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Executive Summary 

The purpose of the Expanded Site Inspection (ESI) for the Southern Wood Piedmont 

(SWP) site in Wilmington, New Hanover County, North Carolina is to further 

determine the nature of contaminants present at the site, to determine if a release 

of hazardous materials to the environment has occurred or may occur and, if a 

release has occurred, to determine attribu-tion of those contaminants to the site. 

Furthermore, this inspection sought to further define the possible pathways by which 

contamination could migrate from the site and the populations and environments it 

potentially affects _as well as to provide information needed to evaluate the site using 

the Hazard Ranking System (HRS) scoring stategies. The sampling investi~ation 

included the collection of 31 groundwater, 8 surface water, 21 surface soil, 21 

subsurface soil, 18 sediment, and 3 biological tissue samples. The biological tissue 

samples were analyzed for pesticides, PCBs, and extractable organics. All other 

samples collected were analyzed for extractable and purgeable organic compounds, 

pesticides, PCBs, cyanide, and metals. In addition, 7 of the 21 surface soil samples 

were analyzed for dioxins and furans. 

The results of the field investigation indicate elevated concentrations of extractable 

organics, pesticides, PCBs, dioxins/furans and inorganics in surface soil samples. 

Elevated concentrations of extractable and purgeable organics, pesticides, PCBs, and 

inorganics were also noted in subsurface soil samples. Sediment samples obtained 

during this investigation revealed elevated concentrations of extractable and 

purgeable organiC:s, pesticides, PCBs, and inorganics. Elevated concentrations of 

pesticides, PCBs, and inorganics were also noted in surface water samples. 

Groundwater samples in the shallow, intermediate, and deep aquifers revealed 

elevated concentrations of extractable and purgeable organics and inorganics. All soil 

samples collected during the field investigation were considered source samples. 

The groundwater migration pathway is of moderate concern. The majority of 

residents within a 4-mile radius of the site are supplied water by the Wilmington 

Water Department or the Leland Sa~itary District Water Department. Both of these 

municipal water systems are supplied water by surface water intakes located 

approximately 23 miles upstream of the site. Approximately 437 persons are 

estimated to obtain drinking water from private wells within 4 miles of the site. A 
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community water system is located . at the Runnymeade subdivision approximately 

3.75 miles northeast of the site. The community system utilizes two wells ~hich draw 

from the Castle Hayne limestone aquifer. Approximately 622 persons are estimated 

to obtain drinking water from the Runnymeade subdivision community system. 

Analytical results obtained verify the presence of purgeable and extractable organics 

in groundwater samples from monitoring wells located at the SWP site. Elevated 

constituents that were detected in these groundwater samples can be attributed to 

past site activities. Approximately 1,059 persons (including Runnymeade subdivision 

resid~nts and private well users) residing within a 4-mile radius of the Southern Wood 

Piedmont site obtain potable water from groundwater supply wells. 

The surface water migration pathway is of major concern and was evaluated based 

on site-related contaminants detected in the onsite canal, Greenfield Creek, and the 

Cape Fear River. Elevated constituents that were detected onsite can be attributed 

to past site activities. The overland drainage from the site flows either east to a 

drainage ditch, south into Greenfield Cre~k, or west into the Cape Fear River. The 

surface water migration pathway continues in the Cape Fear River for approximately 

14 miles both upstream and downstream due to tidal influence from the Atlantic 

Ocean. There are extensive wetland frontage located both upstream and downstream 

along the 15-mile surface water migration pathway. Surface water intakes utilized· by 

the Wilmington Water Department and the Leland Sanitary District are located more 

than 15 miles upstream of the site. The surface water pathway is known to support 

both recreational and commercial fishing, as well as recreational boating. The 

American alligator (Alligator mississippiensis) is classified as a federally-designated 

threatened species which is .known to inhabit the . Cape Fear River. The federally­

designated endangered shortnose sturgeon (Acipenser brevirostrum) has been observed 

in the Lower Cape Fear River. The West Indian manatee (Trichechus manatus) is 

classified as a federally-designated endangered species known to have habitat 

locations in the Cape Fear estuary, approximately 7.4 and 12 miles downstream of 

the site. The Southern Wood Piedmont site lies within a 100-year flood plain. 

The soil exposure and air pathways are of minimal concern due to several factors 

including a lack of resident population, presence of vegetative cover on the site, and 

lack of an observed release. The SWP site is currently inactive and all previous site 

structures have been demolished and removed. Unpaved site areas are covered by 

ES-2 
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grass and other vegetation. The site is not fenced, but does have a gated entrance 

to prevent vehicular traffic. The site is accessible by foot on the rail bed. 

Further action under CERCLA is recommended for the Southern Wood Piedmont 

site in Wilmington, New Hanover County, North Carolina. 
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DRAFT 
EXPANDED SITE INSPECTION 

Southern Wood Piedmont 
Wilmington, New Hanover County, North Carolina 

EPA ID No. NCD058517467 
WasteLAN No. 02821 

1.0 Introduction 

Black & Veatch Special Projects Corp. (Black & Veatch) was tasked by the U. S. 

