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ARSENIC occurrence IN THE UNCONFINED FRACTURED BEDROCK AQUIFER SYSTEM OF THE NORTH CAROLINA PIEDMONT

Charles G. Pippin, Aquifer Protection Section, NCDENR, Mooresville, NC

Talk and Dinner: February 2, 2006

Concord, NC

Association of Engineering Geologists - Carolina Section 
Meeting: 

Place: 
Dave and Buster's Grand Sports Cafe, Concord, NC (see directions on page 3)

Date:  
Thursday, February 2, 2006

Time: 
6pm social hour, 7pm dinner, 8pm speaker

     Program:
Arsenic occurrence in the unconfined fractured bedrock aquifer system of the North Carolina Piedmont

Cost: 

Member/Non-member $25, Student: $10

Reservations: 
Please make reservations with Tyler Clark by Friday, January 27, 2006.

Phone: 919-733-2423


E-mail:  tyler.clark@ncmail.net
Or you may also mail reservation to:

Tyler Clark

North Carolina Geological Survey

1612 Mail Service Center

Raleigh, NC  27699-1612

(reservation form attached at end of document)

Abstract:

ARSENIC OCCURENCE IN THE UNCONFINED FRACTURED BEDROCK AQUIFER SYSTEM OF THE NORTH CAROLINA PIEDMONT

A study to assess the distribution of arsenic in North Carolina was initiated in 2000. Data collected from historically and recently sampled domestic water supply wells (DWSW) have been combined to produce a database of over 24,000 groundwater samples, of which ~10,000 samples have been geolocated based on address information. Probability analysis, using indicator kriging, revealed a high probability zone for detectable arsenic in groundwater that trends northeast from Union County to Person County. This zone is spatially correlative with volcanic and volcaniclastic rock bodies of the Carolina Zone (CZ). 

Veined and disseminated sulfides have been observed in cores from the CZ. Laboratory analyses of respective sulfide minerals and their host rocks suggest that they are a naturally occurring source of arsenic. In addition, field-based geochemical studies of naturally occurring iron-manganese boulder and fracture coatings, ceramic streak plate experiments, along with additional sampling of DWSW, soils, stream water and stream sediment are being used to understand arsenic fate and transport in the unconfined fractured bedrock aquifer system, characteristic of the CZ. 

Our interim conclusions suggest that chemical weathering of the upper bedrock results in the dissolution of arsenic from sulfide bearing minerals and, depending on groundwater chemistry, precipitation onto fracture surfaces. The fraction that is not precipitated is then flushed from the groundwater system via discharge to surface waters where transport through a greater oxidation front (i.e., moving from a groundwater system to a surface water system) forces precipitation of iron and manganese oxyhydroxides with which arsenic is co-precipitated. 

Of particular interest to our study is the role DWSW have on the geochemical system. For example, historically elevated arsenic levels have been recorded in Public Water Supply Wells (PWSW) from many areas in the state. These levels typically attenuate over a few years. The limited temporal data we have for DWSW does not indicate similar reductions in arsenic levels. We hypothesize that the greater production volumes of PWSW changes the local geochemistry resulting in either the depletion of the source material or the prevention of conditions favorable for sulfide dissolution.

About the Speaker:

Chuck Pippin is a Hydrogeologist with the Resource Evaluation Program of the NCDENR, DWQ, Aquifer Protection Section.  His work involves the hydrogeologic characterization of the unconfined crystalline rock aquifer systems of the Piedmont of North Carolina. His recent work has focused primarily on arsenic distribution and source assessment and characterization of the transition zone in crystalline rock aquifers.  

Directions:
Dave and Buster's Grand Sports Cafe
Concord Mills Mall
8361 Concord Mills Blvd.
Concord, NC 28027
(704) 979-1700
For directions coming from Greensboro (North):

Take Interstate 85 S to Exit 49 (Speedway Blvd.) 

Take a right on Speedway Blvd.

Concord Mills will be on your left

Dave and Buster’s is located next to the AMC Theater

The entrance and parking to Dave and Buster’s is facing Speedway Blvd 

For directions coming from Charlotte-Douglass Airport (South):

Take a Left at Old Dowd Road (first traffic light out of the Airport)

Take a right onto Little Neck road.  At traffic light make a left onto Wilkinson Blvd.

Take Interstate 85 N to Exit 49 (Speedway Blvd.) 

Take a left on Speedway Blvd.

Concord Mills will be on your left

Dave and Buster’s is located next to the AMC Theater at Entry 1

The entrance and parking to Dave and Buster’s is facing Speedway Blvd 

(Dave and Buster’s can be accessed from all entrances to Concord Mills on the Left)
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CAROLINA SECTION AEG SPONSORS

Thanks to our sponsors:


Enviro-Equipment, Inc., 888-274-8929, www.enviro-equipment.com
Trigon, 336-668-0093, www.trigoneng.com
Vulcan Aggregates, 336-767-4600, www.vulcanmaterials.com
Hill Equipment, 336-230-1081 (fax)

AE Drilling, 864-288-1986, mlassiter@aedrilling.com
Ameridrill, 704-896-7575, ameridrillcorp@bellsouth.net
Environmental Conservation Laboratories, Inc. (ENCO), (919) 661-0490, LetENCO@bellsouth.net
Joyce Engineering, 804-355-4520, www.joyceengineering.com

Parratt-Wolff, Inc., (800) 627-7920, www.pwinc.com
Prism Labs, (800) 849-6364, www.prismlabs.com
SAEDACCO, (800) 849-0353, www.saedacco.com
Schnabel Engineering 336-274-9456, www.schnabel-eng.com



Association of Engineering Geologists - Carolina Section 
Registration Deadline is Friday January 27, 2006

Name:_______________________________________________________________________

Organization:__________________________________________________________________

Address:______________________________________________________________________

Phone: _______________________________________________________________________

Email:________________________________________________________________________

Please mail your registration to Tyler Clark, North Carolina Geological Survey, 1612 Mail Service Center, Raleigh, NC 27699-1612.  Questions?  Call Tyler at (919) 733-2423 or email at tyler.clark@ncmail.net.
