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Executive Summary 

This Design Hydrogeological Study was performed to assess the local and regional geologic, 
hydrogeologic and hydrologic characteristics of the uppermost aquifer regime at the proposed 
Area 2 expansion of the Halifax County Construction and Demolition (C&D) Debris Landfill.  
Requirements for the Design Hydrogeologic Study are described in Rule 15A NCAC 13B .0538 
(b). 
 
The Halifax C&D Landfill is located at 921 Liles Road in Littleton, North Carolina, approximately 
twelve miles south of Roanoke Rapids, NC and one mile north of the intersection of NC 48 and 
SR 1001 at Aurelian Springs, in the Butterwood Township.  The land area for the proposed Area 
2 is currently undeveloped.  The surrounding area is undeveloped property and agricultural.  
There is no residential or commercial/industrial development in the vicinity.  The site is located 
in the Eastern Piedmont Province of North Carolina in the Tar-Pamlico drainage basin. 
 
The approximately ±6 acre Area 2 area was investigated utilizing 16 historic soil borings, 
advanced to depths of up to 50 feet below ground surface (bgs).  The site stratigraphy is based 
more on the in-situ weathering pattern than actual depositional units.  The upper soils are stiff, 
reddish-orange clayey silt and silty clay, extending to depths of 10 to 15 feet bgs.  The borings 
generally did not encounter bedrock or partially weathered rock; however, test boring BP-1 
encountered partially weathered rock and auger refusal on bedrock at 36 feet bgs. 
 
 Ground water conditions have been characterized using 16 piezometers and permanent wells 
located in and around the C&D Area 2 footprint.  The uppermost, unconfined aquifer is located 
at an approximate elevation of 210 feet to 275 feet amsl; determined using the approximate 
bedrock depth and average groundwater elevation as the upper and lower boundaries.  
Generally, groundwater flows through the unconsolidated sediments in a northwesterly 
direction toward the local discharge feature, an unnamed tributary of Brewers Creek.  These 
fine-grained sediments yield moderate hydraulic conductivities and groundwater flow rates.    
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1.0 INTRODUCTION  

1.1 Study Purpose and Scope 

This Design Hydrogeological Study was performed to assess the local and regional 
geologic, hydrogeologic and hydrologic characteristics of the uppermost aquifer regime 
at the proposed Area 2 expansion of the Halifax Construction and Demolition (C&D) 
Landfill.  Collected field information was used to determine subsurface hydrogeologic 
and engineering properties, to evaluate hydrogeologic and geologic conditions, to 
identify base grade elevations for compliance with vertical separation requirements and 
to design effective monitoring plans for early detection of a potential release into 
groundwater and potential landfill gas migration.  Data, conclusions and 
recommendations for hydrologic and geologic conditions are provided to fulfill the 
requirements for the Design Hydrogeologic Study described in Rule 15A NCAC 13B, 
.0538 (b). 

1.2 Site Background 

The proposed Area 2 expansion will operate under NC Solid Waste Permit 42-04.  The 
Halifax landfill facility includes a municipal solid waste (MSW) unit closed December 31, 
1997, the existing C&D landfill (Phase 1), an Ash Monofill unit, woodwaste processing, 
animal waste and white goods disposal.  The planned Area 2 C&D landfill area covers 
approximately 6 acres within the existing permitted boundary and will be located east of 
the closed MSW landfill and Phase 1 C&D landfill.  Historically, the land has been forest 
and was most recently used as a soil borrow area.   
 
The facility meets the applicable location requirements of 15A NCAC 13B .0503.  This 
document and its attachments meet the hydrogeological report requirements outlined in 
Rule.0538 (a) and (b).  Design submittal requirements of .0535, including a Facility Plan, 
Engineering Plan, Construction Quality Assurance (CQA) Plan, Closure/Post Closure 
Plan, and Operations Plan, are addressed elsewhere in the permit application.  This 
document also includes a certified Water Quality Monitoring Plan (WQMP) and Landfill 
Gas Monitoring Plan in accordance with Rule .0544.  Current development plans for the 
site will observe the buffer requirements in accordance with 15A NCAC13B .0540.   
 
A regional topographic map showing the 2-mile radius around the facility is provided as 
Figure 1.  Figure 2 presents the local conditions with a 2000 foot radius. 

 

1.3 Site and facility description 

1.3.1 Location and Area Use 

The Halifax C&D Landfill is located at 921 Liles Road in Littleton, North Carolina, 
approximately twelve miles south of Roanoke Rapids, NC and one mile north of 
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the intersection of NC 48 and SR 1001 at Aurelian Springs, in the Butterwood 
Township.  The permitted facility is bound on the north by SR 1417 and in all 
other directions by private property.  The surrounding land is currently mixed 
forest and agricultural.  The closest residence is approximately 1800 feet from 
the proposed C&D landfill (Area 2).  The site topography for the northern portion 
of the site is on the Thelma U.S.G.S topographic map and the southern portion of 
the site is on the Aurelian Springs U.S.G.S topographic map.   Figure 3 shows an 
aerial photograph of the site and surrounding area.  An Area 2 site map is 
included as Figure 4. 
 
The land area for the proposed Area 2 is currently undeveloped.  The 
surrounding area is undeveloped property and agricultural.  There is no 
residential or commercial/industrial development in the vicinity.  Most 
development is located along the main roads.  Public road haul routes are shown 
on Figure 1.   
 
An on-site easement for a North Carolina Power Company overhead power line 
runs along SR 1417 at the north end of the site.  No other utilities or easements 
are known within the property boundary.  
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2.0 GEOLOGY AND GROUNDWATER CHARACTERISTICS 

2.1 Surface Topography and Drainage 

The site is located in the Eastern Piedmont Province of North Carolina in the Tar-
Pamlico drainage basin.  The existing topography, including the closed MSW and active 
C&D landfills, ranges from 220 to 360 feet above mean sea level (amsl).    
 
The uppermost aquifer is clayey silt and silty clay.  Groundwater occurs from 
approximately 10 to 40 feet bgs.  Brewers Creek runs along the western property 
boundary, with one of its tributaries bisecting the facility.  Locally, groundwater from the 
C&D Area 1 and proposed Area 2, flows northwest toward an unnamed tributary of 
Brewers Creek.   
 

