


FGD Residue Landfill, Phase 1, Cell 1
Permit No. 1809

Semiannual Groundwater
Monitoring Report

March 2014 Sampling Event

Marshall Steam Station

June 6, 2014







Duke Energy Carolinas, LLC | Semiannual Groundwater Monitoring Report
TABLE OF CONTENTS

Table of Contents

Page
Table Of CONLENES. .. .ottt e nn e nnnnees [
Y= Tox (0T I R == Tod (| 0] T PP 1
SECHON 2 — MEENOUS ... e e e e e e e e e e e e e 3
2.1 Sampling and AnalysisS MEthOdsS ...........uuuiiiiiiiiiic e 3
2.2 StAtemMeENt OF WOIK ......cooiiiiiiiiiiiieieieeee e 3
SECHON 3 - RESUILS ...t e e e e e e e e e e 4
3.1 Site GroundWater FIOW ..........coooiiiiiiiiiiiiiiiii ittt 4
3.2 ANAIYLICAI RESUILS.......coiiiiiiiiiiiiie it 4

List of Figures
1. Site Location Map
2.  Sample Locations

3. Generalized Groundwater Surface Contours March 31, 2014

List of Tables

1. Field Data Parameters

2. Field and Analytical Results
3. Leachate Analytical Results

4.  Field and Analytical Results that Equal or Exceed 15A NCAC 2L Groundwater Quality
Standards

Appendix

Appendix A — Chain-of-Custody Forms



Duke Energy Carolinas, LLC | Semiannual Groundwater Monitoring Report
SECTION 1 - BACKGROUND

Section 1 — Background

Marshall Steam Station (Marshall) is owned and operated by Duke Energy Carolinas, LLC
(Duke Energy). The Marshall plant has a generating capacity of 2090 megawatts of electric
power by the combustion of coal. The plant is located in Catawba County, North Carolina, on
Lake Norman, and is in the Piedmont physiographic region.

The flue gas desulfurization (FGD) landfill is located northwest of the power plant and west of
the Marshall ash basin as shown on Figure 1. In general, the topography of the landfill site
slopes from the west-northwest to the east-southeast towards the Marshall ash basin.

The landfill is permitted to receive FGD residue (gypsum), clarifier sludge, fly ash, bottom ash,
C&D waste, asbestos waste, mill rejects (pyrites), waste limestone material, land clearing and
inert debris, boiler slag, ball mill rejects, sand blast material, and coal waste. The clarifier
sludge is generated from the FGD wastewater treatment system. Only Cell 1 of the landfill is in
operation and is approximately 18 acres in area. The landfill is constructed with an engineered
liner system. Contact stormwater and leachate are collected in the lined Cell 1 and then piped
to the ash basin. The landfill began receiving waste in 2007.

The subsurface conditions at the site consist of residual soils and partially weathered rock which
have been formed by the in-place weathering of the parent rock. These materials are underlain
by bedrock. The site hydrogeological description and information on the monitoring wells can
be found in the Groundwater Sampling and Analysis Plan.*

The monitoring system for the Marshall FGD Landfill, Phase 1, Cell 1 consists the following:

Monitoring Wells: MS-8
MS-9
MS-10
MS-11
MS-12
MS-13
MS-14
MS-15
MS-16

Surface water sample: SW-1

Leachate sample: C1

! Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1 Permit No.
1809 Groundwater Sampling and Analysis Plan. Dated August 19, 2011.
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SECTION 1 - BACKGROUND

The locations of the wells, surface water sample location, and the leachate sampling location
are shown on Figure 2. The leachate sampling requirement was added in the revised Permit to
Operate for the Marshall FGD Landfill? in September 2011. Well MS-8 is located north of the
landfill and, according to the Groundwater Sampling and Analysis Plan, is the background
monitoring well for the site. Surface water sample location SW-1 is a groundwater seep and the
analytical results are compared to Title 15A, North Carolina Administrative Code (NCAC),
Subchapter 2L Standards (2L Standards) for Class GA groundwater.

2 Attachment 3 — Conditions of Operating Permit, Part I: General Facility Conditions, Monitoring and
Reporting Requirements, #13.
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SECTION 2 — METHODS

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. The groundwater and surface water samples were
analyzed by the Duke Energy Analytical Laboratory (North Carolina Laboratory Certification

#248).

