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1.0 INTRODUCTION 

In accordance with the North Carolina Solid Waste Management Rules (NCSWMR), 15A of the North 

Carolina Administrative Code (NCAC) 13B .1618(c)(3), Golder Associates NC, Inc. (Golder) is submitting 

this Site Hydrogeologic Report (as part of the Site Application) for Randolph County (the County) to 

demonstrate the suitability of the subject property for development as a municipal solid waste (MSW) 

landfill.  Per NCSWMR 15A NCAC .1623(a), this report is a summary of the geologic and hydrogeologic 

investigation conducted at the subject property to assess the geologic and hydrogeologic characteristics 

of the proposed site to determine the suitability of the site for solid waste management activities; which 

areas of the site are most suitable for MSW landfill units; and the general groundwater flow paths and 

rates of the uppermost aquifer.  In addition to general geologic information and pertinent location 

restrictions, this report also provides an understanding of the relationship of the site groundwater flow 

regime to local and regional hydrogeologic features with special emphasis on the relationship of MSW 

landfill units to groundwater receptors and to groundwater discharge features.  The scope of the 

investigation shall also include the general geologic information necessary to address compliance with the 

pertinent location restrictions described in 15A NCAC .1622. 

2.0 SITE DESCRIPTION 

The proposed Randolph County MSW landfill is located in unincorporated, central Randolph County, NC 

adjacent to the closed Randolph County MSW Landfill, North Carolina Solid Waste Permit (NCSWP) 

#76-01.  The center of the proposed Randolph County MSW landfill is located at Latitude: 35.752822°N 

and Longitude: 79.755992°W.  The proposed landfill is bordered to the north by Deep River, to the west 

by the closed Randolph County landfill, to the south by Henley Country Road, and to the east by Old 

Cedar Falls Road, as shown on Figure DH-1.  The proposed MSW landfill is composed of several 

undeveloped parcels comprising approximately 665.9 acres, approximately 200 acres of which are 

proposed as the waste disposal unit.  The footprint of the first phase of the proposed MSW landfill is 

approximately 31.5 acres and is located on the southeastern side of the subject property.  Two power 

lines transect the proposed MSW landfill area; one running Northeast-Southwest and the other running 

Northwest-Southeast.  Asheboro is the closest municipality to the project site and its municipal 

boundaries are located approximately three miles from the proposed landfill.   

The current site consists of agricultural fields and wooded areas.  Randolph County owns all of the 

proposed MSW landfill.  Currently, the site is accessed from the closed Randolph County Landfill on 

County Land Road.  A new entrance to the proposed landfill is planned to be located on Old Cedar Falls 

Road. 

The project site is depicted on the United States Geological Survey (USGS) 7.5 minute Quadrangle maps 

“Randleman, North Carolina”, dated 1981; “Grays Chapel, NC”, dated 1974; “Asheboro, NC”, dated 1994; 
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and “Ramseur, NC”, dated 1980 (Figure DH-1).  The elevation in the vicinity of the site ranges from 

approximately 841 feet above mean sea level (AMSL) in the north-central portion of the site to 

approximately 550 feet AMSL in the eastern portion of the site along the Deep River.  The topographic 

highpoints are located in the central and south-central portions of the site. Mixed hardwood-pine bottoms 

drain in a northerly or easterly direction to Deep River or to Gabriel’s Creek, a tributary of Deep River.  An 

unimproved road traverses the central portion of the site, providing access to most of the streams that 

drain the site.  Surface water from the site generally flows east-northeast into Deep River.  The Deep 

River drainage basin is located in 8-digit USGS Hydrologic Unit Code (HUC) #0303003.  The site location, 

property boundaries, and surrounding topography are shown on the Figure DH-1. 

3.0 FIELD INVESTIGATION 

The following sections summarize the field investigation activities used to assess the subject property in 

Randolph County for the permitting of a MSW landfill.  The field activities associated with this Site 

Hydrogeologic Report were performed in three separate phases.  The first phase is referred to in this 

report as the preliminary field investigation, which was performed November through December 2010 and 

included the installation of 10 piezometers.  These piezometers were used to gauge the preliminary depth 

to bedrock and groundwater elevations across the site.  This allowed Golder to determine if any fatal 

flaws existed that would prevent a landfill from being constructed within the property boundary; develop a 

conceptual site plan; and collect groundwater elevation data in preparation of completing estimated 

seasonal and estimated long-term seasonal high groundwater elevations. 

The second phase was a geophysical investigation, which was performed in July and August 2011 and 

included electrical resistivity surveys and seismic refraction surveys.  The geophysical survey was 

completed to provide a non-intrusive assessment of the subsurface conditions at the site and to assess 

the depth to non-rippable bedrock. 

The third phase is referred to in this report as the comprehensive field investigation, which was performed 

August 2012 through March 2013 and included the installation of 6 soil borings, installation of 60 

piezometers, a field survey, well development and aquifer testing of selected piezometers, measurement 

of groundwater elevations, laboratory soils analysis, and regional geological research.  The three phases 

are discussed in the sections below.     

3.1 Preliminary Field Investigation 

The preliminary field investigation was performed between November 2010 and March 2011 and 

consisted of the installation of 10 piezometers, well development and aquifer testing of selected 

piezometers, measurement of groundwater elevations, laboratory soils analysis, and regional geological 

research. 



 

September 2013 3 103-9684602.400 

 

 

g:\projects\randolph county\new landfill\design hydrogeologic investigation\hydrogeo report\final\final hydrogeologic report.docx  

3.1.1 Drilling and Piezometer Installation 

Ten piezometers (PZ-1, PZ-2, PZ-3, PZ-4, PZ-5, PZ-6, PZ-7, PZ-8, PZ-9S, and PZ-9D) were installed 

within the proposed facility boundary (Table DH-1, Drawing DH-1).  South Atlantic Environmental Drilling 

and Construction Company (SAEDACCO) of Fort Mill, South Carolina performed the drilling and well 

installation activities.  The drilling equipment consisted of Gus Pech Brat and Brute drilling rigs equipped 

with 4.25-inch inner diameter (ID) hollow-stem augers and a 6-inch OD down-hole hammer.  The Gus 

Pech Brat drilling rig, utilizing a NQ coring system, performed rock coring in one borehole (PZ-9D) at the 

proposed landfill site.  The rock core data is summarized in Table DH-2.  An experienced Golder geologist 

was present to observe and log the drilling and rock coring and supervise the piezometer construction.  

During the auger drilling, split-spoon samples collected on 5-foot centers.  Two Shelby tubes and one bulk 

sample were also collected during the drilling activities.  These samples were submitted to a soil testing 

laboratory for analysis.     

After the drilling activities were completed at the site, an experienced Golder representative developed 

the piezometers (PZ-1 and PZ-9S) that were selected for aquifer testing.  The boring logs, piezometer 

construction records, and piezometer development forms for the newly installed piezometers are 

presented in Appendix DH-A.  The piezometer construction information is summarized in Table DH-1.  

Piezometer construction was performed in accordance with the standards described in the RCRA 

Technical Enforcement Guidance Document (1986) and the Draft North Carolina Water Quality 

Monitoring Guidance Document for Solid Waste Facilities (1995). 

The piezometers were installed with screened intervals targeting the uppermost aquifer.  The piezometer 

nested pair (PZ-9S and PZ-9D) were installed to determine the vertical flow gradient of the uppermost 

aquifer.  Piezometer depths range from 53 to 95 feet, with screen lengths that range from 10 to 20 feet. 

With the exception of PZ-9S and PZ-9D, piezometers were grouted to the surface and lockable expansion 

caps were installed.  Piezometers PZ-9S and PZ-9D were completed with lockable anodized aluminum 

protective casings and 3 feet by 3 feet by 0.5-foot concrete well aprons.  In the future, other piezometers 

that may be converted into monitoring wells will be completed with lockable anodized aluminum protective 

casings and concrete aprons. 

During the month of February 2011, three piezometers (PZ-1, PZ-7, and PZ-9S) were developed with 

disposable bailers to remove accumulated sediments resulting from the drilling and construction process 

and to hydraulically connect the piezometers with the aquifer.  Because of the variable yields from the 

piezometers, purge volumes varied from 3 gallons to approximately 30 gallons.  The piezometer 

development forms are presented in Appendix DH-A.   



 

September 2013 4 103-9684602.400 

 

 

g:\projects\randolph county\new landfill\design hydrogeologic investigation\hydrogeo report\final\final hydrogeologic report.docx  

Piezometers PZ-1, PZ-7, and PZ-9S were chosen for development to prepare the wells for aquifer testing.  

These three piezometers were selected for aquifer testing based on their physical location with regards to 

the proposed footprint of the landfill.  During the development activities, it was noted that PZ-7 did not 

have enough water and did not recharge fast enough to be a good candidate for aquifer testing.  As a 

result aquifer testing was only performed on PZ-1 and PZ-9S.  The results of aquifer testing are discussed 

in Section 3.1.3. 

A summary of the static groundwater elevation data for the piezometers are presented in Table DH-3.  

Static water level measurements were collected at the time of drilling, approximately 24 hours after 

piezometer construction, and approximately 7 days after construction.  Water levels were also periodically 

measured in the piezometers during site visits from December 2010 through March 2011. 

3.1.2 Soil Testing 

As previously mentioned, soil samples were collected from selected piezometer locations during drilling 

activities.  Standard penetration tests were performed at 5-foot intervals for each boring using a 2-foot 

long split-spoon sampler, except where the nested piezometer pair (PZ-9S/D) was installed.  Split-spoon 

samples were not taken in the duplicated section of the nested piezometer boreholes.  Soil samples from 

the split-spoons were collected so that selected samples could be evaluated and/or sent to a soil testing 

laboratory.  Undisturbed soil samples were collected using Shelby tubes at selected boring locations to be 

analyzed by a soil testing laboratory.  At piezometer locations where subsurface conditions proved to be 

too dense to advance a Shelby tube to the desired sample interval, bulk samples were collected from drill 

cuttings. 

Soil samples were sent to the Golder Associates Inc., Soil Testing Laboratory in Atlanta, Georgia for 

analysis.  Undisturbed Shelby tube samples from the PZ-2 and PZ-9D boreholes and a bulk sample from 

the PZ-1 borehole were collected from representative intervals of saprolite and sent to the laboratory.  

The samples were analyzed for a combination of parameters that included gradation, Atterberg limits, 

Unified Soil Classification System (USCS) designation, permeability, total porosity, total unit weight, and 

moisture content.  The results of the soil analyses are summarized in Table DH-4 and the laboratory 

report is provided as Appendix DH-B.  

3.1.3 Hydrogeologic Testing 

Water levels were also periodically measured in the piezometers during site visits from December 2010 

through March 2013.  The water level data are summarized in Table DH-3.  The measurements were 

collected using a decontaminated electronic water level indicator.  The surveyed point on the top of the 

well casing was used as reference, and the measurements were recorded to within 0.01 foot.  The 

groundwater elevation data collected on March 4, 2013, were used to construct a groundwater surface 

contour map and to infer groundwater flow directions at the site (Drawing DH-3). 
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Aquifer testing was performed on two piezometers (PZ-1 and PZ-9S) during the preliminary field 

investigation to estimate the horizontal hydraulic conductivity of the subsurface materials encountered at 

the site.  The method of aquifer testing used at the facility was In situ rising- and falling-head slug tests 

due to the relatively low well yields noted during well installation and development. 

Slug tests were conducted February 16-17, 2011, by experienced Golder personnel.  Falling- and rising-

head tests were performed on PZ-1 and PZ-9S; both of which are screened in bedrock.  Prior to 

performing the slug test, the piezometers were opened to the atmosphere for several minutes allowing 

groundwater levels to equilibrate.  Groundwater levels were then measured using an electronic water 

level indicator referenced to a surveyed point on the top of the piezometer casing.  A 15 or 30 pounds per 

square inch (psi) pressure transducer was lowered inside the well casing and placed approximately 10 to 

15 feet below the top of the water table.  A polyvinyl chloride (PVC) slug measuring 5 feet in length was 

then used to displace water inside the piezometer. 

After the slug was placed in the piezometer, the pressure transducer measured water levels at logarithmic 

time intervals inside the piezometer casing until the water inside the piezometer casing returned to its 

static level.  This portion of the aquifer test is referred to as the falling-head test.  Falling-head tests were 

terminated after water levels had recovered to within at least 99% of their pre-test level.  After the 

completion of the falling-head test, a rising-head test was performed.  At this point the slug was removed 

from the piezometer as the pressure transducer measured the water level at a logarithmic time interval 

inside the piezometer casing until the water level returned to its static water level measured before the 

start of the test. 

The results of In situ rising- and falling-head tests provide a quantitative estimate of horizontal hydraulic 

conductivity.  The slug test data were analyzed using the Bouwer and Rice (1976) equation, which is 

applicable to fully or partially penetrating piezometers in unconfined or confined aquifers.  An aquifer 

thickness of 100 feet was assumed for the bedrock portion of the aquifer.  The computer software 

program AQTESOLV, produced by HydroSOLVE, Inc., was used to assist in the analysis and plotting of 

data.  The individual data points and computer plots of time versus groundwater displacement are 

presented in Appendix DH-C.  A summary of the aquifer testing and the calculated geometric mean for 

hydraulic conductivity of the hydrogeologic unit is presented in Table DH-5. 

3.2 Geophysical Investigation 

The geophysical investigation was performed in July and August 2011 and included electrical resistivity 

surveys and seismic refraction surveys.  The geophysical survey was completed to provide a non-

intrusive assessment of the subsurface conditions at the site and to assess the depth to non-rippable 

bedrock.  The geophysical surveys were completed mostly along ridgelines with the study area to 

evaluate the probable depth that weathered bedrock can be excavated with mechanized equipment 
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without drilling and blasting.  The results of the geophysical survey also identify potential groundwater 

pathways and may assist in locating site monitoring wells.  

The results of the ERI survey clearly identify high resistivity sandy overburden deposits and low resistivity 

weathered bedrock or saprolite overlying highly undulating resistive bedrock.  The seismic refraction 

survey clearly identifies unconsolidated soil, weathered bedrock, and competent bedrock.  Seismic 

velocities are also used to identify soil and bedrock material that is rippable, marginally rippable, and non-

rippable assuming use of a single or multiple shank No. 9 Ripper (i.e., Caterpillar D-9).  The complete 

geophysical investigation report is included as Appendix DH-D. 

3.3 Comprehensive Field Investigation 

The comprehensive field investigation was performed between August 2012 and March 2013 and 

consisted of the drilling of 6 soil borings, installation of 60 piezometers, a field survey, well development 

and aquifer testing of selected piezometers, measurement of groundwater elevations, laboratory soils 

analysis, and regional geological research. 

3.3.1 Drilling Program 

Six soil borings were advanced and 60 piezometers (PZ-10S, PZ-10D, PZ-11 through PZ-16, PZ-17S, 

PZ-17D, PZ-18 through PZ-56, PZ-57S, PZ-57D, PZ-58 through PZ-60, PZ-61S, PZ-61D, and PZ-62 

through PZ-65) were installed within the proposed facility boundary (Table DH-1, Drawing DH-1).  

Geologic Exploration of Statesville, NC performed the drilling and well installation activities.  The drilling 

equipment consisted of Deidrich D-120 track mounted drilling rig equipped with 4.25-inch ID hollow-stem 

augers, 6-inch OD tricone bit, and a 2.5-inch ID NQ core barrel and a Gill Beetle 212 track-mounted 

drilling rig equipped with a 6-inch OD downhole hammer and an external air compressor.   

An experienced Golder geologist was present to observe and log the drilling and rock coring and 

supervise the piezometer construction.  During the auger drilling, split-spoon samples collected on 5-foot 

centers.  Six Shelby tubes and one bulk sample were also collected during the drilling activities.  These 

samples were submitted to a soil testing laboratory for analysis.     

After the drilling activities were completed at the site, an experienced Golder representative developed 

the piezometers (PZ-6, PZ-40, PZ-52, PZ-56, PZ-61S, and PZ-61D) that were selected for aquifer testing.  

The boring logs, piezometer construction records, and piezometer development forms for the piezometers 

are presented in Appendix DH-A.  The piezometer construction information is summarized in Table DH-1.  

Piezometer construction was performed in accordance with the standards described in the RCRA 

Technical Enforcement Guidance Document (1986) and the Draft North Carolina Water Quality 

Monitoring Guidance Document for Solid Waste Facilities (1995). 
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Three of the piezometer locations (PZ-10D, PZ-17D, PZ-39, PZ-57S, and PZ-61D) were chosen for rock 

coring based on their location within the proposed facility boundary.  The rock core data are summarized 

in Table DH-2 and images of the select core are shown on Drawing DH-2. 

The piezometers were installed with screened intervals targeting the uppermost aquifer.  The piezometer 

nested pairs (PZ-10S/D, PZ-17S/D, PZ-57S/D, and PZ-61S/D) were installed to determine the vertical 

flow gradient of the uppermost aquifer.  Piezometer depths range from 18 to 112 feet, with screen lengths 

that range from 10 to 20 feet. 

Unless specified below, piezometers were grouted to the surface and lockable expansion caps were 

installed.  Piezometers PZ-14, PZ-19, PZ-25, PZ-27, PZ-32, PZ-47, PZ-53, PZ-57S, PZ-57D, PZ-59, 

PZ-60, PZ-61S, PZ-61D, PZ-62, and PZ-64 were completed with lockable anodized aluminum protective 

casings and 3 feet by 3 feet by 0.5-foot concrete well aprons.  In the future, other piezometers that may 

be converted into monitoring wells will be completed with lockable anodized aluminum protective casings 

and concrete aprons. 

During the month of February 2013, five piezometers (PZ-6, PZ-40, PZ-56, PZ-61S, and PZ-61D) were 

developed with a Waterra™ Inertial Pump and/or a QED™ Development Pump to remove accumulated 

sediments resulting from the drilling and construction process and to hydraulically connect the 

piezometers with the aquifer.  Because of the variable yields from the piezometers, purge volumes varied 

from 10 gallons to approximately 60 gallons.  The piezometer development forms are presented in 

Appendix DH-A.   

Piezometers PZ-6, PZ-40, PZ-56, PZ-61S, and PZ-61D were chosen for development to prepare the 

wells for aquifer testing.  These three piezometers were selected for aquifer testing based on their 

physical location with regards to the proposed footprint of the landfill.  The results of aquifer testing are 

discussed in Section 3.1.3. 

The newly installed piezometers were surveyed in October 2012 by Fleming Engineering, Inc. of 

Greensboro, NC.  The 10 piezometers installed during the preliminary field investigation were resurveyed 

due to concerns about the accuracy of the original survey.  Horizontal locations of the piezometers were 

referenced to the imperial projected NC state plane North American Datum (NAD) 1983 coordinate 

system and elevations were referenced to the imperial North American Vertical Datum (NAVD) 1988.  

Piezometers elevations were surveyed to a hundredth of a foot as required in 15A NCAC .1623.  The 

sealed piezometer survey prepared by Fleming Engineering, Inc. is provided in Appendix DH-E. 

A summary of the static groundwater elevation data for the piezometers are presented in Table DH-3.  

Static water level measurements were collected at the time of drilling, approximately 24 hours after 
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piezometer construction, and approximately 7 days after construction.  Water levels were also periodically 

measured in the piezometers during site visits from October 2012 through March 2013. 

3.3.2 Soil Testing 

Soil samples were collected from selected piezometer locations during drilling activities.  Standard 

penetration tests were performed at 5-foot intervals for each boring using a 2-foot long split-spoon 

sampler, except where the nested piezometer pairs (PZ-10S/D, PZ-17S/D, PZ-57S/D, and PZ-61S/D) 

were installed.  Split-spoon samples were not taken in the duplicated section of the nested piezometer 

boreholes.  Soil samples from the split-spoons were collected so that selected samples could be 

evaluated and/or sent to a soil testing laboratory.  Undisturbed soil samples were collected using Shelby 

tubes at selected boring locations to be analyzed by a soil testing laboratory.  At piezometer locations 

where subsurface conditions proved to be too dense to advance a Shelby tube to the desired sample 

interval, bulk samples were collected from drill cuttings. 

Soil samples were sent to the Golder Associates Inc., Soil Testing Laboratory in Atlanta, Georgia for 

analysis.  Split-spoon samples from PZ-15, PZ-16, PZ-20, PZ-23, PZ-26, and PZ-59; undisturbed Shelby 

tube samples from the PZ-10D, PZ-27, PZ-36, PZ-38, PZ-56, and PZ-63 boreholes; and a bulk sample 

from the PZ-52 borehole were collected from representative intervals of saprolite and sent to the 

laboratory.  The samples were analyzed for a combination of parameters that included gradation, 

Atterberg limits, Unified Soil Classification System (USCS) designation, permeability, total porosity, total 

unit weight, and moisture content.  The results of the soil analyses are summarized in Table DH-4 and the 

laboratory report is provided as Appendix DH-B. 

3.3.3 Hydrogeologic Testing 

Water levels were also periodically measured in the piezometers during site visits from October 2012 

through March 2013.  The water level data are summarized in Table DH-3.  The measurements were 

collected using a decontaminated electronic water level indicator.  The surveyed point on the top of the 

well casing was used as reference, and the measurements were recorded to within 0.01 foot.  The 

groundwater elevation data collected on March 4, 2013, were used to construct a groundwater surface 

contour map and to infer groundwater flow directions at the site (Drawing DH-3). 

Aquifer testing was performed on six piezometers (PZ-6, PZ-40, PZ-52, PZ-56, PZ-61S, and PZ-61D) 

during the comprehensive field investigation to estimate the horizontal hydraulic conductivity of the 

subsurface materials encountered at the site.  The method of aquifer testing used at the facility was In situ 

rising- and falling-head slug tests due to the relatively low well yields noted during well installation and 

development.  Slug tests were conducted between February 20, 2013, and March 1, 2013, by 

experienced Golder personnel.  Slug tests were performed by the same procedures described in 

Section 3.1.3.   
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The results of In situ rising- and falling-head tests provide a quantitative estimate of horizontal hydraulic 

conductivity.  The slug test data were analyzed using the Bouwer and Rice (1976) equation, which is 

applicable to fully or partially penetrating piezometers in unconfined or confined aquifers.  An aquifer 

thickness of 100 feet was assumed for the bedrock portion of the aquifer.  The computer software 

program AQTESOLV, produced by HydroSOLVE, Inc., was used to assist in the analysis and plotting of 

data.  The individual data points and computer plots of time versus groundwater displacement are 

presented in Appendix DH-C.  A summary of the aquifer testing and the calculated geometric mean for 

hydraulic conductivity of the hydrogeologic unit is presented in Table DH-5. 

4.0 REGIONAL AND LOCAL GEOLOGY 

This section describes the geology in the region of the proposed MSW landfill, and site-specific geological 

conditions that may affect the performance of engineered features on the land surface in the proposed 

Phase I waste unit, the groundwater flow regime, and the ability to effectively monitor water quality at the 

site. 

4.1 Regional Geology 

The proposed Randolph County MSW landfill is located within the Piedmont physiographic province, 

which is comprised of several geologic belts with areas of similar rock types and geologic history.  The 

proposed Randolph County MSW landfill is located in a region known as the Carolina Slate Belt, which 

includes metamorphosed volcanic and sedimentary rocks of the Late Proterozoic to Cambrian age with 

numerous intrusions (Butler and Secor, 1991).  The proposed MSW landfill is located within the Uhwarrie 

Formation of the Carolina Slate Belt.  The Uhwarrie Formation in Randolph County can be described 

generally as mildly deformed felsic meta-volcanic rock.  The rock types within the Uhwarrie Formation are 

described as metamorphosed dacitic to rhyolitic flows and tuffs, light gray to greenish gray interbeded 

mafic and intermediate meta-volcanic rocks, meta-argillite, and meta-mudstone.  The dominant structures 

are open folds plunging south-west and the regional metamorphism is chlorite or biotite grade in the 

Barrovian sequence.  Because of the low-grade of metamorphism, the original textures are generally well 

preserved and stratagraphic relationships are clear in much of the region (Butler and Secor, 1991).  A 

geologic map developed from the 1985 Geologic Map of North Carolina, showing the rock types and 

structures observed in the area around the proposed landfill, is provided as Drawing DH-2.   

4.2 Local Geology 

Several rock types (all members of the Uhwarrie Formation) were identified within the area of the 

proposed Randolph County MSW landfill.  Quartzite appears to be the prominent rock type at the 

proposed Randolph County MSW landfill and may be associated with meta-volcanic-epiclastic rock 

identified on the 1985 Geologic Map of North Carolina.  Other major rock types identified at the proposed 

landfill were light gray to greenish gray meta-argilite and meta-mudstone, which appear to overlie the 
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quartzite in many locations.  Minor rock types identified during drilling include phyllite, 

meta-conglomerates, and chert. 

During the field activities, several outcrops of quartzite were identified adjacent to the Deep River along 

the proposed northern facility boundary and west of the proposed facility near the closed land-clearing 

and inert debris landfill.  Medium to large quartzite boulders are located across the site.  In general, the 

field observations correlate with the 1985 Geologic Map of North Carolina descriptions of the bedrock for 

the region of the site.   

Structural measurements of the orientation of foliation and joints were obtained in the field.  Most outcrops 

found on site are massive in texture and, therefore; foliations were only measured at three locations in 

and around the proposed facility.  The data were plotted on equal area stereographic nets, and spatial 

statistics were used to determine the data density within the stereographic net, thus indicating the best fit 

orientation that describes the overall trend of the foliation data.  The general strike and dip of foliation is 

represented as the black great circle on the stereographic plot of outcrop data on Drawing DH-2.  The 

general orientation of the measured foliation data is approximately N27
o
E: 86

o
NW.   

Joint orientations were also measured at the observed outcrops.  Twenty-six measurements were 

collected at 16 outcrops and plotted on equal area stereographic projections, and analyzed in the same 

fashion as the foliation data.  Generally, three orientations of joints were observed. Each joint orientation 

had two distinct dip angles.  The joints are oriented N45
o
E:  80

o
SE and 6

o
NW, N143

o
W: 87

o
NE and 

69
o
SW, and N108

o
E: 83

o
NE and 86

o
SW.  The general strike and dip of the joints are shown on the rose 

diagram included on Drawing DH-2. 

Lineament orientations were also evaluated for the area in and around the proposed landfill using the 

USGS 7.5-minute topographic maps of the area.  Orientations of stream segments and drainage feature 

that are expected to be influenced by geologic features were measured and plotted on equal area 

stereographic projections, and analyzed on Drawing DH-3.  Theses orientations were compared to the 

foliation and joint orientations presented above.   

One primary and two secondary lineament orientations were observed and visually represented on the 

rose diagram on Drawing DH-3.  The median orientation of the primary lineament is N33
o
E and the 

median orientation of the secondary lineaments are N2
o
E and S133

o
E, respectively.  The primary 

lineament has a similar orientation as the strike of the measured foliation in outcrops at the site.  The 

secondary lineament, S133E, has a similar orientation as one of the joint sets, N143
o
W.  The other 

secondary lineament does not correlate with measured joint sets or foliation.  

Three potential hydrogeologic units have been identified on site: saprolite, partially weathered rock 

(PWR), and bedrock.  For the purpose of this investigation, the saprolite hydrogeologic unit consists of in-
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place media with standard penetration test (SPT) results of less than 50 blows per 6 inches with a split-

spoon sampler; the PWR hydrogeologic unit is media with SPT results of greater than 50 blows per 

6 inches with a split-spoon sampler, but above auger refusal; and the bedrock hydrogeologic unit is 

defined as the geologic material below auger refusal.  Bedrock elevation contours were constructed 

based on auger refusal data from on-site borings, as shown on Drawing DH-5.  The hydrogeologic units 

are described in the sections below. 

4.2.1 Saprolite Hydrogeologic Unit 

As stated above, the saprolite hydrogeologic unit consists of in-place media with SPT results of less than 

50 blows per 6 inches with a split-spoon sampler.  The saprolite unit is variable in thickness and is 

discontinuous across the proposed landfill area.  The saprolite unit appears to mostly occur as an 

unsaturated porous medium across the proposed landfill area, including the Phase I area, with the 

exception of a few areas; such as areas adjacent to intermittent streams and drainage features (PZ-14, 

PZ-20, PZ-29, and PZ-55); in areas with extremely thick weathered zones like (PZ-56); and low lying area 

near the Deep River (PZ-59).  The unsaturated saprolite unit transmits infiltrating precipitation downward 

to the saturated zone through interconnected pore spaces or other more transmissive discontinuities 

(e.g., veins, relic foliation, or other features). 

Across the proposed facility, saprolite ranges in thickness from being absent to 53 feet below ground 

surface, with a mean thickness of 13 feet.  The USCS particle-size classification of this material, based on 

field observations and laboratory testing, ranges from silty sand, sandy silt, clayey silt, and silt.  Variations 

in the vertical distribution of materials that comprise the saprolite zone are most likely due to 

compositional changes in the mineralogy of the host rock, which can also result in differential weathering. 

During the field investigations, three split-spoon samples; collected from the saprolite unit in the bore 

holes of PZ-16, PZ-20, and PZ-26; were analyzed by the soil testing laboratory.  Eight undisturbed 

samples were collected from borings of PZ-2, PZ-9D, PZ-10D, PZ-27, PZ-36, PZ-38, PZ-56, and PZ-63 

and were analyzed by the soils testing laboratory.  One bulk sample was collected from boring PZ-1 and 

was analyzed by the soils testing laboratory.  These samples were collected from across the proposed 

facility.  Laboratory soils classifications of each of the undisturbed samples were defined as silty sand, 

sandy silt, clayey silt, and silt in accordance with the USCS.  Each undisturbed sample represents 

unsaturated saprolite.  Effective porosity calculations were performed using the soil testing results and the 

textural classification triangle (Johnson, 1967).  The average effective porosity of saprolite found at the 

site was 7 percent.  This value is less than those typically assigned to Piedmont saprolite (approximately 

20 percent; Harned and Daniel, 1989).  Laboratory-derived permeabilities were determined for the 

undisturbed and bulk samples as 1.1E-6 centimeter per second (cm/sec) for silty sand, 2.0E-5 cm/sec to 

4.7E-8 cm/sec for sandy silt, 4.5E-5 cm/sec to 2.7E-6 cm/sec for clayey silt, and 2.6E-4 cm/sec to 3.1E-6 

cm/sec for silt (Table DH-4).   
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Groundwater within the saprolite hydrogeologic unit is expected to be stored and transmitted in pore 

spaces, and the material is best described as hydraulically heterogeneous and anisotropic.  The nature of 

saprolite derived from the weathering of metamorphosed volcanic rocks and interbedded metamorphosed 

volcanic and sedimentary rock typically results in differential weathering patterns.  Differential weathering 

results in alternating zones of fresh rock and saprolite or PWR, thus resulting in a heterogeneous 

material.  The anisotropy is also due to the orientation of platy mineral grains like mica, resulting in 

greater permeability in the direction parallel to the foliation. 

4.2.2  Partially Weathered Rock Hydrogeologic Unit 

As stated above, the PWR hydrogeologic unit is media with SPT results of greater than 50 blows per 

6 inches with a split-spoon sampler, but above auger refusal.  The PWR hydrogeologic unit is 

discontinuous across the proposed landfill area and is variable in thickness.  The PWR unit appears to 

mostly occur as an unsaturated porous medium across the proposed landfill area, including the Phase I 

area, with the exception of a few areas; such as areas adjacent to intermittent streams and drainage 

features (PZ-10S, PZ-25, and PZ-46); in areas with extremely thick weathered zones like (PZ-13, PZ-27, 

PZ-28, and PZ-52); and low lying area near Gabriel’s Creek (PZ-61S).  The unsaturated PWR unit 

transmits infiltrating precipitation downward to the saturated zone through interconnected pore spaces or 

other more transmissive discontinuities (e.g., veins, relic foliation, or other features).  The PWR unit 

represents the transition zone between the highly weathered saprolite unit and the fractured bedrock unit.  

PWR is often characterized as rock that is competent and has greater frequency of fractures than 

unweathered rock, and is obviously weathered and lacking the strength of the unweathered host rock.  

Dissolution of mineral grains is typically readily visible with PWR and usually results in crumbly material.   

Observations of the PWR unit from split-spoon samples show ranges in thickness from being absent to 

more than 45 feet, with a mean thickness of approximately 10 feet.  The areas of the proposed facility that 

the PWR unit is absent to thin are located in areas with shallow bedrock (PZ-2, PZ-12, PZ-17S/D, PZ-19, 

PZ-43PZ-57S/D, and PZ-64) and areas where saprolite abruptly transitions to bedrock (PZ-21, PZ-40, 

PZ-41, PZ-49, PZ-62, and PZ-63).  In general, shallow bedrock is located at the top large hills and some 

ridges, along drainages and streams, and some side slopes.  Areas where saprolite abruptly transitions to 

bedrock are typically located on gentle slopes and appears to correspond with contacts between highly 

weathered meta-argilite or meta-mudstone and more competent quartzite.  

During the field investigations, three split-spoon samples collected from the bore holes from PZ-15, 

PZ-23, and PZ-59 were analyzed by the soils testing laboratory.  One bulk samples from PZ-52 was 

analyzed by the soils testing laboratory as well.  Shelby tube samples of the PWR were not able to be 

collected because the material was too dense to collect a sample.  Laboratory soils classifications of each 

of the undisturbed samples were defined as silty sand, clayey sand, sandy silt, and sandy clay in 

accordance with the USCS.  Effective porosity calculations were performed using the soil testing results 
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and the textural classification triangle (Johnson, 1967).  The average effective porosity of PWR found at 

the site was 17 percent.  This value is similar to those typically assigned to Piedmont saprolite 

(approximately 20 percent; Harned and Daniel, 1989).  Laboratory-derived permeability was determined 

for the bulk sample from PZ-52 as 2.6E-7 cm/sec.   

Aquifer tests for three piezometers (PZ-52, PZ-56, and PZ-61S) screened in the PWR hydrogeologic unit 

were performed during this investigation.  The hydraulic conductivities determined through analysis of 

rising-head and falling-head slug tests, ranged from 5.9E-5 to 1.1E-6 cm/sec.  The geometric mean of the 

slug test results is approximately 8.2E-6 cm/sec (Table DH-5 and Figure DH-2).  These values are within 

the range of hydraulic conductivity values report by Heath (1982) for fractured crystalline rocks typical of 

the Piedmont of North Carolina.   

Based on field observations, laboratory soils testing, and aquifer tests, the composition of the PWR 

hydrogeologic unit is similar to the overlying saprolite hydrogeologic unit.  The contact between the 

lowermost saprolite and the uppermost PWR is gradational in nature, and is therefore difficult to 

distinguish based solely on its soil classifications and hydraulic properties.  However, PWR is visually 

distinct from the saprolite unit due to its prominent rock fabric and the fresher mineral grains observed in 

drill cuttings and soil samples.  Also, a significant increase in blow counts is associated with the transition 

into the PWR unit, as seen in the boring logs in Appendix DH-A.   

Groundwater within the PWR hydrogeologic unit in and around the Phase I footprint is expected to be 

stored and transmitted in primary pore spaces and secondary pore spaces (e.g., fractures), and the 

material is best described as hydraulically heterogeneous and anisotropic.  The nature of PWR, like the 

overlying saprolite, typically results in differential weathering patterns along foliation and joint sets, though 

less so than that observed in the saprolite unit.  Differential weathering creates alternating zones of fresh 

rock and saprolite or PWR, thus resulting in a heterogeneous material.  The anisotropy is also due to the 

orientation of platy mineral grains like mica, resulting in greater permeability in the direction parallel to the 

foliation.  Often the PWR unit is highly fractured with both foliation-parallel fractures and near-vertical 

fractures, resulting in a flow regime defined by the interconnection of fractures that likely extend into the 

bedrock zone.  The lower PWR unit and upper bedrock unit is typically the zone of greatest transmissivity 

in Piedmont aquifer systems.  Though the PWR hydrogeologic unit is variable in vertical and lateral extent 

across the proposed Phase I area, the unit is considered to represent a significant hydrogeologic unit for 

the area in and around the proposed landfill area. 

4.2.3 Bedrock Hydrogeologic Unit 

As stated in Section 4.2, the bedrock hydrogeologic unit is typically considered media below the depth at 

which auger refusal was encountered.  Of the 76 bore holes advanced across the proposed landfill area, 

62 piezometers were completed with screened intervals within the bedrock hydrogeologic unit.  The upper 
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surface of the bedrock unit was defined across the site based on auger refusal elevations observed in the 

bore holes.  Depth to bedrock is variable across the area and range from 4 to 62 feet with an average 

depth of 22 feet.  Shallow areas of bedrock, less than 10 feet below ground surface, exist across the site; 

mainly on the large hill in the northwestern portion of the site near PZ-5, PZ-17S/D, and BH-2; the central 

portion of the site near PZ-6, PZ-51, and PZ-54; and the western portion of the site near PZ-4, PZ-43, and 

PZ-53. 

Depths to bedrock were converted to elevations to allow comparison to other elevation data across the 

site (Table DH-1).  The bedrock surface has been estimated based on these elevations, and is illustrated 

on Drawing DH-5.  The interpreted bedrock surface suggests that a bedrock mound is located northwest 

of the proposed limits of waste and correlates with the sites topographic high.  A bedrock ridge trends 

north-northeast and extends through the western portion of the proposed limits of waste.  Another 

bedrock mound is located at the southwestern limits of the proposed Phase 1 area.  Bedrock generally 

follows the topographic features at the site; a characteristic that is common in the Piedmont of North 

Carolina.  The bedrock surface interpretation in the Phase I area is likely more representative of the 

actual bedrock surface than in other areas of the proposed facility, due to the greater spatial control of 

data points.   

During the field work for the hydrogeologic investigations, geologic mapping and interpretation of the site 

and vicinity revealed significant fracture patterns, fabrics, and joint patterns in outcrops that could 

preferentially influence groundwater flow.  Foliations define the orientation of the intrinsic plane of 

weakness in the bedrock.  Differential weathering of compositional bands generally occurs as a 

weathering front that migrates over geologic time in the direction parallel to the orientation of the foliation.  

Therefore, understanding the changes in foliations across the site can offer some guidance in the likely 

directions that preferential pathways may develop.  Likewise, the orientation of fracture planes can 

significantly influence the migration of groundwater from areas of recharge to areas of discharge.   

During the two field investigations, bedrock coring was performed at six boring locations (PZ-9D, PZ-10D, 

PZ-17S, PZ-39, PZ-57S, and PZ-61D) selected to be representative of bedrock in and around the 

proposed facility footprint.  Piezometer PZ-39 is located in the proposed Phase I area and PZ-61D is 

located to the south of the Phase I area.  Piezometers PZ-10D and PZ-17S are located in the western 

portion of the site and PZ-57D is located in the northeastern part of the site.  Coring at bore holes PZ-10D 

and PZ-17S indicate that the bedrock surface is highly weathered and fractured meta-argillite with 

prominent foliation that transitions to quartzite without apparent foliation and less fracturing with depth.  

Coring at bore holes PZ-9D and PZ-39D indicate that the bedrock surface is highly weathered and 

fractured meta-argillite with prominent foliation.  Coring at bore holes PZ-57S and PZ-61D indicate that 

the bedrock surface is quartzite without apparent foliation and less fracturing with depth.  The rock quality 

designation (RQD) for PZ-10D, PZ-39, and PZ-57S revealed poor results for the uppermost bedrock, but 
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improved with depth.  Generally, the deeper the core, the less fractured the bedrock; however, PZ-9D and 

PZ-61D show poor rock quality (RQDs of 41 percent (%) and 0 %, respectively) at depth. 

An effective porosity of 9 percent was assumed for the bedrock hydrogeologic unit based on Heath 

(1982).  Aquifer tests of five piezometers (PZ-1, PZ-6, PZ-9S, PZ-40, and PZ-61D) screened in the 

bedrock hydrogeologic unit were performed during the two investigations.  The hydraulic conductivities, 

determined through analysis of rising-head and falling-head slug tests, ranged between 7.0E-5 and 

4.3E-8 cm/sec.  The geometric mean of the slug test results for bedrock is approximately 2.5E-6 cm/sec 

(Table DH-5 and Figure DH-2).  These values are within the range of hydraulic conductivity values report 

by Heath (1982) for fractured crystalline rocks typical of the Piedmont of North Carolina.  Hydraulic 

conductivities of the fractured bedrock unit are expected to fall within this range and vary locally with 

fracture intensity and interconnectivity.   

Based on the data provided above, groundwater flow through the bedrock hydrogeologic unit is expected 

to be less than that through the saprolite and PWR units; however, a significant component of 

groundwater flow is expected to migrate downward into the fracture network.  The component of 

groundwater flow traveling through the fracture network will follow a more circuitous path from recharge to 

discharge than in saprolite and PWR, resulting in greater residence time in the bedrock unit prior to 

discharge. 

4.2.4 Diabase Dikes 

Mesozoic igneous rocks, particularly diabase dikes, commonly occur in the Piedmont physiographic 

province of NC, including the region where the CCP monofill is proposed (Ragland, 1991).  Therefore, a 

field investigation was conducted to locate evidence on diabase dikes at the site.  The perennial and 

intermittent streams contained outcrops and float along much of their extent, but no evidence of diabase 

was found during geologic field reconnaissance.  No evidence of diabase was discovered during clearing 

activities with a bulldozer to provide drilling access.  Typically at sites with diabase dikes, weathered 

diabase is found in-place at ground surface surrounded by saprolite, due to the relatively young age of the 

diabase as compared to the country rock.  Even when the diabase has weathered to unconsolidated 

material, it commonly can be recognized at ground surface by the greenish colored soil that results from 

the weathering.  None of this evidence was observed during site exploration activities. 

No evidence of diabase was observed in any borings advanced at the site.  Soil samples, drill cuttings, 

and rock core were evaluated for the presence of ultramafic rock fragments or mineral grains with no 

indication of diabase. 
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5.0 SITE HYDROGEOLOGY 

The following sections discuss the hydrogeologic aspects of the site, with emphasis on the proposed 

Phase I area.  A significant amount of hydrogeologic investigation was performed in and around the 

proposed Phase I footprint.  During the two field investigations, fifteen piezometers were installed within 

the Phase I footprint.  Seventeen additional piezometers were installed in close proximity to the proposed 

footprint (Drawing DH-1).  At least two additional piezometers may be required within the Phase I footprint 

to provide additional data prior to final engineering design. 

5.1 Hydrology and Discharge Features 

The site is situated in a rugged terrain of knolls and valleys that range from approximately 538 to 840 feet 

above mean sea level, as shown on Drawing DH-1.  Surface water at the site flows from the topographic 

highs radially to the north, south, east, and west along drainages that ultimately discharge to the Deep 

River along the northern facility boundary.  Surface water on the western portion of the site flows from 

drainages to an unnamed stream along the western facility boundary that discharges into the Deep River.  

Surface water on the northern portion of the site flows from drainages to an unnamed stream that flows 

east and discharges into Gabriel’s Creek, which flows north to the Deep River.  Surface water from the 

eastern portion of the facility flows from drainages into Gabriel’s Creek, which flows north and discharges 

to the Deep River.  Surface water in the northern portion of the site flows from drainages north to the 

Deep River.   

5.2 Groundwater Flow Regime 

As previously discussed, shallow groundwater flow (upper 50 feet) typically occurs in two hydrogeologic 

units with gradational contacts.  Infiltrating water travels through the unsaturated saprolite to the PWR and 

the groundwater table; which transitions into the bedrock hydrogeologic unit.  Based on data collected 

from the piezometers, groundwater is generally not located in the saprolite at the site.  The saprolite unit 

grades into PWR, which in turn grades into bedrock with increasing depth.  The groundwater surface, 

based on water level measurements collected on March 4, 2013, is shown on Drawing DH-3, and the 

historical groundwater surface elevations are summarized in Table DH-3.  Groundwater flow segments on 

Drawing DH-4 and site-specific data were used to determine groundwater flow velocities calculated on 

Table DH-6. 

Several hydrogeologic cross-sections and lines of section are provided to illustrate the vertical component 

of groundwater flow, as shown on Drawings DH-6 and DH-7.  Groundwater beneath the proposed facility 

flows away from the topographically high areas located toward the center of the site.  Groundwater to the 

east of the topographic high area flows east toward Gabriel’s Creek.  Groundwater to the west of the 

topographic high area flows to the west toward another unnamed tributary of the Deep River.  

Groundwater to the north of the topographic high area flows to the north toward the Deep River. 
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Groundwater to the south of the topographic high area flows to the south toward an unnamed tributary of 

the Gabriel’s Creek.   

Given the nature of unconfined fractured bedrock aquifer systems, typical of the Piedmont of North 

Carolina, it is expected that a significant amount of interflow occurs in the unsaturated zone, as discussed 

in Fetter (1988).  The significance of interflow is dependent on the degree of hydraulic connectivity 

between the fractured bedrock and the overlying regolith.  Good connectivity will result in greater water 

movement into the fracture network, resulting in a longer, deeper, more circuitous flow path to the area of 

discharge.  Generally, the majority of groundwater flow across the site occurs laterally in the PWR zone.  

Based on site-specific hydrogeologic characteristics, groundwater is expected to move laterally more than 

vertically within the PWR unit, thus limiting the amount of aquifer recharge occurring in the bedrock unit in 

and around the proposed facility. 

5.2.1 Saprolite Hydrogeologic Unit 

As discussed in Section 4.2.1, the saprolite hydrogeologic unit is present across the proposed facility, but 

is not continuous and appears to be above the groundwater table across much of the proposed facility.  

Where the groundwater table extends into the saprolite unit, the saprolite hydrogeologic unit is expected 

to behave as a relatively heterogeneous and anisotropic porous medium, where groundwater flow 

directions are expected to mimic topography.  The degree of anisotropy is influenced by the orientation of 

foliation and compositional bands, and the hydrogeologic gradient, and heterogeneity is influenced by 

differential weathering and/or quartz veins.  Locally, variation in soil type, clayey horizons, and 

hydrogeologic structures may cause an irregular groundwater surface and/or flow paths. 

5.2.2 Partially Weathered Rock Hydrogeologic Unit 

As discussed in Section 4.2.2, the character of the PWR hydrogeologic unit is variable across the site.  

The thickness of PWR appears to be generally controlled by geology rather than topographical features.  

PWR is thickest in areas underlain by meta-argillite and mudstone and more shallow in areas underlain 

by quartzite.  During the course of this investigation, the PWR unit was identified in 60 of the borings.  

Because of the gradational nature of the site’s hydrogeologic units, the upper part of the PWR unit is 

expected to exhibit characteristics similar to the lower saprolite unit.  In general, this area is expected to 

behave as a relatively heterogeneous and anisotropic porous medium, where groundwater flow directions 

are expected to generally mimic topography.  The character of the PWR unit is highly variable and is 

influenced by differential weathering of the bedrock due to compositional variances of meta-argillite, 

mudstone, quartzite, and localized chert, and by local occurrences of greater bedrock fracture density.  

With increasing depth, groundwater flow within the PWR is expected to occur predominantly in fractures.  

Typically, the style of fracturing observed in the PWR and upper bedrock zone is due to stress relief 

through the removal of overburden materials over geologic time.  Based on rock cores within the PWR 
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and upper bedrock units, the lower PWR is expected to be highly fractured with fracture orientations 

generally oriented parallel to the rock foliation.  Well-developed iron oxide stains on the sub-vertical 

fracture walls provide evidence of the downward migration of water through the fracture network. 

5.2.3 Bedrock Hydrogeologic Unit 

Groundwater flow in the bedrock hydrogeologic unit occurs through hydraulic connectivity between the 

bedrock fracture network and the overlying regolith (saprolite and PWR).  Based on rock cores, the upper 

portion of the bedrock is expected to be highly fractured with the number of fractures expected to 

decrease with increasing depth. 

5.2.4 Horizontal Gradient Calculations 

Horizontal hydraulic gradients for the proposed facility were calculated using gradient segments from the 

March 4, 2013, groundwater surface contours shown on Drawing DH-3.  Components of groundwater flow 

occur in all three hydrogeologic units; saprolite, PWR, and bedrock.  

