW846-6020  / X / 0.1UN

Cobalt 0.0129 mg/L SW846-6020  / X / 0.01

Copper 0.2 mg/L SW846-6020  / X / 0.2U

Iron 14.3 mg/L SW846-6010B I / X / 0.1

Lead 0.0147 mg/L SW846-6020  / X / 0.0013

Magnesium 7.77 mg/L SW846-6010B  / X / 0.025

Manganese 2.28 mg/L SW846-6020 I / X / 0.05

Mercury 0.0002 mg/L SW846-7470A  / X / 0.0002U

Molybdenum 0.00115 mg/L SW846-6020  / X / 0.001

Nickel 0.05 mg/L SW846-6020  / X / 0.05U

Potassium 19.4 mg/L SW846-6010B  / X / 0.2

Rhodium 0.005 mg/L SW846-6020  / X / 0.005UB

Selenium 0.005 mg/L SW846-6020  / X / 0.005UBX

Silver 0.001 mg/L SW846-6020  / X / 0.001UB

Sodium 14.2 mg/L SW846-6010B  / X / 1

Tantalum 0.005 mg/L SW846-6020  / X / 0.005U

Thallium 0.002 mg/L SW846-6020  / X / 0.002UX

Uranium 0.00608 mg/L SW846-6020  / X / 0.001

Vanadium 0.2 mg/L SW846-6020  / X / 0.2U

Zinc 0.2 mg/L SW846-6020  / X / 0.2U

METAL-D
Barium, Dissolved 0.0637 mg/L SW846-6020  / X / 0.005

Chromium, Dissolved 0.01 mg/L SW846-6020  / X / 0.01U

Uranium, Dissolved 0.001 mg/L SW846-6020  / X / 0.001U

PHYSC
Dissolved Solids 238 mg/L EPA-160.1  / X / 45

PPCB
PCB-1016 0.17 ug/L SW846-8082  / X / 0.17U

PCB-1221 0.18 ug/L SW846-8082  / X / 0.18U

PCB-1232 0.14 ug/L SW846-8082  / X / 0.14U

PCB-1242 0.1 ug/L SW846-8082  / X / 0.1U

PCB-1248 0.12 ug/L SW846-8082  / X / 0.12U

PCB-1254 0.07 ug/L SW846-8082  / X / 0.07U

PCB-1260 0.05 ug/L SW846-8082  / X / 0.05U

PCB-1268 0.09 ug/L SW846-8082  / X / 0.09U

Page 1 of  4*Verification/Validation/Assessment 2/24/2009
C-3



Paducah OREIS Report for  EMSPGW09-01
Polychlorinated biphenyl 0.18 ug/L SW846-8082  / X / 0.18UX

RADS
Alpha activity -5.83 pCi/L SW846-9310  / X / 33.3U3.89 4.05

Beta activity 51.8 pCi/L SW846-9310  / X / 63U7.79 9.88

Iodine-131 -2.93 pCi/L RL-7124  / X / 6.43U5.85 5.85

Radium-226 0.325 pCi/L RL-7129  / X / 0.68U0.404 0.449

Strontium-90 1.13 pCi/L RL-7140  / X / 1.27U0.154 0.191

Technetium-99 1.83 pCi/L RL-7100  / X / 15.2U10.1 10.1

Thorium-230 0.0906 pCi/L RL-7128  / X / 1.81U0.154 0.766

Tritium 220 pCi/L RL-7155  / X / 264UB736 736

SVOA
1,2-Dichlorobenzene 5 ug/L SW846-8260B  / X / 5U

1,4-Dichlorobenzene 5 ug/L SW846-8260B  / X / 5U

VOA
1,1,1,2-Tetrachloroethane 5 ug/L SW846-8260B  / X / 5U

1,1,1-Trichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1,2,2-Tetrachloroethane 5 ug/L SW846-8260B  / X / 5U

1,1,2-Trichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1-Dichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

1,2,3-Trichloropropane 5 ug/L SW846-8260B  / X / 5U

1,2-Dibromoethane 5 ug/L SW846-8260B  / X / 5U

1,2-Dichloroethane 1 ug/L SW846-8260B  / X / 1U

1,2-Dichloropropane 5 ug/L SW846-8260B  / X / 5U

2-Butanone 10 ug/L SW846-8260B  / X / 10U

2-Hexanone 10 ug/L SW846-8260B  / X / 10U

4-Methyl-2-pentanone 10 ug/L SW846-8260B  / X / 10U

Acetone 10 ug/L SW846-8260B  / X / 10U

Acrolein 25 ug/L SW846-8260B  / X / 25UJ

Acrylonitrile 10 ug/L SW846-8260B  / X / 10U

Benzene 5 ug/L SW846-8260B  / X / 5U

Bromochloromethane 5 ug/L SW846-8260B  / X / 5U

Bromodichloromethane 5 ug/L SW846-8260B  / X / 5U

Bromoform 5 ug/L SW846-8260B  / X / 5U

Bromomethane 5 ug/L SW846-8260B  / X / 5U

Carbon disulfide 5 ug/L SW846-8260B  / X / 5U

Carbon tetrachloride 1 ug/L SW846-8260B  / X / 1U

Chlorobenzene 5 ug/L SW846-8260B  / X / 5U

Chloroethane 5 ug/L SW846-8260B  / X / 5U

Chloroform 5 ug/L SW846-8260B  / X / 5U

Chloromethane 5 ug/L SW846-8260B  / X / 5U

cis-1,2-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

cis-1,3-Dichloropropene 5 ug/L SW846-8260B  / X / 5U

Dibromochloromethane 5 ug/L SW846-8260B  / X / 5U

Dibromomethane 5 ug/L SW846-8260B  / X / 5U

Ethylbenzene 5 ug/L SW846-8260B  / X / 5U

Iodomethane 5 ug/L SW846-8260B  / X / 5UJ

Methylene chloride 5 ug/L SW846-8260B  / X / 5U

Styrene 5 ug/L SW846-8260B  / X / 5U

Tetrachloroethene 1 ug/L SW846-8260B  / X / 1U

Toluene 9.6 ug/L SW846-8260B  / X / 5

Total Xylene 15 ug/L SW846-8260B  / X / 15U

trans-1,2-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

trans-1,3-Dichloropropene 5 ug/L SW846-8260B  / X / 5U

Trans-1,4-Dichloro-2-butene 5 ug/L SW846-8260B  / X / 5U

Trichloroethene 1 ug/L SW846-8260B  / X / 1U
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Paducah OREIS Report for  EMSPGW09-01
Trichlorofluoromethane 5 ug/L SW846-8260B  / X / 5U

Vinyl acetate 10 ug/L SW846-8260B  / X / 10U

Vinyl chloride 2 ug/L SW846-8260B  / X / 2U

WETCHEM
Chemical Oxygen Demand 
(COD)

73 mg/L EPA-410.4  / X / 25

Cyanide 0.05 mg/L SW846-9010C  / X / 0.05JU

Suspended Solids 77 mg/L EPA-160.2  / X / 20

Total Organic Carbon (TOC) 24.7 mg/L SW846-9060  / X / 1D

Total Organic Halides (TOX) 21.3 ug/L SW846-9020B  / X / 10

Analysis
Result
QualResults Units TPU V/V/A*Method

Reporting 
Limit

Foot
Note

from:  ABW2 Media:  WGon 2/12/2009

  

ABW2W12-08R

Comments:

SmpMethod: GR

Counting 
Error

ANION
Nitrate as Nitrogen 5.6 mg/L SW846-9056  / X / 1
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Paducah OREIS Report for  EMSPGW09-01

Analysis
Result
QualResults Units TPU V/V/A*Method

Reporting 
Limit

Foot
Note

from:  QC Media:  WQon 1/23/2009TBABW212-08

Comments:

SmpMethod:

Counting 
Error

SVOA
1,2-Dichlorobenzene 5 ug/L SW846-8260B  / X / 5U

1,4-Dichlorobenzene 5 ug/L SW846-8260B  / X / 5U

VOA
1,1,1,2-Tetrachloroethane 5 ug/L SW846-8260B  / X / 5U

1,1,1-Trichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1,2,2-Tetrachloroethane 5 ug/L SW846-8260B  / X / 5U

1,1,2-Trichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1-Dichloroethane 1 ug/L SW846-8260B  / X / 1U

1,1-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

1,2,3-Trichloropropane 5 ug/L SW846-8260B  / X / 5U

1,2-Dibromoethane 5 ug/L SW846-8260B  / X / 5U

1,2-Dichloroethane 1 ug/L SW846-8260B  / X / 1U

1,2-Dichloropropane 5 ug/L SW846-8260B  / X / 5U

2-Butanone 10 ug/L SW846-8260B  / X / 10U

2-Hexanone 10 ug/L SW846-8260B  / X / 10U

4-Methyl-2-pentanone 10 ug/L SW846-8260B  / X / 10U

Acetone 10 ug/L SW846-8260B  / X / 10U

Acrolein 25 ug/L SW846-8260B  / X / 25UJ

Acrylonitrile 10 ug/L SW846-8260B  / X / 10U

Benzene 5 ug/L SW846-8260B  / X / 5U

Bromochloromethane 5 ug/L SW846-8260B  / X / 5U

Bromodichloromethane 5 ug/L SW846-8260B  / X / 5U

Bromoform 5 ug/L SW846-8260B  / X / 5U

Bromomethane 5 ug/L SW846-8260B  / X / 5U

Carbon disulfide 5 ug/L SW846-8260B  / X / 5U

Carbon tetrachloride 1 ug/L SW846-8260B  / X / 1U

Chlorobenzene 5 ug/L SW846-8260B  / X / 5U

Chloroethane 5 ug/L SW846-8260B  / X / 5U

Chloroform 5 ug/L SW846-8260B  / X / 5U

Chloromethane 5 ug/L SW846-8260B  / X / 5U

cis-1,2-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

cis-1,3-Dichloropropene 5 ug/L SW846-8260B  / X / 5U

Dibromochloromethane 5 ug/L SW846-8260B  / X / 5U

Dibromomethane 5 ug/L SW846-8260B  / X / 5U

Ethylbenzene 5 ug/L SW846-8260B  / X / 5U

Iodomethane 5 ug/L SW846-8260B  / X / 5UJ

Methylene chloride 5 ug/L SW846-8260B  / X / 5U

Styrene 5 ug/L SW846-8260B  / X / 5U

Tetrachloroethene 1 ug/L SW846-8260B  / X / 1U

Toluene 5 ug/L SW846-8260B  / X / 5U

Total Xylene 15 ug/L SW846-8260B  / X / 15U

trans-1,2-Dichloroethene 1 ug/L SW846-8260B  / X / 1U

trans-1,3-Dichloropropene 5 ug/L SW846-8260B  / X / 5U

Trans-1,4-Dichloro-2-butene 5 ug/L SW846-8260B  / X / 5U

Trichloroethene 1 ug/L SW846-8260B  / X / 1U

Trichlorofluoromethane 5 ug/L SW846-8260B  / X / 5U

Vinyl acetate 10 ug/L SW846-8260B  / X / 10U

Vinyl chloride 2 ug/L SW846-8260B  / X / 2U
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Laboratory Footnotes and Qualifiers 
Footnote 
A. Insufficient uranium present in the sample to determine an assay. 
B. Maximum assay was used to calculate the MDA for total uranium activities. 
C. Normal assay was used to calculate the MDA for total uranium activities. 
D. The relative bias for the LCS is greater than 25%. 
E. Gross activities are a calculated value.  Gamma activity is converted to the corresponding gross alpha/beta measurement. 
F. Insufficient sample available/provided for gross beta analysis. 
G. TIMS assay used to calculate total uranium activity. 
H. No nuclide meet criteria for gross gamma. 
I. The MDA of all principle nuclide not identified and nuclide identified were summed to provide max, reportable activity 
J. No analysis result available.  Sample signal too weak. 
K. No analysis result available.  Total U below reporting limit. 
L. No minor isotope determination available.  Signal strength insufficient. 
M. Result is biased high and MDA is biased low due to interfering lines and/or increases in BKG due to sample activity. 
N. Measured U-235 act/mass was below MDA therefore all other cal. U isotopes & U-total will be rpt as below their resp. MDAs. 
O. Gross Gamma has no output error. 
P. The max plant assay was assumed since the calculated assay was not within the range of the plant cascade assays. 
Q. Mass of U-235 is  or = MDM, thus mass of total U/U isotopes won’t be reported.  Total U/U isotopes will be  their MDAs 

Asbestos – Not Detected 
R. Cs-134 activity will be understated due to the short half-life and will exclude any previous site induced Cs-134. 
S. Gross gamma is a Cs-137 equivalence.  Activity assumes branch yield and det eff of Cs-137 for all line in spectrum. 
T. Analyte is a common volatile laboratory contaminant 
T1.   Sample analysis is below LCR for concent.,however above report. limit for assay. 
T1Z1.  Samp analysis below LCR concent,above report.limit assay/.05wt% = or >2 sigma? 
V.     Method 5030A (Purge & Trap) 
W.    Analyte is present at the LCR. 
X.     See comments for explanation 
Y.     U/U-234 act are estimated.  Assay used was determined by gamma.  U/U-234 results can’t be used for any NCS/NMC&A purposes. - Uranium 
Z. Std Dev is calculated based on controls (SRM) prepared and analyzed with each sample batch.  SRM is 0.711 wt% U-235. 
Z1.  This 0.05 wt% value equal to or > 2 sigma for controls associated w/data. 
 
Inorganic Qualifiers 
*      Duplicate analysis not within control limits. 
+      Method of standard additions (MSA) correlation coefficient less than 0.995. 
A Indicates that a TIC is suspected aldol-condensation product. 
B Applies when the analyte is found in the associated blank 
D     All compounds identified in the analysis at the secondary dilution factor. 
E Result estimated due to interferences. 
J      Indicates an estimated value     
M    Duplicate injection precision not met. 
N     Sample spike recovery not within control limits. 
Q     No analytical result available or not required because total analyses PQL. 
R     QC indicates that data are not usable.  Resampling and re-analysis are necessary for verification. 
S     Result determined by method of standard additions (MSA). 
U    Analyte analyzed for but not detected at or below the lowest concentration reported. 
W    Post-digestion spike recovery out of control limits. 
X    Other specific flags and footnotes may be required to properly define the results. 
 
Organic Qualifiers 
A Tentatively identified compound (TIC) is suspected aldol-condensation product. 
B Compound found in blank as well as sample. 
C Compound presence confirmed by GC/MS (GC/MS flag). 
D Compounds identified in an analysis at a secondary dilution filter. 
E Result exceeds calibration range (GC/MS flag). 
J       Indicates an estimated value. 
N      Presumption evidence of a compound GC/MS flag). 
P      Difference between results from two GC columns unacceptable. 
U      Compound analyzed for but not detected at or below the lowest concentration reported. 
X      Other specific flags and footnotes may be required to properly define the results. 
Y      MS, MSD recovery and/or RPD failed acceptance criteria. 
Z      (Reserved by CLP for a laboratory-defined organic date qualifier.) 
 
Rad Qualifiers 
A      Analyzed but not detected at the analyte quantitation limit. 
B      Method blank not statistically different from sample at 95% level of confidence. 
D      Sample is statistically different from duplicate at 95% level of confidence. 
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J       Indicates an estimated value. 
L      Expected and measured value for LCS is statistically different at 95% level of confidence. 
M      Expected and measured value for MS is statistically different at 95% level of confidence. 
R      QC indicates that data are not usable.  Resampling and reanalysis are necessary for verification. 
T      Tracer recovery is  or equal to 30% or  or equal to 105%. 
U      Value reported is  the MDA and/or  2 sigma TPE. 
X      Other specific flags and footnotes may be required to properly define the results. 
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PEMS/OREIS CODES 
Media Codes      
AG  Soil Gas      
AQ Air Quality Control Matrix 
DC Drill Cuttings    
FR Filter Residue     
FT Filter      
GR Grout      
LD Drilling Fluid     
LF Floating/Free Product on Groundwater Table  
LO Oil, All Types (Transformer, Waste, Motor, Mineral) 
LT Liquid from tank   
MD Meteorological     
MS Metal Shavings     
NA Not Available     
NW Non-Water Liquid     
QA Aquatic Animal     
QB Aquatic Bird     
QC Aquatic (Some combination of at least 2) of bird, 

plant, animal; Excludes benthic organism 
QN Benthic Organism     
QP Aquatic Plant     
SC Cement      
DIL Laboratory dilution     
SE Sediment (associated with surface water)  
SF Filter Sandpack   
SL Sludge      
SO Soil      
SP Floor Sweepings    
SQ Soil/Solid Quality Control Matrix   
SS Scrapings     
SW Swab or Wipe     
SZ Solid Waste     
TB Terrestrial Bird 
TC Terrestrial (Some combination at least 2) of bird, 

plant, or animal. 
TW Treated Water     
WC Wall corings     
WG Groundwater     
WL Water that has leached through waste   
WQ Water Quality Control Matrix    
WS Surface Water     
WW Waste Water     
WZ Special Water Control Matrix   
    
Smp Method Codes     
? Other, defined in COMMENTS column 
CSF Continuous Sample Flow 
ES Estimate 
FPC Flow Proportional Composite 
GR Grab    
NA Not Applicable     
SC Spatial Composite 
SPLT Split 
TC Temporal Composite 
 
Sample Type Codes     
? Other, defined in COMMENTS column  
DI Deionized Water used for preparing blanks, etc. 
FB Field Blank 
FR Field Replicate (Code used for Field Duplicate) 
FTB Filter Blank 
PRBL Preservative blank 
RB Refrigerator blank 
REG Regular 
REG2 Regular sample, secondary analysis 
REP Replicate 
REP1 Replicate 1 
RI QC Equipment Rinsate/Decon 

 
TB Trip Blank 
TLC Toxicity Laboratory Control Sample 
 
Verification Codes      
? Other, defined in COMMENTS column   
B Result exceeds background criteria   
I Result exceeds established criteria   
S Result exceeds statistical controls based on historical 

data   
T Holding time exceeded for this analysis   
X Result exceeds permit limits    
     
Validation Codes      
= Validated result, which is detected and unqualified 
? Other, defined in COMMENTS column               
D Analyte, compound or nuclide detected above the 
 reported detection limit, and the reported detection
 limit is approximated due to quality deficiency.  
J The analyte was positively identified; the associated 

numerical value is the approximate concentration of 
the analyte in the sample.  

N The analysis indicates the presence of an analyte for 
 which there is presumptive evidence to make a 
 “tentative identification.”    
R Result rejected by validator.    
U The analyte was analyzed for, but was not detected 
 above the reported sample quantitation limit.  
X Not validated; Refer to the RSLTQUAL field for  
 more information 
  
Assessment Codes      
BH-ER  Result may be biased high; chemical 

detected in associated equipment rinseate 
BH-CONT Result may be biased high due to 

contamination of the sample from the field 
or laboratory 

BH-FB Result may be biased high; chemical 
detected in associated field blank 

BH-FB BH-RI Result may be biased high; chemical 
detected in associated field blank and Result 
may be biased high, chemical detected in 
associated equipment rinsate. 

BH-FB BH-TB Result may be biased high; chemical 
detected in associated field blank and result 
may be biased high; chemical detected in 
associated trip blank. 

BH-FB,& Result may be biased high; chemical 
detected in associate field blank.  See 
comments for additional assessment 
qualifiers 

BH-LAB Result may be biased high; compound is a 
known or probable lab contaminant.  

BH-LABPR   Result biased high due to laboratory process 
BH-PURGE  Result may be biased high; sample may be 

diluted with drilling fluid due to insufficient 
purging prior to sampling 

BH-QC Result may be biased high based upon lab 
QC (i.e. surrogate, MS/MSD, etc.) 

BH-RB Result may be biased high; chemical 
detected in associated refrigerator blank 

BH-RI Result may be biased high, chemical 
detected in associated equipment rinsate. 

BH-SOLID Result biased high due to sampling 
containing a large amount of solids 

BH-SS Results may be biased high; sample may 
contain particles of the acetate sampling 
sleeve 
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PEMS/OREIS CODES 
Assessment Codes  (cont.)    
 
BH-TB Result may be biased high, chemical 

detected in associated trip blank 
BH-TEMP Result biased high due to a temperature 

exceedance. 
BL-AIR Biased low due to air rotary drilling method. 
BL-AIR,& Biased low due to air rotary drilling method. 

See comments for additional assessment 
qualifiers. 

BL-HS Biased low due to headspace in sample 
container 

BL-HS, BL-TEMP Biased low due to headspace in sample 
container & result biased low due to a 
temperature exceedance. 

BL-LAB Result may be biased low; compound is a 
known or probable lab contaminant 

BL-LABPR Result may be biased low due to laboratory 
process 

BL-PRES Result may be biased low due to improper 
preservative added. 

BL-PURGE Result may be biased low; sample may be 
diluted with drilling fluid due to the 
insufficient purging prior to sampling 

BL-PURGE,& Result may be biased low; sample may be 
diluted with drilling fluid due to insufficient 
purging prior to sampling. See comments for 
additional assessment qualifiers 

BL-QC Result may be biased low based upon lab 
QC (i.e. surrogate, MS/MSD, etc.) 

BL-T Result may be biased low; sample holding 
time exceeded 

BL-T,J Result may be biased low; sample holding 
time exceeded, estimated 

BL-TEMP Result may be biased low due to 
temperature exceedance. 

BL-TEMP, J Result biased low due to a temperature 
exceedance, estimated. 

BL-TEMP, U Result biased low due to a temperature 
exceedance, not detected. 

CCCSEXP Continuous Calibration Check Standard 
Expired 

DIL Result is obtained from dilution 
DIS-EDDF1 Discrepancies between the EDD and the 

Form 1.  Form 1s are generated by 
instrument software that automatically 
reports all detected compounds.  It is the 
lab’s policy to not report quantities below 
LCRs within their EDD format.  Both sets of 
data are correct.  However, the EDD format 
data, which feeds OREIS, will be used for 
reporting. 

DR Discrepancy between summary data report 
and raw data. 

FDUP-OUT Field duplicate exceeds the RPD criterion 
ICSEXP Initial Calibration Standard Expired 
IN-LAB Result should be considered information 

only.  Compound is a known or probable lab 
contaminant. 

IN-LAB,& Result should be considered information 
only.  Compound is a known or probable lab 
contaminant.  See comments for additional 
assessment qualifiers 

IN-LABQC Result should be considered information 
only.  Quality control requirements of the 
laboratory method were not met. 

IN-METH Result should be considered information 
only.  Lab utilized a modified method. 

J  Result estimated 
KYRHTAB-50 Kentucky Radiation Health and Toxic 

Agents Branch (KYRHTAB) has performed 
an independent data evaluation (not to be 
confused with data verification and 
validation) and the rad error accounts for 
greater than 50% of the results. 

KYRHTAB-ER Kentucky Radiation Health and Toxic 
Agents Branch (KYRHTAB) has performed  
an independent data evaluation (not to be 
confused with data verification and 
validation) and the data presents error 
problems (ie., no counting uncertainty or 
zero counting uncertainty). 

KYRHTAB-LT Kentucky Radiation Health and Toxic 
Agents Branch (KYRHTAB) has performed  

 
an independent data evaluation (not to be 
confused with data verification and 
validation) and the results are less than (LT) 
the maximum detectable activity (MDA) or 
detection limit and should not be plotted. 

KYRHTAB-NE Kentucky Radiation Health and Toxic 
Agents Branch (KYRHTAB) has performed 
an independent data evaluation (not to be 
confused with data verification and 
validation) and the ad error exhibits a 
negative value, which is a statistical outlier. 

KYRHTAB-OK Kentucky Radiation Health and Toxic 
Agents Branch (KYRHTAB) has performed 
an independent data evaluation (not to be 
confused with data verification and 
validation) and the data is acceptable for 
use. 

LAB-PREP Prep method used by the lab valid but not 
proceduralized. 

LCSEXP LCS Expired 
LCSNA Laboratory control sample not analyzed. 
LCSNI LCS Not Independent 
MDA-METHOD The recalculated MDA is considered a 

method-wide MDA. Batch specific MDAs 
were not calculated. 

MDA-RECALC The original MDA of 21.4 pCi/L was 
calculated incorrectly and was recalculated 
during the Field Laboratory evaluation.The 
recalculated MDA is 24.7 pCi/L. 

MSMSDEXP Matrix Spike/Matrix Spike Duplicate 
Standard Expired 

N/A  Not Applicable 
NOVAL Validation requested but qualifier not 

provided due to missing Form I 
NOVAL-FLAB Validation targeted for this project but not 

required for field laboratory data. 
NR  Assessment question not resolved. 
PENP  PE Sample Not Performed 
QUAL This data should be considered qualitative 

due to the sampling process, the variability 
in the medium sampled or issues with the 
analytical process. 

R  Result unusable   
R-C  Result questionable, credibility at issue. 
R-C, ?  Result questionable, credibility at issue, 

other defined in COMMENTS column 
R-C, & Result questionable, credibility at issue.  See 

comments for additional assessment 
qualifiers 
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PEMS/OREIS CODES 
Assessment Codes  (cont.)     
 
R-DUPVAR Result questionable, measured variability of 

the field duplicate is outside PARCC 
parameter expectations, therefore population 
estimates of variability may be off by 
several orders of magnitude. 

R-H Result unusable due to historical trending 
(i.e., other) 

R-HSS Rejected due to high suspended solids 
content. 

R-MTRX  Result rejected due to matrix interference. 
R-NORAD Result unusable; Uranium-235 portion of 

calculation is below reliable detection limits. 
R-NORAD,& Result unusable; Uranium-235 portion of 

calculation is below reliable detection limits.  
See comments for additional assessment 
qualifiers 

R-NTRS Result rejected; not a true representative 
sample 

R-NTRSFW Result rejected; not a true representative 
sample of formation water. 

R-PRES Result rejected due to improper preservative 
added. 

R-RERUN Result unusable; results for re-analysis 
should be used 

R-T  Result rejected due to missing holding time 
U  Not detected 
U,J  Not detected and result estimated 
U-RAD Result considered a non-detect; instrument 

measurement error is equal to or greater than 
the reported result 

U-RAD,& Result considered a non-detect; instrument 
measurement error is equal to or greater than 
the reported result, see comments for 
additional assessment qualifiers 

?  Other, defined in COMMENTS column 
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PCB IN SOILS FIELD INVESTIGATION 

INTRODUCTION 

The Groundwater Assessment Plan for the C-746-U Landfill at the Paducah Gaseous Diffusion Plant, 

Paducah, Kentucky (PRS/PROJ/006/R2) identified polychlorinated biphenyls (PCBs) as a potential 

contaminant related to the C-746-U Landfill. Planned assessment actions related to the PCBs included a 

field investigation to sample and analyze shallow soils for PCB contamination to evaluate if PCB soil 

contamination areas exist at the northern portion of the landfill permit area. This field investigation 

focused on the vicinity of monitoring well cluster MW363, MW364, and MW365. PCBs historically have 

been detected in water samples from Upper Continental Recharge System (UCRS) well MW365, 

screened over the depth interval 32–42 ft below ground surface (bgs), and in the Regional Gravel Aquifer 

(RGA) wells, MW363, screened over the depth interval 55–65 ft bgs, and MW364, screened over the 

depth interval 73–83 ft bgs. 

 

SAMPLING AND ANALYSIS PLAN SUMMARY 

Data quality objectives (DQOs) for the PCB field investigation, incorporated as Appendix C of the 

Groundwater Assessment Plan, were used to develop the  sampling and analysis approach. The intent of 

the investigation was to collect  a limited number of soil samples in the vicinity of well MW365 and, if 

PCB contamination of soils was present, to “step out” within the investigation area until “clean” [less than 

1 part per million (ppm) PCBs] soils were encountered. Per the DQOs, sampling was to begin on north-

south and east-west axes passing through MW365. The initial sample borings were to be located 30 ft 

from MW365, with samples collected from the depth intervals 2–4 ft, 4–6 ft, 6–8 ft,10–12 ft, 14–16 ft, 

and 18–20 ft. Samples were to be analyzed using the Hach PCB in Soil Pocket Colorimeter II Test Kit, 

using a 5 ppm detection limit. Follow-on confirmatory sampling, to be initiated once the area of PCBs 

greater than (or equal to) 5 ppm was established, would identify the PCB congeners present in the source 

zone and refine the defined extent of PCB contamination, to a level of 1 ppm or less, using fixed-base 

laboratory analysis. 

 

FIELD INVESTIGATION 

Following a Paducah Remediation Services, LLC, quality assessment briefing on July 24, 2008, the field 

collection of samples occurred from July 30–August 5, 2008. (Table D.1 summarizes key dates of the 

field investigation.) Samplers used a van-mounted Model 5400 Geoprobe, with a dual-tube sampling 

system, to collect soil samples from the six specified depth intervals (2–4 ft, 4–6 ft, 6–8 ft, 10–12 ft,  

14–16 ft, and 18–20 ft) in the first four locations (30 ft from MW365 in north, south, east, and west 

directions), in accordance with procedures Direct Push Technology Sampling (PRS-ENR-0020) (currently 

PAD-ENR-0020); Collection of Soil Samples (PRS-ENM-2300) (currently PAD-ENM-2300); and 

Decontamination of Sampling Equipment and Devices (PRS-ENM-2702) (currently PAD-ENM-2702). 

