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1.0 BACKGROUND 


The McGuire Nuclear Station Landfill #1 (Permit #60-04) is located at the Duke Energy 


(Duke) McGuire Nuclear Station, near Huntersville, North Carolina, in Mecklenburg 


County.  The landfill is closed and no longer accepts waste.  The landfill and nearby area 


is portrayed on Figure 1.  The approximate limit of waste is also shown on Figure 1.  


 


The landfill is located south of NC Highway 73, east of the Catawba River, and to the 


west of Cashion Road.  Cashion Road runs along a topographic divide, with topography, 


sloping away from Cashion Road to the northwest and to the southeast.  Thus, surface 


water to the northwest of Cashion Road drains towards the Catawba River.  There are 


surface water drainage features to the northeast and southwest of the landfill that 


eventually merge to the northwest, toward a perennial, unnamed stream.   


 


The monitoring system at the landfill consists of twelve (12) groundwater monitoring 


wells and one surface water sample location, as listed below.   


 


Monitoring Wells: MW-1 


MW-1D 


MW-2 


MW-2D 


MW-3 


MW-3D 


MW-4 


MW-4D 


MW-11 


MW-11D 


MW-12 


MW-12D 


Surface Water 


Sample Location 


 


SW-1 


 


The monitoring wells and the surface water sample location are shown on Figure 1.  The 


wells are installed as well pairs with one shallow well and one deeper well adjacent to 


each other.  The well with the “D” designation is the deepest of the pair of wells.   
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2.0 SCOPE OF WORK 


To complete the scope of work, S&ME completed the following tasks: 


• Received information provided by Duke on field sampling and measurement of 


groundwater elevations (performed by Duke) for monitoring wells MW-1, MW-1D, 


MW-2, MW-2D, MW-3, MW-3D, MW-4, MW-4D, MW-11, MW-11D, MW-12, 


and MW-12D.  The samples were collected on January 11, 2010. 


• Received information provided by Duke of field sampling performed at surface 


water sample location SW-1.  The sample was collected on January 11, 2010. 


• Reviewed the laboratory analytical results for the samples described above.  These 


laboratory analyses were performed by Pace Analytical.  The results were provided 


in both in paper format and in an EXCEL file.  The EXCEL file was manipulated to 


conform to the format requirements of the NCDENR Electronic Data Deliverable 


template.  


• Developed a groundwater flow contour map using map data and groundwater 


elevation data supplied by Duke. 


• Provided a review to determine if analytical results meet or exceed NC 2L 


groundwater standards.  


• Provided a review to determine if analytical results meet or exceed the Solid Waste 


Section Limits (SWSLs) 


• Prepared and submitted this Groundwater Monitoring Report to Duke and the 


NCDENR. 


3.0 RESULTS 


3.1 Site Groundwater Flow  


Groundwater flow contours for the site are shown on Figure 2.  These contours were 


developed using the groundwater elevations measured on January 11, 2010. 


 


Groundwater flow beneath the landfill is generally from the south-east end of the landfill 


towards the surface water drainage features previously described.  In more detail, the 


groundwater flow at the landfill would be described as follows: 


• Groundwater flow along the northeast side of the landfill, in the region of wells MW-


2/MW-2D, is to the northeast toward the surface water drainage feature located along 


the northeast side of the landfill. 


• Groundwater flow from the northwest end of the landfill in the region of wells MW-


3/MW-3D and MW-4/MW-4D, appears to be to the northwest, toward lower 


topography and the surface water feature located northwest of the landfill. 


• Groundwater flow from the west side of the landfill, in the region between wells 


MW-4/MW-4D and MW-11/MW-11D, appears to be to the west towards the surface 


water drainage feature located along the west of the landfill. 







Semi-Annual Groundwater Monitoring Report S&ME Project No. 1411-09-047 
McGuire Nuclear Station Landfill #1 Permit #60-04  April 14, 2010 
Duke Energy McGuire Nuclear Station, Huntersville, NC 


 


3 


• Groundwater flow from the southwest side of the landfill, in the region of wells 


MW-12/MW-12D, is to the southwest toward the lower topography and surface 


water drainage feature located southwest of the landfill. 


 


3.2 Analytical Results 


As noted, Duke collected and chemically analyzed water samples from the twelve (12) 


groundwater monitoring wells and one (1) surface water sample location comprising the 


landfill monitoring network. A summary of the field data is presented in Table 1. 


