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GROUNDWATER MONITORING PLAN 
GREEN RECYCLING SOLUTIONS LLC 

CONSTRUCTION & DEMOLITION DEBRIS (C&D) LANDFILL 
MAYSVILLE, NORTH CAROLINA 

 
PHASE 1, CELLS 1A – 1C 

 
Introduction 
 
In accordance with 15A NCAC 13B .0544 MONITORING PLANS AND 
REQUIREMENTS FOR C&DLF FACILITIES, a Monitoring Plan must be 
submitted that contains information regarding the proposed groundwater 
monitoring system(s), sampling and analysis requirements, and detection 
monitoring requirements.  The Plan shall include a sufficient number of detection 
wells and background water quality wells to effectively monitor water quality of 
the representative aquifer located below the landfill footprint.  This Plan has 
been developed based on the Site Hydrogeologic Study information submitted to 
NCDENR – Division of Waste Management prepared by ERM NC, Inc. dated 
December 16, 2011. 
 
Background Information 
 
The proposed Green Recycling Solutions LLC, C&D Landfill is located within the 
physiographic region of the Inner Coastal Plain.  “The Inner Coastal Plain 
Province consists of stair-step-like planar terraces that dip gently towards the 
ocean. At higher elevations, the land is dissected to form gently rolling hills and 
valleys. Elevations range from about 600 feet to 25 feet above mean sea level.  
The boundary between the Piedmont and Coastal Plain is the Fall Zone. This 
zone represents the elevational break between the resistant rocks of the Piedmont 
and the more easily eroded sediments of the Coastal Plain.” (Ref:  North Carolina 
Geological Survey, Physiography of North Carolina, M.A. Medina, J.C. Reid, and R.H. 
Carpenter, 2004).  The site location is shown on the North Carolina Physiography 
Map (Figure - 1) for reference. 
 
“The unconfined, surficial aquifer of much of the southeastern North Carolina 
Coastal Plain typically consists of variably thick, Pliocene, Pleistocene, and 
Holocene deposits.  On the south side of the Neuse River, Pleistocene surficial 
deposits (sand, mud, shell, gravel) are thin (20 ft thick), and the top of the 
Cretaceous (Peedee) confining unit occurs at a depth of 132 ft.  Between these 
surfaces is a thick sequence (110 ft) of muddy sand, sand and limestone that 
includes Paleocene (Beaufort Formation), Eocene (Castle Hayne Formation), and 
Oligocene (Riverbend/Belgrade Formations) deposits.  These formations include 
a variety of siliciclastic and carbonate facies, some of which form porous and 
permeable aquifers.”  (Reference: Shallow Aquifers and Confining Units in the 
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Neuse River Basin, Surry to Suffolk Scarp, Fiscal Year 2003 Grant, NC-DENR 
Contract Number EW04035). 
 
In Jones County, the Coastal Plain deposits consist primarily of limestone and 
unconsolidated sands and clays.  Geologically, the proposed site is located 
within the Belgrade Formation (Ref. North Carolina Geological Survey, Generalized 
Geologic Map of North Carolina, 1991) as shown in Figure – 2.  Generally, the 
surficial soils within the site area consist of silty sands and clayey sands with 
discrete areas of surface clays/silts that typically support wetland areas.  Based 
on the predominance of silty and clayey sands observed in shallow borings 
advanced at the proposed site, the site is considered to be within the Haywood 
Landing Member of the Belgrade Formation. 
 
The sandy soils within the upper 20-feet of soil strata includes the uppermost 
ground water aquifer for this region.  The ground water level within the surficial 
aquifer may vary several feet based on significant rainfall events as this aquifer is 
primarily recharged by rainfall. 
 

    
Figure 1 
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Figure 2 
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Locally, Martin-Marietta operates a quarry in Belgrade, North Carolina 
(approximately 2.5 miles south of the site) for extraction of sand and rock.  
Reportedly, a limestone layer is encountered within the quarry at depths ranging 
from 40 to 60 feet below natural ground surface.   The thickness of the limestone 
varies and is overlying deposits of sands.  Similar reports have been identified 
for the Morton Trucking, US 17 mine located approximately 8 miles south of the 
site with a limestone layer encountered approximately 70 to 80 feet below natural 
ground surface approximately 14 to 18 feet thick.  This mine also reports that 
sand deposits are beneath the limestone layer. 
 
Site Hydrogeologic Conditions 
 
The following is taken from the Site Hydrogelogic Study prepared by ERM NC, 
Inc. dated December 16, 2011.  In summary, fifteen (15) soil test borings and 
observation wells were installed on site to gather subsurface information to 
identify and map the surficial aquifer for permitting and monitoring purposes.  
The Potentiometric Groundwater Plan previously submitted is included in 
Appendix A of this Plan for reference.  The proposed limits and grades for 
development of Phase 1 of the landfill have been included on the Potentiometric 
Plan. 
 
 The site hydrogeology is characterized by a shallow surficial aquifer within the 
upper 10 feet of unconsolidated silts, clays and sands of the Inner Coastal Plain 
deposits.  The water table is generally encountered at depths of  2 to 7 feet below 
land surface at the site.  The groundwater flow conditions within the surficial 
aquifer at the site are characterized by very low hydraulic gradients and 
groundwater velocities.  The groundwater contours indicate a subtle radial 
pattern of groundwater flow centered in the vicinity of the well OWB-11 located 
in the eastern portion of the site.  The surficial soils in area around well OWB-11 
are more sandy than the rest of the site and serve as a local preferential 
groundwater recharge area. In the western portion of the site, the general 
groundwater flow direction is southwestward toward the unnamed tributary to 
the White Oak River located approximately 2,550 feet west.  The horizontal 
hydraulic gradient is essentially flat and the calculated groundwater velocities 
are on the order of 1 foot per year or less.  The wetlands within the site study 
area do not appear to be connected to the surficial aquifer.  Generally, water in 
the wetland areas is observed to occur at ground elevations that are 3 to 4 feet 
higher than the water table elevations measured in adjacent observation wells (i.e 
the wetlands adjacent to well OWB-7).  The groundwater elevation data indicate 
that observation  wells located within the immediate vicinity of wetland 
boundaries (OWB-1, 4, 6, 7, 9 & 14) reflect water table elevations very similar to 
those in observation wells at locations removed from the vicinity of wetland 
boundaries.  The wetland areas contain hydric soils (clays / silts) in localized  
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topographically depressed areas that collect and pool rainfall; independent of the 
ground water table. 
    
The low gradients and groundwater velocities at the site combine to limit both 
groundwater movement from the site and discharge to the nearest natural 
drainage features.  The low groundwater flow conditions are advantageous for 
effective monitoring of the site as it allows more time for detection of and 
response to potential releases before offsite migration can occur from the C&DLF 
units.   
 
