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Section 1 

Background 
 

The McGuire Nuclear Station Landfill #1 (Unlined)
1
 is located at the Duke Energy Carolinas, 

LLC (Duke Energy) McGuire Nuclear Station, in Mecklenburg County, NC.  The landfill is 

closed and no longer accepts waste.  The landfill and nearby area are portrayed on Figure 1.  The 

approximate limit of waste is shown on Figure 2.  

 

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.  Surface water to the northwest of 

Cashion Road drains towards the Catawba River.  There are two surface water drainage features 

adjacent to the landfill.  The surface water drainage feature located to the north of the landfill 

contains an unnamed perennial stream that drains to the northwest, towards another perennial 

unnamed stream that flows to the Catawba River.  The surface water drainage feature located to 

the south and west of the landfill also drains to an unnamed stream that flows to the Catawba 

River. 

 

As described in the Sampling and Analysis Plan
2
 (SAP), the monitoring system at the landfill 

consists of twelve groundwater monitoring wells and one surface water sample location, as listed 

below.   

Monitoring Wells: MW-1 

MW-1D 

MW-2A 

MW-2D 

MW-3 

MW-3D 

MW-4 

MW-4D 

MW-11 

MW-11D 

                                                 
1
 In response to the North Carolina Division of Public Health, Radiation Protection Section, November 17, 2006 

letter to Duke Energy, LLC, Duke Energy offered to indicate the McGuire Nuclear Station Landfill #1 as 

(Unlined) in reports. 

 
2
 McGuire Nuclear Station Landfill #1, Permit Number 60-04, Ground-Water Monitoring Program Sampling and 

Analysis Plan (SAP), September 14, 1996, Revised, November 24, 1997, March 9, 2001. 
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MW-12 

MW-12D 

Surface Water 

Sample Location: 

 

SW-1 

 

The monitoring wells and the surface water sample location are shown on Figure 2.  The wells 

were installed as well pairs with one shallow well and one deeper well adjacent to each other.  

The well with the “D” designation is the deeper well in each well pair.  The shallow wells are 

screened to intercept the water table.  The deep wells are constructed so that the bottom of the 

screen is located in residual material just above auger refusal.  Monitoring wells MW-1 and 

MW-1D are located upgradient of the landfill. 
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Section 2 

Methods 
 

2.1 Sampling and Analysis Methods 

 

Groundwater sampling, surface water sampling, and documentation of sampling activities were 

performed by Duke Energy personnel (Duke Energy Carolinas Field Certification #5193) 

following the procedures outlined in the SAP.  The groundwater and surface water samples were 

analyzed by Duke Energy’s Analytical Laboratory (North Carolina Laboratory Certification 

#248) and Pace Analytical Services, Inc. Huntersville (North Carolina Laboratory Certification 

#12).  Radiological analyses were performed by Duke Energy’s EnRad Laboratory. 

 

The groundwater and surface water samples were analyzed for the following constituents, in 

accordance with the SAP: 

• Select metals using US Environmental Protection Agency (EPA) Methods 200.7 and 

200.8 

• Mercury using EPA Method 7470 

• Sulfate using EPA Method 300.0 

• Volatile organic compounds (VOCs) using EPA Method 8260 

 

The samples were also analyzed for the following radiological parameters: 

• Gross alpha radioactivity using EPA Method 900  

• Gross beta radioactivity using EPA Method 900 

• Tritium using EPA Method 906.0 Modified 

 

In addition, the following analysis was performed in accordance with the requirements of the 

Radioactive Materials License No. 060-0379-7 issued by the North Carolina Division of 

Radiation Protection: 

• Gamma radioactivity for select isotopes as listed in Table 5. 
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2.2 Statement of Work 

 

HDR Engineering, Inc. (HDR) completed the following tasks: 

• Received field sampling information provided by Duke Energy (performed by Duke 

Energy personnel) for monitoring wells MW-1, MW-1D, MW-2A, MW-2D, MW-3, 

MW-3D, MW-4, MW-4D, MW-11, MW-11D, MW-12, and MW-12D.  Data were also 

received for surface water sample location SW-1.  The samples were collected on July 

16, 2012 and HDR received the data on August 9, 2012. 

• Reviewed the laboratory analytical results for the samples.  The Electronic Data 

Deliverable (EDD), provided by Duke Energy, was adapted to conform to the format 

requirements of the North Carolina Department of Environment and Natural Resources 

(NCDENR) EDD template.  HDR added an italicized J data qualifier (J) to indicate a 

detected concentration that is greater than the laboratory’s method reporting limit (MRL), 

but lower than the Solid Waste Section Limit (SWSL).  A copy of the original EDD is 

retained in HDR’s files.   

• Developed a generalized groundwater surface contour map using map data and 

groundwater elevation data supplied by Duke Energy. 

• Prepared and submitted this Semiannual Groundwater Monitoring Report to Duke Energy 

and to NCDENR. 
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Section 3 

Results 
 

3.1 Site Groundwater Flow  

 

Groundwater flow at the site is generally from the southeast, near MW-1/MW-1D and Cashion 

Road, toward the northwest, toward MW-3/MW-3D and MW-4/MW-4D.   

