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1.0 Background 

The flue gas desulfurization (FGD) residue landfill is located at the Duke Energy Carolinas, LLC (Duke) 
Belews Creek Steam Station, in Stokes County, North Carolina.  The FGD residue landfill is permitted to 
receive FGD residue (gypsum) from Belews Creek Steam Station operations.  The landfill is permitted under 
the North Carolina Department of Environment and Natural Resources (DENR) Solid Waste Permit No. 8505. 

The FGD residue landfill is located south of the Belews Creek plant, on land between two arms of the Belews 
Lake.  The West Belews Creek arm is located west of the landfill site and the East Belews Creek arm is 
located east of the site.  Craig Road is located to the west of the landfill.  The FGD residue landfill and nearby 
surrounding area are depicted on Figure 1.  

The landfill consists of four cells contained in an area of approximately 24 acres.  The adjacent stormwater 
basin occupies an area of approximately 2.4 acres.  This stormwater basin is used to manage leachate and 
stormwater collected from the landfill.  The landfill has an engineered liner system consisting of a leachate 
collection system, underlain by a high-density polyethylene (HDPE) geomembrane liner, underlain by a geo-
synthetic clay liner. 

The subsurface conditions in the landfill area consist of residual soils, saprolite, partially weathered rock, 
and bedrock, as described in the following: 

• Geologic and Hydrology Siting Report (September 28, 2005) 

• Site Geologic and Hydrologic Siting Report—Addendum (December 12, 2005) 

• Addendum 2—Site Geologic and Hydrologic Siting Report (April 17, 2006) 

As is typical in the groundwater systems located in the Piedmont region, groundwater at the landfill site 
occurs within the residuum, saprolite, partially weathered rock, and shallow fractured bedrock under 
unconfined aquifer conditions.  The predominant groundwater discharge areas are expected to be a 
discharge area to the northeast of the landfill; the drainage feature to the south of the landfill; and to Belews 
Lake, located to the east and the west of the landfill. 

The monitoring system for the landfill consists of the following monitoring locations: 

Monitoring Wells: BC-7 
BC-20 
BC-21 
BC-22 
BC-23A 
BC-25 
BC-26 
BC-27 
BC-28 
BC-29 
BC-30 
BC-31 

 

  
 

 

Surface Water and 
Leachate Sample 
Locations: 
 

 
 
SW-1 
Leachate 



Semiannual Groundwater Monitoring Report, November 2011 Sampling Event  February 3, 2012 
Belews Creek Steam Station, FGD Residue Landfill, Permit No. 8505 Page 2 
  

P:\Duke - LF Groundwater Reports -2369\2369.03 BCS FGD Rd LF\2011\November Sampling\Report\8505 BCSS FGD LF 
Groundwater Monitoring Report November2011.doc 

The groundwater monitoring, surface water monitoring, and leachate sample locations are shown on  
Figure 2.  Monitoring wells BC-23A and BC-28 are considered to represent background groundwater quality, 
according to the Water Quality Monitoring Plan1. 

Monitoring well BC-7 is used for water level measurements only.  All other monitoring wells are used to 
monitor groundwater quality and to measure groundwater levels.   

SW-1 is a groundwater seep located to the east of well BC-28.  When water is present, it emanates from the 
ground just above the sampling location.  SW-1 analytical results are compared to North Carolina 
Administrative Code (NCAC) 2L groundwater quality standards.  This surface water feature drains to Belews 
Lake. 

The sampling was conducted by Duke according to the North Carolina Solid Waste Management Guidelines.  
The parameters and compounds sampled and analyzed for were selected by Duke and the DENR Division of 
Solid Waste.  The samples were analyzed by a North Carolina certified laboratory. 

 

 

  

                                                      
1 Water Quality Monitoring Plan FGD Scrubber Residue Landfill Belews Creek Steam Station, December 07, 2007. 
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2.0 Methods 

2.1 Sampling and Analysis Methods 

Groundwater sampling and documentation of sampling activities were performed by Duke personnel.  The 
groundwater samples were analyzed by the Duke Energy Analytical Laboratory (North Carolina Laboratory 
Certification #248) and provided to Altamont by Duke. 

