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1.0  Introduction 
 

Avery County is required to submit semi-annual ground water monitoring reports for the 
closed MSW landfill (permit # 06-01).  This report, prepared by Richardson Smith Gardner 
and Associates, Inc (RSG), presents the results of the second semi-annual monitoring event 
for 2009. 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 MSW landfill includes three (3) ground 
water monitoring wells (MW-1, MW-2 & MW-3) and two surface water locations (SW-1 
& SW-2).  This report includes summaries of the field procedures and laboratory analyses 
for the MSW site.  Also included are summary tables of the results and laboratory 
analytical reports. 
 

2.0 Site Geology 
 
The principal geologic units mapped in the immediate vicinity of the site include a mix of 
metamorphosed sedimentary and igneous rocks – termed paragneiss and orthogneiss, 
respectively – interlayered with contemporaneous schist, phyllite, and marble, later injected 
with various granitic intrusions, including plutons, pegmatites, and hydrothermal veins.  
Regional metamorphic grades in the region include kyanite-grade (high grade) and 
retrograde chlorite-biotite metamorphism (low grade).  Major lithologic units near the site, 
from youngest to oldest, are: 
 
Dqd - quartz diorite to granodiorite intrusive; contains biotite, muscovite and xenocrysts 
(included fragments of older rock units); Devonian age (390 MY); associated pegmatite 
veins are the target of the well-documented Spruce Pine mining district, which produced 
feldspars, mica, and quartz for various industries, along with emeralds and other gem 
stones; 
 
Zabg - Gneiss of Alligator Back Formation; finely laminated to thin layered, contains 
massive gneiss and micaceous conglomerate; includes schist and phyllite; late Proterozoic 
age (750 MY);  
 
Zaba - Amphibolite of Alligator Back Formation; equigranular, massive to well foliated, 
chiefly metaphosed mafic rock; late Proterozoic age (750 MY); often occurring as large 
circular or elliptical areas marking plutonic stocks,1 associated with pre-Appalachian rifting 
that formed an earlier ocean called Iapetus.2  
 
Ybgg - biotite granitic gneiss; pinkish gray to light gray massive to well foliated; late to 
mid Proterozoic age (950-1250 my); associated with the Grenville orogeny.   
RSG has not performed any geologic investigation activities at this site, nor have we been 
able to locate any previous geologic studies for the site; therefore we can not provide more 

                                                 
1 http://www.1911encyclopedia.org/Amphibolite 
 
2 Stewart and Roberson, Exploring the Geology of the Carolinas, University of North Carolina Press, 2007 
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detail regarding site geology.   
 

3.0 Sampling Procedures 
 

The sampling event was performed by trained personnel from RSG on September 29th 
2009, and consisted of collecting samples from three (3) ground water wells, shown in 
Figure 1.  Surface water samples were collected from two locations (SW-1 and SW-2) 
adjacent to the landfill.   Field data sheets for the monitoring wells are included in 
Appendix A and a table of well information is available in Appendix B.  No boring logs 
for these monitoring wells could be located during a file search at NCDENR. 
 
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. 
 

4.0 Field and Laboratory Results 
 

4.1 Laboratory Analysis 
 
All samples were transported to the laboratory facility under proper chain of custody 
analyzed at the specified DWM Solid Waste Quantitation Limits3 for Appendix I 
constituents. The laboratory report is attached for your review as Appendix C. 
 
4.2 Field and Laboratory Results 
 
Ground water and field measurements are included in Tables 1 & 2.  Detected constituents 
are presented in Table 3. 
 
Four (4) inorganic constituents (barium, cobalt, copper and zinc) were detected in two (2) 
wells (SW-1, SW-2) above the SWSL, but below 2L or ground water protection (GWP) 
standards.  No constituents were detected in any of the surface water samples. 
 
Table 3 summarizes the list of constituents detected. Several inorganic and organic 
constituents were detected at concentrations below the SWSLs.  These are listed as “J” 
values on Table 3. 
 
 

                                                 
3 New Guidelines for Electronic Submittal of Environmental Monitoring Data Memo, NCDENR – Solid 
Waste Section, October 27, 2006 
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5.0 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 and southeast across most of the site.  Hydraulic conductivity data was 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.  
 