Hydraulic conductivity estimates were obtained from single well aquifer tests (slug tests), which are 

summarized on Table DH-5.  Hydraulic conductivity values generated by slug test recovery data on 

individual wells are considered to be higher than actual conductivities for site-scale movement of 

groundwater.  Curves generated during the analysis of slug test recovery data are typically impacted by 

near-field, or skin, effects and are reflective, in part, of the properties of the well screen filter pack judged 

to have greater hydraulic conductivity than the surrounding in situ materials.  The hydraulic conductivities 

for each of the site hydrogeologic units are provided in Table DH-5 and summarized in Figure DH-2.  The 

geometric mean of the PWR and bedrock hydrogeologic units combined is approximately 4.0E-6 cm/sec.     

The average horizontal gradients for gradient calculation segments, along with the geometric mean for 

available hydraulic conductivity values, were used to estimate linear groundwater flow velocities.  Average 

linear groundwater flow velocities were computed using the following modified Darcy equation: 

V = Ki/ne 

Where: 

 V = average linear velocity (feet per day)  

 K = hydraulic conductivity (feet per day)  

 i = horizontal hydraulic gradient  

 ne = effective porosity   

Effective porosity values were calculated for the PWR hydrogeologic unit, as described in Section 4.2.2 

and shown on Table DH-4. 
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Horizontal gradients for the proposed facility are presented in Table DH-6.  The calculated horizontal 

gradients from the groundwater flow segments on Drawing DH-3 range from approximately 0.057 to 0.063 

foot per foot.  Groundwater velocities were calculated using a hydraulic conductivity of 8.18E-6 cm/sec for 

groundwater flow through the PWR unit and a hydraulic conductivity of 2.52E-6 cm/sec for groundwater 

flow in the bedrock unit.  These values represent the geometric mean of the results from slug tests 

conducted in wells screened within PWR and bedrock.  The mean hydraulic conductivity represents a 

conservative estimate of groundwater flow in each hydrogeologic unit.  An effective porosity of 17 

percent was used in the groundwater flow velocity calculations within the PWR units based on calculated 

effective porosity results summarized on Table DH-4.   An effective porosity of 0.09 percent was used in 

the groundwater flow velocity calculations within the bedrock unit, based on Heath’s Basic Ground-Water 

Hydrology (1982).  The calculated linear groundwater flow velocities for the component of flow occurring 

in PWR is between 2.8 and 3.1 feet per year and the component of flow occurring in bedrock is between 

1.7 and 1.8 feet per year (Table DH-6).  Groundwater flow velocities within the fractured bedrock are likely 

to be highly variable, and may or may not be similar to the calculated values (Parker et al., 1994).   

5.2.5 Vertical Gradient Calculations 

Groundwater elevations from five nested piezometer pairs (PZ-9S/D, PZ-10S/D, PZ-17S/D, PZ-57S/D, 

and PZ-61S/D) were used to calculate vertical hydraulic gradients.  Piezometer pairs PZ-10S/D and 

PZ-17S/D are located northwest of the proposed waste unit, pair PZ-9S/D is located southwest of the 

proposed waste unit, pair PZ-57S/D is located downgradient of the proposed waste unit, and pair 

PZ-61S/D is located downgradient of the proposed Phase I area.  Vertical gradient calculations for the 

piezometer pairs were performed using water levels measured on March 4, 2013.  Vertical gradients were 

calculated using the vertical distance between the saturated portion of the screen midpoints of the pairs.   

Vertical gradients calculated for PZ-10S/D and PZ-61S/D indicate upward gradients for each date data 

were collected. Well pair PZ-10S/D are located adjacent to an intermittent stream and would be expected 

to have an upward gradient for at least a portion of the year.  Pair PZ-61S/D, though not immediately 

adjacent to a stream, is located in a low lying area relatively near Gabriel’s Creek.   

The vertical gradients calculated for PZ-9S/D, PZ-17S/D, and PZ-57S/D indicate downward gradients for 

each date data were collected (Table DH-7).  All three well pairs a located on side slopes and expected to 

be located in groundwater recharge zones and expected to have a downward vertical gradient.  

Hydrogeologic cross-sections are provided to illustrate the vertical component of groundwater flow, as 

shown on Drawing DH-7. 

6.0 VERTICAL SEPARATION, RECEPTOR, AND MONITORING CRITERIA 

The following sections discuss the vertical separation, receptor, and monitoring criteria for the proposed 

Phase I waste unit. 
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6.1 Relationship of Hydrogeology and Proposed Phase I MSW Disposal Unit 

A sufficient number of piezometers have been installed in and around the proposed facility, soil samples, 

and rock cores have been collected and evaluated, and site reconnaissance has been performed to 

adequately characterize the hydrogeology of the area with emphasis on the proposed Phase I area.  The 

hydrogeologic characteristics of the site are typical of the Piedmont. 

6.1.1 Vertical Separation from Bedrock 

The top of bedrock elevations are based on the criteria described in Section 4.2.3.  Bedrock surface 

contours were generated from these elevations and are presented on Drawing DH-5.  Proposed base 

grade contours for the Phase I disposal unit are also provided on Drawing DH-5 to evaluate vertical 

separation from bedrock.  The proposed base grades were designed to have a minimum separation of 

4 feet from the top of bedrock.  Bedrock is below mean groundwater elevations over much of the 

proposed Phase I footprint.  The vertical separation of the proposed base grades from bedrock for 

Phase I is also shown on the hydrogeologic cross-sections provided as Drawing DH-7. 

6.1.2 Vertical Separation from Seasonal High Groundwater Elevations 

Six months of groundwater elevation data were collected for all the completed facility piezometers 

between October 2012 and March 2013 (Table DH-3).  Over two years of groundwater elevations are 

available for the 10 piezometers installed during the preliminary field investigation.  This site-specific data 

set is sufficient to accurately predict on-site groundwater elevation fluctuations; but, supplemental 

historical data from other nearby locations were used to estimate seasonal high groundwater elevations 

for the site.  These locations include a North Carolina Division of Water Quality drought indicator well 

located at the North Carolina Zoo in Randolph County, located approximately 10 miles south of the site 

(Table DH-8) and the groundwater monitoring wells at the closed Randolph County MSW Landfill, located 

adjacent to the site (Table DH-9).  These locations are shown on Figure DH-3.  Based on the available 

data, a value of 3.0 feet was selected to represent the range in groundwater elevations that may be 

expected through seasonal cycles and a value of 6 feet was selected to represent the range in 

groundwater elevations that may be expected through several seasonal cycles.  These values were used 

to predict the potential seasonal high and long-term seasonal high water table of the site (Table DH-9).   

Precipitation data for the area were reviewed for trends and compared to the groundwater elevation data 

as described below.  The regional historical groundwater elevation data were evaluated with respect to 

the average precipitation recorded from 1971 to 1999 at the Asheboro 2W monitoring station and from 

2000 to 2012 at the KHBI Airport monitoring station (Table DH-10).  The Asheboro 2W station is located 

approximately 7 miles southwest of the site and the KHBI Airport station is approximately 13 miles 

southwest of the site (Figure DH-3).  A graphic representation of average monthly precipitation is shown 

on Figure DH-4.  A comparison of the precipitation data with the groundwater elevation data shows that 
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periods of high precipitation typically occur in March and September, whereas periods of highest 

groundwater elevations occur between March and June (Figure DH-5).   

The seasonal groundwater fluctuation observed in the preliminary field investigation piezometers (PZ-1 

through PZ-9D) at the proposed landfill was calculated by subtracting the average historical mean 

groundwater elevation from the average historical maximum groundwater elevation, which results in a 

fluctuation of 2.3 feet.  The general long-term seasonal groundwater fluctuation observed in the 

preliminary field investigation piezometers was calculated by subtracting the average maximum historical 

groundwater elevation from the average minimum historical groundwater elevation, which results in a 

fluctuation of 5.6 feet (Table DH-3). 

The seasonal groundwater fluctuation observed in the drought indicator well at the North Carolina Zoo 

was calculated by subtracting the historical mean groundwater elevation from the average maximum 

groundwater elevation, which results in a fluctuation of 2.5 feet.  The general long-term seasonal 

groundwater fluctuation observed in the drought indicator well was calculated by subtracting the 

maximum historical groundwater elevation from the minimum historical groundwater elevation, which 

results in a fluctuation of 4.5 feet (Table DH-8). 

The closed Randolph County MSW Landfill monitoring well groundwater elevations were only used to 

calculate the long-term seasonal groundwater fluctuation because of the lack of annual monthly data.  

The long-term seasonal groundwater fluctuation observed in the closed landfill wells was calculated by 

subtracting the average historical mean groundwater elevation from the average historical maximum 

groundwater elevation, which results in a fluctuation of 5.1 feet (Table DH-9).   

To account for the lack of historical groundwater elevation data for the majority of the proposed landfill’s 

piezometers, the seasonal high adjustment was determined by adding a conservative buffer of 3.0 feet, 

based on the calculations above of 2.3 and 2.5 feet of fluctuation.  The long-term seasonal high 

adjustment was determined by adding a conservative buffer of 6.0 feet, based on the calculations above 

of 5.6, 4.5, and 5.1 feet of fluctuation.  The seasonal high adjustment of 3.0 feet and the long-term season 

high adjustment of 6.0 feet were added to the March 4, 2013, groundwater elevations for each piezometer 

at the proposed landfill on Table DH-11 to estimate the seasonal high and long-term seasonal high 

groundwater elevations, respectively.  The estimated seasonal high groundwater elevations were 

contoured and presented as Drawing DH-8.  The estimated long-term seasonal high groundwater 

elevations were contoured and presented as Drawing DH-9.  Proposed base grades of the waste unit are 

at least 4 feet above the estimated long-term seasonal high groundwater elevations, as shown on 

Drawing DH-9 and in the hydrogeologic cross-sections on Drawings DH-7. 
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6.2 Potential Groundwater Receptors 

Based on the groundwater flow paths illustrated on Drawing DH-3, groundwater is expected to flow away 

from the site topographic highs radially toward an unnamed tributary of the Deep River to the west; 

toward an unnamed tributary of Gabriel’s Creek to the north; toward Gabriel’s Creek to the east; and to 

the Deep River to the north.  No known wells or other industrial or residential users of groundwater were 

identified in the vicinity of the proposed facility.  Therefore, the site hydrogeologic conditions should not be 

affected by local pumping.  Furthermore, off-site impacts to potential groundwater users are not 

anticipated. 

6.3 Ability to Effectively Monitor Groundwater 

No significant sources of potential contamination were identified within 2,000 feet of the property 

boundary during the hydrogeologic investigation.  Monitoring will be accomplished by the following 

methods.  A witness zone will be installed as part of the liner system for the ash disposal unit to identify a 

release from the upper liner.  A lower liner will be placed below the witness zone to further protect against 

a release to the uppermost aquifer.  Also, a Water Quality Monitoring Plan will be implemented and 

groundwater downgradient of the proposed Phase I CCP disposal unit will be monitored by a monitoring 

well network.  The Water Quality Monitoring Plan will be prepared and included in the application for 

permit to construct. 

No known physical or hydrogeologic conditions have been identified that effect the ability to monitor 

groundwater at the proposed facility and Phase I area.  Gabriel’s Creek and its tributary located south of 

the proposed Phase 1 area serves as an effective groundwater flow boundary.   

7.0 SUMMARY 

The purpose of this Site Hydrogeologic Report is to present the assessment of geologic and 

hydrogeologic characteristics of the proposed facility and Phase I area.  Further, the report must present 

data in support or non-support of the proposed facility’s use for waste disposal activities.  This report 

presents the current understanding of the groundwater flow regime and the relationship of the waste 

disposal unit to groundwater receptors and groundwater discharge features.   

The geologic and hydrogeologic data indicate that the site is located within typical Piedmont terrane.  A 

component of groundwater flow is expected to infiltrate into and through the unsaturated saprolite zone, 

into the PWR unit, and ultimately into the fractured bedrock.  Depths to groundwater and bedrock are well 

defined in and around the site.  The hydrogeologic conditions are adequately defined and the report 

demonstrates that the proposed waste disposal unit can be effectively monitored for potential releases. 
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from to from to

PZ-1 11/30/10 2 637.46 640.73 70.0 567.46 18.0 619.46 70 50.0 567.46 587.46 Bedrock

PZ-2 12/09/10 2 835.46 837.81 53.0 782.46 14.0 821.46 53 33.0 782.46 802.46 Bedrock

PZ-3 11/30/10 2 700.06 703.29 60.0 640.06 18.0 682.06 60 40.0 640.06 660.06 Bedrock

PZ-4 11/24/10 2 650.50 653.58 70.0 580.50 9.0 641.50 70 60.0 580.50 590.50 Bedrock

PZ-5 11/19/10 2 754.77 757.89 65.0 689.77 8.0 746.77 65 45.0 689.77 709.77 Bedrock

PZ-6 11/23/10 2 733.54 736.75 72.0 661.54 10.0 723.54 72 52.0 661.54 681.54 Bedrock

PZ-7 11/24/10 2 651.58 654.86 60.0 591.58 19.0 632.58 60 40.0 591.58 611.58 Bedrock

PZ-8 11/18/10 2 718.90 722.13 80.0 638.90 20.0 698.90 80 60.0 638.90 658.90 Bedrock

PZ-9S 12/10/10 2 622.11 624.18 55.0 567.11 29.0 593.11 54 44.0 568.11 578.11 Bedrock

PZ-9D 12/15/10 2 621.57 624.38 95.0 526.57 29.0 592.57 95 85.0 526.57 536.57 Bedrock

PZ-10S 09/11/12 2 658.22 660.99 16.0 642.22 16.0 642.22 15.5 5.5 642.72 652.72 Saprolite/PWR

PZ-10D 10/04/12 2 655.99 658.96 56.0 599.99 18.5 637.49 56.0 46.0 599.99 609.99 Bedrock

PZ-11 10/08/12 2 791.00 794.19 112.0 679.00 21.0 770.00 112.0 92.0 679.00 699.00 Bedrock

PZ-12 10/09/12 2 681.83 684.53 55.0 626.83 4.5 677.33 55.0 45.0 626.83 636.83 Bedrock

PZ-13 08/17/12 2 656.41 659.08 62.0 594.41 62.0 594.41 62.0 47.0 594.41 609.41 PWR

PZ-14 08/16/12 2 611.43 613.93 19.0 592.43 19.0 592.43 18.5 8.5 592.93 602.93 Saprolite/PWR

PZ-15 10/03/12 2 672.06 675.22 53.0 619.06 19.0 653.06 53.0 43.0 619.06 629.06 Bedrock

PZ-16 10/08/12 2 708.21 710.92 46.0 662.21 26.0 682.21 46.0 31.0 662.21 677.21 Bedrock

PZ-17S 10/04/12 2 826.46 829.34 52.0 774.46 5.0 821.46 52.0 42.0 774.46 784.46 Bedrock

PZ-17D 10/05/12 2 824.69 827.78 92.0 732.69 5.0 819.69 92.0 82.0 732.69 742.69 Bedrock

PZ-18 10/05/12 2 759.62 762.56 57.5 702.12 14.0 745.62 57.5 42.5 702.12 717.12 Bedrock

PZ-19 10/05/12 2 628.26 631.11 41.0 587.26 8.0 620.26 41.0 26.0 587.26 602.26 Bedrock

PZ-20 10/05/12 2 642.57 645.55 46.0 596.57 18.0 624.57 46.0 31.0 596.57 611.57 Bedrock

PZ-21 10/04/12 2 719.05 722.02 58.0 661.05 36.0 683.05 58.0 43.0 661.05 676.05 Bedrock

PZ-22 10/03/12 2 767.37 770.47 112.0 655.37 33.0 734.37 112.0 92.0 655.37 675.37 Bedrock

PZ-23 10/03/12 2 727.96 731.05 112.0 615.96 52.0 675.96 112.0 92.0 615.96 635.96 Bedrock

PZ-24 10/02/12 2 678.06 681.05 70.0 608.06 7.0 671.06 70.0 50.0 608.06 628.06 Bedrock

PZ-25 08/30/12 2 592.41 595.05 34.0 558.41 >34.0 <558.41 34.0 24.0 558.41 568.41 PWR

PZ-26 09/25/12 2 618.44 620.47 58.0 560.44 18.0 600.44 58.0 48.0 560.44 570.44 Bedrock

PZ-27 08/31/12 2 605.01 607.92 44.0 561.01 >44.0 <561.01 44.0 34.0 561.01 571.01 Saprolite/PWR

PZ-28 08/31/12 2 620.34 622.96 59.0 561.34 >59.0 <561.34 59.0 44.0 561.34 576.34 PWR

PZ-29 09/25/12 2 568.91 567.06 30.0 538.91 12.0 556.91 30.0 20.0 538.91 548.91 Bedrock

PZ-30 09/24/12 2 629.77 632.81 60.0 569.77 22.0 607.77 60.0 50.0 569.77 579.77 Bedrock

PZ-31 09/24/12 2 608.61 611.69 50.0 558.61 29.0 579.61 50.0 40.0 558.61 568.61 Bedrock

PZ-32 09/26/12 2 602.59 605.26 65.0 537.59 42.5 560.09 65.0 50.0 537.59 552.59 Bedrock

PZ-33 09/21/12 2 668.52 671.56 66.0 602.52 19.5 649.02 66.0 56.0 602.52 612.52 Bedrock

PZ-34 09/20/12 2 687.28 690.19 70.0 617.28 35.0 652.28 70.0 60.0 617.28 627.28 Bedrock

PZ-35 09/24/12 2 639.76 643.16 50.0 589.76 19.0 620.76 50.0 40.0 589.76 599.76 Bedrock

PZ-36 09/24/12 2 610.49 613.43 46.0 564.49 31.0 579.49 46.0 36.0 564.49 574.49 Bedrock

PZ-37 09/26/12 2 611.70 614.01 57.5 554.20 41.0 570.70 57.5 47.5 554.20 564.20 Bedrock

PZ-38 09/20/12 2 681.59 684.62 59.0 622.59 27.0 654.59 59.0 49.0 622.59 632.59 Bedrock

PZ-39 09/20/12 2 660.04 662.88 55.0 605.04 13.0 647.04 54.0 44.0 606.04 616.04 Bedrock

PZ-40 09/21/12 2 644.30 647.32 55.0 589.30 23.0 621.30 55.0 35.0 589.30 609.30 Bedrock

PZ-41 09/21/12 2 621.22 624.22 41.0 580.22 28.0 593.22 41.0 31.0 580.22 590.22 Bedrock

PZ-42 09/27/12 2 619.33 622.00 54.0 565.33 28.0 591.33 54.0 44.0 565.33 575.33 Bedrock

PZ-43 09/27/12 2 641.68 644.80 71.0 570.68 4.0 637.68 71.0 61.0 570.68 580.68 Bedrock

PZ-44 09/26/12 2 601.32 604.34 65.0 536.32 28.0 573.32 65.0 50.0 536.32 551.32 Bedrock

PZ-45 09/20/12 2 664.72 667.88 31.0 633.72 14.5 650.22 31.0 21.0 633.72 643.72 Bedrock

PZ-46 09/21/12 2 607.68 610.80 30.0 577.68 17.0 590.68 30.0 20.0 577.68 587.68 Bedrock

PZ-47 09/27/12 2 614.91 617.78 45.5 569.41 30.0 584.91 45.5 35.5 569.41 579.41 Bedrock

PZ-48 10/01/12 2 621.44 624.51 52.0 569.44 19.0 602.44 52.0 42.0 569.44 579.44 Bedrock

PZ-49 09/27/12 2 628.50 631.61 63.0 565.50 46.5 582.00 63.0 53.0 565.50 575.50 Bedrock

PZ-50 09/25/12 2 592.54 595.45 50.0 542.54 30.0 562.54 50.0 35.0 542.54 557.54 Bedrock

PZ-51 10/01/12 2 664.50 666.65 78.0 586.50 6.0 658.50 78.0 68.0 586.50 596.50 Bedrock

PZ-52 08/30/12 2 620.55 623.43 60.0 560.55 >60.0 <560.55 60.0 40.0 560.55 580.55 PWR

PZ-53 10/04/12 2 620.84 623.67 75.0 545.84 4.0 616.84 75.0 60.0 545.84 560.84 Bedrock

PZ-54 09/28/12 2 704.57 707.70 50.0 654.57 8.0 696.57 50.0 40.0 654.57 664.57 Bedrock

PZ-55 10/03/12 2 619.49 622.43 33.0 586.49 16.0 603.49 33.0 23.0 586.49 596.49 Bedrock

PZ-56 08/22/12 2 606.53 609.20 44.0 562.53 >44.0 <562.53 44.0 29.0 562.53 577.53 PWR

PZ-57S 09/28/12 2 567.48 570.29 40.0 527.48 12.0 555.48 40.0 30.0 527.48 537.48 Bedrock

PZ-57D 09/28/12 2 566.96 569.64 80.0 486.96 13.0 553.96 80.0 70.0 486.96 496.96 Bedrock

PZ-58 10/03/12 2 619.54 622.76 70.0 549.54 53.0 566.54 70.0 60.0 549.54 559.54 Bedrock

PZ-59 08/24/12 2 572.27 574.49 18.0 554.27 18.0 554.27 17.5 7.5 554.77 564.77 Bedrock

PZ-60 09/25/12 2 578.67 581.54 50.0 528.67 31.0 547.67 50.0 40.0 528.67 538.67 Bedrock

PZ-61S 09/06/12 2 566.34 568.90 29.0 537.34 >29.0 <537.34 29.0 19.0 537.34 547.34 Bedrock

PZ-61D 09/25/12 2 565.94 568.73 69.5 496.44 32.0 533.94 69.5 59.5 496.44 506.44 Bedrock

PZ-62 09/26/12 2 570.30 573.24 40.0 530.30 27.0 543.30 40.0 30.0 530.30 540.30 Bedrock

PZ-63 10/04/12 2 634.76 637.50 92.0 542.76 26.0 608.76 92.0 77.0 542.76 557.76 Bedrock

PZ-64 09/25/12 2 662.09 664.70 66.0 596.09 5.0 657.09 66.0 51.0 596.09 611.09 Bedrock

PZ-65 10/01/12 2 635.67 638.58 52.0 583.67 16.5 619.17 52.0 42.0 583.67 593.67 Bedrock

BH-1 09/07/12 - 735.07 - 23.0 712.07 23.0 712.07 - - - - No Well Set

BH-2 08/13/12 - 773.99 - 7.5 766.49 7.5 766.49 - - - - No Well Set

BH-3 08/13/12 - 765.22 - 13.0 752.22 13.0 752.22 - - - - No Well Set

BH-4 09/07/12 - 800.20 - 15.0 785.20 15.0 785.20 - - - - No Well Set

BH-5 08/14/12 - 798.50 - 27.0 771.50 27.0 771.50 - - - - No Well Set

BH-6 08/17/12 - 633.54 - 25.0 608.54 25.0 608.54 - - - - No Well Set

NOTES:

1. B.G.S. = below ground surface

2. A.M.S.L = mean sea level

3. T.O.C. = top of casing

4. PZ = piezometer

5. BH = borehole

6. PWR = partially weathered rock

feet A.M.S.L.

WELL ELEVATIONS
TOTAL DEPTH DRILLED TOP OF BEDROCK

Proposed Randolph County MSW  Landfill

GROUND 

SURFACE

Site Hydrogeologic Report

Piezometer Completion Summary

TABLE DH-1

SCREENED INTERVAL

PIEZOMETER 

NUMBER

DATE 

INSTALLED

CASING 

DIAMETER 

(inches)

LITHOLOGY OF 

SCREENED INTERVAL
T.O.C.

DEPTH             

(feet B.G.S.)

ELEV.

(feet A.M.S.L.)   

DEPTH            

(feet B.G.S.)

ELEV. 

(feet A.M.S.L.) 

DEPTH (feet B.G.S.) ELEVATION (feet A.M.S.L.)

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-1 - Piezometer Completion Summary.xlsx
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BORING LOCATION
CORED INTERVAL      

(feet)
% RECOVERY % RQD

42.0-47.0 80.0 53.0

47.0-52.0 100.0 43.0

52.0-57.0 80.0 32.0

57.0-62.0 100.0 41.5

23.0-29.0 98.7 83.3

29.0-31.7 100.0 0.0

31.7-41.5 100.0 84.6

41.5-51.8 97.1 97.1

9.0-11.0 96.8 50.0

11.5-13.5 39.6 0.0

13.5-17.2 23.7 0.0

17.2-18.0 67.7 0.0

18.0-19.0 100.0 0.0

15.0-25.0 38.8 17.7

25.0-35.0 80.4 34.2

35.0-45.0 99.0 86.7

45.0-55.0 99.2 88.8

13-17.5 62.0 1.0

17.5-19.5 100.0 100.0

19.5-26.5 93.0 90.0

26.5-34.5 100.0 91.0

35.0-39.0 69.8 10.4

39.0-42.7 61.3 21.3

42.7-46.7 67.8 10.4

46.7-52.0 27.6 0.0

52.0-55.0 33.3 0.0

NOTES:

3.  RQD = rock quality designation

Summary of Rock Coring

PZ-10D

PZ-17S

PZ-39

PZ-57S

2.  Piezometers PZ-10D, PZ-17S, PZ-39, PZ-57S, and PZ-61D were cored in September and October 2012 by 

Geologic Exploration with oversight by Golder Associates NC, Inc. 

PZ-61D

TABLE DH-2

Site Hydrogeologic Report

1.  Piezometer PZ-9D was cored in December 2010 by SAEDACCO with oversight by Golder Associates NC, Inc. 

PZ-9D

Proposed Randolph County MSW Landfill

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-2 - Rock Coring.xls
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TOD Water Level from 

TOC

24-HR Water Level 

fromTOC
7 Day 12/1/2010 12/20/10 01/27/11 02/14/11 03/29/11 04/13/11 05/18/11 06/14/11 08/23/11 09/27/11 10/03/11 11/09/11 12/01/11 04/10/12 10/12/12 10/15/12 10/22/12 11/01/12 11/12/12 12/20/12 01/07/13 02/18/13 03/04/13

PZ-1 637.46 3.27 640.73 569.80 591.73 -- 591.73 593.11 592.78 593.98 594.63 597.42 594.32 593.42 592.07 595.27 593.92 595.12 597.64 595.65 593.37 593.33 592.83 592.61 592.23 591.55 593.00 593.75 597.19

PZ-2 835.46 2.35 837.81 787.09 -- 792.89 NA 792.89 794.20 794.30 794.46 794.81 794.52 795.90 796.13 796.16 796.18 796.51 796.73 799.98 NA NA NA NA NA NA NA NA NA

PZ-3 700.06 3.23 703.29 Dry 640.68 -- 640.68 648.37 665.58 672.84 659.77 668.67 676.80 678.20 678.14 677.99 678.02 678.36 678.68 680.40 678.29 678.29 678.15 678.12 677.90 677.67 675.64 678.73 679.41

PZ-4 650.50 3.08 653.58 580.58 -- 583.28 583.31 582.76 581.68 581.27 580.41 580.27 580.17 580.09 580.00 579.99 579.99 580.06 580.07 580.01 579.97 579.97 579.96 579.94 579.96 579.91 579.89 580.05 580.06

PZ-5 754.77 3.12 757.89 -- -- 718.07 718.39 718.07 718.33 718.12 718.74 719.82 720.24 720.11 718.26 717.72 715.15 717.67 718.11 721.95 719.34 719.39 719.11 718.96 718.44 717.69 717.47 718.59 719.71

PZ-6 733.54 3.21 736.75 Dry Dry 673.18 673.54 673.48 673.44 673.47 674.11 674.65 675.20 675.04 673.81 673.20 673.09 673.27 673.61 677.42 675.41 675.48 675.29 675.34 674.88 674.16 673.66 674.40 675.12

PZ-7 651.58 3.28 654.86 Dry 594.06 597.17 597.68 596.86 597.82 593.31 599.27 602.65 600.35 599.20 594.65 593.35 593.31 592.59 596.93 603.47 595.35 595.22 594.88 594.21 592.60 592.54 592.53 599.73 602.58

PZ-8 718.90 3.23 722.13 643.13 668.33 -- 671.27 NA 670.35 670.91 671.13 671.99 671.42 671.32 669.93 669.65 669.43 669.89 671.08 672.33 669.79 669.77 669.56 669.40 669.20 668.47 668.22 668.75 670.07

PZ-9S 622.11 2.07 624.18 -- -- 588.62 NI 588.62 590.07 588.27 590.96 591.79 591.87 590.67 589.07 589.35 589.36 589.92 590.35 592.39 588.83 588.84 588.70 588.58 588.47 588.06 588.09 589.36 590.29

PZ-9D 621.57 2.81 624.38 -- 590.76 -- NI 590.76 588.68 590.72 589.74 590.58 590.02 589.33 587.73 588.21 588.16 588.88 589.54 591.20 587.46 587.47 587.28 587.18 587.07 586.66 586.82 588.33 589.33

PZ-10S 658.22 2.77 660.99 646.51 646.07 645.93 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 645.95 645.88 645.72 645.65 645.70 645.61 646.06 647.77 648.15

PZ-10D 655.99 2.97 658.96 604.34 606.04 626.86 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 630.74 636.29 642.06 644.61 645.68 645.90 646.34 648.20 649.33

PZ-11 791.00 3.19 794.19 684.82 711.06 710.99 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 711.04 710.99 711.22 710.71 710.69 710.13 709.99 710.15 710.71

PZ-12 681.83 2.70 684.53 627.48 653.04 652.93 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 652.67 652.75 652.72 652.25 651.64 651.94 652.65 656.49 657.97

PZ-13 656.41 2.67 659.08 598.45 616.31 616.25 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 615.93 614.98 614.96 614.53 614.20 613.93 614.00 613.90 614.65

PZ-14 611.43 2.50 613.93 Dry 598.65 600.41 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 600.41 600.53 600.25 600.15 600.08 599.92 600.21 600.94 601.23

PZ-15 672.06 3.16 675.22 621.84 636.25 636.30 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 636.18 636.17 636.00 635.88 635.76 635.54 635.90 636.39 636.79

PZ-16 708.21 2.71 710.92 Dry 683.50 683.31 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 683.34 683.31 683.14 683.04 682.85 682.54 682.44 682.47 682.53

PZ-17S 826.46 2.88 829.34 Dry 776.38 790.55 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 790.72 790.88 791.05 790.86 790.56 790.29 790.02 789.37 789.03

PZ-17D 824.69 3.09 827.78 773.97 786.21 787.86 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 787.86 788.52 788.49 788.84 788.17 787.45 786.91 786.49 787.03

PZ-18 759.62 2.94 762.56 702.01 704.15 706.57 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 706.57 708.04 711.98 716.17 721.83 725.54 725.15 726.11 727.07

PZ-19 628.26 2.85 631.11 Dry 595.21 599.54 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 599.54 600.55 601.26 601.37 601.21 600.84 600.67 601.73 603.09

PZ-20 642.57 2.98 645.55 596.85 602.07 613.76 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 613.76 621.59 626.74 626.45 626.18 626.74 630.58 636.78 638.13

PZ-21 719.05 2.97 722.02 665.98 668.28 668.24 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 668.22 668.33 667.93 667.89 667.42 666.54 666.03 665.90 666.92

PZ-22 767.37 3.10 770.47 670.92 674.42 674.30 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 674.21 674.22 673.98 673.80 673.45 672.74 672.38 671.88 671.75

PZ-23 727.96 3.09 731.05 Dry Dry 616.31 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 617.35 618.89 622.59 626.96 632.03 640.85 642.76 643.01 643.40

PZ-24 678.06 2.99 681.05 Dry 613.29 631.64 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 631.79 631.64 631.71 631.38 631.52 630.81 630.52 630.74 631.03

PZ-25 592.41 2.64 595.05 Dry 563.50 564.74 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 563.20 563.10 562.89 562.71 562.56 562.03 561.89 562.86 574.40

PZ-26 618.44 2.03 620.47 575.95 592.68 593.59 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 593.77 593.78 593.62 593.57 593.40 592.83 592.89 594.05 595.02

PZ-27 605.01 2.91 607.92 568.42 568.76 568.73 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 567.95 568.04 567.78 567.60 567.37 566.59 566.15 566.02 566.65

PZ-28 620.34 2.62 622.96 Dry 582.14 582.70 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 582.03 582.48 581.81 581.75 581.44 580.81 580.52 580.52 580.60

PZ-29 568.91 -1.85 567.06 536.21 553.47 553.66 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 553.42 553.24 553.05 552.72 552.29 551.52 552.81 562.25 562.35

PZ-30 629.77 3.04 632.81 Dry 569.54 572.36 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 572.21 572.22 572.02 571.88 571.62 570.89 570.49 570.08 570.24

PZ-31 608.61 3.08 611.69 558.82 572.73 572.95 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 572.53 572.54 572.24 571.98 571.63 570.84 570.88 571.49 572.91

PZ-32 602.59 2.67 605.26 Dry 537.78 544.92 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 547.74 549.24 550.11 550.46 550.29 549.76 549.53 549.21 549.19

PZ-33 668.52 3.04 671.56 Dry 602.89 604.39 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 606.04 609.74 610.95 612.13 613.09 614.02 613.92 613.79 613.73

PZ-34 687.28 2.91 690.19 Dry Dry 622.79 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 625.96 626.02 625.92 625.85 625.62 625.06 624.84 625.30 625.69

PZ-35 639.76 3.40 643.16 590.53 595.87 596.70 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 596.43 596.57 596.26 596.08 595.86 595.17 594.84 594.74 594.76

PZ-36 610.49 2.94 613.43 Dry 573.18 576.11 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 575.60 575.52 575.20 574.95 574.79 574.30 574.14 566.45 576.40

PZ-37 611.70 2.31 614.01 560.23 566.43 566.27 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 565.91 565.81 565.50 565.29 565.05 564.51 564.40 569.08 571.11

PZ-38 681.59 3.03 684.62 626.51 636.68 635.43 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 635.40 635.52 635.34 635.19 635.02 634.30 634.41 637.08 638.79

PZ-39 660.04 2.84 662.88 Dry Dry 605.63 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 609.90 610.64 611.93 613.21 614.23 614.93 615.07 615.46 616.33

PZ-40 644.30 3.02 647.32 590.77 601.95 602.08 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 602.74 601.79 601.52 601.34 601.09 600.40 600.15 599.98 600.20

PZ-41 621.22 3.00 624.22 Dry 589.30 589.24 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 588.81 588.79 588.52 588.23 587.97 587.37 587.20 586.41 591.81

PZ-42 619.33 2.67 622.00 Dry 569.83 569.64 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 569.35 569.26 568.98 568.74 568.61 568.14 569.90 568.12 572.26

PZ-43 641.68 3.12 644.80 Dry Dry Dry NI NI NI NI NI NI NI NI NI NI NI NI NI NI Dry Dry Dry Dry 569.85 Dry Dry Dry Dry

PZ-44 601.32 3.02 604.34 Dry 536.96 546.32 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 552.89 553.42 553.24 553.16 553.10 552.60 552.41 552.92 553.50

PZ-45 664.72 3.16 667.88 649.17 648.95 646.91 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 648.37 648.30 647.34 646.16 645.47 644.50 648.88 650.42 650.63

PZ-46 607.68 3.12 610.80 588.75 575.88 590.08 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 589.75 589.69 589.49 589.24 589.05 588.58 588.45 593.32 595.29

PZ-47 614.91 2.87 617.78 Dry 572.29 573.24 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 572.32 572.30 571.95 571.60 571.58 571.38 571.36 571.10 581.24

PZ-48 621.44 3.07 624.51 Dry 597.97 598.39 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 598.12 598.40 598.20 598.03 597.68 597.19 597.17 602.13 604.58

PZ-49 628.50 3.11 631.61 565.60 580.69 580.66 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 579.82 580.57 580.48 580.39 580.36 580.06 579.98 579.92 580.13

PZ-50 592.54 2.91 595.45 542.85 559.23 560.69 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 560.19 560.38 559.59 559.20 558.56 557.31 556.73 559.17 561.08

PZ-51 664.50 2.15 666.65 Dry 592.17 619.52 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 621.70 621.41 621.17 621.01 620.55 619.61 619.29 620.55 621.54

PZ-52 620.55 2.88 623.43 Dry 571.18 571.21 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 570.43 570.53 570.25 570.07 569.84 569.11 568.70 568.48 569.07

PZ-53 620.84 2.83 623.67 Dry 555.70 555.55 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 555.56 555.55 555.46 555.31 555.18 554.93 554.75 554.71 554.65

PZ-54 704.57 3.13 707.70 Dry Dry Dry NI NI NI NI NI NI NI NI NI NI NI NI NI NI 654.49 654.61 654.96 655.41 656.04 658.06 658.94 660.38 660.83

PZ-55 619.49 2.94 622.43 Dry 592.35 603.59 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 603.49 603.50 603.41 603.35 603.29 603.11 603.69 605.50 607.27

PZ-56 606.53 2.67 609.20 Dry 573.08 573.80 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 572.31 572.25 572.04 571.69 571.24 570.30 570.06 570.63 571.43

PZ-57S 567.48 2.81 570.29 Dry 537.50 537.24 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 537.13 537.07 537.09 537.01 537.01 536.95 537.06 539.45 539.89

PZ-57D 566.96 2.68 569.64 502.94 536.62 536.55 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 536.60 536.56 536.52 536.39 536.46 536.45 536.57 537.52 537.98

PZ-58 619.54 3.22 622.76 549.07 557.08 556.94 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 556.90 556.85 556.76 556.66 556.61 556.17 556.08 556.05 556.15

PZ-59 572.27 2.22 574.49 557.36 558.86 558.47 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 558.23 558.10 557.87 557.71 557.50 557.12 558.55 561.73 563.87

PZ-60 578.67 2.87 581.54 535.85 546.03 545.77 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 545.64 545.69 545.51 545.37 545.25 545.11 545.53 547.09 548.03

PZ-61S 566.34 2.56 568.90 Dry 546.43 544.94 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 545.61 545.71 545.47 545.24 545.05 544.56 544.87 549.06 551.69

PZ-61D 565.94 2.79 568.73 515.94 542.03 542.32 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 542.16 542.09 541.77 541.60 541.64 542.02 542.46 549.77 552.20

PZ-62 570.30 2.94 573.24 530.10 538.76 538.38 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 538.15 538.15 537.93 537.62 537.35 537.04 537.08 538.54 540.08

PZ-63 634.76 2.74 637.50 Dry 556.89 556.89 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 556.87 556.83 556.69 556.52 556.39 556.03 555.88 555.84 555.91

PZ-64 662.09 2.61 664.70 Dry 606.59 615.16 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 614.82 614.85 614.60 614.48 614.15 613.43 613.11 612.84 612.99

PZ-65 635.67 2.91 638.58 Dry 613.96 615.91 NI NI NI NI NI NI NI NI NI NI NI NI NI NI 615.53 615.82 615.48 615.45 615.11 614.41 615.57 621.65 622.79

Preliminary Field Investigation Pieazometers (PZ-1 through PZ-9D) Comprehensive Field Investigation Pieazometers (PZ-1 through PZ-9D)

Average MAX-MEAN 2.26 Average MAX-MEAN 4.00

Average MAX-MIN 5.64 Average MAX-MIN 1.55

NOTES:

1. G.S. = ground surface

2. TOC = top of casing

3. ELEV. = elevation

4. ft AMSL = feet above mean sea level

5. TOD = time of drilling

6. 24-HR = 24 hours after well construction, unless noted below

7.  - = no data available

8. NI - not installed

9.  MAX = maximum average groundwater elevation of available groundwater elevations

10.  MIN = minimum average groundwater elevation of available groundwater elevations

11.  MEAN = average groundwater elevation of historical average monthly groundwater elevations

TABLE DH-3

Summary of Groundwater Elevations for Piezometers

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

Groundwater Elevations (ft AMSL)
WELL & PIEZOMETER 

IDENTIFICATION
G.S. ELEV.

APPROXIMATE 

STICKUP (feet)
TOC ELEV.
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2" 1.5" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #100 #200 % GRAVEL % SAND % SILT % CLAY % GRAVEL % SAND % SILT % CLAY LIQUID LIMIT PLASTIC LIMIT
PLASTICITY 

INDEX

PZ-1 5.0-10.0 Bulk Sandy Silt MH 16.3 99.4 100.0 100.0 99.6 97.2 92.6 89.0 81.4 76.1 73.9 72.4 71.0 68.9 65.9 18.6 15.5 34.9 31.0 23.9 11.6 19.9 24.6 51 30 21 43 5 4.7E-08

PZ-2 7.0-9.0 Undisturbed Sandy Silt ML 33.0 80.4 100.0 100.0 100.0 100.0 100.0 100.0 99.7 98.9 96.9 92.7 88.6 84.7 75.4 0.3 24.3 56.9 18.5 1.1 30.7 53.8 14.4 42 34 8 52 12 2.0E-05

PZ-9D 8.0-10.0 Undisturbed Clayey Silt ML 41.5 80.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.6 99.2 98.5 97.4 94.5 0.0 5.5 73.5 21.0 0.2 9.7 76.2 13.9 47 37 10 53 6 4.5E-05

PZ-10D 6.0-8.0 Undisturbed Silt MH 34.5 80.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.5 98.6 97.7 96.3 92.1 0.0 7.9 60.1 32.0 0.1 7.8 63.5 28.7 52 40 12 52 3 3.1E-06

PZ-16 19.0-21.0 Bag Silt ML 24.5 - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.2 98.8 98.2 96.9 93.4 81.6 0.0 18.3 65.3 16.3 0.8 17.6 68.1 13.5 43 33 10 - 9 -

PZ-20 9.0-11.0 Bag Silt ML 27.8 - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 91.4 85.7 81.8 79.3 76.4 71.4 0.0 28.6 37.2 34.2 8.6 20.0 40.9 30.5 44 33 11 - 4 -

PZ-26 9.0-11.0 Bag Clayey Silt MH 21.2 - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.5 98.8 96.4 90.1 0.0 10.0 59.7 30.3 0.1 9.8 63.4 26.6 51 38 13 - 4 -

PZ-27 6.0-8.0 Undisturbed Clayey Silt MH 34.3 79.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 98.8 97.1 93.7 85.3 0.0 14.7 54.3 31.0 0.0 14.7 58.7 26.6 53 41 12 54 5 2.7E-06

PZ-36 11.0-13.0 Undisturbed Clayey Silt MH 19.0 83.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 99.2 99.0 98.7 98.3 97.6 0.0 2.4 43.1 54.5 0.4 2.0 51.4 46.1 56 36 20 51 1 4.1E-06

PZ-38 6.0-8.0 Undisturbed Silt ML 24.6 79.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.6 99.2 98.7 98.1 95.3 0.0 4.7 62.3 33.0 0.2 4.6 67.1 28.2 45 31 14 53 3 2.6E-04

PZ-56 21.0-22.0 Undisturbed Silty Sand SM 12.9 123.3 100.0 100.0 100.0 100.0 100.0 100.0 100.0 96.9 93.4 81.8 68.2 55.1 40.8 0.0 59.1 32.3 8.5 3.1 56.0 34.9 6.0 29 23 6 33 23 1.1E-06

PZ-63 12.0-13.0 Undisturbed Silt ML 16.7 79.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.3 97.1 96.2 95.6 94.9 93.0 0.0 6.9 55.0 38.0 1.7 5.3 60.7 32.3 40 31 9 54 3 5.9E-06

PZ-15 14.0-16.0 Bag Clayey Sand SC 5.1 - 100.0 100.0 85.8 84.2 82.3 81.3 78.5 66.5 58.9 51.5 45.8 40.0 32.3 21.5 46.1 22.1 10.2 33.5 34.2 23.4 8.9 30 21 9 - 20 -

PZ-23 24.0-26.0 Bag Sandy Silt ML 10.9 - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 94.2 88.9 81.7 75.7 69.0 59.2 0.0 40.8 46.5 12.7 5.8 35.0 48.6 10.6 33 26 7 - 16 -

PZ-52 50.0-55.0 Bulk Sandy Clay CL 6.8 120.0 100.0 100.0 100.0 99.8 97.8 95.1 87.9 82.1 77.0 72.0 68.1 63.6 57.0 12.1 31.0 35.5 21.5 17.9 25.1 37.9 19.0 37 22 15 30 11 2.6E-07

PZ-59 15.5-16.0 Bag Silty Sand SM 15.1 - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 81.7 71.1 61.7 55.1 48.3 39.5 0.0 60.5 27.7 11.8 18.3 42.2 29.9 9.7 30 24 6 - 20 -

NOTES:

1.     -  = no data available         

2.    cm/sec = centimeters per second

3.     USCS = Unified Soil Classification System

4.     pcf = Pounds per cubic feet

5.     USDA = United States Department of Agriculture

6.     ASTM = American Standards for Testing and Materials

7.     % = Percent

P
W

R
S

A
P

R
O

L
IT

E

DRY UNIT 

WEIGHT 

(pcf)

SEIVE ANALYSIS GRADATION RESULTS (% passing)NATURAL 

MOISTURE 

CONTENT

 (%)

TABLE DH-4

Summary of Laboratory Soils Test Data

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

ASTM SOIL CLASSIFICATION SYSTEM
SAMPLE 

TYPE

SAMPLE 

DEPTH 

(feet)

BORING 

NUMBER

HYDROGEOLOGIC

 UNIT

USCS 

SYMBOL

USCS 

CLASSIFICATION

WENTWORTH SOIL CLASSIFICATION SYSTEM ATTERBERG LIMITS
POROSITY 

(%)

EFFECTIVE 

POROSITY 

(%)

PERMEABILITY 

(cm/sec)

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-4 - Lab Soils Test Data.xlsx
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SCREENED 

LITHOLOGY

PIEZOMETER 

IDENTIFICATION

SATURATED 

AQUIFER 

THICKNESS VALUE              

(feet)

SCREEN LENGTH                     

(feet)

PIEZOMETER 

DIAMETER 

(inches)

AQUIFER 

ANALYSIS 

METHOD

AQUIFER TEST 

TYPE

HYDRAULIC 

CONDUCTIVITY 

(cm/sec)

Rising 5.90E-05

Falling 9.75E-06

Rising 1.39E-06

Falling 1.11E-06

Rising 1.73E-05

Falling 1.95E-05

Geomean = 8.18E-06

Rising 1.88E-06

Falling 1.77E-06

Rising 5.40E-07

Falling 1.14E-06

Rising 5.79E-05

Falling 6.95E-05

Rising 4.27E-08

Falling 1.12E-06

PZ-61D 100 10 2 Bouwer-Rice Rising 1.04E-05

Geomean = 2.52E-06

Geomean (total) = 4.04E-06

NOTES:

1.  Geomean = geometric mean

2.  cm/sec = centimeter per second

3.  PWR = partially weathered rock

TABLE DH-5

Summary of Aquifer Test Data

Preliminary Hydrogeologic Evaluation

Proposed Randolph County Landfill

P
W

R

4.99

6.14

9.69

20

15

10

2

2

2

Bouwer-Rice

Bouwer-Rice

Bouwer-Rice

100

100

100

100

20

B
E

D
R

O
C

K

PZ-52

PZ-56

PZ-61S

PZ-1

PZ-6

PZ-9S

PZ-40

Bouwer-Rice

Bouwer-Rice20

10

20

2

2

2

2

Bouwer-Rice

Bouwer-Rice

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-5 - Aquifer Test Data.xlsx
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680

540

650

550

690

570

680

540

650

550

690

570

NOTES:

3.  cm/sec = centimeters per second

4.  ft = feet

5.  AMSL = above mean sea level

6.  ft/ft = foot per foot

7.  ft/yr = feet per year

8.  Horizontal velocities based on the modified Darcy equation Vgw = Ki/ne.

0.057 1.65

P
W

R
B

E
D

R
O

C
K

TABLE DH-6

Hydraulic Gradients and Linear Flow Velocities

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

i 3 2.52E-06 2104 0.09 SE

0.063 1.82

i 2

0.17 SE 0.057

1.79

i 1 2.52E-06 2234 0.09 ENE

2.52E-06 1622 0.09 ESE 0.062

i 1 8.18E-06 2234 0.17 ENE 0.063 3.12

GRADIENT 

SEGMENT

HYDRAULIC 

CONDUCTIVITY 

(K, cm/s)

GRADIENT 

SEGMENT 

LENGTH (ft)

EFFECTIVE 

POROSITY (ne)

FLOW 

DIRECTION

2.  The effective porosity for Bedrock was used in velocity calculations as described in the text.  The value was derived from Johnson, 1967.