The groundwater samples were analyzed for the following constituents and/or parameters: 

• Arsenic, barium, boron, cadmium, chromium, copper, iron, lead, manganese, nickel, selenium, silver, 
and zinc using Environmental Protection Agency (EPA) Methods 200.7 and 200.8 

• Chloride, fluoride, nitrate as nitrogen, and sulfate using EPA Method 300.0 

• Mercury using EPA Method 245.1 

• Total Dissolved Solids using Standard Method (SM) 2540C 

2.2 Statement of Work 

Altamont Environmental Inc. (Altamont) completed the following tasks: 

• Received field sampling information provided by Duke (performed by Duke personnel) for monitoring 
wells BC-20, BC-21, BC-22, BC-23A, BC-25, BC-26, BC-27, BC-28, BC-29, BC-30, BC-31, surface 
water sampling location SW-1, and the leachate sampling location.  The samples were collected on 
November 7, 2011 and Altamont received the data on November 18, 2011. 

• Reviewed the laboratory analytical results for the samples noted above.  The Electronic Data 
Deliverable (EDD), provided by Duke, was adapted to conform to the format requirements of the 
North Carolina Department of Environment and Natural Resources (DENR) EDD template.  Altamont 
added an italicized J data qualifier (J) to indicate a detected concentration that is greater than the 
laboratory’s method reporting limit (MRL), but less than the Solid Waste Section Limit (SWSL).  A 
copy of the original EDD is retained in Altamont’s files.   

• Developed a generalized groundwater surface contour map using map data and groundwater 
elevation data supplied by Duke. 

• Prepared and submitted this Semiannual Groundwater Monitoring Report to Duke and to DENR. 
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3.0 Results 
3.1 Site Groundwater Flow  
Generalized groundwater surface contours for the site are shown on Figure 3.  These contours were 
developed using groundwater elevations measured at the wells on the date of sampling. 

Based on the groundwater elevations measured at the wells on the date of sampling, groundwater flow in 
the area of the landfill is generally from areas of higher topography, located to the east of the landfill, toward 
Belews Lake, located to the west and to the north of the landfill.  

3.2 Analytical Results 

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

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

The field and analytical results of leachate sampling results are summarized in Table 3. 

The Leachate sample was diluted by a factor of five prior to analysis for cadmium.  The dilution of this 
sample resulted in a method detection limit (MDL) for cadmium, which was above its SWSL.  This constituent 
is not reported as an SWSL exceedance in Table 3.   

In addition to the Leachate sample, samples from the following locations were diluted prior to analysis for 
some constituents: BC-20, BC-21, BC-25, BC-26, Leachate, and SW-1.  Refer to the EDD for details regarding 
which constituents were diluted prior to analysis.   

A summary of the 2L Standards exceedances and a preliminary analysis of the cause and significance of the 
exceedances are presented in Table 4. 

The chain-of-custody form can be found in Appendix A.   

In addition to the constituents listed in Table 4, the constituents and compounds at the following 
groundwater and surface water monitoring locations were detected at concentrations equal to or above the 
corresponding Solid Waste Section Limit (SWSL): 

• Barium in BC-20 and BC-26 

• Zinc in BC-26, BC-27, and SW-1 

 

 



 

FIGURES 
  











 

1000 2000


0 1000



1










 

ALTAMONT ENVIRONMENTAL, INC.

                                  
                            

                                      









 

TABLES 
  



Table 1--Field Data Parameters
Duke Energy Carolinas LLC/Belews Creek Steam Station