 

Generalized groundwater surface contours for the site are shown on Figure 3.  These contours 

were developed using the groundwater elevations measured in the shallow wells on July 16, 

2012. 

 

3.2 Analytical Results 

 

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

 

The field and analytical results of groundwater sampling are summarized in Table 2.  Results 

below the heavy black line in Tables 2 and 3 are EPA Method 8260 constituents detected above 

the method detection limit (MDL) in at least one well or surface water sampling location.  EPA 

Method 8260 constituents not listed were not detected above the MDL.   

 

The field and analytical results of surface water sampling are summarized in Table 3.  Surface 

water sample location SW-1 is located on an unnamed stream which is a tributary to the Catawba 

River.  The Catawba River is classified by the NCDENR Division of Water Quality as a Class 

WS-IV water at its confluence with the unnamed stream.  The field and analytical results from 

these locations are compared to Title 15A, North Carolina Administrative Code (NCAC), 

Subchapter 2B surface water quality standards (2B Standards) for Class WS-IV waters.   

 

A summary of the analytical results that equal or exceed the Title 15A, NCAC, Subchapter 2L 

groundwater quality standards (2L Standards) is presented in Table 4.   
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The MDL was greater than the respective 2L Standard for the following constituents: 

• 1,1,2,2-Tetrachloroethane 

• 1,2,3-Trichloropropane 

• 1,2-Dibromo-3-chloropropane 

• 1,2-Dibromoethane (EDB) 

• Vinyl chloride 

 

The MDL was greater than the respective 2B Standard
3
 for the following constituents: 

• Mercury 

• Silver 

 

The MDLs for the abovementioned constituents were all below their corresponding Solid Waste 

Section Limits (SWSLs).  Therefore, in accordance with the NCDENR February 23, 2007 

memo,
 4

 the results are considered to be estimated. 

 

The constituents at the following wells were detected at concentrations in excess of their 

corresponding SWSLs: 

• Barium in MW-1  

• Tetrachloroethene in MW-4 

• Methylene chloride in MW-4D 

• Trichloroethene in MW-4D 

 

 

                                                 
3
 Rule 15A NCAC 02B .0216 FRESH SURFACE WATER QUALITY STANDARDS FOR WS-IV WATERS 

provides quality standards for selected parameters in 15A NCAC 02B .0216 (3).  Class C water quality 

standards also apply to WS-IV waters as described in Rule .0211 of that section.  NCDENR has summarized 

these standards in a table designated as NC and EPA Criteria Table, available on the DENR website: 

http://portal.ncdenr.org/web/wq/ps/csu.  

 
4
 NCDENR Division of Waste Management memo dated February 23, 2007. Re: Addendum to October 27, 2006, 

North Carolina Solid Waste Section Memorandum Regarding New Guidelines for Electronic Submittal of 

Environmental Data. 
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The analytical results for radiological constituents are summarized in Table 5.  These results 

were provided by Duke Energy.  A copy of this report is submitted to the NCDENR Radiation 

Protection Section for reference.  HDR did not evaluate this data. 

The chain-of-custody forms can be found in Appendix A. 
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Table 1 - Field Data ParametersTable 1 - Field Data ParametersTable 1 - Field Data ParametersTable 1 - Field Data Parameters

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

7/16/2012 MW-1 69.00 30.02 700.27 Normal None CP N/A 6.36 19.50 NO 17.80 98 6.1 3.7 N/A N/A

7/16/2012 MW-1D 88.60 30.91 699.76 Normal None CP N/A 9.41 28.50 NO 17.98 83 6.2 2.6 N/A N/A

7/16/2012 MW-2A 78.00 53.83 686.42 Normal None CP N/A 3.94 12.00 NO 18.50 62 6.5 2.3 N/A N/A

7/16/2012 MW-2D 110.10 55.14 685.65 Normal None CP N/A 8.96 27.00 NO 18.43 58 6.9 4.5 N/A N/A

7/16/2012 MW-3 71.00 59.00 670.04 Normal None CP N/A 1.96 6.00 NO 16.54 73 6.2 3.2 N/A N/A

7/16/2012 MW-3D 88.88 58.38 670.05 Normal None CP N/A 4.97 15.00 NO 16.88 99 6.5 1.4 N/A N/A

7/16/2012 MW-4 73.95 66.31 674.93 Normal None EOP N/A 1.25 0.55 N/A 17.61 171 5.4 0.7 N/A N/A

7/16/2012 MW-4D 101.48 66.99 673.70 Normal None CP N/A 5.63 17.25 NO 16.62 130 6.2 1.2 N/A N/A

7/16/2012 MW-11 38.54 33.18 689.44 Normal None CP N/A 0.87 2.00 YES 18.11 15 5.1 55.4 N/A N/A