2.2 Site Investigation Methodology 

The approximately ±6 acre Area 2 area was investigated utilizing 16 historic soil borings, 
advanced to depths up to 50 feet bgs.  Investigation locations were based on 
topographical and geologic features, access and existing site knowledge. BP-1 through 
BP-6 were advanced December 1995.  BP-7 through BP-14 were advanced in April 1997. 
GY-1, GY-2, GY-3, MW-15 and MW-15R were installed 1994.  Field work was performed 
under the supervision of a North Carolina licensed geologist.  To provide a 
comprehensive subsurface representation, boring logs and information from past 
investigations are included in Appendix A.  Figure 4 illustrates boring locations. 
 
Most borings were sampled using the standard penetration test (ASTM D1586).  
Representative split spoon samples, undisturbed (Shelby tube) samples and bulk soil 
samples from the auger cuttings were procured for laboratory testing. Laboratory 
testing was performed in accordance with appropriate ASTM test procedures.  
Geotechnical laboratory data is included in Appendix B. 
 
Groundwater levels were measured in select piezometers from January 1996 until 
January 1998, from September 2005 until August 2009 and in February 2011 and 
September 2012.   
 

2.3 Soil Characteristics 

According to the USDA web soil survey1, soils within Area 2 are generally classified as 
Wedowee Sandy Loam with some Loamy Udorthents and Pacolte Sandy Loam.  The 
Wedowee Sandy Loam is a well drained soil with a very moderately high to high capacity 
to transmit water; slopes range from two to ten percent.  The Pacolet Sandy Loam and 

                                                      
1 Web Soil Survey, US Dept. of Agriculture, Natural Resource Conservation Service. 
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm 
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Loamy Udorthents are also well drained soils with capacity to transmit water that 
ranges from moderately high to high; slopes range from zero to six percent. 
 
The site stratigraphy is based more on the in-situ weathering patterns than actual 
depositional units.  The upper soils are stiff, reddish-orange clayey silt and silty clay, 
extending to depths of 10 to 15 feet bgs.  These soils are moist and often exhibit 
mottling.  Occasional dark brown iron and/or manganese staining along joint surfaces, 
noted in the boring logs, provide evidence of water movement through the soils. 
 
The upper soils are underlain by a pink-white and gray sandy silt that exhibits relic 
texture derived from the parent bedrock (saprolite), resembling the nearby granite 
outcrops.  These soils grade with depth to a coarse-grained silty sand, often containing 
angular quartz or feldspar gravel and mica.  Weathered soil and saprolite eventually 
transition into weathered rock and bedrock.  The test borings and piezometers used for 
this design study were constructed in upper soils with SPT values less than 100 blows 
per foot (bpf). 
 

2.4 Regional and Site Geology 

2.4.1 Regional Geologic Characteristics 

Geologic mapping2 indicate that the proposed C&D landfill site situated on the 
eastern edge of the Eastern Piedmont Physiographic Province, just west of the 
Coastal Plain overlap.  Western Halifax County is underlain by early to late 
Paleozoic age, felsic to intermediate crystalline igneous and metamorphic rocks. 
 
Eastern Piedmont3 rocks exhibit a northeast strike and gently dip eastward 
resulting from regional metamorphism and folding that produced a broad 
plunging anticline.  The area was simultaneously intruded by a number of felsic 
(granite) plutons.  The rock formation underlying the subject site is a granitic 
pluton, identified as the Butterwood Creek intrusive. 
 
A few miles east of the site, the crystalline Piedmont rocks plunge beneath 
unconsolidated fluvial and deep-marine Coastal Plain4 deposits.  During the late 
Tertiary, portions of the eastern Piedmont were over washed by deltaic streams 
and shallow seas, resulting in a thin clayey sand and rounded quartz gravel 
veneer still visible along the site uplands.  The deeper soils are chiefly in-situ 
weathering products of granitic origin. 
 

                                                      
2 Generalized Geologic Map of North Carolina, 1991. 
3 Maher, Harmon D. Jr,, Sacks, Paul E, and Secor, Donald T. Jr.  The Eastern Piedmont in North Carolina, 
Geology of the Carolinas, Horton and Zullo, University of Tennessee Press, p79. 
4 Sohl, Norman F, and Owens, James P. Cretaceous Stratigraphy of the Coastal Plain, The Geology of the 
Carolinas, Horton and Zullo, University of Tennessee Press, 1991, p191. 
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Primary lineaments observed in area topographic mapping are defined by the 
northeast-southwest orientation of Bear Swamp and the main ridge occupied by 
SR 1417.  This northwest-southeast orientation aligns with the regional strike of 
mapped geologic formations.  Secondary topographic lineaments noted 
throughout the region include sub-parallel ridges and north-south oriented 
drainage features.  These secondary features align with prominent topographic 
features within the study area and are believed to reflect regional jointing. 
 
Granite outcrops were observed along the creek bottom north of the study area, 
south of the ash monofill site.  The granite exhibits a coarse porphyritic texture, 
with one- to two-inch diameter potassic feldspar crystals embedded in a fine 
matrix of feldspar, quartz, mica and accessory minerals.  The outcrops exhibit 
surficial exfoliation (near horizontal convex fracturing) and differential 
weathering along widely spaced, steeply dipping joint sets, resulting in rounded 
surface exposures.  The joint surfaces are generally too weathered to obtain 
reliable strike and dip measurements.  No rock outcrops were observed in the 
planned C&D landfill Area 2 footprint; nor was bedrock encountered during 
drilling which extended to a maximum depth of 50 feet bgs.  
  

2.4.2 Site Geologic Characteristics 

A test boring investigation for the C&D Area 2 site was performed.  Test borings 
BP-1 through BP-6 were installed in December 1995.  Test borings BP-7 through 
BP-14 extending to depths of 6 to 50 feet, were installed in April-May 1997.  Test 
boring elevations and construction details are summarized on Table 1.  Figure 4 
illustrates test borings and ground water level observation point locations. 
 
All but three BP- series borings (BP-1, BP-2 and BP-5) were converted to 
piezometers for long-term ground water level observation.  Three earlier 
piezometers, GY-1 through GY-3, and three ground water monitoring wells, MW-
11, MW-15 and MW-15A provide supplemental hydrogeologic data.  There are 16 
ground water piezometers within and near the proposed C&D Area 2 footprint. 
 
The soils in the upper 10 feet are generally classified as low to medium plasticity 
clayey and/or sandy silt (ML) and high plasticity silt (MH) with occasional silty 
sand (SM).  The borings generally did not encounter bedrock or partially 
weathered rock.  The deeper soils are more granular and exhibit a relic rock-like 
texture, generally classified as coarse silty sand (SM).  Test boring BP-1 
encountered partially weathered rock and auger refusal on bedrock at 36 feet 
bgs. 