Environmental Protection Agency (EPA), Waste Management Division, Region IV 

to conduct an Expanded Site Inspection (ESI) at the former Southern Wood 

Piedmont (SWP) site in Wilmington, New Hanover County, North Carolina. The 

inspection was performed under the authority of the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund 

Amendments and Reauthorization Act of 1986 (SARA). This ESI was perform~d in 

accordance with the objectives specified in the scoping meetings for this site 

conducted on February 8, and April 11, 1996. 

1.1 Objectives 
/ 

The objectives of the ESI are to further determine the nature of contaminants 

present at the site, to determine if a release of hazardous materials to the 

environment has occurred or may occur, and if a release has occurred, to determine 

attribution of those contaminants to the site. Furthermore, this inspection seeks to 

further define the possible pathways by which contamination could migrate from the 

site and the populations and environments it potentially affects. The purpose of this 

inspecti~n is to provide data and information needed to evaluate and score the site 

using the Hazard Ranking System (HRS). 

Specific elements include: 

• Outline the major milestones, develop a schedule, and determine the level of 

effort (LOE) required to complete the ESI. 

• Identify the data gaps that need to be addressed by the ESI. 

1 
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• Further define the site characteristics and contaminant sources, inc1uding waste 

type and volume. 
• Determine the human population, sensitive environments, and fisheries that are 

threatened or potentially threatened by releases of hazardous materials from the 

site. 

• Develop a sampling strategy to obtain the additional analytical data to support 

the HRS score. 

1.2 Scope of Work 
The scope of this investigation includes the following activities: 

• Obtain and review background materials relevant to assessing the potential 

health and environmental hazards posed by the site. 

• Obtain aerial photographs and maps of site, if possible. 

• Obtain information on local water systems. 

• Evaluate target populations associated with the groundwater, surface water, and 

air migration pathways and the onsite soil exposure pathway. 

• Determine location and distance to nearest potable well. 

• Develop a site sketch. 

• Install and sample groundwater monitoring wells. 

• Sample existing groundwater monitoring wells. 

• Collect various types of environmental samples including biological samples. 

• Characterize source areas at the site. 

2 
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2.0 Location, Site Description, Operational History and Waste 
Characteristics 

2.1 Location 
The SWP site is located on Greenfield Street in Wilmington, New Hanover County, 
North Carolina (Refs. 1; 2; Figure 1). The geologic coordinates of the site are 34° 

12' 59" North latitude and 77° 57' 07" West longitude (Ref. 3). The climate of New 

Hanover County is characterized by hot and humid summers and cool winters with 

occasional cold spells ofshort duration (Ref. 4, p. 1). The January average daily 
temperature is 45.6 degrees Fahrenheit and the July average daily temperature is 80.1 

degrees Fahrenheit (Ref. 4, Table 1). Mean annual precipitation is approximately 

54 inches in the Wilmington area (Ref. 4, Table 1 ). The mean lake evaporation is 

approximately 42 inches, yielding a net annual precipitation of 12 inches (Ref. 5). 

The 2-year, 24-hour rainfall is approximately· 5 inches (Ref. 6). Topography in the 

region extends from flat, low-lying swamps and marshes, 3 to 6 feet above mean sea 

level (amsl), to rolling uplands, approximately 300 to 800 feet amsl (Ref. 7, p. 271). 
More specifically, the site lies approximately 5 feet amsl (Ref.1). 

2.2 Site Description 
The SWP site consists of approximately 52 acres of vacant land along the east bank 

of the Cape Fear River (Ref. 2). There are no structures on the site and it is inactive 

at the present time. The site is currently owned by the City of Wilmington (COW) 
and the North Carolina State Ports Authority (NCSPA). Thirty-five acres in the 

northern and central portion of the site are owned by the COW, and the remaining 

seventeen acres are owned by the NCSPA (Ref. 2). The site is bordered by the 

Amerada Hess Petroleum Terminal to the north, by the Paktank Petroleum Terminal 
to the south, by the Cape Fear River to the west, and by Optimist Park and Front 

Street to the east (Ref. 4, Fig. 3). The site layout and sample locations are shown 

on Figures 1 and 2, respectively. 

2.3 Operational History and W~ste Characteristics 
The SWP site was developed for construction of concrete barges and ships during 

World War I. Operations at the site changed to wood-treating beginning in the 

1930s. Southern Wood Preserving Company (presently Southern Wood Piedmont) 

3 
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began operating in 1964 at the site. Prior to 1972, creosote was the only wood 

preservative in use at the site. Chromated copper arsenate (C~A) . was introduced 

at the site after 1972 as a wood preservative. Pentachlorophenol (PCP) was added 

as a wood preservative after 1980. Site closure activities began about ·1975 when 

SWP obtained a permit to bury an onsite drainage ditch which contained creosote 

sludge. The ditch was subsequently covered with fill material. In May 1983, wood 

treatment operations on site ceased and the site equipment was removed (Ref. 8). 