There are no known drinking water supply wells, groundwater receptors or 
groundwater discharge features within 2,000 feet of proposed facility 
boundaries.  All residences that are located within the study area along US 
Highway 17 or White Oak River Road are served by public water supply.  Based 
on the lack of groundwater receptors and considering the limited groundwater 
flow regime at the site, the potential for offsite migration and impacts is 
considered to be low. 
 
Monitoring Well Network 
 
The proposed groundwater monitoring well network for Phase 1 of landfill 
construction, operation, closure and post-closure will consist of one (1) 
upgradient background quality monitoring well (OWB-10) and five (5) 
downgradient detection wells (OWB-1, OWB-2, OWB-3, OWB-4 and OWB-6).  
These wells were installed during the Site Hydrogeologic Study with the intent 
of incorporation into the groundwater monitoring plan.  Based on the 
potentiometric contours developed for the site, OWB-10 is located in the highest 
potentiometric area available on site.  Groundwater flow from this area occurs in 
a radial pattern as a result of rainfall recharge. 
 
The five detection wells were chosen based on horizontal location in reference to 
the Phase 1 landfill limits and appropriate screened intervals within the 
representative surficial aquifer.  Based on previous studies, groundwater flow 
will generally occur in an east to west-southwest pattern in the vicinity of Phase 
1.  The detection wells are located from 110 feet (OWB-3) to 170 feet (OWB-1) 
from the proposed waste boundary.  Well OWB-5 located south of Phase 1, Cell 1 
will be abandoned for construction of the first Cell and not available for inclusion 
in the monitoring well network. 
 
Monitoring Well Construction 
 
As stated previously, the monitoring wells included within the Phase 1 
groundwater monitoring well network were previously installed during the Site 
Hydrogeologic Study in 2011.  These wells were constructed in accordance with 
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North Carolina Well Constructions Standards so that they could be used as 
permanent monitoring wells.  The construction records for these wells are 
included in Appendix B for reference.   
 
The depth to seasonal high groundwater at each location and screened intervals 
for the existing wells are as follows: 
 
 

Measured Seasonal High Water Table 
        

 
 
Following installation of the temporary observation wells on August 26, 2011, 
Hurricane Irene resulted in over 7 inches of rainfall at the site around August 27, 
2011.  A significant rise occurred in all wells installed at the site along with the 
nearby wells in the Division of Water Resources network (Reference 
Hydrogeologic Report Appendix 2).  In general water table elevations rose 
approximately 6 to 7 feet following the storm event.  With the transition into 
colder months and decreasing evapotranspiration, the water levels remained at 
or near the levels recorded following Hurricane Irene.  Therefore the elevations 
captured during our groundwater level monitoring following a tropical rainfall 
event reflect long term seasonal high water levels.  
 
Well Installation Procedures 

 

The monitoring wells proposed for this groundwater monitoring plan have been 
installed in accordance with North Carolina Well Construction Standards.  Refer 
to individual Well Construction Records in Appendix B for details.    
 
 
Sampling, Analytical Testing & Reporting  
 
Groundwater monitoring, sampling and reporting shall be executed in 
accordance with the current Solid Waste Section memorandums, templates and 
forms regarding groundwater monitoring and submitting reports to the Solid 

Well locations survey data supplied by Parker & Associates

Well Date Ground Surface Top of PVC Well PVC Well Screened Seasonal

OWB-# Drilled Elevation (MSL) Elevation (MSL) Stick-Up (ft) Depth (ft) Interval (ft) High Elev.

OWB-1 8/25/11 39.28 42.03 2.75 20.0 20.0 - 7.0 35.21
OWB-2 8/25/11 38.02 40.89 2.87 20.0 20.0 - 7.0 35.03
OWB-3 8/25/11 37.61 40.32 2.71 20.0 20.0 - 8.0 34.94
OWB-4 8/25/11 39.09 41.68 2.59 20.0 20.0 - 8.0 35.15
OWB-6 8/24/11 39.25 42.18 2.93 15.0 20.0 - 8.0 35.24
OWB-10 8/22/11 39.67 42.40 2.73 20.0 20.0 - 8.0 36.69

06/21/2013  DIN 19220  Page 8 of 79 



8 
 

Waste Section.  These reports can be located on the Solid Waste Section’s web 
page located at: 
http://portal.ncdenr.org/web/wm/sw/envmonitoring 
 
For reference the memoranda, templates and forms are currently: 

 Memorandum - October 16, 2007 - Environmental Monitoring Data for 
North Carolina Solid Waste Management Facilities 

 Memorandum - October 27, 2006 New Guidelines for Electronic Submittal 
of Environmental Monitoring Data 

 February 23, 2007 - Addendum to October 27, 2006, North Carolina Solid 
Waste Section Memorandum Regarding New Guidelines for Electronic 
Submittal of Environmental Monitoring Data 

 Solid Waste Section - Guidelines for Groundwater, Soil, and Surface Water 
Sampling 

 Electronic Data Deliverable (EDD) Template (Last updated: May 5, 2010) 

 Solid Waste Environmental Monitoring Data Form (Last updated: June 10, 
2009) 

 Constituent Look-up webpage (Solid Waste Section Limits) (Last updated: 
June 13, 2011) 

 
Groundwater monitoring results shall be sent to Mr. Ervin Lane by electronic 
format.  The following link is the template for the submittal of groundwater 
monitoring data in EDD format. 
 
http://portal.ncdenr.org/c/document_library/get_file?uuid=3246fa1e-e618-
417e-a643-6f5b92bce754&groupId=38361 
 
Contact information for Mr. Ervin Lane is listed below: 
 
