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Characterization.





Site BackgroundSite Background

Located in Central North Carolina in the Piedmont 
Physiographic Province 
>1,000 Acres Used for Land Application of 
Biosolids 
Over-Application of Biosolids Resulted in 
Extensive Nitrate Contamination of Groundwater
Groundwater is Discharging Into the Neuse River 
– which is “Nutrient Sensitive”



Site BackgroundSite Background

Proposed Corrective Action is to Get Variance 
from NC Rules That Prohibit the Use of Natural 
Attenuation as Corrective Action at Permitted 
Facilities.
Conditional Acceptance of Variance by DWQ if 
NO3 Flux from Groundwater is Offset by NPDES 
NO3 Allowance. 
Therefore, Important to Have Reliable Estimate of 
Actual NO3 Flux into River by Baseflow.



Site BackgroundSite Background

Accurate Hydrogeologic Site 
Characterization is Critical to Obtain a 
Reliable Estimate of Nitrate Flux Into River



Hydrogeologic ConditionsHydrogeologic Conditions

Bedrock is a biotite granite batholith 
(Rolesville Batholith)
Overburden is saprolite and alluvium
Average depth to water table = ~25 feet
Depth to bedrock ~ 45 feet
Granite has been intruded by diabase dikes



Diabase DikesDiabase Dikes

Identified by Outcrops and Ground Magnetometer 
Surveys

Nearly Vertical Dip Angle

Drilled into one part of dike (thick) and cored 
through another (thin).

“Thick dike est. 200’ thick, “thin” dike est. 5-10’ 
thick.
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Granite SaproliteGranite Saprolite



Diabase SaproliteDiabase Saprolite



Land Land ResistivityResistivity SurveysSurveys

Contaminated Ground Water 



Specific Conductance Specific Conductance vsvs NO3 & NO3 & ClCl
USGS Oct 2005 results (w/O WC-1D)

y = 8.3634x + 157.26
R2 = 0.9367
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USGS Oct 2005 results (w/ WC-1D)

y = 29.296x + 144.28
R2 = 0.934
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Site Topo & Water Table MapSite Topo & Water Table Map
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River Surveys LocationRiver Surveys Location



Continuous Continuous ResistivityResistivity
Profiling Profiling –– Neuse RiverNeuse River

Diabase DikeBedrock surface Diabase DikeBedrock surface



Temperature at 2.5 ft below river bedTemperature at 2.5 ft below river bed

Diabase Dike Trace

WC-1D



Ground Water Temperatures at Section C-C’



GroundGround--Water Sampling LocationsWater Sampling Locations



DrivepointDrivepoint SamplingSampling



Nitrate Concentrations in Ground Water at Section A-A’



Nitrate Concentrations in Ground Water at Section C-C’



Nitrate Concentrations in Ground Water at Section F-F’



NCSU Riparian Well LocationsNCSU Riparian Well Locations





Diabase Dike in QuarryDiabase Dike in Quarry





Casing

Open Hole

Water Level

Diabase Well Stratigraphic LogDiabase Well Stratigraphic Log



Video  from Diabase WellVideo  from Diabase Well

Well Diameter = 6 in.
Bottom of Casing = 82 ft.
Static Water Level = 23 ft.
Water Level in Video = 278 ft.
Fractures = TNTC





ConclusionsConclusions::

Diabase dikes can act as both groundwater 
barriers and preferred pathways.

Preferred pathways for groundwater flow exist 
along the contact edges in competent rock 
parallel to the strike.
Even though highly fractured, thick diabase 
dikes are barriers to groundwater flow 
perpendicular to the strike.



ConclusionsConclusions::

Nitrate contaminated groundwater flows 
preferentially in the transition zone just 
above competent rock.
Very little attenuation of nitrate occurs in 
groundwater flowing through the transition 
zone.
Shallow compliance monitoring monitoring 
wells may “miss” contamination.



ConclusionsConclusions::

A Thorough Site Hydrogeologic 
Site  Characterization is an 
Essential Element for Compliance 
Monitoring and/or Corrective 
Action at Permitted Facilities.
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