In 1981, COW authorized Soil and Materials .Engineering, Inc. (SME) to install five 

soil borings on the thirty-five acres of the site which the COW owns. Four of the 

borings were completed as shallow monitoring wells (screened above the peat). The 

additional boring was completed as an intermediate monitoring well (screened below 

the peat, but above the limestone believed to be the Pee Dee formation). As part 

of this field work, groundwater samples were obtained for inorganic and organic 

analyses. 

A Preliminary Assessment of the site was completed in July 1984 by the North 

Carolina Department of Human Resources (Ref. 9). Representatives of NCDHR 

observed visibly stained soil in the main production area, near a cluster of creosote 

storage tanks, and in the vicinity of the covered sludge ditch. Surface water and 

shallow groundwater were both noted as having. an oily sheen present at several 

locations (Ref. 9). No samples were believed to have been collected during the 

Preliminary Assessment. A recommendation of a medium priority site inspection was 

made. 

A Screening Site Investigation (SSI) was conducted for the EPA by Halliburton 

Corporation (NUS) in January 1985. Sampling for this investigation included the 

following: four of the five COW groundwater monitoring welis, one ground\Yater 

monitoring well at Greenfield Lake, and subsurface soil samples in the land farming 

areas,· on the j~tty, and near the boat slips. In addition; NUS representatives 

collected one surface water and one sediment sample adjacent to the site in the Cape 

Fear River. A background surface water and sediment sample were obtained from 

the overflow stream from Greenfield Lake (Ref. 10). Sample results indicated the 

presence of organic constituents of creosote and inorganics associated with chroma ted 

copper arsenate (CCA) in soil and groundwater (Ref 10). 
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An Administrative Order of Consent between the State of North Carolina and SWP 

was agreed upon in May of 1985 (Ref. 11). As part of the order, one· upgradient and 

three downgradient wells were installed to monitor groundwater during the 

landfarming activities outlined in the Order. Periodic land farm soil monitoring and 

biannual water quality monitoring were also part of the Administrative Order. Land 

farming continued from the mid-1980s through the early 1990s. During this time, 

SWP collected 59 composite soil samples from Land Farming Area 1 (LF-1) and 37 

composite soil samples from Land Farming Area 2 (LF-2) (Ref. 2). Analyses 

included the detection of phosphorous, chloride, total organic carbon (TOC), pH, 

polynuclear aromatic hydrocarbons (PAHs), pentachlorophenol (PCP), phenol, and 

microbial content (Ref. 2). 

In September 1985, Law Environm-ental installed four groundwater monitoring wells 

outside the perimeter of the landfill areas. These wells were sampled for PCP and 

semivolatile organics between 1985 and 1990 (Ref. 2). Geraghty & Miller, Inc. (G 

& M), conducted soil investigations in 1991 at three areas (outdoor wood storage 

areas) which were not excavated for land farming. A total of forty-eight shallow soil 

sampies were collected from two nontreated wood storage areas and one treated 

wood storage area. G & M also conducted soil borings and sampling at LF-1 and 

LF-2 in October 1990 and October 1991. Composite soil samples were obtained 

from five locations within each landfarm during these investigations and groundwater 

samples were taken from the four groundwater monitoring wells installed at the 

perimeter of the land farming areas (Ref. 12). Sample results indicated the presence 

of organic constituents of creosote and inorganics in soil and groundwater. In 

addition, polychlorinated dibenzodioxins and dibenzofurans were detected in soil 

samples (Ref. 12). Pentachlorophenols used in wood preservation can contain 

relatively high levels of dioxins and furans. These dioxins and furans are 

inadvertently produced during manufacture of chlorophenols (Ref. 13). 

In February 1992, Environmental Technology Engineering, Inc. (ETE), began a 

groundwater investigation comprised of three phases. During Ph_ase I, five temporary 

and eight permanent groundwater monitoring wells were installed and subsequently 

sampled. Phase II consisted of the abandonment of the five temporary wells and the 

placement of an additional twelve permanent groundwater monitoring wells. In 

December 1992, soil and sediment samples were taken from surface drainage areas 
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including the onsite drainage ditch and Greenfield Creek. Phase III began in 

October 1993 and involved the installation of another eleven permanent groundwater 
monitoring wells, sampling of these wells, and the resampling of the preexisting wells 

(Ref .. 14). Sample results indicated organic constituents of creosote and in organics 
in soil and groundwater. The locations of the preexisting monitoring wells and newly 
installed monitoring wells are presented on Figure 2. 

The North Carolina Department of Health, Environment, and Natural Resources 
(NCDEHNR) conducted a Site Inspection Prioritization (SIP) in January 1995 for the 
purpose of collecting sufficient information to assess threats to human health and the 
environment. Based on the information collected, the SWP site was recommended 
as a high priority for an Expanded Site Inspection (Ref. 2). 
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3.0 Field Investigation 
An initial si te reconnaissance and walk-over was performed at the SWP site on May 

20, 1996, by a representative of BVSPC, 3 representatives of the USEPA Region IV, 

and a representative of SWPs environmental consultant, Virogroup. Proposed boring 

locations were observed and discussed, photographs were taken, and general 

observations of site conditions were made. Field work for the ESI conducted by 

BVSPC commenced on October 3, 1996 and continued through October 9, 1996, at 

which time Tropical Storm Josephine and flooding of the Cape Fear River caused a 

demobilization of personnel and equipment (Refs. 15; 16). Field work resumed on 

November 4, 1996 and continued through December 23, 1996. Surveying of the 

groundwater monitoring wells occurred from January 27, 1997 to January 29, 1997. 

