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In a letter dated April 17, 2008, Mr. Brian Wootton of the DWM responded, in part, that 

based on the historical detections of aluminum and sulfate in the groundwater samples and 

periodic detections of sulfate in excess of the 250 mg/l North Carolina 2L groundwater 

standard, the Solid Waste Section will allow the groundwater sampling schedule to be 

reduced from semi-annual to annual (in September).  At the end of three (3) years of this 

annual sampling, GSC may request a revaluation of the sampling schedule.  In September 

2010, S&ME conducted the third of the three annual September groundwater sampling 

events and submitted the results to DWM.  In a letter dated January 3, 2011, Mr. Wootton 

responded that the DWM, Solid Waste Section reevaluated the groundwater data and 

“requires that groundwater sampling continue on an annual basis (September, for the 

following constituents; Sulfate, Aluminum, Specific Conductivity, Temperature, and pH) 

since detections of Sulfate and Aluminum have fluctuated and not leveled off…”  A copy of 

Mr. Wooton’s letter is attached for reference in Appendix I. 

 

 

GROUNDWATER MEASUREMENT AND SAMPLING ACTIVITIES 

 

On September 30, 2013, S&ME personnel visited the referenced site to collect groundwater 

samples from the four selected monitor wells (MW-1, MW-2, MW-3, and MW-4).  Depth to 

groundwater was measured in each well prior to sampling.  Water level measurements were 

compared to the surveyed measuring points on the wells and converted to relative 

groundwater elevations.  These elevations were used to construct the attached groundwater 

potentiometric map (see Figure 2). These results show that groundwater flow continues to 

flow toward the west, in accordance with previous data.  Water levels, excluding MW-1, were 

consistently higher than recent sampling events, likely reflecting higher precipitation amounts. 

 

Using bailers, the monitor wells were purged of three well volumes of water prior to 

collecting samples for analysis.  While purging the wells, specific conductivity, pH, and 

temperature were measured in the groundwater collected from each well.  These field data are 

summarized in Table 1.  Groundwater samples designated for laboratory analysis were then 

collected by dedicated bailers and placed in laboratory-supplied containers, stored on ice, and 

transported under standard Chain-of-Custody protocol to ENCO Laboratories, located in Cary, 

North Carolina. 

 

 

LABORATORY ANALYTICAL RESULTS 

 

The samples were analyzed for total aluminum and sulfate using EPA Method 6010C and 

EPA Method 300.0, respectively.  Table 2 summarizes the laboratory analytical results for the 

September 2013 groundwater sampling event.  Sulfate concentrations reported for the samples 

collected ranged from 36.0 mg/L in MW-2 to 97.0 mg/L in MW-3.  Total aluminum 

concentrations in the samples ranged from 1.43 mg/L in well MW-1 to 6.22 mg/L in well 

MW-2.  A copy of the laboratory analytical results is included as an attachment in Appendix 

I.  
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DISCUSSION OF RESULTS 

 

Conditions of the Solid Waste Demonstration Project which GSC is performing with the 

DWM do not establish performance criteria, or water quality standards for the Owen Farm 

Borrow Pit project, and it is unclear what (if any) regulatory criteria should be applied to the 

project.  Regulations pertaining to the classifications and water quality standards applicable to 

groundwaters of North Carolina are located in Title 15A of the North Carolina Administrative 

Code, Subchapter 2L (15A NCAC 2L).  The 2L Standard for sulfate is 250 mg/L. There is no 

2L Standard for aluminum promulgated in this Rule (last amended on April 1, 2013).  

However, Section .0200, Paragraph (d) of this Rule provides a method to calculate 

groundwater protection standards for a substance for which a 2L Standard has not been 

established under the rules. The calculated groundwater protection standard for aluminum is 

3.5 mg/L.  It should be noted this is a general calculation (not a site-specific) of the 

groundwater protection standard for aluminum, and 15A NCAC 02L .0202, Paragraph (d), 

section (3) allows alternative methodology for the derivation of the groundwater protection 

standards “Where naturally occurring substances exceed the established standard, the 

standard shall be the naturally occurring concentration as determined by the Director [of the 

Division of Environmental Management].”  Because aluminum is a naturally occurring 

substance in groundwater, it may be possible to establish an alternative, site-specific 

groundwater protection standard for to aluminum concentrations in groundwater. 

 

Table 3 summarizes the historical analytical data from previous and current sampling events 

for comparison.  In comparing the September 2013 sampling event data with the results of the 

previous sampling event of September 2012, the following trends can be seen: 

 

 Aluminum concentrations in groundwater increased in two monitor wells (MW-2 and  

MW-3), but decreased in the other monitor wells (MW-1 and MW-4) 

 Sulfate concentrations in groundwater decreased in three of the monitor wells (MW-1, 

MW-2, and MW-3). Sulfate concentrations only increased in one monitoring well 

(MW-4).  

 

Figures 3 and 4 are also presented for evaluation of historical trends in the laboratory 

analytical results for aluminum and sulfate concentrations, respectively.  As shown on Figure 

3, aluminum concentrations appear variable in all four wells from October 1994 through 

March 1998.  After that date, aluminum levels remained consistently low, with most results 

being at or below 5 mg/L through March 2001.  The aluminum results have shown some 

fluctuation in recent years but with peaks at or below 20 mg/L.  During this most recent 

sampling event, aluminum concentrations in groundwater samples, MW-1 and MW-4, have 

concentrations less that 5mg/L, with MW-1 having less than 2 mg/L. MW-2 and MW-3 have 

a concentration of more than 5 mg/L. 

 

As shown on Figure 4, the sulfate results have been somewhat more variable, with levels 

being initially above 75 mg/L or less for several years.  After mid-1999, sulfate levels in 

samples from wells MW-1 and MW-2 remain approximately below 75 mg/L while the levels 














