 


Samples were analyzed for the compounds listed on the Chain of Custody form 


(attached).  The results of the laboratory analyses are summarized in Table 2.
1
   


The following groundwater monitoring well samples and/or surface water sample 


attained or exceeded the corresponding NCAC 2L groundwater quality standards: 


• pH – pH values below 6.5 were measured in groundwater samples from wells 


MW-1, MW-1D, MW-3, MW-4, MW-4D, MW-11, MW-11D, MW-12, and 


MW-12D.  The measured pH values below 6.5 ranged from 4.7 (Standard Units) 


in MW-11 to 6.5 in MW-3 and MW-4D.   


The pH values measured in these wells are consistent with historical 


measurements at the site. 


 


• Trichloroethene – Trichloroethene was measured is in excess of the NCAC 2L 


groundwater standard of 0.7 µg/L in the groundwater sample at well MW-4.  The 


concentration in this well was measured at 1.6 µg/L.   This is a decrease in 


concentration from the previous sampling event.  The values for this compound 


have varied as shown in the following table. 


 


Sample Date Trichloroethene 


Concentration (ug/L) 


Jan 2007 1.5 


July 2007 1.1 


Jan 2008 0.89 


July 2008 0.88 


Jan 2009 1.5 


July 2009 1.6 


January 2010 1.3 


 


This well is located approximately 15 from the waste boundary and approximately 110 


feet inside of the NCAC 2L Review Boundary.  In 2005 and 2006, wells MW-4D and 


MW-3 had detections of trichloroethene, however the concentrations at these wells 


dropped in 2007 to levels below the NCAC 2L standard.  Duke should continue to 


monitor the results for this compound at this location. 


                                                
1 Analytical results were provided by Duke Energy. Reference Pace Lab Report Project 9261076, dated 


January 19, 2010. 
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The analytical results show concentrations that meet or exceed the SWSL’s as follows: 


 


Barium    MW-1 


Trichloroethene  MW-4, MW-4D 


 


Table 3 presents the results of analysis for radiological constituents.  These results were 


provided by Duke Energy
2
.  A copy of this report along with the report of the radiological 


laboratory analysis is submitted to the NCDENR Radiation Protection Section. 


                                                
2 Duke Lab Report 09-DEC-0008, dated 1/11/10. 
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WELL DEPTH TO WATER DEPTH TO Purge AVG * WELL EVAC SPECIFIC


WELL DEPTH WATER ELEV. PRODUCT Method PMP RATE VOL VOL EVAC TEMP CONDUCTANCE pH TURBIDITY ORP DO


DATE NO. (feet) (feet) (feet) (feet) ODOR (ml/min) (gal) (gal) (yes/no) (deg C) (umho/cm) (units) (NTU) (mV-NHE) (mg/l)


1/11/2010 MW-1 69.00 25.34 704.95 NA NA CP NA 7.12 21.75 NO 15.0 88 6.3 3.9 NA NA


1/11/2010 MW-1D 88.60 26.31 704.36 NA NA CP NA 10.16 30.75 NO 15.2 73 6.1 4.9 NA NA


1/11/2010 MW-2A 78.00 51.97 688.28 NA NA CP NA 4.25 17.00 NO 15.7 88 6.8 1.4 NA NA


1/11/2010 MW-2D 110.10 52.77 688.02 NA NA CP NA 9.35 28.50 NO 15.8 108 7.1 1.6 NA NA


1/11/2010 MW-3 71.00 56.82 672.22 NA NA CP NA 2.31 10.00 NO 14.7 100 6.5 2.7 NA NA


1/11/2010 MW-3D 88.88 56.15 672.28 NA NA CP NA 5.34 16.50 NO 14.4 117 6.8 1.4 NA NA


1/11/2010 MW-4 73.95 64.10 677.14 NA NA CP NA 1.61 1.75 YES 14.6 169 5.7 6.0 NA NA


1/11/2010 MW-4D 101.48 64.73 675.96 NA NA CP NA 5.99 18.00 NO 15.2 125 6.5 1.1 NA NA


1/11/2010 MW-11 38.54 23.85 698.77 NA NA CP NA 2.40 6.25 YES 14.5 15 4.7 27.7 NA NA


1/11/2010 MW-11D 101.80 25.61 697.55 NA NA CP NA 12.43 27.00 NO 14.4 35 5.6 26.8 NA NA


1/11/2010 MW-12 29.59 18.70 706.13 NA NA CP NA 1.78 6.00 NO 12.9 19 5.0 27.1 NA NA


1/11/2010 MW-12D 68.56 21.63 703.17 NA NA CP NA 7.65 24.00 NO 14.3 91 6.3 10.4 NA NA


1/11/2010 SW-1 NA NA NA NA NA NP NA NA NA NA 3.2 110 6.1 30.5 NA NA


Purge Methods


LF = Low Flow


CP = Coventional Purge (3 to 5 well vol)