7/16/2012 MW-11D 101.80 33.51 689.65 Normal None CP N/A 11.14 27.75 NO 16.48 30 5.7 4.5 N/A N/A

7/16/2012 MW-12 29.59 27.48 697.35 Red/Iron None CP N/A 0.34 1.50 YES 19.41 11 5.3 73.7 N/A N/A

7/16/2012 MW-12D 68.56 28.36 696.44 Normal None CP N/A 6.56 20.25 NO 15.36 95 6.3 2.1 N/A N/A

7/16/2012 SW-1 N/A N/A N/A Normal None NP N/A N/A N/A N/A 21.84 74 6.1 68.2 N/A N/A

Notes:

 1.  Purge Methods; CP=Conventional Purge (3-5 well volumes), NP=No Purge, EOP=Equipment Only Purge.

 2.  Field sampling performed by Duke Energy Carolinas, LLC personnel.

 3.  umho/cm indicates micro mhos per centimeter.

 4.  SU indicates Standard Units.

 5.  NTU indicates Nephelometric Turbidity Units.

 6.  mV-NHE indicates millivolts-Normal Hydrogen Electrode.

 7.  Information provided by Tim Hunsucker of Duke Energy Carolinas, LLC on August 9, 2012.

DODODODO

(mg/L)(mg/L)(mg/L)(mg/L)ODORODORODORODOR

PURGEPURGEPURGEPURGE

METHOD METHOD METHOD METHOD 

PUMP PUMP PUMP PUMP 

RATERATERATERATE

(mL/min)(mL/min)(mL/min)(mL/min)

WELLWELLWELLWELL

VOLUMEVOLUMEVOLUMEVOLUME

(gal)(gal)(gal)(gal)

EVACEVACEVACEVAC

VOLUMEVOLUMEVOLUMEVOLUME

(gal)(gal)(gal)(gal)

EVACEVACEVACEVAC

(yes/no)(yes/no)(yes/no)(yes/no)

TEMPTEMPTEMPTEMP

(deg C)(deg C)(deg C)(deg C)

SPECIFICSPECIFICSPECIFICSPECIFIC

CONDUCTANCECONDUCTANCECONDUCTANCECONDUCTANCE

(umho/cm)(umho/cm)(umho/cm)(umho/cm)

pHpHpHpH

(SU)(SU)(SU)(SU)

TURBIDITYTURBIDITYTURBIDITYTURBIDITY

(NTU)(NTU)(NTU)(NTU)

ORPORPORPORP

(mV-NHE)(mV-NHE)(mV-NHE)(mV-NHE)APPEARANCEAPPEARANCEAPPEARANCEAPPEARANCEDATEDATEDATEDATE

WELLWELLWELLWELL

No.No.No.No.

WELLWELLWELLWELL

DEPTHDEPTHDEPTHDEPTH

(feet)(feet)(feet)(feet)

DEPTH TODEPTH TODEPTH TODEPTH TO

WATERWATERWATERWATER

(feet)(feet)(feet)(feet)

WATERWATERWATERWATER

ELEV.ELEV.ELEV.ELEV.

(feet)(feet)(feet)(feet)
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Table 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical Results

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

Field pH 320 SU 5193 - 6.5-8.5

Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -

Top of Casing 328 feet - - -

Depth to Water 318 feet - - -

Water Elevation 427 feet - - -

Well Depth 411 feet - - -

Arsenic 14 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 10 10

Barium 15 µg/L 248 200 78.9 J' 17.3 J' 14.2 J' 37.7 J' 100 700

Cadmium 34 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 1 2

Chromium 51 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 10

Lead 131 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 2.07 J' 10 15

Mercury 132 µg/L 248 0.0334 U 0.0334 U 0.0334 U 0.0334 U 0.0334 U 0.2 1

Selenium 183 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 10 20

Silver 184 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 20

Sulfate 315 µg/L 248 308 J' 341 J' 527 J' 349 J' 479 J' 250,000 250,000

Gross Alpha 314 pCi/L 248 <3.50E-01 <-1.6E-01 <-3.0E-01 <-5.0E-02 <-5.4E-02 NE 15

Gross Beta NE pCi/L 248 1.43E+00 1.58E+00 1.18E+00 6.74E-01 1.18E+00 NE NE

H3GW (Tritium) NE pCi/L 248 <-2.6E+01 <-5.4E+01 <-3.1E+01 <-8.2E+01 <-5.9E+01 NE NE

cis-1,2-Dichloroethene 78 µg/L 12 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 5 70

Methylene chloride 140 µg/L 12 0.97 U 0.97 U 0.97 U 0.97 U 0.97 U 1 5

Tetrachloroethene 192 µg/L 12 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 1 0.7

Trichloroethene 201 µg/L 12 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 1 3

o-Xylene 408 µg/L 12 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U NE 500*

Xylene (total) 346 µg/L 12 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 5 500

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L) or picoCuries per liter (pCi/L) except where noted.

 2.  SWS ID is the Solid Waste Section Identification Number.

 3.  SWSL is the Solid Waste Section Limit.  NCDENR defines the SWSL as the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.  

