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Mr. Bill Letteri       April 2, 2007 
Town of Chapel Hill, Public Works Department   
405 Martin Luther King Jr. Boulevard 
Chapel Hill, North Carolina 27514 
 
RE: Phase II ESA and Limited Soil Delineation Report 

Parking Lot #5 
Intersection of West Franklin Street and Church Street 
Chapel Hill, Orange County, North Carolina 
ECS Project Number 06.14973 
 

 
Dear Mr. Letteri, 
 
ECS Carolinas, LLP (ECS) has performed a Phase II Environmental Site Assessment (ESA) and Limited 
Soil Delineation, in general accordance with ECS Proposal Number 06.10683 - Revised, dated March 12, 
2007 and Town of Chapel Hill Purchase Order Number 00012918, dated March 16, 2007, for the above-
referenced project.  The results of our Phase II ESA and Limited Soil Delineation are summarized in the 
attached report. 
 
We sincerely appreciate the opportunity to be of service to the Town of Chapel Hill.  We also provide a 
full compliment of environmental and engineering services including: soil and groundwater assessment; 
wetland delineation, mitigation, and permitting; stream restoration design and implementation; asbestos, 
lead, and mold surveys; subsurface and geotechnical investigation; construction materials testing and 
inspection; and project engineering and management.  Additional information regarding ECS services can 
be viewed at our webpage located at www.ecslimited.com.  We welcome an opportunity to offer these 
additional services to you.   
 
If you have any questions regarding the information contained in this report or if you require additional 
services, do not hesitate to contact us at (919)-861-9910 or at smiller@ecslimited.com. 
 
 
Respectfully submitted, 
ECS Carolinas, LLP 
 
 
 
Sandra K. Miller Santiago R. Vilá, L.G. 
Project Scientist Senior Project Geologist 
 
Reviewed by Mark Brown, LG, PG, RSM, Principal Geologist 
Environmental Services Department Manager 
 
Attachment: Phase II ESA and Limited Soil Delineation Report 
 
I:\_PROJECTS\T14000-T14999\14973\Ph II, Soil Delin CH PL #5.doc 
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1.0 TITLE PAGE 
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2.0 INTRODUCTION 
 
ECS Carolinas, LLP (ECS) has prepared a Phase II Environmental Site Assessment (ESA) and Limited 
Soil Delineation Report for the property referred to as the Town of Chapel Hill’s Parking Lot #5 in 
Chapel Hill, Orange County, North Carolina.  The subject property is comprised of seven parcels 
described in Deed Book 499, Page 93 and Deed Book 499, Page 97 in the Orange County Register of 
Deeds.  This assessment was performed by ECS in general accordance with ECS Proposal Number 
06.10683 – Revised, dated March 12, 2007 and Town of Chapel Hill Purchase Order Number 00012918, 
dated March 16, 2007.  Figures 1 and 2 in Appendix A present an Area Map and a Vicinity Map, 
respectively. 
 

3.0 LIMITATIONS 
 
This report is an instrument of service of ECS.  The report was prepared for and is intended for the 
exclusive use of the Town of Chapel Hill.  The report’s contents may not be relied upon any party other 
than such partners without the express written permission of ECS. 
 
The report’s findings are based on conditions that existed on the dates of ECS’s site visits and should not 
be relied upon to precisely represent conditions at any other time.  ECS did not assess areas other than 
those discussed in the report. 
 
The conclusions included in this report are based on: ECS’s observation of existing site conditions; our 
interpretation of site history and site usage information; and the results of a limited program of subsurface 
assessment, sample screening, and chemical testing.  The concentration of contaminants ECS measured 
may not be representative of conditions between locations sampled.  Be aware that conditions may change 
at any sampled or unsampled location as a function of time in response to natural conditions, chemical 
reactions, and/or other events. 
 
Conclusions about site conditions under no circumstances comprise a warranty that conditions in all areas 
within the site and beneath structures are of the same quality as those sampled.  Recognize, too, that 
contamination might exist in forms not indicated by the assessment ECS conducted. 
 