1.  The effective porosity for PWR was based on site specific data as described in the text.

Gradient

(i, ft/ft)

Velocity

(v, ft/yr)

Elevation

(ft AMSL)

3.07i 2 8.18E-06 1622 0.17 ESE 0.062

2.84i 3 8.18E-06 2104

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-6 - Hydraulic Gradients and Linear Flow Velocities.xlsx
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DISTANCE 

BETWEEN 

SCREEN 

MIDPOINTS 

(feet)

ELEVATION 

ABOVE MEAN 

SEA LEVEL      

(feet)

VERTICAL 

GRADIENT 

(foot/foot)

DISTANCE 

BETWEEN 

SCREEN 

MIDPOINTS 

(feet)

ELEVATION 

ABOVE MEAN 

SEA LEVEL      

(feet)

VERTICAL 

GRADIENT 

(foot/foot)

PZ-9D 85-95 588.33 589.33

PZ-9S 44-54 589.36 590.29

PZ-10D 56-56 648.20 649.33

PZ-10S 5.5-15.5 647.77 648.15

PZ-17D 82-92 786.49 787.03

PZ-17S 42-52 789.37 789.03

PZ-57D 70-80 537.52 537.98

PZ-57S 30-40 539.45 539.89

PZ-61D 59.5-69.5 549.77 552.20

PZ-61S 19-29 549.06 551.69

NOTES:

40.90 -0.017 40.90 -0.012

0.025 41.54 0.023

TABLE DH-7

Summary of Vertical Gradients

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

40.52 0.048 40.52

1.       Positive vertical gradient values indicate downward flow direction and negative vertical gradient values indicate upward flow direction.

0.04841.77 0.069 41.77

2.       The distance between screen midpoints was calculated by taking the midpoint of the screened interval below the static water level.

0.047

40.26 -0.011 40.44 -0.029

41.54

WELL PAIR

SCREENED 

INTERVAL 

(feet)

02/18/13 03/04/13

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-7 - Summary of Vertical Gradients.xlsx
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MONTH

HISTORICAL AVERAGE MONTHLY 

GROUNDWATER ELEVATIONS 

(feet AMSL)

2012 AVERAGE MONTHLY 

GROUNDWATER ELEVATIONS 

(feet AMSL)

January 730.77 730.52

February 731.18 731.14

March 732.49 731.86

April 733.53 733.42

May 733.12 732.66

June 732.15 731.99

July 730.96 730.93

August 730.41 730.32

September 729.51 729.25

October 729.05 727.94

November 729.17 729.13

December 730.01 729.84

MAX 733.53 733.42

MIN 729.05 727.94

MEAN 731.03 730.75

MAX-MEAN 2.50 2.67

MAX-MIN 4.48 5.48

NOTES:

4.  feet AMSL = feet above mean sea level

TABLE DH-8

Summary of Average Groundwater Elevations for Drought Indicator Well

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

6.  MIN = minimum average groundwater elevation of available groundwater elevations

7.  MEAN = average groundwater elevation of historical average monthly groundwater elevations

1.  Data are from NCDENR Division of Water Quality website: 

http://ncwater.org/Data_and_Modeling/Ground_Water_Databases/Drought_Indicator_Wells/.

2.  "Historical Average Monthly Groundwater Elevations" are averages of available groundwater elevations 

recorded for the NC Zoo, North Carolina Drought Indicator Well (M53L1). Daily waterlevels were recorded from the 

well since January 1, 2003. Data recorded before this date was recorded sporadically.

3.  "2012 Average Monthly Groundwater Elevations" are averages of available groundwater elevations recorded for 

a given month within the calendar year from January 2012 to December 2012 for the NC Zoo, North Carolina 

Drought Indicator Well (M 53L1).

5.  MAX = maximum average groundwater elevation of available groundwater elevations

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-8 - Summary of Average Groundwater Elevations for Drought Indicator Well (M 53L1), NC Zoo, 

Randolph Co., North Carolina.xls
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MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-A1 MW-A2 MW-A3
TOC Elevation            

(ft AMSL)
610.97 582.75 587.33 719.10 722.67 624.96 586.97 594.73 617.79 624.62 641.54 694.76

Date

09/22/94 591.76 -- -- -- 661.80 612.91 565.70 581.09 594.34 -- -- 682.81

11/08/94 590.22 -- -- -- 661.43 612.90 565.22 578.50 593.86 -- -- --

01/18/95 593.92 -- -- -- 661.35 616.08 566.23 584.11 594.81 -- -- --

04/23/96 594.57 -- -- -- 670.56 613.87 566.26 581.78 597.74 -- -- 687.39

06/17/97 595.06 -- -- -- 672.12 613.31 565.81 578.72 597.05 -- -- 684.60

10/16/97 593.86 -- -- -- 668.10 613.51 565.30 575.39 594.95 -- -- 682.11

04/21/98 598.00 -- -- -- 673.00 616.06 567.35 585.57 600.16 -- -- 689.28

04/07/99 596.02 -- -- -- 666.42 614.44 566.25 583.73 597.34 -- -- 683.74

10/13/99 595.35 -- -- -- 662.22 614.96 566.25 581.80 595.81 -- -- 680.58

04/05/00 596.03 -- -- -- 665.47 613.78 566.06 584.46 599.79 -- -- 683.61

10/25/00 593.83 -- -- -- 661.24 613.49 564.69 576.28 594.79 -- -- 679.36

04/04/01 595.97 -- -- -- 661.07 614.96 566.72 584.95 599.17 -- -- 682.76

04/08/02 594.79 578.22 -- -- 658.42 613.76 566.28 583.61 598.03 -- -- 682.15

10/21/02 594.46 578.15 -- -- 653.82 614.01 562.89 581.41 593.48 -- -- 677.45

04/14/03 598.32 578.40 -- -- 667.12 615.19 569.30 585.08 602.49 -- -- 687.30

10/01/03 596.68 577.11 -- -- 668.92 613.71 566.75 581.94 601.02 -- -- 684.27

04/05/04 594.96 577.64 -- -- 666.98 614.79 566.60 583.53 600.97 -- -- 684.28

10/18/04 595.69 576.77 -- -- 663.77 613.75 566.14 581.83 599.61 -- -- 680.90

04/07/05 596.22 578.10 -- -- 669.97 613.40 567.55 584.00 603.09 -- -- 684.65

10/06/05 592.87 577.17 -- -- 663.53 611.94 561.82 573.06 597.38 -- -- 679.08

04/03/06 593.08 577.76 -- -- 664.57 613.80 566.50 582.05 601.36 -- -- 681.20

10/03/06 591.87 577.38 -- -- 659.26 612.41 563.20 574.54 597.46 -- -- 676.95

04/05/07 594.80 577.75 -- -- 664.74 613.92 566.67 581.85 601.69 -- -- 682.26

10/18/07 590.04 576.83 -- -- 655.87 609.32 -- 570.74 592.68 -- -- 676.35

04/28-29/2008 594.57 570.88 569.08 700.65 658.64 617.55 568.07 583.01 600.33 618.11 637.72 685.12

10/22/08 593.19 566.14 563.74 696.10 657.41 613.86 566.39 578.41 595.84 615.08 636.36 680.32

04/07/09 596.59 568.14 -- 701.37 664.68 614.10 569.01 583.53 601.99 617.02 636.45 684.54

10/19/09 592.67 565.33 563.31 696.14 660.17 613.83 565.27 575.27 594.36 614.51 636.34 679.85

04/28-29/2010 595.59 566.66 564.91 707.73 669.52 613.85 567.26 579.09 600.17 615.81 636.10 683.19

10/12/10 593.71 565.05 562.93 697.28 662.77 613.80 565.10 574.93 594.32 614.52 636.53 680.21

04/11-13/2011 595.36 567.60 568.46 710.55 661.22 614.41 568.59 583.92 599.98 616.26 636.48 683.37

10/3-4/2011 592.24 565.17 564.08 694.61 657.79 613.79 565.29 576.33 593.64 614.20 636.50 678.09

04/10/12 595.71 567.70 565.96 709.47 663.99 613.94 568.58 581.75 600.90 615.95 636.22 682.96

10/16/12 591.76 565.06 563.40 697.26 657.18 613.93 565.73 575.45 593.91 614.36 636.40 679.06

MEAN 594.40 572.68 565.10 701.12 663.39 613.92 566.21 580.34 597.78 615.58 636.51 682.18

MAXIMUM 598.32 578.40 569.08 710.55 673.00 617.55 569.30 585.57 603.09 618.11 637.72 689.28

MINIMUM 590.04 565.05 562.93 694.61 653.82 609.32 561.82 570.74 592.68 614.20 636.10 676.35

MAX-MEAN 3.92 5.72 3.98 9.43 9.61 3.63 3.09 5.23 5.31 2.53 1.21 7.10

Average MAX-MEAN of Monitoring Wells: 5.10

NOTES:

1. ft AMSL = feet above mean sea level

2. TOC = top of casing

3. -- = no data available

4. Historical data prior to April 2008 provided by Randolph County and taken from historical reports from Hazen and Sawyer and Environment 1.

TABLE DH-9

Summary of Historical Static Water Level Data at the Closed Randolph County Landfill, Permit No. 76-01

Site Hydrogeologic Report

Monitoring Well

Static Water Elevation  (ft AMSL)

Proposed Randolph County MSW Landfill

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-9 - Historical Waterlevels (Old Landfill).xlsxTable DH-9 - Historical Waterlevels (Old Landfill).xlsx
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Year January February March April May June July August September October November December Annual

1971 2.39 4.67 4.05 3.42 5.90 2.62 2.13 7.58 1.95 6.55 2.65 2.23 46.14

1972 3.33 3.82 1.92 3.01 6.69 9.44 3.13 1.81 5.93 2.08 5.47 6.03 52.66

1973 3.78 3.50 4.57 3.14 4.40 6.62 4.61 3.80 1.70 1.07 0.69 5.43 43.31

1974 3.26 3.61 3.10 2.86 7.54 3.98 2.15 4.16 6.93 1.08 2.11 3.58 44.36

1975 7.70 3.67 7.75 1.68 9.60 1.38 11.54 2.28 8.95 2.53 2.34 2.18 61.60

1976 2.47 0.64 3.08 0.26 4.54 8.92 2.01 3.29 3.42 5.26 2.06 4.49 40.44

1977 2.94 1.97 6.47 1.41 1.38 1.37 1.32 6.89 6.20 5.56 2.65 2.72 40.88

1978 8.63 0.62 3.93 4.36 4.31 3.96 3.66 4.89 2.21 0.02 2.85 3.67 43.11

1979 5.51 6.35 4.28 5.24 4.18 4.45 2.91 3.56 7.36 1.97 4.75 1.19 51.75

1980 4.40 1.55 5.82 1.85 4.36 2.77 4.67 2.22 4.86 1.70 2.34 1.55 38.09

1981 0.81 4.50 2.08 1.07 2.96 4.17 6.82 7.60 4.56 3.32 0.56 3.09 41.54

1982 3.62 4.73 1.66 6.01 4.69 6.29 3.76 3.63 1.73 6.36 1.95 4.12 48.55

1983 2.04 6.10 5.07 4.27 4.44 2.71 2.06 1.70 1.65 3.16 5.26 5.76 44.22

1984 4.42 6.06 7.12 4.66 4.79 1.88 8.23 0.61 1.17 0.24 1.81 2.91 43.90

1985 3.61 3.80 1.40 0.83 6.04 6.31 3.72 9.31 0.04 4.11 9.54 1.17 49.88

1986 0.79 1.34 2.39 1.55 1.38 0.81 3.39 6.24 0.70 2.36 4.27 3.33 28.55

1987 4.88 4.27 2.34 7.21 0.65 3.33 1.95 2.14 9.32 0.98 3.64 3.22 43.93

1988 3.56 2.33 2.21 2.64 3.57 2.30 1.72 5.97 5.29 2.86 1.79 0.45 34.69

1989 0.95 7.09 5.75 3.83 2.83 5.38 4.37 3.90 3.59 3.01 2.44 3.13 46.27

1990 4.16 5.57 3.68 2.44 8.25 1.14 1.40 3.53 1.46 13.63 2.33 2.70 50.29

1991 5.44 1.24 5.57 4.06 2.86 1.36 4.04 5.70 3.60 0.77 1.88 2.25 38.77

1992 3.26 3.64 3.33 5.18 2.54 6.49 3.35 3.77 1.30 3.62 4.28 2.98 43.74

1993 6.01 3.37 8.25 5.74 5.58 1.62 1.21 2.29 0.73 2.25 3.85 3.46 44.36

1994 4.33 3.32 5.28 1.82 2.80 3.70 4.29 3.41 2.66 1.46 2.13 1.32 36.52

1995 4.51 5.28 1.98 1.57 4.48 8.47 7.26 3.10 2.52 9.57 5.53 1.59 55.86

1996 4.78 2.80 3.81 3.47 2.77 2.89 4.39 3.37 8.68 2.73 3.98 2.23 45.90

1997 3.51 3.06 3.30 5.86 1.09 2.65 8.09 2.46 5.75 2.73 3.07 3.43 45.00

1998 7.46 6.00 5.80 4.69 3.03 2.19 2.00 2.55 5.08 1.39 2.58 4.60 47.37

1999 7.46 1.30 2.78 2.96 0.61 3.13 2.12 5.42 11.22 3.23 2.10 1.56 43.89

2000 3.08 0.49 1.36 0.82 0.09 0.31 1.74 0.88 1.30 0.20 0.11 0.00 10.38

2001 0.04 1.10 4.24 0.89 1.12 2.37 0.74 1.23 1.56 1.37 0.25 0.72 15.63

2002 3.74 0.50 2.76 0.17 2.49 0.91 0.89 4.29 2.75 2.14 2.00 3.43 26.07

2003 1.11 1.97 4.09 3.70 2.83 2.84 2.47 2.72 1.94 0.92 1.12 1.35 27.06

2004 1.01 1.69 1.09 1.16 2.41 3.08 0.54 0.00 1.34 1.02 2.46 1.18 16.98

2005 1.72 1.66 1.92 1.60 0.80 1.38 2.10 2.20 0.35 2.83 2.03 0.43 19.02

2006 0.97 0.68 0.79 2.94 0.71 4.07 1.62 2.08 1.37 2.67 3.15 0.17 21.22

2007 0.84 1.44 1.48 2.10 0.83 2.06 0.17 1.66 1.84 3.02 0.31 2.43 18.18

2008 0.79 1.54 2.12 2.83 1.71 0.03 0.51 3.24 2.37 0.88 0.88 2.00 18.90

2009 0.77 0.52 3.55 1.90 1.83 6.92 4.22 1.14 1.68 1.95 5.36 3.91 33.75

2010 2.28 1.06 2.55 0.83 3.38 1.67 2.89 1.48 3.46 1.42 0.70 0.94 22.66

2011 0.67 1.83 2.56 1.86 2.84 1.07 3.45 1.67 8.14 3.95 3.51 2.08 33.63

2012 1.87 1.75 3.25 1.90 3.69 2.38 1.72 4.22 3.41 1.43 0.50 1.74 27.86

Monthly 

Averages
3.31 2.92 3.58 2.85 3.40 3.37 3.22 3.43 3.62 2.84 2.70 2.54

Monthly 

Maximums
8.63 7.09 8.25 7.21 9.60 9.44 11.54 9.31 11.22 13.63 9.54 6.03

Monthly 

Minimums
0.04 0.49 0.79 0.17 0.09 0.03 0.17 0.00 0.04 0.02 0.11 0.00

NOTES:

1. -- = no data available

3. Data from January 2000 through July 2008 were obtained from Weather Underground website: (http://www.wunderground.com/history/airport/KHBI/2008/8/1/MonthlyHistory.html).

4.  Data from August 2008 through December 2012 were obtained from North Carolina State Climate Office web site (www.nc-climate.ncsu.edu) KHBI monitoring location.

2.  Data from 1971 through 1999 were obtained from the National Oceananic and Atmosheric Administration web site:                                                                                                                                      

(http://www.esrl.noaa.gov/psd/cgi-bin/data/usstation/city.pl?state=NC&lane=scroll&itypea=3&submit=Submit&.cgifields=itypea ) Asheboro 2W monitoring location.

TABLE DH-10

Summary of Historical Precipitation Data for Asheboro, North Carolina

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-10- Historical Precipitation Data, Randolph Co, North Carolina.xlsPage 1 of 1
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PZ-1 640.73 637.46 597.19 597.64 3.00 600.19 6.00 603.19

PZ-2 837.81 835.46 NA 799.98 3.00 802.98 6.00 805.98

PZ-3 703.29 700.06 679.41 680.40 3.00 682.41 6.00 685.41

PZ-4 653.58 650.50 580.06 583.31 3.00 583.06 6.00 586.06

PZ-5 757.89 754.77 719.71 721.95 3.00 722.71 6.00 725.71

PZ-6 736.75 733.54 675.12 677.42 3.00 678.12 6.00 681.12

PZ-7 654.86 651.58 602.58 603.47 3.00 605.58 6.00 608.58

PZ-8 722.13 718.90 670.07 672.33 3.00 673.07 6.00 676.07

PZ-9S 624.18 622.11 590.29 592.39 3.00 593.29 6.00 596.29

PZ-9D 624.38 621.57 589.33 591.20 3.00 592.33 6.00 595.33

PZ-10S 660.99 658.22 648.15 648.15 3.00 651.15 6.00 654.15

PZ-10D 658.96 655.99 649.33 649.33 3.00 652.33 6.00 655.33

PZ-11 794.19 791.00 710.71 711.22 3.00 713.71 6.00 716.71

PZ-12 684.53 681.83 657.97 657.97 3.00 660.97 6.00 663.97

PZ-13 659.08 656.41 614.65 615.93 3.00 617.65 6.00 620.65

PZ-14 613.93 611.43 601.23 601.23 3.00 604.23 6.00 607.23

PZ-15 675.22 672.06 636.79 636.79 3.00 639.79 6.00 642.79

PZ-16 710.92 708.21 682.53 683.34 3.00 685.53 6.00 688.53

PZ-17S 829.34 826.46 789.03 791.05 3.00 792.03 6.00 795.03

PZ-17D 827.78 824.69 787.03 788.84 3.00 790.03 6.00 793.03

PZ-18 762.56 759.62 727.07 727.07 3.00 730.07 6.00 733.07

PZ-19 631.11 628.26 603.09 603.09 3.00 606.09 6.00 609.09

PZ-20 645.55 642.57 638.13 638.13 3.00 641.13 6.00 644.13

PZ-21 722.02 719.05 666.92 668.33 3.00 669.92 6.00 672.92

PZ-22 770.47 767.37 671.75 674.22 3.00 674.75 6.00 677.75

PZ-23 731.05 727.96 643.40 643.40 3.00 646.40 6.00 649.40

PZ-24 681.05 678.06 631.03 631.79 3.00 634.03 6.00 637.03

PZ-25 595.05 592.41 574.40 574.40 3.00 577.40 6.00 580.40

PZ-26 620.47 618.44 595.02 595.02 3.00 598.02 6.00 601.02

PZ-27 607.92 605.01 566.65 568.04 3.00 569.65 6.00 572.65

PZ-28 622.96 620.34 580.60 582.48 3.00 583.60 6.00 586.60

PZ-29 567.06 568.91 562.35 562.35 3.00 565.35 6.00 568.35

PZ-30 632.81 629.77 570.24 572.22 3.00 573.24 6.00 576.24

PZ-31 611.69 608.61 572.91 572.91 3.00 575.91 6.00 578.91

PZ-32 605.26 602.59 549.19 550.46 3.00 552.19 6.00 555.19

PZ-33 671.56 668.52 613.73 614.02 3.00 616.73 6.00 619.73

PZ-34 690.19 687.28 625.69 626.02 3.00 628.69 6.00 631.69

PZ-35 643.16 639.76 594.76 596.57 3.00 597.76 6.00 600.76

PZ-36 613.43 610.49 576.40 576.40 3.00 579.40 6.00 582.40

PZ-37 614.01 611.70 571.11 571.11 3.00 574.11 6.00 577.11

PZ-38 684.62 681.59 638.79 638.79 3.00 641.79 6.00 644.79

PZ-39 662.88 660.04 616.33 616.33 3.00 619.33 6.00 622.33

PZ-40 647.32 644.30 600.20 602.74 3.00 603.20 6.00 606.20

PZ-41 624.22 621.22 591.81 591.81 3.00 594.81 6.00 597.81

PZ-42 622.00 619.33 572.26 572.26 3.00 575.26 6.00 578.26

PZ-43 644.80 641.68 NA 569.85 3.00 NA 6.00 NA

PZ-44 604.34 601.32 553.50 553.50 3.00 556.50 6.00 559.50

PZ-45 667.88 664.72 650.63 650.63 3.00 653.63 6.00 656.63

PZ-46 610.80 607.68 595.29 595.29 3.00 598.29 6.00 601.29

PZ-47 617.78 614.91 581.24 581.24 3.00 584.24 6.00 587.24

PZ-48 624.51 621.44 604.58 604.58 3.00 607.58 6.00 610.58

PZ-49 631.61 628.50 580.13 580.57 3.00 583.13 6.00 586.13

PZ-50 595.45 592.54 561.08 561.08 3.00 564.08 6.00 567.08

PZ-51 666.65 664.50 621.54 621.70 3.00 624.54 6.00 627.54

PZ-52 623.43 620.55 569.07 570.53 3.00 572.07 6.00 575.07

PZ-53 623.67 620.84 554.65 555.56 3.00 557.65 6.00 560.65

PZ-54 707.70 704.57 660.83 660.83 3.00 663.83 6.00 666.83

PZ-55 622.43 619.49 607.27 607.27 3.00 610.27 6.00 613.27

PZ-56 609.20 606.53 571.43 572.31 3.00 574.43 6.00 577.43

PZ-57S 570.29 567.48 539.89 539.89 3.00 542.89 6.00 545.89

PZ-57D 569.64 566.96 537.98 537.98 3.00 540.98 6.00 543.98

PZ-58 622.76 619.54 556.15 556.90 3.00 559.15 6.00 562.15

PZ-59 574.49 572.27 563.87 563.87 3.00 566.87 6.00 569.87

PZ-60 581.54 578.67 548.03 548.03 3.00 551.03 6.00 554.03

PZ-61S 568.90 566.34 551.69 551.69 3.00 554.69 6.00 557.69

PZ-61D 568.73 565.94 552.20 552.20 3.00 555.20 6.00 558.20

PZ-62 573.24 570.30 540.08 540.08 3.00 543.08 6.00 546.08

PZ-63 637.50 634.76 555.91 556.87 3.00 558.91 6.00 561.91

PZ-64 664.70 662.09 612.99 614.85 3.00 615.99 6.00 618.99

PZ-65 638.58 635.67 622.79 622.79 3.00 625.79 6.00 628.79

NOTES:

1.  FT AMSL = feet above mean sea level

5.  The following piezometer waterlevel data was excluded until the piezometer waterlevels demonstrated stabilization: 

PZ-3 until 05/18/11; PZ-10D until 11/01/12; PZ-18 until 12/20/12; PZ-20 until 10/22/12; and PZ-23 until 12/20/12.  

2.  The adjustments for seasonal high groundwater elevations were determined by evaluating groundwater fluctuations 

in a Division of Water Resources drought indicator well locatedat the NC Zoo in Randolph County, North Carolina and in 

monitoring wells located at the closed Randolph County MSW Landfill , as explained in the text.

3.  The estimated seasonal high adjustment was determined by adding a buffer of 3.00 feet based on the maximum 

minus the mean recorded groundwater elevations from 2012 at the USGS drought indicator well at the NC Zoo in 

Randolph County, North Carolina shown on Table DH-8. The estimated seasonal high adjustment was added to the 

point in time (03/04/2013) recorded groundwater elevation for each piezometer as the estimated seasonal high 

groundwater elevations.

4.  The estimated long-term seasonal high adjustment was determined by adding a buffer of 6.00 feet based on the 

maximum minus the mean recorded historical groundwater elevations from monitoring wells at the closed Randolph 

County Landfill shown on Table DH-9. The estimated long-term seasonal high adjustment was added to the point in time 

(03/04/13) recorded groundwater elevation for each piezometer as the estimated seasonal high groundwater elevations.

TABLE DH-11

Estimated Long-Term and Season GW High Elevations

Site Hydrogeologic Report

Proposed Randolph County MSW Landfill

G:\Projects\Randolph County\New Landfill\Design Hydrogeologic Investigation\HydroGeo Report\Tables\Table DH-11 - Estimated Seasonal High Groundwater Elevations.xls
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COVER SHEET

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

DESIGN HYDROGEOLOGIC REPORT

DH-0

Drawing DH-0 - Cover

NORTH CAROLINA
COUNTY LOCATION MAP

RANDOLPH COUNTY
REGIONAL MSW LANDFILL

DRAWING NO. DESCRIPTION

DH-0 COVER SHEET
DH-1 PIEZOMETER AND BORE HOLE LOCATION MAP
DH-2    GEOLOGIC DATA
DH-3    GROUNDWATER SURFACE CONTOUR MAP-

MARCH 4, 2013
DH-4 STRUCTURAL DATA
DH-5 BEDROCK SURFACE CONTOUR MAP

WITH PROPOSED PHASE 1 BASE GRADES
DH-6   HYDROGEOLOGIC CROSS-SECTIONS-

LINES OF SECTION
DH-7   HYDROGEOLOGIC CROSS-SECTIONS-

A-A', B-B', AND C-C'
DH-8   ESTIMATED SEASONAL HIGH GROUNDWATER

CONTOUR MAP WITH PROPOSED PHASE 1 BASE GRADES
DH-9 ESTIMATED LONG-TERM SEASONAL HIGH GROUNDWATER
                CONTOUR MAP WITH PROPOSED PHASE 1 BASE GRADES

AERIAL IMAGE

PROPOSED RANDOLPH
COUNTY REGIONAL
LANDFILL SITE

 SITE LOCATION 

NOT TO SCALE

VICINITY MAP
NOT TO SCALE
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PIEZOMETER AND BORE HOLE

LOCATION MAP

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-1

Drawing DH-1 - Existing Conditions Map

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) BUFFERS SHOWN ARE 300-FEET FROM PROPERTY LINE WITH THE EXCEPTION OF A 400-FOOT
BUFFER ALONG PARCEL NO. 7772660646 (EASTSIDE BAPTIST CHURCH).

4.) REGULATORY REQUIRED MINIMUM BUFFERS INCLUDE 200-FEET BUFFERS FROM ANY PERENNIAL
STREAM.

LEGEND

NOTES

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS WERE SURVEYED BY GOLDER ASSOCIATES NC, INC.
USING A HANDHELD TRIMBLE GEO XH ON JUNE 27 - JULY 1, 2011.

PIEZOMETER LOCATION IDENTIFICATION

PROPOSED BUFFER (SEE NOTE 3)

PROGRESS ENERGY RIGHT OF WAY

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

WETLAND
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GEOLOGIC DATA

DH-2

Drawing DH-2 - Geologic Data

1.) THIS DRAWING SHOWS THE GEOLOGIC CHARACTERISTICS OF THE PROPOSED MSW LANDFILL
PROPERTY.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

LEGEND

NOTES

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS WERE SURVEYED USING GPS BY GOLDER ASSOCIATES
NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

4.) A GEOLOGIC FIELD SURVEY WAS CONDUCTED BY GOLDER ASSOCIATES NC, INC. ON JANUARY
7-8, 2013 TO IDENTIFY OUTCROPS AND RECORD STRIKE AND DIP DATA WHICH WAS USED IN THE
CREATION OF THIS DRAWING.

5.) THE GEOLOGIC MAP INCLUDED ABOVE WAS OBTAINED FROM NC ONE MAP AND IS A GIS LAYER
PRODUCED BY THE NORTH CAROLINA GEOLOGICAL SURVEY.

NATURAL FRACTURE

PZ-17 (EXAMPLE)

MECHANICAL FRACTURE

PZ-57 (EXAMPLE)

PZ-57 - ROCK CORE

HIGHER RQD

PZ-61D - ROCK CORE

LOWER RQD

PZ-10D - ROCK CORE

NOTE VERTICAL FRACTURING

QUARTZ BOULDERSMASSIVE ROCK

OUTCROPS

MASSIVE OUTCROPS

OC-6

JOINT AND FRACTURE PATTERN

OC-1

JOINT AND FRACTURE PATTERN

OC-13

DIEDRICH D120 TRACK-MOUNTED AUGER RIG GILL BEETLE TRACK MOUNTED AIR RIG GUS PECH TRUCK MOUNTED COMBINATION RIG

Fig. 1 &2:  The Rose Diagram and Stereonet pictured above depicts structural data measured from foliation and joint sets located around the proposed MSW landfill.  After reviewing the structural data some general observations were made:

 Only three distinguishable foliations were measured at outcrops located within the proposed landfill property.  Four additional measurements were later considered foliation measurements due to the similar strike and dip measurements.

The mean strike and dip of the foliation measured from outcrops at the site was N27°E; 86°NW.

 Joints measured at outcrops observed in the field indicate exhibit three dominant joint strike directions and six distinct dip directions.  The mean joint strike and dip measurements observed from outcrops at the site are as follows:

1.)  Joint Set 1 Strike: N45°E; Dip (2x): 80°SE and 6°NW

2.)  Joint Set 2 Strike: N143°E; Dip (2x): 87°NE and 69°SW

3.)  Joint Set 3 Strike: N108°E; Dip (2x): 83°NE and 86°SW

OC-5 OUTCROP LOCATION AND IDENTIFICATION

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

UHWARRIE FORMATION: Located in the Carolina Slate Belt the Uwharrie Formation is Cambrian to Late Proterzoic in age.  The Uwharrie Formation at Asheboro and to the South of Asheboro can be characterized as felsic
metavolcanic rock consisting of metamorphosed dacitic to rhyolitic flows and tuffs that are light gray to greenish gray in color.  Mafic and intermediate metavolcanic rock, meta-argillite, and metamudstone are also interbedded with dacitic
to rhyolitic flows and tuffs.

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT
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GROUNDWATER CONTOUR MAP

MARCH 4, 2013

DH-3

Drawing DH-3 - Groundwater Surface Contour
Map - March 4, 2013

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) NM = NOT MEASURED

LEGEND

NOTES

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS ARE WERE SURVEYED USING GPS BY GOLDER
ASSOCIATES NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

PIEZOMETER IDENTIFICATION AND LONG-TERM SEASONAL HIGH WL

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

LONG-TERM SEASONAL HIGH GROUNDWATER CONTOUR

GROUNDWATER FLOW LINES

610

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT
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STRUCTURAL DATA

DH-4

Drawing DH-4 - Structural Data

1.) TOPOGRAPHIC MAP WAS PROVIDED BY USA TOPO MAPS THROUGH ARCGIS 10.1 LICENSE.

LEGEND

NOTES

REFERENCES

1) TOPOGRAPHIC CONTOUR INTERVAL = 10 FEET

2) LINEAMENT DATA WERE COLLECTED THROUGH TOPOGRAPHIC ANALYSIS OF A USGS
TOPOGRPAHIC MAP AND A DIGITAL ELEVATION MODEL OF THE SITE DERIVED FROM LIGHT
DETECTION AND RANGING (LIDAR) DATA WHICH LIKELY REPRESENT LARGE SCALE LINEAR
FEATURES THAT TYPICALLY CORRELATE WITH AN ELEMENT OF GEOLOGIC STRUCTURES (I.E.,
FRACTURES, FAULTS, GEOLOGIC CONTACTS, AND CHANGES IN LITHOLOGY).  THE ROSE DIAGRAM
FOR THE LINEAMENT DATA SHOWS GENERAL DIRECTIONAL CORRELATIONS WITH THE
NORTHEAST-SOUTHWEST TRENDING FOLIATIONS AND JOINTS AND TO A LESSER EXTENT WITH
NORTHWEST-SOUTHEAST TRENDING JOINTS MAPPED IN THE FIELD ON THE SUBJECT PROPERTY
(SEE DH-2).

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

FRACTURE TRACE LINE
77

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT
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BEDROCK SURFACE CONTOUR MAP

WITH PROPOSED PHASE 1 BASE GRADES

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-5

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) BASE GRADES SHOWN REPRESENT THE LOWEST POTENTIAL GRADES THAT SATISFY THE
MINIMUM SEPARATION REQUIREMENTS BETWEEN BEDROCK AND LONG-TERM SEASONAL HIGH
GROUNDWATER ELEVATIONS BASED ON AVAILABLE DATA. BASE GRADES ARE SUBJECT TO
CHANGE DURING COMPLETION OF SUBSEQUENT ENGINEERING PLANS.

LEGEND

NOTES

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS ARE WERE SURVEYED USING GPS BY GOLDER
ASSOCIATES NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

PIEZOMETER IDENTIFICATION AND BEDROCK SURFACE ELEVATION

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED 2-FOOT BASE GRADES CONTOUR

PROPOSED 10-FOOT BASE GRADES CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

BEDROCK CONTOURS

OUTCROP LOCATION AND IDENTIFICATION

610
OC-17
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HYDROGEOLOGIC CROSS-SECTIONS

LINES OF SECTION

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-6

Drawing DH-6 - Hydrogeologic Cross-Sections -
Line Of Section

LEGEND

NOTES

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS ARE WERE SURVEYED USING GPS BY GOLDER
ASSOCIATES NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

PIEZOMETER IDENTIFICATION

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED 2-FOOT BASE GRADES CONTOUR

PROPOSED 10-FOOT BASE GRADES CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

LONG-TERM SEASONAL HIGH GROUNDWATER CONTOURS

SEASONAL HIGH GROUNDWATER CONTOURS

POINT-IN-TIME GROUNDWATER CONTOURS

BEDROCK SURFACE CONTOURS

CROSS-SECTION LINE

610
610
610
610

A'A

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) BASE GRADES SHOWN REPRESENT THE LOWEST POTENTIAL GRADES THAT SATISFY THE
MINIMUM SEPARATION REQUIREMENTS BETWEEN BEDROCK AND LONG-TERM SEASONAL HIGH
GROUNDWATER ELEVATIONS BASED ON AVAILABLE DATA. BASE GRADES ARE SUBJECT TO
CHANGE DURING COMPLETION OF SUBSEQUENT ENGINEERING PLANS.
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HYDROGEOLOGIC CROSS-SECTIONS

A-A', B-B', AND C-C'

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-7

Drawing DH-7 - Hydrogeologic Cross-Sections -
A-A', B-B', And C-C'

EXISTING GRADE

PROPOSED PHASE 1 BASE AND FINAL GRADES

GROUNDWATER SURFACE (3-4-2013)

SEASONAL HIGH GROUNDWATER SURFACE

LONG-TERM SEASONAL HIGH GROUNDWATER SURFACE

BEDROCK SURFACE

ANTICIPATED DIRECTION OF GROUNDWATER FLOW

BORING / PIEZOMETER WITH SCREENED INTERVAL

ROCK CORE INTERVAL

AUGER REFUSAL

SAPROLITE

PARTIALLY WEATHERED ROCK

BEDROCK

LEGEND

NOTES

1. DIFFERENCES BETWEEN SURFACE TOPOGRAPHY AND WELL ELEVATIONS EXIST DUE TO
SOFTWARE INTERPOLATION OF SURFACE ELEVATIONS ALONG LINES OF SECTION.

2. SAPROLITE PARTIALLY WEATHERED ROCK, AND BEDROCK ARE DEFINED IN THE TEXT.

3. BASE GRADES SHOWN REPRESENT THE LOWEST POTENTIAL GRADES THAT SATISFY THE
MINIMUM SEPARATION REQUIREMENTS BETWEEN BEDROCK AND LONG-TERM SEASONAL
HIGH GROUNDWATER ELEVATIONS BASED ON AVAILABLE DATA. BASE GRADES ARE
SUBJECT TO CHANGE DURING COMPLETION OF SUBSEQUENT ENGINEERING PLANS.

VERTICAL EXAGGERATION = 5X HORIZONTAL 

RC

AR
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ESTIMATED SEASONAL HIGH

GROUNDWATER CONTOUR MAP

WITH PROPOSED PHASE 1 BASE GRADES

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-8

Drawing DH-8 - Estimated Seasonal High
Groundwater Contour Map

LEGEND

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS ARE WERE SURVEYED USING GPS BY GOLDER
ASSOCIATES NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

PIEZOMETER IDENTIFICATION AND SEASONAL HIGH
GROUNDWATER ELEVATIONS

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED 2-FOOT BASE GRADES CONTOUR

PROPOSED 10-FOOT BASE GRADES CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

SEASONAL HIGH GROUNDWATER CONTOUR610

NOTES

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) BASE GRADES SHOWN REPRESENT THE LOWEST POTENTIAL GRADES THAT SATISFY THE
MINIMUM SEPARATION REQUIREMENTS BETWEEN BEDROCK AND LONG-TERM SEASONAL HIGH
GROUNDWATER ELEVATIONS BASED ON AVAILABLE DATA. BASE GRADES ARE SUBJECT TO
CHANGE DURING COMPLETION OF SUBSEQUENT ENGINEERING PLANS.
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ESTIMATED LONG-TERM SEASONAL HIGH

GROUNDWATER CONTOUR MAP

WITH PROPOSED PHASE 1 BASE GRADES

RANDOLPH COUNTY, NC
PROPOSED MSW REGIONAL LANDFILL

SITE HYDROGEOLOGIC REPORT

DH-9

Drawing DH-9 - Estimated Long-Term Seasonal
High Groundwater Contour Map

LEGEND

REFERENCES

1.) TOPOGRAPHIC CONTOURS PROVIDED BY SPATIAL DATA CONSULTANTS INC.  USING
PHOTOGRAMMETRIC METHODS FROM AERIAL AERIAL PHOTOGRAPHY TAKEN APRIL 11, 2012.
CONTOURS WHICH ARE IN WOODED OR DENSE VEGETATED AREAS ARE APPROXIMATIONS ONLY.

2.) PROPOSED FACILITY PROPERTY BOUNDARY AND PIEZOMETER SURVEY PROVIDED BY
FLEMING ENGINEERING INC. DATED NOVEMBER 30, 2012.

3.) WETLANDS AND STREAM LOCATIONS ARE WERE SURVEYED USING GPS BY GOLDER
ASSOCIATES NC, INC. DURING THE WETLAND AND STREAM DELINEATION IN 2010.

PIEZOMETER IDENTIFICATION AND LONG-TERM SEASONAL HIGH
GROUNDWATER ELEVATIONS

EXISTING ROADWAY OR PATH

EXISTING 2-FOOT CONTOUR

EXISTING 10-FOOT CONTOUR

PROPOSED 2-FOOT BASE GRADES CONTOUR

PROPOSED 10-FOOT BASE GRADES CONTOUR

PROPOSED PROPERTY BOUNDARY

PROPOSED LIMITS OF PHASE 1

PROPOSED FACILITY LIMITS OF WASTE

JURISDICTIONAL WATER (NOT MAPPED NOT IMPACTED)

JURISDICTIONAL STREAM (MAPPED AND CONFIRMED BY USACE)

LONG-TERM SEASONAL HIGH GROUNDWATER CONTOUR610

NOTES

1.) THIS DRAWING SHOWS THE EXISTING CONDITIONS WITH THE PROPOSED SITE LAYOUT.

2.) PROPOSED LIMITS OF WASTE = 190 ACRES. PROPOSED PHASE 1 LIMITS OF WASTE = 34 ACRES.

3.) BASE GRADES SHOWN REPRESENT THE LOWEST POTENTIAL GRADES THAT SATISFY THE
MINIMUM SEPARATION REQUIREMENTS BETWEEN BEDROCK AND LONG-TERM SEASONAL HIGH
GROUNDWATER ELEVATIONS BASED ON AVAILABLE DATA. BASE GRADES ARE SUBJECT TO
CHANGE DURING COMPLETION OF SUBSEQUENT ENGINEERING PLANS.



 
 
 
 
 
 
 
 
 

Appendix DH-A 
 

Boring Logs, Field Logs, Piezometer Construction Diagrams, and 
Piezometer Development Forms 

  



 
 
 
 
 
 
 
 

Boring Logs 
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 2.0 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium; tan;
non-cohesive, moist, loose

4.0 - 6.0
(SM) SILTY SAND, ,medium, some fine
very weathered gravel; tan; non-cohesive,
dry, very dense
Drilled through boulder from 5'-6'
6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine; orange;
non-cohesive, slightly moist, compact

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine; tan, relict foliation
near horizontal; non-cohesive, dry, dense

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine, trace fine very
weathered gravel; tan; non-cohesive,
slightly moist, compact
21.0 - 23.0
Auger Refusal @ 23'
Backfilled with cuttings

Boring completed at 23.0 ft
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DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 1 of  1

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  BH-1

D
E

P
T

H
(f
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  23.0 ft

NORTHING: 728,764.8
EASTING: 1,775,528.4
GS ELEVATION:  735.6 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  9/7/12
DATE COMPLETED:  9/7/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-23'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.0 
2.0

0.0 - 4.0
(SM), SILTY SAND, some clay, fine;
orange; dry; compact

Boulder @ 3.5'
Boulder @ 4.0'

4.0 - 6.0
(CL), SILTY CLAY, some fine sands,
mottles,stiff; tan and orange;  <PL

6.0 - 7.5
Auger Refusal @ 7.5' (quartzite gravel)
Backfilled with cuttings

Boring completed at 7.5 ft

4-45-18-22 >50
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  7.5 ft

NORTHING: 729,054.7
EASTING: 1,775,184.8
GS ELEVATION:  774.0 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/13/12
DATE COMPLETED:  8/13/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-7.5'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.0 
2.0

 1.0 
2.0

0.0 - 4.0
(SM), SILTY SAND, fine sand, some
gravel; dry; compact

4.0 - 9.0
(ML) SILT, trace fine gravel; tan; dry;
compact

9.0 - 13.0
(ML) SILT, some fine sand; tan; dry;
compact

Auger Refusal @ 13'
Backfilled with cuttings

Boring completed at 13.0 ft
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6-9-38-48
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  13.0 ft

NORTHING: 729,435.8
EASTING: 1,775,145.1
GS ELEVATION:  765.2 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/13/12
DATE COMPLETED:  8/13/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-13'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 0.8 
2.0

 0.9 
2.0

 0.5 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium; tan;
non-cohesive, dry, loose

4.0 - 6.0
(SM) gravelly SILTY SAND, medium, fine
gravel (very weathered); gray;
non-cohesive, dry, very dense
6.0 - 9.0

9.0 - 11.0
(GM) sandy SILTY GRAVEL; fine to
coarse gravel (weathered schist), medium
sand; gray; non-cohesive, dry, very dense
11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine, some fine gravel
(weathered); tan; non-cohesive, moist,
very dense
Auger Refusal @ 15'
Backfilled with cuttings

Boring completed at 15.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  15.0 ft

NORTHING: 729,702.5
EASTING: 1,775,336.3
GS ELEVATION:  800.2 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  9/7/12
DATE COMPLETED:  9/7/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-15'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.7 
2.0

 1.7 
2.0

 0.0 
2.0

 0.3 
2.0

 0.3 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) SILT; yellow-orange to tan; very stiff,
dry, w<PL

6.0 - 9.0

9.0 - 11.0
(ML) SILT; yellow-orange to tan-yellow;
very stiff, dry, w<PL
weathered bedrock encountered @ 11.0'
11.0 - 14.0

14.0 - 16.0
No Recovery, spoon moist, evaporated
very quickly, grey quartzite rock fragments
in cuttings
16.0 - 19.0

19.0 - 21.0
Grey Quartzite rock fragments in s/s
sample

21.0 - 24.0

24.0 - 27.0
(ML) SILT; tan to tan-yellow; very stiff

Auger Refusal @ 27.0'
Backfilled with cuttings

Boring completed at 27.0 ft

8-12-21-24

13-11-28-31

21-25-28

28-50/5

11-50/5
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  Richard P. Lovett, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  27.0 ft

NORTHING: 730,080.7
EASTING: 1,775,557.7
GS ELEVATION:  798.5 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/14/12
DATE COMPLETED:  8/14/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-27'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.3 
2.0
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0.0 - 3.5
(SM) SILTY SAND, medium sand; orange;
non-cohesive, loose, moist
Boulder from 2'-3'

3.5 - 5.5
(ML) SILT; tan; non-cohesive, compact,
dry

5.5 - 8.5

8.5 - 10.5
(SM) SILTY SAND, medium sand, some
course gravel (quartz), trace clay; tan;
non-cohesive, very dense, dry
10.5 - 13.5

13.5 - 15.5
(SM) SILTY SAND, No Recovery, same as
above based on cuttings

15.5 - 18.5

18.5 - 20.5
(SM) SILTY SAND, coarse sand, some
fine gravel; tan; non-cohesive, very dense,
dry
2" quartz @ 18.5'20.5 - 23.5

23.5 - 25.0
(SM) gravelly SILTY SAND, medium sand,
medium gravel; tan; non-cohesive, very
dense, dry
Auger Refusal @ 25'
Backfilled with cuttings

Boring completed at 25.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  25.0 ft

NORTHING: 729,630.1
EASTING: 1,777,544.4
GS ELEVATION:  633.5 ft
TOC ELEVATION:  N/A

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/17/12
DATE COMPLETED:  8/17/12

DEPTH W.L.:N/A
DATE W.L.:N/A
TIME W.L.:N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Joint Type: N/A

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: N/A
 Material: N/A
 Diameter: N/A
 Slot Size: N/A
 End Cap: N/A

FILTER PACK
 Interval: N/A
 Type: N/A

FILTER PACK SEAL
 Interval: N/A
 Type: N/A

ANNULUS SEAL
 Interval: 0'-25'
 Type: Cuttings

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 2.0 
2.0

 2.0 
2.0

 1.8 
2.0

 0.8 
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0.0 - 4.0
[SM], SILTY SAND, medium, some fine
gravel; red; non-cohesive; moist; loose

4.0 - 6.0
[CL], CLAY, some silt, trace fine sand;
orange with black; cohesive; moist; firm

6.0 - 9.0
[MH], SILT

9.0 - 11.0
[ML], SILT, some fine sand; tan;
non-cohesive; slightly moist; compact

11.0 - 14.0

14.0 - 16.0
[SM], gravelly SILTY SAND, medium, fine
very weathered gravel; tan; non-cohesive;
dry very dense
16.0 - 18.5
Auger Refusal @ 18.5'

18.5 - 23.0
Rollerbit  to 23.5
BEDROCK

23.0 - 29.0
[BR], BEDROCK

Core Run #1 schist with moderate angle
fractures, fracture spacing approximately
11 inches
Recovery: 98.67%
RQD: 83.33%

29.0 - 31.7
[BR], BEDROCK
Core Run #2 rock-type becoming more like
quartzite, high angle fractures becoming
prominent.
Recovery: 100%
RQD: 0%
31.7 - 41.5
[BR], BEDROCK
Core Run #3 quartzite, near vertical
fracture from 31.7' to 34.1', four additional
moderate angle fractures.
Recovery: 100%
RQD: 84.59%

Portland/Bentonite
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  56.0 ft

NORTHING: 729,405.4
EASTING: 1,774,602.2
GS ELEVATION:  656.0 ft
TOC ELEVATION:  659.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/10/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:28.22
DATE W.L.:10/12/12
TIME W.L.:15:54

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.97'-46'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 46'-56'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 44'-56'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 42'-44'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-42'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: NA
 Protective Casing: NA

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, NQ Core Barrel & 5
7/8" Downhole Hammer
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41.5 - 51.8
[BR], BEDROCK
Core Run #4 quartzite, mainly mechanical
fractures.
Recovery: 97.09%
RQD: 97.09%

Terminated Coring @ 51.8' (Continued)

51.8 - 56.0

Soft Zone @ 55.0'

Terminated boring @ 56'