2.4.3 Laboratory Analyses 

The soil test borings were sampled with standard penetration test techniques 
(ASTM D-1586).  Soil samples were visually classified by an experienced soils 
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technician and laboratory testing was performed on representative samples to 
confirm the field classifications.   
 
Shelby tube samples were obtained from within the facility boundary during the 
site study for the lined MSWLF unit.  The samples were tested for triaxial 
permeability.  Permeability values ranged from 10-5 to 10-6 cm/sec.  Visual 
observation and laboratory classification indicate these samples are 
representative of the soils within the planned Area 2 C&D site.  Density, moisture 
and porosity were also analyzed.   
 
Representative bulk samples were procured from the upper 20 feet of soils in the 
C&D Phase 2 study area.  Remolded samples were subjected to laboratory 
triaxial permeability tests and had values in the range of 10-7 to 10-8 cm/sec.  
These bulk samples are considered representative of shallower site soils. 
 
Laboratory testing results are presented on Table 2.  Test boring logs are 
presented in Appendix A with geotechnical laboratory data in Appendix B.  
 

2.5 Site Hydrogeology 

2.5.1 General 

Ground water conditions have been characterized using 16 temporary and 
permanent wells located in and around the C&D Area 2 footprint.  The 
uppermost, unconfined aquifer is located at an approximate elevation of 210 feet 
to 275 feet amsl; determined using the approximate bedrock depth5 and the 
average water level as the upper and lower boundaries.  The resulting aquifer 
thickness for Phase 2 ranges between 60 to 90 feet.  Table 3 presents 
groundwater elevation data over time. 
 
Generally, groundwater flows through the unconsolidated sediments northwest 
toward an unnamed tributary of Brewers Creek.  These fine-grained sediments 
yield moderate hydraulic conductivities and groundwater flow rates.   

2.5.2 Aquifer Slug Testing and Analysis 

Aquifer slug tests have been performed on piezometers in and around Area 2.  
Data from these aquifer tests were analyzed using the Bouwer and Rice (1976) 
method.  The Bouwer and Rice (1976) method (as modified by Bouwer, 1989) was 
developed for partially penetrating wells in an unconfined (or semi-confined) 
aquifer.  Hydraulic conductivity (K) is determined using the following equation:  
 

                                                      
5 Corrective Action Plan, March 29, 2009, Richardson Smith Gardner and Associates, Inc. Figure 4. 
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	 ln	 ln

2	 	
 

   
Where: 

  L = the screened interval length  
  Yo = the initial rise in water level from the introduction of the slug 
  re = the effective radius through which Yo is dissipated 
  rw = the horizontal distance from the well center to the aquifer 
  rc = the well casing radius of the well casing and t is time. 
 
The variable, Yo, is determined from semi-logarithmic plots of drawdown versus 
time.  The variable, Yt, is the drawdown (recovery) at any specific time t.  The 
variable, ln(re/rw), is determined using the following equation: 
 

ln 	
1

1.1

ln	
	

ln
 

   
Where:  

  D = total aquifer thickness 
  H = the portion of the aquifer tapped by the well  

A and B = constants derived from curves relating coefficients  
A and B to L/rw (Bouwer and Rice, 1976).   

 
A total aquifer thickness (D) for the water-table aquifer was estimated to be 
between 60 and 90 feet based on historic groundwater measurements and 
varying bedrock depths and weathering characteristics.    
 
The aquifer slug test data and calculated hydraulic conductivities are included in 
Appendix C.   
 
Hydraulic conductivities for the study area ranged from 3.56 x 10-4 cm/sec to 6.76 
x 10-4 cm/sec and averaged 4.62 x 10-4.  Conductivity and groundwater velocity 
data is summarized in Table 4. 
 

2.5.3 Potentiometric Surface and Ground Water Gradients 

The potentiometric surface reflects a subdued expression of the surface 
topography, which is typical of the Piedmont, and indicates a generally northwest 
ground water flow pattern, toward the unnamed tributary.   Based on test boring 
data, the uppermost aquifer varies from 60 to 90 feet in thickness, measured 
between the historic upper saturation point (water table) and the estimated 
competent bedrock depth below ground surface (bgs).  There are no obvious 
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confining layers and PWR or bedrock were not encountered in the test borings.  
Bedrock depth was estimated from the Corrective Action Plan cross-sections 
created for the C&D over closed MSW.  Observed composite high water levels 
(Table 3) vary from depths of 1 foot bgs within the low lying drainage features to 
45 feet (or more) bgs at the higher study area elevations. 
 
Based on groundwater data, high ground water levels primarily occur in April or 
May.  Low ground water levels have generally occurred in September or 
November but have been reported throughout the year at various well locations.  
A ground water potentiometric surface map prepared from September 2012 
piezometer and monitoring well data is presented as Figure 5.   
 
The potentiometric data (Table 3) and aquifer “slug” testing data (Appendix C) 
are suitable to identify recharge and discharge zones, determine flow directions 
and gradients, and estimate ground water flow velocities.  Calculated horizontal 
ground water gradients for Area 2 (units are ft/ft) vary from 0.023 in BP-1 to 1.12 
in BP-7 with an average of 0.059.   
 
Ground water velocities were calculated using slug test data by the equation:  
 

V = Ki/n 
  Where: 
  V = Ground Water Velocity  
  K = Hydraulic Conductivity (from rising head tests)  
  i = Hydraulic Gradient (from water table elevations)  
  n = Porosity (based on referenced values). 
 
A calculated ground water velocity and gradient summary is provided as Table 4. 
Ground water velocities range from 0.03 ft/day in BP-1 to 12.70 ft/day in BP-7 
with an average of 3.58 ft/day.  
 

2.5.4 Ground Water Recharge/Discharge 

Site conditions are typical of a piedmont terrane with recharge occurring over 
most of the site from the non-saturated surface soils with some downward 
recharge into the deeper, bedrock fractures.  Discharge occurs to the 
north/northwest along the perennial unnamed tributary of Brewers Creek. 
 
In general, groundwater recharge occurs outside the C&D Area 2 footprint, in the 
southeastern portion of the facility.  Groundwater discharge occurs in the 
unnamed tributary north and northwest of the landfill units.   
 
The uppermost aquifer for Area 2 appears to exhibit lateral flow with 
potentiometric surfaces that reflect a subdued expression of the surface 
topography.   
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2.5.5 Potential Natural or Man-Made Influences on Ground Water Levels 

Potential natural influences on long-term water table fluctuations include 
existing low-yield sediments and rocks located within the Area 2 footprint.   The 
landfill facility would constitute a man-made influence on water table fluctuation; 
and the reduced stormwater infiltration in the landfill footprint will potentially 
reduce water table elevations over time.    
 

