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October 10, 2014 

 

Mr. Sean DeNeale Via Email: sean.deneale@duke-energy.com 
Duke Energy Carolinas, LLC 
Mail Code EC13Z 
P.O. Box 1006 
Charlotte, NC 28201-1006 

Subject: Generalized Groundwater Flow Directions Figure 
 Duke Energy Carolinas, LLC  
 Allen Steam Station Ash Basin 
  

Dear Mr. DeNeale: 

HDR is pleased to provide the attached figure presenting generalized groundwater flow directions 
for the shallow water table aquifer adjacent to the ash basin at the Duke Energy Carolinas, LLC 
(Duke Energy) Allen Steam Station (Allen). 

This letter provides the background on the development of this information. 

1.0 Background 
Duke Energy owns and operates Allen, a coal-fired electric generating station, located in Gaston 
County, North Carolina.  Allen uses an ash basin for disposal of ash generated by the coal 
combustion process and other water treatment at the coal-fired plant. 

In 2011, Duke Energy provided Altamont Environmental, Inc. (Altamont) information on the 
groundwater monitoring wells installed at the ash basin and information on the water levels in the 
ash basin.  Altamont utilized this information along with consideration of adjacent bodies of water 
and site topography to develop generalized groundwater direction flow arrows for the areas 
adjacent to the ash basins.  This information was presented in the report titled Generalized 
Groundwater Flow Direction Maps for Ash Basins, Duke Energy Carolinas, LLC, Fossil Stations, 
December 12, 2011 (2011 Altamont report).  The report contained figures with similar generalized 
groundwater flow arrows for all seven of the Duke Energy Carolinas fossil station ash basins.  The 
report was prepared by Altamont staff and was sealed by William M. Miller, PE.  The information 
from that report is used with the permission of Duke Energy. 

As stated in Section 3.0 of the 2011 Altamont report: 

The purpose of the Generalized Ash Basin Groundwater Flow Direction Maps, 
Figures 1 through 7, is to provide Duke with an interpretation of the generalized 
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groundwater flow directions in the areas surrounding the ash basins.  The maps 
were developed utilizing existing data that were readily available and with data 
collected as part of on-going monitoring at the ash basins.  No additional field 
investigation was conducted as part of the development of the maps.  

The maps are not intended to provide absolute groundwater flow direction data at 
a specific location.  Rather, they are an interpretation of the generalized 
groundwater flow direction for the shallow water table based on readily available 
data.   

As described in the following sections (Section 4.0, Section 5.0, and Section 6.0), 
there may be hydrogeologic conditions present at the ash basins that cause 
groundwater flow conditions to differ from the generalized groundwater flow 
directions shown on Figures 1 through 7. 

The generalized groundwater flow directions were determined based on a consideration of the 
information described above, most notably that the sites are located in the Piedmont physiographic 
province (Piedmont). In addition, the generalizations of typical Piedmont hydrogeology found in A 
Master Conceptual Model for Hydrogeological Site Characterization in the Piedmont and Mountain 
Region of North Carolina (LeGrand 2004) apply to these sites. 

As stated in Section 5.0 of the 2011 Altamont report, the possible effects of pumping from adjacent 
water supply wells were not considered in the development of the generalized groundwater flow 
direction arrows. 

The groundwater elevations used in development of the generalized groundwater direction flow 
arrows were from the compliance groundwater monitoring wells (compliance wells) - wells 
monitored in association with the National Pollutant Discharge Elimination System (NPDES) permits 
- and from groundwater monitoring wells voluntarily installed by Duke Energy (voluntary wells).  
With the exception of shallow voluntary wells AB-5, AB-6A, and AB-6R, no groundwater elevation 
data readings were performed on the voluntary wells after March 2011.  The compliance wells were 
installed in November and December 2010.   

Section 7.0 of the 2011 Altamont report discusses the development of the generalized groundwater 
flow direction arrows and the relative level of confidence in the interpretation of the generalized flow 
direction.  The text below was copied from that report:  

Groundwater flow direction arrows are used to depict the interpreted direction of 
generalized groundwater flow.  Three different colors of arrows were used to 
indicate the relative level of confidence in the interpretation of the generalized 
groundwater flow direction.   
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The relative level of confidence in the interpretation of flow direction was 
determined by: 

• The distance from groundwater monitoring wells or surface water 
elevation data 

• The number of groundwater data elevation points utilized 

• Consideration of the surface topography 

Descriptions of the relative confidence levels indicated by groundwater flow 
direction arrow colors are as follows: 

• Black arrows represent high confidence in the groundwater flow 
direction interpretation.  The black arrows were used in areas in 
which there were several known groundwater or surface water 
elevation data points and the surface topography supported the 
interpretation of groundwater flow characteristic of typical 
Piedmont groundwater flow.   

• Gray arrows represent moderate confidence in the groundwater 
flow direction interpretation.  The gray arrows were used in areas 
where at least one groundwater or surface water elevation point 
was known or in areas where there was strong surface 
topographic data to support the groundwater flow direction 
interpretation.   

• White arrows represent estimated groundwater flow direction 
interpretation.  The white arrows were used in areas where there 
was little or no groundwater or surface water elevation data and 
there was not conclusive surface topographic data to support a 
gray arrow. 

2.0 Scope of HDR Review and Results 
Since limited groundwater elevation data readings were performed on the voluntary wells after the 
installation of the compliance wells during November and December 2010 as described in Section 
1.0, HDR reviewed the historic groundwater level data available from the compliance groundwater 
monitoring wells in conjunction with the current approximate ash basin pond elevation data.  

HDR found the generalized groundwater flow direction arrows presented in the 2011 Altamont 
report to generally represent the probable direction of groundwater flow for the shallow water table 
aquifer.  As stated in the 2011 Altamont report, the generalized groundwater flow direction arrows 
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