BP = No Purge (HydraSleeve)


NA = Not applicable


Field Sampling Performed by Duke Energy


      S&ME PROJECT 1411-09-047           


TABLE 1 - FIELD DATA


DUKE ENERGY McGUIRE NUCLEAR STATION


SOLID WASTE LANDFILL #1 - PERMIT NO. 60-04


GROUNDWATER MONITORING REPORT







Facility: McGuire Nuclear Station, Solid Waste Landfill No.1 - Permit # 60-04


Laboratory Certificate Codes:


Sample Date: January 11, 2010   (Field and Geochemistry Data) Duke Power Field #5193


Pace Lab #12


Field Sampling Performed by Duke Energy Pace Lab #40


Field pH 320 Std. Units 5193 6.3 6.1 6.8 7.1 6.5 6.8 5.7 6.5-8.5


Field Spec. Conductance 323 umho/cm 5193 88 73 88 108 100 117 169


Temperature 325 C 5193 15.0 15.2 15.7 15.8 14.7 14.4 14.6


Top Casing 328 feet  730.29 730.67 740.25 740.79 729.04 728.43 741.24


Depth to Water 318 feet  25.34 26.31 51.97 52.77 56.82 56.15 64.10


Water Elevation 319 feet 704.95 704.36 688.28 688.02 672.22 672.28 677.14


Well Depth 411 feet  69.00 88.60 78.00 110.10 71.00 88.88 73.95


Arsenic 14 ug/L 40 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 10 10


Barium 15 ug/L 40 174 63.0 J 14.6 J 13.3 J 36.2 J 19.3 J 66.3 J 100 700


Cadmium 34 ug/L 40 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 1.0 2


Chloride 301 ug/L 40 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U NE 250000


Chromium 51 ug/L 40 0.40 U 0.40 U 0.48 J 0.58 J 0.40 U 0.40 U 0.40 U 10 10


Lead 131 ug/L 40 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 10 15


Mercury 132 ug/L 40 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.2 1


Selenium 183 ug/L 40 3.8 U 4.5 J 3.8 U 3.8 U 4.7 J 5.4 J 3.8 U 10 20


Silver 184 ug/L 40 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 10 20


Sulfate 315 ug/L 40 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 250000 250000


VOC's **


Dichlorodiflouromethane 74 ug/L 12 0.21 U 0.21 U 0.21 U 0.21 U 0.45 J 0.85 J 0.36 J 5 1000


cis-1,2-Dichloroethene 78 ug/L 12 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 J 3.7 J 5 70


Tetrachloroethene 192 ug/L 12 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 1.3 1 0.7


Toluene 196 ug/L 12 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 1 600


Trichloroethene 201 ug/L 12 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 1.6 1 3


Trichlorofluoromethane 203 ug/L 12 0.20 U 0.20 U 0.20 U 0.20 U 0.50 J 0.48 J 0.20 U 1 2000


Notes:


15A NCAC 2L = 15A NCAC 2L .0200, Groundwater Quality Standards for Class GA groundwater (effective 1/1/10) NC SWSL = North Carolina Solid Waste Section Limit


BOLD VALUES indicate a values that attain or exceed the 15A NCAC 2L MCL NE = Not established


Values in gray cells indicate values that equal or exceed the SWSL


J = Parameters are values greater than Method Detection Limit (MDL) but less than the SWSL


U = Not detected above the method detection limit, for reporting purposes concentrations have been set equal to the method detection limit


* Maximum Contaminant Level (MCL)


** All EPA method 8260 compounds not specifically listed were less than laboratory reporting limits


Analytical results provided by Duke Energy and are found in


Pace Lab Report 9261076, dated January 19, 2010. 