6.0  Conclusions 
 
The results of this monitoring event indicate detectable levels of four (4) inorganic 
constituents.  None f these constituents were detected at concentrations above their 
respective 2L/GWP.  The next ground water monitoring event is scheduled for March 
2010.  A report will be submitted to NCDENR upon receipt of laboratory analyses. 
 
 









By: KBS

Date: 11/5/2009

Well location Well location TOC Depth to GW
Well Northing Easting Elevation Water Elev

(feet) (feet) (feet)

MW-1 812705.6749 1114262.085 2672.6 8.55 2664.05

MW-2 813030.7307 1114625.494 2666.81 4.70 2662.11

MW-3 813531.8988 1114643.917 2696.62 5.20 2691.42

Water level measurements by RSG personnel.

9/29/2009
Ground Water Elevation Data
Avery County MSW Landfill

Table 1

Avery MSW gw sampling results fall 2009.xls



By: KBS
Date: 11/5/2009

Well 
Identification #

Temperature 
(°Celsius)

Turbidity       
(NTU)

Specific 
Conductivity 

(uS/cm)
pH

MW-1 13 nm 238 6.7

MW-2 12 nm 90 6.6

MW-3 14 nm 180 6.7

SW-1 14.5 nm 90 7.5

SW-2 12 nm 40 7.3

Note: 1. pH measured with a 'Hanna" pH/EC/TDS Meter, type HI9811
2. Water Levels measured with a Slope Indicator Water Level Meter
3. Turbidity not measured due to meter malfunction.
4. Temperature measured with a laboratory grade thermometer.
5. Data Collected by Don Misenheimer & Britt Ransom of RSG Engineers Inc.
6. nm = Not Measured

Table 2
Avery County MSW Landfill

Field Parameters
9/29/2009

Avery MSW gw sampling results fall 2009.xls



By: KBS
Date: 11/5/2009

Constituents SWSL
2L or GWP 
Standards MW-1 MW-2 MW-3 SW-1 SW-2

Antimony 6 1.4 ND 0.1 J ND 0.5 J 0.1 J
Arsenic 10 50 0.4 J 0.4 J 1.4 J 0.2 J ND
Barium 100 2000 133 28.5 J 40.9 J 21.8 J 15.6 J
Beryllium 1 4 ND 0.1 J 0.1 J 0.1 J ND
Cadmium 1 5 0.3 J 0.3 J 0.1 J 0.2 J ND
Cobalt 10 70 18 1.7 J 2.9 J 0.8 J 0.7 J
Copper 10 1000 1.6 J 31 1.1 J 1.1 J 1.1 J
Lead 10 15 0.4 J 4.1 J 0.4 J 2.2 J 0.9 J
Nickel 50 100 2.1 J 0.9 J 1.1 J 0.7 J 0.8 J
Selenium 10 50 0.4 J ND ND ND ND
Total Chromium 10 50 ND 1.1 J 0.2 J 0.4 J 0.3 J
Thallium 5 0.28 0.1 J 0.1 J ND 0.1 J ND
Vanandium 25 3.5 0.4 J 1.5 J 0.5 J 1.2 J 0.8 J
Zinc 10 2100 25 4.1 J 8.8 J 13.1 4.1 J

Silver 10 17.5 ND ND ND 0.1 J ND

Acetone 100 700 ND 1.9 J 60.60 J 2.7 J ND

1,4-Dichlorobenzene 1 75 0.5 J ND 0.8 J ND ND

1,1-Dichloroethane 5 70 0.2 J ND ND ND 0.2 J

Benzene 1 1 0.3 J ND 0.2 J ND ND

Chloroethane 10 2800 0.3 J ND ND ND 0.7 J

Cis-1,2-Dichloroethene 5 70 0.5 J ND 0.5 J ND ND
Vinyl Chloride 1 0.015 ND ND 0.6 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.

Data from Environment 1 laboratory report dated 10/27/2009, ID# 6056.

9/29/2009

Table 3
Avery County MSW Landfill

Detected Inorganic and Organic Constituents

Avery MSW gw sampling results fall 2009.xls
























