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1.0  Introduction 

 
The Avery County Landfill, currently operating under Solid Waste Permit # 06-03 (C&D) 
and 15A NCAC 13B.0544, is required to submit semi-annual ground water monitoring 
reports for C&D landfill.  This report presents the results of the second semi-annual 
monitoring event for 2008. This event was performed to comply with the semi-annual 
monitoring schedule required by NC Solid Waste Regulations.  
 
The ground water monitoring network for the C&D landfill includes four (4) ground water 
monitoring wells.  This report includes summaries of the field procedures and laboratory 
analyses for the C&D site.  Also included are summary tables of the results and laboratory 
analytical reports. 
 

2.0 Sampling Procedures 
 

The sampling event, performed by trained personnel from Richardson Smith Gardner & 
Associates (RSG) on October 2nd 2008, consisted of collecting samples from four (4) 
ground water wells (CDMW-1, CDMW-2, CDMW-3 and CDMW-4), shown in Figure 1.  
Monitoring well CDMW-4 was installed in November 2007 as an upgradient well.  
Previously no upgradient well for the site had been installed.  This sampling was 
conducted in accordance with the approved site Water Quality Monitoring Plan1.   
 
Sampling methods followed the protocol outlined in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (NCDENR, DWM).  The depth 
to water in each well was gauged prior to purging and sampling.  Field measurements of 
pH, specific conductivity, and temperature were obtained from each well.  Water table 
elevations and field parameter results are included in Tables 1 and 2, respectively.   
 
All samples were collected by RSG personnel in laboratory prepared containers for the 
specified analytical procedures.  Samples were collected using new factory sealed teflon 
bailers.  Ground water samples were properly preserved, placed on ice, and transported to 
the laboratory facility (Environment 1, Inc.), within the specified holding times for each 
analysis. 
 

3.0 Field and Laboratory Results 
 

3.1 Laboratory Analysis 
 
All samples were transported to the laboratory facility under proper chain of custody 
analyzed at the specified DWM Solid Waste Quantitation Limits (SWSLs)2 for Appendix I 
and C&D landfill mandated constituents. The laboratory report is attached for your review 
as Appendix A. 
 

                                                 
1 Water Quality Monitoring Plan, GAI Associates, Inc., July 1996 
2 New Guidelines for Electronic Submittal of Environmental Monitoring Data Memo, NCDENR – Solid 
Waste Section, October 27, 2006 
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3.2 Field and Laboratory Results 
 
Ground water and field measurements included in Table 2.  Detected constituents are 
presented in Table 3. 
 
Eleven (11) inorganic constituents (barium, beryllium, cobalt, copper, manganese, mercury, 
total chromium, lead, iron, vanadium and zinc) shown in Table 3, were detected above the 
SWSL in all four (4) monitoring wells. Of these, seven (7) constituents were detected at 
concentrations above their 2L standard: 
 

• beryllium,  
• cobalt,  
• iron,  
• lead, 
• manganese,  
• mercury, and 
• vanadium. 

 
Table 3 summarizes the list of constituents detected.  It should be noted that turbidity 
levels in the four monitoring wells were found to be elevated.  These levels are indicative 
of suspended solids in the samples which can elevate inorganic results. 
 
Constituents detected below the SWSL are denoted as “J” values and are also included in 
Table 3. 
 

4.0 Ground Water Characterization 
 
A potentiometric surface map was prepared from ground water elevation data collected 
during this sampling event.  The data indicates that ground water is flowing generally to the 
south across most of the site.  Hydraulic conductivity data is not available for these wells so 
ground water velocities could not be calculated. The potentiometric surface map (Figure 1) 
is also attached for your review.  