Ervin Lane 
Compliance Hydrogeologist 
NC Department of Environment and Natural Resources 
Division of Waste Management - Solid Waste Section 
1646 Mail Service Center 
Raleigh, NC  27699-1646 
919-707-8288 (phone/fax) 
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Routine monitoring requirements for the Green Recycling Solutions LLC C&D 
Landfill groundwater wells will include laboratory analysis for the constituents 
included in Table 1 on the following page.   
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Table – 1 – Constituents for Analysis 
Analytical Method: EPA 6010 Preparation Method: EPA 3010 
Arsenic  
Barium  
Cadmium  
Chromium  
Copper  
Iron  
Lead 
Manganese  
Selenium  
Silver  
Zinc 
Analytical Method: EPA 7470 Preparation Method: EPA 7470 
Mercury  
Analytical Method: EPA 8260 
Acetone  
Acrylonitrile  
Benzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Bromomethane  
2-Butanone  
Carbon disulfide  
Carbon tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Chloromethane  
1,2-Dibromo-3-chloropropane  
Dibromochloromethane  
1,2-Dibromoethane (EDB)  
1,2-Dichlorobenzene  
1,4-Dichlorobenzene  
trans-1,4-Dichloro-2-butene  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethene  
trans-1,2-Dichloroethene  
1,2-Dichloropropane  
cis-1,3-Dichloropropene  
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Table – 1 – Constituents for Analysis (Continued) 
trans-1,3-Dichloropropene  
Ethylbenzene  
2-Hexanone  
Iodomethane  
Methylene Chloride  
4-Methyl-2-pentanone (MIBK)  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethene  
Toluene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
Vinyl acetate  
Vinyl chloride  
Xylene (Total)  
m&p-Xylene  
o-Xylene  
Total Dissolved Solids Analytical Method: SM 2540C 
Total Dissolved Solids  
Total Suspended Solids Analytical Method: SM 2540D 
Total Suspended Solids  
5 day Analytical Method: SM 5210B 
BOD, 5 day  
IC Anions 28 Days Analytical Method: EPA 300.0 
Fluoride  
Sulfate  
Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2 
Nitrogen, Nitrate  
Chloride Analytical Method: SM 4500-Cl-E 
Chloride  
COD Analytical Method: SM 5220D 
Chemical Oxygen Demand  
TOC Analytical Method: SM 5310B 
Total Organic Carbon 
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APPENDIX A 
 

GROUNDWATER POTENTIOMETRIC PLAN 
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APPENDIX B 
 

WELL CONSTRUCTION RECORDS 
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4

3

2

1

0

4-4-5

2-6-8

3-3-3

4-4-3

woh-woh-woh

N/A

Dark grey/Dark Brown, fine sandy SILT, dry

Light/medium brown, clayey medium SAND, 
dry/slightly moist

SM - Light brown, coarse SAND with very little 
clay with a few rounded quartz pieces, very moist

Light brown, silty CLAY, slightly moist

SM - Black, clayey coarse SAND with small well 
rounded quartz pieces, wet

SP - Dark grey, clayey coarse SAND, wet

Above Grade Well Monument

10" diameter borehole
Neat cement grout.

2" diameter Schedule 40 PVC 
casing

Bentonite Chip Seal

#2 filter pack sand

2" diameter, 0.010" slot, 
Schedule 40 PVC screen

2" diameter Schedule 40 PVC 
end cap

Slough

ERM NC Inc. Page 1 of 1Project # 0140408

Proposed Maysville C&D Landfill

Proposed Maysville C&D Landfill

Geologic Exploration

Hollow-stem auger

Diedrich D-120 Truck Rig

Split Spoon

142 Lbs. 32"

TBD

8/25/11 8/25/11

20 10-20

13.55 13.92 2" Sch.40PVC

Chris Means

Mike McConahey 2402

D
E

P
T

H
(f

ee
t)

SAMPLES

Blows/
6 Inches O

V
M

R
ea

di
ng

DESCRIPTION

WELL CONSTRUCTION
DETAILS AND/OR

DRILLING REMARKS

HAMMER WEIGHT:

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

OWB-1
GROUND SURFACE ELEVATION AND DATUM:

DATE STARTED: DATE FINISHED:

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):

DEPTH TO 
WATER:

FIRST: COMPL. CASING:

LOGGED BY:

DRILLER: REG. NO.
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20
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14
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12

11

10

9

8

7

6

5

4

3

2

1

0

4-4-4

5-5-4

3-3-3

2-1-1

wor-wor-1

N/A Medium brown, clayey SILT, dry

Light/medium brown, silty CLAY, dry/slightly moist

SM - Medium brown, coarse SAND, very moist

SP - Dark grey, clayey coarse SAND, very wet, 
small clay lenses

Above Grade Well Monument

10" diameter borehole
Neat cement grout.

2" diameter Schedule 40 PVC 
casing

Bentonite Chip Seal

#2 filter pack sand

2" diameter, 0.010" slot, 
Schedule 40 PVC screen

2" diameter Schedule 40 PVC 
end cap

Slough

ERM NC Inc. Page 1 of 1Project # 0140408

Proposed Maysville C&D Landfill

Proposed Maysville C&D Landfill

Geologic Exploration

Hollow-stem auger

Diedrich D-120 Truck Rig

Split Spoon

142 Lbs. 32"

TBD

8/25/11 8/25/11

20 10-20

13.62 13.62 2" Sch.40PVC

Chris Means

Mike McConahey 2402

D
E

P
T

H
(f

ee
t)

SAMPLES

Blows/
6 Inches O

V
M

R
ea

di
ng

DESCRIPTION

WELL CONSTRUCTION
DETAILS AND/OR

DRILLING REMARKS

HAMMER WEIGHT:

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

OWB-2
GROUND SURFACE ELEVATION AND DATUM:

DATE STARTED: DATE FINISHED:

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):

DEPTH TO 
WATER:

FIRST: COMPL. CASING:

LOGGED BY:

DRILLER: REG. NO.
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9

8

7

6

5

4

3

2

1

0

2-3-4

3-3-3

2-2-3

woh-woh-1

woh-woh-woh

N/A

Dark/medium brown, silty CLAY, dry, tight

Light/medium brown, fine sandy CLAY, slightly 
moist, very fine sand

Black, silty CLAY, moist

SM - Light/medium brown, coarse SAND, very 
moist

SP - Dark grey, clayey SAND, wet, small 
intermittent clay lenses

Above Grade Well Monument

10" diameter borehole
Neat cement grout.

2" diameter Schedule 40 PVC 
casing

Bentonite Chip Seal

#2 filter pack sand

2" diameter, 0.010" slot, 
Schedule 40 PVC screen

2" diameter Schedule 40 PVC 
end cap

Slough

ERM NC Inc. Page 1 of 1Project # 0140408

Proposed Maysville C&D Landfill

Proposed Maysville C&D Landfill

Geologic Exploration

Hollow-stem auger

Diedrich D-120 Truck Rig

Split Spoon

142 Lbs. 32"

TBD

8/25/11 8/25/11

20 10-20

12.75 12.79 2" Sch.40PVC

Chris Means

Mike McConahey 2402

D
E

P
T

H
(f

ee
t)

SAMPLES

Blows/
6 Inches O

V
M

R
ea

di
ng

DESCRIPTION

WELL CONSTRUCTION
DETAILS AND/OR

DRILLING REMARKS

HAMMER WEIGHT:

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

OWB-3
GROUND SURFACE ELEVATION AND DATUM:

DATE STARTED: DATE FINISHED:

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):

DEPTH TO 
WATER:

FIRST: COMPL. CASING:

LOGGED BY:

DRILLER: REG. NO.
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6

5

4

3

2

1

0

4-5-5

5-9-8

2-3-3

wor-wor-wor

wor-wor-wor

N/A
Dark grey, fine sandy SILT, dry

Light/medium grey, silty CLAY, slightly moist, tight

Light brown, clayey medium SAND, slightly moist

SM - Light/medium brown, silty SAND, moist

SP - Dark grey, clayey coarse SAND, wet, small 
intermittent clay lenses

Above Grade Well Monument

10" diameter borehole
Neat cement grout.

