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INTRODUCTION  
 
This Soil & Site Evaluation was performed on an approximately 120-acre tract located on the 
east side of Richmond Road in Orange County, NC (PIN: 9845341462).  The property is 
proposed to be subdivided into 10+ acre tracts and Three Oaks Engineering | The Catena 
Group (Three Oaks) was retained to identify any areas that are suitable for placement of on-
site subsurface septic systems.  The property was evaluated in accordance with Orange 
County and North Carolina statutes for waste disposal (“Orange County Regulations for 
Wastewater Treatment and Disposal Systems”, effective February 26, 2009 and “Laws and 
Rules for Sewage Treatment and Disposal Systems”, amended June 2011). 
 
SITE DESCRIPTION AND INVESTIGATION METHODOLOGY  
 
The study area is wooded and occurs on the east side of Richmond Road.  Streams and other 
deep drainageways occur throughout the study area.  Numerous erosional gullies were 
observed throughout, generally occurring along slopes greater than 15%, that appeared to 
have been formed during past mechanical disturbances (i.e. farming, timbering, site grading).   
 
Soil borings were advanced with a hand-auger and soil color was determined with a Munsell 
Soil Color Chart.  Observations of the landscape (slope, drainage patterns, etc.) as well as soil 
properties (depth, texture, structure, soil wetness, restrictive horizons, etc.) were recorded.  
Each soil boring was located in the field using a hand-held GPS unit with sub-meter accuracy 
and marked with red flagging.   
 
FINDINGS 
 
The field survey was conducted on November 3 and 4, 2015, by John C. Roberts, LSS, and 
Evan Morgan, SSIT.  Ninety (90) soil borings were advanced, logged, and their locations 
noted on Figure 1.  Figures 2 and 3 provide a more detailed look at the northern and southern 
portions of the tract.  Detailed soil boring descriptions are attached.  Soil borings were placed 
into five categories: 

 Provisionally Suitable for Conventional Systems 
 Provisionally Suitable for Modified/Alternative Systems 
 Potentially Suitable for Subsurface Systems 
 Provisionally Suitable for Subsurface Drip Systems 
 Unsuitable 

 
Soils rated as Provisionally Suitable for Conventional Systems typically exhibited friable, 
sandy loam or clay loam textured surfaces with weak, medium, subangular structure ranging 
in depth from 4 to 10 inches.  Upper subsurface horizons exhibited a firm clay texture with 
weak to moderate, medium, subangular blocky structure to greater than 32 inches.   
 
Soil borings rated as Provisionally Suitable for Modified/Alternative Systems typically 
exhibited friable, sandy loam or clay loam textured surfaces with weak, medium, subangular 
structure ranging in depth from 4 to 8 inches.  Upper subsurface horizons exhibited a firm 
clay loam or clay texture with weak, medium, subangular blocky structure to greater than 25 
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inches.  Lower subsurface horizons exhibited expansive clay mineralogy, soil wetness, and/or 
massive structure. 
 
Borings advanced north of the utility easement in Figure 2 were rated as Potentially Suitable 
for Subsurface Systems.  This entire area was saturated at the surface with inundated 
microdepressional features observed throughout much of the area.  These borings typically 
exhibited firm clay textured surfaces to 4 inches.  Subsurface horizons, occurring at 4 to 24 
inches, exhibited a firm to very firm, clay texture that appeared to have a compressed or 
compacted soil structure.  Lower subsurface horizons typically exhibited potentially usable 
saprolite.  Additional soil investigations (soil pits, hydraulic conductivity, etc.) would be 
required to ascertain if they could be used for wastewater systems. 
 
The remaining soil borings were rated as Unsuitable due to expansive clay mineralogy, soil 
wetness, and/or massive structure occurring within 24 inches of the existing soil surface.  
Some borings exhibited usable soil depths (greater than 13 inches) sufficient to support 
subsurface drip systems (Provisionally Suitable for Subsurface Drip Systems) and their 
locations are shown on the attached figure.  Surface application septic systems may also be 
possible on these marginal soil areas.   
 
