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Attachment (Estimate of CCR Quantity) 

Memo 

Date: October 7, 2015 
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CC:  
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Re: Estimate of Coal Combustion Residuals Quantity 
Robinson Steam Station, Darlington County, South Carolina 
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1.0 OBJECTIVE 
 
The objective of this calculation is to estimate the quantity of coal combustion residuals (CCR) located on 
Robinson Steam Station property. The areas containing CCR are shown on the attached Figure 1. 
 

2.0 ASSUMPTIONS 
 
The following assumptions and limitations are noted.  
 

 Based on data gathered from several coal burning plants, the following typical CCR properties 
are assumed: 

 
Material Dry Unit Weight 

(tons/cy) 
Moisture Content 

(%) 
Moist Unit Weight 

(%) 
CCR in Ponds 0.8 50% 1.2 

CCR in Ash Fills 1.0 20% 1.2 
 

 

3.0 APPROACH 
 
Quantity of Material Within the Ash Basin 
(see attached Figures 2.1 through 2.5) 
 
The quantity of material within the Ash Basin was estimated using AutoCAD Civil 3D. The approximate 
pre-fill topography was obtained from USGS 7.5 minute quadrangle entitled, “Lake Robinson, South 
Carolina,” dated 1968. The pre-fill grades were compared to recent LIDAR topography of the site obtained 
from South Carolina Department of Natural Resources via USGS National Elevation Dataset, dated 2009. 
The Civil 3D estimated quantity is provided below in Table 1. 
 
Revision 1: The 1968 USGS pre-fill topography was modified by incorporating data from 2014 borings 
through the ash basin (Borings AP-5, AP-6, AP-7, AP-9 and AP-10).  
 
Revision 2: The 1968 USGS pre-fill topography was modified by incorporating additional data from 2014 
borings through the ash basin (Borings MW-108S and MW-108D). Boring location figure and boring logs 
are attached. 
 
Quantity of Material Within the Lay of Land 
 
The estimated quantity of material in the lay of land ash area was obtained from an August 21, 2014 report 
prepared by AMEC for Duke Energy entitled, “Ash Pond Related Issues, Response to Duke Issue ROB-2,” 
where Issue ROB-2 included a field investigation to evaluate the extents of the lay of land ash disposal area. 
The estimated quantity is provided below in Table 1. 
 
Data Limitations 
The following data limitations, which are potential sources of inaccuracies in the calculated volumes, have 
been identified: bottom of ash basin topography was estimated from historical USGS topography modified 
to be consistent with data from seven borings advanced through the ash basin in 2014. Boring AP-7 provides 
the only data point for the southeastern area of the ash basin which appears to have been excavated after 
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the date of the USGS mapping. The estimated vertical accuracy of the unmodified historic topography for 
the ash pond is ±5 feet (half of the 10 foot contour interval), which over the ash pond area of 65 acres equals 
a potential variance of ±524,000 cubic yards. The base topography modified using boring data is assumed 
to have a smaller potential variance. Actual CCR volume may be affected by other factors as well, including 
any earthwork that was performed between the date of historical topography and filling of ash ponds. 

4.0 CONCLUSIONS 
 
Based on the assumptions described in this calculation, the quantity of ash on the Robinson Steam Station 
property was estimated to be approximately 2,800,000 cubic yards (2.3 million dry tons).  The estimated 
moist weight of ash is also reported in Table 1 because it is a more realistic representation of the mass of 
material to be handled during removal and construction activities.  Moist weight is calculated based on 
the assumed dry unit weights and moisture contents noted herein. 
 
 

Table 1: Estimated Volume and Weight of CCR in Ash Basins and Fills 

Description
Unadjusted 

Volume
(cy)

Estimated Dry 
Unit Weight 

(ton/cy)

Estimated Dry 
Weight
(tons)

Estimated 
Moisture 
Content

(%)

Estimated Moist 
Unit Weight 

(ton/cy)

Estimated 
Moist Weight* 

(tons)
Ash Pond 2,547,000 0.8 2,037,600 50% 1.2 3,056,400

Lay of Land 276,000 1.0 276,000 20% 1.2 331,200
TOTAL 2,823,000 2,314,000 3,388,000

*Moist unit weight is used for construction cost estimating purposes.
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1. AT THE DESIGNATED LIMIT OF ASH BASIN, THE ORIGINAL GROUND SURFACE ELEVATION MAY NOT EQUAL THE "EXISTING" GROUND SURFACE ELEVATION DUE TO REGRADING

AND/OR LIMITATIONS OF DATA QUALITY.

REFERENCES:
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CONVERTED FROM NGVD29 TO NAVD88.  HISTORICAL TOPOGRAPHY WAS MODIFIED BASED ON DATA FROM 2014 BORINGS THROUGH ASH POND.

2. LIDAR TOPOGRAPHY OBTAINED FROM SOUTH CAROLINA DEPARTMENT OF NATURAL RESOURCES (DNR) VIA USGS NATIONAL ELEVATION DATASET (NED), DATED 2009. VERTICAL

DATUM NAVD88.
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SEE NOTE 1
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