Boring completed at 56.0 ft

#2
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  56.0 ft

NORTHING: 729,405.4
EASTING: 1,774,602.2
GS ELEVATION:  656.0 ft
TOC ELEVATION:  659.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/10/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:28.22
DATE W.L.:10/12/12
TIME W.L.:15:54

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.97'-46'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 46'-56'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 44'-56'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 42'-44'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-42'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: NA
 Protective Casing: NA

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, NQ Core Barrel & 5
7/8" Downhole Hammer
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0.0 - 4.0
(SM) SILTY SAND, medium, some fine gravel; red; non-cohesive,
moist, loose

4.0 - 6.0
(CL) CLAY, some silt, trace fine sand; orange; cohesive, moist,
firm

6.0 - 9.0

9.0 - 11.0
(ML) SILT, some fine sand; tan; non-cohesive slightly moist,
compact

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, medium, some gravel; non-cohesive, dry, very
dense
Auger Refusal @ 16'

Boring completed at 16.0 ft

portland/
bentonite

3/8"
bentonite

chips

#2 sand
0.010"
screen
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CL
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  16.0 ft

NORTHING: 729,409.6
EASTING: 1,774,612.9
GS ELEVATION:  658.2 ft
TOC ELEVATION:  661.0 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  9/11/12
DATE COMPLETED:  9/11/12

DEPTH W.L.:15.04
DATE W.L.:10/12/12
TIME W.L.:15:54

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.77'-5.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 5.5'-15.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 4'-16'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 3'-4'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-3'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 0.7 
2.0

 0.7 
2.0

 1.3 
2.0

 1.2 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium; tan;
non-cohesive, dry, loose

4.0 - 6.0
(SM) SILTY SAND, medium, some fine
gravel (very weathered); tan;
non-cohesive, dry, very dense
6.0 - 9.0

9.0 - 11.0
(GM) SILTY GRAVEL, fine to coarse
gravel (weathered schist), some medium
sand; gray; non-cohesive, dry, very dense
11.0 - 14.0

14.0 - 16.0
(SM) gravelly SILTY SAND, medium, fine
weathered gravel; tan; non-cohesive, dry,
very dense
16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine, some coarse
gravel; gray; non-cohesive, dry, very dense
Auger Refusal @ 21'
21.0 - 24.0
BEDROCK, light tan cuttings, weathered,
soft, dry

24.0 - 26.0
Soft zone @ 24-26', orange-tan cuttings,
dust dies down
Light tan cuttings @ 26', dust returns
26.0 - 30.0
Soft zone @ 27-27.5'

Soft zone @ 28-28.5'

Soft zone @ 30'
30.0 - 35.0
Soft zone @ 31.5'

Soft zone @ 32-33'

Soft zone @ 33.5-35'
35.0 - 40.0

Soft zone @ 37.5'-39.5', orange-tan
cuttings

light tan cuttings @ 39.5'
40.0 - 46.0

Soft zone @ 44.5'-46'
portland/
bentonite

18-50/2

23-50/2

28-36-50/3

16-20-50/2
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,566.5
EASTING: 1,773,760.9
GS ELEVATION:  791.0 ft
TOC ELEVATION:  794.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/12/12
DATE COMPLETED:  10/8/12

DEPTH W.L.:83.15'
DATE W.L.:10/12/12
TIME W.L.:16:49

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.19'-92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92'-112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 90'-112'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 88'-90'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 49.0

Hard @ 48'
Soft zone @ 48.25'

49.0 - 54.0

Soft zone @ 53'

54.0 - 60.0
Soft zone @ 55-56'

Soft zone @ 57'-58'

Soft zone @ 59'-60'

60.0 - 63.0

63.0 - 64.0
Soft zone @ 63'
64.0 - 67.0

67.0 - 70.0
Soft zone @ 67'

Soft zone @ 68.5'-70'

70.0 - 74.0
Soft zone @ 70.5'

74.0 - 80.0
Soft zone @ 74.5'-78'

80.0 - 81.0
Soft zone @ 80'-80.5'
81.0 - 85.0

85.0 - 90.5
Soft zone @ 86'-87'

Soft zone @ 89'-90.5'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,566.5
EASTING: 1,773,760.9
GS ELEVATION:  791.0 ft
TOC ELEVATION:  794.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/12/12
DATE COMPLETED:  10/8/12

DEPTH W.L.:83.15'
DATE W.L.:10/12/12
TIME W.L.:16:49

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.19'-92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92'-112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 90'-112'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 88'-90'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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90.5 - 95.0

Soft zone @ 93'

95.0 - 100.5

Soft zone @ 96'

Soft zone @ 98'

Soft zone @ 100'-100.5'
100.5 - 108.0

108.0 - 112.0
Less dust @ 108.5'

No dust by 110'

Terminated boring @ 112'

Boring completed at 112.0 ft

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,566.5
EASTING: 1,773,760.9
GS ELEVATION:  791.0 ft
TOC ELEVATION:  794.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/12/12
DATE COMPLETED:  10/8/12

DEPTH W.L.:83.15'
DATE W.L.:10/12/12
TIME W.L.:16:49

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.19'-92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92'-112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 90'-112'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 88'-90'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.4 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium, some fine
gravel; tan; non-cohesive, moist, loose

4.0 - 4.5
(SM) gravelly SILTY SAND, coarse, fine
gravel (very weathered); gray;
non-cohesive, dry, very dense
Auger Refusal @ 4.5 feet
4.5 - 7.0
BEDROCK, light tan-gray cuttings,
weathered, soft, lots of dust
7.0 - 10.0
Soft zone @ 7-8.5', dust dies down

Soft zone @ 9-9.5', tan cuttings, light
tan-gray cuttings @ 9.5'
10.0 - 14.0

14.0 - 16.0
Hard by 14'

16.0 - 22.0
Soft zone @ 16-19', less dust

Void between 19-21', orange cuttings,
moist

Soft zone @ 21-22', orange cuttings
Hard @ 22', gray cuttings, quartzite and
chert

22.0 - 24.0

24.0 - 27.0

Soft zone @ 24-25.5'

27.0 - 30.0
Soft zone @ 27'-28'

30.0 - 32.0
Soft zone @ 30'
Soft zone @ 31.5'

32.0 - 34.0
Soft zone @ 33-34'

34.0 - 37.0

37.0 - 40.0
Soft zone @ 37'

Soft zone @ 38-39.5'

40.0 - 46.0

portland/
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bentonite
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,624.6
EASTING: 1,774,147.7
GS ELEVATION:  681.8 ft
TOC ELEVATION:  684.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/12/12
DATE COMPLETED:  10/9/12

DEPTH W.L.:31.86'
DATE W.L.:10/12/12
TIME W.L.:16:52

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.70'-45'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 45'-55'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 43'-55'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 41'-43'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-41'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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40.0 - 46.0 (Continued)

46.0 - 50.0
Soft zone @ 46.5'
Soft zone @ 47'
Soft zone @ 48'

Dust dies down @ 49', light gray cuttings,
quartzite
50.0 - 53.0

Soft zone @ 51.5'

Dust returns @ 52'
Soft zone @ 52.5'
53.0 - 55.0
Dust dies down @ 54'
Soft zone @ 54.25'

Terminated boring @ 55'
Boring completed at 55.0 ft

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,624.6
EASTING: 1,774,147.7
GS ELEVATION:  681.8 ft
TOC ELEVATION:  684.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/12/12
DATE COMPLETED:  10/9/12

DEPTH W.L.:31.86'
DATE W.L.:10/12/12
TIME W.L.:16:52

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.70'-45'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 45'-55'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 43'-55'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 41'-43'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-41'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 0.8 
2.0

 0.8 
2.0

 1.5 
2.0

 1.8 
2.0

 0.8 
2.0

 0.2 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine sand; brown; moist

4.0 - 6.0
(CL) SILTY CLAY; orange; W<PL, firm

6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, medium sand; tan; dry,
compact

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine sand; tan; moist,
compact

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine sand; tan, relict
foliation; dry, very dense

21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine; tan;
non-cohesive, dry, very dense

26.0 - 29.0

29.0 - 31.0
(SM) SILTY SAND, fine; tan, relict rock
fabric; non-cohesive, dry, dense

31.0 - 34.0

34.0 - 36.0
(SM) SILTY SAND, fine; tan, stained
fracture @ 35.2 feet; non-cohesive, dry,
dense
36.0 - 39.0

39.0 - 41.0
(SM) SILTY SAND, medium sand; tan,
some magnesium stained gravel (highly
weathered); non-cohesive, dry, some
possible moisture around gravel, very
dense41.0 - 44.0

44.0 - 46.0
Weathered schist; gray; dry
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  62.0 ft

NORTHING: 726,791.0
EASTING: 1,774,611.2
GS ELEVATION:  656.4 ft
TOC ELEVATION:  659.1 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/17/12
DATE COMPLETED:  8/17/12

DEPTH W.L.:43.15'
DATE W.L.:10/12/12
TIME W.L.:13:51

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-47'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 47'-62'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 45'-62'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 43'-45'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-43'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 0.6 
2.0

 0.9 
2.0

 0.6 
2.0

46.0 - 49.0

49.0 - 51.0
(GM) SILTY GRAVEL, fine to coarse
gravel, some medium sand, weathered
schist; non-cohesive, dry, very dense
51.0 - 54.0

54.0 - 56.0
(GM) SILTY GRAVEL, fine to coarse
gravel, some medium sand, schist;
non-cohesive, dry, very dense
56.0 - 59.0

59.0 - 61.0
(GM) SILTY GRAVEL, fine to coarse
gravel, some medium sand, schist;
non-cohesive, dry, very dense
61.0 - 62.0
Auger Refusal @ 62'

Boring completed at 62.0 ft

#2 sand

0.010"
screen

50/2

42-50/1

36-50/5

42-50/1

50/2

50/1

50/5

50/1

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

610.4

607.4

605.4

602.4

600.4

597.4

595.4

594.4

SPT

SPT

SPT

SPT

46.0

49.0

51.0

54.0

56.0

59.0

61.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-13

D
E

P
T

H
(f

t)

45

50

55

60

65

70

75

80

85

90

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  62.0 ft

NORTHING: 726,791.0
EASTING: 1,774,611.2
GS ELEVATION:  656.4 ft
TOC ELEVATION:  659.1 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/17/12
DATE COMPLETED:  8/17/12

DEPTH W.L.:43.15'
DATE W.L.:10/12/12
TIME W.L.:13:51

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-47'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 47'-62'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 45'-62'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 43'-45'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-43'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 2.0 
2.0

 2.0 
2.0

 0.8 
2.0

 0.3 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine sand; red; dry

4.0 - 4.8
(CL) SILTY CLAY; red; soft, moist, w<PL
4.8 - 6.0
(ML) SILT, some fine sand; orange; soft,
moist
6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine sand; tan; loose,
moist

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, medium sand, some
medium gravel; gray; very dense, moist

16.0 - 19.0

Auger Refusal @ 19'
competent rock (schist)

Boring completed at 19.0 ft

portland/
bentonite mix

3/8"
bentonite

chips

#2 sand
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screen

3-4-6-7
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  19.0 ft

NORTHING: 726,389.8
EASTING: 1,774,970.3
GS ELEVATION:  611.4 ft
TOC ELEVATION:  613.9 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/16/12
DATE COMPLETED:  8/16/12

DEPTH W.L.:13.52'
DATE W.L.:10/12/12
TIME W.L.:13:54

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.50'-8.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 8.5'-18.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 6.5'-19'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 4.5'-6.5'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-4.5'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" Round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.0 
2.0

 1.0 
2.0

 1.3 
2.0

0.0 - 4.0
Topsoil (SM), SILTY SAND, fine sand,
some organic matter; brown

4.0 - 6.0
(SM) SILTY SAND, fine sand, trace fine
gravel; tan; very dense, dry

6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine sand, some
coarse gravel @ 9.4', gravel is weathered
schist; tan; very dense, dry
11.0 - 14.0

14.0 - 16.0
(SC) CLAYEY SAND, coarse sand, some
coarse gravel @ 14.5'-15.0', gravel is
weathered schist; gray; very dense, dry
16.0 - 19.0

Auger Refusal @ 19'
19.0 - 22.0
BEDROCK, tan-gray cuttings, weathered,
soft

22.0 - 23.0
Light red cuttings @ 22', soft
Ligh red cuttings @ 23'
23.0 - 24.0
Light Tan cuttings @ 24', soft
24.0 - 30.0

Softer zone @ 27'-28.5'
Light Grey cuttings at 28.5'

30.0 - 35.0
Soft zone @ 30 - 35', Tan-Grey cuttings

Red cuttings @ 33.5'

Tan-Grey cuttings @ 35', soft

35.0 - 36.0
Tan cuttings at 36'
36.0 - 37.0
Tan-Grey cuttings @ 37'
37.0 - 38.0
Tan cuttings @ 38', soft
38.0 - 40.0
Light Tan cuttings @ 40'

40.0 - 42.0

Soft zone @ 41 - 43'

Tan cuttings @ 41'
42.0 - 43.0

Light-Grey cuttings @ 43'

Portland
Cement

3/8"
Bentonite
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  53.0 ft

NORTHING: 727,577.1
EASTING: 1,775,044.8
GS ELEVATION:  672.1 ft
TOC ELEVATION:  675.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/16/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:39.04'
DATE W.L.:10/12/12
TIME W.L.:14:09

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.16' - 43'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 43' - 53'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 40' - 53'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 38' - 40'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 38'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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43.0 - 46.0
Soft zone @ 43.5' - 46', light tan cuttings

Light grey cuttings @ 46', schist
(Continued)46.0 - 47.0
Soft zone @ 46.5'

Dust died @ 47'
47.0 - 48.0
Soft zone @ 48', slightly moist cuttings
48.0 - 50.5
Soft zone @ 50.5'
Grey fine gravel cuttings, schist
50.5 - 53.0
Terminated boring @ 53'

Boring completed at 53.0 ft

#2 Sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  53.0 ft

NORTHING: 727,577.1
EASTING: 1,775,044.8
GS ELEVATION:  672.1 ft
TOC ELEVATION:  675.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/16/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:39.04'
DATE W.L.:10/12/12
TIME W.L.:14:09

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.16' - 43'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 43' - 53'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 40' - 53'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 38' - 40'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 38'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.3 
2.0

 1.7 
2.0

 2.0 
2.0

 1.7 
2.0

 0.2 
2.0

0.0 - 4.0

4.0 - 6.0
(CL) SILTY CLAY; red-orange; very soft to
soft, dry, w<PL

6.0 - 9.0

9.0 - 10.0
(ML) SILT, 9'-10'; red-orange to pink; very
soft to soft, dry, w<PL
Quartzite boulder @ 10'
10.0 - 11.0
(ML) CLAYEY SILT, 10'-11'; olive-brown to
light brown; dry
11.0 - 14.0

14.0 - 16.0
(ML) CLAYEY SILT; same as above with
small pockets of oxidation; moist

16.0 - 19.0

19.0 - 21.0
(ML) SILT; olive-brown to light brown; dry

21.0 - 24.0

24.0 - 26.0
Auger Refusal @ 26'
Gray quartzite and rock flour

26.0 - 30.0
BEDROCK; dark gray cuttings, weathered,
chert

@ 30' gray cuttings, quartzite
30.0 - 35.0

Soft zone @ 32'
Soft zone @ 33-33.5'

Soft zone @ 34.5', dust dies down

35.0 - 36.0
Soft zone @ 36'
36.0 - 43.0

43.0 - 44.0
Less dust @ 43'
Dust returns by 44'
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bentonite mix
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chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G./David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 728,466.1
EASTING: 1,775,219.4
GS ELEVATION:  708.2 ft
TOC ELEVATION:  710.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/8/12

DEPTH W.L.:27.58'
DATE W.L.:10/12/12
TIME W.L.:16:37

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.71'-31'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 31'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 29'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 27'-29'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-27'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 46.0

Terminated boring @ 46' (Continued)
Boring completed at 46.0 ft

BR 662.2
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G./David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 728,466.1
EASTING: 1,775,219.4
GS ELEVATION:  708.2 ft
TOC ELEVATION:  710.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/8/12

DEPTH W.L.:27.58'
DATE W.L.:10/12/12
TIME W.L.:16:37

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.71'-31'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 31'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 29'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 27'-29'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-27'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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0.0 - 5.0
[SM] SILTY SAND; tan; non-cohesive, dry, dense

5.0 - 8.0
BEDROCK; light tan-gray cuttings, harder

Soft zone @ 7'
8.0 - 11.0
Soft zone @ 8-8.5'
Soft zone @ 9-11'

11.0 - 17.0
Soft zone @ 12.5-17'

17.0 - 18.0
Light tan-gray cuttings @ 17'
Soft zone @ 18'
18.0 - 21.0

21.0 - 28.0
Soft zone @ 21.75-28', tan cuttings, no dust

Light gray cuttings, dust returns @ 27'

28.0 - 32.0

32.0 - 34.0
Soft zone @ 32'
Soft zone @ 32.5-33'
Soft zone @ 33.5-34'
34.0 - 39.0

39.0 - 41.0
Soft zone @ 39.5'

41.0 - 47.0
Soft zone @ 41-44', tan cuttings, dust dies

Dust resumes @ 44', light gray cuttings

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 729,463.7
EASTING: 1,775,483.0
GS ELEVATION:  824.7 ft
TOC ELEVATION:  827.8 ft

DRILL RIG:  Gill Beetle
DATE STARTED:  10/5/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:39.92
DATE W.L.:10/12/12
TIME W.L.:16:01

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09'-82'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 82'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 80'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 78'-80'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-78'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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47.0 - 50.0
Soft zone @ 47-47.5'
Soft zone @ 48'

50.0 - 59.0
Soft zone @ 50.5-51'

59.0 - 65.0
Soft zone @ 59.5'

Soft zone @ 61'

Soft zone @ 63'

Soft zone @ 64.5'

Soft zone @ 65'

65.0 - 70.0

Soft zone @ 68'

Soft zone @ 70', dust dies down, moist cuttings, quartzite
70.0 - 77.0

77.0 - 80.0
water @ 77'
Soft zone @ 78'

80.0 - 83.0
Soft zone @ 80'
Soft zone @ 81.5'
Soft zone @ 82-82.5'

83.0 - 87.0
Soft zone @ 83.5'
Soft zone @ 84'
Soft zone @ 84.5'

87.0 - 90.0
Soft zone @ 87.5'
Soft zone @ 88.5'

3/8"
bentonite

chips

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 729,463.7
EASTING: 1,775,483.0
GS ELEVATION:  824.7 ft
TOC ELEVATION:  827.8 ft

DRILL RIG:  Gill Beetle
DATE STARTED:  10/5/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:39.92
DATE W.L.:10/12/12
TIME W.L.:16:01

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09'-82'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 82'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 80'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 78'-80'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-78'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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90.0 - 92.0
Soft zone @ 90'
Soft zone @ 90.5'
Terminated boring @ 92'

Boring completed at 92.0 ft
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RECORD OF BOREHOLE  PZ-17D

D
E

P
T

H
(f

t)

90

95

100

105

110

115

120

125

130

135

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 729,463.7
EASTING: 1,775,483.0
GS ELEVATION:  824.7 ft
TOC ELEVATION:  827.8 ft

DRILL RIG:  Gill Beetle
DATE STARTED:  10/5/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:39.92
DATE W.L.:10/12/12
TIME W.L.:16:01

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09'-82'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 82'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 80'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 78'-80'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-78'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.3 
2.0

0.0 - 4.0
[SM], SILTY SAND, some fine coarse
gravel; tan; non-cohesive; dry; compact

4.0 - 5.0
[SM], SILTY SAND, medium, some fine
very weathered gravel (schist); tan;
non-cohesive, slightly moist; dense

Auger Refusal @ 5'
5.0 - 9.0
Roller Cone

9.0 - 11.5
[BR], BEDROCK
Core Run #1 quartzite, moderate to steep
sloping fractures, fracture spacing 3" to 5"
up to 10.5" then becomes very broken up
Recovery: 96.8%
RQD: 50%
11.5 - 13.5
[BR], BEDROCK
Core Run #2 quartzite, weathered @ 11.5',
highly fractured with moderate to high
angle fractures
Recovery: 39.58%
RQD: 0%
13.5 - 17.2
[BR], BEDROCK
Core Run #3 weathered schist @ 13.5',
quartzite @ 16.7', all highly fractured
Recovery: 23.65%
RQD: 0%
17.2 - 18.0
[BR], BEDROCK
Core Run #4 quartzite, some weathered,
highly fractured
Recovery: 67.71%
RQD: 0%
18.0 - 19.0
[BR], BEDROCK
Core Run #5 quartzite, highly fractured
Recovery: 100%
RQD: 0%

Terminated Coring @ 19 ft
19.0 - 21.0
light tan cuttings @ 19'
purple-gray cuttings @ 19.5'

Soft zone starting @ 20.5', light tan
cuttings, large weathered gravel, quartzite
and chert21.0 - 28.0
28.0 - 33.0
orange-tan cuttings @ 28', softer

33.0 - 36.0
light tan cuttings @ 33' with quartzite
gravel, soft

harder @ 35'

36.0 - 40.0
Soft zone @ 36'
Soft zone @ 36.5'

40.0 - 45.0
Soft zone @ 40'
Soft zone @ 40.5-41'
Soft zone @ 41.5-42', dust died shortly

Soft zone @ 43-44', dust died a little

portland/
bentonite mix

3/8"
bentonite

chips

16-22-50 >50
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  52.0 ft

NORTHING: 729,481.9
EASTING: 1,775,478.4
GS ELEVATION:  826.5 ft
TOC ELEVATION:  829.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/2/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:38.62
DATE W.L.:10/12/12
TIME W.L.:16:02

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.88'-42'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42'-52'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 40'-52'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 38'-40'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-38'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, NQ Core Barrel, 5
7/8" Downhole Hammer
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45.0 - 50.0
Soft zone @ 45-50' dust died

50.0 - 52.0
Soft zone @ 51.5'

Terminated boring @ 52'
Boring completed at 52.0 ft

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  52.0 ft

NORTHING: 729,481.9
EASTING: 1,775,478.4
GS ELEVATION:  826.5 ft
TOC ELEVATION:  829.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/2/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:38.62
DATE W.L.:10/12/12
TIME W.L.:16:02

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.88'-42'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42'-52'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 40'-52'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 38'-40'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-38'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, NQ Core Barrel, 5
7/8" Downhole Hammer
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 1.5 
2.0

 1.5 
2.0

 0.0 
2.0

0.0 - 3.0

3.0 - 5.0
(ML) CLAYEY SILT; yellow-orange to
yellow-tan; very stiff, dry, w<PL

5.0 - 9.0

9.0 - 11.0
(ML) SILT; tan to yellow-tan; very stiff, dry,
w<PL

11.0 - 12.0

12.0 - 14.0
(PWR) WEATHERED ROCK
Auger Refusal @ 14'

14.0 - 17.0

17.0 - 21.0
Soft zone @ 17-21', tan-gray cuttings

21.0 - 24.0
Soft zone @ 21.75-22.5', gray cuttings,
quartzite

24.0 - 29.0
Soft zone @ 24-26'

29.0 - 32.0
Soft zone @ 29-31'

32.0 - 38.0
Soft zone @ 32-34.5

Soft zone @ 36-36.5'

38.0 - 44.0
Soft zone @ 38'
Soft zone @ 39'
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3/8"
bentonite

chips

3-7-13-12

6-12-12-21

50/3

20

24

50/3

ML

ML

ML

ML

ML

PWR

BR

BR

BR

BR

BR

BR

BR

BR

756.6

754.6

750.6

748.6

747.6

745.6

742.6

738.6

735.6

730.6

727.6

721.6

715.6

SPT

SPT

SPT

3.0

5.0

9.0

11.0

12.0

14.0

17.0

21.0

24.0

29.0

32.0

38.0

44.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 1 of  2

Log continued on next page

R
E

C

LOCATION:  Randleman, NC
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G. / David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  57.5 ft

NORTHING: 730,229.1
EASTING: 1,775,283.3
GS ELEVATION:  759.6 ft
TOC ELEVATION:  762.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/14/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:55.99'
DATE W.L.:10/12/12
TIME W.L.:16:26

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94'-42.5'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42.5'-57.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 39'-57.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 37'-39'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-37'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 49.0
Soft zone @ 44-45'
Soft zone @ 45.5'
Soft zone @ 46'

Soft zone @ 47-47.5' (Continued)

49.0 - 51.0
Soft zone @ 49'

51.0 - 54.0
Soft zone @ 51-53', tan cuttings

Soft zone @ 53.5', gray cuttings

54.0 - 57.5
Soft zone @ 54-57'

Terminated boring @ 57.5'

Boring completed at 57.5 ft

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G. / David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  57.5 ft

NORTHING: 730,229.1
EASTING: 1,775,283.3
GS ELEVATION:  759.6 ft
TOC ELEVATION:  762.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/14/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:55.99'
DATE W.L.:10/12/12
TIME W.L.:16:26

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94'-42.5'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42.5'-57.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 39'-57.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 37'-39'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-37'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.3 
2.0

0.0 - 3.0

3.0 - 5.0
(CL) SILTY CLAY; light red-orange to light
orange; dry

5.0 - 7.0

7.0 - 8.0
Auger Refusal @ 8.0'
Quartzite fragments w/ trace galena, dry
8.0 - 10.0
BEDROCK, gray cuttings, soft

10.0 - 12.0
Tan-gray cuttings @ 10'
Gray cuttings @ 11', quartzite

12.0 - 15.0
Softer @ 12'
Hard by 12.5'
Soft zone @ 13'

15.0 - 17.0
Soft zone @ 15-16', dust died momentarily
Soft zone @ 16.25'

17.0 - 24.0
Soft zone @ 17.5'
Soft zone @ 18-21.5', tan-gray cuttings,
less dust

24.0 - 28.0
Soft zone @ 24.5'
becomes softer @ 25'

28.0 - 30.0
Soft zone @ 28'

30.0 - 38.0
Soft zone @ 30'
Soft zone @ 31-34'

38.0 - 40.0
Soft zone @ 38.5-40', tan cuttings

40.0 - 41.0
Terminated boring @ 41'

Boring completed at 41.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G./David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  41.0 ft

NORTHING: 730,842.5
EASTING: 1,776,521.0
GS ELEVATION:  628.3 ft
TOC ELEVATION:  631.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/14/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:31.57'
DATE W.L.:10/12/12
TIME W.L.:16:16

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.85'-26'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 26'-41'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 24'-41'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 22'-24'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-22'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" Round

Aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.3 
2.0

 0.5 
2.0

 0.3 
2.0

0.0 - 3.0

3.0 - 5.0
(CL) SILTY CLAY; red-brown; very stiff, dry

5.0 - 9.0

9.0 - 11.0
(ML) SILT; orange to orange-tan, near
vertical clay seams; very stiff, dry, w<PL

11.0 - 13.0

13.0 - 15.0
(PWR) WEATHERED BEDROCK, phyllite
and quartzite; light olive to gray-white; soft
to firm, dry, outer s/s moist
15.0 - 18.0
Softer drilling from 16'-17'
Auger Refusal @ 18'

18.0 - 21.0
BEDROCK, gray cuttings, quartzite

21.0 - 27.0
Soft zone @ 21-21.75', lots of dust
Soft zone @ 22.5-23.5'

Soft zone @ 24'

Soft zone @ 25-27'

27.0 - 33.0

33.0 - 37.0
Softer @ 33'
Hard by 33.5'

37.0 - 40.0
Soft zone @ 37'

40.0 - 44.0
Softer @ 40'
Hard by 40.5'
Soft zone @ 41'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G./David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 729,979.0
EASTING: 1,776,592.6
GS ELEVATION:  642.6 ft
TOC ELEVATION:  645.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/14/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:31.79'
DATE W.L.:10/12/12
TIME W.L.:16:20

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.98'-31'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 31'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 29'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 27'-29'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-27'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 46.0
Soft zone @ 44'
Terminated boring @ 46' (Continued)

Boring completed at 46.0 ft

BR 596.6

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-20

D
E

P
T

H
(f

t)

45

50

55

60

65

70

75

80

85

90

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G./David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 729,979.0
EASTING: 1,776,592.6
GS ELEVATION:  642.6 ft
TOC ELEVATION:  645.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/14/12
DATE COMPLETED:  10/5/12

DEPTH W.L.:31.79'
DATE W.L.:10/12/12
TIME W.L.:16:20

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.98'-31'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 31'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 29'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 27'-29'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-27'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.7 
2.0

 1.2 
2.0

 1.2 
2.0

 1.8 
2.0

 1.9 
2.0

 1.9 
2.0

 0.8 
2.0

0.0 - 4.0

4.0 - 6.0
(CL) SILTY CLAY; red; soft, w<PL

6.0 - 9.0

9.0 - 10.5
(CL) SILTY CLAY, trace fine sand; soft,
w<PL
10.5 - 11.0
(ML) SILT; orange; loose, dry
11.0 - 14.0

14.0 - 16.0
(ML) SILT; orange; loose dry

16.0 - 19.0

19.0 - 21.0
(ML) SILT, some fine sand; orange;
compact, moist

21.0 - 24.0

24.0 - 26.0
(ML) SILT, some fine sand, trace clay;
orange; compact, moist

26.0 - 29.0

29.0 - 31.0
(ML) sandy SILT, fine sand, some clay
layers; orange; compact, moist

31.0 - 34.0

34.0 - 36.0
(ML) SANDY SILT, fine sand; orange, relict
fractures ~ 60° @ 34.7'; dry, hard
Auger Refusal @ 36'
36.0 - 40.0
BEDROCK, tan cuttings, soft

40.0 - 44.0
Softer @ 40'

portland/
bentonite mix

3/8"
bentonite

chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  58.0 ft

NORTHING: 729,845.5
EASTING: 1,776,219.2
GS ELEVATION:  719.1 ft
TOC ELEVATION:  722.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/13/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:53.80'
DATE W.L.:10/12/12
TIME W.L.:16:11

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.97'-43'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 43'-58'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 41'-58'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 39'-41'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-39'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 46.0
Hard @ 44'
Soft again @ 44.5' (Continued)
46.0 - 48.0
Harder @ 46', light tan cuttings

48.0 - 54.0
Soft again @ 48', tan cuttings

54.0 - 57.0
Light tan cuttings @ 54'

57.0 - 58.0
Harder @ 57', tan-gray cuttings
Soft @ 57.5'
Terminated boring @ 58'

Boring completed at 58.0 ft

#2 sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  58.0 ft

NORTHING: 729,845.5
EASTING: 1,776,219.2
GS ELEVATION:  719.1 ft
TOC ELEVATION:  722.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/13/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:53.80'
DATE W.L.:10/12/12
TIME W.L.:16:11

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.97'-43'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 43'-58'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 41'-58'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 39'-41'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-39'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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2.0

 0.8 
2.0

 1.0 
2.0

 0.7 
2.0

 0.5 
2.0

 0.3 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) CLAYEY SILT, trace fine to medium
sand, trace fine gravel; yellow to
orange-brown; stiff, dry
6.0 - 9.0

9.0 - 11.0
(ML) CLAYEY SILT, trace fine to coarse
sand, trace fine gravel; yellow-brown; dry

11.0 - 14.0

14.0 - 16.0
(ML) CLAYEY SILT, weathered chloritic
quartzite fragments (weathered material in
bottom 5" of spoon), ; yellow to
orange-brown; dry
16.0 - 19.0

19.0 - 21.0
(ML) CLAYEY SILT, weathered chloritic
quartzite fragments throughout sample;
yellow to orange-brown; dry
21.0 - 24.0

24.0 - 26.0
(ML) SILT, weathered chorite fragments
(angular); tan to yellow-orange; hard, dry

26.0 - 29.0

29.0 - 31.0
(ML) SILT, trace weathered chloritic
quartzite; tan to yellow-orange

31.0 - 33.0

Auger Refusal @ 33'

33.0 - 40.0
BEDROCK, tan cuttings, very weathered,
soft

40.0 - 42.0
Light tan cuttings, weathered, soft by 40'

42.0 - 43.0
Orange-Tan cuttings @ 42', soft
43.0 - 56.0
Light Tan cuttings @ 43', soft, dry

Portland
Cement

16-50/5

35-40-50/4

30-45-50/3

23-50/4

22-50/2

34-50/2

50/5

>50

>50

50/4

50/2

50/2

ML

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

BR

BR

BR

BR

763.4

761.4

758.4

756.4

753.4

751.4

748.4

746.4

743.4

741.4

738.4

736.4

734.4

727.4

725.4

724.4

SPT

SPT

SPT

SPT

SPT

SPT

4.0

6.0

9.0

11.0

14.0

16.0

19.0

21.0

24.0

26.0

29.0

31.0

33.0

40.0

42.0

43.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 1 of  3

Log continued on next page

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-22

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

40

45

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G., David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,036.1
EASTING: 1,775,831.8
GS ELEVATION:  767.4 ft
TOC ELEVATION:  770.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:96.26'
DATE W.L.:10/12/12
TIME W.L.:14:06

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.10' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 88' - 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 86' - 88'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 86'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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43.0 - 56.0
Light Tan cuttings @ 43', soft, dry
(Continued)

56.0 - 60.0
Grey-Tan cuttings @ 56', soft, dry

60.0 - 68.0
Light tan cuttings @ 60', soft

68.0 - 70.0
Grey-Tan cuttings @ 68', soft, dry

70.0 - 72.0
Orange-Tan cuttings @ 70', soft

72.0 - 77.0
Grey cuttings, harder @ 72', but not real
hard

77.0 - 78.0
Tan-Grey cuttings @ 77'

Lost dust by 78'
78.0 - 79.0
Grey cuttings by 79', schist
79.0 - 80.0
Very Hard @ 80'
80.0 - 81.0
Softer @ 81'
81.0 - 82.0
Hard @ 82'
82.0 - 85.0
Soft zone @ 85', tan cuttings

85.0 - 87.0
Dust dies from 85' - 87'

87.0 - 88.0
Grey cuttings @ 87'
88.0 - 91.0
Soft zone @ 88' - 91'
Tan cuttings, less dust

3/8"
Bentonite

Chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G., David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,036.1
EASTING: 1,775,831.8
GS ELEVATION:  767.4 ft
TOC ELEVATION:  770.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:96.26'
DATE W.L.:10/12/12
TIME W.L.:14:06

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.10' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 88' - 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 86' - 88'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 86'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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91.0 - 92.0
Grey cuttings @ 91'
92.0 - 100.0
Soft zone @ 92' - 100'
Tan cuttings
Dust dies temporarily @ 98'

100.0 - 100.5
Soft zone @ 100.5'
100.5 - 102.0
Light tan cuttings @ 102', soft
102.0 - 106.0
Soft zone @ 106'

106.0 - 107.0
Soft zone @ 107 ft
107.0 - 109.0
Soft zone @ 109'

109.0 - 111.0
Soft zone @ 110' -111'

111.0 - 112.0
Boring terminated @ 112'

Boring completed at 112.0 ft

#2 Sand

0.010"
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G., David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 728,036.1
EASTING: 1,775,831.8
GS ELEVATION:  767.4 ft
TOC ELEVATION:  770.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:96.26'
DATE W.L.:10/12/12
TIME W.L.:14:06

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.10' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 88' - 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 86' - 88'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 86'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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2.0
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 0.8 
2.0

 0.5 
2.0

 0.7 
2.0

 0.2 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine sand, some
organic matter; orange; moist

4.0 - 6.0
(SM) SILTY SAND, fine sand, some
coarse gravel, very weathered schist; tan,
some relict foliation ~75°; dense, dry
6.0 - 9.0

9.0 - 11.0
(ML) SILT, some fine sand, trace clay,
weathered gravel from 9.8 to 10.1 feet;
light orange; compact, dry
11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, medium sand, some
fine gravel; tan; very dense, dry

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, medium sand, some
fine gravel; tan; very dense, dry

21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, medium sand; tan,
relict rock structure and foliation near
horizontal; very dense, dry
26.0 - 29.0

29.0 - 31.0
(SM) SILTY SAND, fine sand; tan, relict
foliation near horizontal; very dense, dry

31.0 - 34.0

34.0 - 36.0
(SM) SILTY SAND, fine sand, trace highly
weathered coarse gravel; tan; very dense,
dry
36.0 - 39.0

39.0 - 41.0
(ML) SILT, some fine sand; tan; very
dense, dry w/ trace moisture @ 39.5 feet

41.0 - 44.0

44.0 - 46.0
(PWR) WEATHERED ROCK, schist

Portland
Cement
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 727,522.2
EASTING: 1,775,770.1
GS ELEVATION:  728.0 ft
TOC ELEVATION:  731.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/16/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:113.70'
DATE W.L.:10/12/12
TIME W.L.:14:03

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 90'- 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 88' - 90'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.6 
2.0

46.0 - 49.0

49.0 - 51.0
(GM) SILTY GRAVEL, coarse gravel,
weathered schist; gray; dry

51.0 - 52.0
Auger Refusal @ 52'
52.0 - 55.0
BEDROCK, tan-grey cuttings, weathered

55.0 - 56.0
Soft zone @ 55-56', tan cuttings
56.0 - 57.0
Grey cuttings, harder
57.0 - 63.0

63.0 - 68.0
Soft zone @ 63'

68.0 - 70.0
Soft zone @ 68' - 70', light green-grey
cuttings

70.0 - 79.0

Soft zone @ 73'

Soft zone @ 75'
Stof zone @75.5'

79.0 - 92.0
Soft zone @ 79'
Soft zone @ 80'
Soft zone @ 80.5'
Light green-grey cuttings @ 80.5'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 727,522.2
EASTING: 1,775,770.1
GS ELEVATION:  728.0 ft
TOC ELEVATION:  731.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/16/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:113.70'
DATE W.L.:10/12/12
TIME W.L.:14:03

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 90'- 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 88' - 90'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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92.0 - 95.0
Less dust @ 92'
Dust returns @ 93.5'

95.0 - 102.0
Soft zone @ 95'
Soft zone @ 96'

102.0 - 106.0
Soft zone @ 102.5'

106.0 - 111.0
Soft zone @ 106'

111.0 - 112.0
Terminated boring @ 112'

Boring completed at 112.0 ft

#2 Sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  112.0 ft

NORTHING: 727,522.2
EASTING: 1,775,770.1
GS ELEVATION:  728.0 ft
TOC ELEVATION:  731.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/16/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:113.70'
DATE W.L.:10/12/12
TIME W.L.:14:03

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.09' - 92'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 92' - 112'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 90'- 112'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 88' - 90'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 88'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.9 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine, trace fine gravel;
tan; non-cohesive, moist, loose

4.0 - 6.0
(SM) SILTY SAND, medium, some fine
gravel (very weathered); tan;
non-cohesive, dry, very dense
6.0 - 7.0
Auger Refusal @ 7'
7.0 - 8.0
BEDROCK, tan cuttings, very weathered
8.0 - 11.0
Light grey cuttings by 8', harder, lots of
dust

11.0 - 15.0
Soft zone @ 11' - 11.5'
Soft zone @ 12'

15.0 - 20.0
Soft zone @ 15.5'
Soft zone @ 16' - 17'

Soft zone @ 17.5' - 18'

Soft zone @ 19'

20.0 - 22.0
Soft zone @ 20' - 21'

22.0 - 24.0
Soft zone @ 22.5' - 23.5', tan cuttings

Light grey cuttings @ 23.5'
24.0 - 27.0
Soft zone @ 24'

27.0 - 28.0
Soft zone @ 27' - 27.5', tan cuttings
Light grey cuttings @ 27.5'
28.0 - 31.0
Soft zone @ 28'
Soft zone @ 29.5' - 30'

31.0 - 33.5
Soft zone @ 31' - 33.5', tan cuttings

33.5 - 35.0
Light grey cuttings @ 33.5'

35.0 - 37.0
Soft zone @ 35' - 36'

37.0 - 37.5
Soft zone @ 37.5'
37.5 - 39.0
Soft zone @ 39'
39.0 - 39.5
Soft zone @ 39.5'
39.5 - 41.5
Soft zone @ 41'
41.5 - 43.0
Soft zone @ 41.5' - 42.5'

43.0 - 46.5
Soft zone @ 43'
Soft zone @ 44'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 726,884.4
EASTING: 1,775,678.0
GS ELEVATION:  678.1 ft
TOC ELEVATION:  681.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/7/12
DATE COMPLETED:  10/2/12

DEPTH W.L.:49.26'
DATE W.L.:10/12/12
TIME W.L.:13:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.99' - 50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50' - 70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48' - 70'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46' - 48'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 46'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.5 - 48.0
Soft zone @ 46.5'
Soft zone @ 47'
48.0 - 52.0
Soft zone @ 48' - 52'
Light tan cuttings

Dust dies @ 51.5', tan cuttings

52.0 - 52.5
Dust returns at 52.5'
52.5 - 54.0
Soft zone @ 54'
54.0 - 55.0
Soft zone @ 55'
55.0 - 58.0
Soft zone @ 58'

58.0 - 60.0
Soft zone @ 60'

60.0 - 61.5
Soft zone @ 61' - 61.5'

61.5 - 66.5
Soft zone @ 63' - 65.5'

66.5 - 69.0
Soft zone from 66.5' - 69', tan cuttings,
dust died

69.0 - 70.0
Soft zone @ 69.25' - 70'
Terminated Boring @ 70'

Boring completed at 70.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 726,884.4
EASTING: 1,775,678.0
GS ELEVATION:  678.1 ft
TOC ELEVATION:  681.1 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/7/12
DATE COMPLETED:  10/2/12

DEPTH W.L.:49.26'
DATE W.L.:10/12/12
TIME W.L.:13:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.99' - 50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50' - 70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48' - 70'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46' - 48'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 46'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 2.0 
2.0

 1.3 
2.0

 0.9 
2.0

 0.3 
2.0

 0.0 
2.0

 0.5 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine; light brown;
non-cohesive, moist, loose

4.0 - 6.0
(ML) SILT; red; non-cohesive, dry, loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT; light tan; non-cohesive, slightly
moist, loose

11.0 - 14.0

14.0 - 16.0
(ML) SILT; tan; non-cohesive, slightly
moist, dense

16.0 - 19.0

19.0 - 24.0
(GM) SILTY GRAVEL, some medium
sand, fine to coarse gravel (weathered
schist); gray; non-cohesive, dry with little
moisture @ 20', very dense

24.0 - 29.0
(GM) SILTY GRAVEL, some medium
sand, fine to coarse gravel (very
weathered chert with layers); light gray;
non-cohesive, dry, very dense
Soft area between 25'-27' with moist
cuttings

29.0 - 34.0
No Recovery

34.0 - 36.0
(ML) SANDY SILT, fine sand, some fine to
coarse gravel (quartzite); gray;
non-cohesive, dry, very dense
Boring terminated @ 34'

Boring completed at 34.0 ft

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  34.0 ft

NORTHING: 726,462.4
EASTING: 1,776,477.3
GS ELEVATION:  592.4 ft
TOC ELEVATION:  595.1 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  8/30/12

DEPTH W.L.:31.85'
DATE W.L.:10/12/12
TIME W.L.:09:06

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.64'-24'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 24'-34'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 22'-34'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 20'-22'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-20'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.5 
2.0

 2.0 
2.0

 0.8 
2.0

0.0 - 4.0

4.0 - 6.0
(MH) CLAYEY SILT; red-tan to red;
non-cohesive, dry, loose

6.0 - 9.0

9.0 - 11.0
(MH) CLAYEY SILT; orange;
non-cohesive, slightly moist, loose

11.0 - 14.0

14.0 - 17.0
(GM) sandy SILTY GRAVEL, fine to
coarse gravel (weathered quartzite),
medium sand; white; non-cohesive, dry,
very dense

17.0 - 18.0
Auger Refusal @ 18'
18.0 - 23.0
BEDROCK, tan cuttings, weathered
quartzite
Soft Zone @ 20.5'-21.5', large gravel
cuttings

23.0 - 25.0
Soft Zone @ 23'-23.5'

25.0 - 29.0
Soft Zone @ 25', tan cuttings, lots of dust

Gray cuttings @ 26.5'

29.0 - 35.0
Soft zone @ 29', small
Soft zone @ 29.5' - 30'
Soft zone @ 31', small
Soft zone @ 31.5', small

35.0 - 38.0
Soft Zone @ 35', small

38.0 - 41.0
Soft Zone @ 38', small

41.0 - 44.0
Soft Zone @ 41.5'-42'

44.0 - 48.0
Soft Zone @ 44.5'-45'

portland/
bentonite mix
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bentonite

chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  58.0 ft

NORTHING: 727,269.4
EASTING: 1,779,785.0
GS ELEVATION:  618.4 ft
TOC ELEVATION:  620.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/6/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:26.70
DATE W.L.:10/12/12
TIME W.L.:08:17

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.03'-48'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 48'-58'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 45'-58'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 43'-45'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-43'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 48.0
Soft Zone @ 44.5'-45' (Continued)

48.0 - 50.0
Soft Zone @ 48.5'

50.0 - 56.0
Soft Zone @ 50'
Soft Zone @ 51'

Soft Zone @ 53', dust dies down

56.0 - 57.0
Wet cuttings @ 56'
57.0 - 58.0
Terminated boring @ 58'

Boring completed at 58.0 ft

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  58.0 ft

NORTHING: 727,269.4
EASTING: 1,779,785.0
GS ELEVATION:  618.4 ft
TOC ELEVATION:  620.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/6/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:26.70
DATE W.L.:10/12/12
TIME W.L.:08:17

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.03'-48'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 48'-58'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 45'-58'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 43'-45'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-43'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0
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 1.9 
2.0

 2.0 
2.0

 2.0 
2.0

 1.0 
2.0

 1.0 
2.0

 2.0 
2.0

 0.3 
2.0

0.0 - 4.0

4.0 - 6.0
(MH) CLAYEY SILT, trace fine sand; red;
non-cohesive; moist; loose

6.0 - 8.0
(MH) CLAYEY SILT, trace fine sand; red;
non-cohesive; moist; loose

8.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine, trace clay;
orange; non-cohesive; moist; loose

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine; orange;
non-cohesive; moist; loose

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine; orange;
non-cohesive; moist; loose

21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine; orange;
non-cohesive; moist; compact

26.0 - 29.0

29.0 - 31.0
(SM) SILTY SAND, fine; orange;
non-cohesive; dry; very dense

31.0 - 34.0

34.0 - 36.0
(SM) SILTY SAND, medium; tan;
non-cohesive; slightly moist; very dense

36.0 - 39.0

39.0 - 41.0
(SM) SILTY SAND, coarse; orange;
non-cohesive; moist; compact

41.0 - 44.0

portland/
betonite mix

3/8"
bentonite

chips

#2 Sand

0.010"
screen

2-3-4-5

2-2-2-5

4-6-9-11

3-6-9-13

10-24-40-50/5
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  44.0 ft

NORTHING: 726,786.0
EASTING: 1,777,141.3
GS ELEVATION:  605.0 ft
TOC ELEVATION:  607.9 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/31/12
DATE COMPLETED:  8/31/12

DEPTH W.L.:39.97'
DATE W.L.:10/12/12
TIME W.L.:09:15

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-34'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 34' - 44'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 32' - 44'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 30'- 32'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-30'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3' x 3' x 0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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44.0 - 46.0
(GM) SILTY GRAVEL, some medium
sand, fine gravel (weathered schist);
brown; non-cohesive; slightly moist; very
dense
Terminated Boring @ 44' (Continued)Boring completed at 44.0 ft

21-50/1 50/1PWR 559.0 SPT
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  44.0 ft

NORTHING: 726,786.0
EASTING: 1,777,141.3
GS ELEVATION:  605.0 ft
TOC ELEVATION:  607.9 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/31/12
DATE COMPLETED:  8/31/12

DEPTH W.L.:39.97'
DATE W.L.:10/12/12
TIME W.L.:09:15

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-34'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 34' - 44'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 32' - 44'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 30'- 32'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-30'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3' x 3' x 0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 1.8 
2.0
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0.0 - 3.5

3.5 - 5.5
(ML) SILT, trace fine sand; tan;
non-cohesive; dry; compact

5.5 - 8.5

8.5 - 10.5
(ML) SILT, trace clay; tan with orange
mottles; non-cohesive; dry; loose

