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Section 1 

Introduction 
 

The Marshall Steam Station Dry Ash Landfill, Permit No. 1804, is located at the Marshall Steam 
Station (Marshall) in Catawba County, North Carolina and is owned and operated by Duke 
Energy Carolinas, LLC (Duke Energy).  
  
In a letter dated November 9, 2011,1 to Mr. Ed Sullivan, P.E., of Duke Energy, the North 
Carolina Department of Environment and Natural Resources (NCDENR) Division of Waste 
Management (DWM) stated that exceedances of groundwater standards established in Title 15A 
North Carolina Administrative Code (NCAC) Subchapter 2L .0202 Groundwater Quality 
Standards (2L Standards) were reported in samples collected from groundwater monitoring wells 
MW-2, MW-3, and MW-5 during the February 8, 2011, monitoring event.  This letter is included 
as Appendix A.   
 
The NCDENR letter stated that manganese was reported at a concentration greater than the 
2L Standard in the groundwater sample collected from MW-3 during this event.  Monitoring 
well MW-3 appears to be located at the compliance boundary.  NCDENR also stated that 
industrial landfills are required to comply with the 2L Standards at the compliance boundary in 
accordance with 15A NCAC 13B .0503 (2)(d)(iv).  
 
The NCDENR letter stated boron and selenium were reported at concentrations greater than their 
respective 2L Standards in groundwater monitoring well MW-2 and manganese was reported at 
concentrations greater than the 2L Standard in groundwater monitoring well MW-5.  The 
NCDENR letter stated that monitoring wells MW-2 and MW-5 appear to be located at the 
review boundary.   
 
NCDENR stated that based on these exceedances, Duke Energy must submit a groundwater 
assessment work plan to the DWM Solid Waste Section.  The assessment work plan, dated 
February 9, 2012, was prepared by Altamont Environmental Inc. (Altamont) on behalf of Duke 
Energy and was approved by the DWM on March 23, 2012. 
 
HDR Engineering, Inc. of the Carolinas (HDR) has prepared this assessment on behalf of Duke 
Energy.  This document presents the results of the assessment of groundwater exceedances at 
groundwater monitoring wells MW-3 and MW-5.  Monitoring well MW-2 was found to be 
located inside of the review boundary and therefore the exceedances do not require assessment.

                                                 
1 North Carolina Department of Environment and Natural Resources. Division of Waste Management.  November 9, 

2011, Monitoring Well MW-3 Assessment.  Duke Energy – Marshall Steam Dry Ash Landfill.  DOC ID 15489. 
 



 

2 

Section 2 

Background 
 
2.1 Site and Landfill Description 

The Marshall Dry Ash Landfill is located at Marshall Steam Station.  Marshall Steam Station is a 
four-unit, coal-fired generating facility, located on Lake Norman in Catawba County, North 
Carolina.  It is Duke Energy’s second largest coal-burning power plant in the Carolinas and 
consistently ranks among the most efficient coal facilities in the United States.   
 
The Marshall Dry Ash Landfill consists of two separate disposal areas permitted in 
December 1983 under NCDENR Solid Waste Permit No. 1804.  Placement of flyash began in 
September 1984 in the area designated as Phase I.  Phase I consists of approximately 14.5 acres 
and approximately 280,000 tons of flyash was placed between September 1984 and March 1986.  
Placement of ash in this area was completed around March 1986.  Placement of ash in Phase II, 
approximately 46 acres, began around March 1986 and was completed in 1999.   
 
The Marshall Dry Ash Landfill and nearby surrounding area are shown on Figure 1.  The landfill 
is located north of the power plant and south of Island Point Road.  The Marshall ash basin is 
located adjacent the western boundary of the landfill.  The ash basin is operated as a water 
treatment facility and permitted by the National Pollutant Discharge Elimination System 
(NPDES) program (NPDES Permit #NC0004987).  The 46-acre landfill and the 14.5-acre 
landfill are located on the east side of the Marshall ash basin.  
 