Unsuitable landscape features were noted throughout the study area and include gullies, 
manipulated areas, topographic crenulations/drainageways and areas within stream 
floodplains. The study area lies within the Upper Eno Protected Watershed where stream 
buffer widths are determined by % slope and measured at the edge of the streambank or 
floodplain.  A 100-ft stream buffer was estimated for streams located within the study area 
based on the measured % slope (>7.5%) and an estimated total floodplain width of 40-ft. 
 
DISCUSSION 
 
Areas rated as Provisionally Suitable Soil for Conventional and/or Modified/Alternative 
Systems exhibited unsuitable soil characteristics ranging in depth from 25 to greater than 36 
inches.  A range in the long term acceptance rate (LTAR) of 0.225 to 0.3 is recommended for 
these soils with the lower rate recommended for borings with shallower usable soil depths 
(25-30 inches).   
 
Assuming a four-bedroom house, approximately 8,000 to 10,000 ft2 would need to be 
completely available to support a subsurface septic system for areas dominated by soils rated 
as Provisionally Suitable for Conventional Systems.  Areas mapped as Provisionally Suitable 
for Modified/Alternative Systems will require shallow placement of drainlines or low-
pressure pipe (LPP) drainlines and a “soil cap” to completely cover the system, which 
typically requires 10,000 to 12,000 ft2 to support a subsurface septic system site for a four 
bedroom home.    
 
Soil characteristics for borings 32A-38A could not be clearly described due to saturated 
conditions at the surface.  As stated earlier, it appeared the soil structure was compressed 
and/or compacted in lower soil horizons occurring 8 to 24 inches below the soil surface.  If 
so, internal drainage could be significantly reduced thus explaining the lack of infiltration.  
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Reevaluating these soils during dryer conditions via backhoe pits will be needed to better 
describe current soil conditions in regards to placement of subsurface septic systems. 
 
Subsurface and Surface drip systems can likely be utilized on some of the unsuitable soil 
area not occurring in unsuitable landscape positions (i.e. stream, floodplains, drainageways, 
steep slopes, gullies).  However, given the proposed lot size is greater than 10 acres, surface 
application of wastewater would likely be more cost effective than subsurface options. 
 A more in depth soil analysis would need to be completed to determine if adequate usable 
soil area exists to support these system types.   
 
It should be noted that the soils and topographic landscapes at this site are complex and 
variable over short distances.  As such, the exact size of any usable soil area may differ as 
mapped.  Therefore, it is highly recommended subsequent soil investigations be completed 
for any tracts determined to have inadequate to marginal amounts of usable soil within 
proposed boundaries. 
 
CONCLUSIONS 
 
The findings presented herein represent Three Oaks’ professional opinion based on our Soil 
and Site Evaluation and knowledge of the current laws and regulations governing on-site 
wastewater systems in North Carolina.  A large amount of the study area consists of 
unsuitable landscape features consisting of gullies, manipulated areas, topographic 
crenulations/drainageways and areas within stream floodplains.  Areas were mapped that 
appear adequate to support Conventional and/or Modified/Alternative septic systems.  
Subsurface drip systems and surface application can likely be utilized on other areas where 
satisfactory soil conditions exist and pending additional investigations.  The saturated surface 
conditions in the northern portion of the tract prevented describing the current soil conditions.  
Evaluations during dryer conditions via backhoe pits will be required for a more thorough 
description.  Additional soil investigations are highly recommended for lots lacking sufficient 
usable soil if subsurface septic systems are to be realized on subdivided properties. 
 
Soils naturally change across a landscape and contain many inclusions.  As such, attempts to 
quantify them are not always precise and exact.  Due to this inherent variability of soils and 
the subjectivity when determining limiting factors, there is no guarantee that a regulating 
authority will agree with the findings of this report. 
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