The sampling investigation included the collection of groundwater, surface water, 

surface soil, subsurface soil, sediment, and biological tissue samples. All samples 

collected were analyzed for extractable and purgeable organic compounds, pesticides, 

PCBs, cyanide, and metals. In addition, select samples were analyzed for dioxins and 

furans. Most sample analyses was performed under the Contract Laboratory 

Program (CLP) for routine analytical services (RAS). Dioxin/furan analyses were 

performed under CLP for special analytical services (SAS). All water samples were 

field tested for temperature, turbidity, pH, and conductivity. Quality 

Assurance/Quality Control (QNQC) samples were also collected. QNQC samples 

included a trip blank, and a preservative blank for each week of sampling, and a 

matrix duplicate for every 20 samples in each media (soil and water). Twelve 

monitoring wells were installed by a drilling subcontractor. Four shallow wells were 

constructed with screen sections intersecting the unconfined water table aquifer. Four 

intermediate wells were screened in the semi-confined aquifer beneath the peat/clay 

layer. Four deep wells were screened in the confined to semi-confined limestone of 

the Upper PeeDee Formation. The wells provided information required to help 

characterize the site hydrogeology and assess the nature and extent of groundwater 

contamination. The monitoring well locations are presented on Figure 2. Details of 

the shallow, intermediate, and deep monitoring well construction are shown on Figure 

3. 
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The following deviations to the sampling plan occurred during field work at the SWP 

site (Refs. 15; 16). All deviations from the FSP were reported to the EPA Site 

Assessment Manager (SAM) : 

• Sample SP-SW-02 was not obtained due to an inability to gain access to the 

sample location. 

• Biotic samples SP-BI0-01 , -02, -03, -04, and -05 were not coJJected due to the 

absence of sessile benthic habitats and organisms. 

• Sample SP-SD-02 was not collected due to an inability to gain access by boat or 

using waders. 

3.1 Sample Collection 
The sampling investigation included the collection of 31 groundwater, 8 surface water, 

21 surface soil , 21 subsurface soil, 18 sediment, and 3 biological tissue samples. AJl 

samples collected were analyzed for extractable and purgeable organic compounds, 

pesticides, PCBs, cyanide, and metals. Additionally, 7 of the 21 surface soil samples 

were analyzed for dioxins and . furans . 

3.2 Sample Collection Methodology 
3.2. 1 Surface Soil and Sediment Samples 
Surface soil and sediment samples were collected using a stainless steel spoon and 

a 2-quart or equivalent glass bowl. Some sediment samples were collected using 

stainless steel open or closed bucket hand augers, and/or a stainless steel, Ponar 

dredge sampler. Samples being analyzed for volatile organic compounds (VOC), 

were collected first and placed directly into the appropriate containers. The 

remainder of the sample was placed into the bowl, mixed thoroughly, then distributed 

to the appropriate containers. The surface soil samples were collected from a depth 

of no greater than two feet below land surface (bls). 

) 

3.2.2 Subsurface Soil Samples 
Subsurface soil samples for chemical analyses were collected by using a stainless steel 

spoon or a stainless steel , 24 inch long split spoon sampler and a 2-quart or 

equivalent glass bowl. Typically, a subsurface soil sample was obtained using a hand 

auger, if possible, from a depth of greater than 2 feet bls but above the water table. 

1f a hand auger was inadequate, a drill rig using hollow stem augers and split spoon 

samplers of the appropriate type were used. The VOC sample was collected first 
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and placed directly into the appropriate sample. container. The remaind.er of the 

sample was thoroughly mixed in the bowl and placed into the appropriate containers. 

3.2.3 Groundwater Samples 
Groundwater samples from the 12 monitoring wells installed during this field 

investigation were collected after the wells had been installed, developed, and purged. 

Groundwater samples from 19 of the existing monitoring wells on site were collected 

after the wells were purged. Details of the 12, newly installed monitoring wells are 

presented on Figure 3. 

Plastic sheeting was placed around the well to keep equipment from coming in 

contact with the ground surface. A previously decontaminated elect~ic, water level 

indicator was placed into the well to measure the depth of the static water level and 

total depth of the well. Measurements were measured to the nearest 0.01 foot and 

taken from a reference notch etched at the top of the casing. The volume of the 

well casing was then calculated. Depth measurements and volume calculations were 

recorded in the field logbook. A decontaminated, submersible . pump was used to 

develop the wells in a manner that minimized water turbidity. Care was exercised in 

maintaining the location of the pump or teflon hose just below the level of water in 

the well to assure that the entire static volume was removed .. After the pump was 

removed from the well, all wetted portions of the pump and related tubing were 

decontaminated. The pump used was a submersible pump constructed of stainless 

steel and equipped with new, polyethylene tubing at each well location. 