2.2 Site Geology and Hydrogeology 

Marshall is located in the Piedmont Physiographic Province of North Carolina within the Kings 
Mountain Belt.  The rocks in the area were formed during the Precambrian era and 
metamorphosed during the Paleozoic era and consist of schist, gneiss, diorite, and granite.  The 
soils that overlie the bedrock in the area have generally formed from the in-place weathering of 
the parent bedrock.  The fractured bedrock is overlain by a mantle of unconsolidated material 
known as regolith.  The regolith, where present, includes the soil zone, a zone of weathered, 
decomposed bedrock known as saprolite, and alluvium.  Saprolite, the product of chemical and 
mechanical weathering of the underlying bedrock, is typically composed of clay and coarser 
granular material up to boulder size, and may reflect the texture of the rock from which it was 
formed (LeGrand 2004).  
 
Groundwater generally occurs within the residuum and saprolite under unconfined conditions.  
Often, the heterogeneous nature of the soil results in variable porosities and permeabilities both 
laterally and vertically.  However, low permeability units that would result in confining 
conditions between the overlying soils and bedrock are generally absent.  In the underlying 
bedrock, groundwater occurs predominately in fractures and joints and flow may occur under 
either unconfined or confined conditions. 
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2.3 Description of Monitoring System 

The groundwater monitoring system at the Marshall Dry Ash Landfill consists of five 
groundwater monitoring wells and one observation well listed below: 
 

Monitoring Wells:   MW-1 
MW-2 

  MW-3 
MW-4 
MW-5 
 

   Observation Well: OB-1 
 
The locations of the monitoring and the observation wells are shown on Figure 2.  Monitoring 
wells MW-2, MW-3, and MW-5 are located adjacent to the 46-acre landfill.  Monitoring well 
MW-1 and observation well OB-1 are located adjacent to the 14.5-acre landfill.  Observation 
well OB-1 is only used to measure groundwater levels.   
 
Monitoring well MW-4 is located upgradient from the 46-acre landfill and is described in the 
Post-Closure Ground-Water Monitoring Program Sampling and Analysis Plan2 (SAP) as 
representing upgradient groundwater quality.  All of the groundwater monitoring wells are 
screened to monitor the shallow aquifer. 
 
A portion of the ash basin (groundwater) compliance boundary is also shown on Figure 2.  
Landfill groundwater monitoring wells MW-1, MW-2, MW-3, and MW-5 are located inside of 
the ash basin compliance boundary.  Landfill groundwater monitoring well MW-4 is located near 
the ash basin compliance boundary. 

 
2.4 Site Groundwater Flow 

Generalized groundwater surface contours for the site are shown on Figure 4.  These contours 
were developed using the groundwater elevations measured in the wells during the August 27, 
2012, groundwater sampling event, and by using the approximate surface water elevations for 
the Marshall ash basin and the adjacent Lake Norman.   
 
The ground surface in the area of the larger landfill slopes from the elevation along Island Point 
Road (located north of MW-4), approximate elevation 880 feet to 890 feet, downward toward the 
Marshall ash basin, which has a surface water elevation of approximately 790 feet.  Lake 
Norman is located to the east of the Marshall ash basin.  The normal pond elevation of Lake 
Norman is 760 feet. 

Groundwater flow at the site is from areas of higher topography toward the ash basin and on 
toward Lake Norman.  Monitoring well MW-4 is located north of the larger landfill and is at the 

                                                 
2 Marshall Steam Station Industrial Landfill-Phase II Permit #18-04 Post-Closure Ground-Water Monitoring Program Sampling 

and Analysis Plan, Dated September 20, 1999. 
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highest topographic elevation in the monitoring well network.  Groundwater flow is generally 
from MW-4 toward the larger landfill and to the ash basin.  It is expected that flow would be 
from the topographically higher region north of MW-3 and MW-5 toward the 46-acre landfill, or 
in the case of MW-5, toward the inactive portion of ash basin located to the east of the landfill 
and discharging at the ash basin.   
 