2.5.6 Long Term and Short Term Seasonal High Ground Water Trends 

Ground water is influenced through rainfall, evapotranspiration, surface run-off 
and infiltration.  Historical rainfall data from 1972 - 2012 indicate that highest 
cumulative rainfall amounts typically occur in July through September.  Peak 
rainfall amounts typically occur during the summer months; however, these are 
also times of elevated evapotranspiration.  Table 4 and the associated 
hydrograph, present a precipitation study for the area. 
 
Table 3 indicates ground water elevations across the site are relatively stable.  
Select piezometers were monitored from January 1996 until January 1998, from 
September 2005 until August 2009 and in February 2011 and September 2012.  
Piezometer data indicates the highest water levels were generally found in the 
spring, from March to May.   
 
Using composite high water level measurements from the historic piezometers, 
a long term-seasonal high water level map was constructed (Figure 6).  The 
potentiometric surface, water level data and flow directions are consistent over 
the course of this investigation. 
 

2.5.7 Aquifer Characteristic Summary 

Stratigraphy shown on the hydrogeologic cross-sections (Figures 7A and 7B) 
and described in the test boring records (Appendix A) indicates the uppermost 
aquifer for Area 2 is generally unconfined, stiff, unconsolidated clayey silt and  
silty clays.  
 
The single-day potentiometric map (Figure 5) and the Long-Term Composite 
High Potentiometric Surface Map (Figure 6) indicate groundwater flows 
generally to the west and northwest.  The upgradient portion of the site is located 
to the southeast of proposed Area 2.  Groundwater discharges to the perennial 
unnamed tributaries of Bear Swamp Creek. 
 
The information presented in this section has been used to prepare both the 
Water Quality Monitoring Plan (Attachment I) and the Landfill Gas Monitoring 
Plan (Attachment J) for the site. 
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3.0 WATER QUALITY MONITORING PLAN 

The water quality monitoring system is designed to effectively detect a hazardous constituent 
release into the uppermost aquifer.  The Water Quality Monitoring Plan (WQMP) is included as 
Attachment I to this report.  This section summarizes that proposed plan. 
 
Three groundwater monitoring wells (CDMW-1, CDMW-2 and CDMW-3) and two surface water 
monitoring locations (CDSW-1and CDSW-2) are proposed. Monitoring network details 
incorporated into the Water Quality Monitoring Plan are presented in Attachment I. 
 
In summary, the following actions are proposed for the Area 2 C&D water quality monitoring 
plan. 
 

1. Properly abandon piezometers in the C&D Area 2 footprint. (BP-8, BP-9, BP-10, BP-11, 
BP-12 & GY-2). 

2. Utilize BP-7 as up-gradient monitoring well CDMW-1 
3. Advance two new monitoring locations, CDMW-2 and CDMW-3 into the monitoring plan. 
4. Maintain MW-11, BP-3, BP-4, BP-6 and BP-13 for water level monitoring only. 
5. Properly abandon GY-1, GY-3 and BP-14 due to dry or invalid water level data. 
6. Monitor C&D Phase 2 monitoring wells semi-annually in conjunction with other Halifax 

County Water Quality Monitoring. 
7. Add surface water monitoring location CDSW-1.  
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4.0 LANDFILL GAS MONITORING PLAN 

The landfill gas monitoring system is designed to effectively detect potential landfill gas 
migration in the subsurface.  The Landfill Gas Monitoring Plan is included as Attachment J to 
this report.  This section summarizes that proposed plan. 
 
The existing landfill gas network monitors the closed MSW and active Phase 1 C&D landfill.  
Two landfill gas monitoring wells GM-6 and GM-7 will be installed to monitor for landfill gas 
from the Phase 2 C&D landfill.  The Landfill Gas Monitoring Plan showing existing and proposed 
landfill gas monitoring wells is presented in Attachment J. 
 
The following actions are proposed for landfill gas monitoring at the site: 

1. Continue monitoring the existing system around the closed MSW and Phase 1 C&D. 
2. Install landfill gas monitoring wells near the property line east and south of the Phase 2 

C&D unit. 
3. Perform quarterly monitoring. 

 
Due to the stream located north of the landfill, as well as the animal waste and borrow areas 
between the two landfill units, additional landfill gas wells are not deemed necessary in these 
areas.  Further discussion regarding the rationale for the landfill gas monitoring network is 
included in the landfill gas plan. This plan meets the requirements of the November 2010 
NCDENR Landfill Gas Monitoring Guidance Document and 15A NCAC 13B .0544 (d). 
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Table 1
Test Boring Data and Piezometer Construction Details

Halifax County C&D Landfill - Phase 2

By: JAS
Date: 8/19/1997

Boring Install Ground PVC Pipe Boring PWR Refusal Top of Sceen Top of Screen Bot. of Screen Bottom of Screen 
Number Date Elevation Elevation Depth, ft Depth, ft. Depth, ft. Depth, ft. Elevation Depth, ft. Elevation

BP-3* 12/6/95 313.7 300.5 50 NE NE 38 275.7 48 265.7
BP-4 12/6/95 310.8 313.16 48 NE NE 38 272.8 48 262.8
BP-6 12/5/95 315 317.28 25 NE NE 15 300.0 25 290.0
BP-7 4/29/97 301.1 303.91 20 NE NE 15 286.1 20 281.1
BP-8 4/29/97 299.8 303.07 30 NE NE 24 276.3 28.5 271.3
BP-9 4/28/97 302.1 303.48 36 NE NE 26 276.1 36 266.1

BP-10 4/30/97 284.4 286.4 15 NE NE 10 274.4 15 269.4
BP-11 5/1/97 280 284.83 6 NE NE 1 279.0 6 274.0
BP-12 4/30/97 294.4 295.97 26 NE NE 21 273.4 26 268.4
BP-13 4/30/97 286.1 288.5 20 NE NE 15 271.1 20 266.1
BP-14 5/1/97 269.7 274.03 6 NE NE 1 268.7 6 263.7
GY-1 -- 291.2 292.51 30 NE NE -- -- -- --
GY-2 -- 297.9 299.99 20 NE NE -- -- -- --
GY-3 -- 304.2 304.2 50 NE NE -- -- -- --

MW-11 -- -- 265.96 -- NE NE -- -- -- --
MW-15 9/21/94 307.1 309.09 20 NE NE 35 272.6 49 258.1

Notes: 1. No data exists for GY series borings, advanced by others ca. 1994.