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

2.2

Barium, boron, copper, iron, manganese, nickel, silver, and zinc using U.S.
Environmental Protection Agency (EPA) Method 200.7

Arsenic, cadmium, chromium, lead, and selenium using EPA Method 200.8
Mercury using EPA Method 245.1

Total dissolved solids using Standard Method (SM) 2540C

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

Statement of Work

HDR completed the following tasks:

Received field sampling information provided by Duke Energy (performed by Duke
Energy personnel) for monitoring wells MS-8, MS-9, MS-10, MS-11, MS-12, MS-13,
MS-14, MS-15, MS-16, surface water sample location SW-1, and leachate sampling
location C1. The samples were collected on March 31, 2014, and HDR received the data
on April 24, 2014.

Reviewed the laboratory analytical results for 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 attains or 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 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.

® The Solid Waste Section Limit (SWSL) is defined by NCDENR as the lowest amount of analyte in a
sample that can be quantitatively determined with suitable precision and accuracy. The SWSL is the
concentration below which reported results must be qualified as estimated. NCDENR Division of Waste
Management Memorandum dated February 23, 2007.
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SECTION 3 - RESULTS

Section 3 - 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 in 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 north and west of the landfill, toward the Marshall ash basin, located to the east of the
landfill. To a lesser extent, some component of groundwater flow is expected to be toward
surface water sample location SW-1.

3.2 Analytical Results

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

The field and analytical results of the groundwater samples collected at the monitoring wells are
summarized in Table 2. The analysis results for these locations are compared to the 2L
Standards. Concentrations with values that attain or exceed the 2L Standards are noted on
Table 2 by bold font. A summary of the analytical results that attain or exceed the 2L Standards
is presented in Table 4.

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

Concentrations with values that attain or exceed the SWSLs are noted on Tables 2 and 3 by
gray cells.

Selected samples were diluted as is hormal laboratory practice to bring samples to the
calibrated range of the analysis. Specifics regarding the samples that were diluted, including
the dilution factor, are reported in the EDD.

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

HDR prepared and submitted an assessment to NCDENR on historical exceedances of 2L
Standards at this landfill (Groundwater Assessment Marshall Steam Station FGD Landfill,
Phase 1, Cell 1, July 12, 2012). The report assessed 2L Standard exceedances for iron and
chromium at MW-8, chromium at MS-15, iron at MS-16, and iron and manganese at SW-1. The
assessment report concluded that the historical exceedances of the 2L Standards at the site
were naturally occurring and are not related to impacts from the landfill.
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Table 1-Field Data Parameters
Duke Energy Carolinas, LLC/Marshall Steam Station
FGD Residue Landfill, Phase 1, Cell 1-Permit No. 1809

WELL DEPTHTO WATER PUMP WELL EVAC SPECIFIC
DEPTH  WATER  ELEV. PURGE RATE  VOLUME VOLUME  EVAC TEMP  CONDUCTANCE pH TURBIDITY ORP DO

DATE SAMPLEID  (feet) (feet) (feet)  APPEARANCE  ODOR  METHOD  (mL/min) (gal) (gal) (yes/no)  (deg C) (umho/cm) (SU) (NTU) (mV-NHE)  (mg/L)
3/31/2014 MS-8 51.58 4502  827.32 Normal None CcP N/A 1.07 2.75 YES 15.25 a1 5.8 20.8 546 6.65
3/31/2014 MS-9 53.00 4249 82555 Normal None LF 340 1.71 3.70 N/A 15.47 90 6.2 2.2 519 7.87
3/31/2014 MS-10 23.34 1642  834.87 Normal None LF 200 1.13 1.05 N/A 15.59 21 4.9 2.2 551 6.73
3/31/2014 MS-11 42.72 3262  827.16 Normal None LF 220 1.65 1.95 N/A 13.17 60 5.0 41 384 7.29
3/31/2014 MS-12 31.09 2158  814.08 Normal None cP N/A 1.55 4.75 NO 14.33 25 a7 2.7 446 7.63
3/31/2014 MS-13 41.52 27.80  814.10 Normal None cP N/A 2.24 6.25 NO 14.07 89 5.3 3.2 407 3.82
3/31/2014 MS-14 4438 3508  808.99 Normal None cP N/A 1.52 8.75 NO 15.12 50 5.7 11.1 476 7.32
3/31/2014 MS-15 63.08 51.23  810.24 Normal None cP N/A 1.93 10.00 NO 15.36 127 6.4 3.7 436 6.99
3/31/2014 MS-16 37.46 2404 81294 Normal None cP N/A 2.19 6.25 NO 16.96 110 5.8 73.4 363 0.00*
3/31/2014 SW-1 N/A N/A N/A Normal None NP N/A N/A N/A N/A 9.12 57 6.2 40.1 297 10.10
3/31/2014  C1-LEACHATE  N/A N/A N/A Normal None NP N/A N/A N/A N/A 14.76 3,189 43 6.5 492 6.05