 4.  15A NCAC 2L Standard is from "North Carolina Administrative Code, Title 15A: Department of Environment and Natural Resources, Subchapter 2L - Groundwater Classifications and Standards,"  NCDENR (last amended on January 1, 2010).

 5.  NE indicates not established.  Blank cells indicate that there is no information relevant to the respective row.

 6.  Grayed values indicate values that attain or exceed the SWSL standard.

 7.  Bold values indicate values that attain or exceed the 15A NCAC 2L Standard.

 8.  Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used for parameters not detected at concentrations above the method detection limit (MDL).  "J" is used for parameters  detected at estimated concentrations

       above the MDL but below the laboratory's method reporting limit (MRL).   An italicized J' -flag is a data qualifier, added by HDR to indicate a detected concentration that is greater than the laboratory's MRL but less than the SWSL. 

 9.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on August 9, 2012.

10. NA indicates not analyzed.

11. * The 2L Standard for Xylenes-Total used.

670.04

71.00

6.26.26.26.2

73

16.54

729.04

59.00

110.10

6.56.56.56.5

62

18.50

740.25

53.83

686.42

78.00

6.9

58

18.43

740.79

55.14

685.65700.27

69.00

6.26.26.26.2

83

17.98

730.67

30.91

699.76

88.60

6.16.16.16.1

98

17.80

730.29

30.02

15A 15A 15A 15A 

NCAC 2LNCAC 2LNCAC 2LNCAC 2LSWSLSWSLSWSLSWSL

Sample Date: July 16, 2012 

                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                                                                                                                                                                                                                                                               

Laboratory Certificate Codes:

Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Pace Analytical Services, Inc. #12

ParameterParameterParameterParameter SWS IDSWS IDSWS IDSWS ID UnitsUnitsUnitsUnits

CertificateCertificateCertificateCertificate

CodeCodeCodeCode 6004 MW-16004 MW-16004 MW-16004 MW-1 6004 MW-1D6004 MW-1D6004 MW-1D6004 MW-1D 6004 MW-2A6004 MW-2A6004 MW-2A6004 MW-2A 6004 MW-2D6004 MW-2D6004 MW-2D6004 MW-2D 6004 MW-36004 MW-36004 MW-36004 MW-3

Monitoring WellsMonitoring WellsMonitoring WellsMonitoring Wells
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Table 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical Results

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

Field pH 320 SU 5193 - 6.5-8.5

Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -

Top of Casing 328 feet - - -

Depth to Water 318 feet - - -

Water Elevation 427 feet - - -

Well Depth 411 feet - - -

Arsenic 14 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 10 10

Barium 15 µg/L 248 21.3 J' 67.3 J' 23.1 J' 7.21 J' 8.62 J' 100 700

Cadmium 34 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 1 2

Chromium 51 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 10

Lead 131 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 10 15

Mercury 132 µg/L 248 0.0334 U 0.0334 U 0.0334 U 0.0334 U 0.0334 U 0.2 1

Selenium 183 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 10 20

Silver 184 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 20

Sulfate 315 µg/L 248 816 J' 1,110 J' 487 J' 362 J' 513 J' 250,000 250,000

Gross Alpha 314 pCi/L 248 <-1.1E-01 <-1.9E-01 <-2.9E-01 <7.97E-02 <3.99E-02 NE 15

Gross Beta NE pCi/L 248 1.33E+00 1.76E+00 1.09E+00 <2.43E-01 <4.87E-01 NE NE

H3GW (Tritium) NE pCi/L 248 <-7.3E+01 <1.03E+02 <1.16E+02 <-8.7E+01 <7.07E+00 NE NE

cis-1,2-Dichloroethene 78 µg/L 12 0.19 U 1.2 J' 4.1 J' 0.19 U 0.19 U 5 70

Methylene chloride 140 µg/L 12 0.97 U 0.97 U 1.4 0.97 U 0.97 U 1 5

Tetrachloroethene 192 µg/L 12 0.46 U 1.51.51.51.5 0.46 U 0.46 U 0.46 U 1 0.7

Trichloroethene 201 µg/L 12 0.47 U 0.47 U 2.0 0.47 U 0.47 U 1 3

o-Xylene 408 µg/L 12 0.23 U 0.23 U 1.9 0.23 U 0.23 U NE 500*

Xylene (total) 346 µg/L 12 0.66 U 0.66 U 2.0 J' 0.66 U 0.66 U 5 500

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L) or picoCuries per liter (pCi/L) except where noted.

 2.  SWS ID is the Solid Waste Section Identification Number.

 3.  SWSL is the Solid Waste Section Limit.  NCDENR defines the SWSL as the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.  

 4.  15A NCAC 2L Standard is from "North Carolina Administrative Code, Title 15A: Department of Environment and Natural Resources, Subchapter 2L - Groundwater Classifications and Standards,"  NCDENR (last amended on January 1, 2010).

