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1. INTRODUCTION AND BACKGROUND 
Concentrations of PCE in monitoring well MW-28 have exceeded 2L standards since 
April 2008 and have been generally increasing in concentration since that time.  
Monitoring well MW-28 monitors groundwater upgradient of the C&D Landfill and is 
positioned in-between the unlined MSW landfill “Area E” and the C&D Landfill.  Phase 
I of the C&D landfill was closed with an intermediate cover and remains hydraulically 
connected to Phase II of the C&D Landfill, therefore; 15A NCAC 13B.0545 (Assessment 
and Corrective Action Program for C&D Landfill Facilities and Units) is applicable.  
 
Based on PCE exceedances in monitoring well MW-28 and the applicable rules, S&ME 
and the County have begun a C&D Assessment Program by installing one (1) compliance 
boundary well down-gradient of existing monitoring well MW-28. This report documents 
the installation activities associated with new compliance monitoring well MW-36 for the 
C&D Landfill.    

2. DRILLING ACTIVITIES 
The following sections describe S&ME field activities, including drilling and well 
installation, well development, and field rising-head permeability testing (slug testing). 

2.1 Soil Test Boring and Soil Classification 
The soil test boring for MW-36 was drilled into the residual soil/saprolite using 4¼-inch 
inside diameter hollow-stem augers.  Split-spoon sampling (ASTM D1586) was utilized 
to sample soils at approximate 5-foot intervals.  Drilling and soil sampling  was advanced 
to a depth of 36 feet below land surface, which was approximately 10 feet below the time 
of boring water level of 25 feet below land surface.  
 
Soil samples were visually classified in the field by an on-site geologist for origin, color, 
and soil type in accordance with the Unified Soil Classification System (ASTM 
D2487/D2488).  A Soil Boring Log, portraying drilling depth, soil sample depths, blow 
counts (N-values), and soil classifications, is included in Appendix I.   

2.2 Well Construction 
Monitoring well MW-36 was constructed of 2-inch I.D., NSF Grade PVC (meeting ASTM 
D-178S and F480 standards) Schedule 40 flush-joint threaded casing and 0.01-inch machine 
slotted screen.  Once the borehole was drilled, the on-site geologist selected the screened 
depth and approved the monitoring well construction based on site-specific hydrogeologic 
conditions.  
 
The well screen interval is 15 feet in length and was installed at an elevation so that the 
stabilized water table intersected the screen interval with approximately 10 feet of screen 
submerged beneath the water table.  The annular space between the borehole wall and the 
well screen was backfilled with clean, well rounded, washed, high grade #2 silica sand.  The 
sand pack was placed to approximately two feet above the slotted screen.  A pelletized 
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bentonite seal was placed above the filter pack.  The remainder of the annular space was 
filled with a neat cement grout from the top of the bentonite seal to near ground surface. 
 
The monitoring well was completed with a steel 4” x 4” x 5’ protective casing with a 
locking cap.  The protective casing was sealed and immobilized in a concrete collar placed 
around the protective casing.  The protective casing was completed with a 2-foot square 
concrete pad.  The well location was affixed with a permanent well tag. Well installation 
was performed by a North Carolina certified well driller and verified by a North Carolina 
registered geologist in accordance with 15A NCAC 2C standards. 

 
A Well Log presenting a graphical depiction of the well construction details is included 
in Appendix I.    

2.3 Well Development 
Following well installation, Monitoring Well MW-36 was developed in order to remove 
clay, silt, sand, and other fines that may have been introduced into the formation or sand 
pack during drilling and well installation, and to establish communication of the well with 
the aquifer.  Well development was performed using a portable well pump and was 
performed after well construction.  Development pumping continued until the removed 
water was relatively clear and sediment-free based on visual observations.  A minimum of 5 
well volumes was removed from the well. 

2.4 Slug Testing and Hydraulic Conductivity Estimate 
Following the installation and development of Monitoring Well MW-36, an in-situ 
hydraulic conductivity test “slug test” was performed to evaluate the horizontal 
permeability or hydraulic conductivity of the subsurface materials surrounding the saturated 
portion of the screened interval.  The slug test was performed by removing a field 
specified amount of water from the well using a portable well pump.  The well was then 
allowed to recharge as measurements of increasing water level with time were recorded 
using a pressure transducer and data logger.  Rising-head hydraulic conductivity was then 
computed from the field data using the Bouwer and Rice Graphical Method.  The 
estimated hydraulic conductivity of MW-36 is 1.219x10-3 cm/sec. Slug test data and 
computations are included in Appendix II. 

3. POST-DRILLING ACTIVITIES 
The following sections describe S&ME’s coordination of surveying activities on-site, soil 
laboratory testing, and reporting of the well installation record to NCDENR - DWQ. 