The dual tube sampling system recovered the cores from each sampling interval in 1.125-inch diameter 

plastic liners. In the field, the samplers trimmed the 4-ft long liners to the length of the recovered core 

(frequently greater than each 2-ft sample interval) and capped each end with plastic caps prior to field 

preservation with ice. Procedure PRS-ENM-2708 (currently PAD-ENM-2708), Chain-of-Custody Forms, 

Field Sample Logs, Sample Labels, and Custody Seals, governed the documentation of sample custody. 

The samples were placed in a secured refrigerator at the end of each day until the sample liners could be  
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Table D.1. Summary of Dates of Field Investigation and Sample Analyses 
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W-30 2-4 UGAPCB08-01 07/30/08 07/31/08 07/31/08 07/31/08 
4-6 UGAPCB08-02 07/30/08 07/31/08 07/31/08 07/31/08 
6-8 UGAPCB08-03 07/30/08 07/31/08 07/31/08 07/31/08 
10-12 UGAPCB08-04 07/30/08 07/31/08 07/31/08 07/31/08 
14-16 UGAPCB08-05 07/30/08 07/31/08 07/31/08 07/31/08 
18-20 UGAPCB08-06 07/30/08 07/31/08 07/31/08 07/31/08 

N-30 2-4 UGAPCB08-07 08/04/08 08/05/08 08/06/08 08/06/08 
4-6 UGAPCB08-08 08/04/08 08/05/08 08/06/08 08/06/08 
4-6 DUGAPCB08-01 08/04/08 08/05/08 NA* 08/06/08 

6-8 UGAPCB08-09 08/04/08 08/05/08 08/06/08 08/06/08 
10-12 UGAPCB08-10 08/04/08 08/05/08 08/06/08 08/06/08 
14-16 UGAPCB08-11 08/04/08 08/05/08 08/06/08 08/06/08 
18-20 UGAPCB08-12 08/04/08 08/05/08 08/06/08 08/06/08 

S-30 2-4 UGAPCB08-13 08/04/08 08/05/08 08/06/08 08/06/08 
4-6 UGAPCB08-14 08/04/08 08/05/08 08/06/08 08/06/08 
6-8 UGAPCB08-15 08/04/08 08/05/08 08/06/08 08/06/08 
10-12 UGAPCB08-16 08/04/08 08/05/08 08/06/08 08/06/08 
14-16 UGAPCB08-17 08/04/08 08/05/08 08/06/08 08/06/08 
18-20 UGAPCB08-18 08/04/08 08/05/08 08/06/08 08/06/08 

E-30 2-4 UGAPCB08-19 08/05/08 08/05/08 08/06/08 08/06/08 
2-4 DUGAPCB08-02 08/05/08 08/05/08 NA 08/06/08 
4-6 UGAPCB08-20 08/05/08 08/05/08 08/06/08 08/06/08 
6-8 UGAPCB08-21 08/05/08 08/05/08 08/06/08 08/06/08 
10-12 UGAPCB08-22 08/05/08 08/05/08 08/06/08 08/06/08 
14-16 UGAPCB08-23 08/05/08 08/05/08 08/06/08 08/06/08 
18-20 UGAPCB08-24 08/05/08 08/05/08 08/06/08 08/06/08 

*NA = not analyzed, duplicate for fixed-base lab analysis only 

opened, the sample cores described (see Tables D.2 through D.5), and samples prepared for analysis at an 

on-site sample preparation facility. 

The investigation used a field laboratory trailer located at the C-755 sample preparation facility to 

perform the test kit analyses. Table D.6 documents the test kit analyses. For each soil sample of the initial 

four soil borings, a sample also was collected for analysis by the PGDP Analytical Services using Method 

8082. Table D.7 summarizes the fixed-base laboratory analyses. Both field analysis and fixed-base 

laboratory analysis document that PCBs are not present in the soil samples at detectable levels. 
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Table D.2. Sample Lithologic Descriptions for West Boring 
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LITHOLOGIC DESCRIPTION 

W-30 

2-4 07/30/08 
SILT, 10YR4/6 (dark yellowish brown), soft, plastic, and moist, grading 

downward to CLAY, 10YR6/6 (brownish yellow), soft, plastic, and moist 

4-6 07/30/08 SILT, 10YR6/6 (brownish yellow), soft, plastic, and moist 

6-8 07/30/08 SILT as above 

10-12 07/30/08 
SILT, 7.5YR6/6 (reddish yellow), moderately soft, low plasticity, and 

moist 

14-16 07/30/08 
SILT, 10YR7/1 (light gray) mottled with 10YR7/6 (yellow), moderately 

soft, low plasticity, and moist 

18-20 07/30/08 SILT as above but with lesser mottling 

 
Table D.3. Sample Lithologic Descriptions for North Boring 
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LITHOLOGIC DESCRIPTION 

N-30 

2-4 08/04/08 
SILT, 10YR7/1 (light gray) mottled with 10YR7/6 (yellow), soft, 

plastic, and wet 

4-6 08/04/08 
SILT, 10YR7/1 (light gray) mottled with 10YR6/6 (brownish 

yellow), moderately soft, medium plasticity, and moist. Trace 

10YR2/1 (black) flecks (manganese?) 

6-8 08/04/08 
SILT, 10YR5/6 (yellowish brown) with little mottling by 10YR7/1 

(light gray), moderately soft, low to medium plasticity, and moist 

10-12 08/04/08 
SILT, 10YR5/6 (yellowish brown), moderately soft, low to 

medium plasticity, and moist 

14-16 08/04/08 
SILT, 10YR7/1 (light gray) with some 10YR6/8 (brownish 

yellow) mottling, moderately soft, medium plasticity, and moist 

18-20 08/04/08 SILT as above 
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Table D.4. Sample Lithologic Descriptions for South Boring 
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LITHOLOGIC DESCRIPTION 

S-30 

2-4 08/04/08 

SILT, 10YR6/3 (pale brown), soft, medium plasticity, and moist, 

grading downward to SILT, 10YR6/6 (brownish yellow) mottled 

with 10YR7/1 (light gray), moderately soft, medium plasticity, 

and moist 

4-6 08/04/08 
SILT, 10YR6/6 (brownish yellow), moderately soft, low plasticity, 

and slightly moist (grading downward to moist) 

6-8 08/04/08 
SILT, 10YR6/6 (brownish yellow), moderately soft, low plasticity, 

and moist 

10-12 08/04/08 
SILT, 7.5YR5/6 (strong brown), moderately soft, low plasticity, 

and moist 

14-16 08/04/08 
SILT, 10YR7/1 (light gray) mottled with 10YR6/6 (brownish 

yellow), moderately soft to hard, low plasticity, and moist 

18-20 08/04/08 

18.0-19.6’: SILT as above. 19.6-19.9’: SILT with some sand, 

7.5YR5/6 (strong brown), hard, low plasticity, and moist. Trace 

pebbles. 19.9-20.0’: SILT, 10YR7/1 (light gray), soft, medium 

plasticity, and moist 

 

Table D.5. Sample Lithologic Descriptions for East Boring 
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LITHOLOGIC DESCRIPTION 

E-30 

2-4 08/05/08 
SILT, 10YR7/1 (light gray) mottled with 10YR6/6 (brownish 

yellow), moderately soft to hard, low plasticity, and moist 

4-6 08/05/08 SILT as above but moderately soft 

6-8 08/05/08 

SILT, 10YR6/6 (brownish yellow) with some mottling by 

10YR7/1 (light gray), moderately hard, low plasticity, and moist. 

Trace pebble, rounded 10YR2/1 (black), approximately 4 mm 

diameter 

10-12 08/05/08 
SILT, 10YR7/1 (light gray) mottled with 10YR6/6 (brownish 

yellow), moderately soft, low plasticity, and moist 

14-16 08/05/08 SILT as above 

18-20 08/05/08 SILT as above 
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Table D.6. Results of the PCB Test Kit Analyses 

D
A

T
E

 

 B
O

R
IN

G
/ 

C
A

L
IB

R
A

T
O

R
 

 S
A

M
P

L
E

 

IN
T

E
R

V
A

L
 

(f
t 

b
g

s)
 

RESULTS (ABSORBANCE) 

PCBs (ppm) 

(as PCB-1248) 
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7/31/2008 DI Water* -- 0.000 0.008 0.009 -- NA NA NA 

7/31/2008 1 ppm PCBs* -- 1.773 2.018 1.946 -- 1.0 1.0 1.0 

7/31/2008 5 ppm PCBs* -- 1.395 1.370 1.371 -- 5.0 5.0 5.0 

7/31/2008 W-30 2-4 ft 1.772 1.670 1.643 -- 1.0 3.1 3.1 

7/31/2008 W-30 4-6 ft 1.220 2.753 2.474 -- 6.9 <1 <1 

7/31/2008 W-30 6-8 ft 0.954 2.145 2.152 -- 9.7 <1 <1 

7/31/2008 W-30 10-12 ft Cuvette broken–could not complete analysis 

7/31/2008 W-30 14-16 ft 4.717 4.717 4.717 -- <1 <1 <1 

7/31/2008 W-30 18-20 ft 1.736 1.714 1.718 -- 1.4 2.9 2.6 

8/6/2008 DI Water* -- 0.000 0.001 0.002 0.004 NA NA NA 

8/6/2008 1 ppm PCBs* -- 1.571 1.536 1.502 -- 1.0 1.0 1.0 

8/6/2008 5 ppm PCBs* -- 0.989 0.962 0.944 -- 5.0 5.0 5.0 

8/6/2008 N-30 2-4 ft 2.563 2.533 2.479 -- <1 <1 <1 

8/6/2008 N-30 4-6 ft 2.019 1.981 1.941 -- <1 <1 <1 

8/6/2008 N-30 6-8 ft 3.931 3.864 3.864 -- <1 <1 <1 

8/6/2008 N-30 10-12 ft 1.964 1.914 1.879 -- <1 <1 <1 

8/6/2008 N-30 14-16 ft 2.435 2.381 2.326 -- <1 <1 <1 

8/6/2008 N-30 18-20 ft 2.877 2.812 2.751 -- <1 <1 <1 

8/6/2008 S-30 2-4 ft 2.143 2.126 2.085 -- <1 <1 <1 

8/6/2008 S-30 4-6 ft 2.489 2.457 2.413 -- <1 <1 <1 

8/6/2008 S-30 6-8 ft 2.514 2.464 2.415 -- <1 <1 <1 

8/6/2008 S-30 10-12 ft 1.695 1.655 1.618 -- <1 <1 <1 

8/6/2008 S-30 14-16 ft 2.582 2.522 2.489 -- <1 <1 <1 

8/6/2008 S-30 18-20 ft 1.778 1.749 1.706 -- <1 <1 <1 

8/6/2008 E-30 2-4 ft 2.653 2.586 2.528 -- <1 <1 <1 

8/6/2008 E-30 4-6 ft 2.306 2.246 2.192 -- <1 <1 <1 

8/6/2008 E-30 6-8 ft 2.474 2.411 2.357 -- <1 <1 <1 

8/6/2008 E-30 10-12 ft 2.371 2.315 2.266 -- <1 <1 <1 

8/6/2008 E-30 14-16 ft 2.442 2.391 2.348 -- <1 <1 <1 

8/6/2008 E-30 18-20 ft 1.698 1.660 1.627 -- <1 <1 <1 

7/31/08 1st Readings were affected by improper orientation of the cuvette within the colorimeter. These data are invalid. 

* = calibration standards 
NA = not analyzed 
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Table D.7. Fixed-base Laboratory (PGDP Analytical Services) Analyses 
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W-30 2-4 UGAPCB08-01 <80 <120 <90 <120 <90 <60 <90 <80 <90 

4-6 UGAPCB08-02 <80 <120 <90 <120 <90 <60 <90 <90 <90 
6-8 UGAPCB08-03 <80 <130 <100 <130 <100 <60 <100 <90 <100 
10-12 UGAPCB08-04 <80 <130 <100 <130 <100 <60 <100 <90 <100 
14-16 UGAPCB08-05 <70 <120 <90 <120 <90 <60 <90 <80 <90 
18-20 UGAPCB08-06 <70 <120 <90 <120 <90 <60 <90 <80 <90 

N-30 2-4 UGAPCB08-07 <80 <120 <100 <120 <100 <60 <100 <90 <100 
4-6 UGAPCB08-08 <80 <130 <100 <130 <100 <60 <100 <90 <100 
4-6 DUGAPCB08-01 <80 <120 <90 <120 <90 <60 <90 <80 <90 
6-8 UGAPCB08-09 <80 <120 <90 <120 <90 <60 <90 <80 <90 
10-12 UGAPCB08-10 <80 <120 <90 <120 <90 <60 <90 <90 <90 
14-16 UGAPCB08-11 <80 <120 <90 <120 <90 <60 <90 <80 <90 
18-20 UGAPCB08-12 <80 <120 <90 <120 <90 <60 <90 <80 <90 

S-30 2-4 UGAPCB08-13 <80 <130 <100 <130 <100 <60 <100 <90 <100 
4-6 UGAPCB08-14 <80 <130 <100 <130 <100 <60 <100 <90 <100 
6-8 UGAPCB08-15 <80 <130 <100 <130 <100 <60 <100 <90 <100 
10-12 UGAPCB08-16 <80 <120 <90 <120 <90 <60 <90 <90 <90 
14-16 UGAPCB08-17 <80 <120 <100 <120 <100 <60 <100 <90 <100 
18-20 UGAPCB08-18 <80 <130 <100 <130 <100 <60 <100 <90 <100 

E-30 2-4 UGAPCB08-19 <80 <130 <100 <130 <100 <60 <100 <90 <100 
2-4 DUGAPCB08-02 <80 <120 <90 <120 <90 <60 <90 <80 <90 
4-6 UGAPCB08-20 <80 <130 <100 <130 <100 <60 <100 <90 <100 
6-8 UGAPCB08-21 <70 <120 <90 <120 <90 <60 <90 <80 <90 
10-12 UGAPCB08-22 <80 <120 <100 <120 <100 <60 <100 <90 <100 
14-16 UGAPCB08-23 <80 <130 <100 <130 <100 <60 <100 <90 <100 
18-20 UGAPCB08-24 <80 <130 <100 <130 <100 <60 <100 <90 <100 

 

CONCLUSIONS 

None of the soil samples collected from the vicinity of the well cluster containing MW363, MW364, and 

MW365 contained detectable levels of PCBs. Although the field test kits identified two soil samples from 

boring W-30 with PCBs below the 5 ppm level of detection (from 2 to 4 ft and 18 to 20 ft), fixed-base 

laboratory analyses of these same samples reported no detectable level of PCBs (with detection limits of 

approximately 0.1 ppm). All fixed-base laboratory analyses had reporting limits less than 1 ppm PCBs. 

The investigation had achieved its data quality objective.  

A subsequent assessment of historical monitoring well maintenance activities identified that PCBs were 

introduced into C-746-U Landfill wells as a result of cross-contamination from an off-site facility 

(associated with previous well rehabilitation activities).  This cross-contamination is sufficient to explain 

all the PCBs found in C-746-U Landfill well monitoring well groundwater samples. No further 

investigation of the shallow soils was required. 
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ASSESSMENT OF WELL REHABILITATION SOURCE 
OF PCB CONTAMINATION IN C-746-U LANDFILL WELLS 

 

The occurrence of polychlorinated biphenyls (PCBs) in monitoring wells at the C-746-S&T and C-746-U 
Landfills has been noted.  As described in Appendix D, no PCB source associated with soils has been 
found.  A soil source would be unlikely to be the source of groundwater contamination because PCBs 
have low solubility in water and high soil organic carbon partition coefficients (Koc); thus, PCBs have a 
tendency for adsorption of soil and organic matter and would be unlikely to migrate at detectable levels to 
RGA groundwater units. PCBs are not mobile in soil and are rarely observed migrating in groundwater. 
When PCBs do migrate in groundwater, it’s usually as colloids or attached to suspended particles. 
Therefore, they are not readily mobile for transport through the Upper Continental Recharge System 
(UCRS) and Regional Gravel Aquifer (RGA) as a dissolved phase. 

The nature of PCBs and the empirical association of the timing of detections of PCBs with previous well 
rehabilitation events suggest that the source of PCBs is cross-contamination of the wells from materials 
used in well rehabilitation. 

Five monitoring wells of the C-746-S&T and C-746-U Landfills—MW360, MW363, MW365, MW369, 
and MW372—produced water with detectable PCB levels in 2008.1 Table E.1 summarizes the PCB 
detections in the landfill monitoring wells. 

Table E.1. Monitoring Wells with PCB Detections (January 2000 to June 2008) 

Well ID # Samples # Detects Min (µg/L) Max (µg/L) Unit 
MW220 10 1 0.78 0.78 URGA 
MW221 10 1 7.87 7.87 URGA 
MW222 12 5 0.19 3.1 URGA 
MW223 12 3 0.25 1.61 URGA 
MW224 10 2 0.24 0.359 URGA 
MW263 2 1 0.092 0.092 RGA 
MW357 15 1 0.43 0.43 URGA 
MW360 15 4 0.18 0.23 URGA 
MW361 15 2 0.3 0.443 LRGA 
MW363 16 11 0.48 2.84 URGA 
MW364 16 2 0.3 0.35 LRGA 
MW365 14 8 1.17 3.69 UCRS 
MW366 15 3 0.2 0.79 URGA 
MW367 15 1 0.17 0.17 LRGA 
MW368 2 1 1.47 1.47 UCRS 
MW369 16 12 0.2 1.15 URGA 
MW370 15 1 0.188 0.188 LRGA 
MW372 15 3 0.2 0.38 URGA 
MW373 15 1 0.19 0.19 LRGA 

Note: Bold indicates monitoring wells that produced water with detectable PCB levels in 2008. 

None of the wells in the current monitoring network, however, yielded water with detectable levels of 
PCBs in 2002. Then in July and October of 2003, 13 wells had samples with detections of PCBs. The 

                                                      

1 PCBs continue to be detected in samples from MW363, MW365, and MW369. 



 

E-4 

PCB-contaminated wells monitor the UCRS, upper RGA (URGA), and lower RGA (LRGA). The 
maximum PCB detection was 7.87 µg/L (in MW221). The nearly simultaneous identification of PCBs in 
all three landfills and in monitoring wells that monitor multiple hydrogeologic units (UCRS, URGA, and 
LRGA) describes a broad occurrence that suggests a pathway other than migration via a groundwater 
plume. Table E.2 illustrates the PCB detections over time. 

Table E.2. Current Landfill Monitoring Wells with PCB Detections (by Calendar Year) 

Well ID CY 2002 CY 2003 CY 2004 CY 2005 CY 2006 CY 2007 CY 2008 Unit 
MW220               URGA 
MW221               URGA 
MW222               URGA 
MW223               URGA 
MW224               URGA 
MW357               URGA 
MW360               URGA 
MW361               LRGA 
MW363               URGA 
MW364               LRGA 
MW365               UCRS 
MW366               URGA 
MW367               LRGA 
MW368               UCRS 
MW369               URGA 
MW370               LRGA 
MW372               URGA 
MW373               LRGA 
Shading signifies a PCB detection. 

 
In April and May of 2003, PGDP rehabilitated 19 monitoring wells prior to the July 2003 sampling event 
(see Table E.3). 

 
Table E.3. Monitoring Well Rehabilitation,  

April and May 2003 

Well ID 
Rehab 

Completed Unit 
PCB 

Detected? 
MW365 4/17/2003 UCRS Yes 
MW363 4/22/2003 RGA Yes 
MW368 4/25/2003 UCRS Yes 
MW367 4/28/2003 RGA Yes 
MW364 4/29/2003 RGA Yes 
MW366 4/29/2003 RGA Yes 
MW357 5/1/2003 RGA Yes 
MW358 5/1/2003 RGA Yes 
MW360 5/2/2003 RGA Yes 
MW361 5/2/2003 RGA Yes 
MW369 5/7/2003 RGA Yes 
MW370 5/7/2003 RGA Yes 



Table E.3. Monitoring Well Rehabilitation,  
April and May 2003 (Continued) 

E-5 

Well ID 
Rehab 

Completed Unit 
PCB 

Detected? 
MW372 5/15/2003 RGA Yes 
MW373 5/15/2003 RGA Yes 
MW221 5/19/2003 RGA Yes 
MW222 5/22/2003 RGA Yes 
MW224 5/22/2003 RGA Yes 
MW223 5/23/2003 RGA Yes 
MW220 5/30/2003 RGA Yes 
MW242 5/30/2003 RGA No 

 

The potential for soils to the source of  the occurrence of PCBs was that PCBs in soil around the landfills 
(and in the sediments of the former North-South Diversion Ditch) had been dragged down the borehole 
during well installation and then the rehabilitation process (heat and chemical treatment) mobilized the 
PCBs, allowing them to move into the monitoring wells. This explanation, however, does not account for 
PCBs found in the C-746-U Landfill monitoring wells. A similar explanation that would account for PCB 
detections in RGA wells would be if PCB-contaminated isolation casing was used in the construction of 
the wells, resulting in contamination of the well materials during construction. (Some of the isolation 
casing arrived with an oily coating and paint and had to be decontaminated.) This explanation, however, 
does not account for PCBs found in UCRS wells. 

The explanation that best addresses all information is that PCBs had been introduced inadvertently into 
the landfill monitoring wells during rehabilitation. The well rehabilitation equipment had been used at 
previous sites and had not been decontaminated thoroughly. The PGDP wells became cross-contaminated. 
PCBs introduced by the rehabilitation became attached to sediment or colloid particles in the PGDP 
monitoring wells which then were captured during sampling events. 

Figures E.1 through E.18 illustrate the relationship of the PCB occurrences to well rehabilitation events 
for the 18 wells with PCB detections. Where the first detection of PCBs is delayed after well 
rehabilitation, plots of turbidity support the association of PCBs with suspended solids in the wells.  
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Figure E.1. PCB Analyses and Well Rehabilitation in MW220 
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Figure E.2. PCB Analyses and Well Rehabilitation in MW221 

 

Figure E.3. PCB Analyses and Well Rehabilitation in MW222 
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Figure E.4. PCB Analyses and Well Rehabilitation in MW223 

 

 

Figure E.5. PCB Analyses and Well Rehabilitation in MW224 
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Figure E.6. PCB Analyses and Well Rehabilitation in MW357 

 

 

Figure E.7. PCB Analyses and Well Rehabilitation in MW360 
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Figure E.8. PCB Analyses and Well Rehabilitation in MW361 

 

 

Figure E.9. PCB Analyses and Well Rehabilitation in MW363 
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Figure E.10. PCB Analyses and Well Rehabilitation in MW364 
 

 

Figure E.11. PCB Analyses and Well Rehabilitation in MW365 
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Figure E.12. PCB Analyses and Well Rehabilitation in MW366 

 

 

Figure E.13. PCB Analyses and Well Rehabilitation in MW367 
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Figure E.14. PCB Analyses and Well Rehabilitation in MW368 

 

 

Figure E.15. PCB Analyses and Well Rehabilitation in MW369 
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Figure E.16. PCB Analyses and Well Rehabilitation in MW370 

 

 

Figure E.17. PCB Analyses and Well Rehabilitation in MW372 
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Figure E.18. PCB Analyses and Well Rehabilitation in MW373 
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INTRODUCTION 

With the approval of the Kentucky Division of Waste Management, LATA Environmental Services of 
Kentucky, LLC, (LATA Kentucky) performed overpumping tests of four C-746-U monitoring wells 
(MW360, MW363, MW365, and MW369), beginning in March 2011, to assess impacts to the 
concentration of polychlorinated biphenyl (PCB)-contamination in the wells (see Appendix E for 
additional discussion of the suspected PCB source). MW360, MW363, and MW369 are upper Regional 
Gravel Aquifer (RGA) wells. MW365 is an Upper Continental Recharge System (UCRS) well. Each of 
these wells produced water with detectable PCB concentrations in 2008; thus, these wells were subjected 
to the overpumping test. NOTE: PCB levels in MW360 declined to below the laboratory detection limits 
beginning in 2009; however, this well still was subjected to overpumping.  
 
The field effort for the overpumping assessment consisted of the following steps: 
 
1. Collecting an initial groundwater sample for PCB analysis from each of the four wells by the low-

flow sampling method, using the existing dedicated pumps (bladder pumps); 
 
2. Removing the dedicated bladder pumps from the four wells followed by sustained pumping in the 

wells (at a rate of 1 to 2 gpm) using an inertial pump with a one-way foot valve; this pumping was 
accomplished using a reciprocal pumping action to more-aggressively agitate the well water; 

 
3. Collecting groundwater samples for PCB analysis using the inertial pump one hour after sustained 

pumping began and again at the completion of overpumping (when monitoring of extracted water 
indicated turbidity had significantly declined);  

 
4. Installing a new dedicated bladder pump (with new pump tubing) in each of the four wells; and 
 
5. Collecting seven groundwater samples for PCB analysis from each of the four wells using the low 

flow method (and the new pumps), with a period of at least one day between the collection of samples 
in each well. 

 
As discussed below, a review of the PCB analyses of samples collected from this effort in conjunction 
with the field monitoring parameters documents that PCB concentration levels are directly correlated to 
the turbidity of the groundwater samples. The implication of this relationship is that the PCB 
contamination is affixed to suspended solids within the well and well sand pack and not representative of 
the monitored groundwater unit.  

QUALITY CONTROL 

The field effort used personnel from LATA Kentucky’s environmental sampling group, LATA Kentucky 
sampling and sample management procedures, and LATA Kentucky work control. The laboratory that 
performed the PCB analyses was certified by the U.S. Department of Energy Consolidated Audit Program 
to ensure the quality of the chemical analyses. LATA Kentucky performed data review and assessment of 
the completed analyses to further ensure quality control. 
 
The groundwater analyses used a standard four-week laboratory analysis and reporting period except for 
the samples collected at the conclusion of overpumping (the last samples to be collected). LATA 
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Kentucky required a two-week analysis and reporting period for these samples to provide for timely 
assessment of the effectiveness of early and final stages of the overpumping test. 
 
The laboratory analysis reported the following PCB Aroclors (each with a lower reporting limit of 
0.4 µg/L): 

 
 PCB-1016  
 PCB-1221  
 PCB-1232  
 PCB-1242  
 PCB-1248 
 PCB-1254 
 PCB-1254 
 PCB-1260 
 PCB-1268 
 
PCB-1016 and PCB-1242 are the only Aroclors that commonly have been reported in analyses of 
groundwater samples from these wells.  
 
In the overpumping test, only PCB-1242 was detected in samples from any of the wells. A discussion of 
the results of the individual well overpumping tests is presented below. 

MW360 (UPPER RGA) 

Samplers overpumped MW360 on March 7 and March 8, 2011, extracting approximately 1,175 gal of 
water (all wastewater generated by the overpumping test was treated for PCBs before final disposition). 
The overpumping continued until the water turbidity was reduced to 4.1 nephelometric turbidity units 
(NTUs). Post-overpumping  sampling occurred April 5 through April 27, 2011. 
 
A total of 20 previous analyses of groundwater samples from MW360 have been conducted. These 
include five analyses with detections of PCBs (0.18–0.52 µg/L) (samples collected during the 2006–2008 
period). None of the eight analyses of 2009 and 2010 groundwater samples from MW360 reported 
detectable levels of PCBs. 
 
Of the 10 samples (plus 2 duplicate samples) collected during the overpumping test, only 1 analysis 
(sample of April 11, 2011) reported a PCB detection, estimated at 0.272 µg/L for PCB-1242. This 
concentration is below the U.S. Environmental Protection Agency’s (EPA’s) Drinking Water Standard 
maximum contaminant level (MCL) of 0.0005 mg/L and subsequent sampling (after April 11, 2011) did 
not detect PCBs. The finding that  there are no longer detections of PCBs in groundwater at MW360 is 
consistent with the established PCBs trend, indicating that PCBs are no longer a problem in MW360. This 
finding indicates that there is no continuing source of PCBs to the water in this well.  
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MW363 (UPPER RGA) 

Overpumping of MW363 occurred on March 9 and March 10, 2011, producing 1,600 gal of water with a 
final turbidity of 1.8 NTUs. Post-overpumping sampling was performed over the period April 6 through 
April 27, 2011. 
 
The previous analyses of groundwater samples from MW363 (total of 24) reported 19 detections of PCBs 
(maximum of 2.84 µg/L in 2004, declining to 0.25–0.3 µg/L in 2009 and 2010). Three analyses of 
samples collected in 2010 did not detect PCBs (with detection limits of 0.17–0.18 µg/L). 
 
Analyses of the overpumping test documents the presence of PCB-1242 in 9 of 10 samples (and in the 2 
duplicate samples), at estimated levels of 0.257–0.592 µg/L. With the exception of 1 outlier, the PCB-
1242 levels closely relate to turbidity of the samples (Figure F.1). 
 

 
Figure F.1. PCB-1242 versus Turbidity in MW363 
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Except for the one sample with a concentration of 0.592 µg/L (collected in early April 2011), none of the 
other samples had concentrations that exceed the EPA MCL of 0.5 µg/L. Thus, the overpumping reduced 
concentrations of PCBs to less than the EPA MCL where they have remained since. The finding that there 
no longer are concentrations of PCBs in groundwater at MW363 that exceed the EPA MCL is consistent 
with the established PCBs trend, indicating that PCBs no longer are a problem in MW363. This finding 
indicates that there is no continuing source of PCBs to the water in this well.  