Monitoring well MW-2 is located south of the 46-acre landfill.  It is expected that flow would be 
from the topographical higher region north of MW-2, to the south toward the ash basin.   

 
The water elevation at well MW-3 is approximately the same as the pond elevation of the two 
adjacent ponded areas.  These ponded areas are part of the ash basin drainage area that was cut 
off from the remainder of the ash basin by construction of the 46-acre landfill.   
 
Monitoring well MW-5 is located on the east side of the larger landfill adjacent to an inactive 
portion of the ash basin.  This inactive portion of the ash basin no longer contains appreciable 
free water and is filled with ash that was sluiced from the ash basin. 
 
The groundwater flow in the region near the 14.5-acre landfill appears to be from the ash basin 
(approximate elevation 790 feet) beneath the 14.5-acre landfill and toward the arm of Lake 
Norman (approximate elevation 760 feet) located east of wells OB-1 and MW-1.   
 
2.5 Groundwater Quality Monitoring 

Groundwater monitoring wells MW-1, MW-2, MW-3, and MW-4, and observation well OB-1 
were installed in June 1989.  The initial semi-annual groundwater sampling was performed at the 
monitoring wells beginning in August 1989.  Monitoring well MW-5 was added to the 
monitoring well network in May 2000, and initial semi-annual groundwater sampling 
commenced in August 2000.   
 
In accordance with the SAP for the Marshall Dry Ash Landfill, groundwater monitoring is 
performed semi-annually in February and August.  Sampling results are submitted to NCDENR 
within 90 days of sampling. 
 
2.6 Monitoring Well Location Update 

As part of this assessment, available data was reviewed to determine if the monitoring well 
locations were correctly displayed on the figures.  No survey mapping information was found for 
well MW-1 and observation well OB-1.  Survey mapping information, provided by Duke 
Energy, was available for wells MW-2, MW-3, MW-4, and MW-5.  The state plane coordinates 
(coordinates) for these wells from the mapping data were reviewed against the coordinate 
location in the electronic drawing files that were used to develop the figures. 
 
There were differences in the coordinates for wells MW-2, MW-3, MW-4, and MW-5 in the 
electronic drawing files compared to coordinate locations for the survey mapping information.  
The differences in the distances between the electronic drawing file coordinates and the survey 
map coordinates varied but in general the range for the difference was approximately 20 feet to 
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50 feet.  The original surveys for these wells were likely based on an earlier datum (North 
American Datum 1927) and the newer survey mapping information used in the HDR review was 
based on a more recent datum (North American Datum 1983).  The depicted location of 
monitoring wells MW-2, MW-3, and MW-4 on Figure 2 and Figure 4 are based on the updated 
survey information. 
 
2.7 Location of Monitoring Well MW-2 

The proposed assessment work plan at the Marshall Dry Ash Landfill included the accurate 
determination of monitoring well MW-2 top of well casing (TOC), elevation of the well screen, 
and the ash basin pond elevation.  Monitoring well MW-2 was installed on June 28, 1989, as part 
of the groundwater monitoring system for the permitted landfill.  MW-2 is located to the south of 
the 46-acre landfill, between the landfill and the ash basin (see Figure 2). 
 
HDR contracted WSP-Sells of Mooresville, North Carolina, to provide professional land 
surveying services onsite, including the location of monitoring well MW-2, measurement of 
MW-2 TOC, and the ash basin pond elevation.  The field services were completed in July 2012 
and the results are depicted on the WSP-Sells Water Quality Locations, Marshall Steam Station 
drawing dated August 6, 2012 (see Appendix C). 
 