 
5.0  Conclusions 

 
The results of this monitoring event indicate detectable levels of eleven (11) inorganic 
constituents.  The inorganic constituents are likely due to suspended solids in the samples.  
This is evidenced by elevated turbidity readings in the samples.  The next ground water 
monitoring event is scheduled for April 2009.  A report will be submitted to NCDENR 
upon receipt of laboratory analyses. 
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Table 1
Avery County C&D Landfill
Ground Water Elevations 
10/2/2008

Well Well TOC Depth to GW
Well Location Location Elevation Water Elev

Northing Easting (feet) (feet) (feet)

CDMW-1 817312.18 1121257.85 2880.37 10.29 2870.08

CDMW-2 817190.86 1121007.60 2869.16 6.88 2862.28

CDMW-3 817717.60 1120726.57 2914.76 9.6 2905.16
CDMW-4 818421.66 1121053.03 3035.85 18.42 3017.43

Note: survey data from 9/07 and 1/14/08 by Surveying Solutions, P.C.

Richardson Smith Gardner and Associates, Inc.



Table 2
Avery County C&D Landfill
Field Parameters
10/2/2008

Well Identification #
Static Water 

Level (ft)      
(DTW)

Temperature 
(°Celsius)

Turbidity    
(NTU)

Specific 
Conductivity 

(uS/cm)
pH

CDMW-1 10.29 14 387 30 5.7

CDMW-2 6.88 13 105 110 6.0

CDMW-3 9.6 14 105 30 6.6

CDMW-4 18.42 13 532 10 6.8

Note: 1. pH measured th a 'Hanna" pH/EC/TDS Meter, type HI9811
2. Water Levels measured with a Slope Indicator Water Level Meter
3. Turbidity measured with a Hach 2100P turbidimeter and
4. Temperature measured with a laboratory grade thermometer.
5. Data Collected by field technician Clark Wipfield, RSG Engineers Inc.

Richardson Smith Gardner and Associates, Inc.



Table 3
Avery County C&D Landfill
Detected Inorganic and Organic Constituents
10/2/2008

Constituents SWSL 2L CDMW-1 CDMW-2 CDMW-3 CDMW-4

Antimony 6 --- 0.1 J ND ND ND

Arsenic 10 50 0.7 J 0.2 J 0.4 J 0.6 J

Barium 100 2000 400 114 40.5 J 186
Beryllium 1 --- 1.5 0.3 J 0.6 J 3.2
Cadmium 1 5 0.6 J 0.8 J 0.5 J 0.7 J
Cobalt 10 --- 4.7 J 0.9 J 2.2 J 36
Copper 10 1000 11 2.3 J 4.6 J 22
Chromium, total 10 50 13 1.7 J 7.1 J 47
Iron 300 300 40100 2260 7015 55725
Lead 10 15 4.7 J 1.0 J 3.4 J 23
Manganese 50 --- 964 127 137 4340
Mercury 0.2 1.1 0.08 J 0.04 J 1.1 ND

Nickel 50 100 8 J 2.2 J 4.0 J 18.8 J

Selenium 10 50 1.1 J 0.2 J ND 0.4 J 

Silver 10 17.5 0.1 J 0.1 J 0.1 J 0.1 J

Thallium 5 --- 0.3 J ND 0.1 J 0.5 J

Vanandium 25 --- 24.8 J 2.4 J 10.3 J 60
Zinc 10 2100 68 14 23 81

Chloroethane 10 2.8 ND 0.50 J ND ND

1,1-Dichloroethane 5 70 ND 0.60 J ND ND

Cis-1,2-Dichloroethene 5 70 ND 0.70 J ND ND

2-Butanone 100 --- ND ND ND 8.10 J

Trichloroethene 1 2.8 ND 0.50 J ND ND
Xylenes 5 530 ND 4.40 J ND ND

SWSL - Solid Waste Quantitation Limit
ND - Not detected at or above SWSL

Shading - Levels above 2L standard or no 2L standard
Bold Letters - Constituent detected above SWSL

J - Detected constituents below SWSL limit
All SWSLs, 2L Standards and Results are in ug/l.

Inorganic Constituents

Organic Constituents

Richardson Smith Gardner and Associates, Inc.
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