MW365 (UCRS) 

As is common with UCRS wells, MW365 was unable to sustain continued pumping. The samplers 
pumped the well five times (it was dry on a sixth attempt) during the period March 14 through April 7, 
2011, producing a total of approximately 33 gal. Post-overpumping sampling occurred April 7 through 
May 3, 2011. Turbidity levels remained high in spite of development efforts under this task and were 
above 10 NTUs in three of the seven follow-on samples. 
 
The 24 previous analyses of MW365 groundwater samples include 18 detections of PCBs  
(3.63–-0.44 µg/L). PCB-1242 was detected in all 10 of the overpumping test samples and in the two 
duplicate samples (ranging from 0.50–21.2 µg/L). As in MW363, PCB-1242 levels closely relate to the 
turbidity of the groundwater in all but one sample (Figure F.2). 
 

 Figure F.2. PCB-1242 versus Turbidity in MW365 
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Sample concentrations continue to exceed the EPA MCL of 0.5 µg/L in this UCRS well. Except as noted 
above, none of the RGA wells has PCB concentrations that exceed the EPA MCL. Concentrations of 
PCBs in MW365 have decreased in response to the overpumping but remain above the EPA MCL. 
MW365 is located approximately 1,000 ft north of the C-746-U Landfill. This area was subjected to the 
soils investigation summarized in Appendix D. 
 
The body of investigation on the PCB issue is consistent with the inadvertent introduction of PCBS into 
this well by cross-contamination during well rehabilitation. Unfortunately, the well overpumping did not 
produce enough water to remove PCBs from this well to below EPA MCLs.  

MW369 (UPPER RGA) 

The samplers overpumped MW369 on March 2 and March 3, 2011, with follow-on sampling from 
April 6 through May 3, 2011. Overpumping produced a total of 950 gal of wastewater, reducing the 
turbidity of the water to 0.8 NTUs. 
 
There are 27 analyses of MW369 groundwater for PCBs, prior to the overpumping test, with 22 
detections of PCBs (0.19–1.15 µg/L). Of the 10 groundwater samples and 2 duplicate samples collected 
for the overpumping test, PCBs were detected only 2 times at an estimated level of 0.112 µg/L for 
PCB-1242 (the March 3 sample at the end of overpumping and the April 11 sample). The April 11 
estimated PCB-1242 occurrence was in the groundwater sample with highest turbidity. 
 
The post-overpumping results are below the EPA MCL of 0.5 µg/L and subsequent sampling (after April 
11, 2011) did not detect PCBs. The finding that there are no longer detections of PCBs in groundwater at 
MW369 is consistent with the established PCBs trend, indicating that PCBs are no longer a problem in 
MW369. This finding indicates that there is no continuing source of PCBs to the water in this well.  

ANALYSIS 

Table F.1 summarizes the results of the overpumping test by comparing PCB analytical results with 
turbidity measurements. Tables F.2 through F.5 document the field measurements of groundwater at the 
time of sample collection. The field measurements include the following: 
 
 Depth-to-water (from the top of well casing), 
 pH, 
 Temperature, 
 Conductivity, 
 Turbidity, 
 Dissolved oxygen, and 
 Oxidation/reduction potential. 
 
With the exception of depth-to-water, the field parameters were measured in a flow-through cell to 
minimize the impact of atmospheric conditions on the sample quality.  
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Table F.1. PCB-1242 Analyses Results and Turbidity for Overpumping Test 

Sample 
Date 

MW360  MW363 
PCB-1242 (µg/L) 

Turbidity 
(NTU) 

Sample ID 
PCB-1242 (µg/L) 

Turbidity 
(NTU) 

Sample ID 
Resultsa 

Data 
Qualifier 

Resultsa 
Data 

Qualifier 

3/2/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/3/2011 -- -- -- -- -- -- -- -- 

3/7/2011 

0.4 ND 11 MW360E1UG2-11 -- -- -- -- 
0.4 ND 4.1 MW360E2UG2-11 -- -- -- -- 
0.4 ND -- MW360DE2UG2-11 -- -- -- -- 
0.4 ND -- MW360E3UG2-11 -- -- -- -- 

3/9/2011 -- -- -- -- 0.378 J 7.2 MW363E1UG2-11 
-- -- -- -- 0.291 J -- MW363E2UG2-11 

3/10/2011 -- -- -- -- 0.291 J -- MW363E3UG2-11 
-- -- -- -- 0.276 J 1.8 MW363DE3UG2-11 

3/14/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/5/2011 0.4 ND 58.9 MW360E4UG2-11 -- -- -- -- 
0.4 ND 58.9 MW360DE4UG2-11 -- -- -- -- 

4/6/2011 -- -- -- -- 0.592 J 21.7 MW363E4UG2-11 
4/7/2011 -- -- -- -- -- -- -- -- 

4/11/2011 0.272 J 3.8 MW360E5UG2-11 0.294 J 1.4 MW363E5UG2-11 
-- -- -- -- 0.37 J 1.4 MW363DE5UG2-11 

4/12/2011 -- -- -- -- -- -- -- -- 
4/14/2011 0.4 ND 3.5 MW360E6UG2-11 0.4 ND 1 MW363E6UG2-11 

4/18/2011 0.4 ND 2.6 MW360E7UG2-11 0.257 J 0.3 MW363E7UG2-11 
-- -- -- -- -- -- -- -- 

4/21/2011 0.4 ND 2.2 MW360E8UG2-11 0.294 J 1 MW363E8UG2-11 
4/25/2011 0.4 ND 7.5 MW360E9UG2-11 0.297 J 4.5 MW363E9UG2-11 
4/27/2011 0.4 ND 8.5 MW360E10UG2-11 0.3 J 4.8 MW363E10UG2-11 
5/3/2011 -- -- -- -- -- -- -- -- 

a lower detection limit or estimated quantity except when highlighted 
ND = not detected 
J = estimated  
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Table F.1. PCB-1242 Analyses Results and Turbidity for Overpumping Test (Continued) 

Sample 
Date 

MW365  MW369 
PCB-1242 (µg/L) 

Turbidity 
(NTU) 

Sample ID 
PCB-1242 (µg/L) 

Turbidity 
(NTU) 

Sample ID 
Resultsa 

Data 
Qualifier 

Resultsa 
Data 

Qualifier 

3/2/2011 
-- -- -- -- 0.4 ND 7.8 MW369E1UG2-11 
-- -- -- -- 0.4 ND -- MW369E2UG2-11 
-- -- -- -- 0.4 ND -- MW369DE2UG2-11 

3/3/2011 -- -- -- -- 0.112 J 0.8 MW369E3UG2-11 

3/7/2011 

-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/9/2011 -- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/10/2011 -- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/14/2011 
2.19 -- 21.3 MW365E1UG2-11 -- -- -- -- 
1.6 -- 21.3 MW365DE1UG2-11 -- -- -- -- 

4.39 -- -- -- -- -- -- -- 

4/5/2011 -- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/6/2011 -- -- -- -- 0.4 ND 14.5 MW369E4UG2-11 
4/7/2011 10.6  64.8 MW365E3UG2-11 -- -- -- -- 

4/11/2011 -- -- -- -- 0.112 J 14.8 MW369E5UG2-11 
-- -- -- -- -- -- -- -- 

4/12/2011 21.2 -- 56.6 MW365E4UG2-11 -- -- -- -- 
4/14/2011 2.21 -- 10.9 MW365E5UG2-11 0.4 ND 5.8 MW369E6UG2-11 

4/18/2011 0.64 -- 4.1 MW365E6UG2-11 0.4 ND 9.2 MW369E7UG2-11 
0.562 -- 4.1 MW365DE6UG2-11 0.4 ND 9.2 MW369DE7UG2-11 

4/21/2011 0.506 -- 3.7 MW365E7UG2-11 -- -- -- -- 
4/25/2011 0.626 -- 7 MW365E8UG2-11 0.4 ND 9 MW369E8UG2-11 
4/27/2011 0.535 -- 9.6 MW365E9UG2-11 0.4 ND 10.3 MW369E9UG2-11 
5/3/2011 0.502 -- 7.9 MW365E10UG2-11 0.4 ND 7.5 MW369E10UG2-11 

a lower detection limit or estimated quantity except when highlighted 
ND = not detected 
J = estimated  
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Table F.2. Field Measurements in the MW360 Overpumping Test 

Sample 
Date 

MW360 

Sample ID 
Conductivity Depth 

Dissolved 
Oxygen 

Oxidation/ 
Reduction 
Potential 

pH Temperature Turbidity 

(umho/cm) (ft) (mg/L) (mV) (SU) (ºF) (NTU) 

3/2/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/3/2011 -- -- -- -- -- -- -- -- 

3/7/2011 

MW360E1UG2-11 395 41.55 4.44 501 6.83 56.5 11 
MW360E2UG2-11 -- 41.35 -- -- -- -- 4.1 
MW360DE2UG2-11 -- -- -- -- -- -- -- 
MW360E3UG2-11 -- -- -- -- -- -- -- 

3/9/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/10/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/14/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/5/2011 MW360E4UG2-11 445 38.1 2.11 493 6.23 55.1 58.9 
MW360DE4UG2-11 445 38.1 2.11 493 6.23 55.1 58.9 

4/6/2011 -- -- -- -- -- -- -- -- 
4/7/2011 -- -- -- -- -- -- -- -- 

4/11/2011 MW360E5UG2-11 452 37.79 0.86 476 6.19 59.7 3.8 
-- -- -- -- -- -- -- -- 

4/12/2011 -- -- -- -- -- -- -- -- 
4/14/2011 MW360E6UG2-11 450 37.95 1.11 648 6.15 58.8 3.5 

4/18/2011 MW360E7UG2-11 458 37.41 1.26 291 6.1 61.3 2.6 
-- -- -- -- -- -- -- -- 

4/21/2011 MW360E8UG2-11 448 37.53 1.56 482 6.1 59 2.2 
4/25/2011 MW360E9UG2-11 459 36.21 1.55 399 6.18 61.2 7.5 
4/27/2011 MW360E10UG2-11 463 35.48 1.14 262 6.18 60.6 8.5 
5/3/2011 -- -- -- -- -- -- -- -- 
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Table F.3. Field Measurements in the MW363 Overpumping Test 

Sample 
Date 

MW363 

Sample ID 
Conductivity Depth 

Dissolved 
Oxygen 

Oxidation/ 
Reduction 
Potential 

pH Temperature Turbidity 

(umho/cm) (ft) (mg/L) (mV) (SU) (ºF) (NTU) 

3/2/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/3/2011 -- -- -- -- -- -- -- -- 

3/7/2011 

-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/9/2011 
MW363E1UG2-11 357 47.48 3.74 748 6.75 57 7.2 
MW363E2UG2-11 -- -- -- -- -- -- -- 

3/10/2011 
MW363E3UG2-11 -- -- -- -- -- -- -- 
MW363DE3UG2-11 -- -- -- -- -- -- 1.8 

3/14/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/5/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/6/2011 MW363E4UG2-11 411 44.53 2.43 116 6.31 60.8 21.7 
4/7/2011 -- -- -- -- -- -- -- -- 

4/11/2011 
MW363E5UG2-11 397 44.38 1 449 6.22 60.1 1.4 
MW363DE5UG2-11 397 44.38 1 449 6.22 60.1 1.4 

4/12/2011 -- -- -- -- -- -- -- -- 
4/14/2011 MW363E6UG2-11 392 44.6 0.86 544 6.2 60 1 

4/18/2011 
MW363E7UG2-11 403 43.97 1.18 326 6.49 60.4 0.3 

-- -- -- -- -- -- -- -- 
4/21/2011 MW363E8UG2-11 396 44.13 1.19 521 6.15 58 1 
4/25/2011 MW363E9UG2-11 397 42.8 1.32 347 6.26 60.9 4.5 
4/27/2011 MW363E10UG2-11 394 42 1.03 154 6.25 59.2 4.8 
5/3/2011 -- -- -- -- -- -- -- -- 
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Table F.4. Field Measurements in the MW365 Overpumping Test 

Sample 
Date 

MW365 

Sample ID 
Conductivity Depth 

Dissolved 
Oxygen 

Oxidation/ 
Reduction 
Potential 

pH Temperature Turbidity 

(umho/cm) (ft) (mg/L) (mV) (SU) (ºF) (NTU) 

3/2/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/3/2011 -- -- -- -- -- -- -- -- 

3/7/2011 

-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/9/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/10/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/14/2011 
MW365E1UG2-11 397 38.45 6.7 790 6.52 55.1 21.3 
MW365DE1UG2-11 397 38.45 6.7 790 6.52 55.1 21.3 
MW365E2UG2-11 -- -- -- -- -- -- -- 

4/5/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/6/2011 -- -- -- -- -- -- -- -- 
4/7/2011 MW365E3UG2-11 398 43.74 7.36 293 6.37 68.6 64.8 

4/11/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/12/2011 MW365E4UG2-11 414 42.58 9.73 583 6.84 58.2 56.6 
4/14/2011 MW365E5UG2-11 418 42.08 7.6 582 6.22 60.4 10.9 

4/18/2011 
MW365E6UG2-11 438 38.98 11.37 295 6.5 61.5 4.1 
MW365DE6UG2-11 438 38.98 11.37 295 6.5 61.5 4.1 

4/21/2011 MW365E7UG2-11 423 39.36 7.92 525 6.1 59.8 3.7 
4/25/2011 MW365E8UG2-11 424 35.7 6.96 547 6.17 62 7 
4/27/2011 MW365E9UG2-11 422 33.48 5.83 366 6.17 60.6 9.6 
5/3/2011 MW365E10UG2-11 428 30.22 4.98 460 6.15 59 7.9 
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Table F.5. Field Measurements in the MW369 Overpumping Test 

Sample 
Date 

MW369 

Sample ID 
Conductivity Depth 

Dissolved 
Oxygen 

Oxidation/ 
Reduction 
Potential 

pH Temperature Turbidity 

(umho/cm) (ft) (mg/L) (mV) (SU) (ºF) (NTU) 

3/2/2011 
MW369E1UG2-11 359 43.2 1.9 673 6.35 59 7.8 
MW369E2UG2-11 -- -- -- -- -- -- -- 
MW369DE2UG2-11 -- -- -- -- -- -- -- 

3/3/2011 MW369E3UG2-11 -- 43 -- -- -- -- 0.8 

3/7/2011 

-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/9/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/10/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

3/14/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/5/2011 
-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

4/6/2011 MW369E4UG2-11 238 40.35 2.89 199 6.76 62.4 14.5 
4/7/2011 -- -- -- -- -- -- -- -- 

4/11/2011 
MW369E5UG2-11 214 39.89 8.09 531 7.52 61.3 14.8 

-- -- -- -- -- -- -- -- 
4/12/2011 -- -- -- -- -- -- -- -- 
4/14/2011 MW369E6UG2-11 254 40.13 8.18 533 7.32 62.8 5.8 

4/18/2011 
MW369E7UG2-11 244 39.72 5.16 250 6.96 62.1 9.2 
MW369DE7UG2-11 244 39.72 5.16 250 6.96 62.1 9.2 

4/21/2011 -- -- -- -- -- -- -- -- 
4/25/2011 MW369E8UG2-11 335 38.94 9.11 519 7.38 62.4 9 
4/27/2011 MW369E9UG2-11 347 38.34 8.24 310 7.37 61.4 10.3 
5/3/2011 MW369E10UG2-11 348 37.97 8.7 402 7.48 60.5 7.5 
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Figures F.1 and F.2 illustrate the relationship between PCB-1242 levels and turbidity. Because turbidity is 
a measure of suspended solids, PCB concentrations could be reduced further by surging and aggressive 
overpumping. However, PCB concentrations in RGA wells are below the EPA MCL, such that additional 
well development efforts are not needed to confirm that there is no above-MCL PCB contamination 
present in these wells and thus no C-746-U Landfill source of above-MCL contamination.  
 
The lone UCRS well (MW365) is not purged effectively. Even with additional purging of this well, 
concentrations may remain above the EPA MCL. given its location, approximately 1,000 ft north of the 
C-746-U Landfill, and with a negative finding of soil contamination in the vicinity (see Appendix D), no 
additional steps are needed to confirm that the C-746-U Landfill is not a source of this PCB 
contamination.  
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The logs of Appendix G document the lateral continuity of the primary hydrogeologic units beneath the C-746-U Landfill. The map showing well 
locations is from C-746-U Solid Waste Landfill Groundwater Monitoring Plan, Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 
BJC/PAD-205/R1, December 2001. The lateral continuity of tops of the individual well clusters is summarized in Table G.1.  

Table G.1. Table of Averaged Stratigraphic Tops (Elevations) and Thicknesses for the C-746-U Landfill Well Clusters 

Monitoring 
Well 

Cluster 

Average 
Surface 

Elevation 
(ft amsl) 

UCD/UCRS 
(Hydrogeologic 

Units 1–3) 

LCD/RGA 
(Hydrogeologic 

Units 4–5) 

McNairy 
(Hydrogeologic 

Unit 6) 

Dominant 
Lithology 

Approximate 
Depth 

(ft below grade) 
Thickness 

Approximate 
Elevation  

of Top of Unit 

  367 HU1     CL 0-28 28 ft 367 
357   HU2     CL, Sdy CL 28-30 12 ft 339 
358   HU3     Sd, Sdy CL 30-45 15 ft 337 
359     HU4   Sd 45-55 10 ft 322 

      HU5   GR, Sdy GR 55-84 29 ft 312 
        HU6 CL 84   283 
  359 HU1     SiCl, CL 0-19 19 ft 359 

360   HU2     
Sdy CL, SiCl, 

ClSi 19-37 18 ft 340 
361   HU3     Sd, SiSd 37-45 8 ft 322 
362     HU4   Sdy GR, Sd 45-60 15 ft 314 

      HU5   GR 60-70 10 ft 299 
        HU6 CL, ClSi 70 ft   289 
  366 HU1     Silt, SiCl, ClSi 0-19 19 ft 366 

363   HU2     Cl, SiCl 19-No Sample ? 347 
364   HU3     SiCl No Sample ? ? 
365     HU4   Sd 52-56.5 4.5 ft 314 

      HU5   Sdy GR 56.5-86 29.5 ft 309.5 
    HU6 CL 86   280 
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Table G.1. Table of Averaged Stratigraphic Tops (Elevations) and Thicknesses for the C-746-U Landfill Well Clusters (Continued) 

 

Monitoring 
Well 

Cluster 

Average 
Surface 

Elevation 
(ft amsl) 

UCD/UCRS 
(Hydrogeologic 

Units 1–3) 

LCD/RGA 
(Hydrogeologic 

Units 4–5) 

McNairy 
(Hydrogeologic 

Unit 6) 

Dominant 
Lithology 

Approximate 
Depth 

(ft below grade) 
Thickness 

Approximate 
Elevation  

of Top of Unit 

  367 HU1     SiCl, ClSi 0-20 20 ft 367 
366   HU2     ClSi 20-35 15 ft 347 
367   HU3     SiCl, Sdy CL 35-50 15 ft 332 
368     HU4   Sd 50-55 5 ft 317 

      HU5   GR, Sdy GR 55-80 25 ft 312 
        HU6 CL 80   287 
  362 HU1     ClSi, Silt 0-19 ft 19 ft 362 

369   HU2     Silty Sd 19-34 ft 15 ft 343 
370   HU3     Sdy Silt 34-43 9 ft 328 
371     HU4   Sd 43-54 ft 11 ft 319 

      HU5   GR & Sd 54-76 22 ft 308 
        HU6 CL 76 ft   286 
  358 HU1     CL, SiCl 0-14 ft 14 ft 358 

372   HU2     Silt ? ? ? 
373   HU3     SiCl ? ? ? 
374     HU4   Sd, Sd & GR 42-50 8 ft 316 

      HU5   GR 50-71 21 ft 308 
        HU6 CL 71   287 

Key: Cl = clay  Sdy = sandy 
 ClSi = clayey silt SiCl = silty clay 
 GR = gravel SiSd = silty sand 
 SD = sand  ? = no or poor sample 
 
HU = hydrogeologic unit 
LCD = Lower Continental Deposits 
RGA = Regional Gravel Aquifer 
UCD = Upper Continental Deposits 
UCRS = Upper Continental Recharge System 
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C-746 S,T, AND U LANDFILL 
Monitoring Wells 

( Elevation 
Elevation 

Mon. Well 
Plant Coord.'s Plant Coord.'s KY. State Plane KY. State Plane @Topof 

@Brass 
@ Casing @BrassCap Coord. 's @ Casing Coord.'s @ Brass Cap Outer 

Casil!g 
Cap 

357 
N. 6451.80 N.6450.32 N. 1946219.62 N. 1946218.17 

368.98 366.86 
W. 2829.58 W.2829.36 E. 752317.96 E. 752317.61 

358 
N.6444.38 N.6442.95 N.1946221.07 N. 1946219.69 

369.13 366.62 
W.2851.93 W.2851.77 E. 752294.45 E. 752294.07 

359 
N. 6448.02 N.6446.67 N. 1946220.27 N.1946218.99 

369.21 366.65 
W.2840.71 W.2840.63 E. 752306.22 E. 752305.79 

360 
N. 6467.64 N.6466.58 N. 1946158.88 N. 1946157.49 

362.27 360.03 
W. 2627.14 W.2626.04 E. 752511.71 E. 752512.34 

361 
N.6487.36 N.6486.83 N.1946173.57 N. 1946172.71 

361.55 359.46 
W.2617.48 W. 2616.48 E. 752528.03 E. 752528.76 

362 
N.6477.31 N.6476.47 N.1946165.71 N. 1946164.52 

362.11 359.63 
W.2621.41 W.2620.31 E. 752520.64 E. 752521.35 

363 
N. 6521.42 N.6522.63 N. 1946121.16 N. 1946122.56 

368.78 366.25 
W.2392.05 W.2392.78 E.752749.91 E. 752749.69 

364 
N.6535.89 N.6536.81 N. 1946127.69 N. 1946128.99 

368.39 365.95 
W.2373.54 W.2374.75 E. 752772.48 E. 752771.70 

365 
N. 6528.32 N. 6529.57 N. 1946124.31 N. 1946125.76 

368.23 366.00 
W.2383.31 W.2384.1O E. 752760.60 E. 752760.33 

366 
N.6121.18 N.6121.53 N. 1945695.37 N. 1945695.23 

369.16 366.87 
W.2246.10 W.2244.89 E.752736.17 E. 752737.42 

367 
N.6145.28 N.6145.57 N. 1945718.09 N.1945717.94 

369.48 367.37 
W. 2247.09 W. 2245.97 E. 752744.24 E. 752745.38 

368 
N.6134.00 N.6134.21 N. 1945707.70 N.1945707.43 

369.23 367.07 W.2247.27 W.2246.03 E. 752739.86 E. 752741.09 

369 
N.4564.73 N.4564.54 N. 1944516.22 N. 1944516.37 

364.32 362.02 W. 2957.51 W. 2958.42 E. 751495.91 E. 751495.00 

370 
N.4589.20 N.4589.01 N. 1944538.88 N. 1944539.08 

365.20 362.95 
W.2957.40 W.2958.26 E.751505.13 E. 751504.28 

371 
N. 4576.61 N. 4576.41 N. 1944527.20 N. 1944527.35 

364.75 362.56 W.2957.43 W.2958.30 E. 751500.41 E. 751499.53 

r? N. 4817.24 N.4816.20 N. 1944575.12 N. 1944574.19 
359.60 357.33 1- W.2486.89 W.2487.00 E. 752026.73 E. 752026.25 

373 
N. 4823.14 N.4822.16 N. 1944589.18 N. 1944588.28 

359.88 357.72 
W. 2509.92 W. 2509.96 E.752007.56 E. 752007.16 

c. 
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, 

Elevation 
Elevation 

Mon.Well 
Plant Coord.' s Plant Coord.' s KY. State Plane KY. State Plane @Topof 

@Brass 
@Casing @BrassCap Coord.'s @ Casing Coord.'s @ Brass Cap Outer 

Casing Cap 

374 
N.4819.04 N.4818.02 N. 1944580.80 N. 1944579.90 

359.58 357.53 
W.2497.62 W.2497.78 E.752017.44 E. 752016.92 

375 
N.5886.80 N.5887.13 N. 1945724.51 N. 1945724.33 

370.47 368.73 
W.2907.85 W.2906.55 E.752034.75 E. 752036.08 

376 
N.5816.34 N.5815.10 N.1945471.04 N. 1945469.80 

370.55 368.22 
W.2403.20 W.2402.97 E. 752476.77 E. 752476.53 

377 
N.5318.27 N.5319.38 N. 1944963.29 N. 1944964.00 

365.81 363.58 
W.2280.94 W.2280.09 E. 752404.58 E. 752405.78 

384 
N.3828.36 N.3828.26 N.1943893.91 N.1943893.23 

365.36 363.07 
W.3121.20 W.3119.62 E. 751069.56 E. 751070.98 

385 
N.3804.81 N.3804.72 N.1943871.41 N. 1943870.77 

365.77 363.18 
W.3119.46 W.3117.96 E. 751062.40 E. 751063.76 

386 
N.3816.45 N.3816.28 N.1943882.61 N. 1943881.90 

365.46 363.11 
W.3120.54 W.3119.05 E.751065.73 E. 751067.05 

387 
N.4188.73 N.4187.91 N.1944210.41 N. 1944210.12 

363.60 361.46 W.3073.18 W.3074.44 E. 751248.43 E. 751246.95 

388 
N.4197.35 N.4196.58 N. 1944221.24 N. 1944221.04 

363.57 360.98 W.3080.77 . W.3082.14 E. 751244.60 E. 751243.04 

( 389 
N.4258.20 N.4256.78 N. 1944215.21 N. 1944213.48 364.26 361.92 W.2913.08 W.2912.00 E. 751422.89 E. 751423.36 

390 
N.4394.91 N.4396.00 N. 1944267.64 N. 1944268.22 

360.57 358.23 W.2713.38 W.2712.24 E. 751659.15 E. 751660.62 

391 
N.4557.92 N.4558.12 N. 1944150.52 N.1944151.21 

366.80 364.39 W.1993.30 W.1994.68 E. 752388.11 E. 752386.90 

392 
N.4582.37 N.4582.74 N.1944173.58 N.1944174.45 

366.00 363.73 W.1994.30 W.1995.72 E. 752396.29 E. 752395.11 

393 
N.4571.03 N.4571.17 N. 1944162.60 N. 1944163.31 

366.94 364.25 W.1993.08 W.1994.65 E. 752393.20 E. 752391.79 

394 
N . .3460A4 N. 3460.79 N.1943095.n N. 1943096.52 

378.55 376.57 W.1895.64 W.1896.92 E. 752069.68 E. 752068.63 

395 
N. 3484.23 N.3484.66 N.1943117.44 N.1943118.30 

379.22 377.50 W. 1894.71 W.1895.93 E. 752079.41 E. 752078.44 

396 
N.3471.98 N.3472.47 N.1943106.13 N.1943107.06 

378.93 376.77 W.1894.83 W. 1896.14 E. 752074.74 E. 752073.70 

397 
N.3138.13 N.3136.78 N. 1943025.35 N. 1943023.94 

387.17 385.00 W.2509.29 W. 2508.90 E. 751380.12 E. 751379.98 

l 
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'-, 

Elevation 

Mon.Well Plant Coord.'s KY. State Plane @Topof 
@Casing Coord.'s @ Casing Inner 

Casing 

380 
N.7205.26 N. 1947798.67 368.64 
W. 5190.31 E. 750408.15 

381 N. 7745.84 N. 1948189.46 369.30 
W.4892.90 E. 750885.61 

This is to certify to Science Applications International Corporation, that the information shown hereon 
was obtained under my personal snpervision. The coordinates shown were calculated from a primary 
traverse using Accu-Air monuments A-2 and A-20 as the reference baseline. The mathematical error 
of closW'e obtained was calculated to be greater than 1: 97,989. Elevations for monitoring wells were 
calculated using the method of differential leveling and based upon an elevation at Accu-Air monument 
A-20 of373.60 feet above Mean Sea Level. Kentucky State Plane Coordinates were calculated from 
data received from Bechtel Jacobs Inc. for monument locations. This information meets or exceeds the 
minimum standa~ds of practice for land surveying in Kentucky. 