2" diameter Schedule 40 PVC 
casing

Bentonite Chip Seal

#2 filter pack sand

2" diameter, 0.010" slot, 
Schedule 40 PVC screen

2" diameter Schedule 40 PVC 
end cap

Slough

ERM NC Inc. Page 1 of 1Project # 0140408

Proposed Maysville C&D Landfill

Proposed Maysville C&D Landfill

Geologic Exploration

Hollow-stem auger

Diedrich D-120 Truck Rig

Split Spoon

142 Lbs. 32"

TBD

8/25/11 8/25/11

20 10-20

13.93 13.86 2" Sch.40PVC

Chris Means

Mike McConahey 2402

D
E

P
T

H
(f

ee
t)

SAMPLES

Blows/
6 Inches O

V
M

R
ea

di
ng

DESCRIPTION

WELL CONSTRUCTION
DETAILS AND/OR

DRILLING REMARKS

HAMMER WEIGHT:

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

OWB-4
GROUND SURFACE ELEVATION AND DATUM:

DATE STARTED: DATE FINISHED:

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):

DEPTH TO 
WATER:

FIRST: COMPL. CASING:

LOGGED BY:

DRILLER: REG. NO.
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6

5

4

3

2

1

0

3-3-3

2-1-3

3-2-3

2-8-9

woh-woh-6

N/A

Medium grey, fine sandy SILT, dry

Light grey, silty CLAY, slightly moist

SP - Black, silty coarse SAND, with a few well 
rounded pieces of quartz

SP-SM - Light/medium grey, silty coarse SAND, 
with some shell material, wet

SP - Dark grey, fine sandy SILT with a small 
amount of clay, wet

Light grey, shell material, SAND with some gravel

Above Grade Well Monument

10" diameter borehole
Neat cement grout.

2" diameter Schedule 40 PVC 
casing

Bentonite Chip Seal

#2 filter pack sand

2" diameter, 0.010" slot, 
Schedule 40 PVC screen

2" diameter Schedule 40 PVC 
end cap

Slough

ERM NC Inc. Page 1 of 1Project # 0140408

Proposed Maysville C&D Landfill

Proposed Maysville C&D Landfill

Geologic Exploration

Hollow-stem auger

Diedrich D-120 Truck Rig

Split Spoon

142 Lbs. 32"

TBD

8/24/11 8/24/11

20 10-20

13.70 13.78 2" Sch.40PVC

Chris Means

Mike McConahey 2402

D
E

P
T

H
(f

ee
t)

SAMPLES

Blows/
6 Inches O

V
M

R
ea

di
ng

DESCRIPTION

WELL CONSTRUCTION
DETAILS AND/OR

DRILLING REMARKS

HAMMER WEIGHT:

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

OWB-6
GROUND SURFACE ELEVATION AND DATUM:

DATE STARTED: DATE FINISHED:

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):

DEPTH TO 
WATER:

FIRST: COMPL. CASING:

LOGGED BY:

DRILLER: REG. NO.
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2

1

0

N/A

9-5-4

10-7-4

2-1-1

wor-woh-2

N/A

Dark grey/black, silty CLAY, dry

Light/medium brown, SILT with some rock 
fragments, dry

SM - Light grey, silty medium SAND, very moist

SM - Dark tan, coarse SAND, wet

SM - Black, medium/coarse SAND, wet

Above Grade Well Monument

10" diameter borehole
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Regulation - 15A NCAC 13B .0538(a)  GEOLOGIC AND HYDROGEOLOGIC 
INVESTIGATIONS FOR C&DLF FACILITIES  
(a) Site Hydrogeologic Report. A permit applicant must conduct a hydrogeologic 
investigation and prepare a report. An investigation is required 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 
C&DLF units, and the general ground-water flow paths and rates for the uppermost 
aquifer. The report must provide an understanding of the relationship of the site ground-
water flow regime to local and regional hydrogeologic features with special emphasis on 
the relationship of C&DLF units to ground-water receptors (especially drinking water 
wells) and to ground-water discharge features. Additionally, the scope of the 
investigation must include the general geologic information necessary to address 
compliance with the pertinent location restrictions described in Rule .0536 of this 
Section. The Site Hydrogeologic Report must provide, at a minimum, the following 
information:  
 
Discussion 
 
This Site Hydrogeologic Report has been prepared to meet or exceed the 
requirements stipulated in the regulation above.  The report contains: 
 

 Regional geologic characteristics as available from research and 
ERM observations. 

 Local geologic & hydrologic information as available from research 
and ERM observations. 

 A subsurface investigation program and results 
 A field testing program and results 
 A laboratory testing program and results 
 Potentiometric Map 
 Ground water table discussion 
 Ground water flow discussion 
 Topographic Map 
 Geologic & Hydrologic considerations for permitting 
 Geologic & Hydrogeologic Summary  
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Regulation - 15A NCAC 13B .0538(a)(1) 
(1) A report on local and regional geology and hydrogeology based on research of 
available literature for the area. This information is to be used in planning the field 
investigation. For sites located in piedmont or mountain regions, this report must 
include an evaluation of structurally controlled features identified on a topographic map 
of the area.  
 
Discussion 
 
The proposed Green Recycling Solutions LLC, C&D Landfill is located within the 
physiographic region of the Inner Coastal Plain.  “The Inner Coastal Plain 
Province consists of stair-step-like planar terraces that dip gently towards the 
ocean. At higher elevations, the land is dissected to form gently rolling hills and 
valleys. Elevations range from about 600 feet to 25 feet above mean sea level.  
The boundary between the Piedmont and Coastal Plain is the Fall Zone. This 
zone represents the elevational break between the resistant rocks of the Piedmont 
and the more easily eroded sediments of the Coastal Plain.” (Ref:  North Carolina 
Geological Survey, Physiography of North Carolina, M.A. Medina, J.C. Reid, and R.H. 
Carpenter, 2004).  The site location is shown on the North Carolina Physiography 
Map (Figure - 1) for reference. 

