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Evaluation ofWater-Supply Well Locations 
Proposed Vanceboro Quarry 

June 15, 2010 

1.0 Introduction 

Martin Marietta Aggregates, Inc. (MMA) is planning a new marine limestone quarry operation 
located on the border between Beaufort and Craven Counties, near Vanceboro, North Carolina 
(Figure 1). Groundwater Management Associates, Inc. (GMA) was contracted to perform a 
hydrogeologic evaluation of the Castle Hayne Aquifer in the vicinity of the Vanceboro Quarry. 
The focus ofGMA's evaluation was to determine the volume of water to be withdrawn, and to 
define the size and magnitude of the drawdown resulting from groundwater withdrawals needed 
to support operation of the open-pit mine. GMA's evaluation has included drilling of production 
and observation wells, aquifer testing, and developing a complex 3-dimensional groundwater 
flow model. GMA's initial study findings were presented in a report dated April 2, 2008 (GMA, 
2008). The North Carolina Division of Water Resources reviewed GMA's report and requested 
supplemental studies of deeper aquifer zones and additional groundwater flow modeling. GMA 
has performed the additional studies and has presented the updated modeling results to the 
NCDWR. 

Based upon testing and modeling results, GMA predicts that the initial operation of the quarry 
will require a withdrawal of approximately 11.5 million gallons per day (MGD) to dewater 1/3rd 
of the proposed quarry area. It is believed that the 11.5 MGD is a good prediction of actual 
conditions as it is estimated that only 1I3rd of the pit area will be exposed at anyone time as the 
pit expands. This condition is based upon the fact that overburden removed from an active slot 
will be cast back into an adjacent quarried-out slot. For modeling purposes, a maximwn rate of 
17 MGD was predicted, asswning that the entire pit was being dewatered at one time. The 
quarry withdrawals will result in a roughly circular cone of depression in the Castle Hayne 
Aquifer centered on the quarry. GMA produced a map illustrating the cone of depression where 
drawdown is predicted to exceed 5 feet (Figure 2). This area, herein referred to as 'ihe study 
area" is considered to be the area of significant drawdown within which MMA would closely 
monitor groundwater conditions and evaluate the potential for adverse impacts to surrounding 
groundwater users. The study area is an asymmetrical oval that extends approximately 6 miles 
west and 7 miles east ofthe center of the proposed quarry. 

This report presents the results of a reconnaissance survey by GMA of the study area presented 
in Figure 2. The focus of the study is to identify existing groundwater users within the study 
area. In addition GMA performed a cursory evaluation of the potential evidence for existing 
Karst features that may occur in the area. Karst is a term describing the land surface of an area 
underlain by limestone or dolomite that has been chemically weathered and is characterized by 
sinkholes, caves, and underground drainage. Understanding the location of existing Karst 
features could provide evidence of potential sinkholes that could develop in response to 
depressurization of the groundwater system from mine dewatering. 
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2.0 Scope of Work 

GMA perfonned a reconnaissance well survey to identify the location of water-supply wells and 
possible Karst features within the study area. The survey involved the following: 

1. 	 Review of aerial photographs and topographic maps of the study area. This task was 
intended to identify land use within the study area and to discern where developed properties 
exist. This review was also used to identify areas of natural closed topographic depressions 
that have the potential to represent existing Karst features. 

2. 	 Field reconnaissance by vehicle to search for developed properties that may have water­
supply and/or irrigation wells. This process also included compiling a photographic record 
of developed properties with evidence of wells. 

3. 	 Field inspection of natural closed topographic depressions that potentially represent Karst 
features, and 

4. 	 Review of county tax maps for all developed properties identified within the study area that 
appear to have water-supply wells. 

The results ofGMA's evaluation are presented in the following sections. 

3.0 Well Search 

GMA evaluated the study area (Figure 2) using aerial photographs and tax maps to detennine 
where developed property exists. The area within a 3-mile radius of the center of the proposed 
mine is undeveloped timber land and open agricultural land. Sparsely popUlated/developed 
property occurs between 3 and 4 miles from the center of the proposed mine. The higher 
population areas occur more than 4 miles from the mine center, and these areas are 
predominantly along Highway 33 to the northeast of the proposed mine and along Highway 17 to 
the west and southwest of the proposed mine. Figure 3 illustrates perimeter areas where 
developed properties occur within the area of significant predicted drawdown. 