 5.  NE indicates not established.  Blank cells indicate that there is no information relevant to the respective row.

 6.  Grayed values indicate values that attain or exceed the SWSL standard.

 7.  Bold values indicate values that attain or exceed the 15A NCAC 2L Standard.

 8.  Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used for parameters not detected at concentrations above the method detection limit (MDL).  "J" is used for parameters  detected at estimated concentrations

       above the MDL but below the laboratory's method reporting limit (MRL).   An italicized J' -flag is a data qualifier, added by HDR to indicate a detected concentration that is greater than the laboratory's MRL but less than the SWSL. 

 9.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on August 9, 2012.

10. NA indicates not analyzed.

11. * The 2L Standard for Xylenes-Total used.

728.43

58.38

670.05

88.88

740.69

66.99

673.70

101.48

741.24

66.31

674.93

73.95

689.65

101.80

722.62

33.18

689.44

38.54

5.75.75.75.7

30

16.48

723.16

33.51

6.26.26.26.2

130

16.62

5.15.15.15.1

15

18.11

6.56.56.56.5

99

16.88

5.45.45.45.4

171

17.61

Sample Date: July 16, 2012

                                           

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                                                                                                                                                                                                                                                               

Laboratory Certificate Codes:

Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Pace Analytical Services, Inc. #12

ParameterParameterParameterParameter SWS IDSWS IDSWS IDSWS ID UnitsUnitsUnitsUnits

CertificateCertificateCertificateCertificate

CodeCodeCodeCode SWSLSWSLSWSLSWSL

15A 15A 15A 15A 

NCAC 2LNCAC 2LNCAC 2LNCAC 2L6004 MW-3D6004 MW-3D6004 MW-3D6004 MW-3D 6004 MW-46004 MW-46004 MW-46004 MW-4 6004 MW-4D6004 MW-4D6004 MW-4D6004 MW-4D 6004 MW-116004 MW-116004 MW-116004 MW-11 6004 MW-11D6004 MW-11D6004 MW-11D6004 MW-11D

Monitoring WellsMonitoring WellsMonitoring WellsMonitoring Wells
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Table 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical ResultsTable 2 - Groundwater Field and Analytical Results

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

Field pH 320 SU 5193 - 6.5-8.5

Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -

Top of Casing 328 feet - - -

Depth to Water 318 feet - - -

Water Elevation 427 feet - - -

Well Depth 411 feet - - -

Arsenic 14 µg/L 248 0.667 U 0.667 U 0.667 U 10 10

Barium 15 µg/L 248 17.2 J' 10.6 J' 3.34 U 100 700

Cadmium 34 µg/L 248 0.667 U 0.667 U 0.667 U 1 2

Chromium 51 µg/L 248 3.34 U 3.34 U 3.34 U 10 10

Lead 131 µg/L 248 0.667 U 4.31 J' 0.667 U 10 15

Mercury 132 µg/L 248 0.0334 U 0.0334 U 0.0334 U 0.2 1

Selenium 183 µg/L 248 0.667 U 0.667 U 0.667 U 10 20

Silver 184 µg/L 248 3.34 U 3.34 U 3.34 U 10 20

Sulfate 315 µg/L 248 274 J' 161 J' 28.4 J 250,000 250,000

Gross Alpha 314 pCi/L 248 5.40E-01 <-1.1E-01 NA NE 15

Gross Beta NE pCi/L 248 1.20E+00 <4.48E-01 NA NE NE

H3GW (Tritium) NE pCi/L 248 <-2.4E+01 <1.64E+01 NA NE NE

cis-1,2-Dichloroethene 78 µg/L 12 0.19 U 0.19 U 0.19 U 0.19 U 5 70

Methylene chloride 140 µg/L 12 0.97 U 0.97 U 0.97 U 0.97 U 1 5

Tetrachloroethene 192 µg/L 12 0.46 U 0.46 U 0.46 U 0.46 U 1 0.7

Trichloroethene 201 µg/L 12 0.47 U 0.47 U 0.47 U 0.47 U 1 3

o-Xylene 408 µg/L 12 0.23 U 0.23 U 0.23 U 0.23 U NE 500*

Xylene (total) 346 µg/L 12 0.66 U 0.66 U 0.66 U 0.66 U 5 500

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L) or picoCuries per liter (pCi/L) except where noted.

 2.  SWS ID is the Solid Waste Section Identification Number.

 3.  SWSL is the Solid Waste Section Limit.  NCDENR defines the SWSL as the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.  

 4.  15A NCAC 2L Standard is from "North Carolina Administrative Code, Title 15A: Department of Environment and Natural Resources, Subchapter 2L - Groundwater Classifications and Standards,"  NCDENR (last amended on January 1, 2010).

 5.  NE indicates not established.  Blank cells indicate that there is no information relevant to the respective row.

 6.  Grayed values indicate values that attain or exceed the SWSL standard.

 7.  Bold values indicate values that attain or exceed the 15A NCAC 2L Standard.

 8.  Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used for parameters not detected at concentrations above the method detection limit (MDL).  "J" is used for parameters  detected at estimated concentrations

       above the MDL but below the laboratory's method reporting limit (MRL).   An italicized J' -flag is a data qualifier, added by HDR to indicate a detected concentration that is greater than the laboratory's MRL but less than the SWSL. 