 
Figure -1 
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Figure - 2 
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“The unconfined, surficial aquifer of much of the southeastern North Carolina 
Coastal Plain typically consists of variably thick, Pliocene, Pleistocene, and 
Holocene deposits.  On the south side of the Neuse River, Pleistocene surficial 
deposits (sand, mud, shell, gravel) are thin (20 ft thick), and the top of the 
Cretaceous (Peedee) confining unit occurs at a depth of 132 ft.  Between these 
surfaces is a thick sequence (110 ft) of muddy sand, sand and limestone that 
includes Paleocene (Beaufort Formation), Eocene (Castle Hayne Formation), and 
Oligocene (Riverbend/Belgrade Formations) deposits.  These formations include 
a variety of siliciclastic and carbonate facies, some of which form porous and 
permeable aquifers.”  (Reference: Shallow Aquifers and Confining Units in the Neuse 
River Basin, Surry to Suffolk Scarp, Fiscal Year 2003 Grant, NC-DENR Contract 
Number EW04035). 
 
In Jones County, the Coastal Plain deposits consist primarily of limestone and 
unconsolidated sands and clays.  Geologically, the proposed site is located 
within the Belgrade Formation (Ref. North Carolina Geological Survey, Generalized 
Geologic Map of North Carolina, 1991) as shown in Figure – 2 on the previous page.  
Generally, the surficial soils within the site area consist of silty sands and clayey 
sands with discrete areas of surface clays/silts that typically support wetland 
areas.  Based on the predominance of silty and clayey sands observed in shallow 
borings advanced at the proposed site, the site is considered to be within the 
Haywood Landing Member of the Belgrade Formation. 
 
The sandy soils within the upper 20-feet of soil strata includes the uppermost 
ground water aquifer for this region.  The ground water level within the surficial 
aquifer may vary several feet based on significant rainfall events as this aquifer is 
primarily recharged by rainfall.  Detailed descriptions of the composition and 
properties of the soils for the proposed landfill site and surrounding area are 
provided in a Custom Soil Resource Report from the National Cooperative Soil 
Survey that is presented in Appendix A. 
 
Locally, Martin-Marietta operates a quarry in Belgrade, North Carolina 
(approximately 2.5 miles south of the site) for extraction of sand and rock.  
Reportedly, a limestone layer is encountered within the quarry at depths ranging 
from 40 to 60 feet below natural ground surface.   The thickness of the limestone 
varies and is overlying deposits of sands.  Similar reports have been identified 
for the Morton Trucking, US 17 mine located approximately 8 miles south of the 
site with a limestone layer encountered approximately 70 to 80 feet below natural 
ground surface approximately 14 to 18 feet thick.  This mine also reports that 
sand deposits are beneath the limestone layer.  
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ERM utilized the NCDENR – Division of Water Resources data base to locate 
wells within the vicinity of the proposed site that contain historical water level 
data.  Three wells were identified; one well in Jones County, well ID U26J8 
(Figure 3) has a total depth of 15 feet and is located approximately 10 miles west 
of the site, and two wells in Onslow County, well ID V23X4 with a total depth of 
35 feet (Figure 4) and V23X1 with a total depth of 120 feet (Figure 5) both located 
approximately 5 miles southwest of the site along US Highway 17. 
 

 
Figure - 3 
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Figure - 4 

 

 
Figure - 5 

 
Based on the historical water level data for the three identified wells in the 
vicinity of the site, the water table generally occurs within 10 feet of the land 
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surface and long term seasonal ground water level fluctuations have generally 
ranged from 7 to 10 feet over a time period in excess of 30 years.   
 
In summary, the general characterization for the local and regional geologic and 
hydrogeologic conditions in this area of North Carolina includes: 
 

 Near surface ground water table; 4 to 14 feet below ground surface 
 Water table fluctuations of 7 to 10 feet 
 Silty sands, clayey sands and sands in surficial aquifer 
 Potential to encounter limestone at depths of 40 to 80 feet 
 Rainfall recharged surficial aquifer 

  
 
Regulation - 15A NCAC 13B .0538(a)(2) 
 (2) A report on field observations of the site that includes information on the following:  
(A) topographic setting, springs, streams, drainage features, existing or abandoned wells, 
rock outcrops, (including trends in strike and dip), and other features that may affect site 
suitability or the ability to effectively monitor the site; and  
(B) ground-water discharge features. For a proposed site where the owner or operator 
does not control the property from any landfill unit boundary to the controlling, 
downgradient, ground-water discharge feature(s), additional borings, geophysics or other 
hydrogeological investigations may be required to characterize the nature and extent of 
groundwater flow; and  
(C) the hydrogeological properties of the bedrock, if the uppermost ground-water flow is 
predominantly in the bedrock. Bedrock for the purpose of this rule is defined as material 
below auger refusal.  
 
Discussion 
 
A site plan is included in Appendix B for reference.  In general, the proposed site 
is relatively flat with approximately 3 feet of topographic relief within the 
approximately 43.5 acres of the area included in the proposed landfill facility.  
Topographic elevations at the site range from 40.0 to 37.0 feet MSL.  There is no 
predominant direction of topographic relief.  Discrete topographically low areas 
are present within the site and typically contain wetland areas.  The site is 
generally wooded with cleared access roads and roadside ditches.  Standing 
water is typical within the roadside ditches. 
 
There are no natural creeks, streams or rivers within the proposed landfill facility 
boundary.  The nearest natural drainage feature that may receive groundwater 
discharge is the head waters of an unnamed tributary to the White Oak River 
located approximately 2,550 feet west of the proposed landfill footprint on the 
west side of White Oak River Road.   Manmade drainage ditches are located to 
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the north of the proposed site on property owned by Weyerhauser and managed 
as a pine forest.  
 
There are no known existing or abandoned wells or rock outcrops within the 
proposed landfill facility boundary. 
 
Regulation - 15A NCAC 13B .0538(a)(3) 
(3) Borings for which the numbers, locations, and depths are sufficient to provide an 
adequate understanding of the subsurface conditions and ground-water flow regime of 
the uppermost aquifer at the site. The number and depths of borings required will depend 
on the hydrogeologic characteristics of the site. At a minimum, there must be an average 
of one boring for each 10 acres of the proposed landfill facility unless otherwise authorized 
by the Division. All borings intersecting the water table must be converted to 
piezometers or monitoring wells in accordance with 15A NCAC 02C .0108.  
 