2. Boring record not located for MW-11, advanced by others ca. 1994.

3. No 7-day ground water levels were obtained

4. Piezometer BP-3 is located in an area where the ground has been excavated and the piezometer lowered. 
Hence the TOC elevation is currently lower than the original grade elevation.

5. NE= Not Encountered

Piezometer Construction DataElevation Data Geotechnical Data



Table 2
Geotechincal Laboratory Data

Halifax County C&D Landfill - Phase 2

By: JAS
Date:8/19/1997 

Sample Sample Sample Natural
Number Depth, ft. Type % > 3" % Gravel % Sand % Silt % Clay Liquid Plasticity USCS Moisture

>75 mm 75 mm> 4.5 mm> 0.075 mm> 0.005 mm> Limit Index Class. %
BP-1 0-1.5 Jar 0 0 29 18 53 59 27 MH --
BP-3 0-1.5 jar 0 0 30 20 50 57 29 CH --
BP-3 3.0-5.0 Bulk 0 0 59 40* -- 37 10 SM 13.8

BP-6 (1) 0-1.5 Jar 0 0 20 35 45 58 12 MH --
BP-6(2) 3.5-5.0 jar 0 0 47 32 21 59 7 MH --

BP-6 15-20 Bulk 0 0 48 52* -- 49 15 ML 34.2
BP-7 1.0-10.1 Jar 0 0 39 39 22 43 15 ML 36.7
BP-8 1.0-10.0 Bulk 0 0 37 10 53 49 15 ML 25.1
BP-9 15-20 Bulk 0 0 48 34 18 45 6 ML 31.8

BP-12 0-1.5 Jar 0 0 18 65 17 72 13 MH 72
BP-13 0-1.5 Jar 0 0 20 62 18 70 16 MH 57.8

Sample Sample Sample 
Number Depth, ft. Type Max. Dry Optimum Natural Total** Rem. Dry Remolded Ksat @ 5 psi

Densiyt, pcf Moisture, % Moisture, % Porosity, % Density, pcf Moisture, % cm/sec

BP-3 3.0-5.0 Bulk 107.5 19 13.8 40.3 102.5 22 3.97E-08
BP-6 15.0-20.2 Bulk 102.6 21.5 34.2 43.2 97.6 24.5 1.45E-07
BP-8 1.0-10.0 Bulk 98.1 24 25.1 45.9 92.9 24.4 2.96E-07

Thr following Undisturbed Samples were collected during Nov-Dec 1995 for MSW permiting report and considered representative:

Sample Sample Sample 
Number Depth, ft. Type Dry Wet Natural Total Ksat @ 5 psi

Density, pcf Density, pcf Moisture, % Porosity, % cm/sec
B-4 1.0-3.0 Tube 110.6 129.8 17.3 35.6 4.66E-06
B-8 5.0-7.0 Tube 99.5 123.2 23.8 42 1.62E-05

Note to Above : Moisture Contents are Dry Unit Weight Based

* Represents silt and clay fractions combined (<200 sieve wash)

** Total Porosity values are backcalculated from Void Ratios

Falling head triaxial permeability tests were run with 1 to 2 psi
with differential pressure across sample, hydraulic gradient of 12

Samples tested by Geotechnologies, Inc.

Grain Size Distribution and Soil Classification

Remolded Moisture-Density Data Hydraulic Coductivity Data

In-Situ Moisture-Density and Hydraulic Conductivity Data



Table 3
Halifax County C&D Landfill - Phase 2

Long-Term Water Level Summary

By: MG
Date:9/18/2012

Piezometer
Date 

Installed
Ground 

Elevation
Stick-Up 
Height

Top of Casing 
Elevation

Previous 
TOC

Time of 
Boring

24-hour 
readings

1/24/1996 1/26/1996 2/26/1996 3/20/1996 4/23/1996

BP-3 12/6/1995 ----- ----- 300.50 315.39 268.19 268.48 -- 268.33 269.28 269.94 270.14
BP-4 12/6/1995 310.8 2.36 313.16 313.16 272.5 274.55 -- 273.72 274.93 275.26 275.67
BP-6 12/5/1995 315.0 2.28 317.28 317.28 298.36 299.06 -- 299.39 303.97 303.48 303.67
BP-7 4/29/1997 301.1 2.81 303.91 303.91 300.1 297.84 -- -- -- -- --
BP-8 4/29/1997 299.8 3.27 303.07 303.07 278.1 285.37 -- -- -- -- --
BP-9 4/28/1997 302.1 1.38 303.48 305.48 283.7 283.22 -- -- -- -- --
BP-10 4/30/1997 284.4 2.00 286.40 286.40 279.6 278.54 -- -- -- -- --
BP-11 5/1/1997 280.0 4.83 284.83 284.83 279.5 277.95 -- -- -- -- --
BP-12 4/30/1997 294.4 1.57 295.97 295.97 273.1 287.43 -- -- -- -- --
BP-13 4/30/1997 286.1 2.40 288.50 288.50 270.3 278.78 -- -- -- -- --
BP-14 5/1/1997 269.7 4.33 274.03 274.03 267.2 267.1 -- -- -- -- --
GY-1 ** 291.2 1.31 292.51 292.51 -- -- ----- -- ----- ----- -----
GY-2 ** 297.9 2.09 299.99 299.99 -- -- 278.36 -- 278.35 278.35 278.34
GY-3 ** -- -- 304.2 304.20 -- -- 265.07 -- 265.10 265.52 265.81
MW-15 ** -- -- 309.09 309.09 -- -- -- -- 266.53 266.46
MW-15R ** -- -- 299.78 265.6 264.95 -- -- -- -- --

NOTE:
** Test boring data not available.  Borings performed ca. 1994.
--Test Results (Water Depth & Ground water elevation) are not available
----Test Results shows no water i.e. dry piezometer.
For date before 9/30/05,ground water elevation is measured with previous TOC data.