During well purging, field parameters (pH, temperature, specific conductance, and 

turbidity) was measured ·and recorded. Purging terminated when a minimum of three 

casing volumes had been withdrawn and field parameter readings had stabilized (pH 

readings within 0.1 units, temperature within 0.5 degrees Celsius, specific conductance 

within three percent, and turbidity . at· or below 20 nephelometric units) or upon 

removal of five casing volumes from each well. Water from well purging activities 

was containerized in Department of Transportation (DOT) approved 55-gallon 

drums. 

Prior to sampling, new, decontaminated Teflon tubing was inserted into the well 

casing. A peristaltic pump was used to remove groundwater from the wel1 and place 
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it into the appropriate sample containers. The time of sampling was recor~ed in the 

field logbook. VOC samples were co1lected by manual1y creating a vacuum which 
traps water in the Teflon tubing, removing the tubing from the wel1 and then fi1ling 

VOA containers with this water by releasing the vacuum. The volatile organic 

fraction of the sample was collected first and placed directly into pre-preserved VOA 

vials. The vials were filled such that headspace was eliminated and no air bubbles 

were present. The remainder of the sample was placed into a one gallon amber glass 

jug and subsequently transferred into the remaining containers. Temperature, 

turbidity, pH, and conductivity measurements were taken upon co11ection of each 

groundwater sample. Each portion of the sample was properly preserved upon 

colJection. 

3.2.4 Surface Water Samples 
Surface water sample locations on the Cape Fear River and. Greenfield Creek were 

accessed by use of a small boat. The most downstream sample was col1ected first and 

obtained by orienting the sampler and sample container upstream of the boat. The 

intent of this sampling method was to obtain the most representative and least 

disturbed surface water samples. At each sample location, the volatile organic 

fraction of the sample was colJected first and placed directly into pre-preserved VOA 

vials. The vials were fil1ed such that headspace was eliminated and no air bubbles 

were. present. The remainder of the sample was placed into a one ga11on amber glass 

jug and subsequently transferred into the other containers. Temperature, turbidity, 

pH, and conductivity measurements were taken upon collection of each surface water 

sample. Samples were properly preserved upon collection. 

3.2.5 Biological Tissue Samples 

Biological tissue samples were col1ected from the Cape Fear River and Greenfield 

Lake by use of hook and line from· a small boat. Biological tissue samples consisted 

of fish tissue only. 

Three fish tissue samples were col1ected to determine the human health exposure risk 

from the site. The target species for this sampling event were recreational species. 

Species collected were Speckled Perch, Spot, and Channel Catfish. Two samples 

were collected in the Cape Fear River and one background sample was collected in 

Greenfield Lake. 
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Upon collection of the desired fish species, the specimens were rinsed wi~h surface 

water from the collection point, identified, weighed, measured, catalogued, and 

visually inspected for any lesions or other physical abnormalities. "The recommended 

weight for each sample was 500 grams. Attempts were made to obtain more than 

one specimen of the same species if the weight of one organism was inadequate. The 

combined fish sample was then prepared for shipment to the analytical laboratory. 

The whole fish samples were wrapped in new aluminum foil, placed in a waterproof 

freezer bag, labelled, stored on wet ice, and shipped to the laboratory following 

laboratory protocols. A chain of custody record was completed by the sampler and 

included in the shipment of the samples to the laboratory. 

3.3 Duplicate Samples 
Duplicate samples were offered to Mr. Raymond Knox, Project Manager with 

ViroGroup (Southern Wood Piedmonts' consultant). Mr. Knox declined to split 

samples. 

3.4 Description of Sample Locations 
. 3.4.1 Surface Soil Sampling 
Twe~ty-one surf~ce soil samples were collected in association with the SWP site at 

depths no greater than two feet bls. Six samples were taken in former wood storage 

and landfarming areas. Five samples were located in previously identified 

contamination source areas. Seven samples were taken in areas which have not been 

previously sampled. Three background samples were also collected. Two of these 

background. samples were located northeast and southeast of the site. An additional 

background sample was collected along the north property boundary, between LF-1 

& LF-2 and the Amerada Hess Terminal. Sample codes and descriptions are listed 

in Table 1 and are shown on Figures 1 and 2. 

3.4.2 Subsurface Soil Sampling 
Twenty-one subsurface soil samples were collected at the same locations as the 

surface soil samples, incJuding the background locations. The samples were collected 

at depths greater than two feet bls, but above the water table. Sample codes and 

descriptions are listed in Table 1 and are shown on Figures 1 and 2. 
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Table 1 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

SP-SS-01 I Surface Soil I Subsurface North of LF-1 & LF-2. To establish background levels. 
SP-SB-0.1 Soil 

SP-SS-02/ Surface Soil/ Subsurface Northeast of the site. To establish background levels. 
SP-SB-02 Soil 

SP-SS-03/ Surface Soil/ Subsurface Southeast of the site. To establish background levels. 
SP-SB-03 Soil 

SP-SS-04/ Surface Soil I Subsurface Wood Storage Area (NTA). To confirm presence or absence 
SP-SB-04 Soil of contamination. 

SP-SS-05 I Surface Soil/ Subsurface Wood Storage Area (NTB). To confirm presence or absence 
SP-SB-05 Soil of contamination. 