The Scope of Services ECS implemented was based, in part, on rules and regulations that ECS 
understood to be current or expected at the time ECS developed its proposal.  Changes in regulations, 
interpretations, and/or enforcement policies may occur at any time and such changes could affect the 
extent of remediation required. 
 
Any additional information about this site that becomes available should be provided to ECS for its 
review, so ECS can modify its recommendations as necessary.   
 

4.0 SITE HISTORY 
 
According to provided information, Parking Lot #5 contains approximately 1.7 acres and is bounded on 
the north by Rosemary Street, on the west by Church Street, and on the south by Franklin Street in Chapel 
Hill, Orange County, North Carolina.   
 
As reported in a Phase I Environmental Site Assessment (ECS Project Number 06.12494) prepared on 
August 18, 2004, the site is mostly paved with asphalt and concrete, and also includes several landscaped 
islands.  An unused parking attendant’s booth is the only structure on the site.  Numerous underground 
utilities cross the site.  The lot slopes from the eastern-central portion of the site slightly toward Franklin 
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and also slightly toward Rosemary Street.  Prior to construction of the parking lot in the mid-1980’s, the 
subject property was used for residential purposes.  Information was not available regarding the heating 
systems used at former residences, which was reported in the Phase I ESA as an on-site recognized 
environmental condition (REC).  Additionally, Top of the Hill, Inc., located at 100 East Franklin Street 
and approximately 700 feet up-gradient from the subject property, was reported to have had a release 
from their underground storage tank (UST) systems (which were removed on July 20, 1992).  In the 
report, ECS identified this incident as an off-site REC. 
 
As presented in the Report of Subsurface Exploration and Geotechnical Analysis for the Proposed 
Development of Parking Lot #2 and Parking Lot #5 in Chapel Hill, North Carolina (ECS Project Number 
06.12493-A) dated October 27, 2004, Parking Lot #5 was explored by drilling five borings and four auger 
probes to depths ranging from approximately 3.1 to 26.7 feet below existing site grades.  Preliminary 
indications of potentially contaminated soil were reported during performance of the subsurface 
exploration phase of this project.   
 

5.0 SITE GEOLOGY AND HYDROGEOLOGY 
 
As depicted on the USGS Topographical Map Chapel Hill, North Carolina, the property is situated 
approximately at 500 feet above sea level.  The topographic gradient appears to trend to the north and 
groundwater would be expected to flow in this direction.    
 
The subject property is located within the Piedmont Physiographic Region (Piedmont). The Piedmont is 
characterized by gently rolling topography, deeply weathered bedrock, and a relative paucity of solid 
outcrop. Rocks are strongly weathered in the Piedmont's humid climate and bedrock is generally buried 
under a thick (2-20 m) blanket of saprolite. Outcrops are commonly restricted to stream valleys where 
saprolite has been removed by erosion. The topography becomes somewhat more rugged with proximity 
to the Blue Ridge, where local monadnocks of more resistant rock occur.  
 
A variety of igneous and metamorphic rocks make up the bedrock of the Piedmont region. Most of these 
rocks range in age from Proterozoic to Paleozoic and form the internal core of the ancient Appalachian 
Mountain belt. Triassic sedimentary rocks, diabase dikes, and basalt flows are present in a number of 
grabens and half-grabens that formed during the early stages of rifting associated with the opening of the 
Atlantic Ocean. Rivers and streams carrying sand, silt, and mud flowed into these lowland rift basins 
burying swamps and marshes, later producing small coal measures. 
 
The soils encountered in this area are the residual product of in-place chemical weathering of rock 
presently underlying the site. In general, shallow unconfined groundwater movement within the overlying 
soils is controlled largely by topographic gradients. However, as the groundwater percolates downward to 
the bedrock, it becomes controlled by the orientation of the rock fracture systems. Thus, the direction of 
ground-water movement may not be consistent with the reflecting topography. Recharge occurs primarily 
by infiltration along higher elevations and typically discharges into streams or other surface water bodies. 
The elevation of the shallow water table is transient and can vary greatly with seasonal fluctuations in 
precipitation. Movement in this water table is generally from higher to lower elevations. 
 

