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1.0 Introduction 

 
On November 24th, 2009, Richardson Smith Gardner & Associates, Inc. (RSG), personnel 
performed the required semi-annual ground water monitoring event at the Lee County Landfill 
required by 15A NCAC 13B.0500.  This sampling event satisfies the requirements of the 
monitoring programs for this site. The following report summarizes the monitoring event, 
sampling procedures, field and laboratory results, and ground water characterization as required 
by NC Solid Waste Regulations. Also included are summary tables of ground water 
measurements, field parameters, detected constituents, and the laboratory analytical report.  
 

2.0 Site Geology 
 
The Lee County Landfill lies near the edge of the Coastal Plain Physiographic Province of North 
Carolina.  The site lies within the Middendorf Formation which is underlain by saprolite and 
metavolcanic rocks.  The Middendorf formation is relatively thin in this area.  The Middendorf 
Formation consists of interbedded, lenses of sands, clays, silty clays, clayey sands and sandy 
clays.   The formation is predominantly sand with varying amounts of silt and clay.    
 

3.0 Lee County Landfill Monitoring Event 
 
The following summarizes the monitoring event, sampling procedures, field and laboratory 
results, and ground water characterization as required by NC Solid Waste Regulations.  Also 
included are summary tables of field measurements and detected constituents, as well as the 
laboratory analysis reports. 
 
3.1        Sampling Procedures 
 
The sampling event, performed by trained personnel from RSG engineers for Lee County 
Landfill, consisted of collecting samples from six (6) ground water wells (MW-5, MW-6, MW-9, 
MW-12, MW-13 & MW-14). One surface water sample was collected from SW-1.   
  
Sampling procedures followed the protocols set forth in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities.  Each well was inspected to 
determine if any repairs are required.  No damage was noted.  Each well was then gauged to 
determine ground water depth and then purged of three well volumes or until dry.  Ground water 
purging and sample collection was performed using a factory sealed teflon bailer. 
 
Field measurements of pH, specific conductivity, turbidity, and temperature, were taken at each 
well and surface water sampling location.  Monitoring well boring logs are included in 
Appendix A.  Samples were collected in laboratory containers provided by Environment 1, Inc. 
(NC Laboratory Certification # 10).  Upon collection, the samples were sealed, placed on ice, 
and transported to the above referenced laboratory.  All samples were preserved and remained on 
fresh ice prior to shipment, and were received by the laboratory and analyzed within specified 
holding times. 
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During the sampling process, all wells were found to be in good condition and free of 
obstructions.   
  
3.2       Field and Laboratory Results 
 
All samples were transported to the laboratory facility under proper chain of custody analyzed at 
the specified Solid Waste Section Limits (SWSLs) for Appendix I constituents1. The laboratory 
analysis was received by our office and reviewed for accuracy.  The laboratory report is attached 
as Appendix B.  Ground water and field measurements included as Tables 1 and 2, 
respectively, remained similar to previous results. 
 
Inorganic laboratory analysis detected six (6) inorganic constituents (barium, beryllium, cobalt, 
lead, selenium and zinc) in five (5) wells. Three (3) inorganic constituents were detected above 
their 15A NCAC 2L.0200 (2L) / Ground Water Protection (GWP) standards:  
 

 beryllium (MW-5, MW-6 & MW-13);  
 cobalt (MW-12); and 
 lead (MW-14). 

 
Surface water sampling was conducted at one point (SW-1), with the results included in Table 3 
and locations shown in Figure 1. One constituent, zinc were detected in SW-1 above the SWSL 
limit. 
 
Organic analyses resulted in five (5) parameters detected in one (1) well. Detected organic 
constituents are shown in Table 4.  Two (2) organic constituents were detected above the 2L 
standard:  
 

 benzene (MW-12); and 
 1,4-dichlorobenzene (MW-12) 

 
A review of historical data indicates general stability of detected constituents across the site.  It 
should be noted that many of the recent detections shown are “J” values below the SWSL. 
 

4.0 Site Ground Water Characterization 
 
A potentiometric surface map was prepared for the entire site from ground water elevation data 
collected during this sampling event.  Ground water velocity was calculated for each monitoring 
well on-site using the equation V = (KI)/n where: 
   

K = hydraulic conductivity 
I = ground water gradient 

                                                           
1 New guidelines for electronic submittal of environmental monitoring data memo, NCDENR DWM, Solid Waste 
Section, October 27, 2006. 
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n = porosity 
 
Ground water gradients at the Lee County Landfill ranged from 0.0007 feet/feet (MW-13) to 
0.042 feet/feet (MW-7).  Ground water velocity could not be calculated as no hydraulic 
conductivity data is available.  These gradient information is included in Table 1.  The 
potentiometric surface map indicates that ground water is flowing generally to the south and 
southwest across most of the site.  This is consistent with ground water flow patterns previously 
seen at this site. The potentiometric surface map (Figure 1) is also attached for your review. 
 

5.0 Conclusions 
 
During the fall 2009 monitoring event all proper sampling protocols were followed.  Analysis of 
samples indicated the detection of inorganic and organic constituents in certain wells above the 
2L or GWP standards.  The inorganic constituent concentrations are likely due to turbidity in the 
samples when they were collected.  Turbidity can bias concentration results higher due to the 
metals found in the soils..  In general, detected ground water concentrations at the site have 
remained stable as compared with historical values. 
 