Jo'el T. Prine , PLS No. 3367 June 20, 002 
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DOCUMENT No. DOE/ORJ07-xxxx&Dx 

Well No. MW 357 Installation: N/A 

Project No. Client/Project: 8JC/C-746-U Well Abandonment/Replacement Site; PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/25/2002 

Elev.: (Well pump) 368.90 
Elev.: (Brass cap) 366.86 

Depth 

NOT TO SCALE CIf:J 

z.z'1.0 

(1515 M) 

G-9 

Drill Contractor: Miller Govemment Services 

End Date: 3/10/2002 (1018M) 

Well Coord: N 6451.80 
W 2829.58 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth 8GS: 1.9' Weep Hole? ( Y' N): Yes 
Guard Posts ( YIN): Yes 
No: 4 

Surface Pad 
Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 55.2' 
Ventilated Cap (Y IN): Yes 
Grout 
Composition & Proportions: High Solids Bentonite - 925 lb. 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 9.9 - 10.2 
% Solids: 30 
Tremied ( YIN): Yes 
Interval BGS: 0.0' - 45.5' 
Centralizers ( YIN ): Yes 
Depth(s): 63.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 16.5 hr Vol. Fluid Added: N/A 
Tremied (Y IN): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Amt. Used: 700 Ib 
Tremied ( YIN): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
t nterval BGS: 52.7' - 62.7' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in. 
Total Length: 42.0' 
Sump (Y IN): Yes 
Interval BGS: 62.7'- 64.7' 
Bottom Cap (Y IN): Yes - O.4-ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

JAC
BOEBCSHTEL B~~~E~~~ ~~£g~Jn~~~~~~rUN~~C -4 us GOVERNMENT CONTRACT OE·AC.05·980R22100 

,.<l"."'~'-'-'U: Oak Ridge, Ten~ssee • Paducah, Kentucky • Por.smoulh, Ohio 

_ _ _ _ Science Applications 
':=:;.:,-:~===: International Corporation 

_~~~. P.O. Box 2502 
Oak Ridge. Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 



DOCUMENT No. DOE/ORl07-xxxx&Dx 

Well No. MW 358 Installation: N/A 

Project No. Client/Project: BJC/C-746-U Well Abandonment/Replacement Site: PGOP/C-746-U Landfill 

Contractor: SAle 

Start Date: 2/24/2002 

Elev.: (Well pump) 369.05 
Elev.: (Brass cap) 366.62 

Depth 

NOT TO SCALE c::u:::J 

(1210M) 

Drill Contractor: Miller Govemment Services 

End Date: 3/8/2002 (1545 M) 

Well Coord: N 6444.38 
W 2851.93 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth BGS: 1.5' Weep Hole? ( Y / N): Yes 
Guard Posts ( Y / N): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 74.4' 
Ventilated Cap ( Y / N): Yes 
Grout 
Composition & Proportions: High Solids Bentonite - 1250 lb. 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 - 10.2 
% Solids: 30 
Tremied (Y IN): Yes 
Interval BGS: 0.0' - 65.4' 
Centralizers ( YIN ): Yes 
Depth(s): 83.0' 
Seal 
Type: 3lB-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 16 hr Vol. Fluid Added: N/A 
Tremied (Y IN): Yes 

Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 1100 Ib 
Tremied (Y IN): Yes 
Source: Project File 
Grain Size Dis!: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 71 .5' - 81 .5' 
Isolation Casing ( Y ( N): Yes 
Type: Steel 
Diameter: 14-in. 
Total Length: 40.0' 
Sump (Y IN): Yes 
Interval BGS: 81 .5' - 83.5' 
Bottom Cap ( Y f N): Yes - OA-ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( Y / N): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-IO 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

MANAGED FOR THE US DEPARTMENT OF ENERGY UNDER 
.. US GOVERNMENT CONTRACT DE·AC-OS·980R22700 

"'''"''' ... , ........ ,,'' ' ' Oak Ridge, Tennessee • Paducah, Kentucky • Portsmouth. Ohio 

--~ -----------.......... ..-----
-jiijijF,-' •• -" 

Science Applications 
International Corporation 

P.O. Box 2502 
Oak Ridge. Tennessee 37631 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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Pogeicf-L 

LITHOLOGIC LO Gl BORING/\'tEll NO.: Mw3S8 
Facility: Yb/J P I Site: ().-74&. Ll 

( 
Client: Environmental Restoration Division! j? ,) 

I 

Contractor: ( ~A-rc- 1 Drill Contractor: ;Ill ~ S Driller: S· ;;~t- ;:'1 r' 'T 
Start Time: ILl 3C) ;)./C/ I(j)~ I End Time: J? I::J- OJ./8"/Oa- Borehole Dia(s): &" S~ 

Drill Method/Rig Type: $1 ~p1 ~/It'" Il",t;~/{ Clf1ct;(~,ybO'1 ()ttE?5 > Total Depth: S7-
Logged By: fJJ~;}!I t!~ Protection Level: D 

I 

Depth 1 SAMPLE I KE.AS~EYDt"TS 
IlTBOLOGIC DESCRIPnON IC~HI COMMENTS 

(rt) r I re~eryIALPRAlEeta(.Gammalvoc·1I lntel"'l'al Numbe!" ftt) (~, I Cl'tDI I_l 

- CtAy' 'ff-4Cf' $"VJd --~ -
.~ 

dt;/~ yf'/#£s.'dtl (j,'C(""f f 
iDYll (/6 . 

( -
jU~ p'1V/fI./<; Ie YP/itJu., 4-

~ 
t-( . () 

· I'f' b~~w'" /tJYll S-/tl 
~Ii , '~I- -l -: ~~j)4"fll/qV; /V'101 -\ 

j,/r" 
-

· -----'3 - -
-

~ ---If --(Juri frt;t'" it.' ---) d --
t-IINt' 5"" --.. -)-

J- v",/7 /iN Clr'illj e '"t'l}!~ l-. . 

1; J." pt/- dqr/( yp/IN')' $ t-, 

t - ~ 'i/ O 
tJ,rt; "7 c J tJ Y /Z tl6 -

1/ 4/"1d/ <!o .. f'S or ~ -_.-
· --. ''''7 ' ' f ~ 5 vbt;''''f w~. -

1-- o if'" I' 

lI/liJhl- tS/W, ---

( 

--· -q - -
-

~ 
C; 

I~ 

In; d' ~'" tI --
aflY --- -

1(J - ~ V fJr'7 ,?(Jt' &,r'i", t --
:) /()'(IZ ~/z ,""/-' d"",!t. -

~vll -
ytJ/I(},,;;'~" (J/tf"'j' e -/I _ . ./ j) 
1i/71Z C/(J . 

-'j 7/' --
5~ti){;PI~ 11/4/, /,.rvVJ ---

~ /f'1 tJ/~ ~ --12 - '--.. -... 
~ -.. . -
~ . -
5 1'3 - -• "- -

C. 
I 
DATA~~; 

. ... 
DATA CHECKED &: REVIEWED BY; ! DA.n:: 

G-ll 

.--_. \ --_ . .. 
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C-17 

Page..Lcfi 

LITHOLOGIC LOGI BORING/WELL NO.: ?lJV ~S-~ 
Facility: ?6fJr I Site: 

c Client: Environmental Restoration Division g~t!, I) , 

Contractor. ( ~A-rt!. J Drill Contractor: Driller: S' tt;v/"',; '/ 
I End Time: 

7 
Start Time: Borehole Dia.(s): 7,)" 

Drill Method/Rig Type:g6 ;;;~4/ fll"'" /lv<;t'/s t! Ilf g:, ~ ( ~rr.:bJ n LMC 15' > Total Depth: ?? 
Logged By: li£,,;) 1/ fL 

, 
p - Protection Level: 

SAMPLE I FIEIJl 

IC~HI Depth KEASUREYD<"TS lIl'HOLOGIC DESCRlPnON COMMEl'.iS 
(n) I rc~~'t"1IALPRAJ Eea{. G-.mm& I voe's Intern! Numb~!' en) (~I I nom I (_I 

1,/ -: C L Ii- Y /. fJ./f ~I/I-
,-
~ 

-) , 
--

-1/4'if' 14" til ' ---
·1 ..... - ~ v{J/, pti/e t)YLl"'7 f! -I _ 

J!~ -- ~v" /P)'IZ g/z. , /11 ,1- -
d",,/L ytJllc'(/"5~ -

i~ - vi ' 5'u -
(),'qnjl"' ~ VIZ /J. ~ --
~vi;{li"fl//4V; /1'10 , 

--
j)- - MfJ/j), --

Lp~ s t 147 c. J-. , --
pC'f/(Nt1 "I ~;oC~1 -

i~ - -
--
-

( 1'1 -
¢ $'~m~ ~Jj. -. --

~ I ' _ ~/ -
1(.' - --fr4,'f 7",1 ) --

~1iJ' dt.i,J~ yrI1t·/,I.·/$1, t"'<f "'7 e -
'21 - t;O IIJ y)Z (,/ C M .,t.. ! I} /, ~ -r; ;:0 tf y~ 7 ;v}-J 5 t/ IX " 1 i/~ -

-- ./;/;v, I p1~'/71- -'-
ZL- -- -

-
z3 - -

- -
-

Zr ZiI· (J - 27-, i -
-c ~4"" ~ ~'J "A,.-(/. -

2+' ~ - 28",0 -25 - ~v'\ -
5AtV D \ ; t-~l e c. t t!-Y - -

f;; drirlt- )y(}JIC"''-?1, C',,{, .. ~tJ - -- 7.6 - IIJ'tIZ 6/6 " d -; .. ;npj/v." yrt(/nf. ' b'--.. 
ff.'/)4/'Jf J/ltj'; -Iv svb,.,.-·,/t'; .. ... -... 

-z1- - /VIp is f-S -, , -
( 

I 
DA.TA~~; DArA CHECKED & Rl:VIE"II'ED BY: I DATE; 

G-12 



C-17 
Page-3.ef~ 

LITHOLOGIC La GI BORING/WELL NO.: fI/Iw 35't 
Facility: 'P6fJP I Site: 

c Client.: Environmental Restoration Division BTt .) . 
Conlraetor: ( sA-fc! I Drill Contrador: j'-1{'S Driller: )'. 0((/h,-cY 

Start Time: I End Time: Borehole Dia.(s): 8. ~ 

Drill Method/Rig Type: fS~ dike.; f~V'11 {4HN~ CI£1?~1 ~IbM 11'1£1-5"'" ? Total Depth: '39 

Logged By: II/v ;t /,;z-- Protection Level: 0 
SAMPLE J FIELD 

IC~HI Depth YEASURE!(E1,"TS I.IT'BOLOGIC DESCRIPnON COMME:o.iS 
(rt) I reeo.ef"1IALPHAlBeta(.Gamm&1 vee'. Inte,.,..J Numb~r (ttl . (~I I QlDI (_I 

~\JI\ ~ '. . . ',- ,-, ........ 
Z!? -

'~ I~ · Iv 
,,~ , 

C-v . Z1 . . . 
Zl(,()" 29· 8 . 
SA 1Jj) /,1-1-/,; 1'''41.11'/ . . 
~, 

30 - .f-.rlf,·e [Jily - -
d~.;t ytllptv,'~'" t:Y'(I1~ f I--

~ !t)YI} (/6 I ttxe"if -----
'31 - l\}\'\ S,D §(/.aI1~ .'(~.f :A//<i Il'd 

· ~ Yo ;700.-1'1 5~.~/~ 
; . zq. S·~ "3</. 0 -

5l. - f!::!Ji- I~ ff/p ~;/I --. i -j-J"tf <! r 74'" 0 
dli,,/t ,x,.,v//otu;'~" tJr'rI'~ t' 

"jJ - It'!;t. {:J, '" ;t1.J. L'rl1 l-
tjdi'/. 1./1- 7'/lXn~v/~./ 
~I//I' JP1C'/~ I- -, 

(" 

~r 
"3'1.0 -"3 G.D ---

t;6,,,, p t;~ C; OtlL·e -
3""'- - ~ --

'~.Jf- '36.Z . -
1.. ." 10 tLAY Su ... '" ?-.!f I~~t' -., IJ 

~, h-'~ 

~ ,0 (H,,(! ",,(/d"'~ '" 1'$ It - A£"d~ j-
3~ - ~ 6,-'()tIIl'/ 10 e viC, flI6~"f"'(; · ;;."...." J!>tc is I 

-r._ 
{LfNIJ Ski'" $ 

-;t, .z- 17-0 =:.= 
5"J£.7'( eLIJ.'-( --.-3:r -

,-n:t.P 6,. ... a; NOt? ~d;' .'-
y,tJIIPtvl,., (;.,-OIU,/1 

_. 
· ._, 

3$1 _ iO 't /2 ,(tI, ..f,' r JV) .. - Tr-ct?' t14P)P ~~.w:; _ .. 
;M()if I- "-" --_ .. 

"Yi · ' -
?: 
a; -... 
:. 
"-... ... ... 
5: -, 
.... . 

DATA~~: DATA CHECKED & REVIEWED BY: I DATE: 

G-13 
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LITHOLOGIC LOGI BORING/WELL NO.: )2tk) D~ 
Facility: ''PhD? 1 Site: C-74 & {) / /U.1,~ 
Cliel1t: Environmental Restoration Division I ,) 

, 

( Contractor: SAiL I Drill Contractor: I--lt-t ~ Driller: H. o P Gti·V l2Lio#-( 

Slart Time: l~-:S~ "3/5/0,-, 1 End Time: ~7S(l) 3/~/D-z. Borehole Dia(:s): g~J 

Drill Kelhod/Ri, TJPe: g '/<-/ I-I-SA J ~ H.tL 5 I ~p~ J fl.Hi. <is5" Toul Depth: «>5 
Loned By: ~/ , HULL'AJ~ Protection LeYel: D 

SA!OLE f1ELD 

IC~HI Depth KEASURE!{!1."T'S LlTBOLOGIC DESC1UPTtON COMMt.,.,,.S 
(tt) lDtu .. .IINumb~:"' rem)' ALPBAI Beta(. Gamma I vee's 

(~II _I (_I 

Lto - .'\ CL.d'l .... J Si-vsoy (l{(.JI.,/ 

5~~~vLfi-,e.. r.v 

4{ - ~ 
Svce.::}L.J.0u,~. 517A: . 
J.-1 () '$ - - . ~ ~I I' , / j-ov./l ..... 

LlO; &).0 T7Z.il.C.if..-1-f iCA / 

4l.- I 
YiL.l-i..Ctv.)) 5J+ ,Z0C.47::;) 

U'? L'5Y'~ v/& ). 
43 -

· .. 
41 -

( 4~ 
$l'NP H '<; 'z- TV · · H~d/ f,./,;<-t' 0 42At;;<i6';" 

4y -. \~ Hv z:;.:c:.eA. ",,-,-y ~ a.;; 

~I -~ ,.-

· He" 6, TCJ L...) (...( .J 

Lt7':' ,\.,\6" 
_,,0 

j7Z AC.tC... ~" ."'/ tl!-Ac-c... 
J-i.' C-A../ '/£.. LLVC...v .-~rl-

SO IZ-Lt::> (~y it:.. '5 /~) 

Ll'iS'-
· · 

4'7 -
· 

SD 
0 5.6.ND r-IAJ-£.. 

~D '7,Z~Nrl-C>/ t-tJ,U <-
" ~. /u '5olZ17i7.;> i SVO,~"/,;..j.o,,,,,>, v C;; / - "J~ SJ7U;J~ to (2c-~."'; 6 (7. ,':J "'/12--~e) 

~ 
Sl.- L vt.<.J vz.. '-1'( ; .. . 

• 5~1"";;) f.-U:' .. O/V;<-( .. 
t.,(Z.Af""'C.i/" $1/82?';..IIU,;)c ~ .. ... 

5 'S'j -: I/ZACIC...~. P-i¢~i. ~ , 
h'~£<-L .. ftf""D~ ... .. 

I i:il-~ k('~..v '7..5'1e. 
./ 

( DATA ~6tiBLft: ., 
.... I DAn:: 

G-14 
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LITHOLOGIC La GI BORING/WELL NO.: ynk) 5GB 
Facilily: ''PhD? , Site: C-74" {) ~ 
Client: Environmental Restoration Division I ,) 

, 

( Contractor: 6AIL I Drill Contractor: f..-tt-t ~ Driller: H. tJ PGtfV lZL+( 

Start Time: I?J"S f- '3/s/0,"-, I End Time: ~7SrL; 3/~/o-z. Borehole Dia(!!): gY'u 
Drill Method/Rig Type: S '1<-/ /-1. SA j ~HtL 5 I ~p~ j C.Hi. <iSS- Total Depth: 'irS" 
Loned By: \/ . HULL' AJ~ Protection Level: D 

SAMPLE TIELD 

IC~BI Depth IlEASURDlD'c'TS umOLOGIC DESCRIPTION COM!lE!'o"TS 
(ft) I ~CUgel'1 AU' HAl Beta(. Gamma I voe'. Internl Numb ~:-t fn} ( .... , I ~, (_, 

"S'-{-

~ 1\ 1)") . 
/' t,lZ AJ/.i!:-J LI;ill '-I 

-~, '? Pt.~U V 602-I'L7:J}C(/-«.; 
· ~D V~ 1.£ l "..!>oC"::.i- s..wi=> 

')~ -: .,. 
TZJ .j or.ey l.' .. ..,~.sL. 

· ')6/ P"-.'?;;;0~ 0,ZA,V£L . 
./ 

172 A:e-c.. C" 0'-6 <...rL o,lZ.A1;, ~ 57 - (pO S1ilcAJ~ OZC) ,.)f<o-l f? s-
· 

'lIZ. 4/"-) 
~- [O/..J :!UZ- to) " 

( 1\ 
~A,PD Fi~:::c......,-o 

1\ "'S-7 - ~;JI U~ &71Zp.,r .... u~ 

:5 iJ.6 JLJv,(,J>~ -' I-u--i .l..'-. 

, 
5o,Z.Ti"t-'~ ) E ·fi;.v;:>/ 'iH+ ,."'\, 
15iZ,·wJ",.,' (2 ~ '/ <. ~Aj 

{PO 
5~P3 ;iX'S z:s:a:;y~ 

~ l~ rt~7J7[; t.(. 9 [ttcJ'/ .;D 
~( - 1).0 fi>z"''o,L..--~~~~ trr 

· V')[;4l: "f ColSifZSi:-

&Z -
(/"J~ 5A.<J[/ HI[j,/t.J./J-Io 7b 

iRt:S V,uZ", C:~5i:.- ·s.~., .. i"P/ 

SV/~iZcJv~a:Cj) I Y.lilo/ 

03 - Pl:v Jl.. '-Y St:.>;z:n:.l;, ./ Si:JML 
~~AvLLL3J~)JM~ · P £R:3dLL. TO VUZ,{ (:b,.\,Z~~ 

"Y - PUJCJ..f.j!7iz.c,..II-i.L .I~ 

· S"~M1 f.3<p~tJ~." 

· Vtf... "'/b) (!.rfC.JLt,/ (JI.(JAZ.~ ~ 
~-s- ~.!i.. ,J-(tC-A-

~\( 5A~J AS C>.-13r:;J'CtZ-
.. Ct i2N "- t..t.-Y ( YOI'lcJ), 

'.f.. - 6"- ~u RAJ-L PL6,ILC.. w VIC~y 

~() 
LGIA&SG ?~";'ZWilp 
,"Ae.c~'3· ;UL&"2AJhl<-'; ... 5 uoAMJ uu<.. 70 .. 
SVI~~~hwDD 6~:V7 .. 

5 ~? - ~ 13;4'''~ 7. '5"Ye.../?/"Jc~.;wI~ • ... {3;vAO't I ~e:r-

. ... ...mt:; 
I 

DATA CHECml & REVIE:1I'E:D BY: I DATE: 

G-lS 
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LITHOLOGIC LO GI BORING/WELL NO.: )Jtw 56B 
Facilily: -PhD? I Site: C-74 (p {) LAuJ/. 
Client: Environmental Restoration Division I I) . 
Contr_ct.cr: SAIL. I Drill Conuac:t.or: Ht,~ Driller: H. t.J PC-dV12L<i-/ 

SLart Time: I ?J-:s-=r- '3/5/0L I End Time: $'jsrIJ 3/&/0 2 Borehole Dill(:I): 8'~J 

Drill Yetl1od/Rig Type: S '/t-I I-I-SA I C!.HtL 5 I 5P~ ;eNtL <?sS"" Total Depth: %5 
Loned By: \/ ' HULL'J...J~ Protection Lenl: D 

SAKPLE FIELD 

/C::CH I Depth HEASUR£!(D,'TS I.ITBOLOGIC DESClUl'TION COMMENTS 
(ft) InternlINumberreCn)er,' ALP HAl Beta (.Ga=-, voe', 

(~II ~I (_I 

G"lr -

107 -

70 · ., 

,-;i~l -- frtflAVit-L ~i:::>"'( 
· --~ C'-/.()17,,) ~i M-'-TZl 

7/ - VOL It' COAIZ bL.,5LI.Q; 

· 
~. fZPvr«.... 10 /;1,Oz..V 

,r 
~ 6;)~ ,::w:/>..3L-<-1£} 

'l. - ~~ 
~(~t>-ULL. fIZAi2L 

· Co,~:~Cji~I£L../ 
S Vl9 Ll,..{; #j V t..&2...-TO 

73 - 5Vi37c}))A>~a) VtiJl..y 

· 
p6:-;U ¥ !X;rcrrD / , 
W~ .517Z&>~"? eJZC;:j..u 

7{- /7. ,~Yi?- 5-;~) 
"-

7-;-

7~-

· 15/ 
77 - )JO ZCi..U Vf.fl( 

· ~b 
75' -· · 

7' -
· · ~o · - ~b; 1.-f.li.,;~IVJ..A-TO 1P ..... .OJ 

&.u'iZ6<. / 5J/5&JU~"<D-, ~ ~tJ <irl -: '1)'5 LU ~(,.c... 5L1iZT~.,l':> .I (lt11iclj 
6iv~~ t..X.fi 7TZA.c.£-

C ).lTA~~: 
I 

. "" ..... 
DATA c:HECIG:D & R£VlE1I'EI) BY: I DATE: 
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LITHOLOGIC LOGI BORING/WELL NO.; Y/tk) 068 
f'acilil:;. 'PhD? , Site: C-74 ~ LJ L~ 
Client.: Environmental Restoration Division I I) . 
Contractor: SAIL I Drill Con tractor: ~t~~ Driller: H. tJ PCt-rV2.L+i 

SLart Time: L~"5-=r '3/S-/CJ"Z-, I End Time: fl'O;SrtJ ;¥,~/O-z.. Borehole Dja.(s): 8'~J 

Drill Yethod/Ri, Type: 8' 'A-I J-I-SA I C.)-lt[ 5 I 5Pc<lt.V L~Hi- '1$S- Total Depth: <ir5 
Loned By: \/ . HULL' 10~ Protection LeY!!i: D 

SAKPtE m:LD 

IC~RI Depth MEASURFJa:].'TS UTBOLOGIC DESCRIPTION COMliE?-."TS 
(n) raC0gery AlJ'BAI Beta{, Gamma, VOC'. Inhrnl Numb~r In) (_II _I I_I 

8-2. - Coo OLL 6,ZAlJii..L 
(~EACH U. U-P-.-"".laL 
~ '~f ~ ~rlZcw~l 

<i3 -
. . TZc!J.J,v • V IZ... .51J 

I A.J ~p c:.A.:P .. 
C LA '1 ' L1C,PlT /3 i2.M.J .... .s , if .. 

- c, 1ZA'IJ/!'Yi!.t4z.) J..4..t.~ P 
~ V -: UIT1f- ycc..WJIl,SH- oZ"'::-A 

(to" E:.5/i.)}-'w u)..1. t:::x7 ~ 
~Ft""L~ mAl ~ 

'')" MtC,-/.! ./ 

'f!> ~~')- O j::.r 13.., p 
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( )ATA ~6tiBlfi: DATA CHl:CKED It tu:VIE'1rED BY: 1 DATE: 
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DOCUMENT No. DOE/OR/07·xxxx&Dx 

Well No. MW 359 Installation: NIA 

Project No. Client/Project: 8JC/C·746-U Well AbandonmenVReplacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/21/2002 

Elev.: (Well pump) 369.07 
Elev.: (Brass cap) 366.65 

Depth 

NOT TO SCALE CIEJ 

(1510 M) 

Drill Contractor: Miller Government Services 

End Date: 2/23/2002 (1010 M) 

Well Coord: N 6448.02 
W 2840.71 

Protective Casing 
Material Type: Steel 
Diameter: lO·in. 
Depth BGS: 1.5' Weep Hole? (Y / N): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Si;o;e: 4·ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4·in. 
Total Depth (TOR to TOS): 31.9' 
Ventilated Cap ( Y / N): Yes 
Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gat): 10.0 
% SolidS: 30 
Tremied (Y / N): Yes 
Interval BGS: 0.0' - 22.3' 
Centralizers (Y IN): Yes 
Depth(s): 40.0' 
Seal 
Type: 3/B-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 20 hr Vol. Fluid Added: N/A 
Tremied ( YIN): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Si;o;e: Project File 
Type: OSI #1 Filter Sand 
AmI. Used: 900 Ib 
Tremied (Y IN): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 1 Q·ft 
Slot Size and Type: 0.010 Horizonlal Slot 
Interval BGS: 29.0' - 39.0' 
Isolation Casing ( YIN ): No 
Type: N/A 
Diameter: N/A 
Total Lenglh: N/A 
Sump (Y IN): Yes 
Inlerval BGS: 39.0' - 41 .0' 
Bottom Cap ( YIN ): Yes - O.4-ft 
Backfill Plug 
Material: Pel·Plug 3/8-inch TR30 Bentonite Pellets 
Setup/Hydration Time: N/A 
Tremied ( YIN): No 

U. S, DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DJFFUSION PLANT 

G-18 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS .... MANAGED FOR THE US DEPARTMENT OF ENERGY UNDER 

~ US GOVERNMENT COtoITRACT DE·AC-OS·980R22700 
",~ • ...,.,_",,\l( Oak Ridge, Tennessee • Paducah, Kentucky • Portsmouth, Ohio 

. ____ .... SCience Applications 
International Corporation 

-.J'foiit;..~ P.o . Box 2502 
Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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Page~cf-Z. .. 

LITHOLOGIC LOGI BORING/WELL NO.: f'tw 5~'i 
Facility: p(,p{J 1 Site: 0-7t.t~ LA 
'Clil!nt: Environmental Restoration Division 81C I) 

( 
, 

CotlU'aetor: ( 9:t.rc.- I Drill Contractor: tt145 Driller: ~, ttl t- ,t.,..,.. ";7 

Start Time: 15"1(/) ' ~/()-I /(Ja- r End Time: l(,b@b ()/aa/aa-. Borehole Dia(s): g o~ . , 

Drill Yethod/Rig Type: 8 t 4 t%w f /,AM A(/4"/ '> t f1 £ 5' S I'~C'7 (Ht:'l5""> Total Depth: {/~ 

/J!tuJ!I. ;t~ 
/ 

LOlzed By: Protection Level: D 
v 

Depth I SJJil'LE HEAS~EYENTS 
IlTHOLOGIC DESCRIPTION IC~Hl COMMENiS 

(tt) I I reetrgery IALPRAl Bet.a{,Ga.mma I voe'. lnter'Yal Numb~:, (fl) (.,."., I __ I <_I 

Z~ 1 
l.1 - . 

36 -

', / -
· 

3-z -

'3"; -

· 
~ 'f -

,('-
· · 

3b -

77-- -

,~ -
Yr,//I #vl '10 ~'1 

,~ - J<j. 0 - if 1. f . - --
~/, N/f --' -:-

~ 

~ 
_ 0-
~ .. ' - /"/0 .:.. 11)'1 I t/4 '( . cJ..,,/L yll!tH(,J/~7 r--' ~ .. . 

;; rif t.r4"''; t' fO'f/l t: .. - . ' -,.. 
/"l1JtY,'(/ Y>1 f() . ,;""f' .. -:-: -: ... 
4yti/~ft! H . .co -_ . ... 

t{( -:. ;"t.v-O S , plot! r h '/N'/ ---, 
c - --

C lL=D=A!=A:::~='~===: ==::::;::::;::::;='i=~=~=:===:....=DA=T=A=CHE=CKED===&REVIE:"irED===BY=;====::::;::::;==\D=;.;,=n:=:::::;=ll 
G-19 
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LITHOLOGIC LO GI BORING/WELL NO.: f1lt J -z S"q 
Facility: ' p~f}f/ J Site: 

Client; Environmental Restoration Division /)te. I) 
I 

Conlrador: ( $.4£C I Drill Contractor:(fi1G 5 Driller: ~. t4V~7Y'LI 
Start Time: I End Time: Borehole Dia(~): _6·5' 
Drill Method/Rig Type: IJ/~0r'C Total Depth: ¥'~ 

Log£ed By: g~ !t~L.) f ilM 4(/(!/7 I'M£:. 7 <~;1()()" (fl1£ 75" :;- Protection Level: D 

SAJiPLE I FIELD 

IC~HI Dept.h MEASUREYDl1"S LITHOLOGIC DESCRIPnON COMME!'..,.S 
(tt) I rc~e!"1IALPRAJBet.a/Gammalvac·1I 

Intcr'f'8J Numbe~ (tt) (C'J'tIlI I 1"",1 (_I 

i-IZ - ,J, 

\ 
~· · "'':.L 

:\ ~v~'" 

l,fJ __ \ \ to I\~' \ 
\ \ , 

i/"! 
tll/c- L/:;", ~ 

, ..... . 

l({ - ~ 
5/t,UJ) ~ ,,,/I. 

~( 
~ fiII- 1"'ilt' <--tj,,11 5O""'P , ) 1vV' (Motlf~t(1 t' y()ll~ 11/1-; ~ , . . {if -

i)"O(.A,!l1 If) yll. i"/If - : 
L/~ _ v < 

: . tI.ni bi:cl 1/( ,L1IVO 
Ptl'/ ~- . 
/lbl/.1CP! IJP/)61f';' , . -

~ 

<- ?f7/f :c L(J- - - 76f , 
. 

?/g" /3/5 

1\ \ i-N -

4Q':' 

-

-

-
-

-

~ . 
-.. .. 

:.. 
... 
<II ... := -:. > 

"' . 