SP-SS-06/ Surface Soil I Subsurface CCA and Creosote Treatment To confirm presence or absence 
SP-SB-06 Soil Area, center of the site. of contamination. 

SP-SS-07/ Surface Soil/ Subsurface CCA and Creosote Treatment To confirm presence or absence 
SP-SB-07 Soil Area, center of the site. of contamination. 

SP-SS-08/ Surface Soil/ Subsurface CCA and Creosote Treatment To confirm presence or absence 
SP-SB-08 Soil Area, center of the site. of contamination. 

SP-SS-09/ Surface Soil I Subsurface Wood Storage Area (TWS). To confirm presence or absence 
SP-SB-09 Soil of contamination. 

SP-SS-10 I Surface· Soil/ Subsurface Wood Storage Area (TWS). To confirm presence or absence 
SP-SB-10 Soil of contamination. 

SP-SS-11 I Surface Soil/ Subsurface Large Storage Tank Area. To confirm presence or absence 
SP-SB-11 Soil. of contamination. 

SP-SS-12/ Surface Soil/ Subsurface West of road near center of To confirm presence or absence 
· SP-SB-12 Soil site. of contamination. 

SP-SS-13/ Surface Soil/ Subsurface Buried Creosote Ditch Area. To confirm presence or absence 
SP-SB-13 Soil of contamination. 

SP-SS-14/ Surface Soil I Subsurface LF-1 and LF-2 To confirm presence or absence 
SP-SB-14 Soil of contamination. 

SP-SS-15 I Surface Soil/ Subsurface Buried Creosote Ditch Area. To confirm presence or absence 
SP-SB-15 Soil of contamination. 

SP-SS-16/ Surface Soil/ Subsurface Southwest comer of the site. To confirm presence or absence 
- SP-SB-16 Soil of contamination. 

SP-SS-17 I Surface Soil/ Subsurface Between Greenfield Creek and To confirm presence or absence 
SP-SB-17 Soil the earthen berm. of contamination. 

SP-SS-18/ Surface Soil/ Subsurface South central portion of the To confirm presence or absence 
SP-SB-18 Soil site. or contamination. 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

SP-SS-19/ Surface Soil I Subsurface South of Wood Storage Area To confirm presence or absence 
SP-SB-19 Soil (IWS). of contamination. 

SP-SS-20/ Surface Soil/ Subsurface West of Track Area. To confirm presence or absence 
SP-SB-20 Soil of contamination. 

SP-SS-21 I Surface Soil I Subsurface Track area. To confirm presence or absence 
SP-SB-21 Soil of contamination. 

SP-SD-01 Sediment East of the site near the To establish background levels. 
entrance gates. 

SP-SD-03 Sediment East of the site in the offsite To determine presence or 
drainage. absence of contamination. 

SP-SD-05 Sediment Ditch south of Northeast Wood To determine presence or 
Storage Area (NTA). absence of contamination. 

SP-SD-06 Sediment Onsite creek southeast of To determine presence or 
Southeast Wood Storage Area absence of contamination. 

(NTB). 

SP-SD-07 Sediment Onsite drainage ditch west of To determine presence or 
Optimist Park. absence of contamination. 

SP-SD-08 Sediment Greenfield Creek downstream To determine presence or . 
of the confluence with the on absence of contamination. 

site drainage ditch. 

SP-SD-09 Sediment Greenfield Creek downstream To determine presence or 
of SP-SD-08. absence of contamination. 

SP-SD-10 Sediment Near the outfall of Greenfield To determine presence or 
· Creek into Cape Fear River. absence of contamination. 

SP-SD-11 Sediment In the Cape Fear River west of To determine presence or 
Large Storage Tank Area. absence of contamination. 

SP-SD-12 Sediment Northwest property boundary at To determine presence or 
the Cape Fear River. absence of contamination. 

SP-SD-13 Sediment . Wood Storage Area (NTB) To determine presence or 
near MW-20. absence of contamination. 

SP-SD-14 Sediment South of the Buried Creosote To determine presence or 
Ditch Area. absence of contamination. 
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Table 1 (continued) . 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Dscription Sample Location Rationale 

SP-SD-15 Sediment South central portion of the To determine presence or 
site. absence of contamination. 

SP-SD-16 Sediment Southwestern portion or the To determine presence or 
site. absence or contamination. 

SP-SD-17 Sediment Southwestern portion of the To determine presence or 
site. absence of contamination. 

SP-SD-18 Sediment Southwestern portion of the To determine presence or 
site. absence of contamination. 

SP-SD-19 Sediment Southwestern portion of the To determine presence or 
site. absence of contamination. 

SP-SD-20 Sediment Southeastern portion of the To determine presence or 
site, north of manhole. absence of contamination. 

SP-SW-01 Surface Water Same location as SP-SD-01. To establish background levels. 

SP-SW-03 Surface Water East of the railroad crossing To determine presence or 
Greenfield Creek. absence of contamination. 

SP-SW-04 Surface Water Same location as SP-SD-07. To determine presence or 
absence of contamination. 