Table 3
Halifax County C&D Landfill - Phase 2

Long-Term Water Level Summary

By: MG
Date:9/18/2012

Piezometer

BP-3
BP-4
BP-6
BP-7
BP-8
BP-9
BP-10
BP-11
BP-12
BP-13
BP-14
GY-1
GY-2
GY-3
MW-15
MW-15R

5/22/1996 6/25/1996 7/31/1996 8/27/1996 10/2/1996 10/29/1996 11/27/1996 12/31/1996 1/31/1997 2/25/1997 3/28/1997 5/1/1997

270.48 270.41 270.51 270.55 270.50 270.89 270.79 271.10 272.02 271.93 272.26 272.24
275.88 275.21 274.55 274.68 275.18 275.87 275.64 276.66 277.05 277.23 277.19 276.77
302.89 298.93 298.80 298.92 298.86 302.03 301.34 301.50 299.79 304.80 304.21 303.08

-- -- -- -- -- -- -- -- -- -- -- 300.59
-- -- -- -- -- -- -- -- -- -- -- 289.12
-- -- -- -- -- -- -- -- -- -- -- 286.82
-- -- -- -- -- -- -- -- -- -- -- 280.54
-- -- -- -- -- -- -- -- -- -- -- 278.78
-- -- -- -- -- -- -- -- -- -- -- 289.00
-- -- -- -- -- -- -- -- -- -- -- 281.18
-- -- -- -- -- -- -- -- -- -- -- 267.34

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
278.32 ----- 278.32 278.33 278.32 278.27 278.25 278.24 278.28 ----- ----- -----
266.10 266.18 266.33 266.40 266.40 266.61 266.48 267.00 267.29 267.35 267.68 267.64
266.95 267.06 267.32 267.47 267.13 267.53 267.39 268.19 268.52 268.48 268.79 268.86

-- -- -- -- -- -- -- -- -- -- -- --



Table 3
Halifax County C&D Landfill - Phase 2

Long-Term Water Level Summary

By: MG
Date:9/18/2012

Piezometer

BP-3
BP-4
BP-6
BP-7
BP-8
BP-9
BP-10
BP-11
BP-12
BP-13
BP-14
GY-1
GY-2
GY-3
MW-15
MW-15R

6/30/1997 7/17/1997 8/28/1997 9/30/1997 11/4/1997 1/2/1998 9/30/2005 10/25/2005 11/28/2005 12/28/2005 1/26/2006 2/23/2006 5/19/2006

271.48 271.12 270.35 269.72 268.85 268.43 268.71 268.28 267.90 268.95 269.89 268.00 269.13
275.39 274.71 273.63 272.71 271.78 271.89 271.15 270.41 270.00 271.14 272.36 272.94 271.38
298.26 296.40 294.77 293.72 293.02 295.93 293.85 294.33 294.03 297.79 299.03 298.50 294.80
294.61 293.27 291.59 290.33 289.33 292.61 289.89 286.96 285.61 285.39 285.35 295.99 293.15
285.49 284.25 282.24 280.78 -- 281.81 280.94 275.98 275.98 276.07 283.35 281.04 281.42
283.93 282.92 281.50 280.30 279.50 280.38 276.26 275.55 275.28 273.70 274.68 274.56 277.10
276.58 276.03 275.54 275.73 275.53 277.49 272.99 ----- ----- ----- ----- ----- 275.60
275.62 ----- ----- ----- ----- 276.75 ----- ----- ----- ----- ----- ----- -
280.26 277.77 276.11 275.74 275.88 279.80 273.50 ----- ----- ----- ----- ----- 279.60
274.94 273.26 272.47 266.39 273.15 276.87 270.83 272.20 273.15 267.28 269.91 269.98 275.48
265.86 264.97 264.78 265.37 265.68 266.88 264.51 264.49 264.50 264.43 264.48 264.45 265.81

----- ----- ----- ----- ----- -- 261.99 261.99 262.01 262.01 262.03 261.99 261.96
----- ----- ----- ----- ----- -- 278.27 278.28 278.27 278.27 278.27 278.26 278.24

267.17 -- -- -- Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed
268.16 267.92 267.34 266.87 266.02 replaced replaced replaced replaced replaced replaced replaced replaced

-- -- -- -- -- -- 267.30 266.83 266.58 267.29 268.20 268.57 267.06



Table 3
Halifax County C&D Landfill - Phase 2

Long-Term Water Level Summary

By: MG
Date:9/18/2012

Piezometer

BP-3
BP-4
BP-6
BP-7
BP-8
BP-9
BP-10
BP-11
BP-12
BP-13
BP-14
GY-1
GY-2
GY-3
MW-15
MW-15R

8/7/2006 9/17/2006 10/16/2006 11/29/2006 12/19/2006 2/20/2007 3/14/2007 8/10/2007 10/11/2007 12/12/2007 1/18/2008 5/9/2008 6/27/2008

272.15 273.25 274.05 276.50 275.00 274.85 274.20 272.30 268.92 267.60 270.00 277.30 272.13
272.36 271.86 272.43 274.48 275.01 276.16 275.98 272.01 269.46 268.16 268.26 272.91 273.61
297.05 296.63 297.00 300.48 299.43 300.56 300.53 293.28 290.13 ----- ----- 296.18 295.23
293.51 292.61 292.73 298.91 297.56 298.81 298.03 289.96 286.41 284.99 285.36 294.36 292.76
281.67 280.02 280.57 280.57 284.92 286.27 275.95 279.47 276.52 ----- ----- 282.42 281.92
277.16 276.26 276.53 279.23 279.38 281.08 273.38 275.93 273.03 271.88 271.98 275.23 278.03
275.40 275.70 276.20 278.95 277.90 279.00 - 273.20 270.30 271.15 272.35 277.05 275.05

- - 275.56 278.38 275.83 ----- - ----- ----- ----- ----- 277.08 -----
279.59 278.42 278.87 285.72 284.62 ----- - 274.77 271.47 272.57 273.47 283.97 278.07
275.30 275.00 275.62 279.55 278.50 279.75 265.70 271.25 268.40 270.15 270.65 278.10 273.65
265.23 265.85 266.05 266.08 266.58 267.23 264.38 264.63 ----- ----- 264.53 266.38 265.03
261.99 262.01 262.01 261.96 261.96 262.01 262.01 262.01 260.96 261.99 261.96 262.01 262.01
278.24 278.24 278.24 278.24 278.24 278.26 278.26 278.24 278.24 278.24 278.24 278.24 278.24

Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed
replaced replaced replaced replaced replaced replaced replaced replaced replaced replaced replaced replaced replaced
269.58 270.40 271.63 273.68 273.18 272.95 272.48 270.28 267.83 266.43 267.38 272.98 270.48