10.5 - 13.5

13.5 - 15.5
(SM) SILTY SAND, medium, some fine
weathered gravel; tan; non-cohesive; dry;
very dense
15.5 - 18.5

18.5 - 20.5
(SM) SILTY SAND, medium to fine; tan
and orange; non-cohesive; slightly moist,
dense
20.5 - 23.5

23.5 - 25.5
(GM) SILTY GRAVEL, fine gravel, (very
weathered schist), some fine sand; tan;
non-cohesive; dry; very dense
25.5 - 28.5

28.5 - 30.5
(SM) gravelly SILTY SAND, medium sand,
fine to coarse gravel (very weathered
chert-like rock); tan; non-cohesive; dry;
very dense
30.5 - 33.0

33.0 - 35.5
(GC) CLAYEY GRAVEL, fine gravel, some
fine sand; tan with black clay; cohesive;
moist W<PL; dense

35.5 - 38.5

38.5 - 40.5
(SM) SILTY SAND, fine; tan;
non-cohesive; slightly moist; very dense

40.5 - 43.5

portland/
bentonite mix
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bentonite
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  59.0 ft

NORTHING: 726,864.7
EASTING: 1,776,742.3
GS ELEVATION:  620.3 ft
TOC ELEVATION:  623.0 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  8/31/12

DEPTH W.L.:40.93'
DATE W.L.:10/12/12
TIME W.L.:09:11

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.62' - 44'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44' - 59'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 42' - 59'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 40' - 42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0' - 40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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2.0
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 0.1 
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43.5 - 45.5
(SM) gravelly SILTY SAND, medium, fine
to coarse gravel (quartzite); gray;
non-cohesive; dry; some moisture on
gravel; very dense (Continued)
45.5 - 48.5

48.5 - 50.5
(SM) gravelly SILTY SAND, medium, fine
gravel (quartzite); grey; non-cohesive,
moist @ 49'; Very Dense
50.5 - 53.5

53.5 - 55.5
(SM) SILTY SAND, fine, some fine gravel
(quartzite); light grey; non-cohesive; dry;
very dense
55.5 - 58.5

58.5 - 60.5
(SM) SILTY SAND, fine, trace fine gravel;
light grey; slightly moist; non-cohesive,
very dense
Terminated Boring @ 59'

Boring completed at 59.0 ft

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  59.0 ft

NORTHING: 726,864.7
EASTING: 1,776,742.3
GS ELEVATION:  620.3 ft
TOC ELEVATION:  623.0 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  8/31/12

DEPTH W.L.:40.93'
DATE W.L.:10/12/12
TIME W.L.:09:11

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.62' - 44'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44' - 59'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 42' - 59'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 40' - 42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0' - 40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 2.0 
2.0

 0.7 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine, some organics;
brown; non-cohesive, moist, loose
Hard with gray cuttings by 2'

4.0 - 6.0
(SM) SILTY SAND, fine to medium, some
fine weathered gravel; gray; non-cohesive,
dry, compact
6.0 - 9.0
At 6' changes to tan cuttings
At 8' changes back to gray and harder

9.0 - 11.0
(GM) SILTY GRAVEL, fine to coarse
quartize gravel, medium sand; gray;
non-cohesive, dry, very dense
11.0 - 12.0
Auger Refusal @ 12'
12.0 - 17.0
BEDROCK, gray slghtly weathered
cuttings, quartzite
Soft zone @ 13'-13.5'

17.0 - 21.0
Soft zone @ 17'-19'
light gray cuttings

21.0 - 26.0
Soft zone @ 21'-21.5'

Soft zone @ 23'-23.5'
Very hard @ 23.5'

26.0 - 29.0
Soft zone @ 26'-27'
Soft zone @ 27.5'

29.0 - 30.0
Slightly softer @ 29.5'
Terminated boring @ 30'

Boring completed at 30.0 ft

portland/
bentonite mix
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bentonite

chips

#2 sand
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LOCATION:  Randleman, NC
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  30.0 ft

NORTHING: 727,083.0
EASTING: 1,777,660.1
GS ELEVATION:  567.1 ft
TOC ELEVATION:  568.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/7/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:13.64'
DATE W.L.:10/12/12
TIME W.L.:08:02

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -1.85'-20'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 20'-30'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 17'-30'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 15'-17'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-15'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.5 
2.0

 0.8 
2.0

 1.8 
2.0

 0.6 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium sand, trace
fine gravel; tan; non-cohesive, moist, loose

4.0 - 6.0
(SM) SILTY SAND, fine sand; tan;
non-cohesive, dry, dense

6.0 - 9.0

9.0 - 11.0
(SM) gravelly SILTY SAND, medium sand,
fine to coarse gravel; gray; non-cohesive,
dry, very dense
11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine to medium sand;
light orange; non-cohesive, dry, compact

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine to medium sand,
some coarse gravel (1" thick quartz vein @
19'); light gray; non-cohesive, dry, very
dense
21.0 - 22.0
Auger Refusal @ 22 feet
22.0 - 29.0
BEDROCK, tan cuttings, very weathered,
soft

Harder @ 25', gray cuttings

Soft zone @ 26'

Green-gray cuttings @ 27'

29.0 - 31.0
Soft @ 29', tan cuttings, very weathered

31.0 - 38.0
red-tan cuttings @ 31', soft
tan-gray cuttings @ 32', remains soft
gray cuttings @ 33', soft
hard @ 34'

soft @ 35'-36'

38.0 - 46.0
Soft zone @ 38'-40', tan cuttings

Gray cuttings @ 40'

Soft zone @ 41.5'-46', tan cuttings

portland/
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RECORD OF BOREHOLE  PZ-30

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

40

45

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  60.0 ft

NORTHING: 727,063.9
EASTING: 1,777,146.1
GS ELEVATION:  629.8 ft
TOC ELEVATION:  632.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/30/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:60.60'
DATE W.L.:10/12/12
TIME W.L.:07:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.04'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-60'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 47'-60'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 45'-47'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-45'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 52.0
Gray cuttings @ 46', harder

Soft zone @ 47.5'-48'
Small soft zone @ 48.5'

Soft zone @ 49.5'-50'

52.0 - 57.0
Soft @ 52', tan-gray cuttings, dust died
down

Gray cuttings @54', still soft, dust returns

57.0 - 60.0
Tan cuttings @ 57', softer
Gray cuttings @ 58'
Tan-gray cuttings @ 59', softer

Terminated boring @ 60'
Boring completed at 60.0 ft

3/8"
bentonite

chips

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  60.0 ft

NORTHING: 727,063.9
EASTING: 1,777,146.1
GS ELEVATION:  629.8 ft
TOC ELEVATION:  632.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/30/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:60.60'
DATE W.L.:10/12/12
TIME W.L.:07:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.04'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-60'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 47'-60'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 45'-47'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-45'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.0 
2.0

 2.0 
2.0

 0.9 
2.0

 2.0 
2.0

 0.8 
2.0

0.0 - 3.5

3.5 - 5.5
(ML) SILT, trace fine sand, some clay; red;
non-cohesive, dry, loose

5.5 - 8.5

8.5 - 10.5
(ML) SILT, some fine sand; tan;
non-cohesive, dry, compact

10.5 - 13.5

13.5 - 15.5
(SM) SILTY SAND, fine sand, trace clay;
tan; non-cohesive, dry, very dense

15.5 - 18.5

18.5 - 20.5
(SM) SILTY SAND, fine sand, trace clay;
brown, relict foliation ~45°; non-cohesive,
slightly moist, compact
20.5 - 23.5

23.5 - 25.5
(SM) gravelly SILTY SAND, fine to coarse
sand, fine to coarse gravel (very
weathered schist); gray; non-cohesive,
slightly moist, very dense
25.5 - 28.0

28.0 - 29.0
Auger Refusal @ 29'
29.0 - 32.0
BEDROCK, tan, weathered cuttings

32.0 - 35.0
Very soft 32'-33'

Slightly weathered gray cuttings @ 33.5',
harder, quartzite

35.0 - 45.0
Making lots of dust @ 35'-38'

Small soft zone @ 38'

portland/
bentonite mix
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LOCATION:  Randleman, NC
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 727,238.7
EASTING: 1,777,399.2
GS ELEVATION:  608.6 ft
TOC ELEVATION:  611.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:39.16'
DATE W.L.:10/12/12
TIME W.L.:07:53

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.08'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 37'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 35'-37'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-35'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 48.0
Dust died down a little @ 45.5'

48.0 - 50.0
Soft zone @ 48'-49.5', dust died down a
little
Terminated Boring @ 50'

Boring completed at 50.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 727,238.7
EASTING: 1,777,399.2
GS ELEVATION:  608.6 ft
TOC ELEVATION:  611.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:39.16'
DATE W.L.:10/12/12
TIME W.L.:07:53

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.08'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 37'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 35'-37'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-35'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 1.75' 
2.0

 2' 
2.0

 1.16' 
2.0

 0.83' 
2.0

 1.5' 
2.0

 0.5' 
2.0

 0.67' 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium, trace
organics; tan; non-cohesive; dry; loose

4.0 - 6.0
(ML) SILT, some fine sand; tan with
orange mottles; non-cohesive; dry; loose

6.0 - 9.0

9.0 - 10.5
(ML) SILT, trace fine sand, fine gravel
(schist); tan; non-cohesive; dry; dense
10.5 - 11.0
(SM) SILTY SAND, fine to medium, some
medium to fine gravel (schist); light tan;
non-cohesive; dry; dense
11.0 - 14.0

14.0 - 16.0
(SM) gravelly SILTY SAND, fine sand, fine
to medium gravel (highly weathered with
relict foliation); tan; non-cohesive; dry;
dense
16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, medium sand, some
fine to medium gravel (highly weathered
schist); tan; non-cohesive; dry; very dense
21.0 - 24.0

24.0 - 26.0
(GM) SILTY GRAVEL, medium gravel,
some fine sand; tan; non-cohesive; dry;
very dense
26.0 - 29.0

29.0 - 31.0
(SM) SILTY SAND, medium sand, some
fine to medium gravel (highly weathered
schist); tan; non-cohesive; dry to slightly
moist; dense
31.0 - 34.0

34.0 - 36.0
(SM) SILTY SAND, fine sand; tan;
non-cohesive; dry; very dense

36.0 - 39.0

39.0 - 41.0
(SM) SILTY SAND, fine sand, some fine to
medium gravel (weathered quartzite); tan;
non-cohesive; dry; very dense
41.0 - 42.5
Auger Refusal @ 42.5'

42.5 - 45.0
BEDROCK, grey cuttings, slightly
weathered

portland/
bentonite mix

2-6-7-11
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  65.0 ft

NORTHING: 727,337.8
EASTING: 1,778,124.5
GS ELEVATION:  602.6 ft
TOC ELEVATION:  605.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:57.52'
DATE W.L.:10/12/12
TIME W.L.:12:19

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-65'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48'-65'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46'-48'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-46'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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Soft Zone @ 45'
45.0 - 57.0

Soft Zone @ 47'

Soft Zone @ 49'
Soft Zone @ 50'
Soft Zone @ 51' to 52'

57.0 - 60.0
Soft Zone @ 57.5' - 58'
Soft Zone @ 58.5'

60.0 - 65.0
Soft Zone @ 60'
Soft Zone @ 61'

Soft Zone @ 62'
Soft Zone @ 63'

Soft Zone @ 64.5'
Terminated boring @ 65'

Boring completed at 65.0 ft

3/8"
bentonite

chips

#2 sand

0.010"
screen

BR
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  65.0 ft

NORTHING: 727,337.8
EASTING: 1,778,124.5
GS ELEVATION:  602.6 ft
TOC ELEVATION:  605.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:57.52'
DATE W.L.:10/12/12
TIME W.L.:12:19

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-65'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48'-65'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46'-48'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-46'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.5 
2.0

 0.8 
2.0

 0.9 
2.0

 0.3 
2.0

0.0 - 3.0

3.0 - 5.0
(SM) SILTY SAND, fine sand, some fine
gravel (weathered quartzite and quartz);
white, orange; non-cohesive, dry, compact
5.0 - 8.0

8.0 - 10.0
(GM) SILTY GRAVEL, sone fine sand,
schist gravel; gray; non-cohesive, dry, very
dense
10.0 - 13.0

13.0 - 15.0
(SM) SILTY SAND, fine to medium sand,
some fine gravel (very weathered schist);
tan; non-cohesive, dry, very dense
Quartz vein @ 13.5' ~1" thick
15.0 - 18.0

18.0 - 19.5
(GM) SILTY GRAVEL, fine to coarse
gravel (weathered schist & quartz), some
fine sand; gray; non-cohesive, dry, very
dense
Auger Refusal @ 19.5'19.5 - 23.0
BEDROCK, gray cuttings, slightly
weathered schist
Soft zone @ 20'-20.5'
Soft zone @ 21'-21.5'
23.0 - 26.0
Soft zone @ 23'-24', lots of dust

26.0 - 29.0
Soft zone @ 26'-27'

29.0 - 35.0
Soft zone @ 29.5'-30'
Gray slightly weathered schist cuttings @
30'

35.0 - 40.0
Soft zone @ 35'-35.5'
Soft zone @ 36'-37'
Softer @ 37.5', transitioning to quartzite,
but still shows some foliation

40.0 - 42.0
Harder by 40'

42.0 - 46.0
Soft zone @ 42'-42.5', gray quartzite
cuttings
Soft zone @ 43'-43.5'

portland/
bentonite mix

5-22-29-24
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  66.0 ft

NORTHING: 727,389.7
EASTING: 1,777,042.0
GS ELEVATION:  668.5 ft
TOC ELEVATION:  671.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:62.52'
DATE W.L.:10/12/12
TIME W.L.:07:50

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.04'-56'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 56'-66'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 54'-66'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 52'-54'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-52'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 49.0
Soft zone @ 46'-46.5'

49.0 - 52.0
Small soft zone @ 49'

52.0 - 56.0
Soft zone @ 52'-54'

56.0 - 64.0
Soft zone @ 56.5'-57.5'

Soft zone @ 58.5'-59'

Soft zone @ 61'-63', dust died down

64.0 - 66.0

Terminated boring @ 66'

Boring completed at 66.0 ft

3/8"
bentonite

chips

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  66.0 ft

NORTHING: 727,389.7
EASTING: 1,777,042.0
GS ELEVATION:  668.5 ft
TOC ELEVATION:  671.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:62.52'
DATE W.L.:10/12/12
TIME W.L.:07:50

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.04'-56'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 56'-66'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 54'-66'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 52'-54'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-52'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 0.8 
2.0

 0.8 
2.0

 0.7 
2.0

 0.8 
2.0

 0.4 
2.0

 0.5 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) SILT, trace fine sand, trace clay; tan
with some light gray; non-cohesive, dry,
compact
6.0 - 9.0

9.0 - 11.0
(GM) SILTY GRAVEL, fine to coarse
gravel (very weathered schist), some fine
sand; tan; non-cohesive, dry, very dense
11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine sand, trace fine
gravel; tan; non-cohesive, dry, very dense

16.0 - 19.0

19.0 - 21.0
(SM) gravelly SILTY SAND, medium sand,
fine gravel (very weathered quartzite); light
tan; non-cohesive, dry, very dense
21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine sand, some fine
gravel (very weathered schist); tan;
non-cohesive, dry, very dense
26.0 - 29.0
Very hard @ 26'

29.0 - 33.0
(ML) SANDY SILT, fine sand, some fine
gravel (weathered schist); tan;
non-cohesive, dry, very dense

33.0 - 34.0
Very hard @ 33'
34.0 - 35.0
(SM) SILTY SAND, medium sand, some
fine to coarse gravel (weathered schist);
tan; non-cohesive, dry, very dense
Auger Refusal @ 35'
35.0 - 39.0
@ 35', very weathered cuttings, tan

39.0 - 43.0
Harder @ 39'
Soft zone @ 40'-40.5'

43.0 - 46.0
@ 43', very weathered cuttings, tan
Soft zone @ 44'-44.5'

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 727,555.7
EASTING: 1,776,805.7
GS ELEVATION:  687.3 ft
TOC ELEVATION:  690.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:64.23'
DATE W.L.:10/12/12
TIME W.L.:07:17

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-60'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60'-70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 54'-70'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 52'-54'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-52'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 54.0
Light gray cuttings @ 46', quartzite

54.0 - 57.0
Soft zone @ 54'-54.5'

Soft zone @ 55.5'-56'

57.0 - 62.0
Soft zone @ 57'-59'

62.0 - 68.0
Soft zone @ 62'-63', dust died down

68.0 - 70.0
Soft zone @ 68'
Changes to green-gray cuttings
Terminated boring @ 70'

Boring completed at 70.0 ft

3/8"
bentonite

chips

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 727,555.7
EASTING: 1,776,805.7
GS ELEVATION:  687.3 ft
TOC ELEVATION:  690.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:64.23'
DATE W.L.:10/12/12
TIME W.L.:07:17

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-60'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60'-70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 54'-70'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 52'-54'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-52'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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2.0

 1.3 
2.0

 0.8 
2.0

 0.3 
2.0

0.0 - 3.5
(SM) SILTY SAND, medium sand, some
fine gravel; tan; non-cohesive, moist,
loose

3.5 - 4.5
(GM) SILTY GRAVEL, some medium
sand, fine to coarse gravel, very
weathered; tan; non-cohesive, dry, very
dense4.5 - 8.5

8.5 - 10.5
(ML) SILT, tan, relict foliation ~45°;
non-cohesive, dry, very dense

10.5 - 13.5

13.5 - 15.5
(SM) SILTY SAND, medium sand, some
fine to coarse gravel (weathered chert);
tan; non-cohesive, dry, very dense
15.5 - 18.5

18.5 - 19.0
(GM) SILTY GRAVEL, fine to coarse
gravel (weathered quartzite), some fine to
medium sand; tan; non-cohesive, dry, very
dense
Auger Refusal @ 19'19.0 - 24.0
Tan, very weathered cuttings @ 20'

24.0 - 28.0
Soft zone @ 24'-24.5'

28.0 - 34.0
Soft zone @ 28'-29'

Soft zone @ 30.5'-31'

34.0 - 39.0
Soft zone @ 34', dust died down

39.0 - 44.0
Soft zone @ 39'

44.0 - 48.0
Changes to light green-gray cuttings @ 44'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 727,522.7
EASTING: 1,777,247.0
GS ELEVATION:  639.8 ft
TOC ELEVATION:  643.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:46.73'
DATE W.L.:10/12/12
TIME W.L.:09:24

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.40'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 36'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 48.0
Changes to light green-gray cuttings @ 44'
(Continued)

48.0 - 50.0
Soft zone @ 48', dust died down
Soft @ 50'
Terminated boring @ 50'

Boring completed at 50.0 ft

0.010"
screen
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BR
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 727,522.7
EASTING: 1,777,247.0
GS ELEVATION:  639.8 ft
TOC ELEVATION:  643.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:46.73'
DATE W.L.:10/12/12
TIME W.L.:09:24

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.40'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 36'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.5 
2.0

 1.8 
2.0

 2.0 
2.0

 1.9 
2.0

 0.5 
2.0

 0.4 
2.0

 0.3 
2.0

0.0 - 4.0

4.0 - 6.0
(MH) CLAYEY SILT, trace fine sand;
orange; cohesive, W<PL, soft

6.0 - 9.0

9.0 - 11.0
(MH) CLAYEY SILT; light orange;
cohesive, W<PL, loose

11.0 - 14.0
(MH) CLAYEY SILT; light orange;
cohesive, W<PL

14.0 - 15.3
(SM) SILTY SAND, fine sand; orange;
non-cohesive, dry, loose
15.3 - 16.0
(MH) CLAYEY SILT; tan; non-cohesive,
dry, loose
16.0 - 19.0

19.0 - 21.0
(ML) SILT, some fine to coarse gravel
(quartzite); tan; non-cohesive, dry, very
dense
21.0 - 24.0

24.0 - 26.0
(GM) SILTY GRAVEL, some fine sand,
fine to coarse gravel (quartzite); tan;
non-cohesive, dry, very dense
26.0 - 29.0

29.0 - 31.0
(GM) SILTY GRAVEL, some fine sand,
fine gravel (quartzite); tan; non-cohesive,
dry, very dense
Auger Refusal @ 31'
31.0 - 36.0
BEDROCK, gray, slightly weathered
quartzite
Soft zone @ 31.5'-34'
Brown very weathered cuttings

36.0 - 42.0
Hard gray cuttings @ 36'

Soft zone @ 40'-41'

42.0 - 45.0
Small soft zone @ 42.5'

Small soft zone @ 43.5'-44.5'

portland/
bentonite mix

3/8"
bentonite

chips

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 727,540.0
EASTING: 1,777,527.1
GS ELEVATION:  610.5 ft
TOC ELEVATION:  613.4 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:37.83'
DATE W.L.:10/12/12
TIME W.L.:09:20

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94'-36'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 36'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 34'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 32'-34'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-32'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 46.0
Terminated boring @ 46'

Boring completed at 46.0 ft

BR 564.5
45.0
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  46.0 ft

NORTHING: 727,540.0
EASTING: 1,777,527.1
GS ELEVATION:  610.5 ft
TOC ELEVATION:  613.4 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/29/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:37.83'
DATE W.L.:10/12/12
TIME W.L.:09:20

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94'-36'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 36'-46'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 34'-46'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 32'-34'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-32'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer

B
O

R
E

H
O

LE
 R

E
C

O
R

D
  

P
H

A
S

E
 I

I 
- 

R
A

N
D

O
LP

H
 C

O
 B

O
R

IN
G

 L
O

G
S

.G
P

J 
 P

IE
D

M
O

N
T

.G
D

T
  

7/
24

/1
3

BLOWS
per  6 in

140 lb hammer
30 inch drop

N
DEPTH

(ft)

U
S

C
S

T
Y

P
E

N
U

M
B

E
RELEV.

G
R

A
P

H
IC

LO
G

565

560

555

550

545

540

535

530

525



 2.0 
2.0

 1.8 
2.0

 0.0 
2.0

 1.8 
2.0

 1.9 
2.0

 0.7 
2.0

 0.0 
2.0

 0.0 
2.0

0.0 - 4.0
(SC) CLAYEY SAND, fine; red; cohessive,
dry, w<PL, soft

4.0 - 6.0
(ML) SILT; red; non-cohessive, dry, w<dry,
loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT, trace fine sand; tan;
non-cohesive, moist, loose

11.0 - 14.0

14.0 - 19.0
No Recovery

19.0 - 21.0
(ML) SILT, some fine sand; tan;
non-cohesive, slightly moist, loose

21.0 - 24.0

24.0 - 26.0
(ML) SANDY SILT, fine sand; gray;
non-cohesive, dry, compact

26.0 - 29.0
PARTIALLY WEATHERED ROCK; harder
@ 26.5'

29.0 - 31.0
(SM) gravelly SILTY SAND, medium sand,
medium to coarse gravel (quartzite &
weathered schist); tan; non-cohesive, dry,
very dense
31.0 - 34.0

34.0 - 39.0
No Recovery

39.0 - 41.0
 Auger Refusal @ 41', No Recovery

41.0 - 45.0
BEDROCK, tan-gray cuttings, soft, some
quartzite in cuttings

portland/
bentonite mix
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bentonite
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  57.5 ft

NORTHING: 727,587.7
EASTING: 1,777,857.2
GS ELEVATION:  611.7 ft
TOC ELEVATION:  614.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:48.10'
DATE W.L.:10/12/12
TIME W.L.:12:12

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.31'-47.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 47.5'-57.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 46'-57.5'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 44'-46'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-44'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 50.0
Harder by 45'

Soft zone @ 46-47'

Soft zone @ 47.5-48'

50.0 - 56.0
Soft zone @ 50.5'-57.5', dark tan cuttings

56.0 - 57.0
Terminated boring @ 57.5'

Boring completed at 57.5 ft
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#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  57.5 ft

NORTHING: 727,587.7
EASTING: 1,777,857.2
GS ELEVATION:  611.7 ft
TOC ELEVATION:  614.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:48.10'
DATE W.L.:10/12/12
TIME W.L.:12:12

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.31'-47.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 47.5'-57.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 46'-57.5'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 44'-46'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-44'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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2.0

 0.8 
2.0

 0.8 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) SILT, some clay; tan with orange
mottles; non-cohesive, slightly moist, loose

6.0 - 8.0
(ML) SILT; tan; non-cohesive, slightly
moist, loose

8.0 - 9.0

9.0 - 11.0
(ML) SILT; tan with some orange layers,
relict foliation; non-cohesive, slightly moist,
loose
11.0 - 14.0

14.0 - 16.0
(ML) SILT, some fine sand, trace clay; tan;
non-cohesive, slightly moist, compact

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine sand; tan, relict
foliation; non-cohesive, dry, very dense

21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine sand; tan;
non-cohesive dry, very dense

26.0 - 27.0
Auger Refusal @ 27'
27.0 - 34.0
BEDROCK, weathered quartzite, little to no
dust
Soft zone @ 28'-29'

Soft zone @ 30'-32'

34.0 - 55.0
Competent quartzite ~ 34'

Soft zone @ 35'-37'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  59.0 ft

NORTHING: 727,844.3
EASTING: 1,776,570.9
GS ELEVATION:  681.6 ft
TOC ELEVATION:  684.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:49.22'
DATE W.L.:10/12/12
TIME W.L.:07:10

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.03'-49'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 49'-59'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 47'-59'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 45'-47'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-45'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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34.0 - 55.0
Competent quartzite ~ 34'

Soft zone @ 35'-37' (Continued)

55.0 - 58.0
Soft zone @ 55'-55.5', dust died down,
quartzite, dark gray

58.0 - 59.0
Soft zone @ 58.5'-59'
Terminated boring @ 59'

Boring completed at 59.0 ft

3/8"
bentonite

chips

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  59.0 ft

NORTHING: 727,844.3
EASTING: 1,776,570.9
GS ELEVATION:  681.6 ft
TOC ELEVATION:  684.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:49.22'
DATE W.L.:10/12/12
TIME W.L.:07:10

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.03'-49'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 49'-59'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 47'-59'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 45'-47'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-45'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.6 
2.0

 0.6 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium; brown;
non-cohesive, moist, loose

4.0 - 6.0
(SM) SILTY SAND, fine to medium, some
fine gravel (very weathered schist); tan;
non-cohesive, dry, very dense
6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine to coarse, some
fine gravel; light gray; non-cohesive dry,
very dense
11.0 - 13.0
Auger Refusal @ 13'

13.0 - 15.0
BEDROCK, roller bit cuttings indicate a
possible schist with some chlorite

15.0 - 25.0
Core Run #1 - Recovery appears to be
from 15'-19'.  Metamorphic rock with
chlorite.  Highly fractured with near vertical
fractures and low-angle fractures,
appearing every 4-6 inches.
Recovery: 38.75%
RQD: 17.71%

25.0 - 35.0
Core Run #2 -  Metamorphic rock with
chlorite.  Highly fractured with near vertical
fractures and low-angle fractures.  Highly
fractured @ 29', 31.75', and 34.75'
Recovery: 80.40%
RQD: 34.17%

35.0 - 45.0
Core Run #3 - Same metamorphic rock,
highly fractured to 40' where fracture
spacing increases to ~ 1 foot intervals
Recovery: 99.0%
RQD: 86.7%
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,851.4
EASTING: 1,777,086.2
GS ELEVATION:  660.0 ft
TOC ELEVATION:  662.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/28/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:52.98'
DATE W.L.:10/12/12
TIME W.L.:07:21

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.84'-44'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44'-54'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 42'-54'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 40'-42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, 5 7/8" Downhole
Hammer
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45.0 - 55.0
Core Run #4 - Same metamorphic rock,
highly fractured with high and low angle
fractures.  Fracture spacing ranges from 1"
to 1.8'
Recovery: 99.2%
RQD: 88.8%

Terminated boring @ 55'

Boring completed at 55.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,851.4
EASTING: 1,777,086.2
GS ELEVATION:  660.0 ft
TOC ELEVATION:  662.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/28/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:52.98'
DATE W.L.:10/12/12
TIME W.L.:07:21

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.84'-44'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44'-54'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 42'-54'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 40'-42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 -7/8"  Roller

Cone, 5 7/8" Downhole
Hammer
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 2 ft 
2.0

 1.83
ft 
2.0

 2 ft 
2.0

 1.33
ft 
2.0

0.0 - 4.0

4.0 - 6.0
(SM) SILTY SAND, fine, some clay, trace
fine gravel @ 5.75'; gray with orange
mottles; non-cohesive; dry; compact
6.0 - 9.0

9.0 - 11.0
(GM) SILTY GRAVEL, fine to coarse,
some fine sand; tan; non-cohesive; dry;
compact, very weathered schist
11.0 - 14.0

14.0 - 16.0
(SM) gravelly SILTY SAND, fine to coarse,
fine to coarse gravel; tan; non-cohesive;
dry; compact; very weathered quartzite
16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, medium, fine to coarse
gravel; tan; non-cohesive; dry; dense; very
weathered quartzite
21.0 - 23.0
Auger Refusal @ 23'

23.0 - 28.0
BEDROCK, light tan cuttings, weathered
quartzite

28.0 - 30.0
Soft zone @ 28'-28.5'

30.0 - 37.0
Soft zone @ 30'-31', lots of dust

37.0 - 41.0
Soft zone @ 37'-37.5'

Soft zone @ 39'-39.25'

41.0 - 54.0
Soft zone @ 41'-41.25', blue gray quartzite

portland/
bentonite mix
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bentonite

chips

#2 sand

3-8-19-42
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40-43-50/4
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,847.3
EASTING: 1,777,295.1
GS ELEVATION:  644.3 ft
TOC ELEVATION:  647.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/28/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:44.58'
DATE W.L.:10/12/12
TIME W.L.:07:27

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.02'-35'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35'-55'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33'-55'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31'-33'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31'
 Type: portland

cement/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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41.0 - 54.0
Soft zone @ 41'-41.25', blue gray quartzite
(Continued)

54.0 - 55.0
Terminated boring @ 55'

Boring completed at 55.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  55.0 ft

NORTHING: 727,847.3
EASTING: 1,777,295.1
GS ELEVATION:  644.3 ft
TOC ELEVATION:  647.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/28/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:44.58'
DATE W.L.:10/12/12
TIME W.L.:07:27

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.02'-35'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35'-55'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33'-55'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31'-33'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31'
 Type: portland

cement/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2 ft 
2.0

 1.42
ft 
2.0

 2 ft 
2.0

 2 ft 
2.0

 1.25
ft 
2.0

0.0 - 4.0
(ML) SILT, some fine sand; red;
non-cohesive; dry; loose

4.0 - 6.0
(ML) SILT, some clay, trace fine sand; red;
non-cohesive; slightly moist; loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT, some medium sand; orange;
non-cohesive; slightly moist; loose

11.0 - 14.0

14.0 - 16.0
(ML) SILT, trace fine sand, some
interlayered orange clay; tan;
non-cohesive; slightly moist; loose
16.0 - 19.0

19.0 - 21.0
(ML) SILT, trace fine sand, trace fine
gravel (from 20.5' - 21'); tan; non-cohesive;
slightly moist; loose
21.0 - 24.0

24.0 - 25.3
(ML) SILT; tan, non-cohesive; moist; loose

25.3 - 26.0
(SM) gravelly SILTY SAND, fine gravel,
medium sand; non-cohesive; dry; very
dense
26.0 - 28.0
Auger Refusal @ 28'
28.0 - 34.0
BEDROCK, tan cuttings, quartzite, slightly
weathered

34.0 - 39.0
Large gravel cuttings, quartzite and chert
@ 34'
Light gray cuttings, more dust @ 35'
Dust died down @ 36'

39.0 - 41.0
Soft zone @ 39'-40.5'

Terminated boring @ 41'
Boring completed at 41.0 ft

portland/
bentonite mix

3/8"
bentonite

chips

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  41.0 ft

NORTHING: 727,745.3
EASTING: 1,777,489.0
GS ELEVATION:  621.2 ft
TOC ELEVATION:  624.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:35.41'
DATE W.L.:10/12/12
TIME W.L.:07:35

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3'-31'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 31'-41'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 29'-41'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 27'-29'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-27'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 1.83' 
2.0

 0.8' 
2.0

 1.67' 
2.0

 1' 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) SILT; tan; non-cohesive; dry; loose

6.0 - 9.0

9.0 - 11.0
(GM) SILTY GRAVEL, some fine sand,
gravel is a very weathered schist; tan;
non-cohesive; dry; dense
11.0 - 14.0

14.0 - 16.0
(ML) SILT, fine sand, some fine gravel;
tan; non-cohesive; dry; dense

16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, fine, some fine to
medium gravel (weathered quartzite); tan;
non-cohesive; dry; dense
21.0 - 24.0

24.0 - 25.0
(ML) / (PWR), SILT; Tan; Non-Cohesive;
Dry; Compact
Quartz Vein approx. 45 degrees @ 25'
25.0 - 26.0
(SM) SILTY SAND, fine; tan;
non-cohesive; slightly moist; very dense,
relict rock fabric26.0 - 28.0
Auger Refusal @ 28'
28.0 - 31.0
BEDROCK, tan-gray cuttings, soft
Light gray cuttings, harder @ 30'

31.0 - 35.0
Soft zone @ 31.5'-33'
Tan cuttings @ 32'
Soft zone @ 33.5'-34'
Lots of dust by 34'

35.0 - 38.0
Soft zone @ 35', light gray cuttings

38.0 - 40.0
Soft zone @ 38'-38.5'
Soft zone @ 39.5'

40.0 - 44.0
Soft zone @ 40'-43', tan cuttings 42'-42.5'

Light tan-gray cuttings @ 43'

portland/
bentonite mix
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chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  54.0 ft

NORTHING: 727,773.1
EASTING: 1,777,908.6
GS ELEVATION:  619.3 ft
TOC ELEVATION:  622.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:52.65'
DATE W.L.:10/12/12
TIME W.L.:12:26

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-44'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44'-54'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 42'-54'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 40'-42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.0 - 49.0
Soft zone @ 44.5'-45'
Light tan-gray cuttings with fine quartzite
gravel @ 46' (Continued)

49.0 - 52.0
Tan cuttings @ 49', dust dies down
temporarily
Soft zone @ 49'-50'

52.0 - 54.0
Soft zone @ 52.5'-54', dust dies down,
brown cuttings, wet
Terminated boring @ 54'

Boring completed at 54.0 ft

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  54.0 ft

NORTHING: 727,773.1
EASTING: 1,777,908.6
GS ELEVATION:  619.3 ft
TOC ELEVATION:  622.0 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:52.65'
DATE W.L.:10/12/12
TIME W.L.:12:26

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67'-44'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 44'-54'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 42'-54'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 40'-42'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-40'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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0.0 - 2.0
(SM) SILTY SAND brown; wet

2.0 - 4.0
(GM) SILTY GRAVEL Some Boulders; Tan; non-cohessive; dry
Auger Refusal @ 4'

4.0 - 16.0
BEDROCK, gray cuttings, hard, quartzite

16.0 - 19.0
Soft zone @ 16'-17', tan cuttings
Gray cuttings @ 17'
Soft zone @ 18'

19.0 - 24.0
Soft zone @ 19.5'
Soft zone @ 20'-20.5'

Soft zone @ 22'-22.5'

24.0 - 28.0
Soft zone @ 24'
Soft zone @ 25'

28.0 - 40.0
Soft zone @ 28'-29'

40.0 - 46.0
Soft zone @ 40'-42'

Soft @ 42.5', tan cuttings, dust died down
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  71.0 ft

NORTHING: 727,863.9
EASTING: 1,778,078.9
GS ELEVATION:  641.7 ft
TOC ELEVATION:  644.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:dry
DATE W.L.:10/12/12
TIME W.L.:12:32

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.12'-61'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 61'-71'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 59'-71'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 57'-59'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-57'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 54.0
Tan cuttings, remains soft @ 46'

54.0 - 62.0
Light tan cuttings @ 54', harder, dust returns

62.0 - 65.0
Soft zone @ 62'

65.0 - 68.0
Soft zone @ 65'-66'

68.0 - 71.0
Soft zone @ 68.5'-71', light brown cuttings

Gray cuttings and hard @ 71'
Terminated boring @ 71'

Boring completed at 71.0 ft

3/8"
bentonite

chips

#2 sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  71.0 ft

NORTHING: 727,863.9
EASTING: 1,778,078.9
GS ELEVATION:  641.7 ft
TOC ELEVATION:  644.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:dry
DATE W.L.:10/12/12
TIME W.L.:12:32

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.12'-61'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 61'-71'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 59'-71'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 57'-59'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-57'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 1.75' 
2.0

 1.58' 
2.0

 0.5' 
2.0

 0.75' 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine, some organics;
tan; non-cohesive; moist; loose

4.0 - 6.0
(SM) SILTY SAND, fine; tan;
non-cohesive; dry; loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT, some fine sand; tan;
non-cohesive; dry; loose

11.0 - 14.0

14.0 - 16.0
(ML) SILT, some medium gravel @ 15.1';
tan; non-cohesive; dry; loose

16.0 - 19.0

19.0 - 21.0
(GM) SILTY GRAVEL, fine to medium
gravel (weathered quartzite); tan;
non-cohesive; dry; very dense
21.0 - 24.0

24.0 - 26.0
(GM) SILTY GRAVEL, fine to coarse
gravel (quartzite, less weathered); white;
non-cohesive; dry; very dense
26.0 - 28.0
Auger Refusal @ 28'

28.0 - 35.0
BEDROCK, tan cuttings, soft

Tan-grey cuttings by 30'
Soft Zone @ 30.5'-32'

Soft Zone @ 32.5'-34'

35.0 - 45.0
Tan cuttings, soft
Soft Zone @ 35'

Tan cuttings, schist

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  65.0 ft

NORTHING: 727,240.8
EASTING: 1,777,895.4
GS ELEVATION:  601.3 ft
TOC ELEVATION:  604.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:51.15'
DATE W.L.:10/12/12
TIME W.L.:12:16

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.02'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-65'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48'-65'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46'-48'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-46'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 49.0
Grey cuttings @ 45', quartzite

Soft Zone @ 46.5'
Soft Zone @ 47'

49.0 - 52.0
Soft Zone @ 49', dust settled immediately

52.0 - 54.0
Soft Zone @ 52'

54.0 - 59.0
Soft Zone @ 54'-57'

59.0 - 62.0
Soft Zone @ 59'

62.0 - 65.0
Soft Zone @ 62'-65'

Terminated boring @ 65'

Boring completed at 65.0 ft
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chips

#2 sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  65.0 ft

NORTHING: 727,240.8
EASTING: 1,777,895.4
GS ELEVATION:  601.3 ft
TOC ELEVATION:  604.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:51.15'
DATE W.L.:10/12/12
TIME W.L.:12:16

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.02'-50'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 50'-65'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 48'-65'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 46'-48'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-46'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 0.5 
2.0

 0.4 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine sand; tan;
non-cohesive, dry, loose

4.0 - 6.0
(ML/CL) SILT; light gray; non-cohesive,
slightly moist, loose
intermingled with CLAY; light orange;
cohesive, moist, soft
6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine sand, some fine
gravel (very weathered schist);
non-cohesive, dry, very dense
11.0 - 14.0

14.0 - 14.5
(GM) SILTY GRAVEL, coarse gravel,
quartzite
Auger Refusal @ 14.5'
14.5 - 23.0
BEDROCK, quartzite, dark gray,
competent

23.0 - 30.0
Soft zone @ 23'-24'

Soft zone @ 25'-25.5'
Wet cuttings by 26'

30.0 - 31.0
Terminated boring @ 31'

Boring completed at 31.0 ft

portland/
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#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  31.0 ft

NORTHING: 727,960.4
EASTING: 1,776,632.6
GS ELEVATION:  664.7 ft
TOC ELEVATION:  667.9 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/20/12

DEPTH W.L.:19.51'
DATE W.L.:10/12/12
TIME W.L.:07:13

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.16'-21'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 21'-31'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 19'-31'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 17'-19'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-17'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer, 12' rods
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 1.5 ft 
2.0

 0.91
ft 
2.0

 0.75
ft 
2.0

0.0 - 4.0
(CL) SILTY CLAY, some fine sand, trace
organics; brown; cohesive; moist; soft

4.0 - 6.0
(ML) SILT, some clay, trace fine sand; tan;
non-cohesive; slightly moist; loose

6.0 - 9.0

9.0 - 11.0
(SM) gravelly SILTY SAND, fine to course
gravel (very weathered schist), fine sand;
tan; non-cohesive; dry; very dense
11.0 - 14.0

14.0 - 16.0
(SM) gravelly SILTY SAND, medium sand,
fine sand (very weathered schist); tan;
non-cohesive; dry; very dense
16.0 - 17.0
Auger Refusal @ 17'
17.0 - 20.0
BEDROCK, blue gray quartzite

20.0 - 26.0
Soft zone @ 20'-23'

Soft zone @ 24'-24.5'

26.0 - 29.0
Soft Zone @ 26'-27'

Soft Zone @ 28'-28.5', wet cuttings

29.0 - 30.0
Terminated boring @ 30'

Boring completed at 30.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  30.0 ft

NORTHING: 728,029.9
EASTING: 1,777,470.5
GS ELEVATION:  607.7 ft
TOC ELEVATION:  610.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/27/12
DATE COMPLETED:  9/21/12

DEPTH W.L.:21.05'
DATE W.L.:10/12/12
TIME W.L.:07:31

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.12'-20'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 20'-30'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 18'-30'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 16'-18'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-16'
 Type: portland cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 2' 
2.0

 2' 
2.0

 2' 
2.0

 1.2 
2.0

 1.2 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine, some fine to
medium gravel; red; non-cohesive; moist;
loose

4.0 - 6.0
(ML) SILT, orange with red and white
mottles; non-cohesive; moist; loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT; orange; changes to tan @
10.5'; non-cohesive; moist; loose

11.0 - 14.0

14.0 - 16.0
(ML) SILT; tan; non-cohesive; slightly
moist; compact

16.0 - 19.0

19.0 - 21.0
(ML) SILT, trace fine sand; tan;
non-cohesive; slightly moist; loose

21.0 - 24.0

24.0 - 26.0
(SM) gravelly SILTY SAND, fine sand, fine
to medium gravel (schist); tan;
non-cohesive; dry; very loose
26.0 - 29.0

29.0 - 30.0
(GM) SILTY GRAVEL, fine to coarse
gravel (weathered schist), some fine sand;
tan; non-cohesive; dry; very dense
Auger Refusal @ 30'
30.0 - 33.0
BEDROCK, gray cuttings, quartzite
Soft zone @ 32'
33.0 - 37.0
Soft zone @ 33.5'-34.5', tan cuttings, gray
cuttings @ 34.5'
Lots of dust by 34'

37.0 - 41.0
Soft zone @ 37'

Soft zone @ 38.5'-41', dark gray cuttings,
dust died down temporarily
41.0 - 45.0
Gray cuttings @ 41'
Soft zone @ 42'
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  45.5 ft

NORTHING: 727,928.7
EASTING: 1,777,860.1
GS ELEVATION:  614.9 ft
TOC ELEVATION:  617.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:45.46'
DATE W.L.:10/12/12
TIME W.L.:12:34

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.87'-35.5'
 Material: PVC
 Diameter: 2"
 Joint Type: theaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35.5'-45.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33.5'-45.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31.5'-33.5'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31.5'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 45.5
Terminated boring @ 45.5'

Boring completed at 45.5 ft

BR 569.4
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  45.5 ft

NORTHING: 727,928.7
EASTING: 1,777,860.1
GS ELEVATION:  614.9 ft
TOC ELEVATION:  617.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/21/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:45.46'
DATE W.L.:10/12/12
TIME W.L.:12:34

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.87'-35.5'
 Material: PVC
 Diameter: 2"
 Joint Type: theaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35.5'-45.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33.5'-45.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31.5'-33.5'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31.5'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.83' 
2.0

 0.67' 
2.0

 0.92' 
2.0

 1.16' 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine with some clay;
gray; cohesive; moist; soft

4.0 - 6.0
(ML) SILT, trace coarse gravel, (quartz
layer @ 5.7'); tan; non-cohesive; dry;
dense
6.0 - 9.0

9.0 - 11.0
(ML) SILT, some fine to coarse gravel
(schist), very weathered; tan;
non-cohesive; dry; dense
11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine with some fine
gravel (highly weathered quartzite); tan;
non-cohesive; dry; very dense
16.0 - 18.0

18.0 - 19.0
Auger Refusal @ 19'
19.0 - 19.9
BEDROCK, SILT, Fine Sand, Trace
Weathered Fine Gravel; Tan;
Non-Cohesive; Dry; Compact
19.9 - 20.2
(SM)/(CH) SILTY SAND and CLAY
interlayered, fine sand; white;
non-cohesive; dry; compact
CLAY; gray; cohesive; moist; stiff
20.2 - 21.0
Chert gravel
21.0 - 29.0
Gray cuttings, soft
Harder @ 21'
Soft zone @ 21.5', lots of dust
Soft zone @ 22.5'

29.0 - 40.0
Light gray cuttings, quartzite
Soft zone @ 29'
Soft zone @ 30'
Soft zone @ 31.5'

Soft zone @ 33.5', dust died a little

40.0 - 44.0
Soft zone @ 40'
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bentonite mix

3/8"
bentonite

chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  52.0 ft

NORTHING: 728,246.3
EASTING: 1,777,293.8
GS ELEVATION:  621.4 ft
TOC ELEVATION:  624.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/24/12
DATE COMPLETED:  10/1/12

DEPTH W.L.:26.39'
DATE W.L.:10/12/12
TIME W.L.:11:24

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.07'-42'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42'-52'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 40'-52'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 38'-40'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-38'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole
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44.0 - 47.0
Soft zone @ 44'

Soft zone @ 45.75' (Continued)
47.0 - 50.0
Soft zone @ 47'-49', dust dies

50.0 - 52.0
Dust returns @ 50'
Soft zone @ 51.5'-52'
Terminated boring @ 52'

Boring completed at 52.0 ft

#2 sand
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BR

BR

BR

574.4

571.4

569.4

47.0

50.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-48

D
E

P
T

H
(f

t)

45

50

55

60

65

70

75

80

85

90

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  52.0 ft

NORTHING: 728,246.3
EASTING: 1,777,293.8
GS ELEVATION:  621.4 ft
TOC ELEVATION:  624.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/24/12
DATE COMPLETED:  10/1/12

DEPTH W.L.:26.39'
DATE W.L.:10/12/12
TIME W.L.:11:24

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.07'-42'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 42'-52'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 40'-52'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 38'-40'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-38'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.92' 
2.0

 1.83' 
2.0

 1.58' 
2.0

 2' 
2.0

 1' 
2.0

 2' 
2.0

 1.67' 
2.0

 0' 
2.0

0.0 - 4.0
(SM) SILTY SAND, coarse; brown;
non-cohesive; moist; loose

4.0 - 6.0
(SM) SILTY SAND, fine, trace clay;
orange; non-cohesive; moist; loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT; tan; non-cohesive; dry;
compact

11.0 - 14.0

14.0 - 16.0
(ML) SILT, some fine sand; tan;
non-cohesive; dry; compact

16.0 - 19.0

19.0 - 21.0
(ML) SILT, some fine sand; tan;
non-cohesive; dry; dense

21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine; light brown;
non-cohesive; dry; very dense

26.0 - 29.0

29.0 - 31.0
(ML) SILT, trace fine sand; light brown;
non-cohesive; slightly moist; compact;
relict rock fabric
31.0 - 34.0

34.0 - 35.5
(SM) SILTY SAND, medium; tan;
non-cohesive; dry; loose
35.5 - 36.0
(CL) SILTY CLAY; orange with black
staining; cohesive; moist; W=PL; soft
36.0 - 39.0
No Recovery

39.0 - 41.0

Terminated Auger Drilling @ 41'
41.0 - 46.5
(SM) SILTY SAND; brown; non-cohesive;
dry; dense

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  63.0 ft

NORTHING: 728,260.9
EASTING: 1,777,731.1
GS ELEVATION:  628.5 ft
TOC ELEVATION:  631.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/22/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:51.79'
DATE W.L.:10/12/12
TIME W.L.:12:40

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.11' - 53'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 53'-63'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 51'-63'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 49'-51'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 49'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.5 - 52.0
BEDROCK, light tan cuttings with
weathered rock fragments

52.0 - 57.0
Gray cuttings @ 52', still relatively soft,
very little dust

57.0 - 60.0
Tan-gray cuttings @ 57'
Soft zone @ 57'-58'

60.0 - 63.0
Soft zone @ 60'-62'
Gray cuttings, soft

Terminated boring @ 63'

Boring completed at 63.0 ft

3/8"
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chips

#2 sand

0.010"
screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  63.0 ft

NORTHING: 728,260.9
EASTING: 1,777,731.1
GS ELEVATION:  628.5 ft
TOC ELEVATION:  631.6 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/22/12
DATE COMPLETED:  9/27/12

DEPTH W.L.:51.79'
DATE W.L.:10/12/12
TIME W.L.:12:40

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.11' - 53'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 53'-63'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 51'-63'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 49'-51'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 49'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.1 
2.0

 1.2 
2.0

 0.0 
2.0

 0.7 
2.0

 0.4 
2.0

 0.8 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium; tan;
non-cohesive, moist, loose
Hard to drill by 2'

4.0 - 6.0
(SM) SILTY SAND, fine, some coarse
gravel (quartzite); tan; non-cohesive, dry,
very dense
6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine, some fine gravel
(quartzite); tan; non-cohesive, dry, very
dense
11.0 - 14.0

14.0 - 16.0
No Recovery

16.0 - 19.0

19.0 - 21.0
(SM) gravelly SILTY SAND, fine, fine
gravel (quartzite); gray; non-cohesive, dry,
very dense
21.0 - 24.0

24.0 - 26.0
(SM) gravelly SILTY SAND, fine to
medium, fine to coarse gravel (quartzite);
gray; non-cohesive, dry, very dense
26.0 - 29.0

29.0 - 30.0
(SM) gravelly SILTY SAND,  medium, fine
to coarse gravel (very weathered schist);
tan; non-cohesive, dry, very dense, some
moisture @ 29.5'
Auger Refusal @ 30'
30.0 - 35.0
(SM) SILTY SAND; brown; non-cohesive,
moist, dense
Gray weathered cuttings @ 34', soft

35.0 - 39.0
Soft zone @ 35'-37', gray-brown cuttings

Gray cuttings @ 37'

39.0 - 42.0
Very hard by 39'

42.0 - 49.0
Gray cuttings, quartzite @ 42'
Soft zone @ 43'

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 726,859.1
EASTING: 1,777,570.0
GS ELEVATION:  592.5 ft
TOC ELEVATION:  595.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/4/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:35.26'
DATE W.L.:10/12/12
TIME W.L.:08:05

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-35'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31'-33'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31'
 Type: portland cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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42.0 - 49.0
Gray cuttings, quartzite @ 42'
Soft zone @ 43' (Continued)

49.0 - 50.0
Terminated boring @ 50'

Boring completed at 50.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 726,859.1
EASTING: 1,777,570.0
GS ELEVATION:  592.5 ft
TOC ELEVATION:  595.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/4/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:35.26'
DATE W.L.:10/12/12
TIME W.L.:08:05

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.91'-35'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 35'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 33'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 31'-33'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-31'
 Type: portland cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer

B
O

R
E

H
O

LE
 R

E
C

O
R

D
  

P
H

A
S

E
 I

I 
- 

R
A

N
D

O
LP

H
 C

O
 B

O
R

IN
G

 L
O

G
S

.G
P

J 
 P

IE
D

M
O

N
T

.G
D

T
  

7/
24

/1
3

BLOWS
per  6 in

140 lb hammer
30 inch drop

N
DEPTH

(ft)

U
S

C
S

T
Y

P
E

N
U

M
B

E
RELEV.