Based on the August 6, 2012, survey, monitoring well MW-2 is located approximately 100 feet 
within the landfill review boundary and approximately 25 feet to 30 feet outside of the edge of 
waste.  The location of monitoring well MW-2 is approximately 43 feet northeast of the 
previously reported location of this well.  Figure 3 shows the location of the previously reported 
location of this well and the location based on the August 6, 2012, survey. 
 
During a December 7, 2012, telephone conversation between Ms. Elizabeth Werner, 
Hydrogeologist (NCDENR), and Mr. Bill Miller, P.E. (HDR), the revised location of monitoring 
well MW-2 was discussed.  Ms. Werner stated that due to the actual location of MW-2 being 
located further within the review boundary than previously thought, the previously reported 
groundwater exceedances in this well did not require assessment.  Therefore, an assessment of 
the groundwater exceedances in monitoring well MW-2 is not included in this groundwater 
assessment report. 
 
2.8 Groundwater Quality Exceedances 

As noted in the NCDENR letter dated November 9, 2011, exceedances of the 2L Standards were 
reported for groundwater monitoring wells during the February 8, 2011, monitoring event.  After 
review of the NCDENR letter, representatives from NCDENR, Duke Energy, and Altamont 
participated in a telephone conversation concerning these exceedances.  Participants included 
Ms. Elizabeth Werner, Hydrogeologist (NCDENR), Mr. Ed Sullivan, P.E. (Duke Energy), and 
Mr. Bill Miller, P.E. (Altamont).  During the conversation, Duke Energy proposed that 
exceedances reported from groundwater sampling events more recently than noted in the 
NCDENR letter of November 9, 2011, would also be addressed in the proposed groundwater 
assessment.  NCDENR agreed with this proposal. 
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Table 1 presents the analytical results for manganese at MW-3 for the sampling events between 
February 8, 2011, and the most recent event, August 27, 2012. 

 
Table 1 – MW-3 Analytical Results for Manganese 

Parameter 

February 8, 
2011 

Analytical 
Result 

August 8, 
2011 

Analytical 
Result 

February 9, 
2012 

Analytical 
Result  

August 27, 
2012 

Analytical 
Result 

Units 
15A NCAC 

2L Standard 

Manganese 55.80 58.18 56.20 57.10 µg/L 50 

Bold values indicate analytical results at concentrations greater than the 2L Standard. 
Values for concentrations are from the Duke Energy MANAGES database. 

 
Table 2 presents the analytical results for manganese at MW-5 for the sampling events between 
February 8, 2011, and the most recent event, August 27, 2012.  Note that for the sampling events 
performed after February 8, 2011, the analytical results at MW-5 for manganese have been less 
than the 2L Standard.  However, since previous sample results were greater than the 2L 
Standards, an assessment is provided. 
 

Table 2 – MW-5 Analytical Results for Manganese 

Parameter  Well ID 

February 8, 
2011 

Analytical 
Result 

August 8, 
2011 

Analytical 
Result

February 9, 
2012 

Analytical 
Result

August 27, 
2012 

Analytical 
Result 

Units 
15A NCAC

2L Standard 

Manganese MW-5  51.90 13.19 27.40 9.59 µg/L  50 

Bold values indicate analytical results at concentrations greater than the 2L Standard. 
Values for concentrations are from the Duke Energy MANAGES database.  
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Section 3 

Assessment of Groundwater Exceedances 
 
The assessment of the groundwater exceedances at the Marshall Dry Ash Landfill was performed 
as stated in the proposed assessment work plan.  The assessment was performed for exceedances 
of the 2L Standards for the well approximately located at the compliance boundary, MW-3; and 
the well with exceedances near or within the review boundary, MW-5. 
 
3.1 Assessment of Groundwater Exceedances at Monitoring Well MW-3  

The NCDENR assessment requirement was based on review of the results in the semi-annual 
report for the February 8, 2011, sampling event.  Exceedances observed at monitoring well MW-
3 which occurred after that sampling event are also included in this assessment.  Table 1 presents 
the groundwater exceedances for manganese in monitoring well MW-3.   
 