Discussion 
 
ERM submitted a proposed boring location plan for the Maysville site on August 
4, 2011 to Division of Waste Management to receive comments or suggestions.  
The proposed boring location plan included 15 soil test boring locations with 
installation of temporary observation wells (installed as Type II Monitoring 
Wells) at each location.  The depths of the proposed borings and wells ranged 
from 15 to 35 feet below ground surface.  Ms. Elizabeth Werner responded to 
ERM on August 15, 2011 with no suggested revisions concerning the locations of 
the proposed borings or proposed depths.  ERM subcontracted Geologic 
Exploration, Inc. to perform drilling and well installation services and mobilized 
to the site on August 22, 2011.  Representatives from Division of Waste 
Management; Elizabeth Werner and Ray Williams, visited the site on August 24, 
2011 during the installation of soil test borings and observation wells.  Field work 
for the borings and well installation was completed on August 26, 2011.   
 
A total of 15 wells were installed within soil test borings for the characterization 
of the 43.5-acre study area (3.5 wells per 10 acres), which includes the proposed 
limits of waste placement, and a 200-foot perimeter (Maysville annexation 
limits).  Wells were advanced to penetrate the surficial aquifer ranging in depths 
from 15 to 35 feet below ground surface. 
 
Surveyed well locations, depths, and lithologic (well construction) logs and NC 
DENR Division of Water Quality Non-Residential Well Construction Records are 
presented in Appendix C. 
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Regulation - 15A NCAC 13B .0538(a)(4) 
 
(4) A testing program for the borings which describes the frequency, distribution, and 
type of samples taken and the methods of analysis (ASTM Standards or test methods 
approved by the Division) used to obtain, at a minimum, the following information:  
(A) standard penetration - resistance (ASTM D 1586);  
(B) particle size analysis (ASTM D 422);  
(C) soil classification: Unified Soil Classification System (USCS) (ASTM D 2487);  
(D) formation descriptions; and  
(E) saturated hydraulic conductivity, porosity, effective porosity, and dispersive 
characteristics for each lithologic unit of the uppermost aquifer including the vadose zone.  
 
Discussion 
 
Wells were constructed using hollow-stem auger, with split spoon sampling, 
including standard penetration testing (ASTM D 1586) approximately every 5 
feet. Standard penetration test results are presented in Appendix C as shown on 
the soil test boring records.   
 
In order to characterize the soil properties of the samples collected in the surficial 
aquifer, eight (8) bulk samples of soil were collected during drilling operations 
for laboratory testing.  The samples were transported to the geotechnical 
laboratory at ESP Associates, P.A. in Fort Mill, South Carolina for particle size 
analysis (ASTM D 422).  In general, the testing results indicate that all of the 
samples classify as a sand with a low sand percentage of 50.3% at OWB-14 to a 
high percentage of sand of 97.6% at OWB-2.   The results of particle size analysis 
(grain size distribution) are presented in Appendix D.  USCS classifications were 
field-determined based on physical inspection of split spoon samples in the field 
and again in our office.  The USCS classifications for each split spoon sample 
retrieved are presented in Appendix C as part of the soil test boring records. 
 
Additionally, ERM retrieved two undisturbed 3-inch diameter Shelby tube 
samples of near surface clayey soils encountered at OWB-5 and OWB-7.  These 
soils are typical for the majority of the boring locations.  ERM transported these 
samples to ESP Associates, P.A. geotechnical laboratory in Fort Mill, South 
Carolina for permeability testing (ASTM D 5084).  These samples were initially 
identified in the field as candidate soil liner materials.  The permeability testing 
results are included in Appendix D for reference.  The sample obtained from 
OWB-7 (4 to 6 feet below ground surface) has a coefficient of permeability of 
2.8X10-6 cm/sec whereas the sample from OWB-5 (2 to 4 feet below ground 
surface) has a coefficient of permeability of 2.8X10-4 cm/sec.  The laboratory 
noted that upon extracting the OWB-5 sample that small roots were observed 
that may impact the test results. 
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In addition to laboratory testing program, ERM attempted to perform field 
permeability, rising head field slug test, testing at each of the temporary 
observation wells (OWB-1 through OWB-15).  Due to quickly recharging 
conditions, our attempts were successful at only 5 of the 15 locations.  Testing 
was achieved at OWB-7, OWB-9, OWB-12, OWB-14 and OWB-15 with results 
ranging from a low of 8.9X10-5 cm/sec (OWB-14) to a high of 6.7X10-4 cm/sec 
(OWB-7).  These results are reflective of the laboratory grain size distribution 
testing results and physical classifications of the soils.  With the attempts at 10 
wells failing due to inability to drawdown the water table, these results should 
be considered as “Low” when evaluating the rest of the site.  The observations of 
field slug testing and results are presented in Appendix D. 
 
In summary, the site subsurface conditions may be generalized to include a thin 
topsoil layer of approximately 6 to 10 inches in depth at the surface.  Beneath the 
topsoil, a clay, silt or combination of the two is typically encountered ranging in 
depths from 3 to 10 feet below ground surface.  In some instances, clays and silts 
are absent from the near surface and sand is encountered beneath the topsoil 
layer (OWB-5, OWB-11, OWB-12 and OWB-14).  All well locations reveal sands 
located in the water bearing zones in the surficial aquifer.  Intermittent layers or 
lenses of silts and/or clays may be present within these sands but the 
predominant composition of the surficial aquifer soils are sands. 
 
Regulation - 15A NCAC 13B .0538(a)(5) 
 
(5) In addition to borings, other techniques may be used to investigate the subsurface 
conditions at the site, including but not limited to: geophysical well logs, surface 
geophysical surveys, and tracer studies.  
 
Discussion 
 
During preliminary site studies and wetland delineations, preliminary 
subsurface test pits were installed on March 25, 2011 by Mr. Haywood Pittman, a 
NC Licensed Soil Scientist, of Pittman Soil Consulting.  The purpose of the test 
pits was to determine the approximate depth to water and classification of near 
surface soils. Test pits remained open for 24 hours before Mr. Pittman recorded 
the depth to ground water.  Water table elevations stabilized within the open test 
pits generally ranged from 5 to 7 feet below ground surface.  These results were 
used by ERM to develop our preliminary well installation program submitted to 
the Division of Waste Management in August 2011.  The results of the test pit 
investigation, a summary table of the results, and a map showing the locations of 
the test pits overlaying the proposed landfill are presented in Appendix E. 
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Regulation - 15A NCAC 13B .0538(a)(6) 
 
(6) Stratigraphic cross-sections identifying hydrogeologic and lithologic units, and 
stabilized water table elevations.  
 
Discussion 
 
Stratigraphic cross-sections, including a cross-section location plan are presented 
in Appendix F.  Cross sections were developed using field and laboratory test 
data to group similar soil components together, survey information, soil test 
boring records and water table elevation records for each well.  The subsurface 
cross sections generally indicate a continuous sand aquifer underlying the 
proposed site with stabilized water table elevations generally ranging from 4 to 
5.5 feet below ground surface.  Based on our visits to the site to retrieve water 
table readings, the results obtained on September 9, 2011 appeared to be the most 
representative for the highest water table. 
 