" ..... 
DATA CHtCXED &: RE'VIEWED BY: I DAn:: 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 360 Installa tion: N/A 

Project No. Client/Project: BJC/C-746-U Well AbandonmentJReplacement Site : PGDP/C-746-U landfill 

Contractor: SAIC 

Start Date: 2124/2002 

Elev.: (WeI! pump) 362.20 
Elev.: (Brass cap) 360.03 

Depth 

NOT TO SCALE 

(1500 M) 

Drill Contractor: Miffer Govemment Services 

End Date: 3/712002 (0945 M) 

Well Coord: N 6467.64 
W 2627.14 

Protective Casing 
Material Type: Steel 
Diameter: lO·in. 
Depth BGS: 1.7' Weep Hole? ( Y / N): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4·ft x 4·ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 42.7' 
Ventilated Cap ( Y / N): Yes 

Grout 
Composition & Proportions: 200 Ib Bentonite GrouU70 gal water 
Grout Type: Pure Gold 
Weight (lbs/gal.): Scale Unavailable 
% Solids: 30 
Tremied ( YIN): Yes 
Interval BGS: 0.0' - 35.0' 
Centralizers (Y IN): Yes 
Depth(s): 50.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 15 hr Vol. Fluid Added: 15 gal 
Tremied ( YIN): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: OSI #1 Filter Sand 
Am!. Used: 850 Ib 
Tremied ( Y / N): Yes 
Source: Project File 
Grain Size Dis!: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10·ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 40.0' - 50.0' 
Isolation Casing (Y IN): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 32.0' 
Sump (Y IN): Yes 
Interval BGS: 50.0' - 52.0' 
Bottom Cap (Y / N): Yes - O.4·tt 

Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): NIA 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-21 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

MANAGED FOR THE US DEPAR1MENT OF ENERGY UNDER 
• US GOVERNMENT CONTRACT DE·AC-OS.980R22700 

..... "'~'--,,< . Oal< Ridge, Tennessee • Paducah, Kentucky • POftSmOuth, Ohio 

Science Applications 
Intemational Corporation 

p.o. Box 2502 
Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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DOCUMENT No. DOE/OR/07·xxxx&Dx 

Well No. MW 361 Installation: N/A 

Project No. ClienUProject: BJC/C·746·U Well AbandonmenUReplacement Site: PGDP/C·746·U Landfill 

Contractor: SAIC 

Start Date: 2/23/2002 

Elev.: (Well pump) 361.47 
Elev.: (Brass cap) 359.46 

Depth 

NOT TO SCALE 

(1340 M) 

Drill Contractor: Miller Government Services 

End Date: 3/612002 (1015M) 

Well Coord: N 6487.36 
W 2617.48 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth BGS: 1.9' Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 Type: Steel 
Surface Pad 
Composition and Size: 4·ft x 4·ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4·in. 
Total Depth (TOR to TOS): 57.5' 
Ventilated Cap (Y / N): Yes 

Grout 
Composition & Proportions: 200 lb Bentonite GrouV70 gal water 
Grout Type: Pure Gold 
Weight (Ibs/gal.): Scala Unavailable 
% Solids: 30 
Tremied ( YIN): Yes 
Interval BGS: 0.0' - 49.0' 
Centralizers ( YIN ): Yes 
Depth(s): 65.0' 
Seal 
Type: 318-inch TR 30 Bentonite Pellets 
Source: Pel·Plug 
Setup/Hydration Time: 21 hr Vol. Fluid Added: 15 gal 
Tremied (Y / N): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: 051 #1 Filter Sand 
Am!. Used: 550 Ib 
Tremied ( YIN): Yes 
Source: Project File 
Grain Size Dis!: Project File 

Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizonlal Slot 
Interval BGS: 55.0' - 65.0' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 32.0' 
Sump (Y IN): Yes 
Interval BGS: 65.0' - 67.0' 
Bottom Cap (Y / N): Yes· O.4·ft 

Backfill Plug 
Material: NIA 
Setup/Hydration Time: NIA 
Tremied ( Y / N): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

_ _ __ Science Applications 

G-22 

.:::::::..~~ International Corporation 
.~;=,;;w~ P.O. Box 2502 

Oak Ridge, Tennessee 37631 

FIGURE No. 
DATE 

C90001 cask3 00 .ppt 
10-29-01 
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Page_' cf~ 

LITHOLOGIC LOG' BORING/WELL NO.: !1/JW36! 
Facilily: Ph of? .1 Site:{]-7lfL, C< ~DP '-<-
Client: Environmental Restoration Division 8T{ I) 

( 
, 

( 5, A-,]: ~ I Drill Contractor: At,> 
5 .. lr7A.J.)"r~,;:-y 

Contractor: Driller: fl')l _ '" 7; 
.~. 

Start Time: 14(fJ!? ';;L/ ~ I ~ 'C}-I End Time: i~(f)~ ~/ t1t 1flYd- Borehole Dia(s): f·~ 
Drill Method/Rig Type: s.f;, 1!:,4w ?'!,C,01 Av, .,;~ c''''/3. S· S/JOo"l , {iI1G 1, 7 Tolal Depth: 33 
Logged By: -!t~h'1/J!l14 Protection Level: .p -. 

5.UlPLE I FIELD 

IC~HI Depth laASUR~ IlTBOLOGIC DESCRIPnON COMMENTS 
(tt) I ree0gery IALPHAJ Sear. Gunma I vee'll lnhrrd NUIllb~:, (tl) <_, I _, b'_' 

- (). 0 .- rJ.1 ~./';~} 14't: Is' 
_ 0. _ 

~;L',I :: ~' -=-- . -
* :f 

0.1- 1,5- _ .. -. - . . - . 
I - ,. 51X1'! (: l-AI../ - ' -

~J ~ 
,. _ . 

. :.j. f) 
1": 'e f? ~"i'J - ~ .. -

\ ,,~ ' " - " -ct. . It. y(41o,oI,'5/1 b,,''''' ; . ~ - -. 
"Z - . ." . - .. -

ItJ'tjZ vlt.ro) 1t'/41,$V/ - ". -
· () 'u"'7 e 10'/ 7-ILf, _ .. 

· . V .. -
3 - .f. . 7 4)1:,' ~ .. ' 14 _ .. -.,I'IYJ~ ~ 

- , -
Il1tJ 17/-; 

I~ ~ 
It 

-5t •• ~,i ':7.11 
--

CLA'! -
~ 

---' d 
-

i/I;i~ ~(.·n j -':/' - -
~,/ iff'''''! t~ If! pr~'i'I j' {! -· -

Z IOYIZ !JIZ- , ,vi r .-
· -b - t ,MrX!p.'&iN ,//J/lc;.v,'S ~ -

).0 -
h",uvv'" /1)7/2 51&! - ;:.~/ r",t, .. ·"., '1 · ' I- - -

7-:' / ; /""7 J /Vl~1 /5 - .P (?t.ti ~,> ,,' L;/-
~,/1>4"'f~' /~/ .-

· -
Ih ·7/dl/l.1 - j)loI{ f 

~ - 1,\ ~ q . --
5r.J~VI€. 7 ; 10 I-

{LAY --
I!- SCI'" J -

-fir,;" e -
10 - ~v:/l -

/i~';,1 61",/511 ~,r~"'1 .' -!;!: -~ 5'13 "7-;' .f (J Y p;lp/,/, I~ -
:;.D tfy<; 7 5'y f?1i /11'1- -

1/ - -i . ) -mfdp'/I-/ e {)/iJl,AJ'" '-
'5 )"Il. 'f /'1 .;; / IV? --

~ 

IZ - -;;t/be;"'l": Itf--"'; f'I1PJ"J1- -.-• . -.. 
~ 

....... -.. -.. ... -5 1'3 - -, -, -.-

DATA~~: DATA CHECKED .I.: REVIE"irE:D BY: I DATE: 
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PogekcfJ. 

LITHOLOGIC LOGI BORING/WELL NO.: /VlW3tp/ 
Facility: ;?/;fJ? -' Site: C-7t;0 lA L-MJ b 
Client: Environmental Restoration Division 8:r (!. ,) 

( Contractor: ( ~,47 c?-
I 

I Drill Contractor: /vi65 Driller: tj . 6~", ,h, t''T' 

Start Time: I End 'Time: Borehole Dia(s): i. 5 
Drill Method/Rig Type:s-fr 1!v;-,dv~ CJA.r-:. ) 1t't'6r1 CP16- 7S- > Total Del'th: '55 
Logzed By: It/;;'1..Jil ~ Protection Level: }) 

s.u£PLE I FIEI..D 

IC~HI Depth YEASUREYDiTS UTHOl.()GIC DESCRIPTION COMME!'I"TS 
(tt) I re=-e"" lALPBAJEeta{.Ga=a I voe's tnte"al Numbe::- (tl) (_I I .,.,.1 (_I 

1'/ - ClAY ~·b.'U~ 1d.!- .--
· ) -

$4 V1 d -· -rt'f e e 
;.( - ~ . 

i,f'" f f/t/fi 1l,J ~ {""II --';1/'~ 7 1" y' ':/ 11./ M 'I- Jd'1 c dt>.rtih -, 
. y4o(,l.l'~" /)v"",,'.1 I'!'YIZ -· 

~ 
-/6 - -).0 ,Ii 1t.1b~vrfr/14'/ -

) . // -
I'M tJi 5r , '/,.."" ~ 

/:)..- - -
-

" '-
11{, - -

~ ~ 
It; 

It} 0 . zOo 3 '. -,.-,.- .,-

~ 5AfJD y' eLAY ) h-.:;. £8 
_ . . 
-- -

Zo - ~'~ -;;"C;Vt7!. - ' -I! . It yiJ/IM'/~ h 
~ . ./ 

jYI(} ,.-{,( . _ . -

2 60), .. 1.1 IOYIZ 51'1 =- _-:" 
z( - { .D 

M~ t(/eijISh ypl/~t.v = :' -.- .-
1t"11l. ·?-IL/. . ,-.-y) -
j t/bt. l1f £,14 v, /'t . - " _ ., 

22 - 1"1~'/ '~r .. - ' -- .. -· Z::I.3 . 2-;'''> . - ' -. ry c. t.i4 y . l.,r,;,c t - . -s 'r'- I _. -· -;k ;'lei) /YJ ~,tI(J .,~I t! - .. -Z3 - Yf'!lVlv,'Jf' !)."Of...v,-" .. it .... - .. 
i f} 'tIL r/~ / ~vlJt;"rt·' 

~ ~ .NU;~I- jlC,v ·.-v\ 

2r . ..., 
z'l t l '" 2.'1-- '> . 

. ', ', -
:-7"~ 

~ A '1~1 S"r: £.;- ..,,~ d . - - . -I!L _ ~J /; • ''''ye =--. = .... j2,vJ' d "p"t 1'(, t (). ~ _ .. -
~.O 

5~~ J. • ~ Z; - IVy;l. '//Z.}M r d~~;' ---
, · 0 .~ 

- - -
Yf IIP £v,5 h 01/4''''7 e =-: = 

~ '-. IdY/Z tV£'/ ./I/M , _ . -
- 2.0 -

I'1P d I- .;;.; p';""f ~,I( ,/ =. '." .. -' . ... 
~ - -"-

.. c 

hi - --
~ 

'l1' - .=-;;.-
5 - ... > 

" - . -- " -, 

DATA~~: " DATA CHECKED & REVIEWED BY: I DATE: 
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LITHOLOGIC LOGI BORING/WELL NO.: ,A1u' 3C:t I 

!: 
; .. 
:. .... ... .. .. 
5 , , 

( 
I 

Facility: P6f)? J Site: 

Client: Environmental Restoration Division !37~ ,) 
, 

Contractor: t5A£e I Drill Contractor: (vt6 S Driller: t;. C<~v~r'Y 
J End Time: 

7 
Start Time: Borehole Dia(s): g:>, S-
Drill Method/Rig T:ype:~~4!d U {HM A''''~'h CflfG >".' < t:J,!M tMc7<;'? Toul Depth: 33 

/;tA.M/~f~ 
I 

Protection Le-vel: f) Loned By: 
v 

5.UCPLE I FIELD 

IC~HI Depth llEASUREY!NT'S lIl'BOLOGIC DESCRIPnON COMME!'.-rS 
(ft) I lReec-.~pY IAl.PHAlBet.{,Gamxnal voe's IntrrnJ Numb~:-t (tt) (..,.., I __ I (_, 

fl.\} .... t n, ;~- zr. r- ... " :-

-Z~ -
SA;';'!} ~'~\ .... e 1 i I/; 11'.;,e --

Ii> £/f ytlll~'ttl:'14 ct,/tf"/ --
t.V"t . -

~'i Vi J /6&"'1 }L· ... lt-d --7.1 -
j..liJl;""f .;;~/ r.-,r,,,,/ I"/(;df - .. -
c. . r..1 ·r- 2.<j .t' . - .-

~ I\LA~ <."'e ,,/~, -rro't =.-:= 
'30 - ~ 

~'t;i") :lllllclI//~" f~!t . ' - " -
~\J''''' 3'"Y!l/I, M'T 1'1,;{lr" Ii' -. -

· 
_ .. -

ypIICf..v, ~ VI P/()L/; •. 1 f'old ~ _ .. -
1- v/.{,l 

_ .. , -
. . I//wf /'J1N~ I- I - .. -

~I - 5£'t:r y c.t-AY J .,.,~t' t' :: ... :~ MII/t" 5~"vtS · _. -· -;;:;0, VfJ"! ft;/( _. , -
eJY';"'fe /PYi2 6/2 . ' - .-

3!. - _. - -
MT rvTodf"c.le Yf'llrw'> _ . . -

· b.,ro~'" IOYll ~/L/ ~ '/j'" -. -
,'>'JodI- 4 vb" .. ~ v!t·./ - . -3; 

-

-
· 
-

-
· 

-
· 
-
· 

-

-

DATA~~: 1.1lYRrE:: DATA CHECKED & RE:VIE:WED BY: I DATE: 
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LITHOLOGIC LOGI BORING/WELL NO.: f/}1AJ?:>0 ( 
Facility: ·PC.,DP f Sile:C!-7Q" Lt L~~ 
Client: Environmen tal Restoration Division I ,) 

, 

Contractor: s~\~ 1 Drill Contract.or: ).1t1,~ Driller: D. BISHoP 

Start Time: Ji3--SS 9./O-&/O.::L. 
I . .... "- ,-Hli /,G§f~ 

End T1me: f'f-::f"/'r r:?7. 0'~/l.::! - Borehole Dia(s): ?;Yq 
Drill Method/Rig Type: cg-Y,-/ J+ SA 

" ............. ~(,o;'01;w£-
Cf-tE... 5" 'S ,:>C1ClN ,i (lM L .:5"" Total Depth: 7~ 

LOg£ed By: BiZ.Az.7J ~·r:.:.ri .. e...J K'e~ D~,I/J<"", Protection Level: D 
SAlO'LE FIELD 

IC~RI Depth JdEASURDLtNTS LITHOLOGIC DESCRIPTION COMMEr-."TS 
(tt) I re~er"1 Al..PHAJEeta(.cammajVOC'1I tnte"aJ Numb~~ 1ft} (~II __ I (_I 

;6 - SiL.:l '1~ ..)/LITTZL 

· 0, IZIW £'-1 51l ... -r II {Y~ 
C.L.A Y 4' 5'l'~ t1 fZAcli..L. 

;,~ - 1"-"'7 ... J /2..~.ZJC>/.-s;+ y£ua.u . 
7 . .:5 'IK:.. ~8 J 5O·'3.?cJ ..... xiJ 

· V. ?c>c:-~c..Y' s.. .~ H"-o.; 
j-tC':i/, 

'37 -
1t),yD 6. 0 

~~'l.CV iJ/ SG:>H-£.. 5"'4-. . /{, - '" tyU '5~;:;>' 5AJJV 7c;1~ 
/. :/ 

~' - ~/'-T ~":7~ 5f72p..-u"'i 
i3Zcl<JA..J ./. ~ -y 2.. "::J7/i 
... ·p.a.'~7~·;-z:D fZ..Ii..o4!.ff · Y -£.u..C"U '2.0- Y e. ~ 

'37 - 5v13ih.1...w~ Jb.":c.ly 

· 5.J.z:~ rt-£..Oli.-'''-',/ 

J-(.,) i ~-r-

· 
( lfe -

_ .. 
· SAUD zx.,)-Uf..S'LT 

./ · SbJuD J-{K,j:;' I t.JM 7d~ 
41 - 51 L.,.. 30-70 .t.Jj r7ZA.C£... 

(),='I-lUS(~'Y/ 7<:.. A;oV:::;; 
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· 
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L/f -
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~ 
'./ 
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'-'-II Pa9~~ ... "(" ,.<-----------...,....;,..---------------------------, 
LITHOLOGIC LOGI BORING/VfELL NO.: 'inN 3" I 

( 

Facility: ''P c, D+' 
Client: Environmental Restoration Division I .) , 

Contractor. £Al~ I Drill Contractor: . ~( (~S Driller: P. 615ijoP 

6' L - ,:? 
.6lJ'-' 

. . 
tJ) -

· 
· 

( 5f-: 

Borehole Dia(:s): ~ j:,' 

Total Depth: ?s-
Protection Level: .D 

IJTHOLOGIC DESCRIPnON I C~R I COMMENTS 

~5~--_4----+---_r--4_------+__4--------------~--~-----====-==~ 

o~ -:: 
· 
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· 
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'.J 

ilPJJ"--;:?Ii..D . ~~~ 
B ..,~...w "', LJ ~( pC-\:.I.a y' 

./ 

SOZQGO./ La.:> -;;~/ w~=---it---+ 

DATA CHECKED & REVI£WED BY; 
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LITHOLOGIC LOGI BORING/WELL NO.: hit;.) 3~r 
Facility: P~D? I Site: C.-74~ L{ L.MJD,t7. k. 
CHeat: Environmental Restoration Division J ,) , 

Contractor: b~L I Drill Coatractor: hh~ Driller: D~ I3~S'htJ9 

Start Time: 12..5) 2jZ& /0 z.., I End Time: Borehole Dia(3): %;/,; 
Drill Method/Rig Type: ¥ Yt../ /f'8A, ~ 5 ( S Pt: .. ~-v j t!..HJt-75 Total Depth: 7S 
Loned By: [31Z£,\.D . r3b.;.tL~/ K~~ .vA-vd Protection Level: D -

. Depth I SAMPLE KEASDfDEW:NTS 
IJTBOLOGlC DESCRIPTION IC~HI COMMEl'o"TS 

(tt) I I reeMery IAlJ'HAIBet..{.camm&I VOC'. lnter .... l Numb~:, Iftl (~II ~t I_I 

t)~ -
'II~ 

1f4~ 
vO . 
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[fo/1D jl.iU&,.;u.L./ 5;/...r{/~) 
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~ I L;r '/yO % 5'£.;;: V. . ... 
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I 

" . ~ .. - 'jdl1RrE: DATA CHECKED & RE:VIE:lr'C BY: I DAn:: 
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DOCUMENT No. DOE/ORl07-xxxx&Dx 

Well No. MW 362 Installation: NIA 

Project No. ClienVProject: 8JC/C-746-U Well AbandonmenVReplacement Site : PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/19/2002 

Ele'!.: (Well pump) 361 .95 
Elev.: (Brass cap) 359.63 

Depth 

NOT TO SCALE [JEJ 

(1510 M) 

Drill Contractor: Miller Government Services 

End Date: 2/21/2002 (0903 M) 

Well Coord: N 6477.31 
W 2621.41 

Protective Casing 
Material Type: Steel 
Diameter: lO-in. 
Depth BGS: 1.5' Weep Hole? ( Y I N ): Yes 
Guard Posts ( Y I N ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS); 23.3' 
Ventilated Cap ( YIN): Yes 

Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 9.8 
% Solids: 30 
Tremied ( YIN): Yes 
Interval BGS: 0.0' -14.1' 
Centralizers ( YIN ): Yes 
Depth(s): 31 .5' 

Seal 
Type: 3/B-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 21 .5 hr Vol. Fluid Added: 6 gal 
Tremied ( YIN): No 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 1000lb 
Tremied ( YIN): No 
Source: Project File 
Grain Size Dis!: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4-in. 
Length: 10-1t 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 20.5' - 30.5' 
Isolation Casing ( YIN ): No 
Type: N/A 
Diameter: N1A 
Total Length: N/A 
Sump (Y IN): Yes 
Interval BGS: 30.5' - 32.5' 
Bottom Cap (Y IN): Yes - O.4-ft 
Backfill Plug 
Material: Pel-Plug 3lB-inch TR30 Bentonite Pellets 
Setup/Hydration Time: N/A 
Tremied ( Y / N): No 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-29 
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LITHOLOGIC LOGI BORING/WELL NO.: !l4w3C,Z 
Facility: jJ6P-P I Site: C-7Y:.~ Ll LAc,(JOt::-, 

Client: Environm~ntal Restoration Division !fJf... ,) 

( Contra.ctor: ( ~AIC I Drill Conti-actor: flIt. 5 Driller: S. t:Ct/J,-tJ ~ 
St..a.rt Time: i J t»(j) 9-/ 't7J~a-1 End Time: 1410;J,~ /0;;1- Borehole Dia(:s): g,)" 

Drill Method/Rig Type: fSt /,04«./ 
I 

Total Depth: <..fJ (#p? d~;.> /'/1t;: >~1'()~1 I"" ~ ::?5' ? 

II Ah iJ/I ,£- 7 I 
Protection Level: ,...0 Loned B,: 

Depth I 5.00'LE I WEJ.S~E!I!DITS 
UTHOLOGIC DESCRIPnON IC~HI COMME!'."TS 

(tt) I I F"C0gery I ALP HAl Beta.r. Gamma I voe'. Interni Numb~l' (ttl (e" .... I __ , I_I 
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"'-( - Z -I.~t" ., A -.. -
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DATA CHECKED & RtVIEif£D BY: IDA.n:: 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 363 InstaJiation: N/A 

Project No. Client/Project: BJC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/19/2002 

Elev.: (Well pump) 368.68 
Elev.: (Brass cap) 366.25 

Depth 

NOT TO SCALE 

(1000 M) 

Drill Contractor: Miller Govemment Services 

End Date: 31712002 (1115M) 

Well Coord: N 6521.42 
W 2392.05 

Protective Casing 
Material Type: Steel 
Diameter: 1Q·in. 
Depth BGS: 1.5' Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 Type: Steel 

Suriace Pad 
Composition and Size: 4-ft x 4·ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4.in. 
Total Depth (TOR to TOS): 57.9' 
Ventilated Cap ( YIN): Yes 
Grout 
Composition & Proportions: High SOlids Bentonite 
Grout Type: Pure Gold 
Weight (lbs/gaL): 9.B - 10.0 
% Solids: 30 
Tremied (Y IN): Yes 
Interval BGS: 0.0' - 47.0' 
Centralizers ( YIN ): Yes 
Depth(s): 66.0' 
Seal 
Type: 3/B·inch TR 30 Bentonite Pellets 
Source: Pel·Plug 
Setup/Hydration Time: 20.5 hr Vol. Fluid Added: N/A 
Tremied ( YIN): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Am!. Used: 750 Ib 
Tremied ( YIN): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4·in. 
Length: 10·ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 55.0' - 65.0' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 41.0' 
Sump (Y IN): Yes 
Interval BGS: 65.0' - 67.0' 
Bottom Cap (Y IN): Yes· O.4·ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

JAC
BOEBCSHTE.L 8~~EI~~ ~~£g~~T~~~~~~YUN~}RC -4 us GOVERNMENT COJIITRACT OE·AC-OS-980R22700 

"" ...... ~""'-,,' . Oak Ridge. Tennessee • Paducah. Kentucky • Portsmoutll, Ohio 

.. _ . _ . ___ . Science Applications 
____ Intemational Corporation 
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DOCUMENT No. DOEfORl07-xxxx&Ox 

Well No. MW 364 Installation: N/A 

Project No. Client/Project: 8JCfC-746-U Well Abandonment/Replacement Site: PGDPfC-746-U Landfill 

Contractor: SAIC 

Start Date: 2/21/2002 

Elev.: (Well pump) 367.63 
Elev.: (Brass cap) 365.95 

Depth 

NOT TO SCALE 

(1025 M) 

Drill Contractor: Miller Government Services 

End Date: 3/5/2002 (1035 M) 

Well Coord: N 6535.89 
W 2373.54 

Protective Casing 
Material Type: Steel 
Diameter. 10·in. 
Depth BGS: 1.6' Weep Hole? ( Y / N): Yes 
Guard Posts (Y / N ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 75.2' 
Ventilated Cap ( Y / N): Yes 
Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gotd 
Weight (Ibslgal.): 10.0 
% Solids: 30 
Tremied (Y / N): Yes 
IntervalBGS: 0.0' - 65.5' 
Centralizers ( YIN ): Yes 
Depth(s): 84.0' 
Seal 
Type: 3f8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 17 hr Vol. Fluid Added: N/A 
Tremied ( Y / N): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 750 Ib 
Tremied ( Y / N): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 73.0' - 83.0' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter. 14-in 
Total Length: 41.0' 
Sump (Y 1 N): Yes 
Interval BGS: 83.0' - 85.0' 
Bottom Cap (Y / N): Yes - O.4-rt 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( Y / N): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 
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LITHOLOGIC LOGI BORING/WELL NO.: /111# 361 

Fac:ility: rhfJr 
Client: Environm~ntal Restoration Division !37C. ,) 

Contractor: ( ,Ii f e.- I Drill Contractor: /'16 5 

Start Time: 

Logzed By: UJtu.~/!-I~ 

-

I -

1,-

· 

3 -

if -

· · 
('.:. 

· 
h -

N 
· 

-:J-

~ -
q-

/8 _ 
. 

II -

Z . r -

13 -

lIrBOLOGIC DESCRIPltON 

l(~-8 · 2. 
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F'age-Lcf ~ 

Borehole Dia(:s): if. 5'" 

Total Depth: ? {5 

Protection Level: P 
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COMMENTS 

-I DATA REe'~: 
" . .... 

DATA CHECKED &: REVIEWED BY: I DAn:: 
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LITHOLOGIC LOGI BORING/WELL NO.: 1'-1 tv J~'1 . 

I 

• ... 
~ ... ... ... 
S , 

t 

" ~ 

C. 
1 

Facilily: Phf);:? 1 Site: 

Client: Environmental Restoration Division!3 7t. I) 
I 

Contractor: ( sA"::: ~- 1 Drill Contractor: /165 Driller: <j, Gt;u.h ~7' 

Start Time: I End Time: Borehole Dia(!!): t·e) 

Drill Method/Ric Type:g4 ~4w ~~~ ~~t~'1 t/'16'- S-/s;{:b~" ('Hc-:;~ >- Total Depth: '3~ 

Logged By: ;'J'~tw~~~ Protection Level: D 
" 

s.ur:PLE FIELD 

IC~HI Depth HEASUR'EYDli"S UTBOLOGIC DESCRIPnON COMME~-rS 
(rt) I re~4!ry IA1.PHAl Beta(, Gamma I voe', 

lnb:r'II'al Numb~~ (tt} (_I I "",I (_I 
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DATA R!le'~: ' ... .. 
DATA CHECXED &. REVre1t'F.:D BY: I DAn:: 
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Page.3.ct~ 

LITHOLOGIC LO GI BORING/WEll NO.: /11/11 '36'1 
Facility: 'P4'P? .1 Site: 

Client: Environmental Restoration Division 87(. I) , 

Contractor: ( ~,4 Ie,. I Drill Contractor: Driller: -$. tS~~· h, f' V 

I End Time: Borehole Dia.(3): 
I 

Start Time: ( ·S 
Drill Method/Rig Type: O~ 4110w 111,.-, ;4'.,~..;", ~ 1'11!!- >- I ,,;ti10tJ 1-1 Total Depth: 3fo 
Logzed By: /IA~ )/(/C-r. Protection Level: /) 

Depth I SAMPU: I J.!EAS~0[E?1"TS 
llTHOLDGIC DESCRIPnON lC~HI COMMr~.,.S 

(tt) I I re~ery I ALP HAl Bet.a(. Gamma I voe's {nterral Numb~:- (ft) (_I I _I (_1 
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DATA CHECKED & REV'I:Ein:D BY: I DAn:: 
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LITHOLOGIC LOGI BORING/Y't"Ell NO.: /f1.ltJ 301 

Facilily: P4/)? I Sile:L"'-7L{C211 LAt..JZJ~ 

( 
ClieIl-t: Environmental Restoration Division /fIt., ,) , 

Contractor: ( ~4I (!,. 1 Drill COIl-tractor: ;1-14 S Driller: ~. !7~{./ /.., r' '/ 

Start Time: 1~(7-(b C; /Q-? le,$- I End Time: IOt~ a-/~lnrl Borehole Dia.( s): r)" 
Drill Method/Rig Type: $~ hf,/k41 5ftoll1 [1M,! 5 I %7l!?'1 

I( 
Total Depth: ~~ !1vy,-"i . {'fifr;' 7"7 

lVt;~/I~ 
/ 

Logged By: Protection Level: {) 
, 

SAllPLE I fIELD 

IC~HI Depth Ja!ASURE!lDI"1'S IlTHOLOGIC DESCRIPnON COMME~"TS 
(tt) . I re~I!I"1IALPHAJ 8eta{.Gamma I vac'lI 

Intl!l"\'al Numb~!' (fl) <_I I _I r_1 

l(2-

L/7_ . 
7),,11/ f7t/ I- TO tje/. 0 

'-Ii -
/5,- ~ 

w./ ~ 1(9· r! .. -
· '-- . -

~.O ,~L T7 tr:. 4'1 - -
~ - ' -

iI, - Yo ~ - ' -
~\l~\ I'{hf-~/d"It'~" f ""7 f- .. -

I 
. S· 

~6 ~ (. """I- . h 
1-"-

1.-(1, _ ,;. It> 'If /Iowd - ' -
t"1v £l,r4 1 t; -" -
b.'cu/;/I If) Y /2 j ,A.vO 

/./1'1'1 h sf, (/ 
- ' -- .-

L/t- - ,'-- . -
( 

-· I/' IVU 
1-/1 - - .-

-' -
~/i - . .. 