3.1.1 Review of Site Groundwater Flow and Groundwater Quality Report 

Figure 2 presents the sampling locations for the Marshall Dry Ash Landfill.  Monitoring well 
MW-3 was installed on June 29, 1989, as part of the groundwater system for the landfill and is 
located approximately at the compliance boundary.  This well is located to the northeast of the 
landfill, approximately 70 feet from the edge of waste, and 70 feet south of the Duke Energy 
property line in this location.  The location of the well in relation to the property line and the 
edge of waste is depicted on Figure 2 of the June 18, 1999, Duke Power Industrial Landfill 
Compliance Demonstration letter report submitted to NCDENR (Appendix A).  The well screen 
in monitoring well MW-3 is located in the saprolite layer to monitor the shallow groundwater.  
The well construction records are presented in Appendix B.    
 
The 1999 Duke Energy report (Appendix A) describes the investigation performed by Duke 
Energy to better characterize groundwater flow direction in the vicinity of monitoring well  
MW-3 using information from the monitoring wells installed in 1989 and from two temporary 
wells.  Figure 2 in the June 18, 1999, report shows the location of temporary wells MSSGP1 and 
MSSGP2 relative to monitoring well MW-3.  The groundwater elevations measured in the wells 
indicate that the groundwater flow in the vicinity of MW-3 is generally from the north to the 
south.  Groundwater elevation measurements are greatest at MSSGP2 (806.52 feet)3 followed by 
MW-3 (805.42) and then MSSGP1 (805.36). 
 
Figure 4 shows the groundwater contours from the August 27, 2012, sampling event 
superimposed on the landfill footprint.  These groundwater contours show flow from north of 
MW-3, through the larger landfill, and towards the ash basin.  These groundwater contours are 
generally consistent with recent depictions of groundwater contours at the site.    
 
Based on data in the 1999 Duke Energy groundwater flow investigation in the vicinity of 
monitoring well MW-3, the current groundwater contours and the flow direction inferred from 

                                                 
3 Elevations in this report are based on the North American Vertical Datum of 1988 (NAVD88) datum. 
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those contours, MW-3 is not located where groundwater flowing from the landfill would flow to 
the well location.   
 
3.1.2 Evaluate if the Sources of Exceedances are Naturally Occurring or are from 

Sediment or Other Particulate Matter  

The first groundwater sampling event at monitoring well MW-3 was conducted in August 1989.  
The analytical results for manganese at MW-3 have ranged from a maximum value of 
176 micrograms/liter (µg/L) in February 1995 to a minimum of 55.8 µg/L in February 2011 
(Figure 5).  The August 27, 2012, analytical result for manganese was 57.1 µg/L, which is 
greater than the 2L Standard of 50 µg/L. 
 
Turbidity values were first measured in the groundwater samples collected from monitoring well 
MW-3 in August 2001.  The values have ranged from 0.73 Nephelometric Turbidity Units 
(NTUs) in the most recent August 27, 2012, sampling event to a high of 17 NTUs in February 
2006.  The Environmental Protection Agency (EPA) recommends that when possible, especially 
when sampling for contaminants that may be biased by the presence of turbidity, the turbidity 
values in the stabilized well should be less than 10 NTUs (EPA 2000). 
 
Figure 6 shows the historic analytical results for manganese at MW-3 plotted with the measured 
turbidity values on the secondary axis.  A correlation does not appear to exist between the 
manganese and turbidity results.  With the exception of the February 2006 sampling event, the 
turbidity measurements in the groundwater samples collected from monitoring well MW-3 have 
been less than 10 NTUs.   
 
Monitoring well MW-4 is located north of the larger landfill and is at the highest topographic 
elevation in the monitoring well network and is described in the SAP as representing upgradient 
groundwater quality.  Groundwater flow is generally from MW-4 toward the larger landfill and 
to the ash basin (Figure 4).  Manganese concentrations in the groundwater samples collected 
from MW-4 have ranged from a maximum value of 158 µg/L in February 2004 to a minimum of 
less than the laboratory reporting limit of 5 µg/L. 
 