The cross sections also illustrate the presence of a near surface clay, silt or 
combination of the two, layer extending across the majority of the site.  It appears 
that ground water in these areas will reach potentiometric elevations dictated by 
the regional ground water elevation within the sand aquifer; extending into to 
silts and clays.  
 
Regulation - 15A NCAC 13B .0538(a)(7) 
 
(7) Water table information, including:  
(A) tabulations of water table elevations measured at the time of boring, 24 hours, and 
stabilized readings for all borings (measured within a period of time short enough to 
avoid temporal variations in ground-water flow which could preclude accurate 
determination of ground-water flow direction and rate);  
(B) tabulations of stabilized water table elevations over time in order to develop an 
understanding of seasonal fluctuations in the water table;  
(C) an estimation of the long-term seasonal high water table based on stabilized water 
table readings, hydrographs of wells in the area, precipitation and other meteorological 
data, and streamflow measurements from the site frequent enough to demonstrate 
infiltration and runoff characteristics, and any other information available; and  
(D) a discussion of any natural or man-made activities that have the potential for causing 
water table fluctuations, including but not limited to, tidal variations, river stage 
changes, flood pool changes of reservoirs, high volume production wells, and injection 
wells.  
 
Discussion 
 
Water levels in the temporary observation wells were recorded at termination of 
boring, approximately 24 hours after termination of boring and several dates 
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thereafter.   Water levels were obtained for all of the wells within the same 
calendar day.  A summary table of water level readings is included on the 
following page as Table -1 and also included in Appendix G.  
 
Following installation of the temporary observation wells on August 26, 2011, 
Hurricane Irene resulted in over 7 inches of rainfall at the site around August 27, 
2011.  A significant rise occurred in all wells installed at the site along with the 
nearby wells in the Division of Water Resources network (Figures 3, 4 & 5).  In 
general water table elevations rose approximately 6 to 7 feet following the storm 
event.  With the transition into colder months and decreasing 
evapotranspiration, the water levels have remained at or near the levels recorded 
following Hurricane Irene. 
 
Individual graphs charting the progression of water table elevations along with 
recorded rainfall over the evaluation period are included in Appendix G for 
reference.  Of particular note is that all of the site wells exhibit the same graph 
shape and very similar groundwater elevations over the study period indicating 
a laterally continuous, relatively permeable and homogeneous groundwater flow 
regime within the surficial aquifer zone across the site.  These same 
characteristics are seen in the nearby wells monitored by Division of Water 
Resources (Figures 3, 4 & 5).  As a result, generally the ground water table is 
located approximately 4 to 6 feet below ground surface across the site. 
 
Based on the nearby wells in the Division of Water Resources monitoring 
network discussed previously, the water table elevations recorded during our 
evaluation are near long term seasonal high levels.  Historically, the long term 
seasonal high levels may be an additional 1 foot higher than those recorded.   
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Table - 1 
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ERM will continue to monitor water table elevations throughout the winter 
months to further evaluate ground water table fluctuations during the design 
permitting phase of this project.  For the purpose of this study, the highest water 
table elevations are based on readings recorded on September 9, 2011 and are 
also presented in Appendix F as part of the Stratigraphic cross-sections. 
 
Based on our initial investigation, the surficial aquifer appears to be recharged 
from rainfall infiltration.  The surficial aquifer conditions also appear to be 
consistent beyond the limits of our investigation.  Therefore, manmade impacts 
such as landfilling that may locally reduce the direct rainfall infiltration are not 
anticipated to significantly affect the behavior of the historic water table 
fluctuations. 
 
Regulation - 15A NCAC 13B .0538(a)(8) 
 
 (8) The horizontal and vertical dimensions of ground-water flow including flow 
directions, rates, and gradients.  
 
Discussion 
 
The groundwater flow conditions within the surficial aquifer at the site are 
characterized by very low hydraulic gradients and velocities.  The horizontal 
hydraulic gradient is essentially flat, with a subtle radial groundwater flow 
pattern occurring in the area around OWB-11 which serves as a local preferential 
groundwater recharge area.  The horizontal gradient can be seen in the 
stratigraphic cross-section presented in Appendix F along with individual 
hydraulic gradients and ground water velocities from well to well shown on the 
Potentiometric Map in Appendix H.  The gradient is most evident in the east-
west cross-sections: A-A’, B-B’ & C-C’.  The gradients shown are based on 
ground water table measurements from September 9, 2011. 
 
Hydraulic gradients and ground water velocities are most pronounced in the 
vicinity of OWB-11, a local recharge area.  Within this area hydraulic gradients 
range from 0.00563 ft/ft (from west to east) to 0.00218 ft/ft (from south to north).  
Consequently, the calculated ground water flow velocities at the site are low, 
ranging from 0.00235 ft/day (west to east) to 0.00091 ft /day (south to north).  
Velocities were calculated using the hydraulic gradients from well to well and 
average results of with an average coefficient of permeability of 1 X 10-4 cm/sec 
determined from the field permeability testing (rising head slug tests).    The 
gradients and velocities decrease in the western portion of the site with 
increasing distance from the recharge area.  Gradients in this area of the site 
average approximately 0.0005 ft/ft with corresponding ground water flow 
velocities of .00052 ft/day. 
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Based on the results of the calculated hydraulic gradients and ground water flow 
velocities, ground water movement below the site appears to be minimal 
(approximately 1 foot per year or less) in horizontal directions.  Additionally, 
there does not appear to be a significant vertical gradient present within the 
surficial aquifer.  Water levels within the deepest well OWB-7 at 35 feet are 
similar to those in the most shallow 15-foot wells.   
 
Regulation - 15A NCAC 13B .0538(a)(9) 
 
(9) Ground-water contour map(s) to show the occurrence and direction of ground-water 
flow in the uppermost aquifer and any other aquifers identified in the hydrogeologic 
investigation. The ground-water contours must be superimposed on a topographic map. 
The location of all borings and rock cores and the water table elevations or potentiometric 
data at each location used to generate the ground-water contours must be shown on the 
ground-water contour map(s).  
 
Discussion 
 
A groundwater contour map / potentiometric map of the uppermost aquifer is 
presented in Appendix H.  Groundwater contours are based on water level 
measurements recorded on September 9, 2011, and are intended to be 
representative of the seasonal high water table.  The contour interval chosen is 
0.5-ft due to the low hydraulic gradients across the site.  The groundwater 
contours indicate a subtle radial pattern of groundwater flow centered in the 
vicinity of the well OWB-11 located in the eastern portion of the site.  In the 
western portion of the site, the general groundwater flow direction is 
southwestward toward the unnamed tributary to the White Oak River located 
approximately 2,550 feet west. 
 