SP-SW-05 Surface Water Same location as SP-SD-08. To determine presence or 
absence of contamination. 

SP-SW-06 Surface Water Same location as SP-SD-09. To determine presence or 
absence of contamination. 

SP-SW-07 Surface Water Same location as SP-SD-10. To determine presence or 
absence of contamination. 

SP-SW-08 Surface Water Same location as SP-SD-11. To determine presence or 
absence of contamination. 

SP-SW-09 Surface Water Same location as SP-SD-12. To determine presence or 
absence of contamination. 
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Table 1 (continued) _ 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

SP-MW-08 Groundwater Southwest of LF-1 and LF-2. To determine presence or 
absence of contamination. 

SP-MW-08A Groundwater West of MW-08. To determine presence or 
absence of contamination. 

SP-MW-11 Groundwater East of the CCA and Creosote To determine presence or 
Treatment Area. absence of contamination. 

SP-MW-llA Groundwater Northwest of MW-11. To determine presence or 
absence of contamination. 

SP·MW-118 Groundwater Southwest of MW-11. To determine presence or 
absence of contamination. 

SP-MW-15 Groundwater Large Storage Tank Area. To determine presence or 
absence of contamination. 

SP-MW-16 Groundwater North of Large Storage Tank To determine presence or 
Area. absence of contamination. 

SP-MW-17 Groundwater North of Large Storage Tank To determine presence or 
Area. absence of contamination. 

SP-MW-20 Groundwater Wood Storage Area NTB. To determine presence or 
absence of contamination: 

SP-MW-20A Groundwater South of MW-20. To determine presence or 
absence of contamination. 

SP-MW-22A Groundwater Large Storage Area. To determine presence or 
absence of contamination. 

SP-MW-24 Groundwater South central portion of the To determine presence or 
site. absence of contamination. 

SP·MW-24A Groundwater West of MW-24. To determine presence or 
absence of contamination. 

SP-MW-25 Groundwater South of Buried Creosote Ditch To determine presence or 
Area. absence of contamination. 

SP-MW-27 Groundwater Northeast comer of site. To determine presence or. 
absence of contamination. 

18 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 1 (continued) _ 
Sample Codes, Descriptions, locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location RBlionale 

SP·MW-28 Groundwater West of railroad tracks along To determine presence or 
eastern boundary of the site. absence of contamination. 

SP-MW-28A Groundwater Southeast of MW-28. To determine presence or 
absence of contamination. 

SP·MW-29 Groundwater Southeastern portion of site. To determine presence or 
absence of contamination. 

SP-MW-29A Groundwater South of MW-29. To determine presence or 
absence of contamination. 

SP·MW-31 Groundwater Southwest corner of the site. To determine presence or 
absence of contamination. 

SP·MW-32 Groundwater East of MW-31. To determine presence or 
absence of contamination. 

SP-MW-33 Groundwater East of MW-32. To determine presence or 
absence of contamination. 

SP·MW-34 Groundwater Southern boundary of the site. To determine presence or 
absence of contamination. 

SP-MW-35 Groundwater South of MW-34. To determine presence or 
absence of contamination. 

SP-MW-36 "Groundwater Southwest of MW-35. To determine presence or 
absence of contamination. 

SP-MW-37 Groundwater South of softball fields. To establish background levels. 

SP-MW-38 Groundwater North of MW-37. To establish background levels. 

SP-MW-39 Groundwater North of MW-38. To establish background levels. 

SP-MW-40 Groundwater In LF·l and LF-2. To determine presence or 
absence of contamination. 

SP-MW-41 Groundwater East of MW-40. To determine presence or 
absence of contamination. 

SP-MW-42 Groundwater East of MW-41. To determine presence or 
absence of contamination. 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description 

SP-BI0-07 Biological, Fish Tissue 

SP-BI0-08 Biological, Fish Tissue 

SP-BI0-09 Biological, Fish Tissue 

SP • Southern Wood Piedmont 
SO - Sediment Sample 
SS • Surface Soil Sample 
SB • Subsurface Soil Sample 
MW - Monitoring Well 
SW • Surface Water 
BIO • Biological Sample 
LF - Land Farm Area 
NTA ·Non-Treated Wood Area 
NTB • Non-Treated WoOd Area 
CCA • Chromated Copper Arsenate Area 
TWS • Treated Wood Storage Area 

Sample Location Rationale 

In Cape Fear River near To determine presence or 
southwestern portion of site. absence of contamination. 

In the Cape Fear River west of To determine presence or 
Large Storage Tank Area. absence of contamination. 

East of site in Greenfield Lake. To establish background levels. 
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3.4.3 Groundwater Sampling 

To characterize the groundwater at the SWP site, groundwater samples were 

collected from 31 permanent monitoring wells. Nineteen of the wells were previously 

installed and 12 wells were installed during field work for this ESI. Sample codes and 

descriptions are listed in Table 1 and shown on Figure 2. Figure 1 describes source 

areas of the site. 