Figure 7 shows the historical manganese concentrations measured in the groundwater samples 
collected from monitoring wells MW-3 and MW-4.  The manganese concentrations in both of 
these wells had an initial concentration of 150 µg/L detected during the August 1989 sampling 
event.  An overall decrease in the manganese concentrations detected in the groundwater samples 
has been observed in both wells.  The manganese concentration in monitoring well MW-4 
appears to have stabilized around 30 µg/L and is less than the laboratory reporting limit of 
5 µg/L, while the concentration in monitoring well MW-3 appears to have stabilized between 
55 µg/L and 75 µg/L.  
 
Although the magnitudes of the manganese concentrations in MW-3 and MW-4 are different, the 
general trend of decreasing concentrations is similar.  Concentrations have decreased from initial 
high concentrations occurring from 1988 to 1995 and, with the exception of two high readings in 
MW-4 (February and August 2004), the concentrations have generally stabilized.  If the landfill 
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was the source of the manganese exceedances in MW-3, it is likely that the concentrations would 
have increased as a result of the landfill ash placement. 
 
3.1.3 Conclusion – Assessment of Groundwater Exceedances at MW-3 

Based on the direction of site groundwater flow inferred from the generalized groundwater 
contours and from the information provided in the 1999 Duke Energy report, the groundwater 
flow in the region around monitoring well MW-3 appears to be from upgradient areas towards 
the landfill, not from the landfill towards MW-3.   
 
Based on review of the manganese concentrations in MW-3 compared to the concentrations in 
MW-4 (Figure 7), it appears that the exceedances of the 2L Standards for manganese are caused 
by naturally occurring conditions and are not related to impacts from the landfill. 
 
3.2 Assessment of Groundwater Exceedances at Monitoring Well MW-5 

The analytical results at monitoring well MW-5 for manganese from the sampling performed in 
August 2011, February 2012, and August 2012 were less than the 2L Standards.  However, since 
previous manganese sample results were in excess of the 2L Standards, the following assessment 
is provided. 
 
Monitoring well MW-5 is located approximately 100 feet east of the landfill waste boundary and 
approximately 25 feet west of and within the landfill review boundary.    
 
3.2.1 Review of Site Groundwater Flow 

Monitoring well MW-5 was installed on May 22, 2000, as part of the groundwater monitoring 
system for the landfill.  Based on a review of the well installation records provided by Duke 
Energy (see Appendix B), the well screen was installed at a depth of approximately 18 to 28 feet 
below ground surface (bgs) and the bottom of the well screen is located 30.71 feet below TOC.  
The well screen in monitoring well MW-5 is located in the saprolite layer to monitor the shallow 
groundwater.    
 
WSP-Sells surveyed the monitoring well MW-5 TOC and surface water drainage located to the 
west of MW-5, between the well and the 46-acre landfill (see Appendix C) in July 2012.  Based 
on the surveyed TOC elevation (822.99 feet) and the measured depth to the bottom of the well 
screen (30.71 feet), the well screen in monitoring well MW-5 is located between the elevations 
of 792.28 feet and 802.28 feet.4  
 
During the August 27, 2012, groundwater sampling event, the depth to groundwater in 
monitoring well MW-5 was gauged at 26.47 feet below the TOC, which is equivalent to an 
elevation of 796.52 feet.  The WSP-Sells elevation of the surface water drainage feature located 

                                                 
4 Differences in vertical elevations of TOC between existing information and the recent survey information were 
observed.  However, these differences were minor and the existing TOC elevations are used in this report.   
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between MW-5 and the 46-acre landfill ranged from 801.29 feet to 798.24 feet, with an elevation 
of 799.14 feet at a location approximately perpendicular to monitoring well MW-5. 
 