Notes:

[

© ® N oo 0N

mg/L indicates milligrams per liter.
N/A indicates not applicable.

umho/cm indicates micromhos per centimeter.
SU indicates Standard Units.
NTU indicates Nephelometric Turbidity Units.

Field sampling performed by Duke Energy Carolinas, LLC personnel.

mV-NHE indicates millivolts-Normal Hydrogen Electrode.

10. * DO probe malfunctioned after initial well volume was removed in monitoring well MS-16.

11. Information provided by Tim Hunsucker of Duke Energy Carolinas, LLC on April 24, 2014.

EVAC indicates whether the water level in the well was drawn down to the level of the pump during purging.

Purge Methods; LF=Low Flow, CP=Conventional Purge (3-5 well volumes), NP=No Purge (HydraSleeve), LO= Level Only. Average pump rate applicable to LF purging only.
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Table 2-Field and Analytical Results

Duke Energy Carolinas, LLC/Marshall Steam Station
FGD Residue Landfill, Phase 1, Cell 1-Permit No. 1809

Sample Date: March 31, 2014

Field Sampling performed by Duke Energy Carolinas, LLC

Laboratory Certificate Codes:
Duke Energy Carolinas Field #5193
Duke Energy Analytcial Laboratory #248

Certificate Sample Location 15A
Parameter SWS ID Units Code 1809 MS-8 1809 MS-9 1809 MS-10 1809 MS-11 1809 MS-12 SWSL NCAC 2L
Field pH 320 SuU 5193 5.8 6.2 4.9 5.0 4.7 NE 6.5-8.5
Field Specific Conductance 323 umho/cm 5193 41 90 21 60 25 NE NE
Temperature 325 °C 5193 15.25 15.47 15.59 13.17 14.33 NE NE
Top of Casing 328 feet - 872.34 868.04 851.29 859.78 835.66 NE NE
Depth to Water 318 feet - 45.02 42.49 16.42 32.62 21.58 NE NE
Water Elevation 319 feet - 827.32 825.55 834.87 827.16 814.08 NE NE
Well Depth 411 feet - 51.58 53.00 23.34 42.72 31.09 NE NE
Arsenic 14 ug/L 248 0.263 J 0.13 J 0.078 u 0.085 J 0.078 u 10 10
Barium 15 ug/L 248 57.1 J' 40.9 J' 150 108 78.6 J' 100 700
Boron 428 ug/L 248 8.59 J 9.34 J 8.83 J 3.3 U 3.3 u NE 700
Cadmium 34 ug/L 248 0.101 u 0.101 U 0.101 u 0.101 U 0.101 u 1 2
Chloride 301 ug/L 248 1,110 963 1,310 7,970 3,130 NE 250,000
Chromium 51 ug/L 248 7.46 J' 2.11 J' 1.94 J' 3.13 J' 1.09 J 10 10
Copper 54 ug/L 248 3.46 J 1.69 J 1.55 J 2,77 J 1 10 1,000
Fluoride 312 ug/L 248 173 J' 165 J' 88 J 54.5 J 72.6 J 2,000 2,000
Iron 340 ug/L 248 1,740 50.5 J' 825 J' 247 J' 31.9 J' 300 300
Lead 131 ug/L 248 0.535 J 0.107 J 0.12 J 0.211 J 0.124 J 10 15
Manganese 342 ug/L 248 215 J' 4.27 J 26 J' 20.3 J' 14.1 J' 50 50
Mercury 132 ug/L 248 0.006 u 0.006 U 0.006 u 0.01 J 0.006 0.2 1
Nickel 152 ug/L 248 6.86 J' 0.602 J 2.75 J 2.43 J 0.719 J 50 100
Nitrate as Nitrogen 303 ug/L 248 27.9 J' 192 J' 774 J' 15.4 J 152 J' 10,000 10,000
Selenium 183 ug/L 248 0.092 u 0.092 U 0.092 u 0.092 U 0.092 u 10 20
Silver 184 ug/L 248 0.7 u 0.7 U 0.7 u 0.7 U 0.7 U 10 20
Sulfate 315 ug/L 248 183 J' 334 J' 61.7 J 3,520 J' 80.6 J 250,000 250,000
Total Dissolved Solids 311 ug/L 248 59,000 76,000 19,000 J 45,000 16,700 u NE 500,000
Zinc 213 ug/L 248 5.93 J' 2.6 U 6.95 J' 8.06 J' 3.57 J 10 1,000