FGD Residue Landfill, Permit No. 8505
Groundwater Monitoring Report

11/7/2011 BC-7 52.30 38.56 739.24 N/A N/A CP N/A 2.24 N/A N/A N/A N/A N/A N/A N/A N/A
11/7/2011 BC-20 24.22 17.71 739.51 N/A N/A CP N/A 1.06 3.75 NO 17.5 167 5.5 31.9 N/A N/A
11/7/2011 BC-21 16.77 13.32 743.37 N/A N/A CP N/A 0.56 3.00 NO 17.7 310 5.4 28.8 N/A N/A
11/7/2011 BC-22 13.00 3.03 762.88 N/A N/A CP N/A 1.63 5.25 NO 17.3 61 5.7 2.3 N/A N/A
11/7/2011 BC-23A 101.21 76.76 787.03 N/A N/A CP N/A 3.99 8.00 YES 14.5 41 5.6 102.0 N/A N/A
11/7/2011 BC-25 23.15 15.23 730.73 N/A N/A CP N/A 1.29 4.50 NO 18.8 780 5.3 52.8 N/A N/A
11/7/2011 BC-26 23.26 18.96 730.36 N/A N/A CP N/A 0.70 2.25 NO 15.9 89 4.9 61.1 N/A N/A
11/7/2011 BC-27 34.95 32.68 729.20 N/A N/A CP N/A 0.37 0.50 YES 16.3 61 5.1 136.0 N/A N/A
11/7/2011 BC-28 60.20 51.88 766.21 N/A N/A CP N/A 1.36 4.50 NO 14.5 60 5.7 2.9 N/A N/A
11/7/2011 BC-29 22.30 16.71 736.47 N/A N/A CP N/A 0.91 4.00 NO 16.1 42 5.1 30.9 N/A N/A
11/7/2011 BC-30 34.10 29.32 746.40 N/A N/A CP N/A 0.78 3.00 NO 14.3 74 5.6 47.9 N/A N/A
11/7/2011 BC-31 83.30 61.68 754.72 N/A N/A CP N/A 3.53 8.00 YES 15.2 82 6.0 44.7 N/A N/A
11/7/2011 SW-1 N/A N/A N/A N/A N/A NP N/A N/A N/A N/A 11.6 162 7.1 5.3 N/A N/A
11/7/2011 LEACHATE N/A N/A N/A N/A N/A NP N/A N/A N/A N/A 17.0 2714 6.0 1.7 N/A N/A

Notes:
 1.  Purge Methods; LF=Low Flow, CP=Conventional Purge (3-5 well volumes), NP=No Purge (HydraSleeve).

 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 November 18, 2011.
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Table 2--Field and Analytical Results
Duke Energy Carolinas LLC/Belews Creek Steam Station

FGD Residue Landfill, Permit No. 8505
Groundwater Monitoring Report

Field pH 320 SU 5193 - 6.5-8.5
Field Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -
Top of Casing 328 feet - - -

Depth to Water 318 feet - - -
Water Elevation 319 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 0.667 U 0.767 J 10 10
Barium 15 µg/L 248 163.3 79.47 J 48.85 J 32.04 J 33.4 J 182.6 36.62 J 100 700
Boron 428 µg/L 248 33.4 U 33.4 U 33.4 U 33.4 U 33.4 U 33.4 U 33.4 U NE 700

Cadmium 34 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 1 2
Chloride 301 µg/L 248 5,842 15,780 3,249 2,587 10,260 6,539 3743 NE 250,000

Chromium 51 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 10
Copper 54 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 4.49 J 10 1,000
Fluoride 312 µg/L 248 39.4 J 42.5 J 86.9 J 65.7 J 96.9 J 90.5 J 86.6 J 2,000 2,000

Iron 340 µg/L 248 1,632 331.1 141.9 J 567.6 1,423 531.9 3,990 300 300
Lead 131 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 1.394 J 10 15

Manganese 342 µg/L 248 33.6 J 24.64 J 8.36 J 10.82 J 25.19 J 31.13 J 207.6 50 50
Mercury 132 µg/L 248 0.006 U 0.006 U 0.006 U 0.006 U 0.008 J 0.006 U 0.061 J 0.2 1
Nickel 152 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 17.67 J 3.64 J 4.12 J 50 100

Nitrate (as Nitrogen) 303 µg/L 248 6,041 J 3,839 J 892.5 J 5.4 U 4,618 J 755.4 J 5.4 U 10,000 10,000
Selenium 183 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 1.917 J 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 3.34 U 3.34 U 10 20
Sulfate 315 µg/L 248 34,080 J 85,400 J 3,130 J 374.3 J 353,000 19,760 J 4,966 J 250,000 250,000

Total Dissolved Solids 311 µg/L 248 168,000 261,000 96,000 94,000 623,000 91,000 87,000 NE 500,000
Zinc 213 µg/L 248 9.52 J 3.34 U 3.34 U 6.34 J 7.64 J 27.46 65.91 10 1,000

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L).