6004-MW-4


Sample Location Identification
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TABLE 2 - FIELD AND GEOCHEMISTRY DATA


DUKE ENERGY McGUIRE NUCLEAR STATION


                                                                                     SOLID WASTE LANDFILL #1 - PERMIT NO. 60-04                                                         April 14, 2010


GROUNDWATER MONITORING REPORT


Parameter SW ID Units 6004-MW-1 6004-MW-1D 6004-MW-2A 6004-MW-2D 6004-MW-3


Certificate 


Codes 6004-MW-3D SWSL


15A NCAC 


2L*







Facility: McGuire Nuclear Station, Solid Waste Landfill No.1 - Permit # 60-04


Laboratory Certificate Codes:


Sample Date: January 11, 2010   (Field and Geochemistry Data) Duke Power Field #5193


Pace Lab #12


Field Sampling Performed by Duke Energy Pace Lab #40


Field pH 320 Std. Units 5193 6.5 4.7 5.6 5.0 6.3 6.1 6.5-8.5


Field Spec. Conductance 323 umho/cm 5193 125 15 35 19 91 110


Temperature 325 C 5193 15.2 14.5 14.4 12.9 14.3 3.2


Top Casing 328 feet  740.69 722.62 723.16 724.83 724.80


Depth to Water 318 feet  64.73 23.85 25.61 18.70 21.63


Water Elevation 319 feet 675.96 698.77 697.55 706.13 703.17


Well Depth 411 feet  101.48 38.54 101.80 29.59 68.56


Arsenic 14 ug/L 40 2.7 U 2.8 J 4.3 J 3.9 J 2.7 U 2.9 J 3.4 J 10 10


Barium 15 ug/L 40 17.2 J 7.9 J 20.6 J 11.4 J 13.3 J 34.4 J 0.20 U 100 700


Cadmium 34 ug/L 40 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 1.0 2


Chloride 301 ug/L 40 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U NE 250000


Chromium 51 ug/L 40 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 10 10


Lead 131 ug/L 40 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 10 15


Mercury 132 ug/L 40 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.2 1


Selenium 183 ug/L 40 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 10 20


Silver 184 ug/L 40 0.10 U 0.10 U 0.10 U 0.10 U 0.14 J 0.10 U 0.10 U 10 20


Sulfate 315 ug/L 40 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 250000 250000


VOC's **


Dichlorodiflouromethane 74 ug/L 12 0.56 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 5 1000


cis-1,2-Dichloroethene 78 ug/L 12 0.99 J 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 5 70


Tetrachloroethene 192 ug/L 12 0.57 J 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 1 0.7


Toluene 196 ug/L 12 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.29 J 0.26 U 0.26 U 1 600


Trichloroethene 201 ug/L 12 1.1 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 1 3


Trichlorofluoromethane 203 ug/L 12 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 1 2000


Notes:


15A NCAC 2L = 15A NCAC 2L .0200, Groundwater Quality Standards for Class GA groundwater (effective 1/1/10) NC SWSL = North Carolina Solid Waste Section Limit


BOLD VALUES indicate a values that attain or exceed the 15A NCAC 2L MCL NE = Not established


Values in gray cells indicate values that equal or exceed the SWSL


J = Parameters are values greater than Method Detection Limit (MDL) but less than the SWSL


U = Not detected above the method detection limit, for reporting purposes concentrations have been set equal to the method detection limit


* Maximum Contaminant Level (MCL)


** All EPA method 8260 compounds not specifically listed were less than laboratory reporting limits


Analytical results provided by Duke Energy and are found in


Pace Lab Report 9261076, dated January 19, 2010. 


                                                                                                                  S&ME PROJECT 1411-09-047                                                                                               Page 2 of 2


TABLE 2 - FIELD AND GEOCHEMISTRY DATA


DUKE ENERGY McGUIRE NUCLEAR STATION


                                                                                                SOLID WASTE LANDFILL #1 - PERMIT NO. 60-04                                                                   April 14, 2010


GROUNDWATER MONITORING REPORT


6004-MW-12D 6004-SW-1Parameter 6004-MW-4D


Certificate 


Codes 6004-MW-11


15A NCAC 


2L*


 


UnitsSW ID SWSL


Sample Location Identification


FIELD BLANK TRIP BLANK6004-MW-11D 6004-MW-12







TABLE 3 - RADIOLOGICAL ANALYTICAL RESULTS


DUKE ENERGY McGUIRE NUCLEAR STATION


LANDFILL #1 - PERMIT #60-04


GROUNDWATER MONITORING REPORT


S&ME PROJECT 1411-09-047


Facility: McGuire Nuclear Station -  Synthetically Lined Solid Waste Landfill No.1 - Permit #60-04 