G
R

A
P

H
IC

LO
G

545

540

535

530

525

520

515

510

505



 0.8 
2.0

0.0 - 3.0

3.0 - 5.0
(GP), GRAVEL, Some Sand, Trace Silt,
Fine To Coarse Gravel; Light Gray;
Weathered Quartzite; Non-Cohesive; Dry;
Very Dense
5.0 - 6.0
Auger Refusal @ 6'
6.0 - 12.5
BEDROCK, tan-grey cuttings, weathered

12.5 - 14.0
Soft zone @ 12.5' - 13.5'

14.0 - 16.0
Soft zone @ 14'

16.0 - 16.5
Soft zone @ 16'
16.5 - 18.0
Soft zone @ 16.5' - 17'
18.0 - 22.5
Soft zone @ 18' - 19'

22.5 - 23.0
Soft zone @ 22.5'
23.0 - 27.5
Soft zone @ 23'

27.5 - 29.0
Soft zone @ 27.5' - 28'

29.0 - 30.0
Soft zone @ 29'
30.0 - 33.5
Soft zone @ 30'

33.5 - 38.0
Soft zone @ 33.5' - 35', tan cuttings, dust
dies down

38.0 - 39.5
Soft zone @ 38'

39.5 - 41.0
Soft zone @ 39.5'

41.0 - 50.0
Soft zone @ 41'

portland/
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  78.0 ft

NORTHING: 728,392.1
EASTING: 1,777,137.2
GS ELEVATION:  664.5 ft
TOC ELEVATION:  666.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/24/12
DATE COMPLETED:  10/1/12

DEPTH W.L.:44.95'
DATE W.L.:10/12/12
TIME W.L.:11:33

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.15 - 68
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 68' - 78'
 Material: PVC
 Diameter: 2.0"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 64' - 78'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 62' - 64'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 62'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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41.0 - 50.0
Soft zone @ 41' (Continued)

50.0 - 57.0
Light grey cuttings, quartzite gravel

57.0 - 64.5
Soft zone @ 57'

64.5 - 66.5
Soft zone @ 64.5'

66.5 - 68.0
Soft zone @ 66.5'

68.0 - 73.5
Soft zone @ 68'

73.5 - 76.0
Soft zone @ 73.5' - 74', Tan cuttings, Dust
died

76.0 - 78.0
Soft zone @ 76'

Boring terminated at 78'
Boring completed at 78.0 ft

3/8"
Bentonite

Chips

#2 Sand
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screen

BR
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  78.0 ft

NORTHING: 728,392.1
EASTING: 1,777,137.2
GS ELEVATION:  664.5 ft
TOC ELEVATION:  666.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/24/12
DATE COMPLETED:  10/1/12

DEPTH W.L.:44.95'
DATE W.L.:10/12/12
TIME W.L.:11:33

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.15 - 68
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 68' - 78'
 Material: PVC
 Diameter: 2.0"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 64' - 78'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 62' - 64'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 62'
 Type: Portland Cement

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 2.0 
2.0

 1.3 
2.0

 1.0 
2.0

 2.0 
2.0

 0.8 
2.0

 0.9 
2.0

 0.3 
2.0

0.0 - 5.0
(SM) SILTY SAND, fine sand; light brown;
non-cohesive, dry, loose

5.0 - 7.0
(SM) SILTY SAND, fine sand; light brown;
non-cohesive, dry, compact

7.0 - 10.0

10.0 - 12.0
(ML) SANDY SILT, fine sand, some mica
flakes; light brown; non-cohesive, dry,
compact
12.0 - 15.0

15.0 - 17.0
(SM) SILTY SAND, fine sand, some mica
flakes; light brown; non-cohesive, dry,
dense
17.0 - 20.0

20.0 - 21.0
(SM) SILTY SAND, fine sand; light brown;
non-cohesive, dry, very dense
21.0 - 25.0

25.0 - 27.0
(SM/CH) gravelly SILTY SAND, medium
sand, fine gravel (quartzite); brown;
non-cohesive, slightly moist, compact
with intermingled CLAY; red; cohesive,
moist, firm
27.0 - 30.0

30.0 - 32.0
(SM) SILTY SAND, medium sand, some
gravel (very weathered schist); brown;
non-cohesive, slightly moist, very dense
32.0 - 35.0

35.0 - 37.0
(SM) SILTY SAND, medium; brown;
non-cohesive, dry, very dense

37.0 - 40.0

40.0 - 42.0
(SM) gravelly SILTY SAND, medium sand,
fine gravel (very weathered schist); brown;
non-cohesive, slightly moist, very dense
42.0 - 45.0

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  60.0 ft

NORTHING: 726,965.4
EASTING: 1,777,201.9
GS ELEVATION:  620.6 ft
TOC ELEVATION:  623.4 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  8/30/12

DEPTH W.L.:53.00
DATE W.L.:10/12/12
TIME W.L.:09:00

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.88'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-60'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 38'-60'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 0.9 
2.0

 0.1 
2.0

 0.1 
2.0

 0.2 
2.0

45.0 - 47.0
(SM) gravelly SILTY SAND, medium sand,
fine gravel (very weathered schist); brown;
non-cohesive, slightly moist, very dense
47.0 - 50.0

50.0 - 52.0
(GM) SILTY GRAVEL, some medium
sand; brown; non-cohesive, moist to wet,
very dense
52.0 - 55.0

55.0 - 57.0
(GM) SILTY GRAVEL, some medium
sand; brown; non-cohesive, slightly moist,
very dense
57.0 - 60.0

60.0 - 62.0
(SM) SILTY SAND, medium sand; dark
brown; non-cohesive, moist to wet, very
dense
Boring terminated @ 60'

Boring completed at 60.0 ft

#2 sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  60.0 ft

NORTHING: 726,965.4
EASTING: 1,777,201.9
GS ELEVATION:  620.6 ft
TOC ELEVATION:  623.4 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  8/30/12

DEPTH W.L.:53.00
DATE W.L.:10/12/12
TIME W.L.:09:00

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.88'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-60'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 38'-60'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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0.0 - 3.0
(ML) SANDY SILT, fine sand, some fine gravel; tan; weathered
quartzite, non-cohesive; wet; loose

3.0 - 4.0
Auger Refusal @ 4'
4.0 - 11.0
BEDROCK, tan cuttings with weathered gravel, soft

11.0 - 13.0
Tan-Grey cuttings @ 11' with quartzite gravel

13.0 - 15.5
Soft Zone @ 13', tan cuttings

15.5 - 16.0
Soft @ 15.5', light tan cuttings
16.0 - 21.0
Tan cuttings @ 16', still soft

21.0 - 22.0
Slightly harder @ 21', light tan cuttings
22.0 - 26.0
Tan cuttings, softer @ 22'

26.0 - 30.0
Light tan cuttings with fine quartzite gravel @ 26', slightly harder

30.0 - 31.0
Soft again @ 30'
31.0 - 35.0
Red-Brown cuttings at 31', soft

35.0 - 38.0
Red-Grey cuttings @ 35', soft

38.0 - 42.0
Light Tan cuttings at 38', soft

42.0 - 44.5
Grey Cuttings @ 42', harder, quartzite
Soft zone @ 43'

Soft zone @ 44.5'

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas/ Mike Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  75.0 ft

NORTHING: 728,411.1
EASTING: 1,778,337.4
GS ELEVATION:  620.8 ft
TOC ELEVATION:  623.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/22/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:68.11'
DATE W.L.:10/12/12
TIME W.L.:12:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.83' - 60'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60' - 75'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 57' - 75'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 55' - 57'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 55'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" Round

Aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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44.5 - 47.0
Soft zone @ 47' (Continued)

47.0 - 51.0
Soft zone @ 48'-51', not as much dust

51.0 - 53.0
Dust back by 53'

53.0 - 54.0
Soft zone @ 53' - 54'
54.0 - 55.0
Dark Grey cuttings
55.0 - 58.0
Soft zone @ 58'

58.0 - 63.0
Soft zone @ 59.5' - 63'

63.0 - 65.0
Orange cuttings @ 63'

65.0 - 66.0
Tan cuttings @ 65'
66.0 - 66.5
Light tan cuttings by 66'
66.5 - 70.0
Soft zone @ 66.5' - 70'
Grey cuttings @ 68'
Tan cuttings @ 69'

70.0 - 71.0
Light tan cuttings @ 71'
71.0 - 73.5
Soft zone @ 72' - 73.5'

73.5 - 74.0
Soft zone @ 74'
74.0 - 75.0
Terminated Boring @ 75'

Boring completed at 75.0 ft
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#2 Sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas/ Mike Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  75.0 ft

NORTHING: 728,411.1
EASTING: 1,778,337.4
GS ELEVATION:  620.8 ft
TOC ELEVATION:  623.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/22/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:68.11'
DATE W.L.:10/12/12
TIME W.L.:12:59

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.83' - 60'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60' - 75'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 57' - 75'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 55' - 57'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 55'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 4" Round

Aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.5 
2.0

0.0 - 4.0
(ML) SILT

4.0 - 6.0
(ML) SILT, trace fine quartzite gravel; tan;
very stiff, dry

6.0 - 8.0

Auger Refusal @ 8'
8.0 - 12.0
BEDROCK, gray cuttings, weathered
Soft zone @ 9.5-12', light tan cuttings

12.0 - 15.0
Gray cuttings @ 12'
Soft zone @ 12.5-15'

15.0 - 17.0
Soft zone @ 15.5'

17.0 - 24.0
Soft zone @ 17'

Soft zone @ 19'
Soft zone @ 20'-21', tan cuttings

Gray cuttings @ 21'

Soft zone @ 21.5'-24', tan cuttings

24.0 - 35.0
Gray cuttings @ 24'

35.0 - 41.0
Soft zone @ 35'
Soft zone @ 35.5'
Soft zone @ 36'

41.0 - 43.0
Soft zone @ 41.5'

43.0 - 46.0
Soft zone @ 43'
Soft zone @ 43.5'-44.5', moist cuttings,
dust died
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas/ Mike Ireland

GA INSPECTOR:  Richard P. Lovett, P.G. / David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 728,764.5
EASTING: 1,776,954.2
GS ELEVATION:  704.6 ft
TOC ELEVATION:  707.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  9/28/12

DEPTH W.L.:53.21'
DATE W.L.:10/12/12
TIME W.L.:11:38

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.13'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 38'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 49.0
Light gray cuttings, quartzite, dust returns
@ 46'

49.0 - 50.0
Terminated boring @ 50'

Boring completed at 50.0 ft

0.010"
screenBR

BR

BR

658.6

655.6

654.6

46.0

49.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-54

D
E

P
T

H
(f

t)

45

50

55

60

65

70

75

80

85

90

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas/ Mike Ireland

GA INSPECTOR:  Richard P. Lovett, P.G. / David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 728,764.5
EASTING: 1,776,954.2
GS ELEVATION:  704.6 ft
TOC ELEVATION:  707.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  9/28/12

DEPTH W.L.:53.21'
DATE W.L.:10/12/12
TIME W.L.:11:38

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.13'-40'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 38'-50'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.83
ft 
2.0

 1.41
ft 
2.0

 1.0 ft 
2.0

0.0 - 5.0
(SM) SILTY SAND, fine, some organics;
brown; moist; non-cohesive; loose

5.0 - 6.0
(SM) SILTY SAND, fine; orange; slightly
moist; non-cohesive; loose
6.0 - 7.0
(ML) SILT, some fine sand, trace fine
gravel; slightly moist; non-cohesive;
compact
7.0 - 10.0

10.0 - 12.0
(SM) SILTY SAND, fine sand, fine gravel;
light gray; dry; non-cohesive; dense

12.0 - 15.0

15.0 - 16.0
(SM) gravelly SILTY SAND, fine sand, fine
gravel; gray; dry; non-cohesive; very dense
Auger Refusal @ 16'
16.0 - 20.0
BEDROCK, dark grey cuttings, soft

20.0 - 22.0
Soft zone @ 20'
Light grey cuttings, harder

22.0 - 27.0
Soft zone @ 22'

27.0 - 32.0
Soft zone @ 27' - 32'

32.0 - 33.0
Boring Terminated @ 33'

Boring completed at 33.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  33.0 ft

NORTHING: 729,603.2
EASTING: 1,777,133.5
GS ELEVATION:  619.5 ft
TOC ELEVATION:  622.4 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/24/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:18.94
DATE W.L.:10/12/12
TIME W.L.:13:37

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94 - 23'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 23' - 33'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 20.5' - 33
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 18.5' - 20.5'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 18.5'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.25' 
2.0

 1.8' 
2.0

 2' 
2.0

 2' 
2.0

 1' 
2.0

 2' 
2.0

 1.33' 
2.0

 1.33" 
2.0

 1.75' 
2.0

 0.92' 
2.0

0.0 - 4.0
(SM) SILTY SAND, medium, some fine
gravel; red; non-cohesive; moist; loose

4.0 - 6.0
(SM) SILTY SAND, medium; red;
non-cohesive; dry; loose

6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, fine; tan;
non-cohesive; slightly moist; compact

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, medium; tan; trace
clay @ 16'; non-cohesive except @ 16';
slightly moist; compact
16.0 - 19.0

19.0 - 21.0
(SM) SILTY SAND, medium; orange; trace
clay; non-cohesive; slightly moist; compact

21.0 - 23.0

23.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, medium, trace clay;
tan with orange and black mottles;
non-cohesive; moist; compact
26.0 - 29.0

29.0 - 31.0
(SM) SILTY SAND, medium; tan;
non-cohesive; dry; very dense

31.0 - 34.0

34.0 - 36.0
(SM) SILTY SAND, medium, trace fine
gravel (very weathered quartz); tan;
non-cohesive; dry, very dense
36.0 - 39.0

39.0 - 41.0
(SM) SILTY SAND, medium, trace clay;
orange; non-cohesive; moist; compact

41.0 - 44.0
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  44.0 ft

NORTHING: 729,310.6
EASTING: 1,777,863.0
GS ELEVATION:  606.5 ft
TOC ELEVATION:  609.2 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/22/12
DATE COMPLETED:  8/22/12

DEPTH W.L.:36.89'
DATE W.L.:10/12/12
TIME W.L.:13:09

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67' - 29'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 29' - 44'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 27' - 44'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 25' - 27'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 25'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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44.0 - 46.0
(SM) SILTY SAND, medium, trace fine
gravel (weathered schist); brown;
non-cohesive; dry; very dense
Terminated Boring @ 44' (Continued)

Boring completed at 44.0 ft

15-50/5 50/5PWR 560.5 SPT
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  44.0 ft

NORTHING: 729,310.6
EASTING: 1,777,863.0
GS ELEVATION:  606.5 ft
TOC ELEVATION:  609.2 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/22/12
DATE COMPLETED:  8/22/12

DEPTH W.L.:36.89'
DATE W.L.:10/12/12
TIME W.L.:13:09

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.67' - 29'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 29' - 44'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 27' - 44'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 25' - 27'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 25'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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0.0 - 5.0
(SM) SILTY SAND, fine; red; non-cohesive, moist, compact

5.0 - 8.0
More dense @ 5', hammer starts firing

8.0 - 13.0
Orange cuttings @ 8'
Tan cuttings @ 9'

13.0 - 15.0
BEDROCK, gray cuttings @ 13', hard, quartzite

15.0 - 21.0
Soft zone @ 15'-16'

21.0 - 45.0
Soft zone @ 21'-23', tan cuttings

Gray cuttings @ 23'

portland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  80.0 ft

NORTHING: 729,823.6
EASTING: 1,778,192.8
GS ELEVATION:  567.0 ft
TOC ELEVATION:  569.6 ft

DRILL RIG:  Gill Beetle
DATE STARTED:  9/28/12
DATE COMPLETED:  9/28/12

DEPTH W.L.:33.16'
DATE W.L.:10/12/12
TIME W.L.:13:15

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.68'-70'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 70'-80'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 67'-80'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 65'-67'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-65'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 5 7/8" Downhole

Hammer
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 53.0
Soft zone @ 45'

53.0 - 63.0
Soft zone @ 53'-55'

Soft zone @ 56'

63.0 - 69.0
Soft zone @ 63'
Soft zone @ 64'-65', dust died down, water

69.0 - 74.0
Small soft zone @ 69'
Soft zone @ 70'
Soft zone @ 71'

74.0 - 79.0
Soft zone @ 74'
Soft zone @ 75'
Soft zone @ 75.5'
Soft zone @ 76'-76.5'

79.0 - 80.0
Soft zone @ 79.5'
Terminated boring @ 80'

Boring completed at 80.0 ft
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0.010"
screen

BR

BR

BR

BR

BR

BR

514.0

504.0

498.0

493.0

488.0

487.0

45.0

53.0

63.0

69.0

74.0

79.0

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

R
E

C

LOCATION:  Randleman, NC

RECORD OF BOREHOLE  PZ-57D

D
E

P
T

H
(f

t)

45

50

55

60

65

70

75

80

85

90

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  80.0 ft

NORTHING: 729,823.6
EASTING: 1,778,192.8
GS ELEVATION:  567.0 ft
TOC ELEVATION:  569.6 ft

DRILL RIG:  Gill Beetle
DATE STARTED:  9/28/12
DATE COMPLETED:  9/28/12

DEPTH W.L.:33.16'
DATE W.L.:10/12/12
TIME W.L.:13:15

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.68'-70'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 70'-80'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 67'-80'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 65'-67'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-65'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 5 7/8" Downhole

Hammer
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 2' 
2.0

 1' 
1.0

0.0 - 4.0
(SM) SILTY SAND, fine, some organics;
brown; non-cohesvie; moist; loose

4.0 - 5.0
(ML) SILT, some fine sand, trace clay; red;
non-cohesive; moist; very loose
5.0 - 5.8
(SM) SILTY SAND, fine; tan;
non-cohesive; slightly moist; loose
5.8 - 6.0
(ML) SILT, some fine sand, trace clay; red;
non-cohesive; slightly moist; compact
6.0 - 9.0
9.0 - 10.3
(SM) SILTY SAND, fine, some clay; tan
with red clay; non-cohesive; moist; loose
10.3 - 11.0
(CL) LEAN CLAY, some fine sand; red;
cohesive; W>PL; firm
11.0 - 12.0
Auger Refusal @ 12'
12.0 - 13.0
BEDROCK, gray cuttings, weathered
quartzite
13.0 - 17.5
Core Run #1
Competent quartzite; grey; hard from 13' -
13.75'; mudseam with quartzite below;
light-grey chert from 15' - 15.75'; layers of
very weathered quartzite and mudseams
below to 17.5';
stained fracture at 13' - 20'; stained
fracture at 15.5' at approx. 60 degrees.
Recovery: 62.0%
RQD: 1.0%
17.5 - 19.5
Core Run #2
Competent grey quartzite; fracture at 17.8'
@ 60 degrees; fracture at 18.5' @ 75
degrees; fracture at 18.8' @ 40 degrees
Recovery: 100%
RQD: 100%
19.5 - 26.5
Core Run #3
Competent quartzite; weathered zone from
23.6' - 24.75'; fracture at 19.6' @ 55
degrees; fracture at 19.8' @ 75 degrees;
fracture at 20.75' @ 75 degrees; fracture
at 21' @ 10 degrees; fracture at 23.25' @
45 degrees
Recovery: 93%
RQD: 90%
26.5 - 34.5
Core Run #4
Competent quartzite, fractured zone
between 27.2' - 27.8'; fracture zone at 29';
fractures @ 33.4' and 34'
Recovery: 100%
RQD: 91%

34.5 - 39.0
Gray cuttings @ 35'
Soft zone @ 36'

39.0 - 40.0
Soft zone @ 39'-40', wet cuttings
Terminated boring @ 40'

Boring completed at 40.0 ft

portland/
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  40.0 ft

NORTHING: 729,819.6
EASTING: 1,778,178.8
GS ELEVATION:  567.5 ft
TOC ELEVATION:  570.3 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/22/12
DATE COMPLETED:  9/28/12

DEPTH W.L.:33.04'
DATE W.L.:10/12/12
TIME W.L.:13:13

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.81'-30'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 30'-40'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 27.5'-40'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 25.5'-27.5'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-25.5'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 3 7/8"  Roller

Cone, NQ Core Barrel, 5
7/8" Downhole Hammer
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 2.0 
2.0

 1.2 
2.0

 1.8 
2.0

 0.7 
2.0

 1.7 
2.0

 1.8 
2.0

 1.1 
2.0

 1.8 
2.0

 1.0 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) CLAYEY SILT to SILT; pink to tan;
very stiff, dry

6.0 - 9.0

9.0 - 11.0
(MH) CLAYEY SILT, (9-10'); tan; very stiff,
dry
gray quartz boulder from 10'-11'
11.0 - 14.0

14.0 - 16.0
(ML) CLAYEY SILT, some fine angular
quartz gravel; tan to red-brown, remnant
structure; very stiff, dry
16.0 - 19.0

19.0 - 21.0
(ML) SILT, weathered phyllite w/ quartz
fragments; tan to gray; dry

21.0 - 24.0

24.0 - 26.0
(ML) SILT, trace fine quartz gravel &
phyllite; pink to tan, remnant structure; very
stiff, dry to moist
26.0 - 29.0

29.0 - 31.0
(ML) SILT, trace fine quartz gravel &
phyllite; pink to tan, remnant structure;
hard, dry to moist
31.0 - 34.0

34.0 - 36.0
(ML) SILT, trace fine quartz gravel &
phyllite; pink to tan, remnant structure;
hard, dry
36.0 - 39.0

39.0 - 41.0
(ML) SILT, quartz gravel, weathered
bedrock; tan to gray-tan, remnant
structure; hard, dry to moist
41.0 - 44.0

portland/
bentonite mix

5-15-18-32

6-30-50
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RECORD OF BOREHOLE  PZ-58

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

40

45

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G., David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 730,511.4
EASTING: 1,777,739.7
GS ELEVATION:  619.5 ft
TOC ELEVATION:  622.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:65.86'
DATE W.L.:10/12/12
TIME W.L.:13:29

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.22' - 60'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60' - 70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 58' - 60'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 56' - 58'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 56'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.5 
2.0

44.0 - 46.0
(ML) SILT, trace fine quartz gravel; tan to
gray-tan, remnant structre; hard, dry to
moist (Continued)
46.0 - 49.0
Drilling difficult due to hard material @ 47'

49.0 - 51.0
(ML) SILT and quartzite; gray to tan; dry

51.0 - 53.0
Auger Refusal @ 53'

53.0 - 57.0
BEDROCK, light tan-grey cuttings,
weathered, soft

57.0 - 59.0
Soft zone @ 57' - 59', light tan cuttings

59.0 - 69.0
Soft zone @ 60' - 62'
Soft zone @ 64' - 68'

69.0 - 70.0
Terminated Boring @ 70'

Boring completed at 70.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  Richard P. Lovett, P.G., David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  70.0 ft

NORTHING: 730,511.4
EASTING: 1,777,739.7
GS ELEVATION:  619.5 ft
TOC ELEVATION:  622.8 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/15/12
DATE COMPLETED:  10/3/12

DEPTH W.L.:65.86'
DATE W.L.:10/12/12
TIME W.L.:13:29

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -3.22' - 60'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 60' - 70'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 58' - 60'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 56' - 58'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 56'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 1.9 
2.0

 1.9 
2.0

 1.08' 
2.0

0.0 - 5.0
(SM) SILTY SAND, medium; red; dry;
non-cohesive; loose

5.0 - 7.0
(ML) SILT, trace clay; red with black
mottles; moist; non-cohesive; loose
quartzite boulder @ 6'
7.0 - 10.0

10.0 - 11.6
(ML) SILT, trace fine sand, some fine
gravel; tan; moist; non-cohesive; loose
11.6 - 12.0
(CL) SILTY CLAY, trace fine sand; orange
with tan mottles; moist; W<PL; cohesive;
soft
12.0 - 15.0

15.0 - 15.5
(ML) SILT, trace fine sand; tan; moist,
non-cohesive; compact
15.5 - 16.0
(CL) SILTY CLAY; orange; cohesive; firm
16.0 - 17.0
(GM), SILTY GRAVEL, some fine sand,
quartzite; gray; wet
17.0 - 18.0
Auger Refusal @ 18'

Boring completed at 18.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  18.0 ft

NORTHING: 731,007.7
EASTING: 1,777,459.0
GS ELEVATION:  572.3 ft
TOC ELEVATION:  574.5 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/24/12
DATE COMPLETED:  8/24/12

DEPTH W.L.:16.26'
DATE W.L.:10/12/12
TIME W.L.:13:24

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.22' - 7.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 7.5' - 17.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 5' - 18'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 3' - 5'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 3'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 2.0 
2.0

 2.0 
2.0

 1.8 
2.0

 2.0 
2.0

 1.7 
2.0

 0.8 
2.0

0.0 - 4.0

4.0 - 6.0
(ML) SILT, trace fine sand; red;
non-cohesive; moist; loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT, some clay; grey; non-cohesive;
moist; loose

11.0 - 14.0

14.0 - 16.0
(ML) SILT; grey; relict foliation; quartz vein
from 15.7' - 16.0'; non-cohesive; moist;
loose
16.0 - 19.0

19.0 - 21.0
PARTIALLY WEATHERED ROCK;
weathered quartz

21.0 - 24.0

24.0 - 26.0
PARTIALLY WEATHRED ROCK,
weathered quartz, clay; red @ 25.2' - 25.4'
then back to quartz; @ 25.8' changes to
silt; grey; moist
26.0 - 29.0

29.0 - 31.0
(ML) SILT; tan; non-cohesive; slightly
moist; very dense
Much harder @ 30'
Auger refusal @ 31'
31.0 - 38.0
BEDROCK, tan cuttings, very weathered
Soft zone @ 33'-34'

38.0 - 40.0
Tan cuttings with some quartzite, hard @
38'

40.0 - 45.0
Soft zone @ 40'-44'
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bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 726,675.6
EASTING: 1,777,599.7
GS ELEVATION:  578.7 ft
TOC ELEVATION:  581.5 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/31/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:35.90'
DATE W.L.:10/12/12
TIME W.L.:08:07

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.87'-40
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 38'-50'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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45.0 - 49.0
Even softer @ 45', gravel size cuttings
Hard just past 45'
Soft zone 45.5'-46'
Wet cuttings @ 46'

49.0 - 50.0
Terminated boring @ 50'

Boring completed at 50.0 ft
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  50.0 ft

NORTHING: 726,675.6
EASTING: 1,777,599.7
GS ELEVATION:  578.7 ft
TOC ELEVATION:  581.5 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/31/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:35.90'
DATE W.L.:10/12/12
TIME W.L.:08:07

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.87'-40
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 40'-50'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 38'-50'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 36'-38'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-36'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 1.5 
2.0

 0.5 
2.0

0.0 - 4.0
(SM) SILTY SAND, fine; red;
non-cohesive, moist, loose

4.0 - 6.0
(ML) SILT, some clay; red; cohesive,
moist, w<PL, loose

6.0 - 9.0

9.0 - 11.0
(SM) SILTY SAND, some clay, fine;
orange; non-cohesive, moist, loose

11.0 - 14.0

14.0 - 16.0
(SM) SILTY SAND, fine; tan; non-cohesive
moist, loose

16.0 - 19.0

19.0 - 20.5
(SM) SILTY SAND, fine; tan;
non-cohesive, slightly moist, compact
20.5 - 21.0
PARTIALLY WEATHERED ROCK,
weathered quartzite, dry
21.0 - 24.0

24.0 - 26.0
(SM) SILTY SAND, fine, some fine gravel
(very weathered quartzite); tan;
non-cohesive, dry with a moist section
from 24' to 24.5', dense
26.0 - 29.0

29.0 - 31.0
(GM) SILTY GRAVEL, quartzite, some
medium sand; gray; non-cohesive, wet,
very dense
31.0 - 32.0
Auger Refusal @ 32 feet
32.0 - 35.0
BEDROCK

35.0 - 39.0
Core Run #1 - Competent quartzite, highly
fractured with vertical and moderatly
dipping fractures.  Moderate dipping
fractures are spaced 1 to 5" apart.  Missing
core between 37.4' to 38.7'
Recovery: 69.75%
RQD: 10.42%
39.0 - 42.7
Core Run #2 - Quartzite, still highly
fractured with vertical and moderate angle
fractures.
Recovery: 61.28%
RQD: 21.28%

42.7 - 46.7
Core Run #3 - Quartzite, highly fractured
Recovery: 67.75%
RQD: 10.42%
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  69.5 ft

NORTHING: 726,758.9
EASTING: 1,777,788.8
GS ELEVATION:  565.9 ft
TOC ELEVATION:  568.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/4/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:26.57'
DATE W.L.:10/12/12
TIME W.L.:08:12

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.79'-59.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 59.5'-69.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 57'-69.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 55'-57'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-55'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.7 - 52.0
Core Run #4 - Quartzite, highly fractured,
poor recovery
Recovery: 27.55%
RQD: 0%

52.0 - 55.0
Core Run #5 - Quartzite, very poor
recovery
Recovery: 33.33%
RQD: 0%

55.0 - 60.0

60.0 - 68.0
Producing a lot of water @ 60'

68.0 - 69.5

Terminated boring @ 69.5'
Boring completed at 69.5 ft
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#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  69.5 ft

NORTHING: 726,758.9
EASTING: 1,777,788.8
GS ELEVATION:  565.9 ft
TOC ELEVATION:  568.7 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/4/12
DATE COMPLETED:  9/25/12

DEPTH W.L.:26.57'
DATE W.L.:10/12/12
TIME W.L.:08:12

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.79'-59.5'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 59.5'-69.5'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 57'-69.5'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 55'-57'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-55'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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0.0 - 15.0
(SM) SILTY SAND, fine; red; non-cohesive; moist; loose

15.0 - 20.0
(SM) SILTY SAND, fine; tan; non-cohesive; moist

20.0 - 26.0
Much harder @ 20'

26.0 - 28.0
Gravel in cuttings by 26'

28.0 - 29.0
Terminated boring @ 29'

Boring completed at 29.0 ft

portland/
bentonite mix
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bentonite

chips

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  29.0 ft

NORTHING: 726,750.1
EASTING: 1,777,787.9
GS ELEVATION:  566.3 ft
TOC ELEVATION:  568.9 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  9/6/12
DATE COMPLETED:  9/6/12

DEPTH W.L.:23.29'
DATE W.L.:10/12/12
TIME W.L.:08:11

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.56' - 19'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 19' - 29'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 17' - 29'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 15' - 17'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0' - 15'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3' x 3' x 0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: N/A
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 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 1.6 
2.0

0.0 - 3.5
(SM) SILTY SAND, medium; brown;
non-cohesive, moist, loose

3.5 - 5.5
(ML) SILT; red; non-cohesive, dry, loose

5.5 - 8.5

8.5 - 10.5
(SM) SILTY SAND, fine; orange with black
mottles; non-cohesive, slightly moist, loose

10.5 - 13.5

13.5 - 15.5
(ML) SILT, some clay; tan and orange;
non-cohesive, slightly moist, loose

15.5 - 18.5

18.5 - 19.7
(ML) SILT, trace fine sand; tan;
non-cohesive, lightly moist, loose
19.7 - 20.5
(SM) SILTY SAND, fine to medium; tan;
non-cohesive, slightly moist, dense
20.5 - 23.5

23.5 - 25.5
(SM) gravelly SILTY SAND, medium, fine
to coarse gravel (very weathered
quartzite); non-cohesive, dry, dense
25.5 - 27.0
Auger Refusal @ 27'

27.0 - 30.0
BEDROCK, tan cuttings, soft
Soft Zone @ 27'-29'

30.0 - 33.0
Soft Zone @ 30'-33'

33.0 - 39.0
Brown cuttings @ 33'
Soft Zone @ 33.5', tan cuttings
Light gray cuttings by 34'

39.0 - 40.0
Terminated boring @ 40'

Boring completed at 40.0 ft

prtland/
bentonite mix
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  40.0 ft

NORTHING: 727,051.5
EASTING: 1,778,096.2
GS ELEVATION:  570.3 ft
TOC ELEVATION:  573.2 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  9/6/12
DATE COMPLETED:  9/26/12

DEPTH W.L.:35.09'
DATE W.L.:10/12/12
TIME W.L.:08:22

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.94'-30'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 30'-40'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: PVC

FILTER PACK
 Interval: 28'-40'
 Type: #2 Sand

FILTER PACK SEAL
 Interval: 26'-28'
 Type: 3/8" Bentonite Chips

ANNULUS SEAL
 Interval: 0'-26'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole
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 2.0 
2.0

 1.2 
2.0

 1.2 
2.0

 2.0 
2.0

 2.0 
2.0

 1.8 
2.0

0.0 - 4.0
(CL) SILTY CLAY; red; cohesive, W<PL,
soft

4.0 - 6.0
(ML) SILT; tan; non-cohesive, dry, loose

6.0 - 9.0

9.0 - 11.0
(ML) SILT; light tan; non-cohesive, dry,
loose

11.0 - 12.0

12.0 - 14.0
(ML) SILT; light tan; non-cohesive, dry,
loose

14.0 - 16.0
(ML) SILT, trace gravel @ 15' (quartzite);
tan; non-cohesive, dry, compact

16.0 - 19.0

19.0 - 21.0
(ML) SILT; white; non-cohesive, dry,
compact

21.0 - 24.0

24.0 - 26.0
(ML) SILT; tan; non-cohesive, dry,
compact
weathered gravel @ 25.5', slightly moist
between 25-25.5'
Auger Refusal @ 26'26.0 - 35.0
BEDROCK, tan cuttings, soft, weathered
quartzite

35.0 - 43.0
Very little to no dust, tan cuttings, soft @
35'

43.0 - 46.0
Softer @ 43'

portland/
bentonite mix
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9-11-11-14

13-17-26-31

20-24-22-22

9-10-27-53/3
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 727,652.3
EASTING: 1,778,030.2
GS ELEVATION:  634.8 ft
TOC ELEVATION:  637.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:80.63'
DATE W.L.:10/12/12
TIME W.L.:12:23

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.74'-77'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 77'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 75'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 73'-75'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-73'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 50.0
Harder @ 46', still relatively soft

50.0 - 53.0
Soft zone @ 50'-51'

53.0 - 58.0
Soft zone @ 53'-53.5'

Soft zone @ 54'

58.0 - 62.0
Tan cuttings soft @ 58'

62.0 - 64.0
Soft zone @ 62'

64.0 - 67.0
Light tan cuttings @ 64'
Tan-gray cuttings @ 65'

67.0 - 69.0
Gray cuttings @ 67'

69.0 - 71.0
Tan-gray cuttings @ 69'

71.0 - 76.0
Soft zone @ 71'-71.5', tan-gray cuttings

76.0 - 82.0
Soft zone @ 76'-80'

Dust died @ 78'

Tan-gray cuttings, soft @ 80'

82.0 - 84.0
Gray cuttings @ 82'

84.0 - 86.0
Light gray cuttings @ 84'

86.0 - 88.0
Soft zone @ 86'
Soft zone @ 87'

88.0 - 91.0
Soft zone @ 88'-88.5'

Soft zone @ 90'

3/8"
bentonite

chips

#2 sand
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 727,652.3
EASTING: 1,778,030.2
GS ELEVATION:  634.8 ft
TOC ELEVATION:  637.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:80.63'
DATE W.L.:10/12/12
TIME W.L.:12:23

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.74'-77'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 77'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 75'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 73'-75'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-73'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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91.0 - 92.0
Terminated boring @ 92'

Boring completed at 92.0 ft

BR

BR
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  92.0 ft

NORTHING: 727,652.3
EASTING: 1,778,030.2
GS ELEVATION:  634.8 ft
TOC ELEVATION:  637.5 ft

DRILL RIG:  Deidrich D-120/ Gill Beetle
DATE STARTED:  8/20/12
DATE COMPLETED:  10/4/12

DEPTH W.L.:80.63'
DATE W.L.:10/12/12
TIME W.L.:12:23

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.74'-77'
 Material: PVC
 Diameter: 2"
 Joint Type: threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 77'-92'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: PVC

FILTER PACK
 Interval: 75'-92'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 73'-75'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-73'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: N/A
 Protective Casing: N/A

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 0.5 
2.0

0.0 - 3.5
(SM) SILTY SAND, medium sand, some
fine to coarse gravel (quartzite); tan;
non-cohesive, moist, loose

3.5 - 5.0
PARTIALLY WEATHERED ROCK,
quartzite, gray
Auger Refusal @ 5'
5.0 - 12.0
BEDROCK, light gray cuttings, quartzite,
very hard
Small soft zone @ 7'

12.0 - 17.0
Soft zone @ 12'-13', tan-gray cuttings

Soft zone @ 14'-15', tan cuttings

Dark tan cuttings @ 15'

17.0 - 23.0
Soft zone @ 17'-19', tan-gray cuttings

Hard, blue-gray cuttings @ 19', quartzite

23.0 - 29.0
Soft zone @ 23'-26', green-gray cuttings,
quartzite

29.0 - 39.0
Soft zone @ 29.5'-30'

Light gray cuttings, quartzite @ 31'

39.0 - 41.0
Small soft zone @ 39'

41.0 - 43.0
Small soft zone @ 41'
Softer @ 42', cuttings turn tan
Harder @ 43', light gray cuttings, quartzite
43.0 - 46.0
Soft zone @ 43.5'-44.5', tan-gray cuttings
Harder @ 44.5', still tan-gray cuttings

portland/
bentonite mix

50/6 50/6

SM
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  66.0 ft

NORTHING: 727,213.1
EASTING: 1,776,888.9
GS ELEVATION:  662.1 ft
TOC ELEVATION:  664.7 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:49.88'
DATE W.L.:10/12/12
TIME W.L.:07:57

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.61'-51'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 51'-66'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 49'-66'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 47'-49'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-47'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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46.0 - 52.0
Soft zone @ 46'-50', changes to
green-gray cuttings @ 50'

52.0 - 55.0
Soft zone @ 52'-53', tan cuttings, not as
much dust

55.0 - 57.0
Tan cuttings remain @ 55'

57.0 - 60.0
Soft zone @ 57'
Gray cuttings @ 58'
Tan-gray cuttings @ 58.5'
Dark gray cuttings @ 59'
Dust returns @ 59.5'
Large quartzite cuttings @ 60'
60.0 - 64.0
Soft zone @ 60.5'-62.5'
Brown-gray cuttings @ 62'
Gray cuttings @ 62.5'
Purple-gray cuttings @ 63'

64.0 - 66.0
Soft zone @ 64'-65'

Terminated boring @ 66'
Boring completed at 66.0 ft

3/8"
bentonite

chips

#2 sand
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screen
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
DATE:  5/6/13

PROJECT:  Randolph County
PROJECT NUMBER:  1039684602.400
DRILLED DEPTH:  66.0 ft

NORTHING: 727,213.1
EASTING: 1,776,888.9
GS ELEVATION:  662.1 ft
TOC ELEVATION:  664.7 ft

DRILL RIG:  Deidrich D-120
DATE STARTED:  8/30/12
DATE COMPLETED:  9/24/12

DEPTH W.L.:49.88'
DATE W.L.:10/12/12
TIME W.L.:07:57

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: -2.61'-51'
 Material: PVC
 Diameter: 2"
 Joint Type: Threaded

SURFACE CASING
 Interval: N/A
 Material: N/A
 Diameter: N/A

WELL SCREEN
 Interval: 51'-66'
 Material: PVC
 Diameter: 2"
 Slot Size: 0.010
 End Cap: 0.25'

FILTER PACK
 Interval: 49'-66'
 Type: #2 sand

FILTER PACK SEAL
 Interval: 47'-49'
 Type: 3/8" bentonite chips

ANNULUS SEAL
 Interval: 0'-47'
 Type: portland/bentonite mix

WELL COMPLETION
 Pad: 3'x3'x0.5'
 Protective Casing: 6" round

aluminum

DRILLING METHODS
Soil Drill: 4.25" ID HSA
Rock Drill: 5 7/8" Downhole

Hammer
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 2' 
2.0

 1.33' 
2.0

 0.75' 
2.0

0.0 - 4.0
(SW) SAND, fine to coarse, some silt;
brown; non-cohesive; dry; loose

4.0 - 6.0
(ML) SILT, some fine sand and trace clay;
tan; non-cohesive; dry; dense

6.0 - 9.0

9.0 - 11.0
(ML) SILT, trace tine sand; tan; boulder @
11.5'; non-cohesive; dry; compact

11.0 - 14.0

14.0 - 16.0
(GM) SILTY GRAVEL, fine to coarse
gravel (chert), some fine sand; light tan
and gray chert; non-cohesive; dry; very
dense16.0 - 16.5
Auger Refusal @ 16.5'
16.5 - 18.0
BEDROCK, dark gray cuttings, soft
18.0 - 20.0
Light gray cuttings, harder @ 18.5', lots of
dust
20.0 - 23.0
Soft zone @ 20-21', light tan cuttings
Light gray cuttings @ 21'

23.0 - 26.0
Soft zone @ 23'
Soft zone @ 23.5'

26.0 - 29.0
Soft zone @ 26'

29.0 - 34.0
Soft zone @ 29', dust dies
Soft zone @ 30', light gray cuttings

34.0 - 37.0
Soft zone @ 34.5'

37.0 - 43.0
Soft zone @ 37'-38.5', dust dies down a
little

43.0 - 50.0
Soft zone @ 43'-43.5', dust dies down a
little
Light gray cuttings, schist gravel

portland/
bentonite mix

3/8"
bentonite

chips
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LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Geologic Exploration
DRILLER:  Brian Thomas / Mark Ireland

GA INSPECTOR:  David Y. Reedy, P.G.
CHECKED BY:  Ben Draper, P.G.
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2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-1

X

11-23-2010

7:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

70'

X

3'

0 50' 2" SCH40 PVC

0 48' PORTLAND TRIMI

0

50' 70' 2" .010 PVC

48' 70' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 60' ROCK

30'

2' BENTONITE3 SEAL FROM 46' TO 48'

12-17-2010

STEVE POLONIEWICZ



2675

Robert Miller

SAEDACCO Inc

9000 MARKSWOOD RD

CHARLOTTE N.C. 28278

(704) 634-4589

PZ-2

X

12-9-10 

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

53'

X

3'

0 33' 2" SCH40 PVC

0 29' PORTLAND TRIMI

0

33' 53' 2" .010 PVC

31' 53' 20/30 #2 SILICA

0 5' red silt
5' 14' orange silty sand
14' 16' pwr/

16' 19' bed rock/quartzite
19' 21' fractured or weathered zone
21' 47' bed rock/quartzite
47' 48' fracture
48' 53' bed rock

14'

2' BENTONITE3 SEAL FROM 29'' TO 31''

12-10-10

ROBERT L. MILLER



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-3

X

11-30-2010

4:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

60'

X

3'

0 40' 2" SCH40 PVC

0 46' PORTLAND TRIMI

0

40' 60' 2" .010 PVC

48' 60' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 60' ROCK

30'

2' BENTONITE3 SEAL FROM 46' TO 48'

12-17-2010

STEVE POLONIEWICZ



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-4

X

11-23-2010

7:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

70'

X

3'

0 60' 2" SCH40 PVC

0 48' PORTLAND TRIMI

0

60' 70' 2" .010 PVC

58' 70' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 70' ROCK

30'

2' BENTONITE3 SEAL FROM 56' TO 58'

12-17-2010

STEVE POLONIEWICZ



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-5

X

11-19-2010

3:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

65

X

3'

0 45' 2" SCH40 PVC

0 40' PORTLAND TRIMI

0

45' 65' 2" .010 PVC

43' 65' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 65' ROCK

30'

2' BENTONITE3 SEAL FROM 41'  TO 43'

12-17-2010

STEVE POLONIEWICZ



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-6

X

11-23-2010

7:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

72

X

3'

0 52' 2" SCH40 PVC

0 48' PORTLAND TRIMI

0

52' 72' 2" .010 PVC

50' 72' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 72' ROCK

30'

2' BENTONITE3 SEAL FROM 48' TO 50'

12-17-2010

STEVE POLONIEWICZ



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-7

X

11-23-2010

7:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

60'

X

3'

0 40' 2" SCH40 PVC

0 36' PORTLAND TRIMI

0

40' 60' 2" .010 PVC

38' 60' 20/30 #2 SILICA

0 5' ORANGE SILT

5' 30' PWR

30' 50' ROCK

50' 60' ROCK

30'

2' BENTONITE3 SEAL FROM 36' TO 38'

12-17-2010

STEVE POLONIEWICZ



2284-A

Steve Poloniewicz

SAEDACCO Inc

9088 North Field dr

Fort mill S.C 29707

(704) 634-4589

PZ-8

X

11-18-2010

1:30 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

80'

X

3'

0 60' 2" SCH40 PVC

0 40' PORTLAND TRIMI

0

60' 80' 2" .010 PVC

58' 80' 20/30 #2 SILICA

0 30FT ORANGE SILT

30' 40' PWR

40' 54' ROCK

54' 80 ROCK

40'

2' BENTONITE3 SEAL FROM 56' to58'

12-17-2010

STEVE POLONIEWICZ



2675

Robert Miller

SAEDACCO Inc

9000 MARKSWOOD RD

CHARLOTTE N.C. 28278

(704) 634-4589

PZ-9S

X

12-10-10 

10:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

54'

X

3'

0 44' 2" SCH40 PVC

0 40' PORTLAND TRIMI

0

44' 54' 2" .010 PVC

42' 54' 20/30 #2 SILICA

0 30FT ORANGE SILT

30' 40' PWR

40' 54' ROCK

40'

2' BENTONITE3 SEAL FROM 40' TO 42'

12-10-10

ROBERT L. MILLER



2675

Robert Miller

SAEDACCO Inc

9000 MARKSWOOD RD

CHARLOTTE N.C. 28278

(704) 634-4589

PZ-9D

X

12-15-10 

10:00 X

Randleman RANDOLPH

1252 County Land Road

X

35.75782

79.77238

X

Randolph County Landfill

1252 County Land Road

Randleman N.C

Golder Assciates

4900 Koger Boulevard Suite 140

GREENSBORO N.C. 27403

336 852-4903

94'

X

3'

0 84' 2" SCH40 PVC

0 80' PORTLAND POUR

0

84' 94' 2" .010 PVC

82' 94' 20/30 #2 SILICA

0 30FT ORANGE SILT

30' 40' PWR

40' 94' ROCK

40'

2' BENTONITE3 SEAL FROM 80' TO 82'

12-15-10

ROBERT L. MILLER



























































































































 
 
 
 
 
 
 
 

Well Development Logs 

































 
 
 
 
 
 
 
 
 

Appendix DH-B 
 

Laboratory Test Results for Soil Samples 
  



























































































































 
 
 
 
 
 
 
 
 

Appendix DH-C 
 

Single Well Aquifer (Slug) Test Results 
  











































































































































 
 
 
 
 
 
 
 
 

Appendix DH-D 
 

Geophysical Report 
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Golder Associates North Carolina, Inc. 
5B Oak Branch Drive 

Greensboro, NC  27407 USA 
Tel: (336) 852-4903 Fax: (336) 852-4904 www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

 
November 16, 2011 

Golder Reference No.: 1039684602 
 
 
Randolph County Public Works 
725 McDowell Road 
Asheboro, NC 27204 
 
Attn: Mr. David Townsend, P.E. 
 