Based on the groundwater elevation measured in monitoring well MW-5 (796.52 feet) and the 
water level measured in the drainage feature (799.14 feet) perpendicular to the well, the surface 
water drainage feature located between the larger landfill and monitoring well MW-5 appears to 
be ephemeral (stream channel above the water table).   
 
The groundwater flow across the site (Figure 4) during the August 2012 monitoring event in the 
vicinity of monitoring well MW-5 has been determined to be to the south and southeast.  
Groundwater contour elevations depicted on Figure 4 are based on existing TOC information.  
The groundwater contours on Figure 4 are generally consistent with historical depictions of 
groundwater contours in the vicinity of the landfill.  Based on the observed water level in the 
well and the location of the well relative to the larger landfill, the groundwater in  
MW-5 has the potential to be influenced by the 46-acre landfill.       
 
3.2.2 Evaluate if the Sources of Exceedances are Naturally Occurring or are from 

Sediment or Other Particulate Matter  

Turbidity values were first measured in the groundwater samples collected from monitoring well 
MW-5 in August 2001.  The values have ranged from a minimum of 0.65 NTUs in August 2002 
to a maximum of 17 NTUs in February 2006.   
 
Figure 9 shows the historical analytical results for manganese at MW-5 plotted with the 
measured turbidity values on the secondary axis.  A correlation does not appear to exist between 
the manganese concentrations in MW-5 and turbidity measurements.   
 
Monitoring well MW-4 is located north of the 46-acre landfill and is described in the SAP as 
representing upgradient groundwater quality.  Manganese concentrations in the groundwater 
samples collected from MW-4 have ranged from a maximum value of 158 µg/L in 
February 2004 to a minimum concentration of less than the laboratory reporting limit of 5 µg/L . 
 
Figure 9 shows the historical manganese concentrations detected in the groundwater samples 
collected from monitoring wells MW-4 and MW-5.  Note that monitoring well MW-5 was not 
installed until May 2000 and groundwater analytical data does not exist until August 2000 for 
this monitoring well.  The manganese concentrations measured in these wells have been 
generally within the same range of concentrations with notable exceptions for MW-4 in 1989 and 
2004 and for MW-5 from 2008 to 2009. 
 
HDR is not aware of any condition that would have caused the increase in manganese 
concentrations in MW-4 measured during the August 2003, February 2004, and August 2004 
sampling events.  HDR reviewed the turbidity data for MW-4 and did not see a correlation 
between the increase and decrease in manganese concentrations and the turbidity measurements. 
 
Duke Energy provided information to HDR that in 2007-2008, a surface water drainage pipe 
conveying stormwater collected from the landfill cover experienced a failure in a connecting 
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band.  This failure resulted in the erosion of a portion of the soil cover for the landfill.  The area 
was repaired and the soil cover was re-established.  It is possible that the elevated manganese 
concentrations during that period were associated with impacts from erosion due to the pipe 
failure.  Duke Energy stated that the pipe failure and erosion occurred on the east side of the 
landfill.  The surface water drainage on the east side of the landfill would drain into the surface 
water drainage feature located approximately between MW-3 and MW-5.   
 
3.2.3 Conclusion – Assessment of Groundwater Exceedances at MW-5 

Based on the direction of site groundwater flow and the monitoring well location, MW-5 has the 
potential to be influenced by the 46-acre landfill.  However, the concentrations of manganese in 
the groundwater samples collected from MW-5 are generally within the same range as 
background samples collected from monitoring well MW-4, and are likely the result of naturally-
occurring manganese and are not caused by impacts from the landfill.   
 