Notes:

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

© 00 N O O WN

i
o

. umho/cm indicates micromhos per centimeter.
. Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used to identify results not detected at concentrations which attain the laboratory's method detection limit (MDL).
"J" is used to identify estimated concentrations which attain or exceed the MDL but are less than the laboratory's method reporting limit (MRL).

. SWS ID is the Solid Waste Section Identification Number.
. SWSL is the Solid Waste Section Limit. This limit (identified by NCDENR) is the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.
. 15A NCAC 2L Standard refers to Class GA Standards as found in 15A NCAC 02L .0202 Groundwater Quality Standards, last amended on April 1, 2013.
. Grayed values indicate values that attain or exceed the SWSL Standard.

. Bold values indicate values that attain or exceed the 15A NCAC 2L Standard.
. NE indicates not established. NA indicates not analyzed. Blank cells indicate that there is no information relevant to the respective row.
. SU indicates Standard Units.

An italicized J'-flag is a data qualifier, added by HDR to indicate concentrations which attain or exceed the laboratory's MRL but are less than the SWSL.

1

[N

1

N

. According to the Constituent Look-up webpage on the NCDENR 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 Standards listed are for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage (last updated June 13, 2011).
. Analytical results obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on April 24, 2014.
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Table 2-Field and Analytical Results
Duke Energy Carolinas, LLC/Marshall Steam Station
FGD Residue Landfill, Phase 1, Cell 1-Permit No. 1809

Sample Date: March 31, 2014

Field Sampling performed by Duke Energy Carolinas, LLC

Laboratory Certificate Codes:
Duke Energy Carolinas Field #5193
Duke Energy Analytical Laboratory #248