Upon identifying areas of developed property from review of aerial photographs, GMA 
perfonned a field reconnaissance to search for water-supply wells that may occur. The 
reconnaissance involved a visual inspection of properties bordering all public roads within the 
area depicted in Figure 3. In addition, GMA travelled all roads (public and private) within 3 
miles of the proposed mine to evaluate land use and search for wells. This proximal area is 
predominantly timber farms owned by Weyerhaeuser. With the exception of the production well 
installed by GMA at the proposed mine site, and a shallow well point at a hunting camp located 
on the site (See Pictures 215 to 217) no water-supply wells were identified within a 3-mile radius 
of the center of the mine. On the perimeter of the search area, GMA identified 195 developed 
properties that appear to operate water-supply wells (Figure 4). At developed properties where 
GMA identified evidence of water-supply wells, GMA collected GPS coordinates at the road 
frontage of the property. When evident from the mailbox, GMA also recorded the mailing 
address of each of the developed properties. Some of these properties are also served by public 
water, as evidenced by water meter boxes. In addition, GMA made note of public water 
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availability to some areas as evidenced by fire hydrants. A photographic record of the field 
reconnaissance activities was also developed. A copy of the photographs is included on a DVD 
with this report, along with the photo description database and a geo-referenced link to a 
GoogleEarth™ image file that depicts the locations on a satellite view. Details ofGMA's field 
reconnaissance are presented in Table 1. GMA cannot attest to the completeness of the well 
search performed for the study area. Because access to developed areas was limited to 
inspection from public roadways, there likely are some wells that were not identified because 
they were not visible from the road. The data acquired provides a framework for developing a 
mitigation plan to address potential impacts to wells near the quarry, should significant impacts 
occur. 

4.0 Potential Sinkhole Features 

Identification of closed topographic depressions that may represent Karst features is very 
subjective. In areas where significant thicknesses of siliceous sediments overlie carbonate rocks, 
topographic indications of subsurface solution cavities may be lacking. In addition, alteration of 
the land surface through land clearing, farming, and timber production may eliminate visible 
evidence of Karst features. Visual inspection of aerial photographs and topographic maps is an 
effective first step in identifying potential areas where sinkhole development could occur. 

From aerial photograph and map reviews, GMA identified 12 closed topographic depressions 
that have potential to be Karst features. The locations of these depressions are presented in 
Figure 5. The closest of the potential sinkhole features is located approximately 1.75 miles 
north-northwest of the center ofthe proposed mine (Feature 11). The remaining locations are 
approximately 4 to 6 miles away from the center of the proposed mine. 

GMA attempted to visit each of the possible sinkhole features . Several of these features (e.g. 
Sink #8 and 9) were on private farm land that was not accessible to GMA without trespassing on 
private property, and thus were not inspected. GMA did observe some of the closed depressions 
(e.g., Sinks #5 and #11). These features were very shallow low areas. There was no evidence of 
active sinkhole collapse observed at these features. 

The majority of the possible sinkhole features occur in areas to the south where the land 
elevation is five to ten feet lower than at the proposed quarry. GMA postulates that these areas 
have a thinner covering of siliceous sediments overlying the Castle Hayne limestone. As a 
result, sinkhole features may have a more prominent expression on the land surface where 
sediment cover is thin than in areas with a thicker cover of siliceous sediments. 
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5.0 Monitoring Well Network 

Based upon the modeled drawdown in the Castle Hayne Aquifer predicted to occur from quarry 
withdrawals, it is evident that water-level monitoring should be performed to better understand 
the hydraulic impact ofthe quarry. Water-level monitoring requires a network of monitoring 
wells with adequate distribution to provide drawdown data within the cone of depression. GMA 
evaluated the location of existing monitoring wells in the area that are available to assist with 
groundwater monitoring. Existing monitoring wells are shown on Figure 6. The NCDENR 
operates five monitoring well stations (Cox Station, Wilmar Station, Wilmar Fire Tower Station, 
Purser Station, and Palmetto Swamp Station) that provide data from areas east, northwest, and 
west of the proposed quarry. In addition, PotashCorp Aurora operates four monitoring wells 
(T28, 1'29, T30, and T31) in areas northwest, north, and northeast of the proposed quarry. 
Details of well construction for the PotashCorp Aurora wells are presented in Table 2. 
Potash Corp has agreed to share water level data and make these wells accessible for future 
monitoring by MMA. 

Based upon the location of existing monitoring wells (Figure 6), there is a need for new 
monitoring wells to aid in water-level monitoring in areas southwest, south, and southeast of the 
proposed quarry. Therefore, GMA recommends that three new monitoring wells be constructed 
at locations shown on Figure 6. For reference, Figure 6 also depicts the locations ofprivate 
wells identified by GMA's well search, in addition to the locations of Castle Hayne Aquifer 
Capacity Use Area withdrawal sources within, and proximal to, the study area. The proposed 
new monitoring wells should be open to the upper limestone unit of the Castle Hayne Aquifer 
and should be constructed as illustrated in Figure 7. 

6.0 Conclusions 

GMA has performed an investigation of groundwater usage and potential sinkhole features 
within an approximate 6-mile radius of the proposed Vanceboro Quarry. Based upon the results 
of this investigation, GMA concludes the following: 

• 	 The proposed Vanceboro Quarry is located in a remote, undeveloped area that is 

dominated by timber production and fanning. 


• 	 With the exception of a hunting camp with a shallow well on the proposed quarry site, 
there are no developed properties, and no water-supply wells, located within a 3-mile 
radius of the center of the proposed mine. 

• 	 Most developed properties within the study area occur greater than 4 miles from the 
quarry center, and these properties are concentrated along Highway 33 to the northeast 
and along Highway 17 to the west and southwest. 