RE: PRELIMINARY GEOPHYSICAL INVESTIGATION REPORT 
 PROPOSED LANDFILL SITE, RANDOLPH COUNTY, NORTH CAROLINA 
 
Dear Mr. Townsend: 
 
Golder Associates NC, Inc. (Golder) is pleased to submit three bound copies of our report titled 
“Preliminary Geophysical Investigation Report – Proposed Landfill Site, Randolph County, North 
Carolina.”  The geophysical survey was completed to provide a non-intrusive assessment of the 
subsurface conditions at the site and more specifically to assess the depth to non-rippable bedrock.  The 
geophysical results were calibrated to lithologic data obtained site borings and should be useful in 
locating future soil borings and monitoring wells and estimating construction costs. As additional soil 
boring data becomes available, the results of the geophysical survey can be refined and calibrated to the 
new data. 
 
We hope that the results of this study will provide valuable insight into the subsurface conditions at the 
subject site and look forward to continued work on this important project.  Please do not hesitate to 
contact us if you have any questions or would like to discuss our findings in more detail.     

 
Sincerely, 
GOLDER ASSOCIATES NC, INC.  

    
Mac M. Morrow    Brent B. Waters, C.P.G. 
Project Geophysicist    Associate and Senior Consultant 
 

  
Rachel Kirkman, P.G.   Robert K. Davis  
Associate and Senior Geologist   Senior Geophysicist 
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EXECUTIVE SUMMARY 

Golder Associates NC, Inc. (Golder) has completed an electrical resistivity imaging (ERI) and a seismic 

refraction geophysical survey at a proposed landfill site in Randolph County, North Carolina (NC).  The 

geophysical survey was completed to provide a non-intrusive assessment of the subsurface conditions at 

the site and more specifically to assess the depth to non-rippable bedrock.  The geophysical surveys 

were completed mostly along ridgelines with the study area to evaluate the probable depth that 

weathered bedrock can be excavated with mechanized equipment without drilling and blasting.  The 

results of the geophysical survey also identify potential groundwater pathways and may assist in locating 

site monitoring wells.  

Data quality from electrical resistivity imaging (ERI) survey at the geophysical surveys was excellent.  The 

results of the ERI survey clearly identify high resistivity sandy overburden deposits and low resistivity 

weathered bedrock or saprolite overlying highly undulating resistive bedrock.  The seismic refraction 

survey clearly identifies unconsolidated soil, weathered bedrock, and competent bedrock.  Seismic 

velocities are also used to identify soil and bedrock material that is rippable, marginally rippable, and non-

rippable assuming use of a single or multiple shank No. 9 Ripper (i.e., Caterpillar D-9). 

 



 

November 2011 iii Project No. 1039684602 

 

 

randolph county geophysical report.docx  

Table of Contents  

COVER LETTER ............................................................................................................................................ i 

EXECUTIVE SUMMARY ............................................................................................................................... ii 

TABLE OF CONTENTS ................................................................................................................................ iii 

LIST OF ACRONYMS/DEFINITIONS ........................................................................................................... iv 

1.0 INTRODUCTION .............................................................................................................................. 1 

1.1 Purpose ........................................................................................................................................ 1 

1.2 Scope of Work Completed ........................................................................................................... 1 

1.3 Limitations of Geophysical Methods ............................................................................................ 2 

2.0 GEOLOGIC SETTING ..................................................................................................................... 3 

2.1 Site Description ............................................................................................................................ 3 

2.2 Site Geology ................................................................................................................................. 3 

2.3 Results of Borehole Drilling Program ........................................................................................... 3 

2.4 Site Hydrogeology ........................................................................................................................ 4 

3.0 GEOPHYSICAL METHODS AND PROCEDURES ......................................................................... 5 

3.1 Electrical Resistivity Imaging (ERI) .............................................................................................. 5 

3.1.1 Principles of Electrical Resistivity Imaging ............................................................................... 5 

3.1.2 ERI Field Procedures and Data Acquisition ............................................................................. 7 

3.1.3 ERI Data Processing and Analysis Procedures ....................................................................... 8 

3.2 Seismic Refraction ....................................................................................................................... 8 

3.2.1 Principles of Seismic Refraction .............................................................................................. 8 

3.2.2 Seismic Refraction Field Procedures and Data Acquisition .................................................. 10 

3.2.3 Seismic Data Processing and Analysis Procedures .............................................................. 10 

4.0 GEOPHYSICAL SURVEY RESULTS ............................................................................................ 11 

4.1 Geophysical Survey Locations ................................................................................................... 11 

4.2 Comparison of Geophysical Results and Lithologic Data .......................................................... 11 

4.3 Electrical Resistivity Imaging Results ........................................................................................ 12 

4.4 Seismic Refraction Results ........................................................................................................ 14 

4.5 Depth to Bedrock Estimates ....................................................................................................... 14 

5.0 CONCLUSIONS ............................................................................................................................. 15 

6.0 REFERENCES ............................................................................................................................... 16 

 

List of Tables 

Table 1  Resistivity Values of Common Rock and Soil Materials 
Table 2  Seismic P-Wave Velocities of Common Rock and Soil Materials  
Table 3  Conceptual Interpretation of Subsurface Geology Based on Geophysical Results  



 

November 2011 iv Project No. 1039684602 

 

 

randolph county geophysical report.docx  

List of Figures 

Figure 1 General Location Map 
Figure 2 Electrical Resistivity Imaging Survey Lines 
Figure 3 Calibration of Geophysical Data with Borehole Data 
Figure 4 Modeled Electrical Resistivity Profile 1 West 
Figure 5 Modeled Electrical Resistivity Profile 1 East 
Figure 6 Modeled Electrical Resistivity Profile 2  
Figure 7 Modeled Electrical Resistivity Profile 3 
Figure 8 Modeled Electrical Resistivity Profile 4 
Figure 9 Modeled Electrical Resistivity Profile 5 
Figure 10 Modeled Electrical Resistivity Profile 6 
Figure 11 Seismic Velocity Profile Line 1, Spread 1 
Figure 12 Seismic Velocity Profile Line 1, Spread 2 
Figure 13 Seismic Velocity Profile Line 1, Spread 3 
Figure 14 Seismic Velocity Profile Line 2, Spread 1 
Figure 15 Seismic Velocity Profile Line 2, Spread 2 
Figure 16 Seismic Velocity Profile Line 3, Spread 1 
Figure 17 Seismic Velocity Profile Line 3, Spread 2 
Figure 18 Seismic Velocity Profile Line 4, Spread 1 
Figure 19 Seismic Velocity Profile Line 4, Spread 2 
Figure 20 Seismic Velocity Profile Line 5, Spread 1 
Figure 21 Seismic Velocity Profile Line 5, Spread 2 
Figure 22 Seismic Velocity Profile Line 6, Spread 1 
Figure 23 Seismic Velocity Profile Line 6, Spread 2 
Figure 24 Depth to the Top of Bedrock  
Figure 25 Depth to the Top of Marginally Rippable Material 
 

Appendices 

Appendix A Field Photographs 
Appendix B Depth to Bedrock Summary Table 
 

LIST OF ACRONYMS 

AGI ....................................................................... Advanced Geosciences, Inc. 
DC ........................................................................ Direct Current 
EM ........................................................................ Electromagnetic 
ERI ....................................................................... Electrical Resistivity Imaging 
ft ........................................................................... feet 
ft/s ......................................................................... feet per second 
Golder ................................................................... Golder Associates NC, Inc. 
GPS ...................................................................... Global Positioning System 
IP .......................................................................... Induced Polarization 
m .......................................................................... meter 
ms ......................................................................... millisecond 
mS/m .................................................................... millisiemens per meter 
Ohm-m ................................................................. Ohm-meter 
ppt ........................................................................ parts per thousand 
s ............................................................................ second 
RMS ..................................................................... Root Mean Square 
TOR ...................................................................... Top of Rock 
Vp ......................................................................... Compressional wave velocity, P-wave 
 



 

November 2011 v Project No. 1039684602 

 

 

randolph county geophysical report.docx  

LIST OF DEFINITIONS1 

array (electrical): In resistivity and IP prospecting, the arrangement of current and potential electrodes is 
referred to as array type.  Several array types are shown in Figure A-18.  Resistivity array types include 
the following: (a) dipole-dipole array, an array in which one dipole (a connected pair of electrodes) 
sends current into the ground and the other dipole serves as the potential-measuring pair.  The 
separation between pairs is often comparable to (or only a few times greater than) the spacing within 
each pair, so the electrode pairs are not ideal dipoles.  In deep resistivity sounding, the separation is 
larger.  The dipole pairs are usually collinear (in line) but other orientations are also used. (b) pole-dipole 
array, a voltage-measuring pair of grounded potential electrodes separated successively from one current 
electrode (pole) while traversing a survey line.  The second current electrode (the infinity electrode) is so 
far away that its location has negligible effect on the measurements.  Data can be plotted below the mid-
point between the current and the near potential electrode on a pseudosection.  (c) pole-pole array, one 
current and one potential electrode (poles) are traversed or successively expanded on a survey line.  The 
other current and potential electrodes are located so far away that their location has negligible effect on 
the measurements.  Data are plotted either at the potential electrode or halfway between the two poles.  
(d) schlumberger array, has the inner voltage-measuring pair of potential electrodes closer together 
than the outer current electrode pair by a factor of about 6.  MN is usually but not necessarily at the center 
of AB.  (e) Wenner array has four equally spaced inline electrodes; either the electrodes are all moved 
along a traverse or their separation is successively expanded.  (f) Gradient array is a variation of the 
Schlumberger array and has an arrangement in which a pair of potential electrodes measure the voltage 
between points of a rectangular grid between two distant, fixed current electrodes.  The usual or α-
configuration has the center two electrodes as the potential electrodes; the β-configuration has the first 
two electrodes as potential electrodes; and the γ-configuration alternates current and potential electrodes. 

                                                      
1
 Sheriff, Robert E. Encyclopedic Dictionary of Applied Geophysics. Tulsa, Oklahoma: Society of 

Exploration Geophysicists, 2002. 
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apparent resistivity: The resistivity of homogeneous, isotropic ground that would give the same voltage-
current relationship as measured.  Direct current apparent resistivity, ρa, is an Ohm’s-law ratio of 
measured voltage V to applied current l, multiplied by a geometric constant k which depends on the 
electrode array: ρa=kV/l.  Usually has units of ohm-meters. 
 
chargeability (M): One of several units of induced polarization in the time domain. 1. The ratio of initial 
decay voltage (or secondary voltage) to primary voltage.  
 
 
conductivity: The ability of a material to conduct electrical current, sometimes called specific 
conductance.  In isotropic material, conductivity is the reciprocal of resistivity. Units are siemens per 
meter. 
 
depth of investigation: The depth to which an exploration system can effectively resolve subsurface 
features or anomalies. The DOI depends on array design, spacing, property contrast, body geometry, and 
signal-to-noise ratio.   
 
electromagnetic method (EM method): A method in which the magnetic and/or electric fields 
associated with artificially generated subsurface currents are measured. In general, electromagnetic 
methods are considered to be those in which the electric and magnetic fields in the earth satisfy the 
diffusion equation (which ignores displacement currents) but not Laplace’s equation (which ignores 
induction effects) nor the wave equation (which includes displacement currents). One normally excludes 



 

November 2011 vii Project No. 1039684602 

 

 

randolph county geophysical report.docx  

methods such as ground-penetrating radar that use microwave or higher frequencies (and which 
consequently have little effective penetration) and methods that use dc or very low frequencies where 
induction effects are not important (resistivity and IP methods). 
 
geophone: The instrument used to transform seismic energy into an electrical voltage; a seismometer, 
seis, detector, receiver, jug, bug, or pickup. Geophones ordinarily respond to only one component of 
the ground’s displacement, velocity, or acceleration that is involved in the passage of a seismic wave. 
Three mutually orthogonal phones are used to record all three components. Most land geophones are of 
the moving-coil type. A coil is suspended by springs in a magnetic field (the magnet may be integral with 
the case of the instrument). A seismic wave moves the case and the magnet, but the coil remains 
relatively stationary because of its inertia. The relative movement of a magnetic field with respect to the 
coil generates a voltage across the coil, the voltage being proportional to the relative velocity of the coil 
with respect to the magnet (when above the natural frequency of the geophone). Below the natural 
frequency, the output (for input of constant velocity of magnet motion) is proportional to frequency and 
hence to the acceleration involved in the seismic wave passage. 
 
geophone cable: Insulated cable to which geophone groups are connected. 
 
geophone interval: 1. The distance between adjacent geophones within a group. 2. Sometimes used for 
group interval, the separation between the centers of adjacent geophone groups. 
 
geophone offset: The distance from the source point to a geophone or to the center of a geophone 
group. 
 
half-space: A mathematical model bounded only by one plane surface, i.e., the model is so large in other 
dimensions that only the one boundary affects the results. Properties within the model are usually 
assumed to be homogeneous and isotropic, though other models are also used. 
 
induced polarization (IP): An exploration method involving measurement of the slow decay of voltage in 
the ground following the cessation of an excitation current pulse (time-domain method) or low-frequency 
(below 100 Hz) variations of earth impedance (frequency-domain or overvoltage method).  Most of the 
stored energy involved with IP is chemical, involving variations in the mobility of ions (membrane 
polarization (q.v.) or the normal IP effect) and variations because of the change from ionic to electronic 
conduction where metallic minerals are present (electrode polarization, induced potential, or 
interfacial polarization ); the latter is usually the larger effect. Various electrode configurations are used, 
especially the dipole-dipole array. 
 
mho: A unit of conductance or admittance, the reciprocal of ohm. The SI equivalent is called siemens. A 
unit of conductivity; the conductivity for which a meter cube offers a resistance of one ohm between 
opposite faces. Reciprocal of ohm-meter. 
 
ohm-meter: A unit of resistivity, also written ohm-meter

2
/meter; the resistance of a meter cube to the flow 

of current between opposite faces.  Reciprocal of mho/m. 
 
Ohm’s law: The voltage drop across a linear element equals the current through it times its resistance. 
Earth materials are not necessarily linear and therefore do not always obey Ohm’s law, especially at high 
current densities. 
 
permeability: A measure of the ease with which a fluid can pass through the pore spaces of a formation. 
 
porosity: Pore volume per unit gross volume.  Effective porosity is the porosity available to free fluids, 
excluding unconnected porosity and space occupied by bound water and disseminated shale. 
 
refraction survey: 1. A program to map geologic structure by using head waves. Head waves involve 
energy that enters a high-velocity medium (refractor) near the critical angle and travels in the high-velocity 
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medium nearly parallel to the refractor surface. The objective is to determine the arrival times of the head 
waves to map the depth to the refractors in which they travel.  
 
resistivity: The property of a material that resists the flow of electrical current, also called specific 
resistance.  The ratio of electric-field intensity to current density.  The reciprocal of resistivity is 
conductivity.  Resistivity is a tensor in nonisotropic material, the inverse of the conductivity tensor.  
 
resistivity method: Observation of electric fields caused by current introduced into the ground as a 
means for studying earth resistivity.  The term normally includes only those methods in which a very low 
frequency or direct current is used to measure the apparent resistivity.  Includes electric profiling and 
electric sounding. Various arrays are used.   
 
P-wave: An elastic body wave in which particle motion is in the direction of propagation. The type of 
seismic wave assumed in conventional seismic exploration. Also called primary wave (undae primae), 
compressional wave, longitudinal wave, push-pull wave, pressure wave, dilatational wave, rarefaction 
wave, and irrotational wave. In an isotropic homogeneous solid, the P-wave velocity Vp can be expressed 

in terms of the elastic constants and the density (ρ): 

 
RMS Error: The square root of the average of the squares of the differences between a series of n 
measurements m and their mean.  Also called the standard deviation. 
 
shot: 1. The detonation of an explosive. 2. Any impulsive source of seismic energy. 3. Any source of 
seismic energy. 4. A measurement through an alidade or transit sighting on a stadia rod. 
 
siemens (S): The SI unit of electrical conductivity; an ampere/volt, the reciprocal of ohm. Also called 
mho. Siemens is both the singular and plural form. Named for Werner (1816–1892) and Wilhelm (1823–
1883) Siemens, German inventors who pioneered electricity applications. 
 
spread: 1. Arrangement of geophone groups in relation to the source point. Various arrangements are 
used. Spreads are interlocking if the geophone group location and the source for one profile are located 
at the source and geophone group location (respectively). Spreads are reversed if the same array of 
geophones is shot into from sources in opposite directions inline.  
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1.0 INTRODUCTION 

1.1 Purpose  

Golder Associates NC, Inc. (Golder) is pleased to present this report to the Randolph County Public 

Works Department (Randolph County or the County) documenting the results of a geophysical 

investigation at the proposed municipal solid waste (MSW) landfill in Randolph County, North Carolina 

(Figure 1).  It is our understanding that the initial development phase of approximately 20 to 30 acres is 

proposed and that borings completed during the preliminary site investigations indicate the depth to 

bedrock is highly variable.  Of particular interest is the depth of bedrock and rippability of the soil and 

weathered bedrock beneath topographic highs.  Golder utilized geophysical methods to rapidly and non-

intrusively determine these characteristics beneath ridgelines.  This information will also assist with 

locating future soil borings and estimating overburden volumes.  The results of the geophysical survey 

are calibrated to lithologic data obtained from existing borings completed by during preliminary 

hydrogeologic investigation of the site (Golder, April 2011).  The geophysical results will be re-examined 

and calibrated further following completion of the proposed next phase of geologic borings at the site and 

an amendment to this initial report will be provided to the County.  

1.2 Scope of Work Completed 

The geophysical survey was completed by acquiring two-dimensional electrical resistivity imaging (ERI) 

and seismic refraction profile data along six survey lines that crisscrossed the ridgelines in the central 

portion of the property (Figure 2).  The geophysical survey lines utilized existing access roads and paths 

along ridgelines within the area of investigation to minimize clearing efforts and impacts.  In total, the six 

geophysical lines ranged from 930 feet to 2,230 feet in length for a total of 8,100 linear feet of survey 

completed.  ERI data was collected along the entire length of all six lines since electrical resistivity 

methods are less labor intensive to both collect in the field and to process in the office and typically 

provide more detailed resolution of subsurface conditions than seismic methods.  A total of 15,395 

individual measurements were completed as part of the electrical resistivity survey.  Thirteen seismic 

refraction spreads were shot with seven shots per spread for over 2,100 seismic refraction traces. 

Seismic refraction methods, on the other hand, are typically more accurate in delineating the top of 

bedrock and the seismic velocity data generated from these surveys can be used to evaluate the ripability 

of stiff soil and weathered bedrock.  For this reason, seismic refraction surveys were completed over 

portions of each of the six survey lines typically at the beginning, middle and end of each line.  The 

seismic data is used to help calibrate ERI data to allow more accurate interpretation of subsurface 

conditions (i.e., top of weathered and competent bedrock and the likely rippability of weathered bedrock) 

beneath the entire survey area.  A more detailed description of the principles of electrical resistivity and 
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seismic refraction geophysical methods, data collection effort, and data processing and analysis 

procedures is provided in Section 3. 

1.3 Limitations of Geophysical Methods 

Geophysical methods provide information about the physical properties of the earth’s subsurface.  

Accurate interpretation of geophysical data relies on the site specific correlation of information with data 

obtained from drilling or other direct observation methods.  The geophysical methods employed on this 

project may not detect all subsurface features, geologic contacts, or hydrogeologic/geotechnical features.  

It is possible that interpreted features may upon intrusive sampling prove to have been misinterpreted and 

the depth of investigation may not accurately resolve desired features at depth.  In addition, due to 

inverse modeling procedures, the geophysical results of the inversion process do not necessarily 

represent a unique solution, resulting in a degree of inherent uncertainty in the inverted sections. 
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2.0 GEOLOGIC SETTING 

2.1 Site Description 

The proposed MSW landfill is located at 1252 County Land Road, to the east of the existing closed MSW 

landfill.  Randolph County owns over 600 acres in the area surrounding the proposed landfill.  The current 

preliminary landfill design may utilize approximately 325 acres.  The first phase of the landfill may be 

approximately 30 acres.  The site is a southeast trending upland area, bounded to the north by the Deep 

River, which flows east-southeast in this area.  Steep slopes on either side of the upland area have natural 

drainage features that discharge to intermittent streams.  The site’s maximum elevation is located in the 

north-central portion of the potential waste footprint and is approximately 835 feet above mean sea level 

(AMSL).  The minimum elevation of approximately 530 feet AMSL occurs along the Deep River.  Much of the 

site is undeveloped, logged forest.  A power line easement that trends north-northeast through the proposed 

site divides it roughly in half.  The surrounding areas consist of agricultural land, residential homes, and 

commercial enterprises. 

2.2 Site Geology 

The proposed Randolph County municipal solid waste landfill is located within the Carolina Slate Belt.  

The Carolina Slate Belt is comprised of several geologic units with areas of similar rock types and 

geologic history.  More specifically, the site is underlain by the Uwharrie Formation, which includes slightly 

metamorphosed volcanic and sedimentary rocks.  The rocks of the Uwharrie Formation are Late 

Proterozoic age and were likely metamorphosed and deformed during the early to middle Paleozoic age 

(Butler and Secor, 1991).   

Several rock types (all members of the Uhwarrie Formation) were identified at the site.  Quartzite was 

identified near PZ-2 and PZ-5, the highest elevation of the proposed site, and may be associated with 

meta-volcanic-epiclastic rock.  The quartzite is only found on the large hill on the northern side of the 

proposed Randolph County MSW landfill footprint and appears to be a remnant bedrock high.  The 

majority of the rock identified at the proposed Randolph County MSW landfill was light gray to greenish 

gray meta-argilite and meta-mudstone.  Minor rock types identified during the November and December 

2010 drilling include phyllite and meta-conglomerates. 

2.3 Results of Borehole Drilling Program 

A total of 10 boreholes were completed during the preliminary hydrogeologic investigation of the site.  

Based on the results of this preliminary drilling program, the observed depth to competent bedrock 

ranged from 8 feet to 29 feet below the ground surface (ft bgs) with an average depth to bedrock of 18 ft 

bgs.  The soil overburden primarily consisted of clayey to sandy silt, which was either gray to greenish 

gray or tan to orange depending mostly on the parent material (i.e., meta-argillite or quartzite).  
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Weathered bedrock zones varied from 0 to over 9 feet thick and varied in composition from highly 

weathered, moist, moderate plasticity clay to coarse, pebble-size rock cuttings.  Weathered and highly 

fractured zones were also found below the identified top of competent bedrock surface.  These highly 

weathered bedrock zones were found as deep as 40 to 45 ft bgs and were as much as 10 feet thick. 

2.4 Site Hydrogeology 

A total of ten piezometers were installed on the proposed Randolph County MSW landfill property during 

the initial phase of investigations.  The stabilized measured groundwater level in these piezometers 

ranged from 31 to 70 ft bgs.  The average depth to water was approximately 45 ft bgs.  In most instances, 

the depth to saturated groundwater was below the soil-bedrock interface.   
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3.0 GEOPHYSICAL METHODS AND PROCEDURES 

3.1 Electrical Resistivity Imaging (ERI) 

3.1.1 Principles of Electrical Resistivity Imaging 

Electrical resistivity geophysical surveys determine variations in the electrical properties of subsurface 

materials by measuring electrical potentials at the surface.  Electrical resistivity is a fundamental property 

of a material that describes how easily the material can transmit electrical current.  High values of 

resistivity imply that the material is resistant to the flow of electricity; low values of resistivity imply that the 

material transmits electrical current very easily.  Resistivity measurements are made by injecting current 

into the ground through two current electrodes and measuring the resulting voltage difference at two 

potential electrodes.  Resistivity () is then calculated by: 

I

V
k

 (Equation 1: Ohm’s Law) 

where V is the voltage potential measured between two points, I is the injected current in amperes and k 

is the geometric factor which depends on the cross-sectional area and length of the current flow path.  

Resistivity is typically expressed in ohm-meters (ohm-m).  

The primary properties that affect the resistivity of subsurface materials are porosity, water content, clay 

mineral and metal content, pore interconnectivity, and pore water salinity.  Since most soil and rock-

forming minerals are essentially nonconductive, most current flow takes place through the material's pore 

water.  Therefore, resistivity decreases with increasing porosity and water saturation and increases with 

lower porosity and pore water interconnections.  Clay minerals and certain metallic minerals tend to be 

conductive because of the availability of free ions.  Similarly, dissolved ions in groundwater make the 

water more conductive to electric current.  Thus, electrical resistivity decreases with increasing clay 

content and ionic strength of the pore fluids.  Resistivity values of common rocks and soil materials are 

provided in Table 1. 
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TABLE 1: RESISTIVITY VALUES OF COMMON ROCK AND SOIL MATERIALS 

MATERIAL 
RESISTIVITY  

(OHM-M) 

Bedrock  

Granite/Granodiorite 5000 -  10
6
 

Basalt 1000 -  10
6
 

Sandstone 100 – 4000 

Shale 20 – 2000 

Porous Limestone 100 – 1000 

Dense Limestone 1000 -  10
6
 

Soil and Water  

Clay 1  -  20 

Sand (wet to moist) 20 – 200 

Dry Loose Sand 500 -  10
5
 

Groundwater (fresh) 10 – 100 

Sea Water 0.2 

 
 
Numerous configurations of electrode placement are commonly employed (i.e., Wenner, Schlumberger, 

dipole-dipole, gradient, etc.), each with unique data characteristics due to their geometric configuration.  

For the Wenner and Schlumberger configuration, a current is applied to the two exterior current 

electrodes (A and B) positioned a predetermined distance apart.  The Wenner array has a fixed 

arrangement where the four electrodes are each separated by the same distance (a).  The Schlumberger 

array has a varied arrangement where the outer current electrodes are separated from the inner potential 

electrodes by a factor of n, where n is greater than 2.  The voltage across two potential electrodes (M and 

N) is measured simultaneously with the applied current.   

For the dipole-dipole array, current is applied to two adjacent current electrodes (A and B) positioned a 

predetermined distance apart (distance a).  The voltage across two potential electrodes (M and N) is 

measured simultaneously with the applied current.  The current electrodes are always spaced distance a 

apart and the distance between the current and potential electrodes is always a multiple of a (n a).  To 

obtain resistivity values, the voltage and current measurements are input into the following formula for 

dipole-dipole surveys (Loke, 1997): 

I

V
annna


 )2()1(

 

Equation 2: Apparent resistivity in a dipole-dipole array

 

An example of dipole-dipole electrode configuration is shown in Schematic 1. 



 

November 2011 7 Project No. 1039684602 

 

 

randolph county geophysical report.docx  

Schematic 1: Dipole-Dipole array 

The different types of arrays have different strengths and weaknesses.  Wenner and Schlumberger arrays 

produce higher quality data in electrically noisy areas (i.e. utilities and buried metal conduits) due to their 

high signal strength.  These arrays are good choices for vertical resolution of horizontal strata.  They are 

weak, however, at discriminating small and sensitive targets.  Dipole-dipole arrays are a good choice for 

horizontal resolution of vertical targets, increased data coverage per time spent surveying, and the 

discrimination of small and sensitive targets, but are poor in areas that have significant electrical noise.  

Gradient arrays are designed to gather larger amounts of data along the edges and corners of the cross-

section, but can have poor near-surface data coverage. 

3.1.2 ERI Field Procedures and Data Acquisition 

The electrical resistivity survey was conducted using a SuperSting R8/IP 8-channel automatic resistivity 

imaging system manufactured by Advanced Geosciences, Inc. of Austin, Texas.  Using this system, up to 

112 electrodes are connected to 18-inch stainless steel stakes that are pounded into the ground at a 

spacing that typically ranges from 5 meters (16.4 feet) to 10 meters (32.8 feet).  The electrodes are 

attached to a multi-core cable, which is connected to an electronic switching unit.  The switching unit 

automatically selects the appropriate electrodes for each measurement.  The number of electrodes used 

and the spacing between electrodes vary based on desired resolution, depth of penetration and the 

length of survey line possible on each site.  Measurements are initiated at one end of the line and are 

incrementally moved through the electrodes until readings have been taken at every position along the 

line.  Typically, between 1,000 and 3,100 separate measurements are collected during a 56-electrode 

and a 112-electrode dipole-dipole survey.  

The area around each stake was watered with saltwater to improve the coupling between the stakes and 

the ground and to reduce the measured contact resistance.  A portable Honda generator was used to 

power the SuperSting.  While the survey was running, the crew completed field notes, and began laying 

out the next line.  Upon completion of the survey, the data file was transferred to a field laptop and 

inverted to check data quality.  A decision was then made to collect a repeat line or move to the next 

location. 

A 
 

M 
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Each electrode takeout was surveyed using a Trimble global positioning system (GPS) unit that had a 

site-specific accuracy of +/- 1 meter.  Electrode positions are labeled by ERI line number and electrode 

number.  For example, L1-28 represents ERI Line 1 electrode station 28.  Each line begins with electrode 

1 at 0 meters, so electrode 28 is located 270 meters from the beginning of the line assuming 10-meter 

spacing.  Photographic documentation of the field investigation is presented in Appendix A.   

3.1.3 ERI Data Processing and Analysis Procedures  

Once the resistivity data was collected, it was downloaded to a laptop computer, processed and 

interpreted.  The resistivity value measured in the field is not the true resistivity of the subsurface, but an 

“apparent resistivity” value because it is a combination of all the subsurface material and contained fluids 

along the entire path of the electrical current.  To determine the true subsurface resistivity, apparent 

resistivity values have to be processed using inversion and forward modeling techniques.  This was 

completed using AGI’s EarthImager2D™ inversion software to process the data.  The software program 

uses a smooth model inversion technique to generate a model of actual two-dimensional resistivity values 

along the profile.  Details of the inversion process may be found in Advanced Geosciences, Inc. 

Instruction Manual (2005).  These programs produce an image of modeled resistivity values along the 

profile, which can then be contoured to evaluate spatial trends in subsurface resistivity values.   

The primary objective of inversion is to reduce data “misfit” between field measurements and calculated 

data of a reconstructed model; in other words, to find a resistivity model whose response (predicted data) 

best fits the measured data.  Data quality or “fit” is quantified by the root mean squared (RMS) error 

between the measured and predicted resistivity data in percent (%).  L2-norm is another measure of data 

misfit.  It is defined as the sum of the squared weighted data errors.  When the normalized L2-norm is 1.0 

or smaller, the inversion is considered converged (AGI, 2008).  Golder reviewed the results of each 

inversion trial; specifically the RMS error, the L2 value, and the “Data Misfit Crossplot” for each inversion 

trial.  If a decision was made to run another inversion trial, Golder would remove the desired percentage 

of noisy data prior to starting the next trial.  Data processing plots and quality assurance plots from the 

electrical resistivity data inversion and modeling procedures are provided in Appendix A. 

3.2 Seismic Refraction 

3.2.1 Principles of Seismic Refraction 

The seismic refraction method utilizes the refraction of seismic (i.e., P and S) waves to characterize 

subsurface geologic conditions and geologic structures.  Seismic energy is provided by a source 

(hammer, blank shotgun shells, and chemical explosives) located on the surface.  Energy radiates out 

from the shot point, either travelling directly through the upper layer (direct arrivals), or travelling down to 

and then laterally along higher velocity layers (refracted arrivals) before returning to the surface.  The 
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refracted seismic signals are received by a series of geophones that are connected to a seismic cable 

laid on the ground in a linear configuration.  In order for seismic refraction to be successful, the thickness, 

density and velocity must increase with depth.   

This method enables the propagation velocity of the seismic waves (i.e., typical compressional or P-wave 

velocity) and the approximate depth to this boundary or layer to be determined.  By conducting 

continuous seismic refraction profiling, a 2-dimensional seismic velocity cross section is produced to 

illustrate two-dimensional variations of the seismic velocity of soil and rock beneath the survey line.  

Seismic velocity is the speed at which a wave travels though the subsurface.  It is governed by the 

subsurface material’s density, shear modulus, and bulk modulus (only P-waves).  Seismic velocity 

information then can be used to interpret different geologic layers and calculate their physical properties.  

For instance, near surface soils (overburden) generally have a seismic velocity of 600 to 2,500 feet per 

second (ft/s) when dry and up to 6,000 ft/s when saturated.  In uniform geologic conditions, this difference 

allows determination of the depth to groundwater to be determined.  The velocity of competent bedrock is 

typically more than 6,000 ft/s and can range up to 20,000 ft/s depending on rock type and fracture 

density.  The large velocity contrast between bedrock and overlying unconsolidated soil and weathered 

bedrock, make seismic methods useful in the determination of the depth to weathered and competent 

bedrock.  Table 2 summarizes typical wave propagation velocities for various types of earth material. 

TABLE 2: SEISMIC P-WAVE VELOCITIES OF COMMON ROCK AND SOIL 
MATERIALS 

Material 
Velocity  

(ft/s) 

Dry, loose silt, sand, gravel, rock, talus, and moist 
fine-grained topsoil  

600-2,500 

Water (saturated materials should have velocities 
equal to or exceeding that of water) 

4,700 

Weathered, fractured, or partly decomposed rock 2,500-7,500 

Shale  2,000-10,000 

Sandstone 8,000-18,000 

Limestone 11,000-19,000 

Igneous rock 12,000-20,000 

Metamorphic Rock 10,000-16,000 
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3.2.2 Seismic Refraction Field Procedures and Data Acquisition 

Golder used a Geode 24-channel seismograph manufactured by Geometrics to record a 24-channel 

spread.  Each spread consisted of 24 4.5 Hz geophones that were planted at 10 ft geophone intervals, 

and connected to the Geode by a geophone cable.  A 12-lb. sledge hammer was used as the energy 

source.  Seven shots were recorded per spread; 60 ft off each end, 10 ft off each end, between 

geophones 6 and 7, between geophones 12 and 13, and between geophones 18 and 19.  Typically, the 

shots start from the far offset relative to geophone 1 and move through the spread to the far offset from 

geophone 24.   

The recording parameters used were: 0.125 ms sample interval, 1 s record length, and no filters. 

3.2.3 Seismic Data Processing and Analysis Procedures  

The raw seismic traces are processed with commercially available software (Optim’s SeisOptPicker first 

break picker software).  The first arrival seismic energy is picked from the data, the spread geometry is 

entered, and a file is created for input to commercially available seismic modeling software. 

Golder used Optim’s SeisOptPro interpretation software to create a velocity-depth model based on these 

arrival times and geometry.  SeisOpt® @2D™ Version 3.0, by Optim™ software, is an automatic 

refraction interpretation package that performs velocity optimization calculations (Pullammanappallil and 

Louie, 1994).  SeisOpt® @2D™ uses the first-arrival travel times and the survey geometry to derive 

subsurface velocity information.  It uses a nonlinear optimization technique called generalized simulated 

annealing and it involves forward modeling.  Test velocity models are created through which travel times 

are calculated.  These calculated travel times are compared with the observed data.  Testing every 

possible velocity model would take far too long, so SeisOpt® @2D™ uses Optim’s proprietary algorithm 

to search through only a small percentage of the many possible models, yet still find the best model.  It is 

called an optimization because the discrepancy, or error, between the calculated and observed travel 

times is optimized.  In this case the optimal solution is the velocity model with the minimum travel time 

error. 

The velocity models are presented in two-dimensional profiles. 
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4.0 GEOPHYSICAL SURVEY RESULTS 

4.1 Geophysical Survey Locations 

A total of 6 ERI lines were completed across portions of the property between July 25 and July 29, 2011 

(Figure 2) using a 4-person crew.  The ERI lines ranged in length from 930 feet to over 2,430 feet for a 

total combined length of 8,100 feet.  The ERI lines typically followed the ridge lines and were designed to 

help evaluate the depth to rippable bedrock across portions of the site where the bedrock elevation was 

expected to be highest.  Electrode positions were flagged and are labeled sequentially from west to east 

or south to north.  Following completion of the electrical resistivity survey, Golder re-mobilized to the site 

with seismic survey equipment and completed 13 24-geophone spreads between August 1 and August 3, 

2011.  The seismic refraction surveys were generally completed at the beginning and end of each ERI 

lines.  A third spread was completed in the middle of the longest ERI line (Line 1). 

4.2 Comparison of Geophysical Results and Lithologic Data 

Golder has compared the modeled and contoured electrical resistivity imaging data and the seismic  

P-wave velocities to the lithology and hydrogeologic data from boreholes PZ-2 and PZ-5 both on Line 6 to 

help in the interpretation of the geophysical data (Figure 3).  This comparison to actual subsurface 

conditions allows us to calibrate the geophysical results so that subsurface conditions between boreholes 

can be inferred across the site with greater confidence.  A conceptual model of the ERI and seismic 

results is then developed to allow interpretation of probable subsurface conditions across the entire study 

area.  This iterative process can be repeated to improve our interpretation of the subsurface conditions at 

the site as additional boreholes are completed in the vicinity of the geophysical lines.  

Borehole PZ-5 is situated near electrode station 37 on Line 6.  The stratigraphy at PZ-5 consists of dry 

silty sand (0-8’), weathered bedrock (8-10’), competent bedrock (10-13’), back into weathered bedrock 

and soil (13-20’), then competent bedrock from 20 ft bgs to the bottom of the borehole at a depth of 65 ft 

bgs.  The measured depth to groundwater in PZ-5 is approximately 40 ft bgs.  Resistivity values for the 

dry surficial silt/sand layer are moderately high, ranging from 90-500 ohm-m, likely reflecting a low 

moisture and clay content.  Resistivity values for the weathered bedrock are lower, ranging from 50-100 

ohm-m, likely reflecting a slightly higher clay and soil moisture content of the weathered bedrock.  The 

resistivity of the underlying competent bedrock gradually increases from 100 to 1,000 ohm-m over an 

interval of approximately 20 feet then increases rapidly to over 4,500 ohm-m reflecting the dry, resistive 

nature of the poorly fractured and low saturated porosity bedrock.  Seismic velocities at PZ-5 for the 

surficial dry sand are around 3,500 ft/s, slightly higher than the maximum 2,500 ft/s which is typically 

considered the upper limit of unconsolidated soil material.  The top of competent bedrock coincides with a 

seismic velocity of 4,500 ft/s and the top of rippable bedrock (7,250 ft/s) occurs at an approximate depth 

of 24 ft bgs just below the weathered bedrock zone.   
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Borehole PZ-2 is situated near electrode station 150 on Line 6.  The stratigraphy at PZ-2 consists of silty 

sand (0-7’), moist sandy silt (7-14’), highly weathered bedrock (14-16’), and competent quartzite bedrock 

to the bottom of the borehole at a depth of 53 ft bgs.  The measured depth to groundwater in PZ-2 is 

approximately 45 ft bgs.  Modeled resistivity values at PZ-2 are relatively high throughout the entire depth 

of the profile reflecting the dry, well drained, deep water table conditions and the general absence of clay 

weathered from quartzite bedrock.  Resistivity values range from 100 to 200 ohm-m in the upper 15 feet 

and increase rapidly to over 4,000 ohm-m as the soil profile transitions into competent, resistive bedrock. 

The resistivity of the underlying competent bedrock gradually increases from 100 to 1,000 ohm-m over an 

interval of approximately 20 feet then increases rapidly to over 4,500 ohm-m reflecting the dry, resistive 

nature of the poorly fractured and low saturated porosity bedrock.  Seismic velocities at PZ-2 increase 

from 3,000 to 4,500 ft/sec corresponding with the soil and weathered bedrock.  The top of competent 

bedrock coincides well with a seismic velocity of approximately 4,500 ft/s.  There is a shallow high velocity 

zone at electrode 149 which is indicative of possible float (i.e., more competent bedrock surrounded by 

saprolite).  The top of rippable bedrock (7,250 ft/s) occurs at an approximate depth of 18 ft bgs.     

4.3 Electrical Resistivity Imaging Results  

The interpretative results of the electrical resistivity imaging profiles (i.e., 2-D vertical cross sections of 

electrical resistivity values) are illustrated in Figures 4 through 10.  The profiles are annotated with 

elevation in feet above mean sea level, electrode station number, distance in feet from the beginning of 

the line, seismic data depicting the estimated top of bedrock and top of rippable rock based on seismic 

velocity data, and borehole data depicting overburden thickness and known depth to weathered and 

competent bedrock from the geologic logs.  All figures have the same electrical resistivity scale for ease 

of comparison.  Lithologic data from site borings and rock cores are divided into overburden (OB), 

soft/weathered rock (SR), and hard/competent rock (HR).  The borings are primarily used to show the 

overburden thickness and the top of bedrock surface on the profiles.  This comparison of the ERI results 

to both the seismic refraction results and actual subsurface lithologic and hydrogeologic data allows us to 

infer subsurface conditions between boreholes across the site with greater confidence.  Based on this, a 

conceptual model of the ERI results has been developed and is presented in Table 3 based on electrical 

resistivity values, our knowledge of the geologic conditions in the region, and calibration to site-specific 

lithologic data.   
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TABLE 3 

CONCEPTUAL INTERPRETATION OF SUBSURFACE GEOLOGY BASED ON 
GEOPHYSICAL PROPERTIES 

Electrical 
Resistivity  
(ohm-m) 

Seismic 
Velocity 
(ft/sec) 

Geologic/Geotechnical Interpretation 

100 – 500 < 2,500 

Soil/Saprolite – This layer is a thin discontinuous surficial layer with a 
moderately high resistivity. It represents thin silty or sandy soil with a low 
clay content and dry soil conditions due to relatively deep water table 
conditions.  This layer may include some highly weathered bedrock or 
saprolite typically where sandy.  This layer is generally 0 to 15 feet deep 
and have resistivity values on the order of 100-500 ohm-m and seismic 
velocities of less than 2,500 ft/sec. 

10 – 100 2,500 – 4,500 

Weathered Bedrock – This layer is typically continuous, undulating layer 
with low resistivity values (<100 ohm-m) and moderate seismic velocities 
(2,500-4,500 ft/s).  The lower resistivity values are presumed to be due to 
increased clay and soil moisture content found within the weathered 
bedrock.  This layer is generally 0 to 20 feet thick but may be as thick as 
60 feet in places.  It is assumed that this layer is thicker where the parent 
material is less resistant meta-volcanic or meta-argillite bedrock or where 
bedrock is highly fractured with water or clay infilling.  Higher resistivity 
and velocities are expected where parent material consists of quartzite. 

>100 – 
4,000 

>4,500 – 
21,250 

Bedrock - The top of competent bedrock surface is identified by a rapid 
increase in electrical resistivity from 100 ohm-m to more than 4,000 ohm-
m in places.  The high resistivity reflects the low fracture porosity, low clay 
content and low saturation of the bedrock.  Seismic velocities increase 
from 4,500 to over 21,000 ft/s. 

 < 7,250 
Rippable Material – Bedrock material with seismic velocities less than 
7,250 ft/s are considered rippable according to Caterpillar’s seismic wave 
velocity charts for a single or multiple shank No. 9 Ripper.   

 7,250 – 9,000 
Marginally Rippable Material – Bedrock material with seismic velocities 
between 7,250 ft/s and 9,000 ft/s are considered marginally rippable. 

 > 9,000 
Rippable Bedrock – Bedrock material with seismic velocities greater 
than 9,000 ft/s are non-rippable. 
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4.4 Seismic Refraction Results  

The seismic refraction profiles are shown in Figures 11 through 23 and illustrate calculated compressional 

wave velocity, also known as P-wave velocity (Vp), on two-dimensional profiles.  Based on the known site 

geology and drilling results (specifically PZ-2 and PZ5), material with seismic wave velocity less than 

2,500 ft/s likely represent loose unconsolidated soil and 4,500 ft/s represents the approximate top of 

bedrock.  The gradation of velocities from 2,500 ft/s to 7,250 ft/s likely represents a gradual transition 

from soil to saprolite to weathered and rippable fractured bedrock.  According to Caterpillar’s seismic 

wave velocity charts for a single or multiple shank No. 9 Ripper, material with seismic velocities less than 

7,250 ft/s are rippable, while material between 7,250 ft/s and 9,000 ft/s are considered marginally 

rippable, and material with velocities greater than 9,000 ft/s are non-rippable.   

4.5 Depth to Bedrock Estimates 

The top of bedrock is approximated by the seismic velocity contour of 4,500 ft/s.  This corresponds very 

closely with available lithologic data from site boreholes and corresponds relatively well with a rapid 

increase in electrical resistivity values from several hundred to several thousand ohm-meters.  In some 

instances, the 4,500 ft/s contour corresponds with lower resistivity values, which may reflect increased 

bedrock fractures and soil infilling near the bedrock-soil interface.  Based on an analysis of the seismic 

data, the depth to the top of rock beneath the 13 seismic spreads varies from 0 to 60 ft bgs and averages 

approximately 15 ft bgs with a standard deviation of 11 feet.  A summary of estimated depth to bedrock 

thicknesses based on the depth to the 4,500 ft/s seismic contour is provided in Appendix B.    Figure 24 is 

a contour map of the depth to the top of bedrock where red represents areas with the shallowest bedrock 

and blue represents areas with the deepest bedrock and thickest soil and weathered rock overburden.  