Certificate Sample Location 1809 15A
Parameter SWS ID Units Code 1809 MS-13 1809 MS-14 1809 MS-15 1809 MS-16 1809 SW-1 Field Blank SWSL NCAC 2L
Field pH 320 SU 5193 5.3 5.7 6.4 5.8 6.2 - NE 6.5-8.5
Field Specific Conductance 323 umho/cm 5193 89 50 127 110 57 - NE NE
Temperature 325 °C 5193 14.07 15.12 15.36 16.96 9.12 - NE NE
Top of Casing 328 feet - 841.90 844.07 861.47 836.98 - - NE NE
Depth to Water 318 feet - 27.80 35.08 51.23 24.04 - - NE NE
Water Elevation 319 feet - 814.10 808.99 810.24 812.94 - - NE NE
Well Depth 411 feet - 41.52 44.38 63.08 37.46 - - NE NE
Arsenic 14 ug/L 248 0.098 J 0.213 J 0.119 J 0.339 J 0.51 J 0.078 U 10 10
Barium 15 ug/L 248 114 49.5 J! 84.6 J' 123 73.3 J' 0.611 J 100 700
Boron 428 ug/L 248 3.3 U 4.84 J 5.26 J 3.3 U 12.3 J 3.3 U NE 700
Cadmium 34 ug/L 248 0.101 U 0.101 U 0.101 U 0.101 U 0.101 U 0.101 U 1 2
Chloride 301 ug/L 248 2,990 837 2,420 1,430 2,940 27.8 J NE 250,000
Chromium 51 ug/L 248 0.334 J 0.524 J 21.2 3.66 J' 1.2 J' 0.185 J 10 10
Copper 54 ug/L 248 1 U 1.14 J 1 U 1.52 J 2.39 J 1 U 10 1,000
Fluoride 312 ug/L 248 147 J' 156 J' 141 J' 254 J' 103 J' 23.7 J 2,000 2,000
Iron 340 ug/L 248 33.6 J' 445 150 J 1,890 2,250 3.42 J 300 300
Lead 131 ug/L 248 0.136 J 0.242 J 0.13 J 0.76 J 0.99 J 0.092 J 10 15
Manganese 342 ug/L 248 10.7 J' 5.88 J' 2.7 J 28.6 J' 80.7 0.578 J 50 50
Mercury 132 ug/L 248 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.2 1
Nickel 152 ug/L 248 0.79 J 0.5 U 2.03 J 2.85 J 1.84 J 0.5 U 50 100
Nitrate as Nitrogen 303 ug/L 248 2,360 J' 8.24 J 285 J' 263 J' 8.74 J 7.43 J 10,000 10,000
Selenium 183 ug/L 248 0.115 J 0.092 U 0.092 U 0.12 J 0.156 J 0.101 J 10 20
Silver 184 ug/L 248 0.7 U 0.7 U 0.7 U 0.7 8] 0.7 U 0.7 U 10 20
Sulfate 315 ug/L 248 315 J' 47.9 J 1,280 J' 359 J' 4,500 J' 18 U 250,000 250,000
Total Dissolved Solids 311 ug/L 248 66,000 65,000 102,000 107,000 71,000 NA NE 500,000
Zinc 213 ug/L 248 4.23 J 2.6 U 2.6 U 13.7 18.4 2.6 U 10 1,000
Notes:
1. Concentrations presented in micrograms per liter (ug/L).
2. SWS ID is the Solid Waste Section Identification Number.
3. SWSL is the Solid Waste Section Limit. This limit (identified by NCDENR) is the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy.
4. 15A NCAC 2L Standard refers to Class GA Standards as found in 15A NCAC 02L .0202 Groundwater Quality Standards, last amended on April 1, 2013.
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 indicates not established. NA indicates not analyzed. Blank cells indicate that there is no information relevant to the respective row.
8. SU indicates Standard Units.
9. umho/cm indicates micromhos per centimeter.

i
o

"J"is used to identify estimated concentrations which attain or exceed the MDL but are less than the laboratory's method reporting limit (MRL).

An italicized J'flag is a data qualifier, added by HDR to indicate concentrations which attain or exceed the laboratory's MRL but are less than the SWSL.
11. According to the Constituent Look-up webpage on the NCDENR 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 Standards listed are for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage (last updated June 13, 2011).

12. Analytical results obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on April 24, 2014.

. Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used to identify results not detected at concentrations which attain the laboratory's method detection limit (MDL).
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Table 3--Leachate Analytical Results
Duke Energy Carolinas, LLC/Marshall Steam Station
FGD Residue Landfill, Phase 1, Cell 1--Permit No. 1809

Sample Date: March 31, 2014

Field Sampling performed by Duke Energy Carolinas, LLC

Certificate
Parameter SWS ID Units Code C1-LEACHATE SWSL
Field pH 320 SuU 5193 4.3 NE
Field Specific Conductance 323 umho/cm 5193 3,189 NE
Temperature 325 °C 5193 14.76 NE
Arsenic 14 pg/L 248 5.87 J 10
Barium 15 pg/L 248 30.6 J' 100
Boron 428 pg/L 248 12,000 NE
Cadmium 34 pg/L 248 1.01 u 1
Chloride 301 pg/L 248 294,000 NE
Chromium 51 pg/L 248 6.02 J 10
Copper 54 pg/L 248 10 10
Fluoride 312 pg/L 248 3,430 2,000
Iron 340 pg/L 248 150,000 300
Lead 131 pg/L 248 2.22 J 10
Manganese 342 pg/L 248 4,550 50
Mercury 132 pg/L 248 0.024 J 0.2
Nickel 152 pg/L 248 133 50
Nitrate as Nitrogen 303 pg/L 248 1,480 J' 10,000
Selenium 183 pg/L 248 178 10
Silver 184 pg/L 248 0.7 u 10
Sulfate 315 pg/L 248 1,820,000 250,000
Total Dissolved Solids 311 pg/L 248 3,200,000 NE
Zinc 213 pg/L 248 258 10
Notes:
1. Concentrations presented in micrograms per liter (ug/L).
2. SWS ID is the Solid Waste Section Identification Number.
3. SWSL is the Solid Waste Section Limit. This limit (identified by NCDENR) is 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. SU indicates Standard Units.
6. umho/cm indicates micromhos per centimeter.
7. NE indicates not established.
8