 9.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on August 9, 2012.

10. NA indicates not analyzed.

11. * The 2L Standard for Xylenes-Total used.

NA

NA

NA

697.35

29.59

NA

NA

NA

NA

NA

NA

NA

NA

NA

-

-

724.80

28.36

696.44

68.56

724.83

27.48

5.35.35.35.3

11

19.41

6.36.36.36.3

95

15.36

Laboratory Certificate Codes:

Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Pace Analytical Services, Inc. #12

ParameterParameterParameterParameter SWS IDSWS IDSWS IDSWS ID UnitsUnitsUnitsUnits

CertificateCertificateCertificateCertificate

CodeCodeCodeCode SWSLSWSLSWSLSWSL

15A 15A 15A 15A 

NCAC 2LNCAC 2LNCAC 2LNCAC 2L

Sample Date: July 16, 2012 

                                       

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                                                                                                                                                                                                                                                               
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Table 3 - Surface Water Field and Analytical ResultsTable 3 - Surface Water Field and Analytical ResultsTable 3 - Surface Water Field and Analytical ResultsTable 3 - Surface Water Field and Analytical Results

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

Field pH 320 SU 5193 - 6.0-9.0

Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -

Arsenic 14 µg/L 248 0.667 U 10 10

Barium 15 µg/L 248 29 J' 100 1,000

Cadmium 34 µg/L 248 0.667 U 1 2

Chromium 51 µg/L 248 3.34 U 10 50

Lead 131 µg/L 248 0.667 U 10 25

Mercury 132 µg/L 248 0.0334 U 0.2 0.012

Selenium 183 µg/L 248 0.667 U 10 5

Silver 184 µg/L 248 3.34 U 10 0.06

Sulfate 315 µg/L 248 1,800 J' 250,000 250,000

Gross Alpha 314 pCi/L 248 <-2.5E-01 NE 15

Gross Beta NE pCi/L 248 1.96E+00 NE 50

H3GW (Tritium) NE pCi/L 248 <1.12E+02 NE 20,000

EPA 8260 VOC's

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L) or picoCuries per liter (pCi/L) except where noted.

 2.  SWS ID is the Solid Waste Section Identification Number.

 3.  SWSL is the Solid Waste Section Limit.  NCDENR defines the SWSL as the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.  

 4.  15A NCAC 2B Standard is from "North Carolina Administrative Code, Title 15A: Deparment of Environment and Natural Resources, Subchapter 2B - Surface Water and Wetland Standards," (last amended on May 1, 2007) for Class WS-IV water.

 6.  Grayed values indicate values that attain or exceed the SWSL standard.

 7.  Bold values indicate values that attain or exceed the 15A NCAC 2B Standard.

 8.  NE indicates not established.  Blank cells indicate that there is no information relevant to the respective row.

 9.  Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used for parameters not detected at concentrations above the method detection limit (MDL).  "J" is used for parameters detected at estimated concentrations above

        the MDL but below the laboratory's method reporting limit (MRL).   An italicized J' -flag is a data qualifier, added by HDR to indicate a detected concentration that is greater than the laboratory's MRL but less than the SWSL.

10.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas on August 9, 2012.  

11. No EPA Method 8260 VOC's were measured above their MDL.

 5.  * Rule 15A NCAC 02Bb .0216 FRESH SURFACE WATER QUALITY STANDARDS FOR WS-IV WATERS provides quality standards for selected parameters in 15A NCAC 02B .0216 (3).  Class C water quality standards also apply 

to WS-IV waters as described in Rule .0211 of that section.  NCDENR has summarized these standards in a table designated as NC and EPA Criteria Table, available on the DENR website: 

http://portal.ncdenr.org/web/wq/ps/csu. The NC and EPA Criteria Table, updated August 16, 2012 was used to determine the 2B Standard. 

SEE NOTE 11

Laboratory Certificate Codes:

Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Pace Analytical Services, Inc. #12

Sample Date: July 16, 2012 

                                       

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                                                                                                                                                                                                                                                               

74

21.84

SWSLSWSLSWSLSWSL

15A 15A 15A 15A 

NCAC 2B*NCAC 2B*NCAC 2B*NCAC 2B*

6.1

ParameterParameterParameterParameter SWS IDSWS IDSWS IDSWS ID UnitsUnitsUnitsUnits

CertificateCertificateCertificateCertificate

CodeCodeCodeCode SW-1SW-1SW-1SW-1
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Table 4 - Field and Analytical Results that Equal or ExceedTable 4 - Field and Analytical Results that Equal or ExceedTable 4 - Field and Analytical Results that Equal or ExceedTable 4 - Field and Analytical Results that Equal or Exceed

NCAC 2L Groundwater Quality StandardsNCAC 2L Groundwater Quality StandardsNCAC 2L Groundwater Quality StandardsNCAC 2L Groundwater Quality Standards

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004Landfill #1 (Unlined) - Permit No. 6004

ParameterParameterParameterParameter Well IDWell IDWell IDWell ID UnitsUnitsUnitsUnits

15A NCAC15A NCAC15A NCAC15A NCAC

2L Standard2L Standard2L Standard2L Standard Historical ConcentrationsHistorical ConcentrationsHistorical ConcentrationsHistorical Concentrations Cause and SignificanceCause and SignificanceCause and SignificanceCause and Significance

MW-1 6.0 - 7.0 pH consistent with historic readings at MW-1.