1./9.1- ., z· ~ .-
- ' --' -· t;bN~ 
- '" 

~D 
· ~ r;~,.".,; ~~ - ' -- - ' -

~\}~ 52/- s;/ -.-
;7: -'-

.[1 -
V ~ 4toJ 0 Fill(; e/r,( 'f'1I)O 

- - ~ I, d/g - '-
S-O -jdt.:Y; ~dt"'/'I 7 ,i. -=.:~-

10;? ;2h4-@ YtJ/1PPl', ' 1 II ~~j'-17 fl /~y -'.-
t;Z - 6/(;, jrl'?clv,"" to It 

ttl';"'>"! {/,4"'''c/ fa",'! . . 52.. /')[.. S 
~r'/~cll 5tJl:-J; >4 1v",'1fj ~ 

n - It 

~ 
i1'b/;lf~ If) I . 

I~ !: )''1 - JY. c - -;;5. D I '. ,-' .. 
~'I 51",,':' tiYfi-f ; /.-{rf' -:' , • 

.. 
rub ti-> 

){ ~ 
~ .. Z;, (j it. ! , ".pt!t'~d~ );,:(1u4Ii'5'1 b""tllJ!. • #- • ... .... :; 1O;/l57tll P1tJ!li .. ~ f.d,l .. r~ :- , 5 1f'0 , 

1u/c,;.i'ld jil~'(./?>~ , . 
" ;" l ni", / • . " 

( 
I 
DJ.TA~~: DA.TA CHECKED &. REVIE:"IrE:D BY: I DATE: 
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' .. 
LITHOLOGIC LO GI BORING/?tt:LL NO.: /11 Iv ,~I../ 
Facilily: PhPj? I Site: 

Client: Environmental Restoration Division I I) . 
Contractor: ( ~l1-rc I Drill Conirador: , ;VI6 ~ Driller: ~ , ~tfi/;;'I" '/ 

Start Time: I End Time: Borehole Dia.(~): 1'.) 

Drill Method/Rig Type: g tZ,. ~~t..(/ ; -4;.? A'v~ ... V? . { /'1t; S- / 7{lCO'? (M~17~ Total Depth: gr; 
Loned By: !/IA,hPI! ~ Protection LeYel: /J 

, 

Depth SA!lPLE 
fIELD 

IC~HI JaASURE1lENTS UTHOLDGIC DESCRIPTION COMMENTS 
(tt) Ilnter"Pd INumbe~remt'" ALPRAJ Beta{, Gamm"l voe'll 

(_,I _I (_I 

( 

r;f; - ~~ .., ~~ :f.: >,-.p r5~, 5' ,. 
" 

• , [0",1-· ,,1·0 ~, /;/11,( ~ ~ Y. ' ' . . .. 

~ \ 
' a4//t )If'lk'';i ~'' 6"<fH~~ . 

,1- - Ii' )'12 c/~ , 1'1 f'tft .... M ft'-'" ~~ 
;#/ IJ/-t,CI f;% Ic / !;Pd, 7(/04 -1f ,,;. 

f;ith-...-Ci! e 
)~ .fS>. c!J - 6/5' jJ • 'i.' 

· 6 ;2. 4// £L ~ slU/ " c i> • 

~ , 0 

5'4 - ' ''rl.t~'f t 147) C*<"/!. " ' 

~ '" • L) y,ollo~v,~h dr'fi' ''')! /tI!KM b , o. . 
~ r .. /2C'v,'d't'< f~?'1 "d ~ c, 

do ','- /l't ~/' '/; h '.rl'V7 I j t: ft,n, /,0 i;, • < 

~O - - ,: 
{". . 

/z.,.,/vjfl@J ~. p 0 
#(;,)". • 

· ... 60' /fl.. f I~ b 9 - .. 

~~H--4 , ' ,P'.?,ki?II;> 
'. \ ;40/'" j ~ ~tJ(j'-' 6z - \ 

\ 
f~"1 /'tr 

· bY · 
· l\ ~f.-( _ ~ J!i ))0 i2l!t~Llf'/ 
· ~uV\ 
· I{ 5'¢ 

65 :. 
\ 

· 
~ -· 
67' :. 

~ W _ -
~, v": ~ 

'AAlD 611' ·0 -0'6·6 o 0;. 1 • ; 0 J ' .. -~- . 5 rv4Cf 1';1,/11 S r • . [-D 11'1,ir tl&( , /"I.' 'f~h ~ i\ .. ... 0~ _ (p , 
y~/l(lu//J1, On';'" II /~!S'~ 5 

~ , f1I1"'tll'v~ ~"'~!lrJ~ n o% ... . . -m vl,,~ ,. i() 1' "1 fer. 

~. ·O'T. Rt!!_, 
-50;;'/- I s/; hh,~fj)/L 

' .. "4- 'jJUArE: DATA CHECKED & REVIE"IfED BY: I OAT!: 
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Poge...:L.ef 1/ 

( , . . 

LITHOLOGIC LOGI BORING/WELL NO.: IlA I1JZ-r; 'I 
Faeility: ' jJ6Pr I Sile: 

Client: Environmen tal Restoration Division I Ole. I) 
I 

( Contract.or: ( 7lfft!. I Drill Contract.or: /'1 ~ 7 Driller: f· 6~1/ 1-.,.o 'f 
Start Time: I End 'rime; Borehole Dia( s); K-S-
Drill Method/Rig Type: ~ 1; dr4tJ 'ifplV1 /lvf,l./ 5 /;1-1t:: ,,' '50M'1 ('/11£~> Total Depth: g~ 

l~;J//_~ 
f 

, 
Loned By: Protection Leyel: p 

SAKPLE FIElD 

IC~HI Depth KEASUREtaNTS UTBOLOGtC DESClUPniJN COMMENTS 
(tt) ree09@f'1 ALPHA! BelA{. Gamma I voe', lntert'a.1 Numb~r Itt) (~I , _I (_I 

If! -
~ · ;l"co// ev! i1 \J ~~ /./£) 

l{ - ~ 
. 

CII~ r 
+~-

-:1-3 -

\0 · 
· 4J. , (II/) j(Jc,()Vf"7 

'.)t./ _ ,Vo\ 

V -:1 

( "K- \ 
\ 

-.:Jj, _ 
· 

?J.-

?-g -

\ 1\ 
~q- ~ ~ " ~ tJo /2fwvt,y 

~lJ·l ;(.D - i(y Sri :. 

S t -· · · 
~ C62 _ 
• ... · 
~ · .. .. 

g3 ..: .. s 
b",1;! • , · 2J 

.. . ~ 
DATA CHEexED It REVIEWED BY: I DATE; 
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' . '". 

LITHOLOGIC LOGI BORING/V;ELL NO.: 

Facility: !17 tJ /'/ 1 Site: 

Client: Environmental Restoration Division 'J1"L ,) 
I 

( CODlraetor: ( '5 ~ 1: c- I Drill Contractor: ;VI 6 .s Driller: ~ . ;; t;"v h pY 

Slart Time: I Elld Time: Borehole Dill.('): g . .s-

Lorred By: !~4lJ1J II ~. <. /\. 1.1 Protection Leyel: /J 

LITBOLOCrC DESCRIPTION I C~H I COMMENTS 

~5" -
· 

qt .:. 

&:f':' 
.. 

~~ -
· 

( -
· 

-

-

-

-
-

-

-· · 
!: · - -• ... 
~ 

"' ... • .. 
5 -: '" " . 
( .' DATA ~~: "\olJYhE: DATA CHl:CKED & REVlE1t"ED BY: I DATE: 

'~I =============' ====~==================~ 
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( 

DOCUMENT No. DDE/OR/07-xxxx&Dx 

Well No. MW 365 Installation: N/A 

Project No. ClienUProject: BJC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/12/2002 

Elev.: (Well pump) 368.27 
Elev. : (Brass cap) 366.00 

Depth 

NOT TO SCALE c:u:::::J 

(1435 M) 

Drill Contractor: Miller Govemment Services 

End Date: 2/14/2002 (1115M) 

Well Coord: N 6528.32 
W 2383.31 

Protective Casing 
Material Type: Steel 
Diameter. 10-in. 
Depth BGS: 1.T Weep Hole? ( Y IN): Yes 
Guard Posts ( Y / N ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4-in. 
Total Depth (TOR to TOS): 34.8' 
Ventilated Cap (Y / N): Yes 
Grout 
Composition & Proportions: High SOlids Bentonite 
Grout Type: Pure Gold 
Weight (Ibslgal.): 9.8 -10.0 
% Solids: 30 
Tremied ( YIN ): Yes 
Interval BGS: 0.0' - 26.5' 
Centralizers (Y IN): Yes 
Depth(s): 43.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 18.5 hr Vol. Fluid Added: 6 gat 
Tremied ( YIN ): No 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 1000 Ib 
Tremied ( YIN ): No 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4·in. 
Length: 10·ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 32.0' - 42.0' 
Isolation Casing ( YIN ): No 
Type: N/A 
Diameter: N/A 
Total Length: N/A 
Sump (Y ( N): Yes 
Interval BGS: 42.0' - 44.0' 
Boltom Cap ( YIN ): Yes· OA·ft 
Backfill Plug 
Material: Pel-Plug 3/B-inch TR30 Bentonite Pellets 
Setup/Hydration Time: 17.5 hr 
Tremied ( Y / N): No 

U, S, DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-40 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

MANAGED FOR THE US OEPARTMENT OF ENERGY UNDER 4 us GOVERNMENT CONTRACT OE·AC05-9BOR22700 
"" '."''''' --.", Oak Ridge, Tennessee • Paducah. Kentucky • Portsmouth, Ohio 

. _-_--.. Science Appfications 
__ ~ __ ~ International Corporation 
~~~~ P.O. Box 2502 

Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 



C-17 
Page-Lcf~ 

... • -t -
, ' LITHOLOGIC LOGI BORING/WELL NO.: MW 3(,5 

Facilily: .p!;!);? 1 Site: 0-7l(( t'C' (~ L.dQJPF 

Client: Environmental Restoration Division 'i3-Vc:.. ,) 
( 

0 

Contractor: ( 5/i.f"e.. , Drill Contrac:tor. ;t1~S Driller: s· tt;,,/"rY 

Start Time: 153(0 C)-/t'd-/r) ';? I End Time: ''-'''5'4) ;;>-/ri;-na-. Borehole Dia.(~): ~ .S-, 
Drill Method/Rig Type: 8£ J!c/,{;w (It/", 4v~~" '5- £~I'I4;; SAc" (M;;» ? Total Depth: 5'1 
Log2ed By: til/fA;) 1/ .. pc~~ Protection Level: j) 

/'<. 

Depth I SAllPLE -I HEASDfDEJa:NTS 
UTHOLOGIC DESCRIPTION IG~HI COMME!'t"TS 

(tt.) r I ~~ery I ALP HAl Beta{. Ga=aj voe'. 
lntCtTal Numb~:- Iftl (~I I _, 1",...,1 

zV -

"l.7 -. 

'0 -
,I -
7"t -

1J -

VIII II ~lIt fa Jilt) 
J'f - '3'1.0 - J'b.£: - . -

~r:.L/- ,/;'Hle c:/~'I -= ",'.-
- ' --

~ - ''' -

15 - ~ f.' riff ,( 'i c! - ' -
¥U'~ flqff 'ItJ//(}~/f~ /J.r{lW"'1 -_ ., 

9. /IJ Yl2 t;P/-z .. I pili I- . -- . 
f'1/)1" .. 4 1(' y~l/tWi fJ, - . . -

16 - \ 5·D - '" -
bVtltr.;;1 roYtZ 5'151 - ' -

"-
f v/N "'J v /4,,') /:'rm _. -. "-
/,llt'i;f 

-, . 
]7- - - ' -.'-

- ', 

- . ' ._ , -
-VI- - _. 

. "~ "-~ 
17 - 0/1 . () - t/fI ·s - Ct/JO"e 

_. 
~t;¥11 f' <t $ _ .. -.. 

l.{1) - r1 ~-:-:-

~() .'l 
_ .. 

• -=.' -.. .. 
"- ~ ;[ ... 
~ I..!r _ r--
so 

~.q , 
" -

.... 
DATA CHECXE:D & REVl:ElfED BY; IDA.rt: 
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.' r------------.....,..------------~------------_ LITHOLOGIC LOGIBORING/WELL NO.; Mw .,~~ 

( 

.. .. ... 
S , 
" 

Facility: "£6 {l j? I Site: 

Client: Environmental Restoration Division 87 t.. I) , 

Contractor: I Drill Contractor: 

Start Time: J End Time: Borehole Dia(3}: g. S 

Logzed By: j.1);i./J II" r~ I' f Protection Level: £) 

tlz -

· 
t(3 -

· 

· 
· tf, -
-
· 

t/f" -

C-(g -

· 

flY 
/r ,.O} ? ' 

lJl'HOLOGlC DESCRIPnON I C~H I COMME:-'iS 

u4 ~·I----4---_+----+_--~----~--_r--------~----_t~,~. =t-..-.-----..-.--------l 
t./t( fJ - "7( ,1 

'70 -
;(jIYlP ~ qbc ve 

'. 
§ { .,. 

. 

,3-

~ - IL=D=AT=A=~==~======: ========··=· '==='=i~=~==:======~DA=r=A=~==~====&=~======~=:==============I·D=A=~=:==~ 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 366 Installation : N/A 

Project No. ClienUProject: 8JC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfil l 

Contractor: SAle 

Start Date: 2/14/2002 

EJev.: (Well pump) 369.06 
Elev.: (Brass cap) 366.87 

Depth 

NOT TO SCALE 

(1020 M) 

Drill Contractor: Miller Government Services 

End Date: 3/11/2002 (1340 M) 

Well Coord: N 6121 .18 
W 2246.10 

Protective Casing 
Material Type: Steel 
Diameter: 1O·in. 
Depth BGS: 1.7' Weep Hole? ( Y / N ): Yes 
Guard Posts (Y IN): Yes 
No: 4 

Surface Pad 
Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 55.7' 
Ventilated Cap ( YIN): Yes 
Grout 
Composition & Proportions: 200 Ibs Bentonite GrouU70 gal water 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 
% Solids: 30 
Tremied ( Y / N): Yes 
Interval BGS: 0.0' - 47.0' 
Centralizers ( YIN ): Yes 
Depth(s): 63.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel·Plug 
Setup/Hydration Time: 20.5 hr Vol. Fluid Added: 15 gal 
Tremied (Y / N): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Am!. Used: 600 Ib 
Tremied ( Y / N): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4·in. 
Length: 10·1t 
Slot Size and Type: 0.010 Horizontal Slot 
Interval 8GS: 53.0' - 63.0' 
Isolation CaSing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 36.0' 
Sump {Y 1 N}: Yes 
Interval BGS: 63.0' - 65.0' 
Bottom Cap ( Y / N): Yes - O.4-rl 

Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( Y / N): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

JAC
BOESCSHTEL 8~~b~o~ T~~£g~'&TM~~~~~~YUN~~C 4 us GOVERNMENT CONTRACT DE·AC.U5-980R22700 

,"",' "'~C-_l" Oak Ridge, Tennessee • Paducah, Kenluclcy • PortsrnoUlh, Ohio 

._ _ _ __ Science Applications 
___ ~_ Intemational Corporation 
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.....IP-';;"",;) P.o. Box 2502 
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FIGURE No. 
DATE 

C90001 cask300.ppt 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 367 Installation: N/A 

Project No. Client/Project: 8JC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/9/2002 

Elev.: (Well pump) 369.45 
Elev.: (Brass cap) 367.37 

Depth 

NOT TO SCALE 

(1005 M) 

I ..... ~ . . _ .-- ~ (j ~~'. . 
feSSIQ\\~\,'Io~lonltormg Well 367 Construction Log 

Drill Contractor: Miller Govemment Services 

End Date: 3/9/2002 (1530 M) 

Well Coord: N 6145.28 
W 2247.09 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth BGS: 1.9' Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4-in. 
Total Depth (TOR to TOS): 75.6' 
Ventilated Cap ( YIN): Yes 
Grout 
Composition & Proportions: 200 Ibs Bentonite GrouU70 gal water 
Grout Type: Pure Gold 
Weight (Ibslgal.): 10.0 
% Solids: 30 
Tremied ( YIN ): Yes 
Interval BGS: 0.0' - 68.0' 
Centralizers (Y IN): Yes 
Depth(s): 83.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellels 
Source: Pel-Plug 
Setup/Hydration Time: 19 hr Vol. Fluid Added: 25 gal 
Tremied ( YIN ): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Am!. Used: 950 Ib 
Tremied ( YIN ): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 73.0' - 83.0' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter. 14-in 
Total Length: 36.0' 
Sump (Y IN): Yes 
Interval BGS: 83.0' - 85.0' 
Bottom Cap (Y IN): Yes - O.4-ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-44 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

MANAGED FOR THE US DEPARTMENT OF ENERGY UNOER 4 us GOVERNMENT CONTRACT DE·AC-OSo980R22700 ",.,".,,,,,c.._uC Oak Ridge. Tennessee • Paducah. Kentucl<y • Portsmoulll. Ohio 

---~ .... Science Applications 
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C-I7 
. --_.; ..... 

Poge....L cf 3. .. --' 

LITHOLOGIC LOGI BORING/WELL NO.: .A1u1-3&l-
Facilily: I Sile: 

Client.: Environmental Restoration Division J ,) , 

Contractor: ( I Drill Contractor: ;/1,'/ /~ J" Driller: lit./,,'1 1If/'£'~4 
Start Time: /:3~Jilt'L I End Time: ;;'){5'/0;;) 1~tf}(2J Borehole DiaG>: " ?f It..{ 
Drill Method/Rig Type: Ib~A L (' ~ E -C J Total Depth: 

LoUed By: ~/ti/ Itt,... Protection Level: Y 
SAlOLE FIElD 

IC~HI Depth YEASUREYENTS LITHOLOGIC DESCRIPnON COMMEN'TS 
(tt) I . re~er"'1IALPHAJBet.a(.G-=al voe'. 

lnte~al Numb ~:, (fll (.".,.., I _ I (_I 

O- f .f. 'I"; CiA-i' (O/..)/,t i /I - wt", f~ ~2:P i!yA (v/ 
% ("~t.:""'tIt~'. tn."" tI,1'9,,< 

'.f-U ,HI ; 8r .. :" ;srA it.. :- (' ~ E 5,/1-~74'v-
I /(>lft :Jl1fl','1 i f/"5f'~ / - !ft74' 1 j ·.jl'tJJ /' II/tot"" 51' k'~r 

· 
4Jr; IhllJ 

"2..- 5:lfy Cl.Ar"cL)i);IJ--:iP~, 
c/~:r"t' t., l'~(t 01. ;;,,~ 5,f:.J: 

Ii; &~ I'.m jpJXfJf; ",,_:':;1 
3 - Y .. IIt'JJ.rdJ('''w.~ '~[J/' 

· .Jl'lJd'.-.j v'?'f,&.h,:J. / 
· J,:·,cl---I' r71t'llf 

if ..: 

I-J X 
5JZT J"'/.jt'Pl~ c/'Z.t::'HJ 

• .. 
~ ... ... ... 
S , 

( 
I 

C -

'f -· 
· ; 
· 

1 -
· 

It) 

· 
/1 -

· 
Iz-

If -

DATA~~: 

~i 
/Jilt 

I 

Jji 
$?t 

ylf .. TP4//7 ... 'r'~ 
/-l'llrl' v , ;{'<,.,f 'PT~ t/ 41 /J',.",.,~ /t' Y/f:t /"7';' 
r~wi4' J,-~..". t'd /;-f~ 
~'ulrt'lP~ ,lI. /" "7 .f~r ., 

l.Ic~ ~(1 /f:-,f-

) .'J:'LTv/.//l'I1tJ c./~7./~ /"-0 -/5j) ~j-I"~"tn 
fi'// .. lJ% .J~ -25 4,,' /IJi ~~"i:!~ 
i,,#o? V, <~~ .$i~/: 
P kruh' /'tIllfo/ VI/ 7:.t I' /tJ- If/.u . ij-;. . 

Y,.-$..-;:./ 6~ ~~ 
'1* 1"dC? .' f~/M~~ , '~~ 
t/, /"5 ;tt,1;~' 5 // ;' 
,,",,/ 

DATA CHECKED & R£VIE:WED BY: I DAn:: 
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LITHOLOGIC LO GI BORING/WELL NO.: ~¥-J~r 
Facilily: I Site: 

Client: Environmental Restoration Division I ,) 
, 

Contractor: t f Drill Contractor: .$ jj, ./' Driller:,4/4 4. /t,r;. ~ 
S!.art Time:/Jj(J /(£IIl2.. . 1 End Time: Borehole D{a(;): 

Drill Method/Rig Type: //.14 / C~6 _ -Kf( rotal Depth: 

Logzed By: 5.~~ A"."L Protection Level: j) 

s.ucPLE FIELD IC~HI Depth WLlSUREY!:N'1"S llTBOLOGIC DESCRIPnON COMMEl'."TS 
(tt) I reefJ1l'ery IALPRAlEeta(.G&mm&1 voe'l! lnte,...tt.\ Numb~~ Iftl (ena' I _, (_, 

i'f- .J~1t /iNVn'P.J 7 /p,., 
J(J, tJ- /t./, tl A IX /iJl"~1 

I- /, . 
I fU~'tI'/~1nI c/'tp ~I/J; 

~ .. .. 
~ ... ... ... 
S 
• , 

I' -. 

17 -

Ii -

J9-
. 

ttJ 

. . 
Z I -

1( -

z,-
,-'-/-

. 

2f-
lv _ 

'll -

fj' , If 

Ill! 

I 

k' ) 

l(Juj 

~{oi 
,~7 

r2$ 

.*',//"'-1-5%/ [~Zji/ · 
j; .,.t'- " I'lft'f> v,. / ~ ~ ~ 

;iI M,-//1 //li/f6j 
V;;'rj~/~PY~ 
~ul' I/' 1'a'./~~ / 
v'/#/~ '6t'/Iu{ 
i,-I) '~h;;r .:f." / 

CIIlJ?Y 5.;2,; I-#t~' 
.:.1" ~ y,,;:/ ~-" h "'~ 

tttf~77!~ : 
v2~~ i;~ 
J ' ~~/;zfNl 
.f'T~1 51/, / ,lilt'" 

srI. r 04//.51'61<' "t I"A~ 
5:/j " ;t-f:t-/ ci. -f;f 
U/tlr,i~ , 
It:?~ '/.:4 . / 
V'~7 ft'r "15!f~ 

,/J1P' . 

C DATA~~: 
I 

DATA CHECXED & REVIEWF.:D BY: 1 DATE: 

G-46 

. 



C-17 
Page 3 Cf~ 

LITHOLOGIC LOGI BORING/WELL NO·:./'1V-3Gr-
Facility: 1 Site: 

( 
Client: Environmental Restoration Division ' , ) 

, 

Contractor: ( I Drill contractor:4IYr./ Driller: Ii, ,,1,4 1IP/?v~Af 
Start Time: IJ3t:l,/1 ;;.k12 I End Time: Borehole Dia~); / 

Drill Method/Rig Type: 11.!4 /(,4f~ ~ .5" Total Depth: 

Lagged Ey: $/U/ Protection Level: I) 

SAMPLE rn:I.D 

IC~HI Depth YEASUREY!NTS U'I'BOLOGIC DESCRIPTION COMMEl'tiS 
(It) I re--er-y IALPBAlBeta(.Gamm&IVoC·. Intel"Yd Numb~:, (ttl (.,.....1 I ..-' I_I 

~41 
, 7ft:r 1M '/t"N c/~ //?It.) ZJ:v - 3(1; #.q-r_ %, jdl"'H"j, 37 7~7,'1 2. 5. (I - ~ ~; /1-j;{) . )f-/4w/t';;;:;::~ tt?l"tU~ 

<7 . 
1Z~ )/. ?/::tf '%7, ' u /."~' ",/1;;;-

'-~ ..f-h~H; !??t'/ ~ · 
3d . ffiT V/J'I'N c7CA'Jt.) 

/ 
f j 11. ",15J; / .;:;. .+c:% ~ ¥:f, } /- V(PY///l£ v VIi'# · ·~tJ 
II; y,..a7L' ,f4,/~J~' 

Jl- tilt t/; /p""1 51':::1 
.ii'//) 1'11'/ 

33-( 
· 

J 1-
......; ~ X 37. 
· 
-

· -

-

-
· ;; -.. 

~ ... · ... ... · S -, ... 

( 
" '1 DATA~~: . ', . 

DATA CHECKED &. REV'IEWED BY: I DAn:: 

G-47 
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~-11 
Page L Cf...!:l. 

'" -" 

LITHOLOGIC LOGI BORING/WEll NO.: 111 tAJ '3 Cz ~ 
Facility: 'POt"Dr I Sile:C-74~ J.j ~D~ 
Client: Environmen tal Restoration Division J I) 

I c Contractor. GA.-\C- J Drill Contractor: . MhS Driller: ]) ~ OJ <5 ~ P 

Slart Time: '43~ "'3/7/09- I End Time: IrlO ~/7/@<- Borehole Dill.(s): <6Y4 
Drill Method/Rig Type: %Yc..{ H-&6.. C-I1JC:...- 6"( 51'4:'cj ~5 C.1-t£-7S' 

I / 
Total Depth: %-0-

Logred By: V. H U L.i..-I I\.J ~ Protection Level: D 
j>,'"~'''' ' 

, Depth I SAKPLE FIELD 

IC~HI I.!l:ASUR£ls[E:NTS LITHOLOGIC DESCRIPTION COMMENtS 
(tt) r-"e09t!1'7 ALPlUlBt!Ua{,Gamm&1 voe'. Intern} Numb~!' (ft) (~I I e!IIII l I_I 

'35' - eLL''-{ I SILI'I(l/O'Z-Jj 
lIZ f..~ FitVL SA~;;";:),/I 

,~ - vrvt..'-t 577F7J 1-t'~77Z-f "/ . 
'h2C-1.<), .... ,.'·;"·f Y,f.. ·t..~ .. ({t..J Y 12- t-/t',:,)SW;::> U ~Wr 

~7 - ,~~/ ~. rI44..'Jt) ~;Srf C,'ZJ>..'-I 
.. 

,~() (I(,.)"'{IZ- ~/0/HCt'.s;; .. 
40 L tL.S ~ St I-T ) .. ';;~P.fj·,-

~'?5 - Z r-r-

.. 
37 -

.. .. 
if 

40 
(2L.~"'..1 .5 A.,,0D {zv~ .. ( 

4( 
k';[.(.L ~(..z..77::v) SVo'-- ,Zt..l.h\j'::><:.D.I HNt:.-

.. 5',0 
c"l.t-'v Ai0 Heisr; 
//.i:tt y ~17"e;r/}4I;r7Z.tiJ-, 

<[;).... - ,.- .Y Ut:,IrT 't'l-t..Lt:· .. v'5J.-f-Ltv ·4· D 
1jiZLJt..;;., (. it.· y e '-/~ · ./ 

L\~ j.V.:.;;> y/(..(...U' ~l.J I':> rl-

4"? - 15ZA-· .... ....:. ( /0 '11z-~/e) 
. ) .. mAeL i-(1eA, .. 

· lit( -

Y5' 1I"J-47. S-· ~5~OYtl/oiJ, 
. 7 ~ 

'If .: 
uS/" 

Faf..ti-~tZAi;tj£iJ ;lW.u..r...... 

~ 
~':)IZr.cv/ ::>v-'3,-U-UltJ.iYlJ:.' .,0 j/-itl '!(.s 77P=, /-ok"I!>;; 

47 - 7,D /-U)~,<::J sr1?o,A.)~ 

5TUJl.)u(7-SYf?. Gft) 
COl 

M'O t1IlA.V (7. 5Yi:., ... 
it'D .:. ~/I) T7Z~6(~5t 5 , 

~~Ht.c!A ... . 
. ... 

DATA CH1:CKED &. REVIE:1fED BY: I DATE: 

G-48 
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( 

-.. S .. .. 
S 
• .. 

~-ll 

-
LITHOLOGIC LO GI BORING/WEll NO.: i11w '3 &. -=f-
Fal!i1ity: "Pqvr , Sile:C-74~ j) L~D" 
Client: Environmental Restoration Division I .) , 

CObtraclor: GA.-l~ J Drill Contra.ctor: M~"S Driller: ]). 6J0r.J<:>? 

Slart Time: J43~ 3/'7/09- I End Time: (rIO ?;,/7/~z.. Borenole Dia.(s): ~y~ 

Drill Melb.od/Ric Type: -&-y,--( !TS6., C-H..tZ- 5"( 31:::=t>£J~5 (21-i£.-7S' 
/ / 

Total Depth: %-b 
toned BI: V . H U<....I-.1 AJ ~ Protection Lenl: D 

SAMPLE FIELD 

IC~HI Depth HEASURElIl£?,"I'S lJTBOLOGIC DESCIUPnON COMYt.>,-rS (tt) tntcrnlltofl1mberre~~ ALP HAl Beta(. Gamm& I VOC'. ( .... 1' _I (_, 
47 - L/';.5 -.till 0 C~ (3;a;i.J.;; .. ~,... :Ji7.4Y 

~,7'{ t. 4~.lj fA,.,;£' ,~f-{- (..ID v."~ ~I I,LW,&/ 
'fX.'2:1"7i:O ; S~';)'O/2J;..tr....,:fF(.i:> . r"t7l(.~ 8o'2,¢'/v',v .')- ... ;2 i&) 

56 ..::::::::.. J /T7--z..IF_ c.1 '''u·;i- . 
· '?A 6AJJD f,.tVL rv 
· t5.() ).-t.Fi.Oic.JK I:.; eA/~./ 

5'1 - u;ii:LL St;.}:i!..;-Z;?./ &.>-:;.-
Y-t.' v,u.;.>.;c.i::> ./ 77Z-,l.C L-

5'.1 -
ajV' HL(:.ri- / l"-'<oi51;' U~rl"r 

4>5" Y/i.I.-f-(.",,-,,~~~ 5;;?c'kJ.0 
(wY ~ 1.:/<.1) 

· ~ 

· jAJ <r.A.li::> C-/~ '53 - nlZAi/rc..L . CoAtz.<;L-
· 5~.> 7'D~.z..o;VI-'-r 1~3& F-

5'( - ~'/Z~LL.JWLr, u~ 
V"i.~i<J.5r1 l3i2.jXj.J 
UOV/Z-'t~) 

55' 
,\ I-J /ZAV.f...'-_, ,cIN-L. ~ 

1'0 i/ii,..zy: WAe.Sc...· P-L~ ~ 
5? - ~ t:-, e IJ...v.c.L / V..c:,.,~" ,.::t)de I.. 'r 

-;S:O' 'SVl..r;{.'V> .; .5 .. ;,fjAV,v,;.A;(.. 
1ZJ s ..... ,,3,z.,IJ..I ...... ;::.,G,i /lZA(., I-

S7 - 65/ 
/ZOJl-v..Ai..P, Cif;C.e.,/ 
6V~~) TTZ-A'-<-

(pO 
I-< 'LA-J :5 An .... ,z~.-,t.;>./ 

Sf. -
517k,.~ [BU'.v;\.-) 
(7. S-Yi:...If/r..,) 

li7 ...: 

(..6 • 

,S f::;b.:HtL. Ac5 

~I - Lf1' 

~ 
'&~vL--

/" . jp" 
hr_ 

. 

( " DATA Rtf6tiB1it: ......~ DATA CHJ:CKED &: R£VIE:1I'EI) BY: I DAn:: 

-" L;I ======:::::::;;;;:1 ===-=============.1 
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( 

• 
• .. 
.t ... .. ... 
s , 
" 

LITHOLOGIC LO GI BORING/WEll. NO.: l11iAJ '3 &. -=r 
Faeility: ~OtD7 , Sile:~-7l.j~ LJ L~D~ 
Client: Environmental Restoration Division I ,) , 

ConlTactor: GA.-,C- I Drill Contractor: Mc,S Driller: ]). OJ.s #7::> ? 

Start Time: 14"3.;l.., "3/'7/C/9- I End Time: r;-IO "?J/7/tt'Z- Borehole Dia(3): g-yy 

Drill Yethod/Ric Type: % Yt..( i-(-SA. t2.H...£. 5"'"(5(-=t>o~5 CH.£-7S' 
/ / 

Total Depth: '8-0-
Loered By: V. H ULI-.1 I\J ~ PrcteeticD bYel: D 

SAllPLE FIELD 

IC~HI Depth HE.AS11REHDITS JJTBOLOGIC DESCRIPTION CO!,UlEI\jS 
(tt) I reeG9Hy IA1.PRAlBeta{. Gammal voe'. mte~ Number 1ft) (_. I _, I_I 

c;.-, -

"'f -

05" 
~5~J:YQCo~.z~£. (oo~ 

II (1rz.~·i.<Ll/CJ~) . 
,,~ - (id I 

C7l-il..U,[.t... m V-vl Y 
~ COA-tZS<-. r,f.. (3'~LL. 

(j6/ 6"' c,2-b.VtfL) vvz.v ptxU:L-'( 

~7 - s.:.izrlU~.J <SV~,..JLA/l..... - 1° W SPOI~'J)..Ji/<..i:>-, 
t'>4:r-VeA..-nc..;:> ~ S'T12t,N"] , 
biU4A17 <)ve 578)/ ~o -

- ~J.)N~I - ~~Qu~ 

"? -
70 . 

· 

7( - ~ l\ 
6~ b.cS 

· '1U/ ~ Fe ~v'h:).:J_S 
7'L - 1(' 

'S~t.A.P?L 
· -

7) ..: 

· 
7'{ ..: 

7'5'" 

1\ \ - '// po ilfL!.-{.)V4-<"f · 
7y - '1J 

~() 

( . DATA Rtf~: 
l 

" . ~ .. 
DA.TA CHECKED & FI!:VIE'Wl:D BY; I DAn:; 

G-50 
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~ 

• 
S .. ... 
5 
• ... 

Poge ~ ef.!:/.. 
' . 

LITHOLOGIC La GI BORING/WELL NO.: tTl lAJ '3 &. ~ 

faeilily: ~Otv7 j Site:[l-74~ LJ ~D~ 
Client.: Environmental Restoration Division I ,) 

, 

Contractor: GA.-\~ l Drill Contractor: MCrz"S Driller: ]). 6J .:i#-a P 

St.art Time: J43;;J..., 3/7/'09- I End Time: (rIO '"?;,/7 / ttl <- Boreh.ole Dia(s): g-Y<-/ 
Drill Method/rug Type: % y<-{ H -SA. QH.. t£.. 5" ( 5i4:'~J.t.: 5 CJ..t£ -7::J 

/ :/ 
Total Depth: %"b" 

Loned By: V. H Uc..L....I1U ~ Protection Lnel: D 

SAllPLE rn:LD 

IC~HI Depth H£ASUREliENlS umOLOGlC DESCRIPTION COMMt.""TS (tt) reea9e1"1 A1PHAlBet.a(,G&.IZUDal voe'. [nte~ Numbe~ fn) (_II _, I_I 

77 - }-JO IlJl.C6v','4,"2i 

'715--
. 

-7i --
,&D 

,/ - 7: IN ~ND c../~ 
c~t - t;,{) 

\ 
· CU ... ( 6NJv\./L3c;~ _ ''t/ 

Pt ,(.I,r.. (C.l ~(0"-"\ 

S'z - c,,?~ 1o,,)t:..D i Sv.s"~IlAA1 :/ 
"5,.-,;:::.~ / J-w7'7Z..-t,;::::. 

Bee .... c..) oS * 'I t€. .(. Lt.) ~~ 
· 

~3 - &() "I ~61e,) #Jq (,,·i"'Jrff 

· '1 12t:l.Y Uoy~7Ji ) 
· 

'DC{ -

· 
D1 

TO 'b'S'.O F't6 ';j 

-
-

-
· -· 
-

DATA c:m:cK£O & REVIE:WED BY: I DATE: 

G-51 
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DOCUMENT No. DOE/ORJ07-xxxx&Dx 

Well No. MW 368 Installation: N/A 

Project No. Client/Project: BJC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/23/2002 

Elev.: (Well pump) 369.'4 
Elev.: (Brass cap) 367.07 

Depth 

NOT TO SCALE DE] 

(1355 M) 

Drill Contractor: Miller Government Services 

End Date: 2/25/2002 (1020 M) 

Well Coord: N 6134.00 
W 2247.27 

Protective Casing 
Material Type: Steel 
Diameter. 10-in. 
Depth BGS: 1.8' Weep Hole? ( Y / N): Yes 
Guard Posts ( Y / N ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4-in. 
Total Deplh (TOR to TOS): 35.6' 
Ventilated Cap (Y / N): Yes 

Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 
% SolidS: 30 
Tremied ( Y / N): Yes 
Interval BGS: 0.0' - 26.0' 
Centralizers (Y f N): Yes 
Depth(s): 44.0' 

Seal 
Type: 3/B-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 23 hr Vol. Fluid Added: 6 gal 
Tremied ( Y / N): No 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Am!. Used: 1050 Ib 
Tremied ( Y / N): No 
Source: Project File 
Grain Size Dis!: Project File 
Screen 
Type: SCH 40 PVC 
Diameter. 4-in. 
Length: , O-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 33.0' - 43.0' 
Isolation Casing ( Y f N): No 
Type: N/A 
Diameter: N/A 
Total Length: N/A 
Sump (Y f N): Yes 
Interval BGS: 43.0' - 45.0' 
Boltom Cap ( Y f N): Yes - O.4-ft 

Backfill Plug 
Material: Pel-Plug 3lB-inch TR30 Bentonite Pellets 
Setup/Hydration Time: NfA 
Tremied ( YIN ): No 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-52 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

...... MANAGED FOR THE us DEPARTMErIT OF ENERGY UNDER 
~ US GOVERNMErIT COrITRAGT OE·AC·OS.980R22700 ",,,,,,,,,,,,c-, ... ,, Oak Ridge, Tennessee • Paducah, Kentucky • Portsmouth, Ohio 

_ ._- ...... _-­-----,.--=---------' .. _" 
Science Applications 

International Corporation 
p.o. Box 2502 

Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300 ,ppt 
10-29-01 
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DOCUMENT No. DOE/ORl07-xxxx&Dx 

Well No. MW 369 Installation: NIA 

Project No. Client/Project: 8JC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/23/2002 

Elev.: (Well pump) 364 .2B 
Elev. : (Brass cap) 362.02 

Depth 

NOT TO SCALE 

(1106M) 

Drill Contractor: Miffer Government Services 

End Date: 3/11/2002 (0953 M) 

Well Coord: N 4564.73 

W 2957.51 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth BGS: 1. T Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4-in. 
Total Depth (TOR to TOS): 44.3' 
Ventilated Cap ( Y f N): Yes 

Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (lbsfgaJ.): 9.B - 9.9 
% SolidS: 30 
Tremied (Y f N): Yes 
Interval BGS: 0.0' - 36.0' 
Centralizers ( YIN ): Yes 
Depth(s): 52.5' 
Seal 
Type: 3lB-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 17 hr Vol. Fluid Added: N/A 
Tremied ( YIN ): Yes 
Filter Pack 
Graduation DeSignation: #1 
Grain Size: Project File 
Type: OSI #1 Filter Sand 
AmI. Used: 950 Ib 
Tremied (Y IN): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 41 .5' - 51.5' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 36.0' 
Sump (Y IN): Yes 
Interval BGS: 51 .5' - 53.5' 
Bottom Cap ( YIN ): Yes - O.4-ft 
Backfill Plug 
Material: NfA 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-53 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

..... MANAGED FOR '!}IE US DEPARTMENT OF ENERGY UNDER 
~ US GOVERNMENT CONTRACT DE·Ac;.05-980R22700 

... . "'~ .......... '" Oak Ridge. Tennessee • Paducah, Kentucky • Portsmouth, Ohio 

_ _ ~ _ Science Applications 
===-~- International Corporation 

-""';;=i;*" P.O. Box 2502 
Oak Ridge, Tennessee 37631 

FIGURE No. 
DATE 

C90001 cask300 ,ppt 
10-29-01 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 370 InstaJiation: NIA 

Project No. ClienVProject: BJC/C-746-U Well AbandonmenVReplacement Site: PGDP/C-746-U Landfifl 

Contractor: SAIC 

Start Date: 2/8/2002 

Elev.: (Well pump) 365.15 
Elev.: (Brass cap) 362.95 

Depth 

NOT TO SCALE 

(1614 M) 

G-54 

Drill Contractor: Miller Govemment Services 

End Date: 3/9/2002 (1320 M) 

Well Coord: N 4589.20 
W 2957.40 

Protective Casing 
Material Type: Steel 
Diameter: 10-in. 
Depth BGS: 1. T Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4·ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in . 
Total Depth (TOR to TOS): 63.7' 
Ventilated Cap (Y IN): Yes 

Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 9.8 - 9.9 
% Solids: 30 
Tremied ( YIN ): Yes 
Interval BGS: 0.0' - 50.2' 
Centralizers (Y IN): Yes 
Depth{s): 72,0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 19.5 hr Vol. Fluid Added: N/A 
Tremied ( YIN ): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
Am!. Used: 750 Ib 
Tremied ( Y f N): Yes 
Source: Project File 
Grain Size Dis!: Project File 

Screen 
Type: SCH 40 PVC 
Diameter. 4-in, 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
IntervalBGS: 61 .0'- 71.0' 
Isolation Casing (Y IN): Yes 
Type: Steel 
Diameter. 14-in 
Total Length: 35.8' 
Sump (Y IN): Yes 
Interval BGS: 71.0' - 73.0' 
Bottom Cap ( YIN ): Yes - O.4-ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS 

MANAGED FOR THE US DEPARTMENT OF ENERGY UNDER 4- US GOVERNMENT CONTRACT DE·AC.oS-980R22700 
", ••• ,,,,,,,,-,,,,, Oal< Ridge. Tennessee • Paducah. Kenlucky • Portsmouth. Ohio 

.~-"'-_-"'=.. Science Applications 
-===.;:::;;~. International Corporation 
-.-.i';='ii~. P.O. Box 2502 

Oak Ridge. Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 



- -

LITHOLOGIC LOG/ BORING/WELL NO.: MW370 

Facility: Paducah Gaseous Diffusion Plant 

Client: Bechtel Jacobs Company 

Contractor: SAle I Drill Contractor: Miller Government Services Driller: W. Doug Bishop 

Start Time: t3:41 on 02-08-02 I End Time: 15:IOon02-08-02 Borehole Dia(s): 8.5 inches 

Drill Method/Rig Type: Hollow Stem Augers with CME 75 Total Depth: 35 feet 

Logged By: Kenneth R. Davis of SAIC Protection Level: D 
wlNitrile/btex !.!Ioves 

DEPTH SAMPLE FIELD MEASUREMENTS 
(ft) Recovery Alpha Beta/Gamma VOCs "LITHOLOGIC DESCRIPTION GRAPH COMMENTS 

Interval Number (ft) (cpm) (cpm) (ppm) LOG 

- Silt, clayey, brown (7.5 YRS/2) grading downward to Soil horizon - -- yellow (IOYR7/6), moist -- 3.2 
- - - _. --- -

5 - - - - -- Silt, clayey, light gray (I OYR7/1)monled with yellow - - - -- (IOYR7/6), moist - 2.4 --- --
( 

10 - -
- - - ----- - -- 3.0 
- Silt, clayey, with trace sand, fine,light gray (IOYR7/1) 

- _. 
-- mottled with yellow (IOYR7/6) grading downward to - - - . 15 light gray (IOYR7/1). moist --- - - --- 4.3 - --- - . -

'I 
20 -

Sand (50%), line. well sorted. silty, clayey, yellow -
Monling may - (IOYR7/6) grading downward to medium sand. well - mark bedding - sorted, very pale brown (IOYR8/2) with little yellow - 1.2 (IOYR8/6) mottling, moist planes. ---

25 

~:{~{}}~{~: -- Sand, line. silty, light gray (IOYR7/1), moist --- W Sand. medium. well sorted, subrounded to subangular, 