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

 3.  SWSL is the Solid Waste Section Limit.  DENR 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,"  DENR (last amended on January 1, 2010).

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

 6.  Bold values indicate values that attain or exceed the 15A NCAC 2L standard.

 7.  NE means Not Established.  Blank cells indicate that there is no information relevant to the respective row.

 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 Altamont, 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 November 18, 2011.

10. According to the Constituent Look-up webpage on the DENR Division of Waste Management webpage, there is no SWSL or 2L standard for choride associated with CAS number 16887-00-6, which is the CAS reported by the laboratory

      for the analyses completed.  Therefore, the SWSL and 2L listed are for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage.

729.20
34.95

5.1
61

16.3
761.88
32.68

730.36
23.26

4.9
89

15.9
749.32
18.96

787.03
101.21

5.3
780
18.8

745.96
15.23

730.73
23.15

5.6
41

14.5
863.79
76.763.03

762.88
13.00

5.4
310
17.7

756.69
13.32

739.51
24.22

8505 BC-25
15A 

NCAC 2LSWSL
5.5
167
17.5

757.22
17.71

743.37
16.77

5.7
61

17.3
765.91

8505 BC-23A 8505 BC-26

Laboratory Certificate Codes:
Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Monitoring Wells
8505 BC-27

Sample Date: November 7, 2011                                                                                                                                                             

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                     

Parameter SWS ID Units
Certificate

Code 8505 BC-20 8505 BC-21 8505 BC-22
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Table 2--Field and Analytical Results
Duke Energy Carolinas LLC/Belews Creek Steam Station

FGD Residue Landfill, Permit No. 8505
Groundwater Monitoring Report

Field pH 320 SU 5193 - 6.5-8.5
Field Specific Conductance 323 umho/cm 5193 - -

Temperature 325 °C 5193 - -
Top of Casing 328 feet - - -

Depth to Water 318 feet - - -
Water Elevation 319 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 0.667 U 10 10
Barium 15 µg/L 248 28.61 J 93.93 J 36.71 J 18.76 J 34.85 J 3.34 U 100 700
Boron 428 µg/L 248 33.4 U 33.4 U 33.4 U 33.4 U 33.4 U 33.4 U NE 700

Cadmium 34 µg/L 248 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 0.667 U 1 2
Chloride 301 µg/L 248 1,782 4,275 4,992 1,465 2,997 22 U NE 250,000

Chromium 51 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 10
Copper 54 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 10 1,000
Fluoride 312 µg/L 248 96 J 78.3 J 93.6 J 144.5 J 126 J 23.1 J 2,000 2,000

Iron 340 µg/L 248 81.9 J 401.2 1,888 859.5 2,231 6.67 U 300 300
Lead 131 µg/L 248 0.667 U 0.667 U 1.966 J 0.98 J 0.667 U 0.667 U 10 15

Manganese 342 µg/L 248 5.58 J 15.36 J 40.75 J 26.87 J 741 3.34 U 50 50
Mercury 132 µg/L 248 0.006 U 0.013 J 0.006 U 0.006 U 0.006 U 0.006 U 0.2 1
Nickel 152 µg/L 248 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 3.34 U 50 100

Nitrate (as Nitrogen) 303 µg/L 248 1,417 J 375.1 J 389.5 J 161.5 J 13.61 J 5.4 U 10,000 10,000
Selenium 183 µg/L 248 0.667 U 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 3.34 U 10 20
Sulfate 315 µg/L 248 347.2 J 539.9 J 807.4 J 2712 J 44,910 J 18 U 250,000 250,000

Total Dissolved Solids 311 µg/L 248 81,000 66,000 134,000 102,000 124,000 NE 500,000
Zinc 213 µg/L 248 3.34 U 4.33 J 8.06 J 4.44 J 44.76 3.34 U 10 1,000

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L).