As described earlier in this section, the analytical results at monitoring well MW-5 for 
manganese from the sampling performed in August 2011, February 2012, and August 2012 were 
less than the 2L Standards.   
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APPENDIX A 

Letter from North Carolina Department of Environment and Natural Resources, 

November 9, 2011, To Ed Sullivan, P.E., Duke Energy DOC ID 15489 

 

Letter from Duke Energy, June 18, 1999, to James C. Coffey, Environmental Engineering 

Supervisor, Permitting Branch, North Carolina Department of Environment and Natural 

Resources 

 

 



 

 
North Carolina Department of Environment and Natural Resources 

 Division of Waste Management 
Beverly Eaves Perdue Dexter R. Matthews Dee Freeman 
Governor Director Secretary 
 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone: 919-707-8200 \ Internet: http://portal.ncdenr.org/web/wm/sw 
 
An Equal Opportunity \ Affirmative Action Employer  

November 9, 2011 
 
Mr. Ed Sullivan, P.E. 
Mail Code EC13K 
PO Box 1006 
Charlotte, NC. 28201 
 
RE: Monitoring Well MW-3 Assessment 

Duke Energy – Marshall Steam Dry Ash Landfill 
Permit #18-04 
Catawba County 
DOC ID 15489  

 
Dear Mr. Sullivan: 
 
A review of groundwater analytical data from the FGD Landfill indicates exceedances of groundwater standards 
established in 15A NCAC 2L .0202 (2L Standards) during the February 8, 2011 monitoring event.  Manganese has been 
reported at concentrations greater than the 2L Standards in groundwater samples collected from MW-3.  Monitor well 
MW-3 appears to be located at the compliance boundary.  Industrial landfills are required to comply with the 2L standards 
at the compliance boundary in accordance with 15A NCAC 13B .503 (2)(d)(iv).   
 
Duke Energy shall acquire the services of a North Carolina licensed professional geologist and submit a groundwater 
assessment work plan to the Solid Waste Section (Section) outlining how the reported metals contamination in MW-3 will 
be delineated.  The Section will review the submitted work plan, approve, or request additional information or 
amendments before implementation.  Please submit this work plan within 90 days of receiving this letter.  The work plan 
may include, but not limited to an alternate source demonstration for the metals contamination.  In addition, monitoring 
wells MW-2 and MW-5 have boron, manganese and selenium concentrations above their respective 2L Standards and 
appear to be located at the review boundary, which triggers the need for assessment.    
   
  The Section solicits your cooperation and would like to remind you that it is your responsibility to comply with the 
requirements of the rules and statues since the rules are self-implementing.  Please contact me at (919) 707-8253 or via 
email Elizabeth.werner@ncdenr.gov if you have any questions or concerns regarding this letter.  Thank you in advance 
for your anticipated cooperation in this matter. 
 
Sincerely, 

 
Elizabeth S Werner 
Hydrogeologist 
 
cc: William M. Miller, PE, Altamont Environmental Inc. 

Mark Poindexter, SWS  Ellen Lorscheider, SWS 
 Jason Watkins, SWS  Deb Aja, SWS 

Central File
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APPENDIX B 

Monitoring Well Installation Records 

 

 























 

 

APPENDIX C 

Water Quality Locations, Marshall Steam Station drawing.   

WSP-Sells.  August 6, 2012 

 

 



LOCATION NORTHING EASTING ELEVATION (NGVD-29)

SW-1 679608.80 1412345.23 817.25
ASH POND DISCHARGE 

TOWER MARK 681308.92 1417284.22 790.00

MW-2 TOP PVC 683902.36 1415126.46 797.15

MW-2 GROUND 683902.20 1415126.61 795.54
ASH ELEVATION NEAR 

MW-2 683739.96 1415066.13 789.73

MW-5 CONCRETE 684783.47 1415744.52 820.76

MW-5 TOP PVC 684783.41 1415745.01 822.99

CENTERLINE CREEK 684661.25 1415697.83 798.24

CENTERLINE CREEK 684777.80 1415660.85 799.14

CENTERLINE CREEK 684891.20 1415648.78 801.29
ASH POND WATER ELEV. 

NEAR DAM 682097.37 1417608.61 788.77
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