An italicized J'-flag is a data qualifier, added by HDR to indicate concentrations which attain or exceed the laboratory's MRL but are less than the SWSL.
9. According to the Constituent Look-up webpage on the NCDENR Division of Waste Management webpage, there is no SWSL 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 Standard listed is for the chloride with CAS number SW301 as specified on the Constituent Look-up webpage (last updated June 13, 2011).
10. Analytical results obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on April 24, 2014.

. Qualifiers in non-italicized text are laboratory data qualifiers or "flags". "U" is used to identify results not detected at concentrations which attain the laboratory's method detection limit (MDL).
"J" is used to identify estimated concentrations which attain or exceed the MDL but are less than the laboratory's method reporting limit (MRL).
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Table 4-Field and Analytical Results that Equal or Exceed
15A NCAC 2L Groundwater Quality Standards
Duke Energy Carolinas, LLC/Marshall Steam Station
FGD Residue Landfill, Phase 1, Cell 1 - Permit No. 1809

Sample Date: March 31, 2014

Parameter Well ID Result Units 45A NCAC Historical Concentrations Cause and Significance
2L Standard
MS-8 5.8 SuU 5.2-6.3 pH in MS-8 is consistent with historical readings at well.
MS-9 6.2 SuU 6.2-10.3 pH in MS-9 is consistent with the lowest historical reading at well.
MS-10 4.9 SuU 45-5.3 pH in MS-10 is consistent with historical readings at well.
MS-11 5.0 SuU 5.0-5.6 pH in MS-11 is the lowest reading measured over the period of monitoring.
oH MS-12 4.7 SuU 6.585 45-5.1 pH in MS-12 is consistent with historical readings at well.
MS-13 5.3 SuU 49-54 pH in MS-13 is consistent with historical readings at well.
MS-14 5.7 SuU 55-6.2 pH in MS-14 is consistent with historical readings at well.
MS-15 6.4 SuU 6.4-9.8 pH in MS-15 is the lowest reading measured over the period of monitoring.
MS-16 5.8 SuU 5.8-6.4 pH in MS-16 is consistent with the lowest historical reading at well.
SW-1 6.2 SuU 5.0-6.2 pH is SW-1 is the highest reading at SW-1 over the period of monitoring.
Chromium MS-15 21.2 | ug/L | 10 11.5-22.3 Chromium concentration in MS-15 is consistent with historical readings at well.
MS-8 1,740 ug/L 213-22,000 Iron concentration in MS-8 is consistent with historical readings at well. Turbidity measured at 20.8 NTUs.
Iron MS-14 445 ug/L 300 46.2- 1,052 Iron concentration in MS-14 is consistent with historical readings at well. Turbidity measured at 11.1 NTUs.
MS-16 1,890 ug/L 294 -57,572 Iron concentration in MS-16 is consistent with historical readings well. Turbidity measured at 73.4 NTUs.
SW-1 2,250 ug/L 334-3,816 Iron concentration at SW-1 is consistent with historical readings. Turbidity measured at 40.1 NTUs.
Manganese SW-1 80.7 | ug/L | 50 22.1-447 |Manganese concentration at SW-1 is consistent with historical readings. Turbidity measured at 40.1 NTUs.

Notes:

1. 15A NCAC 2L Standard refers to Class GA Standards as found in 15A NCAC 02L .0202 Groundwater Quality Standards, last amended on April 1, 2013.
2. pg/L indicates micrograms per liter.

3. SU indicates Standard Units.

4. NTU indicates Nephelometric Turbidity Units.

5. Analytical results obtained from Electronic Data Deliverable (EDD) provided by Tim Hunsucker of Duke Energy Carolinas, LLC on April 24, 2014.

6. Historical concentrations based on data in Duke Energy Carolinas, LLC (Duke Energy) analytical results database.
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