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

 3.  SWSL is the Solid Waste Section Limit.  DENR 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,"  DENR (last amended on January 1, 2010).

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

 6.  Bold values indicate values that attain or exceed the 15A NCAC 2L standard.

 7.  NE means Not Established.  Blank cells indicate that there is no information relevant to the respective row.

 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 Altamont, 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 November 18, 2011.

10. According to the Constituent Look-up webpage on the DENR Division of Waste Management webpage, there is no SWSL or 2L standard for choride associated with CAS number 16887-00-6, which is the CAS reported by the laboratory

      for the analyses completed.  Therefore, the SWSL and 2L listed are for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage.

-

7.1
162
11.6

-
-

-
-
-
-

-

-
-

746.40
34.10

754.72
83.30

-
-

6.0
82

15.2
816.40
61.68

5.6
74

14.3
775.72
29.32

766.21
60.20

5.1
42

16.1
753.18
16.71

736.47
22.30

5.7
60

14.5
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Sample Date: November 7, 2011                                                                                                                                                                                           

Field Sampling performed by Duke Energy Carolinas, LLC                                                                                                                                                   

Laboratory Certificate Codes:
Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

Parameter SWS ID Units
Certificate

Code SWSL
15A 

NCAC 2L8505 BC-318505 BC-308505 BC-298505 BC-28 Field Blank
Monitoring Wells

8505 SW-1
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Table 3--Leachate Field and Analytical Results
Duke Energy Carolinas LLC/Belews Creek Steam Station

FGD Residue Landfill, Permit No. 8505
Groundwater Monitoring Report

Field pH 320 SU 5193 -
Field Specific Conductance 323 umho/cm 5193 -

Temperature 325 °C 5193 -
Top of Casing 328 feet - -

Depth to Water 318 feet - -
Water Elevation 319 feet - -

Well Depth 411 feet - -
Arsenic 14 µg/L 248 9.37 J 10
Barium 15 µg/L 248 17.97 J 100
Boron 428 µg/L 248 9527 NE

Cadmium 34 µg/L 248 3.34 U 1
Chloride 301 µg/L 248 143,400 NE

Chromium 51 µg/L 248 3.34 U 10
Copper 54 µg/L 248 3.34 U 10
Fluoride 312 µg/L 248 521.6 J 2,000

Iron 340 µg/L 248 12.85 J 300
Lead 131 µg/L 248 3.34 U 10

Manganese 342 µg/L 248 22,560 50
Mercury 132 µg/L 248 0.006 U 0.2
Nickel 152 µg/L 248 24.42 J 50

Nitrate (as Nitrogen) 303 µg/L 248 211 J 10,000
Selenium 183 µg/L 248 140.5 10

Silver 184 µg/L 248 3.34 U 10
Sulfate 315 µg/L 248 1,616,000 250,000

Total Dissolved Solids 311 µg/L 248 2,616,000 NE
Zinc 213 µg/L 248 21.09 10

Notes:

 1.  Concentrations presented in micrograms per liter (µg/L).

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

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

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

 5.  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 Altamont, to indicate a detected concentration that is greater than the laboratory's MDL but less than the SWSL. 

 6.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas on November 18, 2011.

 7.  According to the Constituent Look-up webpage on the DENR Division of Waste Management webpage, there is no SWSL for choride associated with CAS number 16887-08-6, which is the CAS reported by the laboratory

       for the analyses completed.  Therefore, the SWSL listed is for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage.

 8.  The Leachate sample was diluted by a factor of five prior to analysis for cadmium.  The dilution of this sample resulted in a method detection limit (MDL) for cadmium 

       that was above its SWSL.  This constituent is not reported as a SWSL exceedance.