6.0 SCOPE OF WORK 
 
6.1 Preliminary Activities 
 
A Health and Safety Plan (HASP) is required by federal law before beginning exploratory work on an 
environmental site.  ECS prepared a HASP for this project on March 16, 2007.  The HASP did not cover 
others for which ECS was not responsible and is available for review upon request. 
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On March 14, 2007, ECS personnel contacted the public utility locator service, North Carolina One-Call 
Center (NC One-Call), to request that utilities be marked prior to performing exploratory work.  NC One-Call 
then contacted the utility companies which might have utilities located in the vicinity of the project site.  
Normally, this includes water, gas, sewer, electrical power, telephone, and cable and the individual 
companies mark their utilities using spray paint but only to the meter.   
 
6.2 Geophysical Survey 
 
A subsurface geophysical survey was completed on March 17, 2007 by Geo Solutions Limited, Inc. (Geo 
Solutions), an ECS subcontractor, and included an initial visual reconnaissance of the property, followed 
by electromagnetic (EM) surveys and limited ground-penetrating radar (GPR).  A brief summary of the 
survey is presented below and a copy of Geo Solutions’ report is attached in Appendix B. 
 
6.2.1 Site Reconnaissance 
Geo Solutions and ECS personnel conducted a visual reconnaissance around the referenced parking lot 
and observed the presence of two metal pay-booths in the center and southeast corners of the lot, one 
guard/pay-booth at the exit located in the northeast corner of the lot, a large electrical transformer at the 
west edge of the lot, and metal boxes containing signal controls for a Franklin Street intersection.  
Additional smaller metal signposts and wire-reinforced sidewalks and brick walls were observed.  The 
asphalt surface appears to have been cut and repaired several times. 
 
6.2.2 Geophysical Investigation 
Geo Solutions completed a two-phase geophysical survey of the site: 
1. An Electromagnetic Survey (EM) was conducted over the site surrounding the brick building and the 
concrete block annex.  The EM survey was completed as a series of parallel profile lines located 
approximately five feet apart.  The readout from the EM unit was monitored for the presence of any large 
in-phase anomalies.  
 
2. A series ground-penetrating radar (GPR) profiles were completed along selected lines of the site 
surveyed by EM using a 400 MHz GPR antenna with a GSSI Model SIR 3000 CPU.  The purpose of the 
GPR investigation was to estimate the position of former underground storage tanks (USTs), if any, and 
other unknown utilities.  
 
6.2.3 Survey Results 
Multifrequency Electromagnetic Survey  
The results of the EM survey completed at the facility indicated that two EM anomalies were present.  
The locations of these anomalies are presented in Figures 2 and 3 of the Geo Solutions Report.   
 
Ground-Penetrating Radar Survey 
The GPR survey was completed within the EM survey area and the areas of these anomalies.  The two 
anomalies were further evaluated using a 200 MHz GPR antenna with a GSSI Model SIR 3000 CPU.  
The GPR results suggest the following:  

 
1. The presence of an unknown feature that was suggested to be a potential metal vault approximately 8 
feet by 10 feet in area.  The origin of this object is not known, but based on typical UST signatures, it 
does not appear to be a UST.  The location of this feature is denoted as Position A in Figures 2 and 3 in 
the Geo Solutions Report. 
 
2. The presence of a second unknown feature that was suggested to potentially be a buried concrete slab 
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with metal reinforcement.  The origin of this object is not known but but based on typical UST signatures, 
it does not appear to be a UST.  The location of this feature is denoted as Position B in Figures 2 and 3 in 
the Geo Solutions Report. 
 