Table 3
Halifax County C&D Landfill - Phase 2

Long-Term Water Level Summary

By: MG
Date:9/18/2012

Piezometer

BP-3
BP-4
BP-6
BP-7
BP-8
BP-9
BP-10
BP-11
BP-12
BP-13
BP-14
GY-1
GY-2
GY-3
MW-15
MW-15R

8/22/2008 10/6/2008 11/20/2008 2/13/2009 5/18/2009 8/17/2009 2/16/2011 9/21/2012 Maximum Minimum Difference

273.80 272.55 270.55 271.30 270.50 267.90 268.25 275.00 277.30 267.60 9.70
271.46 270.16 268.96 269.61 271.41 268.56 267.66 271.86 277.23 267.66 9.57
291.88 289.98 ----- 290.48 294.53 289.78 ----- 293.18 304.80 289.78 15.02
288.01 285.81 284.51 285.81 292.61 286.01 285.66 292.51 300.59 284.51 16.08
277.72 275.87 275.67 275.87 280.27 275.27 ----- 276.57 289.12 275.27 13.85
273.73 272.18 271.28 272.18 275.68 272.08 271.63 273.88 286.82 271.28 15.54
271.40 ----- 271.15 272.60 275.10 269.80 272.55 275.50 280.54 269.80 10.74

----- ----- ----- ----- 275.38 ----- ----- 276.13 278.78 275.38 3.40
273.67 272.27 272.17 275.97 280.42 271.97 274.97 272.87 289.00 271.47 17.53
270.50 269.70 270.00 273.35 275.50 269.25 272.65 275.90 281.18 265.70 15.48
264.53 264.53 264.53 264.53 266.13 264.53 264.78 264.63 267.34 264.38 2.96
262.01 262.01 262.06 262.01 262.06 262.01 261.06 262.31 262.31 260.96 1.35
278.24 278.24 278.24 278.24 278.24 278.29 278.19 278.29 278.36 278.19 0.17

Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed Destroyed 267.68 265.07 2.61
replaced replaced replaced replaced replaced replaced replaced replaced 268.86 266.02 2.84
272.13 270.78 268.98 269.78 269.23 266.88 265.95 274.28 274.28 265.95 8.33



Table 4
Horizontal Gradient and Velocity Calculations

Halifax County C&D Landfill - Phase 2

By: JAS
Date:  8/19/1997

Well No.
Hydraulic 

Conductivity (k)
Hydraulic 

Gradient (i)
Effective 

Porosity (n)
Ground Water 

Velocity (V)
BP-3 0.29 0.023 0.2 0.03
BP-4 2.21 0.040 0.2 0.44
BP-6 10.8 0.070 0.2 3.78
BP-7 22.84 0.112 0.2 12.70
BP-8 3.2 0.050 0.2 0.80
BP-9 3.45 0.030 0.2 0.52
BP-10 27.92 0.060 0.2 8.38
BP-12 4.74 0.050 0.2 1.19
BP-13 9.46 0.093 0.2 4.40

Notes: Ground Water Velocity Calculated from Equation:

V=Ki/n

Hydraulic Coductivity in ft/day
Hydraulic Gradient in ft/ft
Effective Porosity in ft/ft
Ground Water Velocity in ft/day

Effective Porosity values from published lieterature.
Hydralic Conductivity values form aquifer slug testing
Hyraulic Gradient values calculated from hydraulic gradient map



Table 5
Historical Precipitation Data (1972-2012)

Halifax C12/14/2012 Landfill, Phase 2

By: MG
Date: 3/13/2012

1972 1973 1974 1975
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 1.94 1 2.15 1 4.21 1 5.74
2 4.89 2 3.63 2 2.67 2 4.60
3 3.3 3 3.74 3 3.67 3 7.21
4 2.38 4 3.80 4 0.98 4 1.28
5 5.37 5 3.48 5 6.87 5 2.35
6 5.36 6 8.76 6 3.09 6 1.32
7 3.25 7 5.18 7 2.43 7 12.22
8 1.37 8 8.55 8 7.75 8 0.87
9 5.51 9 1.24 9 4.13 9 11.31
10 7.01 10 1.64 10 1.54 10 1.31
11 5.48 11 1.45 11 1.19 11 3.64
12 4.83 12 6.81 12 3.84 12 3.39

Total 50.69 Total 50.43 Total 42.37 Total 55.24

1976 1977 1978 1979
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 4.29 1 2.99 1 6.21 1 6.38
2 1.91 2 2.86 2 0.83 2 3.24
3 2.2 3 4.94 3 4.47 3 3.52
4 0.77 4 2.11 4 5.49 4 4.43
5 3.15 5 4.79 5 4.00 5 6.35
6 3.61 6 3.05 6 3.51 6 2.31
7 4.34 7 2.67 7 4.74 7 2.19
8 4.55 8 5.99 8 4.05 8 1.21
9 4.98 9 4.64 9 1.72 9 10.04
10 5.58 10 9.53 10 1.35 10 1.85
11 1.85 11 6.67 11 5.24 11 5.87
12 3.35 12 3.43 12 3.28 12 1.11

Total 40.58 Total 53.67 Total 44.89 Total 48.5

1980 1981 1982 1983
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 4.96 1 0.66 1 4.98 1 2.26
2 1.42 2 2.89 2 5.67 2 5.50
3 4 3 2.48 3 2.64 3 5.08
4 2.37 4 1.14 4 2.86 4 6.64
5 2.88 5 4.62 5 3.52 5 5.15
6 1.4 6 1.96 6 4.63 6 1.97
7 1.87 7 1.83 7 3.19 7 0.88
8 0.4 8 5.75 8 2.23 8 2.03
9 2.43 9 2.71 9 2.39 9 6.87
10 5.98 10 2.31 10 4.88 10 3.60
11 2.05 11 1.75 11 2.41 11 3.93
12 1.8 12 4.74 12 3.54 12 6.07

Total 31.56 Total 32.84 Total 42.94 Total 49.98



Table 5
Historical Precipitation Data (1972-2012)

Halifax C12/14/2012 Landfill, Phase 2

By: MG
Date: 3/13/2012

1984 1985 1986 1987
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 3.89 1 4.24 1 2.03 1 7.40
2 5.99 2 4.41 2 1.82 2 3.74
3 3.96 3 1.17 3 2.81 3 5.33
4 5.89 4 0.55 4 1.29 4 7.54
5 6.93 5 3.98 5 1.97 5 1.80
6 1.16 6 4.17 6 0.1 6 2.60
7 7.67 7 6.65 7 1.9 7 3.91
8 3.86 8 5.26 8 12.92 8 2.57
9 2.06 9 3.78 9 0.91 9 6.19
10 1.35 10 3.19 10 1.8 10 2.13
11 2.43 11 10.31 11 2.07 11 2.52
12 2.52 12 1.65 12 4.97 12 3.82