The next ground water monitoring event is tentatively scheduled for April 2010.  The results of 
this event will be reported to NCDENR upon completion of analysis of laboratory data.  
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By: JAS
Date: 11/25/2009

TOC Depth to GW
Well Elevation Water Elev Gradient

(feet) (feet) (feet) (ft/ft)

MW-4 345.9 10.8 335.1 0.015

MW-5 351.1 6.25 344.85 0.007

MW-6 402.1 8.95 393.15 0.011

MW-7 360.3 8.85 351.45 0.042

MW-9 384.2 9.15 375.05 0.010

MW-10 377 7.95 369.05 0.022

MW-11 399.6 10.55 389.05 0.017

MW-12 337.4 3.65 333.75 0.018

MW-13 363.93 9.24 354.69 0.0007

MW-14 358.61 6.78 351.83 0.009

Table 1
Lee County Landfill

Ground Water Elevations 
11/24/2009

Lee County gw sampling results 11-24-09



By: BSH

Date: 11/24/2009

Well Identification #
Temperature 

(°Celsius)
Turbidity    

(NTU)

Specific 
Conductivity 

(uS/cm)
pH

MW-5 15 126 120 10.3

MW-12 15 120 1780 10.1

MW-14 15 59 70 10.6

MW-13 15 100 40 11.1

MW-9 15 209 50 11.4

MW-6 15 119 20 5.2

SW-1 18 22 390 6

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
Lee County Landfill

Field Parameters
11/24/2009

Lee County gw sampling results 11-24-09



By: BSH

Date: 11/24/2009

Constituents SWSL
2L or GWP 
Standards MW-5 MW-6 MW-9 MW-12 MW-13 MW-14 SW-1

Antimony 6 1.4 ND ND ND 0.1 J ND ND 0.2 J

Arsenic 10 50 0.3 J 0.2 J 0.2 J 7.2 J ND ND 0.4 J

Barium 100 2000 223 59.1 J 82.9 J 1529 258 129 86.1 J

Beryllium 1 4 12 4 0.4 J 0.7 J 7 3.4 ND

Cadmium 1 1.75 0.4 J 0.2 J 0.2 J 0.7 J 0.5 J 0.8 J 0.1 J

Cobalt 10 70 1.4 J 1.7 J 1 J 290 4.9 J 5.6 J 0.5 J

Copper 10 1000 5.7 J 3 J 2.5 J 2.8 J 2.2 J 1.7 J 2.9 J

Chromium, total 10 50 2.5 J 0.4 J 1.9 J 0.9 J 0.5 J 1 J 0.5 J

Lead 10 15 7.4 J 1.4 J 4.5 J 2.5 J 3.4 J 22 0.5 J

Nickel 50 100 1.8 J 1.8 J 1.1 J 32.3 J 4.2 J 5.2 J 3.1 J

Selenium 10 50 0.8 J ND ND 16 ND ND 1.2 J

Silver 10 17.5 0.1 J 0.1 J ND 0.1 J ND 0.1 J 0.1 J

Thallium 5 0.28 0.1 J 0.1 J 0.1 J ND 0.2 J 0.3 J 0.1 J

Vanandium 25 3.5 14.3 J 3.6 J 4.7 J 2.1 J 1.2 J 0.9 J 1.4 J

Zinc 10 1050 37 9.4 J 5.4 J 6.5 J 21 27 25

Chloroethane 10 2800 ND ND ND 76.9 ND ND ND

Benzene 1 1 ND ND ND 3.7 ND ND ND

1,1-Dichloroethane 5 70 ND ND ND 9.4 ND ND ND

1,2-Dichloroethane 1 0.38 ND ND ND 0.6 J ND ND ND

Toluene 1 1 ND ND ND 0.5 J ND ND ND

Chlorobenzene 3 50 ND ND ND 12.3 ND ND ND

1,4-Dichlorobenzene 1 1.4 ND ND ND 3.9 ND ND ND

1,2-Diichlorobenzene 5 24 ND ND ND 0.4 J ND ND ND

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

Shading - Concentrations above 2L standard or Groundwater Protection Standard
Bold Letters - Constituent detected above SWSL

J - Constituent detected below SWSL
All SWSLs, 2L Standards and Results are in ug/l.

Data from Environment 1 laboratory report dated 10/27/2009, ID# 6057.

Lee County Landfill
Table 3

Inorganic Constituents

Organic Constituents

11/24/2009
Detected Inorganic and Organic Constituents

Lee County gw sampling results 11-24-09
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By: BSH

Date: 11/24/2009

TOC Depth to Depth to Assumed
Well Elevation Water Bottom Screened

(feet) (feet) (feet) Interval

MW-4 345.9 10.8 19 9' - 19'

MW-5 351.1 6.25 19.68 9.68' - 19.68'

MW-6 402.1 8.95 40.4 30.4' - 40.4'

MW-7 360.3 8.85 22.25 12.25' - 22.25'

MW-9 384.2 9.15 22.85 12.85' - 22.85'

MW-10 377 7.95 24 14' - 24

MW-11 399.6 10.55 22.84 12.84' - 22.84'

MW-12 337.4 3.65 13.3 8.3' - 13.3'

MW-13 363.93 9.24 24.3 14.3' - 24.3'

MW-14 358.61 6.78 18.4 8.4' - 18.4'

Note: survey data from 9/07 and 1/14/08 by Surveying Solutions, P.C.
Depth to Water and Depth to Bottom measured from Top of Casing

No boring logs available for monitoirng wells
Screened interval assumed based upon depth to bottom measurements.

Appendix A
Lee County Landfill

Monitoring Well Information

Lee County gw sampling results 11-24-09
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Laboratory Analytical Report