6.3 Soil Assessment 
 
On March 18 and 20, 2007, ECS personnel and a subcontractor, Regional Probing Services (Regional 
Probing), advanced thirty soil test borings (borings) (SB-1 through SB-30) in targeted areas on the 
property.  The borings were laid out to cover the site using an approximate grid network estimated to be 
50 feet by 50 feet.  The borings were advanced using direct-push technology (GeoProbe®) to an 
approximate depth that varied from eight feet below ground surface (bgs) at SB-18 to 18 feet bgs at SB-8.  
The sampling equipment was decontaminated after use at each boring location to prevent potential cross-
contamination.  ECS scientists were on-site to observe and manage the field exploratory operations 
performed by the independent subcontractor.  Appendix A, Figure 3 presents the soil boring locations and 
Appendix C provides the soil boring logs.   
 
Soil samples were screened in the field for volatile organic compounds (VOCs) with a photo-ionization 
detector (PID).  Calibration of the instrument was performed prior to use on both field days.  Screening was 
conducted continuously from just below the ground surface to the termination of each boring.  The soil 
samples were collected and placed in re-sealable plastic bags.  After fifteen minutes, VOC vapor 
concentrations were measured in the sample bag headspace using a PID.  The sample from each boring 
with the highest field reading was selected for submittal to a State of North Carolina-certified laboratory for 
analysis.  Appendix D, Table 1 presents the summary of field PID readings 
 
The selected soil samples were transferred into laboratory-provided, pre-preserved containers, placed on 
ice for submittal to SGS Environmental Services, Inc. (SGS), and analyzed for gasoline range organics 
(GRO) and diesel range organics (DRO) using EPA Methods 5030 and 3550, respectively.  One sample 
in this group (SB-1) was analyzed for volatile organic compounds (VOC) and semi-volatile organic 
compounds (SVOC) using EPA Methods 8260 and 8270, respectively, as well as for extractable 
petroleum hydrocarbons (EPH) and volatile organic hydrocarbons (VPH), using Massachusetts (MADEP) 
Methods.  This selection of analyses is collectively referred to as a “risk based analysis.”  This analysis is 
performed to determine if the soil results are above the Residential Maximum Soil Contaminant 
Concentrations (MSCCs) as determined by the North Carolina Department of Environment and Natural 
Resources - Division of Waste Management - UST Section (Section). 
 
GRO and/or DRO were detected at concentrations greater than the Section’s action levels (10 parts per 
million - ppm for both analyses) in samples SB-1 (1630 ppm GRO/231 ppm DRO), SB-5 (10.6 ppm 
DRO), SB-6 (254 ppm GRO), SB-7 (13 ppm DRO), SB-10 (82.6 ppm GRO), SB-16 (35.4 ppm DRO), 
and SB-26 (32.6 ppm DRO).  GRO and DRO were not detected in the remaining samples above the 
laboratory detection limits.  Appendix D, Table 2 presents the soil sampling results and Appendix E 
provides the laboratory analytical results and the chain-of-custody. 
 
Analytical laboratory sample results for the risk-based analysis did not reveal levels of contamination 
above the Residential MSCCs  
 
To estimate the quantity of potentially-impacted soils, ECS interpolated the data presented in the 
laboratory reports.  The interpolation was made under the assumption that soil conditions were uniform at 
the site between boring locations.  Approximate boundaries between borings where contamination was 
documented and borings where contamination was not documented is presented in Appendix A, Figure 4. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

 
Based on information obtained during performance of this Phase II ESA and Limited Soil Delineation, 
ECS provides the following conclusions for the site: 
 

• Impacted soil above the action levels for GRO was detected at the site; 
• Impacted soil above the action levels for DRO was detected at the site; and, 
• Impacted soil above the Residential MSCCs was not detected at the site. 

 
Based on approximate measurements of the property boundary and sample locations, ECS estimates that 
approximately 8,600 cubic yards (~13,000 tons assuming 1.5 tons per cubic yard) of petroleum-impacted 
soil may be present at the site.  This is a preliminary estimate only; the actual quantity of potentially-
impacted soils may vary based on conditions observed during soil excavation. 
  
ECS recommends that contaminated soils encountered and disturbed during the redevelopment of the site 
be transported off site for proper disposal under the oversight of an experienced environmental 
professional 
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