MW-1D 5.9 - 7.0 pH consistent with historic readings at MW1D.

MW-2A 5.7 - 7.4 pH consistent with historic readings at MW2A.

MW-3 5.7 - 7.5 pH consistent with historic readings at MW-3.

MW-3D 6.1 - 7.1 pH consistent with historic readings at MW-3D.

MW-4 5.3 - 8.1 pH consistent with historic readings at MW-4.

MW-4D 6.1 - 7.1 pH consistent with historic readings at MW-4D.

MW-11 4.4 - 5.3 pH consistent with historic readings at MW-11.

MW-11D 5.5 - 6.2 pH consistent with historic readings at MW-11D.

MW-12 5.0 - 5.6 pH consistent with historic readings at MW-12.

MW-12D 6.2 - 7.4 pH consistent with historic readings at MW-12D.

Tetracholorethene MW-4 µg/L 0.7 0.88 - 1.80
MW-4 and MW-4D are located approximately 15 feet from waste boundary and approximately 110 feet within the 

landfill review boundary.

Notes:

 1.  15A NCAC 2L Standard is from "North Carolina Administrative Code, Title 15A: Department of Environment and Natural Resources, Subchapter 2L - Groundwater Classifications and Standards,"  NCDENR (last amended on January 1, 2010).

 2.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on August 9, 2012.

 3.  Historical concentrations based on data in Duke Energy Carolinas, LLC analytical results database.

6.5 - 8.5

6.5

6.5

1.5

Sample Date: July 16, 2012

Field sampling performed by Duke Energy Carolinas, LLC

pH

ResultResultResultResult

6.1

6.2

6.2

5.4

6.2

5.1

5.7

5.3

6.3

SU
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Table 5 - Radiological Analytical ResultsTable 5 - Radiological Analytical ResultsTable 5 - Radiological Analytical ResultsTable 5 - Radiological Analytical Results

Duke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear StationDuke Energy Carolinas, LLC/McGuire Nuclear Station

Landfill # 1 (Unlined) - Permit No. 6004Landfill # 1 (Unlined) - Permit No. 6004Landfill # 1 (Unlined) - Permit No. 6004Landfill # 1 (Unlined) - Permit No. 6004

MW-1MW-1MW-1MW-1 MW-1DMW-1DMW-1DMW-1D MW-2AMW-2AMW-2AMW-2A MW-2DMW-2DMW-2DMW-2D MW-3MW-3MW-3MW-3 MW-3DMW-3DMW-3DMW-3D MW-4MW-4MW-4MW-4 MW-4DMW-4DMW-4DMW-4D MW-11MW-11MW-11MW-11 MW-11DMW-11DMW-11DMW-11D MW-12MW-12MW-12MW-12 MW-12DMW-12DMW-12DMW-12D

Alpha pCi/L 248 <.350 <-.16 <-.30 <-.05 <-.054 <-.11 <-.19 <-.29 <.0797 <.0399 0.54 <-.11 <-.25

BaLa-140 pCi/L 248 <4.57 <5.23 <3.96 <4.08 <5.53 <5.11 <6.71 <5.52 NA <5.25 NA <5.08 <3.20

Be-7 pCi/L 248 <33.6 <32.9 <32.5 <31.2 <29.4 <36.4 <42.1 <28.7 NA <33.8 NA <45.1 <26.0

Beta pCi/L 248 1.43 1.58 1.18 0.674 1.18 1.33 1.76 1.09 <.243 <.487 1.2 <.448 1.96

Co-58 pCi/L 248 <3.69 <3.71 <3.81 <3.52 <3.49 <3.90 <4.46 <3.72 NA <4.32 NA <3.29 <3.70

Co-60 pCi/L 248 <4.73 <4.35 <5.91 <5.24 <6.29 <5.10 <5.55 <6.44 NA <5.75 NA <6.44 <6.72

Cs-134 pCi/L 248 <3.69 <3.74 <4.35 <3.57 <3.89 <4.02 <5.11 4.02 NA <5.26 NA <4.86 <3.87

Cs-137 pCi/L 248 <3.83 <3.76 <5.28 <4.19 <4.63 <4.12 <6.56 <5.25 NA <6.23 NA <7.34 <5.14

Fe-59 pCi/L 248 <7.45 <7.02 <8.02 <6.92 <7.56 <7.62 <10.3 <7.58 NA <8.47 NA <8.51 <7.06