~~~~~~~~ 
Water from - 3.5 ~ quartz with trace opaque minerals. brownish yellow over-reamed -- (IOYR6/8). wet ::::: ::: hole at 30 feet -

30 -

If~ 
- 2.5 Sand, fine , well sorted. subrounded to subangular. -- quartz with trace opaque minerals, very silty grading 

- downward to silty, yellow-( IOYR7/6)-mottled-with-

- 2.5 light-gray-(I0YR7fl) to brownish yellow 
- (I OYR6/6), trace gravel at 32.2 ft and 33.6 n. moist -

35 

DA TA RECORDED BY: DATE: DATA CHECKED & REVIEWED BY: DATE: 
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<..;-17 
Poge-LcfJ. 

LITHOLOGIC LO GI BORING/WELL NO.: MW 3701 
Facilily: P6/J/? 

/ 
, Site: C-7<th L-t !"'4aJr:;.;; ,'-<-

. 

Client: Environmental Restoration Division '8;](,1) 
I 

Contraclor: ( $14-~~ I Drill Contractor:p7 6 5 Driller: ~ , t tjl/ /;7 ;; y 

Stan Time: J4??5 3/7/0~ r End Time: (f)CJ;;J.(J) 3/15 JeJ.;J.... Borehole Dia( 3): &~ 

Drill Method/Rig Type: 8~ & 4£'.1 ?/Pm ,4v~~,,'5 ctU£ ~ /'1'.10" ~""'c?-S > Total Depth: I 

7'<6 ;...:, 

Loered By: /dl/l/t!~ 

Dept.h SAKPLE 

(tt) reCC91!1"1 Inter ... ,l Numbe:o 1ft) 

-

-
-· 
-
· 
-

-
· 

7il 
· tt , 

~UV' I 
,./ -

'3<7 
· 

'36' -

· 
J'l -

? ~ -: 

· 3q -
~ 

¥u'" i/O .:. -V 

· t./ ( _ 

..... __ ... __ ..• ... --------------- ... .. 

Ji (;"'- I 

............ , 

;;: 
tf, V 

FIELD 
la:ASUREYENTS 

A1.PHAI Beta(.Gamma I voe'. 
(~'I _, (_I 

Protection tel'el: z.~/"'r? / /.') 

IlTHOLOGIC DESCRIPnON IC~HI COMMENTS 

, 

3'1 C' - J (?';-
. . .-
- " -jEr ~~,..~ t'k(, 
-' -' . - -- -

-tr,fc',> 1411C ' -, 
/I'! tJ /.(;,,~ /1' ytf/I j, iJH f Jt 

,.,-

- -' J>iJWi'l dYtZ 5"/r t - ". -
/l'tf v/,?:;lI/t (}"'Ii"j 

-_ . 
lOy/? &?'z..) j't-'k"r",!qi/ . - -- ' ~ 
ml//7.J 6/-' //' 

- ,, ---I 
__ e- , 

. "-- . . '-
-~. 

"-
-.~ 

---..... ... 

3 q () - il?:.!, .,-
- - -

Ad;(, .. ~1 ('/9 51ttJJJ'!, s!.-I. <fr4t I' - ' -_. -
t-i4.1) ;&/~ /r'd/t~ 11 ,. -

'- "" 

/7,ol f It f 'b"'tJwY' / ()/2 -~/ 7' . -e - ~ . -
JM r 7 """jl-11. (}r4.1~ 

_. -- ' -.. -_ .. .. -
- " 

DATA CHECXED &: REVIE'IfED BY: I DATE: 

G-56 

. 

I 



C-17 

LITHOLOGIC LO GI BORING/WELL NO.: ILl bl/' '5?fj 

Facility: . 1'?6j)j? I Sile: 

Client! Environmental Restoration Division :~JG ,) 
1 

( Coatraclor. ( ~k£C I Drill Contract.or: fL16? Driller: 5, !'t;v IrI,o'1 
I End Time: 

I 
Start Time: Borehole Dia(!): g .5' 

Drill Melbod/Rig Type: I [?-../ /kl/t/r/ {I(",¥J 4c ~./ f {Me S I 5£.b().1 (I'1m lotal Depth: 1~ 

!I/:'t\~j~ 
7 

L~ Loered By: Protection Level: 
II '/ 

SAMPLE FIElD 

IC~HI Depth HEASURE!lDiTS U'l'HOLOCIC DESCRIPTION COMMENTS 
(tt) I I reC09l!r"1 A1.PHAl Beta{. Gamma I voe'll lntefTal Numb!'::" (n.) (epm., I .,..., I_I 

t/(- flUH~ i(Z.ji_L/?p 5-g~t<ti/l/.P .. -/l1;dM ,1t' Y"!I.J~oI ,'$". PII'lP IP~' ?O",..s·() f :I'vir, 
roji i'/'i', ,~/JC"tv/~ ~ 'J Nclfr -'2 ~ {'PM f-'.vl-

tl.7 ",L . f,/yoll Ie 5"/,(/ . '13 
;%. in/ -'it/./ -

,S_tJ J!l!!!! I j/c if t i~ j ,. , 

¥Y' - de. I! Y.~I/du' ,',~ ()"rih!fJ 
· t {orR tit fr1"tI,. ",.VI 

1/)" -
~\J.'\ 1(; to~~ff qvli,&",vd 

j . . ...) 

· r'/)~;"~<i J./; /{)v/t' (.., I 

.. j'''~~'''1~'' lit"" '0 ~J-
t/~ - ~)I.//~/td 

· 

( til -

· 
~/~ - ti8'':; - ~·ql , 

~AIJD ~~lMl'I f,'G,;,,,1 
'. ~ .. 
, ' -

lfo-
;e...:.--- I ' 

. 5Ow1E' c' /r'7 ' , 

<.; 9 - ~ 1t;IP /r'I:ltf,'~7 .0"'0'<.1.11''1 

1\)";"/ {OK 5'/£( oj,;""!. 

· I J 

~t :. j1oe''-/7 5(;/1t>c-

!20v<J'./r'J j),ooJlr j · 
'16 

f '( 

;-1 -· 
· !I!~/ dv-'/ / · <;2 -

TO !U k' .. 
7"3 - fu~!« ;t;/ 

· ttJt()l/p"'1 
· 

!: ''1 . 6 '() G. ;¥;<:> - 5''(. I I 
.. ~ ; ') -

):: .. ~ I(. V L S'~mp> ~4 .. t: 

1\ S ~v'\ -rr4~{J Cit;1' J~/" _ 
eo 

5',; .:. 
50 

N!I/flr b,-ow-'! l.:'l,e ~;lr .. ( \ 5 
v.pi" y. /t1(J;;i f();I-~cI. • .. . -5c l-l."~ It 1'0 I'f(()if r 

. ... 
DATA CHECKED lie REVIE1I'ED BY: I DATE: 
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C-17 
Pog! ~ cf-¥-

LITHOLOGIC LOGI BORING/WELL NO.: M~IJ '3fP 

facilily: p 6 j) ? I Site: 

Client: Environmental Restoration Division ''S:rC I) 
I 

Contractor: I Drill Contractor: ft (; > 
st.art Time: I End Time: Borehole Dia.(~): €:.-:> 

Logred By: t/4J?J /! ~ , Protection Level: t') 
I 

UTBOLDGIC DESCRIPTION I C~H I COMME~"TS 

,?- -

~7 ~----T----T----~~------~--+-~--~~------~~~------------~ )"t;. () _ ~f .3 . 0 tJ O . • 

(,0 -

. 
GZ -

&5-

~ hf(_ 
• N »-
"­N 

SAAiVy 6/fAv&L 

",,"."8 cky 
d",fC yr/lt{.vl) h 0"" t( r, ~ 
1{I'1/Z 6// 
9"4"",1 2r.lv~iP! 
lD f'LJjltJ~"t.t''''G~ t! 
>4",/ J~I.J.,"'j/"'cI" 
$'4 I(/./'4 ;:./"d /'''.fvI 

~ 61 ------i-~~~--~--~------~~~----------------_t~--t_--------------
~ • 7u" ~o {} () 0 

() t] <> 

( DATA ~6tiJJt:i3.Lfl: 
I 

.... 
DATA CHtCKED &: tu:m:n.::b BY: I DATE: 

G-58 



~ - ' .. 
Page ~Cf!:/-

, 

LITHOLOGIC LOGI BORING/WEll NO.: /fA /IV 3l!L ' 
Facilily: . ?t;p? , Sile: 

Client: Environmental Restoration Division pvc!. ,) 
, 

( i Contractor: ( S4.rG I Drill Contract.or: 1'10 S Driller: 5, ~ ~ v /<'1'f' y 

I End Time: 
( 

Slart Time: Borehole Dill.( s): k7 , <> 

Drill Method/rug Type:~.f; I/AI/;w f/I'# 4?p/ 
,.,.1 

1111~ ~ f-l'd/ PI CM-67,;> Total Depth: 7g 
Lorred By: [1/it,}) /I It::; Protection Len!: /~ 

, 

SAllPLE FJELD 

IC~HI Depth IlEASUREYENT'S IJTBOLOGIC: DESC:RIPnON COMMENTS 
(tt) ,I re~el"1 ALP HAl Beta(,Gamma I VOC'. 

mte"-.i Numb::r fltt (_I' ~t I_I 

:71) - /!v;jl! 
1,()/5·0 (,1.4 (/~ L ~lw1 ~"f- 10 

t)Q'b 

· q 5u lt ~ , 7.;~(r (At 
11':' d~f yfl/UWf> t, . 

tuftf crfi"j -t (c I'll. 6/6 
54h""i /-t-> 7 50'? I-

:JZ -· · . 
723':' 

· · .. 
::1£/_ ' -

( 

7>·0 - ?C. 6 Q 

?/, 
o 0 ::),- I (;v'iv"'/ >'o~tJ ~4<-Ld j) 0 -· ~v'\ 4·0-

l/tiCf' au 'i) q 

OJ cf4' It. yt'lft,,,,,·~ /, ""'ik 7 e. <.J 0 · .:J ,,~ 

7-6':' 10)12 6/t ~.;ulw",I"CI .. 
~1"t. 

· 5-dJ. --· ?-{, .o • 7b.1. c! / '--· , ;L:,r" .. Lt>",,.. .. ltl ~~v,c. --
"";z. . -

7{. . '2. - :;. 7. D , -r -

~ 
ci.A Y i()wo{, ~./I t~~ 
" .. d iifit!- f.;"~7 ~/:.;-

11- ;v1()dr j//// 51"c/~/ 
---

· · · - j , 

· -· , . 
-

!: · ;: -.. 
~ .. ... 
5 "': " ... 