Laboratory Certificate Codes:
Duke Energy Carolinas Field #5193

Duke Energy Analytical Laboratory #248

-
-
-
-

17.0
2,714

6.0
SWSL8505 Leachate

Sample Date: November 7, 2011                                                                                  

Field Sampling performed by Duke Energy Carolinas, LLC                                          

Parameter SWS ID Units
Certificate

Code
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Table 4--North Carolina Adminstrative Code (NCAC) 2L Groundwater Quality Exceedances
Duke Energy Carolinas LLC/Belews Creek Steam Station

FGD Residue Landfill, Permit No. 8505
Groundwater Monitoring Report

Parameter Well ID Result Units
15A NCAC

2L Standard Historical Concentrations Cause and Significance
BC-20 5.5 SU 5.5 - 5.9 pH in BC-20 consistent with historical readings at well.
BC-21 5.4 SU 5.1 - 5.8 pH in BC-21 consistent with historical readings at well.
BC-22 5.7 SU 5.6 - 5.9 pH in BC-22 consistent with historical readings at well.

BC-23A 5.6 SU 5.7 - 6.1 BC-23A is considered one of the background wells for the site.
BC-25 5.3 SU 5.5 - 5.8 pH in BC-25 lowest since sampling began.
BC-26 4.9 SU 4.9 - 5.2 pH inBC-26 consistent with historical readings at well.
BC-27 5.1 SU 5.3 - 5.7 pH in BC-27 lowest since sampling began.
BC-28 5.7 SU 5.8 - 6.1 BC-28 is considered one of the background wells for the site.
BC-29 5.1 SU 5.1 - 5.5 pH in BC-29 consistent with historical readings at well.
BC-30 5.6 SU 5.6 - 5.9 pH in BC-30 consistent with historical readings at well.
BC-31 6.0 SU 6.0 - 6.6 pH in BC-31 consistent with historical readings at well.

BC-20 1,632 µg/L 1,280 - 148,000 Turbidity of sample was 31.9 NTU.  Iron concentration in BC-20 consistent with historical readings at well.
BC-21 331.1 µg/L 20 - 1,070 Turbidity of sample was 28.8 NTU.  Iron concentration in BC-21 consistent with historical readings at well.

BC-23A 567.6 µg/L 700 - 8,733 Turbidity of sample was 102.0 NTU.  BC-23A is considered one of the background wells for the site.
BC-25 1,423 µg/L 1,080 - 288,000 Turbidity of sample was 52.8 NTU.  Iron concentration in BC-25 consistent with historical readings at well.
BC-26 531.9 µg/L 666 - 6,050 Turbidity of sample was 61.1 NTU.  Iron concentration in BC-26 lowest since sampling began.
BC-27 3,990 µg/L 2,850 - 32,300 Turbidity of sample was 136.0.  Iron concentration in BC-27 consistent with historical readings at well.
BC-29 401.2 µg/L 345 - 20,300 Turbidity of sample was 30.9 NTU.  Iron concentration in BC-29 consistent with historical readings at well.
BC-30 1,888 µg/L 293 - 11,800 Turbidity of sample was 47.9 NTU.  Iron concentration in BC-30 consistent with historical readings at well.
BC-31 859.5 µg/L 1,360 - 22,300 Turbidity of sample was 44.7 NTU.  Iron concentration in BC-31 lowest since sampling began.
SW-1 2,231 µg/L 1,010 - 2,660 Iron concentration in BC-SW1 consistent with historical readings at well.

BC-27 207.6 µg/L 148 - 780 Turbidity of sample was 136.0 NTU.  Manganese concentration in BC-27 consistent with historical readings at well.
SW-1 741 µg/L 660 - 1,123 Manganese concentration in BC-SW1 consistent with historical readings at well.

Sulfate BC-25 353,000 µg/L 250,000 14,320 - 214,000 Sulfate concentation in BC-25 highest since sampling began.

Total Dissolved 
Solids

BC-25 623,000 µg/L 500,000 74,000 - 391,000 TDS concentration in BC-25 highest since sampling began.

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,"  DENR (last amended on January 1, 2010).
 2.  Data obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on November 18, 2011.
 3.  Historical concentrations based on data in Duke Energy Carolins, LLC analytical results database.

Sample Dates: November 7, 2011

pH 6.5 - 8.5

Iron

Manganese

300

50
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