Regulation - 15A NCAC 13B .0538(a)(10) 
 
(10) A topographic map of the site locating soil borings with accurate horizontal and 
vertical control, which are tied to a permanent onsite benchmark.  
 
Discussion 
 
The surveyed locations of all borings are presented in the Surveyed Well 
Location Plan in Appendix C.  Surveying was performed by Parker & Associates, 
Inc. of Jacksonville, North Carolina.  The well data along with surveyed 
information is presented on the following page as Table – 2.  The topographic 
information shown on the plan was taken from the North Carolina Floodplain 
Mapping Program as updated through 2010 based on Lidar data. 
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Table - 2 

 
Regulation - 15A NCAC 13B .0538(a)(11) 
 
(11) Information for wells and water intakes within the site characterization study area, 
in accordance with Rule .0536(c) of this Section including:  
(A) boring logs, construction records, field logs and notes, for all onsite borings, 
piezometers and wells;  
(B) construction records, number and location served by wells, and production rates, for 
public water wells; and  
(C) available information for all surface water intakes, including use and production rate.  
 
Discussion 
 
Based on ERM’s site reconnaissance, data research and correspondence with 
local government authorities, there are no known drinking water supply wells 
within the study area (within 2,000 feet of proposed facility boundaries).  ERM 
confirmed the absence of wells with the Jones County Public Works Department.  
All residences that are located within the study area along US Highway 17 or 
White Oak River Road receive public water supply from the Town of Maysville 
or Jones County.  The well that provides the public water supply through utility 
service is located in the Town of Maysville approximately 1.5 miles south of the 
proposed landfill site.  The location of the well is shown on the next page in 
Figure – 6 provided by Division of Water Resources. 
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Figure – 6 

 
Regulation - 15A NCAC 13B .0538(a)(12) 
 
(12) Identification of other geologic and hydrologic considerations including but not 
limited to: slopes, streams, springs, gullies, trenches, solution features, karst terrains, 
sinkholes, dikes, sills, faults, mines, ground-water discharge features, and ground-water 
recharge/discharge areas.  
 
Discussion 
 
Based on the results of our subsurface investigation and field observations, the 
seasonal high water table will be near surface requiring the base grades of the 
landfill to be elevated above natural ground surface.  Additionally, the flow of 
ground water beneath and surrounding the site appears to be minimal and 
limited in horizontal direction and velocity.  Based on site reconnaissance, the 
immediate area surrounding the proposed site does not include natural or 
manmade ground water discharge features.  Manmade roadside ditches within 
the site and surrounding properties may serve as episodic recharge features and 
intersect the surficial aquifer on a seasonal basis during very wet winter months 
or following major tropical rain events.  The potential affect on the overall 
groundwater flow pattern is not expected to be significant but will be assessed. 
 
With the availability of public water supply utility in the surrounding area, the 
potential for a new substantial ground water consumer or intake is minimal. 
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Regulation - 15A NCAC 13B .0538(a)(13) 
 
(13) A report summarizing the geological and hydrogeological evaluation of the site that 
includes the following:  
(A) a description of the relationship between the uppermost aquifer of the site to local and 
regional geologic and hydrogeologic features,  
(B) a discussion of the ground-water flow regime of the site focusing on the relationship 
of C&DLF unit(s) to ground-water receptors and to ground-water discharge features,  
(C) a discussion of the overall suitability of the proposed site for solid waste management 
activities and which areas of the site are most suitable for C&DLF units, and  
(D) a discussion of the ground-water flow regime of the uppermost aquifer at the site and 
the ability to effectively monitor the C&DLF units in order to ensure early detection of 
any release of constituents to the uppermost aquifer.  
 
Discussion 
 
The site hydrogeology is characterized by a shallow surficial aquifer within the 
upper 10 feet of unconsolidated silts, clays and sands of the Inner Coastal Plain 
deposits.  The water table is generally encountered at depths of  2 to 7 feet below 
land surface at the site.  The groundwater flow conditions within the surficial 
aquifer at the site are characterized by very low hydraulic gradients and 
groundwater velocities.  The groundwater contours indicate a subtle radial 
pattern of groundwater flow centered in the vicinity of the well OWB-11 located 
in the eastern portion of the site.  The surficial soils in area around well OWB-11 
are more sandy than the rest of the site and serve as a local preferential 
groundwater recharge area. In the western portion of the site, the general 
groundwater flow direction is southwestward toward the unnamed tributary to 
the White Oak River located approximately 2,550 feet west.  The horizontal 
hydraulic gradient is essentially flat and the calculated groundwater velocities 
are on the order of 1 foot per year or less.  The wetlands within the site study 
area do not appear to be connected to the surficial aquifer.  Several wells are 
placed within the immediate vicinity of wetland boundaries; OWB-1, 4, 6, 7, 9 & 
14, and reflect water table elevations very similar to those removed from the 
vicinity of wetland boundaries.  The wetland areas contain hydric soils (clays / 
silts) in localized topographically depressed areas that collect and pool rainfall; 
not supported by ground water table.    
 
The low gradients and groundwater velocities at the site combine to limit both 
groundwater movement from the site and discharge to the nearest natural 
drainage features.  The low groundwater flow conditions and relatively 
consistent surficial aquifer characteristics will allow for effective monitoring and 
detection of potential releases from the C&DLF units.   
 
There are no known drinking water supply wells, groundwater receptors or 
groundwater discharge features within 2,000 feet of proposed facility 
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boundaries.  All residences that are located within the study area along US 
Highway 17 or White Oak River Road are served by public water supply.  Based 
on the lack of groundwater receptors and considering the limited groundwater 
flow regime at the site, the potential for offsite migration and impacts is 
considered to be low.  
 
The area within the limits of this hydrogeologic study was pre-determined as the 
best suited for landfill development based on regulatory requirements beyond 
hydrogeologic consideration.  The abundance of wetland areas within the 
property boundaries limited the consideration for development footprint.  Green 
Recycling Solutions LLC directed ERM to develop a proposed landfill area with 
no wetland impacts.  Therefore, the study area included in this hydrogeologic 
study is the best suited for landfill development within this parcel of land. 
 
Based on the results of the subsurface investigation and field observations at the 
site, the overall suitability of the proposed site for solid waste management 
activities is good.  The seasonal high water table will be near land surface 
requiring the base grades of the landfill to be elevated above natural ground 
surface.  Other engineering features may require incorporation into the final 
design based on subsequent investigations throughout the permitting process.    
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