H3GW pCi/L 248 <-26 <-54 <-31 <-72 <-59 <-73 <103 <116 <-87 <7.07 <-24 <16.4 <112

I-131 pCi/L 248 <4.09 <4.07 <4.18 <4.10 <3.77 <4.01 <6.19 <4.70 NA <5.22 NA <4.60 <3.84

K-40 pCi/L 248 111 81.5 90.1 <55.2 42.8 124 25 66.5 NA 111 NA 91.1 <65.5

Mn-54 pCi/L 248 <3.92 <3.91 <4.08 <4.05 <3.09 <3.61 <5.13 <4.76 NA <4.36 NA <3.97 <4.35

Nb-95 pCi/L 248 <5.09 <5.26 <3.97 <4.40 <4.00 <4.49 <6.30 <4.72 NA <5.98 NA <4.12 <3.59

Zn-65 pCi/L 248 <8.19 <8.29 <9.05 <8.05 <9.50 <8.49 <9.14 <9.25 NA <9.23 NA <8.12 <9.15

Zr-95 pCi/L 248 <5.86 <5.91 <7.00 <6.59 <6.69 <6.17 <8.56 <7.37 NA <8.30 NA <7.82 <6.73

Notes:

 1.  Concentrations presented in picocuries per liter (pCi/L).

 2.  Data obtained from EnRad Laboratory Report Job MCGUIRE_7JUNE2012_B provided by Tim Hunsucker of Duke Energy Carolinas on August 9, 2012.

 3.  NA indicates the sample was not analyzed for the parameter. 

Sample Date: July 16, 2012

Field Sampling Performed by Duke Energy Carolinas, LLC

ParameterParameterParameterParameter UnitsUnitsUnitsUnits

CertificateCertificateCertificateCertificate

CodeCodeCodeCode SW-1SW-1SW-1SW-1

Monitoring WellsMonitoring WellsMonitoring WellsMonitoring Wells

Laboratory Certification Code

Duke Energy Analytical Laboratory #248
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COMPOUND CASS No.

 Acetone  67-64-1 

  Acrylonitrile  107-13-1 

  Benzene  71-43-2 

  Bromochloromethane  74-97-5 

  Bromodichloromethane  75-27-4 

  Bromoform; Tribromomethane  75-25-2 

  Carbon disulfide  75-15-0 

  Carbon tetrachloride  56-23-5 

  Chlorobenzene  108-90-7 

  Chloroethane; Ethyl chloride  75-00-3 

  Chloroform; Trichloromethane  67-66-3 

  Dibromochloromethane; Chlorodibromomethane  124-48-1 

  1,2-Dibromo-3-chlorpropane; DBCP  96-12-8 

  1,2-Dibromoethane; Ethylene dibromide; EDB  106-93-4 

  o-Dichlorobenzene; 1,2-Dichlorobenzene  95-50-1 

  p-Dichlorobenzene; 1,4-Dichlorobenzene  106-46-7 

  trans-1,4-Dichloro-2-butene  110-57-6 

  1,1-Dichloroethane; Ethylidene chloride  75-34-3 

  1,2-Dichloroethane; Ethlyene dichloride  107-06-2  

  1,1-Dichloroethylene; 1-1-Dichloroethene; Vinylidene chloride  75-35-4 

  cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene  156-59-2 

  trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene  156-60-5 

  1,2-Dichlorpropane; Propylene dichloride  78-87-5 

  cis-1,3-Dichlorpropene  10061-01-5 

  trans-1,3-Dichlorpropene  10061-02-6 

  Ethylbenzene  100-41-4 

  2-hexanone; Methyl butyl ketone  591-78-6 

  Methyl bromide; Bromomethane  74-83-9 

  Methyl chloride; Chloromethane  74-87-3 

  Methylene bromide Dibromomethane  74-95-3 

 Methylene chloride; Dichloromethane  75-09-2 

  Methyl ethyl ketone; MEK; 2-Butanone  78-93-3 

  Methyl iodide; Iodomethane  74-88-4 

  4-Methyl-2-pentanone; Methyl isobutyl isobutyl ketone  108-10-1 

  Styrene  100-42-5 

  1,1,1,2-Tetrachloroethane  630-20-6 

  1,1,2,2-Tetrachloroethane  79-34-5 

  Tetrachloroethylene; Tetracholorethene; Perchloroethylene  127-18-4 

  Toluene  108-88-3 

  1,1,1-Trochlorethane; Methylchloroform  71-55-6 

  1,1,2-Trichloroethane  79-00-5 

  Trichloroethylene; Trichlorethene  79-01-6 

  Trichlorofluoromethane; CFC-11  75-69-4 

  1,2,3-Trichloropropane  96-18-4 

  Vinyl acetate  108-05-4 

  Vinyl chloride  75-01-4 

  Xylenes  1330-20-7 

McGuire  Landfill #1

COMPOUNDS REQUIRED FOR 8260 ANALYSES