. ... 
DATA CHECKED '" REVIE:1r£D BY: I DATE: 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 371 Installation : N/A 

Project No. Client/Project: 8JC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 3/9/2002 

Elev.: (Well pump) 364.71 
Elev.: (Brass cap) 362.56 

Depth 

NOT TO SCALE 

(1620 M) 

Drill Contractor: Miller Govemment Services 

End Date: 3/10/2002 (0840 M) 

Well Coord: N 4576.61 
W 2957.43 

Protective Casing 
Material Type: Steel 
Diameter: lO-in. 
Depth BGS: 1.8' Weep Hole? ( Y / N): Yes 
Guard Posts (Y / N ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4·ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4· in. 
Total Depth (TOR to TOS): 24.3' 
Ventilated Cap (Y IN): Yes 
Grout 
Composition & Proportions: High SOlids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 9.8 
% Solids: 30 
Tremied (Y / N): Yes 
Interval BGS: 0.0' - 16.6' 
Centralizers ( YIN ): Yes 
Depth(s): 32.0' 
Seal 
Type: 3/8-inch TR 30 Bentonite Pellets 
Source: Pel-Plug 
Setup/Hydration Time: 14 hr Vol. Fluid Added: 8 gal 
Tremied ( YIN ): Yes 

Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: OS] #1 Filter Sand 
AmI. Used: 1050lb 
Tremied (Y IN): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10-ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 21.6' - 31 .6' 
Isolation Casing ( YIN ): No 
Type: N/A 
Diameter: N/A 
Total Length: N/A 
Sump (Y IN): Yes 
Interval BGS: 31 .6' - 33.6' 
Bottom Cap ( YIN ): Yes - O.4-ft 

Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( Y / N): N/A 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-60 

BECHTEL BECHTEL JACOBS COMPANY, LLC 
JACOBS ..... MANAGED FOR THE US OEPARTMEI'IT OF ENERGY UNDER 

~ US GOVERNMEI'IT CONTRACT DE·AC(JS-9aOR22700 
"'"''''~<-.... ''c Oak Ridge. Tennessee • Paducah. Kenfucky • Portsmouth. Ohio 

Science Applications 
~~~ International Corporation 
~ia:;: P.O. Box 2502 

Oak Ridge. Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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DOCUMENT No. DOE/OR/07 -xxxx&Dx 

Well No. MW 372 Installation: NfA 

Project No. Client/Project: 8JC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2/21/2002 

Elev.: (Well pump) 359.49 
Elev .: (Brass cap) 357.33 

Depth 

NOT TO SCALE 

(1415 M) 

Drill Contractor: Miller Government Services 

End Date: 3/14/2002 (0935 M) 

Well Coord: N 4817.24 

W 2486.89 

Protective Casing 
Material Type: Steel 
Diameter: 10·in. 
Depth BGS: 1.7' Weep Hole? (Y / N): Yes 
Guard Posts (Y IN): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 

Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4-in. 
Total Depth (TOR to TOS): 49.2' 
Ventilated Cap ( YIN): Yes 

Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 
% Solids: 30 
Tremied ( YIN ): Yes 
Interval BGS: 0.0' - 41.6' 

Centralizers ( YIN ): Yes 
Depth(s): 57.5' 
Seal 
Type: 3/B·inch TR 30 Bentonite Pellets 
Source: Pel·Plug 
Setup/Hydration Time: 8 hr Vol. Fluid Added: N/A 
Tremied ( YIN ): Yes 

Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 800 Ib 
Tremied ( Y / N): Yes 
Source: Project File 
Grain Size Dis!: Project File 

Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10·1t 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 46 .5' - 56.5' 
Isolation Casing ( YIN ): Yes 
Type: Steel 
Diameter: 14-in 
Total Length: 30.0' 

Sump (Y IN): Yes 
Interval BGS: 56.5' - 58 .5' 
Bottom Cap ( YIN ): Yes - O.4·ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): NfA 

U. S, DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

JAC
BOESCSHTEL B~~Eb~~ i~~g~~Je~~~~~JUN~~C 4 us GOVERNMENT CONTRACT OE·AC-OS-980R22700 

.... "'~'-""C Oak Ridge, Tennessee 0 Paducah, Kentucky 0 Portsmouth. Ohio 

_~=____ Science Applications 
.:::;:;;:;;:;;::;:=;:=::: International Corporation 

G-61 

~~.~ P.O. Box 2502 
Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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DOCUMENT No. DOE/ORl07-xxxx&Dx 

Well No. MW 373 Installation: NIA 

Project No. ClienVProject: BJC/C-746-U Well AbandonmenVReplacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 2120/2002 

Elev.: (Well pump) 359.79 
Elev.: (Brass cap) 357.72 

Depth 

NOT TO SCALE 

(1153 M) 

Drill Contractor: Miller Government SeNices 

End Date: 3/13/2002 (1030 M) 

Well Coord: N 4823.14 
W 2509.92 

Protective Casing 
Material Type: Steel 
Diameter. 10·in. 
Depth BGS: 1.8' Weep Hole? ( YIN ): Yes 
Guard Posts ( YIN ): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4·ft x 4·ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter: 4·in. 
Total Depth (TOR to TOS): 62.6' 
Ventilated Cap ( YIN): Yes 
Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 -10.2 
% Solids: 30 
Tremied ( YIN ): Yes 
Interval BGS; 0.0' - 46.6' 
Centralizers (Y IN): Yes 
Depth(s): 71 .0' 
Seal 
Type: 3/8·inch TR 30 Bentonite Pellets 
Source: Pel·Plug 
Setup/Hydration Time: 22.5 hr Vol. Fluid Added: N/A 
Tremied (Y / N): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 900 Ib 
Tremied (Y / N): Yes 
Source: Project File 
Grain Size Dist: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4·in, 
Length: 10·ft 
Slot Size and Type: 0.010 Horizontat Slot 
Interval BGS: 60.0' - 70.0' 
Isolation Casing (Y IN): Yes 
Type: Steel 
Diameter. 14·in 
Total Length: 30.0' 
Sump (Y IN): Yes 
Interval BGS: 70.0' - 72.0' 
Bottom Cap (Y IN): Yes· O.4·ft 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): N/A 

U, S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

JAC
BOEBCSHTEL B~2tl~fo~ T~~~g~~Th~~~~~~YUN~~C 

• US GOVERNMErfr COrfrRACT DE·AG-OS-980R22700 
",.,,"-,-,IC ' Oak Ridge. Tennessee • Paducah, Kentucky • POr1Smouth. Ohio 

_ _ _ _ _ Science Applications 
International Corporation 

G-62 

~foii~ P.O. Box 250Z 
Oak Ridge. Tennessee 37631 

FIGURE No. 
DATE 

C90001 cask300.ppt 
10-29-01 
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C-17 
P0ge-L:f~ 

LITH 0 LO G Ie LO GI BORING/WEll NO.: f11 vJ 5 f :5 
J Site:~-74~U.~Ftl L 

Client: Environmental Restoration Division 87(' I) , 

Contractor: t ~JI-y;;.e... I Drill Contractor: M h > Driller: <- b~,,;;'''''7 
Start Time: \ 15'8 t3--/Ic.) /o.;;t.. I End Time: 1305" a-//(~/(/a--. Borehole Dia(s): ({ , )" 

Logged By: /Mi.J /I ../{.~ , Protection Level: I::> 

Depth L-_-;-SA1lPLE __ -;;:~:::::-l-,.....I=="",~HEAS~~~~EllEN~:::!..:iTS~~ ~ .- I 1Re~~r"1IALP HAl Beta{. Gamma I voe'. IlTBOLOGrC D"",,CRIPnON 
(tt) lnterrlLi Numb~~1 (fl) (~I I _I Cppml 

-

'\ . 
I -

"?-

· 
'5 -

Lj _ . 

· 

r-

6-
· · · ~ -
· 

ss-
- ,, -

T 

/() -
· 

J/ -

/z -

' . .... 
DATA CHECXED & REVIEWED BY: 

G-63 

COMME~iS 

'1~4C i" 14' rr t ' 

f~"",,' tY 
/~ . / 

I DATE: 
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C-17 
Page.1:... of £:1 

LITHOLOGIC LOGI BORING/WELL NO.: .M1t/31-3 
Facilily: f5£pp I Site: 

Client: Environmental Restoration Division B 7 G I) , 

Contractor: ( 1> f}- t::- t I Drill Contractor: /-1{.,S Driller: 

Slart Time: J End Time: Borehole Dia(lI): ~·S 
Drill Method/Rig Type: gf" I~ !foN' fir,., ,4,(;'",,)' (1'1G. 54 S .(.lOtN f'M~77/ Total Depth: 30 

Logzed By: lit!: _# II !4-- -/ I 

D Protectian Level: 
I 

SAMPLE I FIElD 

IC~HI Depth HEASUR~'TS IlTHOLOGIC DESCRIPTION COMYP.::-.-rS (ft) I lRer=rery I ALP HAl Bet.a(.G&mm&I voe'sl Inter'l'al Numbe:-I (ttl (.,.,..1 I cnal I_I 

/i - li l/- /5: z.. . 
. 

~ .' . 
~ 

1LlJ''\~ 
. ~, 'OYl1~ (./"{) -

/. fH'f!. '1/4.//fl ~ . 
. . , . . 

I) -
r;.' 

. 
- ,Mr}(/f"'; Ii' /)i/"l '£I};1 tZ~ . , -- . . --

~ {f J20vrttl.,.,t! md i j I; , / IY1 .-
"h"/~ c..M "'t: )-· '/ I • /1 -"-ilp - tl/ifv~ Ie I - ' . -

1$ 2.. -Itf·t _. '- GJ /,. Z-
· - " -

~ ~tlr4e c/~y) - ' -
/7 - . -

'{'tief ~l{110 --' 
~. 

~/( hI- b,-t'W,1 ,.~" 7/47 .;'/?' ~ . ..... 
bl' JM';- /.I~ /11- t;.,,1tJ; '1 - --

I'd - - -
5)'// :sIb, >1/j;b1f~/i<-/ - ._-

· MPI~) /,//'>'1 Ie ~'I/If' ---'-- .-
N- - _ .. 1--- .-. 

19·P,- ZI"r ~ " -
.... ~/7""f~ 

_. -
· ~ 

- . -
~ 

'h dq"'!£ yf4/P4';{ 17 "- " -
1-'--ZO - \LV"" (.'CJ't) Ii -, .-

'S (Y'" I1f t' /1 )liZ 6. • _., -
~. ¢ 'J l- t--. -

7vj;t~f ".I~~ ,.tld l =:', ' . -:::' 
· =,:.= 21 - /"J/m tf 

zi,1' - zi(. 
_. -- ,-

<It.. r; 5C1""e c,/uy-, 
~ ........ 
~ .. --

27. - '1--/<i C f7 5t-'1 ~ dtio/ e: - ' . . -
y'l'//a.(/ i> '" {jl-'rjl1f e - " -_ .-.-

/(;1 Ji2. 6/" J #'1,t- !,"( " ;.. . - .~~ 

2.3 - t/r 47( #7-) I jl/I.Jti"'"v~ - ---
;-'-" -

· M"I >/-I !,:,//YI ~~ 

-zy . l.~. (.,.- 27, J ,. 
~'Lt-.r f.,,'l1e i.!41 - ''' -

~ ~ 
- I -.-

.of' ,'" It r ~ j" I1C '-" - -7~- _ pi(\ 5vl)t1Y1~ ~.J~/) P1N~ ~ - ' - -
f,/WI - .-. 'i' ;) _ . --

to z7.5- - z.~.o _ . -
';''CL r "HIe. ~/"iJ 

._ -
Z&- - , . ... 

.:.-- , tI '1"y,-(., -fi - . . --
j/tjte ,,'R"') ". - " --"-
4/til/l'I) ~o~"<f't!. ,h f- " -

~- . . -71- - /I11J/~ rj y, .',>'1 r(/ j /. .-:-...:...:.= 
1--' . -

DATA~~; DATA c:HECXED &: R:E:VIE;WED BY: I DATE: 
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LITHOLOGIC LO GI BORING/WEll NO.: f/1w 3"13 

Facility: '?/,o? J Site: 

Client: Environmental Restoration Division B It I) , 

Contractor: t SAl't- I Drill Contractor: A1t;S Driller: £, hci ,hI"'; Y 
( 

Start Time: I End Time: Borehole Dia(s): f{ ,) 

Drill Method/Rig Type:~~ A/I;w i/~M i!vif}V'; .> 6'1t 'jib.."1 (}/If.!" :;~ 2 Total Depth: 3D 

!~/lf/~ 
/ 

Protection Leve!: b Logged By: 

SAlOLE FIElD 

IC~HI Depth lIEASUREYENTS LITHOLOGIC DESCRIPnON COMYE1\j'S 
(rt) I reC<n'ery I ALP HAl Beta(.Gamma I vae's 

Intel"Yal Numb~~ Iftl (."....1 I C1IDI) (_1 

~lJ.\ ~ 
- .. 

2'3 -

~ I~ ip 
[c.,f . 

z,'1 ¥.,;_\ t. 
~ .~: T y c: L,A Y) -//4cl' 

_::.-,. -
I,'; - '- -::f $q,.,£i, -.'-, ' -

3D fYl~>tI~'/";'f Y"'/A'w;~ tJ 

Di/i.n,;/! to'!iZ;'It; 

- 1M""') I- I '51-;/'£ 

-

( -
. 
-

, -

-

-

-
-
-

-.. ... 
~ .. 
~ 
5 -, ... 

DATA CHECKED &. REVIE"II'ED BY: I DA'I'E: 

G-65 



(, 

'. 
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~ 
; 
N 
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5 
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C-17 

LITHOLOGIC LO Gt BORING/WELL NO.: miVO-=!-~ 
Facility: "Pc'hD? I Sile: G-7i.tt, U LAPOFl tc 
Client: Environmental Restoration Division I ,) 

I 

Coctractor: 66-tC- I Drill Contractor: . H..hS Driller-: H. dJ PCH-c..J ZJ::.(.-f 

Start Time: f)~<;! ?JIll/Po I End Time: I (1J '-/ ~ '3/11/~Z Borehole Dia(s): fJYc/ 
Drill Method/Rig Type: 8"~1 HSA, (2 HJz__ 6 l,,) FC:x; s.J,.. C!../.{I£ <£).S- Total Depth: 7S-
Loned By: tUA't;U "~ ? A<ZILiUZ- Protectioc Level: 'D -

SAllPLE F1EI.D 

IC~HI Depth KE.ASURE1lEr.'TS LII'BOLOGIC DESCRIPnON CONldENiS 
(tt) ~~ery ALP HAl Bet.a(,Gunma I voe's lnbru.l Numb~:, In} (~, , ~I I_I 

'30 - !j(LI (&OI7o) S.N:JD{jo'~) 
--- r; I~ 

1J; CLA'-/ L30~~ kc?o~ ~ 

3( - ~p \tlf£(..(.o "'.J~H i'j lZci.r..J.c . 
(j() Yi?.. "1.;.{) HT (..t~ffr 

~ 'lIZ,.!..." LIV 1-) ;J...<oJS;-- / 

'12.. - ~J,J 
'51•h 3A.U.:, U l ,0..,2., ,.....IZ.L( 

· ,0 · ~\ 0 
. 

35 -
.. 

; ~ .:. 
· 

3y-
';" D - ~7. 0 ;'iILI L~Z~ '3'r-~O e.CP77iV...J"::'<:> 

· Cl..-AV [':3(. ' ~) ,,~AUu ,/ k(uS'-; .Su<3.1..-..:..1u~ 

3~ -
(Zo"7,») H.':' U iL.iZ.JS..rL. {=( "- 1-1..... TO f> T7 t=t= ... 
Y'i:..UJ.',:.;,.!.ti i6 iZ£)l.J~ 

~.o 
(I()'..[tz. 5/Vkr Ut-,tfT 
c,.flA"-{ ~r7) lJ-{tJ/~" 

37 -.: u'u ~ 5iJI3~~<J{.Ai?.1 r-tl2~rz 

~~ 'v 611P;;;:" 

· ~ '~7.o - 3~.(.) ~I..~) 
,), L;T" t. '-/c' ::l') ~APOfFc;t.) 

?o - ' .-
P~L- '£Lu...c~!.JdrJ Be.c.;JJ..: 
ilD 'tt? ... <~lz)H.r. Ltt:,t+-r 
f3iUl~,-, 0"1tZ.71/..:') H~)S I-

3?, - 5U'3~(.I.J~(z..., Pf~ 

'?J~/o-4t.' ,o ~ C&oc'Z.}. 
· CtA..., (?c.:?.y ... 5A.Uulk ':i.! 

)/.;') 
4D 

koO l..z.AT7- l!:i&''t.J.:'; (~ '(€. 

1(ho -4/2.(.) ~ii.-
u ,l).~ c..~"';:" 

4( - ~ 'yz....o -t..{3.0 (?~A.V"'-c..{~· r0 
JJ '1:),0 

S.C>.I..:lO c... L{(J ila) J C£.p;..J uo~ ~ 
· V D~iL"t';"'LU~D~ 

UL. - ?'?:> (1O''iiZ.. 'lie>} 5o..-VZ~ 
{lLJ 1J)~'Dru::::>TO SVB'-

· f?c.'v/VDiLD P"-i!S.'3i ... ofl 
· liz" J 5o';;,TD Ff ~""1 

LiS - ~ ~ , · 
.... 

DATA CHECKED lie R£VIE1rEI) BY: ! DATE; 
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C-17 
Pag! ~r!f:- : 

( 

( 

~ 
;; .. 
S 
t s , .. 

LITHOLOGIC La GJ BORING/WELL NO.; rnvJO--=!-~ 
FaeilitY! PC'70P J Sile: 0-7 '-t& u [A,.;.·o /:::{ 

Client: Environmental Restoration Division 
, 

I) , 

Contr.ctor: {J6-tC-,. t Drill Contract.or: H..h5 Driller: H, V.=>CH-O ;eq-f 

Start. Time: ~~<;1 3/tliflo I End Time: I (l) 4' ~ '3/11/(/Z Borehole Dia(3): fiY</ 
Drill Method/Ric Type: B'!Xt HSA, C!./-Uz.- 6 I ,~.~ ~ ,; (lHt£ %S- Total Depth: 7~ 

Loned By: tUA'IAJ.L ?A{Z-~ PrDteetiDn Level: '1:;:> 

SAKPLt FIELD 

IC~HI Depth HEASURDLENTS UTBOLOGIC DESCRIPTION COMME. .... TS (tt) lntei'Td INumber~Cn)e1"1 A1.P!WBela{.G&mm&I voe'. 
(_II _I '_1 

lf1 -

~ \ l{-s 
. 

1./-l,cJ -41.·. u 
· 1) G.flc..~!=- {~ Y'Gi); 5,A.c.JJ/ 

('{o%}) t2.L6.<..{ tio~,~ 4F- - 'f 0 
'VAiZiL 1.{~C..L£.(.I)().)j,tT c.)~~ ~ 

q..,v~ (tl) 'y1Z. 4>/I.:J I:?A~U..,7E/J-
Pii<5~ ';-z, a:' v. ;::t.CJfU'{ 

47 - ~L-\ 
~.,,-c.J), :;,.. .. ,=( 

4(,.0-47. 0 

4"& -
... ~v L")~'7...:6 C~p.:--I 

(it> ~) VC/Z..\,,(' PALe.., 
OZAN~'" L/OYe. 'if-/~ 
5.,1~~·,ui..AIZ- I (.J ·ll..>-

4{ - 5';1;zIT.!7) ./ '5C:..r1JIZ.A.-.~3 
5,:) • .::..., 

· 
5'0 · ~() L1. €Au,z- L (7c.. '7<-' ),. 

~o ezs=9 .. ),Cc.A"1 
Z;( - L s-r7 .... ), iJAtZ.,C. 

- Vc..LU';J1- ~h C>~A":"i? 

· l 0 'iILt/(p / SA7V,;Z..i:.\.;'~ 
5L - V-v P ,z.,<JI\J.~~ P0.'Su..; 

~-5 
S(,.I,c...! 

&Jj-

5t(. -. 
· 

/)5' 

~(j) 5t>.J.:1D L&O~l).tp.t;J;arC 

· ?,c -9..0)) ~y (.LO'l4' y 
5'{<> _ tv~lZiL V-eLU.I~J ~tr o'l.~ 

(/CN~ IL I...IIz..J, ? ~ ~ t...c:; - t I.) m ~ IlrZ.L.'U,<J ·~OI · . II 
'5~77..hZ.Ar<-V1 ,$c.'''':';;' ~'Vt? !-

51-;: ~<I A£.t.,.<.J c:..HL rz> => .... ~-
fZI;.lvA)~ D S.A.o\Ji::> 

( DATA ~~: ..., .. ..,1.1J1Rn:: DATA CHECXED 6: REVl!:I'E:D BY: I DA.TI:: 

~- r~, ===============I====~======================~ 
G-67 

.-.. .. .. -_ . .... . "_. __ ...........•. .... . - " --- .-- - - - --- - ----- - .. ---- - - _. __ .. _. __ ._-_ .. _._-----_.-_ ..... __ ... _ . 

c . 



c 

!: • .. • ..... .. .. 
~ 

5 
• ... 

C-17 

LITHOLOGIC La GI BORING/WELL NO.: mLVo-=f~ 
Faeilily: "PC'7DP f Site: G-7lft:, U LA,.;,'OFl 

Cliel:1t: Environmental Restoration Division 
, 

I) , 

Contractor: {J6../G I Drill Contractor: H..h5 Driller: H . .v,~CH£.J K.-C(-( 

Start Time: r)~c;J 31t//~a I End Time: I (1J L/ QJ '?II/J~z Borehole Dia(:s): 8-Y</ 
Drill Met.hod/Ri, Type: t~ HSA, 

I ./ . %-(}.HJz_ 5 .. ~T-bov/ (!Hf[.. S Total Depth: 7S-
LoUed By: tUA"A.J~L ? A,Z-lLif.J.Z- Protection Leye!: '""[::;> 

, SAKPtE fIELD 

IC~HI OepLb lIEASURElCD'<"TS uraOLOGIC DESCRIPTION COMMENTS (rt) re-ry ALPHAIBeta(.G&mma/VOC'. 
mb~ Numb~r (ltl (~, I _, (_I 

"'58 -

· 5(-
· 

?O 
· 

(.. ( ..: 

· 
i--vJ 

.. j.:b Zt:LOItZ.2. 'I 
b.;l.. -

, 

",/'( 

~3 -

"Y ~ 

(..T . 
~D (b~.z,) - /. 

"r -
fIfi:-6:3L.z.:S L 1..(0 &7J/ 
e.,-':W(S-4'7t.'.J D£).Z(L. :; 

{L.v"V 
f) Y.£..'-<-O,-(.I' bH 13 ,2O~' 

&1 ..: ~ 'iO v£. 4/'L) r£6&i.£5 
·.JJ.D '- I 

{,l rz; 3/,," eou,;.,.X..D/ pO ~D ~, .5 ~1Z..Prl-;e;:::> 
~~- / 

to? _ 

7D 
't,.:';,.} 70, L1 7c~~ ~ '.2 ' 

eIlZi>4l.c.t..-L~ ,5%' ..; 5I¥-;::J . 5,0 (:3071> )..CLAV {~~ CMcl( 70,~r-7() · ? EiU.tJ 
7/ -: tt" .%(u V'i:..LLJd;I~i4 o~"- . rg Cii-I-/€.£,'ED HA.;-f...,TlJ 

1~~Gj~;05~~1V H"'_i~u./,4 S~ 

( DATA~~: ' . . .. ~ I DAn:: , 
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C-17 

'LITHOLOGIC La GI BORING/WEll NO.: rnLVO-=f~ 
Facility: PC'70P I Site:G-7% U~'OF( 
Client: Environmental Restoration Division ' ,) 

, 

c Contractor: fJ6-(C-- I Drill CDntractor: I-(hS Driller: H. d..J PCH-L..J z..q.-( 

Start Time: f)~<;:1 3/fl/(IO I End Time: / (1J Lf $ '3/i1/?lZ Borehole Dia(s); f;Yc/ 
Drill Method/Ric Type: S'~ HSA , f2Hli_ 6 I ,')~ s.J" (!./-ll£ ~ Total Depth: 7~ 

Loned By: WA"A.l~L ?A<Z~ Protection Lnel: '0 

SAKPtE FIElD 

IC~HI Depth llEASUREKn.'TS lItHOLOGIC DES~ON CONME?1-rS 
(tt) re-1'1 A1.PHA! Se"'(.Gamma I voe', 

IDh~ Numb~r Cn) I~I I ce-I I_I 

7~ - 7(), 'j' --'S:O 
· C,J.,Av (">SO ~.b '5)1,;,-· · ~vrJ Off?'.). ,$p..,uz;> (~~~ 

'l) - Lt ~Kr ,,§tz&A-V-'IJ/~t #,1 e, ,z,t.l. y L '5Y12 c.,f', i _ 
{. 

iy ~ CJiJ '5nFt=/ H()/~r;, >c:.,,~ 
Bu~lZ.Cl.;.Jf; V<.(j{~~ 

· ;=,c..L£.i) opw":'i:v/ D .. ~ 
· yo::: LUJ~s;+-oeA-<!~ 

'7~ . 
'TV -7S· 0 ;~ i.54.:~ 

· .. 
-
· 

-· ( 

~ • .. 
~ .. .. ... 
5 
• ... 

-

-· 
-

-

-

-

-. . . 
-: 

C' ,)ATA Rtl~: .. ... 
1~: DATA CHECXED ,\( REVIE'1I'ED BY: I DAn:: 
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DOCUMENT No. DOE/OR/07-xxxx&Dx 

Well No. MW 374 Installation: N/A 

Project No. Client/Project: BJC/C-746-U Well Abandonment/Replacement Site: PGDP/C-746-U Landfill 

Contractor: SAIC 

Start Date: 3/9/2002 

Elev.: (Well pump) 359.50 
Elev.: (Brass cap) 357.53 

Depth 

NOT TO SCALE Dr:] 

(1545 M) 

Drill Contractor: Miller Government Services 

End Date: 3/14/2002 (1745 M) 

Well Coord: N 4819.04 
W 2497.62 

Protective Casing 
Material Type: Steel 
Diameter: 1O·in. 
Depth BGS: 1.9' Weep Hole? (Y IN): Yes 
Guard Posts ( YIN): Yes 
No: 4 
Surface Pad 

Type: Steel 

Composition and Size: 4-ft x 4-ft Concrete Pad 
Riser Pipe 
Type: SCH 40 PVC 
Diameter. 4·in. 
Total Depth (TOR to TQS): 27.5' 
Ventilated Cap ( YIN): Yes 
Grout 
Composition & Proportions: High Solids Bentonite 
Grout Type: Pure Gold 
Weight (Ibs/gal.): 10.0 
% Solids: 30 
Tremied ( YIN): Yes 
Interval BGS: 0.0' - 19.6' 
Centralizers ( YIN ): Yes 
Depth(s): 35.5' 
Seal 
Type: 3/S·inch TR 30 Bentonite Pellets 
Source: Pet·Plug 
Setup/Hydration Time: 8+ hr Vol. Fluid Added: 10 gal 
Tremied ( Y f N): Yes 
Filter Pack 
Graduation Designation: #1 
Grain Size: Project File 
Type: DSI #1 Filter Sand 
AmI. Used: 1050 Ib 
Tremied (Y IN): Yes 
Source: Project File 
Grain Size Dis!: Project File 
Screen 
Type: SCH 40 PVC 
Diameter: 4-in. 
Length: 10·ft 
Slot Size and Type: 0.010 Horizontal Slot 
Interval BGS: 25.0' - 35.0' 
Isolation Casing ( YIN ): No 
Type: N/A 
Diameter. NfA 
Total Length: NfA 
Sump (Y IN): Yes 
Interval BGS: 35.0' - 37.0' 
Bottom Cap ( Y f N): Yes - 0.4·11 
Backfill Plug 
Material: N/A 
Setup/Hydration Time: N/A 
Tremied ( YIN): NfA 

U. S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

G-70 

JACBOEBCSHT~ B~~Erfo~ ~~~g~JTM~~~~~~YUN~~C 
. ...., US GOVERNMEt-IT CONTRACT OE·Ac.oS,980R22700 

"'''''''''''-'r,U: . Oak Ridge, Tennessee • Paducah, Kentucky • Portsmoulh. Ohio 

~=- _........,_. Science Applications 
---- .---- Intemational Corporation 
~foiic.: P.O. Box 2502 

Oak Ridge, Tennessee 37831 

FIGURE No. 
DATE 
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LITHOLOGIC LO GI BORING/WELL NO.: ./11 IV - .J7'i 
Facilily: I Sile: 

Client: Environmental Restoration Division I ,) 
-

Contractor: ( j;4JZ I Drill Contractor: ./If: d /' Driller": ~,/ £~.P;1 
Start Time: 15Y5 7,14.,-;Z I End Time: # ? if'(! /;t,.4t.-t ~ l- Borehole Dia.(s): 11/ 
Drill Method/Rig Type: t/g 'I/£/.j /w/ f~f.;/-/a4I1tvtJf7 //1-2"/1'/7'1 Total Depth: 1/3, C/,//-
Loned By: hJt'/U/ / 

Protection Level: /) 

s.uoLE FIElD 

IC~HI Depth YEASUREYENTS UTBOLOGIC DESCRIPTION COMME::-''TS 
(tt) I reeMef'1IALPRAlBeta{.Gamma j voe's mte"1ll Numl;~!" (tl) (qI'IIll I ~l (,-_1 

tJ- tJ - 2~ /'}-t'b, I/al 
· " til"! -/I'~i//I't/fly 

19- I tI1_i t?('/ fi' , 
Z(~·_y?, e'1lq-

,. Y,i 'lfrf3 .J _ 
~ j~!".:t/ 5~;h - '1£l1: C'JI J~(,r ') "'II!{ 

~,' 'I '1-(.(1);./' '".~"",?,~ V 1"/1 ~eh.!?~ &.?~ 
/ ,,~ - ~/k...,I /t!Pff4 Vii" " ¥;r; 

//~~n7 ' 5~I'~tM&1 · 
- V-~~t'/f. fi"''''',h/;, , 

",d I.''{;'';;c, 17 /,(, 
~ , " 1/ ,4t. 11 '1. 

J2.. - /fJ~ I'd..., / "" t 

IX 
3'1 .I (17.1' jIll' Z. ,f, y'~~ ~ ~ f/z&/J~/? Ii !6 ..>;#"-tt'{:l£, ' Y~"J/-?:i/. ~~:-' , 

~~I~t4 ~",,~~~ C'?I tflpfS./~ (/ ;C' ~J5~ 5f. - If: j'"7L" .IOI?'.;? " ' 5/"~~/> , Itt7v 
· II r~&"'/, ~.,,~f~ ! ... ~~;~fo'7j; · "'7':."-,, J i , Y- :'/f - p~1:"~ /--

~, . ~'l / (/..,rld/Y .5 ~~ 'A'.~f:;,r:e; r& 

~1 
(}?/,. ) JI;I' J?~ ~ 

31,1/ ... ~I/,,"# /f,~' • I 

i ~ f,'Jf ~&A'J ,--/~I :~ 
-~-1J ~/ cft." :lol;' ff;i':.?f"Vr ti ~ , 

7tJ~ ;~{(f4/j./~"y/ :J; 
- ?i'1 (itt ,~ kt~J:' 
· ,n// r""dr' J1.yr; ' I; 

I/t:t~·"t. n: ~ ; r~ - f 'ilk ''?:f:';''-;'''''' ' 
~ r?!Oi 

t 
S ~ . '1/ -: 

. 

( - , L =DJ;=TA::::;:=~=~=:::fi::::=====;:'::f~:::~=: ===-D:::A:::TA;:CHE=CKED==&:::REVIEWED===BY=: ========' D:::A:::n:;:: =II " 
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C-17 
Poge L cr L 

LITHOLOGIC LOGI BORING/WELL NO.: /I1/./.-'5r'l 
Facility: 1 Sile: 

Client: Environmental Restoration Division I . 
Contractor: ( .f4.JZ I Drill Contractor: ~/k·" 
Start Time: 1ft; f fA-t tJ'l I End Time: tJtjl' /tf~ #l /7~/ 

Borehole Dia(s): z> 

Total Depth: ~J, (l 

Log£,ed By: Protection Level: 

Depth s.ucPLE YEAS~£YE1<"TS :~OLOGIC D~~Aj'nON I CRAPH I Ctt) I /ReCC"OeI7IALPHAIBeta(.Camm&1 voe'" j,..... ~/ i LOG Inten'-.i Numbe:-j (tt) (eJ'IIlll ....... I_I ~,t:! - ¥".I. 

-
· 

-
· 
-

-· 
-
· 
-

-· 

-

DATA~~: 
' .. .. . . 

DATA CHECKEO &. REVIE;WED BY; 
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j) 

COMMENTS 

I DATE: 