As shown, the top of bedrock appears to be shallowest most of Line 6, the central and eastern portion of 

Line 1, the western part of Line 2 and 3 and the eastern part of Line 5.  The top of bedrock is deepest 

along the eastern portion of Line 3 and the northwestern portion of Line 4. 

The depth to rippable bedrock is approximated by the 7,250 ft/s seismic velocity contour and ranges from 

0 to 83 ft bgs and averages 30 ft bgs.  This surface corresponds with the top of bedrock in some places 

but is generally at least 5 feet to over 40 feet below the estimated top of bedrock in most areas surveyed.  

Figure 25 is a contour map of the depth to the top of marginally rippable bedrock by a D-9 Caterpillar.  

Appendix B summarizes the depth to the 7,250 ft/s seismic velocity contour line beneath each geophone. 
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5.0 CONCLUSIONS  

Golder has completed an ERI and a seismic refraction geophysical survey at a proposed landfill site in 

Randolph County, North Carolina.  The geophysical survey was completed to provide a non-intrusive 

assessment of the subsurface conditions at the site and more specifically to assess the depth to non-

rippable bedrock.  The geophysical surveys were completed mostly along ridgelines with the study area 

to evaluate the probable depth that weathered bedrock can be excavated with mechanized equipment 

without drilling and blasting.   

A total of 6 ERI lines were completed across portions of the property.  The ERI lines ranged in length from 

930 feet to over 2,430 feet for a total combined length of 8,100 feet.  The ERI lines typically followed the 

ridge lines and were designed to help evaluate the depth to rippable bedrock across portions of the site 

where the bedrock elevation was expected to be highest.  Following completion of the electrical resistivity 

survey, Golder completed 13 24-geophone spreads at the beginning and end of each ERI lines.  A third 

spread was completed in the middle of the longest ERI line. 

A conceptual model of subsurface geologic and geotechnical conditions was developed based on 

electrical resistivity and seismic velocities, area geologic maps, and site-specific borehole data.  Based on 

these results, the depth to competent bedrock (i.e., thickness of overburden and highly weathered 

bedrock or saprolite) appears to vary from 0 (i.e., rock at the ground surface) to as deep as 60 ft bgs.  

The average depth to bedrock is 15 feet and the standard deviation is approximately 10 feet.  It is 

suspected that the areas of the site underlain by quartzite, which is more resistant to weathering, will tend 

to have the shallowest depth to bedrock, while areas underlain by less-resistant meta-volcanic and 

argillite rock types will have deeper bedrock.  The deepest suspected bedrock is situated in the central 

and eastern areas of the site along Lines 3 and 4.  
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Line 1 Modeled Seismic Refraction Results - Spread 1 (Electrodes 14-37) 
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Line 1 Modeled Seismic Refraction Results - Spread 2 (Electrodes 111-134) 
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Line 1 Modeled Seismic Refraction Results - Spread 3 (Electrodes 188-211)  
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Line 2 Modeled Seismic Refraction Results - Spread 1 (Electrodes 14-37) 
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Line 2 Modeled Seismic Refraction Results - Spread 2 (Electrodes 76-99) 
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through the final model = 9.405503e-007 s^2 



Line 3 Modeled Seismic Refraction Results - Spread 1 (Electrodes 14-37) 
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Line 3 Modeled Seismic Refraction Results - Spread 2 (Electrodes 76-99) 
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through the final model = 2.457221e-006 s^2 



Line 4 Modeled Seismic Refraction Results - Spread 1 (Electrodes 14-37) 
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Least-square error between picks and calculated times 

through the final model = 1.810862e-006 s^2 



Line 4 Modeled Seismic Refraction Results - Spread 2 (Electrodes 58-81) 
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Least-square error between picks and calculated times 

through the final model = 3.072574e-006 s^2 



Line 5 Modeled Seismic Refraction Results - Spread 1 (Electrodes 14-37) 
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Least-square error between picks and calculated times 

through the final model = 1.961931e-006 s^2 



Line 5 Modeled Seismic Refraction Results - Spread 2 (Electrodes 70-93) 
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Least-square error between picks and calculated times 

through the final model = 9.794375e-007 s^2 



Line 6 Modeled Seismic Refraction Results - Spread 1 (Electrodes 26-49) 
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Least-square error between picks and calculated times 

through the final model = 9.272921e-007 s^2 



Line 6 Modeled Seismic Refraction Results - Spread 2 (Electrodes 132-155) 
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SeisOpt Pro Processing 

Least-square error between picks and calculated times 

through the final model = 2.887123e-006 s^2 
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Project Title: Randolph County, NC Electrical Resistivity & Seismic Surveys 

PHOTO 1 

SuperSting ERI equipment 

 

PHOTO 2 

ERI line along power 
easement 
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Project Title: Randolph County, NC Electrical Resistivity & Seismic Surveys 

PHOTO 3 

ERI Line 4 looking East 

 

PHOTO 4 

Single seismic geophone 
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PHOTO 5 

Sledge hammer and metal 
plate seismic source 

 

PHOTO 6 

Seismic cable and 
geophone spread 
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PHOTO 7 

Seismic energy source 

 

PHOTO 8 

PC controlled refraction 
data collection using a 
Geode 24-channel 
seismograph 
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Table B-1 contains the results for the seismic refraction inversion.  

Table B-1: Summary of seismic refraction inversion 

Line Ph 
Dist 
(ft) East (ft) North (ft) 

Elev. 
Ground 
Surface 

(ft) 

Elev. 
Rip 
Surf 
(ft) 

Depth 
Rip 
Surf 
(ft) 

Elev. 
TOR 

Surface 
(ft) 

Depth 
TOR 
(ft) 

L1-14 1 130 1775351.232 727046.421 661.541 639.980 21.561 645.582 15.959 

L1-14 2 140 1775363.156 727053.61 661.911 644.307 17.604 654.381 7.530 

L1-14 3 150 1775372.113 727060.822 662.281 647.514 14.767 662.281 0.000 

L1-14 4 160 1775378.103 727068.056 662.652 647.616 15.036 662.652 0.000 

L1-14 5 170 1775384.066 727071.651 663.022 646.954 16.068 657.143 5.879 

L1-14 6 180 1775393.023 727078.862 663.392 645.427 17.965 653.161 10.231 

L1-14 7 190 1775399.013 727086.097 663.762 644.663 19.099 653.482 10.280 

L1-14 8 200 1775407.97 727093.308 664.132 644.103 20.029 653.739 10.393 

L1-14 9 210 1775416.927 727100.52 665.233 643.849 21.384 653.417 11.816 

L1-14 10 220 1775422.917 727107.754 666.335 643.951 22.384 652.904 13.431 

L1-14 11 230 1775431.874 727114.966 667.436 644.154 23.282 653.161 14.275 

L1-14 12 240 1775437.892 727125.84 668.537 644.307 24.230 653.417 15.120 

L1-14 13 250 1775446.849 727133.052 669.638 644.205 25.433 653.096 16.542 

L1-14 14 260 1775452.839 727140.286 670.739 643.849 26.890 651.041 19.698 

L1-14 15 270 1775458.829 727147.521 671.84 645.223 26.617 650.591 21.249 

L1-14 16 280 1775464.847 727158.395 673.279 646.801 26.478 654.445 18.834 

L1-14 17 290 1775470.865 727169.269 674.718 648.939 25.779 657.657 17.061 

L1-14 18 300 1775479.822 727176.481 676.158 651.230 24.928 659.648 16.510 

L1-14 19 310 1775485.812 727183.715 677.597 654.233 23.364 661.703 15.894 

L1-14 20 320 1775488.807 727187.332 679.036 654.029 25.007 662.281 16.755 

L1-14 21 330 1775494.797 727194.566 680.476 650.364 30.112 662.474 18.002 

L1-14 22 340 1775500.787 727201.801 681.915 648.837 33.078 662.859 19.056 

L1-14 23 350 1775506.777 727209.035 683.288 650.466 32.822 663.758 19.530 

L1-14 24 360 1775509.799 727216.292 684.661 654.538 30.123 665.621 19.040 

L1-111 1 1100 1775982.83 727765.971 746.358   730.000 16.358 

L1-111 2 1110 1775985.852 727773.228 746.906   746.906 0.000 

L1-111 3 1120 1775991.842 727780.463 747.141   747.141 0.000 

L1-111 4 1130 1775994.892 727791.36 747.375 747.375 0.000 747.375 0.000 

L1-111 5 1140 1775997.915 727798.617 747.61 747.610 0.000 747.61 0.000 

L1-111 6 1150 1776003.904 727805.851 747.844 747.844 0.000 747.844 0.000 

L1-111 7 1160 1776006.955 727816.748 748.079 748.079 0.000 748.079 0.000 

L1-111 8 1170 1776009.977 727824.005 748.313 748.313 0.000 748.313 0.000 

L1-111 9 1180 1776013.027 727834.902 748.547 748.547 0.000 748.547 0.000 

L1-111 10 1190 1776019.017 727842.136 748.486 744.319 4.167 748.486 0.000 

L1-111 11 1200 1776022.067 727853.033 748.426 741.316 7.110 748.426 0.000 

L1-111 12 1210 1776028.057 727860.267 748.365 741.906 6.459 744.846 3.519 

L1-111 13 1220 1776031.107 727871.164 748.304 744.909 3.395 748.304 0.000 

L1-111 14 1230 1776034.13 727878.421 748.243 748.243 0.000 748.243 0.000 

L1-111 15 1240 1776040.119 727885.656 748.182 748.182 0.000 748.182 0.000 

L1-111 16 1250 1776043.169 727896.553 748.121 740.726 7.395 748.121 0.000 

L1-111 17 1260 1776049.159 727903.787 748.533 736.919 11.614 748.533 0.000 
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Line Ph 
Dist 
(ft) East (ft) North (ft) 

Elev. 
Ground 
Surface 

(ft) 

Elev. 
Rip 
Surf 
(ft) 

Depth 
Rip 
Surf 
(ft) 

Elev. 
TOR 

Surface 
(ft) 

Depth 
TOR 
(ft) 

L1-111 18 1270 1776052.209 727914.684 748.945 735.686 13.259 742.424 6.521 

L1-111 19 1280 1776058.227 727925.558 749.357 735.364 13.993 742.033 7.324 

L1-111 20 1290 1776061.249 727932.815 749.77 739.868 9.902 742.932 6.838 

L1-111 21 1300 1776067.266 727943.689 750.182 732.844 17.338 741.604 8.578 

L1-111 22 1310 1776070.289 727950.946 750.595   740.900 9.695 

L1-111 23 1320 1776076.306 727961.821 751.007   734.885 16.122 

L1-111 24 1330 1776079.356 727972.718 751.008   713.205 37.803 

L1-188 1 1870 1776305.846 728491.517 724.035 674.760 49.275 712.346 11.689 

L1-188 2 1880 1776308.868 728498.774 723.581 674.180 49.401 711.322 12.259 

L1-188 3 1890 1776314.858 728506.009 723.576 673.700 49.876 711.436 12.140 

L1-188 4 1900 1776320.903 728520.523 723.571 671.662 51.909 711.891 11.680 

L1-188 5 1910 1776323.953 728531.42 723.566 672.246 51.320 712.081 11.485 

L1-188 6 1920 1776326.975 728538.677 723.562 673.635 49.927 712.005 11.557 

L1-188 7 1930 1776332.964 728545.911 723.557 674.275 49.282 711.891 11.666 

L1-188 8 1940 1776336.014 728556.808 723.552 674.136 49.416 711.891 11.661 

L1-188 9 1950 1776342.032 728567.683 723.548 674.191 49.357 711.891 11.657 

L1-188 10 1960 1776345.054 728574.94 724.179 675.553 48.626 710.867 13.312 

L1-188 11 1970 1776348.076 728582.197 724.812 679.083 45.729 708.403 16.409 

L1-188 12 1980 1776354.066 728589.431 725.444 679.861 45.583 709.199 16.245 

L1-188 13 1990 1776357.116 728600.328 726.077 681.001 45.076 710.678 15.399 

L1-188 14 2000 1776363.105 728607.563 726.709 681.501 45.208 707.265 19.444 

L1-188 15 2010 1776366.155 728618.46 727.342 680.612 46.730 704.118 23.224 

L1-188 16 2020 1776372.172 728629.334 727.975 677.888 50.087 703.891 24.084 

L1-188 17 2030 1776378.162 728636.568 728.879 674.803 54.076 705.218 23.661 

L1-188 18 2040 1776381.239 728651.105 729.783 673.385 56.398 708.441 21.342 

L1-188 19 2050 1776390.224 728661.957 730.688 675.470 55.218 715.835 14.853 

L1-188 20 2060 1776393.246 728669.214 731.593 705.655 25.938 720.082 11.511 

L1-188 21 2070 1776396.268 728676.471 732.498 708.684 23.814 720.650 11.848 

L1-188 22 2080 1776399.318 728687.368 733.403 708.934 24.469 720.726 12.677 

L1-188 23 2090 1776405.308 728694.602 734.307 705.849 28.458 720.347 13.960 

L1-188 24 2100 1776408.358 728705.499 734.543 697.789 36.754 719.702 14.841 

L2-14 1 130 1777196.5 728553.927 670.659 659.977 10.682 662.633 8.026 

L2-14 2 140 1777205.401 728553.859 668.874 659.802 9.072 662.036 6.838 

L2-14 3 150 1777214.303 728553.792 667.088 661.773 5.315 665.120 1.968 

L2-14 4 160 1777223.204 728553.725 665.303 665.303 0.000 665.303 0.000 

L2-14 5 170 1777235.045 728549.995 663.518 663.518 0.000 663.518 0.000 

L2-14 6 180 1777243.946 728549.928 661.732 658.225 3.507 659.449 2.283 

L2-14 7 190 1777255.814 728549.838 659.947 655.027 4.920 657.807 2.140 

L2-14 8 200 1777267.683 728549.748 658.162 643.154 15.008 649.351 8.811 

L2-14 9 210 1777282.518 728549.636 656.475 640.832 15.643 645.072 11.403 

L2-14 10 220 1777294.387 728549.546 654.788 639.211 15.577 642.784 12.004 

L2-14 11 230 1777306.255 728549.457 653.101 637.897 15.204 641.242 11.859 

L2-14 12 240 1777315.156 728549.389 651.414 636.583 14.831 639.899 11.515 

L2-14 13 250 1777324.058 728549.322 649.727 635.575 14.152 639.600 10.127 

L2-14 14 260 1777335.926 728549.232 648.04 633.560 14.480 640.247 7.793 
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Line Ph 
Dist 
(ft) East (ft) North (ft) 

Elev. 
Ground 
Surface 

(ft) 

Elev. 
Rip 
Surf 
(ft) 

Depth 
Rip 
Surf 
(ft) 

Elev. 
TOR 

Surface 
(ft) 

Depth 
TOR 
(ft) 

L2-14 15 270 1777344.827 728549.165 646.353 617.613 28.740 639.551 6.802 

L2-14 16 280 1777353.729 728549.098 645.302 619.891 25.411 632.636 12.666 

L2-14 17 290 1777362.63 728549.031 644.252 619.672 24.580 625.622 18.630 

L2-14 18 300 1777374.471 728545.301 643.202 618.314 24.888 623.533 19.669 

L2-14 19 310 1777383.399 728548.874 642.152 615.904 26.248 621.792 20.360 

L2-14 20 320 1777395.295 728552.424 641.101 612.575 28.526 618.110 22.991 

L2-14 21 330 1777404.169 728548.717 640.051 610.209 29.842 614.330 25.721 

L2-14 22 340 1777416.038 728548.627 639.002 609.245 29.757 613.932 25.070 

L2-14 23 350 1777427.906 728548.537 639.428 610.779 28.649 616.718 22.710 

L2-14 24 360 1777439.774 728548.448 639.854 614.196 25.658 623.284 16.570 

L2-76 1 750 1777825.717 728574.654 653.54 630.562 22.978 640.999 12.541 

L2-76 2 760 1777831.651 728574.609 653.372 635.340 18.032 641.414 11.958 

L2-76 3 770 1777840.552 728574.542 653.039 636.402 16.637 642.066 10.973 

L2-76 4 780 1777849.453 728574.475 652.706 636.570 16.136 642.984 9.722 

L2-76 5 790 1777861.322 728574.385 652.373 636.598 15.775 642.154 10.219 

L2-76 6 800 1777870.223 728574.318 652.04 635.396 16.644 641.621 10.419 

L2-76 7 810 1777885.058 728574.206 651.708 612.035 39.673 640.288 11.420 

L2-76 8 820 1777896.927 728574.117 651.375 610.275 41.100 638.511 12.864 

L2-76 9 830 1777905.828 728574.05 651.042 609.548 41.494 635.668 15.374 

L2-76 10 840 1777914.729 728573.983 650.789 605.385 45.404 634.098 16.691 

L2-76 11 850 1777929.565 728573.871 650.536 600.550 49.986 635.016 15.520 

L2-76 12 860 1777938.466 728573.804 650.283 601.193 49.090 636.734 13.549 

L2-76 13 870 1777947.367 728573.737 650.03 626.342 23.688 636.704 13.326 

L2-76 14 880 1777956.269 728573.669 649.777 626.315 23.462 633.980 15.797 

L2-76 15 890 1777968.137 728573.58 649.524 622.514 27.010 630.514 19.010 

L2-76 16 900 1777977.038 728573.513 649.271 618.490 30.781 625.568 23.703 

L2-76 17 910 1777985.94 728573.446 649.158 616.953 32.205 624.916 24.242 

L2-76 18 920 1777997.808 728573.356 649.045 617.512 31.533 624.946 24.099 

L2-76 19 930 1778009.676 728573.267 648.933 618.351 30.582 624.975 23.958 

L2-76 20 940 1778018.578 728573.2 648.821 618.434 30.387 625.153 23.668 

L2-76 21 950 1778030.446 728573.11 648.708 619.105 29.603 626.664 22.044 

L2-76 22 960 1778039.347 728573.043 648.596 630.869 17.727 636.408 12.188 

L2-76 23 970 1778051.216 728572.954 648.483 628.410 20.073 635.846 12.637 

L2-76 24 980 1778063.084 728572.864 648.31 620.558 27.752 632.439 15.871 

L3-14 1 130 1777010.896 728730.052 702.845 688.533 14.312 702.845 0.000 

L3-14 2 140 1777016.885 728737.286 702.508 686.908 15.600 689.654 12.854 

L3-14 3 150 1777019.907 728744.543 702.171 688.818 13.353 689.888 12.283 

L3-14 4 160 1777019.962 728751.823 701.833 688.696 13.137 689.810 12.023 

L3-14 5 170 1777025.951 728759.058 701.496 688.127 13.369 689.732 11.764 

L3-14 6 180 1777031.941 728766.292 701.158 688.086 13.072 690.123 11.035 

L3-14 7 190 1777037.902 728769.887 700.821 693.532 7.289 697.935 2.886 

L3-14 8 200 1777043.919 728780.762 700.484 695.482 5.002 699.029 1.455 

L3-14 9 210 1777046.941 728788.019 700.02 695.401 4.619 698.794 1.226 

L3-14 10 220 1777052.903 728791.614 699.556 699.556 0.000 699.556 0.000 

L3-14 11 230 1777058.947 728806.128 699.092 689.834 9.258 698.873 0.219 
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Line Ph 
Dist 
(ft) East (ft) North (ft) 

Elev. 
Ground 
Surface 

(ft) 

Elev. 
Rip 
Surf 
(ft) 

Depth 
Rip 
Surf 
(ft) 

Elev. 
TOR 

Surface 
(ft) 

Depth 
TOR 
(ft) 

L3-14 12 240 1777064.937 728813.363 698.628 685.079 13.549 686.919 11.709 

L3-14 13 250 1777070.926 728820.597 698.164 685.242 12.922 687.935 10.229 

L3-14 14 260 1777076.943 728831.472 697.7 687.395 10.305 693.326 4.374 

L3-14 15 270 1777082.959 728842.346 697.236 697.236 0.000 697.236 0.000 

L3-14 16 280 1777088.949 728849.581 696.908 696.908 0.000 696.908 0.000 

L3-14 17 290 1777094.938 728856.816 696.58 693.735 2.845 696.58 0.000 

L3-14 18 300 1777100.927 728864.05 696.252 689.956 6.296 691.763 4.489 

L3-14 19 310 1777109.911 728874.902 695.924 688.127 7.797 690.435 5.489 

L3-14 20 320 1777112.905 728878.52 695.595 684.551 11.044 688.951 6.644 

L3-14 21 330 1777118.922 728889.394 695.267 683.250 12.017 686.685 8.582 

L3-14 22 340 1777124.911 728896.629 694.939 683.535 11.404 686.294 8.645 

L3-14 23 350 1777133.923 728911.121 694.489 686.176 8.313 687.623 6.866 

L3-14 24 360 1777139.912 728918.355 694.039 686.339 7.700 687.310 6.729 

L3-76 1 750 1777338.077 729226.257 670.887 625.990 44.897 652.931 17.956 

L3-76 2 760 1777344.066 729233.492 670.236 621.170 49.066 651.700 18.536 

L3-76 3 770 1777353.022 729240.704 669.448 620.620 48.828 649.192 20.256 

L3-76 4 780 1777356.044 729247.961 668.661 626.551 42.110 649.618 19.043 

L3-76 5 790 1777365.028 729258.814 667.873 649.246 18.627 652.458 15.415 

L3-76 6 800 1777368.05 729266.071 667.085 644.676 22.409 650.281 16.804 

L3-76 7 810 1777377.033 729276.923 666.298 641.864 24.434 648.672 17.626 

L3-76 8 820 1777383.05 729287.797 665.51 639.246 26.264 646.779 18.731 

L3-76 9 830 1777386.099 729298.694 664.722 630.067 34.655 644.744 19.978 

L3-76 10 840 1777392.061 729302.289 663.734 611.356 52.378 643.466 20.268 

L3-76 11 850 1777398.05 729309.524 662.745 588.480 74.265 642.709 20.036 

L3-76 12 860 1777401.072 729316.781 661.756 579.050 82.706 640.910 20.846 

L3-76 13 870 1777407.061 729324.016 660.767 577.050 83.717 600.068 60.699 

L3-76 14 880 1777413.078 729334.891 659.779 581.090 78.689 609.107 50.672 

L3-76 15 890 1777419.067 729342.125 658.79 603.661 55.129 612.799 45.991 

L3-76 16 900 1777425.111 729356.64 657.801 608.504 49.297 619.992 37.809 

L3-76 17 910 1777431.1 729363.874 657.023 613.739 43.284 627.564 29.459 

L3-76 18 920 1777437.089 729371.109 656.245 623.348 32.897 631.918 24.327 

L3-76 19 930 1777443.105 729381.984 655.468 626.004 29.464 636.793 18.675 

L3-76 20 940 1777449.094 729389.219 654.69 622.606 32.084 641.336 13.354 

L3-76 21 950 1777458.05 729396.431 653.912 605.028 48.884 643.229 10.683 

L3-76 22 960 1777461.072 729403.688 653.134 605.223 47.911 645.028 8.106 

L3-76 23 970 1777467.062 729410.923 652.356 605.887 46.469 647.015 5.341 

L3-76 24 980 1777473.078 729421.797 651.358 639.418 11.940 650.659 0.699 

L4-14 1 130 1775606.858 728660.634 737.392 657.280 80.112 699.439 37.953 

L4-14 2 140 1775612.764 728656.949 737.05 657.373 79.677 702.252 34.798 

L4-14 3 150 1775624.605 728653.219 736.708 656.087 80.621 702.929 33.779 

L4-14 4 160 1775630.511 728649.534 736.366 666.425 69.941 703.345 33.021 

L4-14 5 170 1775642.352 728645.804 736.024 673.191 62.833 703.710 32.314 

L4-14 6 180 1775648.231 728638.479 735.682 672.285 63.397 703.866 31.816 

L4-14 7 190 1775660.071 728634.749 735.34 665.091 70.249 703.814 31.526 

L4-14 8 200 1775665.978 728631.064 734.998 663.424 71.574 704.335 30.663 



 

November 2011 B-5 103-9684602 

 

Line Ph 
Dist 
(ft) East (ft) North (ft) 

Elev. 
Ground 
Surface 

(ft) 

Elev. 
Rip 
Surf 
(ft) 

Depth 
Rip 
Surf 
(ft) 

Elev. 
TOR 

Surface 
(ft) 

Depth 
TOR 
(ft) 

L4-14 9 210 1775677.79 728623.694 734.918 665.568 69.350 706.158 28.760 

L4-14 10 220 1775686.664 728619.986 734.838 670.380 64.458 709.856 24.982 

L4-14 11 230 1775692.571 728616.301 734.759 671.285 63.474 709.543 25.216 

L4-14 12 240 1775701.444 728612.594 734.679 670.046 64.633 701.679 33.000 

L4-14 13 250 1775710.318 728608.886 734.599 668.903 65.696 695.689 38.910 

L4-14 14 260 1775722.158 728605.156 734.52 674.239 60.281 691.210 43.310 

L4-14 15 270 1775731.004 728597.809 734.44 673.286 61.154 688.502 45.938 

L4-14 16 280 1775739.905 728597.741 734.833 680.385 54.448 689.595 45.238 

L4-14 17 290 1775745.784 728590.416 735.227 667.759 67.468 683.866 51.361 

L4-14 18 300 1775754.658 728586.709 735.621 666.378 69.243 679.335 56.286 

L4-14 19 310 1775763.531 728583.001 736.014 666.378 69.636 677.616 58.398 

L4-14 20 320 1775772.405 728579.294 736.408 667.330 69.078 677.304 59.104 

L4-14 21 330 1775781.251 728571.946 736.802 668.760 68.042 678.345 58.457 

L4-14 22 340 1775790.097 728564.599 737.196 670.808 66.388 680.741 56.455 

L4-14 23 350 1775801.91 728557.229 737.979 674.763 63.216 686.418 51.561 

L4-14 24 360 1775810.783 728553.521 738.761 681.052 57.709 692.981 45.780 

L4-58 1 570 1775979.271 728468.519 751.205 712.367 38.838 733.687 17.518 

L4-58 2 580 1775988.117 728461.172 751.533 716.707 34.826 735.071 16.462 

L4-58 3 590 1775993.996 728453.847 751.861 714.589 37.272 734.625 17.236 

L4-58 4 600 1776002.842 728446.5 752.189 715.665 36.524 734.267 17.922 

L4-58 5 610 1776011.715 728442.793 752.517 730.353 22.164 734.580 17.937 

L4-58 6 620 1776023.528 728435.423 752.845 732.297 20.548 737.482 15.363 

L4-58 7 630 1776029.435 728431.738 752.157 733.304 18.853 739.223 12.934 

L4-58 8 640 1776035.314 728424.413 751.468 721.360 30.108 735.384 16.084 

L4-58 9 650 1776044.16 728417.066 750.779 725.075 25.704 732.437 18.342 

L4-58 10 660 1776050.039 728409.741 750.09 717.228 32.862 730.026 20.064 

L4-58 11 670 1776058.912 728406.034 749.401 712.401 37.000 716.991 32.410 

L4-58 12 680 1776067.758 728398.686 748.712 706.533 42.179 712.303 36.409 

L4-58 13 690 1776076.604 728391.339 748.022 703.617 44.405 712.259 35.763 

L4-58 14 700 1776082.483 728384.014 747.231 703.096 44.135 720.473 26.758 

L4-58 15 710 1776088.39 728380.329 746.439 689.790 56.649 722.973 23.466 

L4-58 16 720 1776094.296 728376.645 745.647 686.350 59.297 722.839 22.808 

L4-58 17 730 1776100.175 728369.32 744.855 677.730 67.125 721.053 23.802 

L4-58 18 740 1776106.054 728361.995 744.063 675.850 68.213 718.598 25.465 

L4-58 19 750 1776114.9 728354.648 743.271 708.790 34.481 718.598 24.673 

L4-58 20 760 1776120.779 728347.323 742.479 712.193 30.286 721.634 20.845 

L4-58 21 770 1776129.625 728339.976 742.061 712.749 29.312 724.892 17.169 

L4-58 22 780 1776138.471 728332.629 741.644 710.353 31.291 725.785 15.859 

L4-58 23 790 1776144.35 728325.304 741.227 678.790 62.437 725.741 15.486 

L4-58 24 800 1776156.163 728317.934 740.809 675.790 65.019 724.803 16.006 

L5-14 1 130 1776313.319 727912.7 717.805 703.405 14.400 712.057 5.748 

L5-14 2 140 1776325.188 727912.61 716.418 701.658 14.760 711.438 4.980 

L5-14 3 150 1776334.062 727908.902 715.031 698.285 16.746 708.711 6.320 

L5-14 4 160 1776345.931 727908.812 713.644 695.562 18.082 703.918 9.726 

L5-14 5 170 1776357.744 727901.442 712.256 692.758 19.498 700.902 11.354 



 

November 2011 B-6 103-9684602 
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(ft) 
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Rip 
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Rip 
Surf 
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Elev. 
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Surface 
(ft) 

Depth 
TOR 
(ft) 

L5-14 6 180 1776369.613 727901.352 710.869 676.503 34.366 699.043 11.826 

L5-14 7 190 1776381.454 727897.622 709.482 682.924 26.558 699.043 10.439 

L5-14 8 200 1776390.355 727897.555 708.095 684.956 23.139 698.051 10.044 

L5-14 9 210 1776402.224 727897.465 706.483 684.671 21.812 693.589 12.894 

L5-14 10 220 1776411.098 727893.757 704.871 685.443 19.428 692.267 12.604 

L5-14 11 230 1776419.971 727890.05 703.26 685.850 17.410 691.482 11.778 

L5-14 12 240 1776428.873 727889.982 701.648 683.290 18.358 689.664 11.984 

L5-14 13 250 1776437.747 727886.275 700.036 681.786 18.250 688.672 11.364 

L5-14 14 260 1776446.593 727878.928 698.424 686.378 12.046 690.656 7.768 

L5-14 15 270 1776458.434 727875.198 696.812 688.125 8.687 689.995 6.817 

L5-14 16 280 1776467.308 727871.491 695.307 686.175 9.132 688.342 6.965 

L5-14 17 290 1776476.182 727867.783 693.802 673.902 19.900 680.079 13.723 

L5-14 18 300 1776487.995 727860.414 692.297 671.911 20.386 677.434 14.863 

L5-14 19 310 1776496.869 727856.706 690.792 671.058 19.734 677.558 13.234 

L5-14 20 320 1776508.71 727852.977 689.287 668.416 20.871 674.832 14.455 

L5-14 21 330 1776517.584 727849.269 687.782 666.628 21.154 672.435 15.347 

L5-14 22 340 1776529.453 727849.179 686.277 665.612 20.665 671.278 14.999 

L5-14 23 350 1776538.327 727845.472 685.551 666.669 18.882 669.915 15.636 

L5-14 24 360 1776550.14 727838.102 684.825 665.694 19.131 668.056 16.769 

L5-70 1 690 1776812.922 727665.03 677.977 631.643 46.334 648.071 29.906 

L5-70 2 700 1776818.829 727661.345 678.558 644.091 34.467 653.175 25.383 

L5-70 3 710 1776827.703 727657.638 679.139 653.049 26.090 657.862 21.277 

L5-70 4 720 1776836.577 727653.931 679.72 654.299 25.421 659.946 19.774 

L5-70 5 730 1776845.451 727650.223 680.302 653.257 27.045 660.206 20.096 

L5-70 6 740 1776854.297 727642.876 680.883 652.268 28.615 660.571 20.312 

L5-70 7 750 1776863.171 727639.169 681.464 651.955 29.509 660.779 20.685 

L5-70 8 760 1776869.05 727631.845 682.045 651.955 30.090 661.196 20.849 

L5-70 9 770 1776877.924 727628.137 682.158 652.788 29.370 662.289 19.869 

L5-70 10 780 1776889.738 727620.768 682.27 654.768 27.502 664.998 17.272 

L5-70 11 790 1776895.617 727613.443 682.383 657.216 25.167 669.373 13.010 

L5-70 12 800 1776904.463 727606.096 682.495 660.809 21.686 678.175 4.320 

L5-70 13 810 1776910.343 727598.772 682.608 661.747 20.861 676.300 6.308 

L5-70 14 820 1776919.217 727595.065 682.721 660.288 22.433 673.800 8.921 

L5-70 15 830 1776925.096 727587.74 682.833 657.372 25.461 672.393 10.440 

L5-70 16 840 1776933.942 727580.393 682.444 653.934 28.510 669.946 12.498 

L5-70 17 850 1776942.761 727569.406 682.055 652.684 29.371 668.279 13.776 

L5-70 18 860 1776951.608 727562.059 681.666 654.351 27.315 669.477 12.189 

L5-70 19 870 1776954.52 727554.757 681.277 659.299 21.978 672.133 9.144 

L5-70 20 880 1776963.394 727551.05 680.888 662.945 17.943 672.914 7.974 

L5-70 21 890 1776966.278 727540.108 680.499 665.028 15.471 674.060 6.439 

L5-70 22 900 1776975.152 727536.401 680.11 666.278 13.832 680.11 0.000 

L5-70 23 910 1776983.999 727529.054 679.586 666.122 13.464 673.748 5.838 

L5-70 24 920 1776998.752 727518.022 679.061 665.080 13.981 672.810 6.251 

L6-26 1 250 1774886.357 728731.652 746.362 746.362 0.000 746.362 0.000 

L6-26 2 260 1774892.319 728735.247 747.388 745.759 1.629 747.388 0.000 



 

November 2011 B-7 103-9684602 
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L6-26 3 270 1774898.308 728742.481 748.415 741.484 6.931 748.415 0.000 

L6-26 4 280 1774907.265 728749.693 748.964 740.508 8.456 748.964 0.000 

L6-26 5 290 1774913.255 728756.927 749.512 734.235 15.277 749.512 0.000 

L6-26 6 300 1774922.212 728764.138 750.061 729.820 20.241 738.135 11.926 

L6-26 7 310 1774931.169 728771.35 750.609 728.983 21.626 736.933 13.676 

L6-26 8 320 1774937.159 728778.584 751.158 729.448 21.710 738.020 13.138 

L6-26 9 330 1774946.115 728785.796 751.706 730.192 21.514 739.852 11.854 

L6-26 10 340 1774955.044 728789.368 752.255 729.727 22.528 741.283 10.972 

L6-26 11 350 1774961.034 728796.602 752.63 728.937 23.693 742.141 10.489 

L6-26 12 360 1774969.991 728803.813 753.004 728.333 24.671 743.229 9.775 

L6-26 13 370 1774975.953 728807.408 753.379 726.195 27.184 741.569 11.810 

L6-26 14 380 1774981.943 728814.642 753.754 723.593 30.161 738.650 15.104 

L6-26 15 390 1774990.927 728825.494 754.129 722.245 31.884 736.990 17.139 

L6-26 16 400 1774996.889 728829.088 754.504 723.453 31.051 736.647 17.857 

L6-26 17 410 1775005.846 728836.3 754.879 728.426 26.453 737.563 17.316 

L6-26 18 420 1775011.836 728843.534 755.479 731.772 23.707 738.249 17.230 

L6-26 19 430 1775017.826 728850.768 756.079 732.701 23.378 738.936 17.143 

L6-26 20 440 1775026.782 728857.98 756.679 733.212 23.467 739.966 16.713 

L6-26 21 450 1775032.8 728868.854 757.279 734.188 23.091 742.141 15.138 

L6-26 22 460 1775038.79 728876.088 757.879 735.536 22.343 744.889 12.990 

L6-26 23 470 1775044.779 728883.322 758.479 736.883 21.596 748.323 10.156 

L6-26 24 480 1775053.736 728890.534 759.079 738.928 20.151 759.079 0.000 

L6-132 1 1310 1775527.608 729553.04 829.689 794.775 34.914 813.052 16.637 

L6-132 2 1320 1775533.626 729563.915 830.336 796.754 33.582 812.156 18.180 

L6-132 3 1330 1775548.572 729578.361 830.604 796.859 33.745 813.172 17.432 

L6-132 4 1340 1775551.594 729585.618 830.871 798.994 31.877 819.922 10.949 

L6-132 5 1350 1775554.617 729592.875 831.139 804.827 26.312 822.551 8.588 

L6-132 6 1360 1775557.611 729596.492 831.406 806.338 25.068 819.384 12.022 

L6-132 7 1370 1775557.667 729603.771 831.673 804.202 27.471 819.683 11.990 

L6-132 8 1380 1775563.628 729607.366 831.94 802.588 29.352 823.327 8.613 

L6-132 9 1390 1775569.673 729621.88 832.208 801.807 30.401 817.712 14.496 

L6-132 10 1400 1775575.663 729629.114 832.236 801.025 31.211 814.546 17.690 

L6-132 11 1410 1775581.652 729636.349 832.264 800.609 31.655 813.590 18.674 

L6-132 12 1420 1775587.642 729643.583 832.292 800.609 31.683 814.904 17.388 

L6-132 13 1430 1775593.603 729647.178 832.32 795.609 36.711 806.839 25.481 

L6-132 14 1440 1775602.588 729658.029 832.348 795.869 36.479 801.523 30.825 

L6-132 15 1450 1775608.577 729665.264 832.376 803.682 28.694 819.623 12.753 

L6-132 16 1460 1775614.566 729672.498 832.405 779.619 52.786 815.442 16.963 

L6-132 17 1470 1775623.523 729679.71 831.661 781.182 50.479 816.218 15.443 

L6-132 18 1480 1775629.54 729690.584 830.915 787.484 43.431 819.205 11.710 

L6-132 19 1490 1775632.562 729697.841 830.17 796.182 33.988 813.948 16.222 

L6-132 20 1500 1775638.552 729705.075 829.425 799.411 30.014 812.037 17.388 

L6-132 21 1510 1775644.541 729712.31 828.679 802.848 25.831 812.873 15.806 

L6-132 22 1520 1775650.531 729719.544 827.934 803.890 24.044 814.187 13.747 

L6-132 23 1530 1775653.581 729730.441 827.188 802.536 24.652 813.530 13.658 



 

November 2011 B-8 103-9684602 
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L6-132 24 1540 1775662.537 729737.653 826.19 800.713 25.477 809.408 16.782 
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Piezometer Location Surveys 
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RANDOLPH COUNTY LANDFILL PIEZOMETER/WELL LOCATIONS

DESCRIPTION POINT # NORTHING EASTING ELEVATION

PZ-1 NL 1058 730179.70 1777251.33 637.46

PZ-1 TOP 1059 730180.36 1777251.96 640.73

PZ-2 IRON 1032 729710.03 1775634.13 835.46

PZ-2 TOP 1031 729709.40 1775635.26 837.81

PZ-3 NL 1054 728923.79 1775899.94 703.29

PZ-3 TOP 1053 728922.30 1775900.05 700.06

PZ-4 NL 1132 728758.87 1777782.84 650.50

PZ-4 TOP 1133 728757.95 1777783.10 653.58

PZ-5 NL 1049 728787.76 1774981.79 754.77

PZ-5 TOP 1050 728787.04 1774982.82 757.89

PZ-6 NL 1051 728866.28 1776472.94 733.54

PZ-6 TOP 1052 728866.95 1776472.08 736.75

PZ-7 NL 1139 728685.45 1777533.30 651.58

PZ-7 TOP 1140 728684.46 1777533.05 654.86

PZ-8 NL 1066 727960.52 1774592.81 718.90

PZ-8 TOP 1068 727959.99 1774591.82 722.13

PZ-9D NL 1079 726179.76 1774504.89 621.57

PZ-9D TOP 1080 726180.81 1774505.02 624.38

PZ-9S NL 1078 726184.19 1774501.72 622.11

PZ-9S TOP 1081 726185.13 1774501.89 624.18

PZ-10D NL 1061 729405.93 1774603.14 655.99

PZ-10D TOP 1062 729405.43 1774602.18 658.96

PZ-10S NL 1060 729409.99 1774613.93 658.22

PZ-10S TOP 1063 729409.55 1774612.93 660.99

PZ-11 NL 1069 728566.57 1773762.05 791.00

PZ-11 TOP 1070 728566.46 1773760.86 794.19

PZ-12 NL 1073 727624.95 1774146.02 681.83

PZ-12 TOP 1074 727624.57 1774147.73 684.53

PZ-13 NL 1090 726791.69 1774610.26 656.41

PZ-13 TOP 1091 726791.00 1774611.15 659.08

PZ-14 NL 1088 726389.48 1774970.89 611.43

PZ-14 TOP 1089 726389.80 1774970.26 613.93

PZ-15 NL 1236 727576.19 1775045.31 672.06

PZ-15 TOP 1235 727577.09 1775044.76 675.22

PZ-16 NL 1064 728467.40 1775219.76 708.21

PZ-16 TOP 1065 728466.06 1775219.35 710.92

PZ-17D NL 1043 729462.93 1775482.43 824.69

PZ-17D TOP 1046 729463.71 1775483.01 827.78

PZ-17S NL 1044 729482.76 1775478.96 826.46

PZ-17S TOP 1045 729481.87 1775478.44 829.34

PZ-18 NL 1035 730228.11 1775281.99 759.62

PZ-18 TOP 1036 730229.14 1775283.31 762.56

PZ-19 NL 1037 730843.17 1776520.81 628.26

PZ-19 TOP 1038 730842.49 1776521.01 631.11

PZ-20 NL 1040 729977.78 1776592.10 642.57

PZ-20 TOP 1039 729979.03 1776592.55 645.55

PZ-21 NL 1041 729845.69 1776217.62 719.05

PZ-21 TOP 1042 729845.51 1776219.21 722.02

PZ-22 NL 1076 728037.65 1775832.38 767.37

PZ-22 TOP 1077 728036.14 1775831.82 770.47

PZ-23 NL 1082 727523.14 1775769.35 727.96

PZ-23 TOP 1083 727522.19 1775770.05 731.05

PZ-24 NL 1085 726883.50 1775678.06 678.06

PZ-24 TOP 1087 726884.40 1775677.98 681.05

PZ-25 NL 1183 726461.99 1776477.83 592.41

PZ-25 TOP 1184 726462.38 1776477.29 595.05

PZ-26 NL 1238 727270.29 1779784.94 618.44

PZ-26 TOP 1239 727269.40 1779785.02 620.47

PZ-27 NL 1167 726785.21 1777141.50 605.01

PZ-27 TOP 1168 726785.99 1777141.28 607.92

PZ-28 NL 1179 726865.65 1776742.03 620.34

PZ-28 TOP 1180 726864.73 1776742.31 622.96

PZ-29 NL 1107 727083.04 1777660.08 568.91

PZ-29 TOP 1108 727082.06 1777660.68 567.06

PZ-30 NL 1174 727064.09 1777147.10 629.77

PZ-30 TOP 1175 727063.89 1777146.07 632.81

PZ-31 NL 1192 727237.76 1777398.86 608.61

PZ-31 TOP 1193 727238.69 1777399.22 611.69

PZ-32 NL 1113 727336.08 1778123.60 602.59

PZ-32 TOP 1114 727337.84 1778124.53 605.26

PZ-33 NL 1185 727389.22 1777042.95 668.52

PZ-33 TOP 1186 727389.71 1777041.96 671.56

PZ-34 NL 1196 727554.97 1776806.15 687.28

PZ-34 TOP 1197 727555.73 1776805.68 690.19

PZ-35 NL 1188 727521.74 1777247.29 639.76

PZ-35 TOP 1189 727522.65 1777246.97 643.16

RANDOLPH COUNTY LANDFILL PIEZOMETER/WELL LOCATIONS

DESCRIPTION POINT # NORTHING EASTING ELEVATION

PZ-36 NL 1194 727541.18 1777527.21 610.49

PZ-36 TOP 1195 727540.04 1777527.13 613.43

PZ-37 NL 1115 727586.96 1777856.75 611.70

PZ-37 TOP 1116 727587.70 1777857.22 614.01

PZ-38 NL 1212 727843.32 1776570.86 681.59

PZ-38 TOP 1213 727844.34 1776570.94 684.62

PZ-39 NL 1202 727850.16 1777085.71 660.04

PZ-39 TOP 1203 727851.35 1777086.23 662.88

PZ-40 NL 1204 727848.22 1777294.74 644.30

PZ-40 TOP 1205 727847.31 1777295.08 647.32

PZ-41 NL 1210 727746.50 1777488.68 621.22

PZ-41 TOP 1211 727745.32 1777489.02 624.22

PZ-42 NL 1120 727772.50 1777909.60 619.33

PZ-42 TOP 1121 727773.11 1777908.60 622.00

PZ-43 NL 1122 727863.87 1778079.75 641.68

PZ-43 TOP 1123 727863.86 1778078.92 644.80

PZ-44 NL 1109 727240.11 1777896.02 601.32

PZ-44 TOP 1110 727240.75 1777895.43 604.34

PZ-45 NL 1214 727961.27 1776632.87 664.72

PZ-45 TOP 1215 727960.39 1776632.63 667.88

PZ-46 NL 1207 728030.03 1777471.66 607.68

PZ-46 TOP 1208 728029.88 1777470.49 610.80

PZ-47 NL 1124 727928.79 1777859.35 614.91

PZ-47 TOP 1125 727928.74 1777860.06 617.78

PZ-48 NL 1165 728246.53 1777294.85 621.44

PZ-48 TOP 1166 728246.31 1777293.78 624.51

PZ-49 NL 1128 728261.72 1777730.72 628.50

PZ-49 TOP 1129 728260.86 1777731.05 631.61

PZ-50 NL 1094 726857.96 1777570.05 592.54

PZ-50 TOP 1095 726859.07 1777569.98 595.45

PZ-51 NL 1161 728392.62 1777136.26 664.50

PZ-51 TOP 1162 728392.09 1777137.20 666.65

PZ-52 NL 1169 726964.66 1777201.22 620.55

PZ-52 TOP 1170 726965.38 1777201.89 623.43

PZ-53 NL 1136 728410.62 1778337.50 620.84

PZ-53 TOP 1137 728411.11 1778337.43 623.67

PZ-54 NL 1156 728765.08 1776953.56 704.57

PZ-54 TOP 1157 728764.45 1776954.21 707.70

PZ-55 NL 1086 729604.43 1777132.96 619.49

PZ-55 TOP 1093 729603.24 1777133.45 622.43

PZ-56 NL 1143 729309.22 1777863.44 606.53

PZ-56 TOP 1144 729310.62 1777863.00 609.20

PZ-57D NL 1150 729824.11 1778192.89 566.96

PZ-57D TOP 1149 729823.56 1778192.79 569.64

PZ-57S NL 1147 729820.10 1778179.03 567.48

PZ-57S TOP 1148 729819.60 1778178.81 570.29

PZ-58 NL 1229 730512.13 1777740.21 619.54

PZ-58 TOP 1230 730511.35 1777739.67 622.76

PZ-59 NL 1055 731008.22 1777459.40 572.27

PZ-59 TOP 1056 731007.65 1777458.98 574.49

PZ-60 NL 1098 726676.40 1777599.82 578.67

PZ-60 TOP 1097 726675.58 1777599.73 581.54

PZ-61D NL 1100 726758.38 1777788.24 565.94

PZ-61D TOP 1101 726758.89 1777788.78 568.73

PZ-61S NL 1099 726749.52 1777787.37 566.34

PZ-61S TOP 1102 726750.07 1777787.86 568.90

PZ-62 NL 1104 727050.85 1778095.85 570.30

PZ-62 TOP 1105 727051.53 1778096.19 573.24

PZ-63 NL 1118 727652.39 1778029.37 634.76

PZ-63 TOP 1119 727652.33 1778030.24 637.50

PZ-64 NL 1177 727213.73 1776888.79 662.09

PZ-64 TOP 1178 727213.07 1776888.90 664.70

PZ-65 NL 1163 728189.33 1777081.47 635.67

PZ-65 TOP 1164 728188.44 1777082.08 638.58

RANDOLPH COUNTY BORE HOLE LOCATIONS

DESCRIPTION POINT # NORTHING EASTING ELEVATION

BH-1 1231 728764.82 1775528.44 735.07

BH-2 1012 729054.66 1775184.76 773.99

BH-3 1047 729435.80 1775145.05 765.22

BH-4 1033 729702.53 1775336.32 800.20

BH-5 1034 730080.74 1775557.73 798.50

BH-6 1153 729630.08 1777544.37 633.54
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