3.1 Surveying 
WSP surveyed Monitoring Well MW-36 and provided state plane coordinates, ground 
surface elevation, and top of casing elevation.  Horizontal control is provided relative to 
North Carolina Grid NAD 83; vertical control is provided relative to NGVD 29.  Survey 
information for Monitoring Well MW-36 is provided below: 

• Northing: 618011.66     
• Easting: 1299447.84    
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• Ground Surface Elevation: 851.95 feet mean sea level 
• Top of Casing Elevation: 854.83 feet mean sea level  

 
The location of Monitoring Well MW-36 is identified on Drawing 1 of 1 – Water 
Quality Monitoring Plan.   

3.2 Soil Laboratory Testing and Porosity Estimate 
Split-spoon samples referenced above were transported to our Charlotte, North Carolina 
soil laboratory for classification.  S&ME performed a grain-size with hydrometer test on 
a split-spoon soil sample collected from within the saturated portion of the screened-
interval for Monitoring Well MW-36.  The grain-size analysis data was used to estimate 
the effective porosity of the soil.  Effective porosity estimates calculated from the grain-
size data are based on the soil classification and the “Variation of porosity, specific yield, 
and specific retention with grain size” table (Bear, J., 1972) in conjunction with the 
textural classification triangle for unconsolidated materials showing the relationship 
between particle size and specific yield (Fetter, C.W., 1994).  The porosity values 
calculated for Monitoring Well MW-36 are as follows: 

• Total porosity:  40% 
• Effective porosity: 20% 

 
Porosity calculation sheets are included in Appendix II.  Soil laboratory data sheets are 
included in Appendix III.  

3.3 Reporting to NCDENR - DWQ 
S&ME prepared and submitted a well construction record (GW-1b) for Monitoring Well 
MW-36 to the NCDENR – Division of Water Quality (DWQ) within 30-days of well 
completion.  A Copy of the submittal to NCDENR-DWQ is included in Appendix IV. 
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APPENDIX I 

   
BORING LOG AND WELL LOG 
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CLIENT:  Lincoln County

DATE DRILLED:  6/26/13 - 6/26/13

DRILL RIG:  CME-550X

DRILLER:  Jay Little

HAMMER TYPE:  Automatic

SAMPLING METHOD:  Split Spoon

DRILLING METHOD:  4¼" H.S.A.

LOGGED BY: C. Murphy
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APPENDIX II 

 

SLUG TEST AND POROSITY ANALYSIS 



Calculation of Hydraulic Conductivity 

Rising Head Method (Slug Test)

Site Name: Lincoln County Landfill
Test Date: 6/27/2013
Well Label: MW-36

Aquifer Thickness: 15.39
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 4. Inches
Gravel Pack Porosity: 30.00%
Static Water Level: 24.11 feet 
Water Table to Screen Bottom: 10.39 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0
There are 60 time and drawdown measurements
Maximum head is 2.11 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

HYDRAULIC CONDUCTIVITY

1.219 x 10
-03
 cm/sec



PARTICLE SIZE ANALYSIS OF SOILS 

FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.: Sample No.: Depth:

Sample Description:

> 2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm

From Graph: % Gravel % Sand % Silt % Clay

8.3%

Adjusted for 

Calculations

Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix III.

Gravel, sand, silt and clay sizes based on Wentworth Scale.

S&ME Project:

S&ME Project No.:

Hydrostratigraphic Unit: Saprolite

MW-36 SS-6 28.5 to 30 ft bls

Brown Tan White Micaceous Sl. Clayey Silty Coarse to Fine Sand (SM)

8%

Lincoln County Landfill C&D Assessment

1356-13-009
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S&ME PROJECT: Lincoln County Landfill C&D Assessment

S&ME PROJECT NO.:   

Boring No.: MW-36 20 to 21 ft
Orange, Brown, Gray, Silty Coarse to Fine Sand (SM)

Boring Depth: 28.5 to 30 ft bls

% Sand 52%

% Silt 40%

% Clay 8%

ESTIMATED TOTAL POROSITY:

VARIATION OF POROSITY, SPECIFIC YIELD, AND SPECIFIC RETENTION WITH GRAIN SIZE                             

(AFTER BEAR, 1972)

44%

*While it is recognized that 

specific yield and effective 

porosity are not synonymous, in 

practice, they may be estimated 

to be approximately equal in 

value.

FETTER AND BEAR DIAGRAMS

*ESTIMATED SPECIFIC 

YIELD:

20%

1356-13-009
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APPENDIX III 

 

SOIL LABORATORY DATA SHEETS 

 







 

 

 

 

 

 

 

APPENDIX IV  

 

WELL RECORD SUBMITTAL 
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