Total 47.71 Total 49.36 Total 34.59 Total 49.55

1988 1989 1990 1991
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 2.97 1 2.05 1 4.16 1 4.60
2 3.48 2 5.53 2 4.15 2 0.88
3 1.55 3 8.21 3 3.70 3 4.86
4 4.42 4 7.87 4 3.80 4 2.85
5 3.26 5 4.69 5 6.49 5 1.35
6 4.95 6 7.78 6 1.01 6 3.84
7 3.67 7 2.18 7 2.92 7 6.81
8 3.10 8 4.85 8 6.49 8 6.64
9 1.86 9 2.36 9 0.43 9 3.97
10 3.01 10 4.84 10 3.14 10 2.96
11 4.31 11 3.69 11 1.35 11 1.23
12 0.77 12 3.24 12 2.78 12 2.78

Total 37.35 Total 57.29 Total 40.42 Total 42.77

1992 1993 1994 1995
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 4.29 1 5.05 1 3.39 1 3.31
2 2.14 2 1.77 2 3.66 2 3.18
3 3.68 3 7.53 3 7.27 3 5.47
4 2.72 4 3.35 4 1.49 4 1.17
5 3.94 5 3.03 5 7.03 5 4.63
6 6.63 6 3.22 6 7.26 6 5.91
7 3.02 7 1.64 7 3.88 7 6.08
8 6.69 8 0.81 8 3.74 8 3.86
9 1.89 9 4.84 9 1.65 9 2.55
10 3.41 10 3.40 10 3.22 10 6.51
11 4.47 11 3.27 11 0.74 11 3.93
12 2.54 12 4.10 12 1.27 12 1.93

Total 45.42 Total 42.01 Total 44.6 Total 48.53



Table 5
Historical Precipitation Data (1972-2012)

Halifax C12/14/2012 Landfill, Phase 2

By: MG
Date: 3/13/2012

1996 1997 1998 1999
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 5.85 1 2.88 1 6.30 1 6.17
2 3.44 2 2.8 2 4.79 2 1.58
3 3.04 3 3.17 3 6.67 3 3.42
4 3.76 4 4.62 4 3.17 4 3.64
5 5.29 5 0.73 5 NR 5 1.00
6 NR 6 2.49 6 4.13 6 2.61
7 NR 7 7.35 7 5.40 7 6.73
8 6.19 8 1.06 8 3.08 8 3.54
9 7.88 9 3.66 9 3.31 9 21.57
10 4.87 10 2.17 10 1.56 10 4.63
11 3.58 11 3.8 11 1.74 11 1.99
12 4.27 12 3.54 12 5.33 12 2.09

Total 48.17 Total 38.27 Total 45.48 Total 58.97

2000 2001 2002 2003
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 4.46 1 1.44 1 4.96 1 2.26
2 1.08 2 2.64 2 1.15 2 4.80
3 2.31 3 4.39 3 4.15 3 4.83
4 4.25 4 2.15 4 2.98 4 6.41
5 4.73 5 2.67 5 2.59 5 6.22
6 4.14 6 12.48 6 1.63 6 5.80
7 9.71 7 3.04 7 2.67 7 5.17
8 7.07 8 4.09 8 7.72 8 5.03
9 6.43 9 2.21 9 2.17 9 9.48
10 0.00 10 1.11 10 5.8 10 2.74
11 2.20 11 1.22 11 4.18 11 2.50
12 1.33 12 1.76 12 4.05 12 4.54

Total 47.71 Total 39.2 Total 44.05 Total 59.78

2004 2005 2006 2007
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 1.75 1 2.88 1 2.28 1 2.50
2 3 2 2.27 2 1.33 2 2.07
3 1.62 3 4.20 3 0.64 3 1.89
4 4.1 4 2.30 4 2.91 4 3.23
5 3.1 5 3.68 5 2.96 5 1.49
6 4.43 6 1.64 6 8.85 6 2.65
7 7.71 7 5.16 7 8.88 7 3.52
8 12.4 8 2.14 8 2.13 8 4.23
9 3.95 9 1.60 9 9.09 9 0.91
10 3.21 10 5.32 10 6.01 10 4.75
11 4.62 11 4.01 11 6.88 11 0.61
12 3.02 12 5.82 12 2.61 12 4.22

Total 52.91 Total 41.02 Total 54.57 Total 32.07



Table 5
Historical Precipitation Data (1972-2012)

Halifax C12/14/2012 Landfill, Phase 2

By: MG
Date: 3/13/2012

2008 2009 2010 2011
Month Value (in) Month Value (in) Month Value (in) Month Value (in)

1 0.85 1 2.61 1 4.59 1 2.19
2 3.3 2 0.84 2 2.94 2 1.16
3 4.05 3 9.07 3 4.66 3 5.4
4 8.28 4 0.61 4 1.27 4 2.63
5 2.77 5 3.89 5 6.41 5 1.49
6 2.91 6 3.50 6 0.58 6 4.09
7 5.49 7 3.78 7 2.90 7 6.33
8 1.42 8 4.99 8 4.46 8 13.67
9 5 9 2.83 9 5.22 9 5.33
10 0.94 10 1.14 10 3.37 10 2.52
11 3.01 11 7.90 11 0.94 11 4.04
12 3.62 12 5.58 12 2.32 12 1.21

Total 41.64 Total 46.74 Total 39.66 Total 50.06

2012
Month Value (in)

1 1.69 NOTE:
2 8.97 NR = Not Reported
3 2.84 * = incomplete data
4 3.44 DATA from station COOP 317319
5 5.85
6 4.61
7 4.57
8 18.92
9 5.91

10* 2.63
11
12

Total* 59.43



0

10

20

30

40

50

60

70

P
re

ci
p

it
at

io
n

 (
in

ch
es

)

Year

Table 5 Hydrograph
Annual Precipitation - Halifax County

Annual Precipitation



 

 

 

 

 

 

 

 

THIS PAGE LEFT BLANK INTENTIONALLY 



 

Appendix A 

Boring Logs 
 

Design Hydrogeologic Report 
Halifax County C&D Landfill – Area 2 

Halifax County, North Carolina 
  



 

 

This page intentionally left blank. 
 











































 

Appendix B 

Geotechnical Laboratory Data 
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Appendix C 

Aquifer Slug Test Data 
 

Design Hydrogeologic Report 
Halifax County C&D Landfill – Area 2 
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