Sample Date: January 11, 2010 (Radiological Data)


Field sampling performed by Duke Energy


Certificate


Parameter Units Code 6004-MW-1 6004-MW-1D 6004-MW-2A 6004-MW-2D 6004-MW-3 6004-MW-3D 6004-MW-4 6004-MW-4D 6004-MW-11 6004-MW-11D 6004-MW-12 6004-MW-12D 6004- SW-1


ALPHA pCi/l 248 < -0.100 < -.000706 < 0.190 < 0.00098 < 0.095 < -0.052 < -0.0057 < 0.051 < -0.038 < 0.301 0.678 < -0.048 < -0.056


BALA140 pCi/l 248 < 5.485 < 6.162 < 6.330 < 5.042 < 4.873 < 5.439 < 5.794 < 3.887 < 5.803 < 5.073 < 4.924 < 5.357 < 4.181


BE7 pCi/l 248 < 39.09 < 36.78 < 37.15 < 26.44 < 28.04 < 33.39 < 41.61 < 38.77 < 39.76 < 37.92 < 31.09 < 34.18 < 23.01


BETA pCi/l 248 0.853 < 0.186 < -0.210 < -0.260 < 0.160 < 0.200 1.420 < 0.013 < -0.370 < -0.730 < -0.390 < -0.330 0.898


CO58 pCi/l 248 < 4.168 < 4.260 < 4.360 < 3.497 < 3.315 < 4.134 < 4.322 < 3.968 < 4.839 < 3.880 < 3.978 < 3.422 < 2.560


CO60 pCi/l 248 < 4.913 < 4.651 < 3.528 < 4.001 < 4.149 < 4.353 < 4.134 < 4.864 < 5.523 < 5.687 < 4.033 < 4.733 < 2.795


CS134 pCi/l 248 < 4.322 < 3.797 < 4.213 < 3.245 < 3.408 < 3.970 < 4.529 < 3.629 < 4.525 < 3.923 < 3.401 < 4.259 < 3.071


CS137 pCi/l 248 < 4.080 < 3.839 < 4.258 < 3.454 < 3.998 < 3.928 < 4.501 < 4.334 < 5.124 < 5.318 < 3.976 < 4.442 < 2.879


FE59 pCi/l 248 < 8.110 < 8.197 < 7.657 < 6.286 < 7.452 < 7.979 < 9.497 < 8.937 < 9.769 < 8.405 < 7.198 < 8.644 < 6.031


H3 pCi/l 248 < -14.8 < 29.2 < 49.7 < 6.33 < -29.3 < 2.12 < 29.7 < 33.8 < 64.1 < 41.6 < 102 < 69.9 < 82.0


I131 pCi/l 248 <5.500 < 4.921 < 6.016 < 3.512 < 3.743 < 5.243 < 5.360 < 4.353 < 5.342 < 4.934 < 4.500 < 5.444 < 2.990


K40 pCi/l 248 < 72.45 48.46 45.31 59.57 62.19 103.2 85.26 44.87 101.0 36.60 101.7 < 80.49 55.18


MN54 pCi/l 248 < 4.423 < 4.389 < 4.757 < 3.265 < 3.308 < 3.719 < 4.557 < 4.054 < 4.018 < 3.138 < 4.323 < 2.165 < 2.952


NB95 pCi/l 248 < 4.760 < 5.417 < 5.085 < 3.793 < 3.753 < 5.105 < 4.117 < 5.090 < 5.567 < 3.872 < 4.617 < 4.804 < 2.918


ZN65 pCi/l 248 < 9.546 < 9.960 < 9.756 < 7.719 < 8.011 < 9.741 < 9.274 < 9.285 < 9.249 < 9.964 < 8.224 < 9.227 < 7.325


ZR95 pCi/l 248 < 7.679 < 7.224 < 6.672 < 6.564 < 5.851 < 7.351 < 6.622 < 6.731 < 8.205 < 9.769 < 7.237 < 8.020 < 5.331


Notes:


Analytical results provided by Duke Energy and are found in


Duke Energy Lab Report 09-Dec-0008, dated January 25, 2010.


Sample Location Identification


April 14, 2010
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