• 	 GMA identified 195 properties on the perimeter of the study area that appear to have 
water-supply wells. Some of these same properties are, or could be, served by public 
water, as evidenced by meter boxes and hydrants. 

• 	 GMA identified 12 closed depressions that have a potential to represent Karst features. 
Many of the depressions occur on private land that was not accessible to GMA for field 
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inspection. The features that were inspected by GMA did not appear to represent active 
sinkholes. Most of the depressions were located more than 4 miles from the center of the 
proposed quarry. 

• 	 GMA recommends that three new monitoring wells be constructed to provide expanded 
water-level monitoring capabilities for areas southwest, south, and southeast of the 
Vanceboro Quarry site. The new monitoring wells should be open to the upper limestone 
of the Castle Hayne Aquifer. 

7.0 Report Certification 

This report was prepared by Groundwater Management Associates, Inc., a professional 
corporation licensed to practice geology in the State ofNorth Carolina. 

rJ(?~K~4 

Richard K. Spruill, Ph.D., P.G. 

Principal Hydrogeologist 
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187 35.39386 77.13634 Ve. 375 CC Road 195 

188 35.39402 77.13696 Ve. 356 CC Road 196 
189 3.5.39412 77.13728 Ve. , 351 CC Road 197 

190 35.39443 77.13889 Vo< 247 CC Road 198 

191 35.39452 77.1394 Ve. 211 CC Road 199 
192 35.39475 77.14032 Ve. 175 CC Road 200 

193 35.39515 77.14325 Ve. x Intersection of Hwy 17 and CC Road 201 

194 35.39009 77.12352 Ve. 2897 I?) Chandler Road 202 

195 35.38978 77.12354 Ve. 2921 Chandler Road 203 

19. 35.38957 77,12354 Ve. 111 Chandler Road 204 

197 35.38912 77.1238 Ve. 2978 Chandler Road 20' 
198 35.38698 77.1153 Ve. 3123 Chandler Road 206 

199 35.3865 77.12563 Ve. 3161 Chandler Road Purser Road (Craven Co,) and Chandler Road (Beaufort Co.) • Same Road 207 

200 35.37829 77.13181 Ve. 800 Purser Road 208 

201 35.37489 77.13478 Ve. 680 PUrser Road 209 
202 35.37416 77.1354 Ve. x 111 Purser/Chandler 3 Monitoring Wels INCDENR1) 210 

203 35.37355 77.13628 Ve. 3510 Irene Road 111,111 

204 35.36832 77.14269 Ve. 295 Ch..ndJ6 Road-­ 213 

205 35.38S899 76.992411 Ve. ceC'1 Rd. ICC Road) Property with at leasl 3 Mobile Homes 

206 35,384917 76.989139 Ve. H~33 I Near CCCIi Road ICC Road) 

207 35.370111 76.974944 Ve. Tripp Road Farm House with Well 

208 35.360694 76.974694 Ve. x Norman Road Farm House with Well· Fire Hydrant & Public Wlter Noled 

209 35.359028 76.976028 Ve. No,manRoad Mobile Home on the East Side of Norman Road 

21O 35.356111 76.977661 Ve. Norman Road Near Railroad Tracks 

211 35.353917 76.978583 Ves Norman Road I At lUst 7 HOmes II NOfman Road Dead End· Waler Valve Noted 

2" 35.360389 76~969417 Ve. Tripp Road Rundown IA"'ndoned 7) House 

213 35.358417 76.96~222 Ve. Tripp Road I N~Hom~ 

214 35.347194 76.965056 Ve. Moor~ Road I 5 Wells on Moor~ Road 

2" 35.338361 76.963444 Ve. Over The Swamp Road I Triumph Misskm~ry Church - At Least 8 Wells on Over The Swamp ROld 

35.352277 77.031248 Ve. Hunting Camp Huntin! Trailer acroS5 from MMA Production Well 215,216, 217 

MMAl 35.35.2777 77.030938 Ve. On-Site Wells Production Well MMAI & Observalion wells 214 



L I fi P hC M . eTable 2 We11 ConstructIOn Data an d W ater eve s or otas orp omtonng Wlls 
Well Well 

Depth (ft) 
TOC 
Elevation 

DTW (ft) 
7/31/07 

GW Elev. 
(ft) 7/31107 

DTW (ft) 
8/6/07 

GW Elev. (ft) 
8/6/07 

S-28 239 38.93 32.00 6.93 32.06 6.78 
S-29 155.8 37.32 23.18 14.14 23.10 14.22 
S-30 84.5 40.45 10.88 29.57 11.25 29.20 
S-31 217.6 39.51 19.47 20.04 19.39 20.12 
TOC - Top of Casing of the well 
DTW - Depth to Water 
GW Elev. - Groundwater Elevation above Mean Sea Level 

Top of casing elevations provided by PotashCorp 
Well depths are below land surface as measured by GMA using a water level probe on 7/31107 
GMA does not have additional data on construction of the PotashCorp wells. Details of well 
construction could be requested from PotashCorp. 
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PROPOSED MONITORING WELL CONSTRUCTION DETAIL 
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