3.4.4 Surface Water Sampling 

Eight surface water samples were collected at the same locations as eight of the 

sediment samples. The eight sediment sample locations chosen for surface water 

collection are as follows: SP-SD-01, and SP-SD-03 through SP-SD-09. A background 

surface water sample was taken from SP-SD-01 location. Sample codes and 

descriptions are listed in Table 1 and shown on Figure 2. 

3.4.5 Sediment Sampling 
Eighteen sediment samples were collected during the ESI at the SWP site. One of 

the sediment samples was collected as a background sample, inland and upgradient 

of the site. Three sediment samples were collected in the Cape Fear River, one at 

the northwest property boundary, one in the south boat slip, and one at the outfall 

of Greenfield Creek into the Cape Fear River. Three sediment samples were taken 

from Greenfield Creek. Two samples were collected in the onsite drainage feature. 

One sediment sample came from an offsite drainage feature which lies parallel to the 

train tracks along the eastern property boundary. A total of five sediment samples 

were taken in the wetland areas located in the southwestern portion of the site. Two 

samples were from the wetland area south of the buried creosote sludge ditch. The 

remaining two sediment samples were taken from wetlands in and around the 

southeast wood storage area (NTB). Sample codes and descriptions are listed in 

Table 1 and shown on Figure 2. 

~----------~~--~ -3.4.6 Biological Sampling 
Three biological tissue samples were collected in the surface waters near to the site. 

One sample was collected at the outfall of Greenfield Creek into the Cape Fear 

River, one was collected in the south slip on the western portion of the site, and one 

was collected upgradient and offsite as a background sample in Greenfield Lake. 

Sample codes and descriptions are listed in Table 1 and shown on Figure 2. 
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3.5 Analytical Support and Methodology 
A11 sample collection, sample preservation, and chain-of-custody procedures used 

during. this investigation was in accordance with the standard operating procedures 

as specified in the USEPA Region 4, Environmental S~rvices Division, Environmental 

Investigations Standard Operating Procedures and Quality Assurance Manual, May, 

1996, (EISOPQAM). Water matrix trip blanks were collected weekly for quality 

control purposes. 

A1llaboratory analyses and laboratory quality assurance procedures used during this 

investigation were in accordance with standard procedures and protocols as specified 

in the Analytical Support Branch's Laboratory Operations and Quality Control 

Manual, United States Environmental Protection Agency Region IV, Environmental 

Services Division, October 1990, or as specified by the existing United States 

Environmental Protection Agency standard procedures and protocols for the Contract 

Laboratory· Program (CLP). Analysis for dioxins was by EPA SW-846 method 8290 

for select soil samples. A11 samples were submitted to CLP laboratories, as 

appropriate, at the time of sampling. 

3_.6 Analytical Data and Data Qualifiers 
All analytical data were subjected to a quality assurance review as described in the 

EPA Environmental Services Division laboratory data evaluation guidelines. In the 

tables presented, some of the concentrations of the organic and inorganic analytes 

may have been assigned a "J" qualifier. This indicates that the qualitative analysis 

was acceptable; but the quantitative value is an estimate. Other analytes may have 

been assigned an "N" qualifier, indicating that they were detected based on the 

presumptive · evidence of their presence. This means that the compound is only 

tentatively identified, and its detection cannot be a positive indication of its presence. 

The results for some of the samples are assigned a "U" qualifier. This qualifier 

indicates that the contaminant was analyzed for but not detected above the sample 

quantitation limit for that sample (SQL). The reported number is the laboratory 

derived sample quantitation limit for the compound or element in that sample. At 

times, miscellaneous organic compounds that do not appear on the target compound 

list are reported with a data set. These compounds are assigned a "JN" qualifier, 

indicating that they are tentatively identified at estimated quantities. Because these 

compounds are not routinely analyzed for, background levels or SQL levels are not 
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generally available for comparison. The complete analytical data sheets are provided 

in Appendix A of this report. 

Samples containing concentrations of contaminants greater than three times those of 

the background sample are considered to be elevated. In the cases where there was 

no detection of a contaminant at the background location, any sample with a 

concentration above its sample quantitation limit (SOL) and above the background 

SOL is considered to be elevated. These samples are noted in the text and are 

shaded in the tables. 
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4.0 Waste Sources 

4.1 Source Descriptions 
The source area for soiJ contamination at the SWP site· is approximately 35 acres of 

land which lie from the north central to southeastern portion of the site. Included 

are areas which were once utilized for wood preserving and wood storage activities, 

the large storage tank area, the creosote treatment area, the covered sludge ditch, 

small diesel storage area, and . Jandfarming activities. Potential source areas are 

illustrated on Figure 1. 

4.2 Source Sample Locations 
Twenty-one surface and twenty-one subsurface soil samples were collected in 

association with the SWP site at depths from 0 to 2 feet bls and at depths 'greater 

than 2 feet but above the water ta~le, respectively. Six samples were taken in former 

wood storage and landfarming areas. Five samples were located in previously 

identified contamination source areas. Seven samples were taken in areas which 

were not previously sampled. Three samples were collected as background samples, 

with two of these 'located northeast and southeast of the site. An additional 

background sample was collected along the north property boundary, between LF-1 

& LF-2 and the Amerada Hess Terminal. Sample codes and descriptions are listed 

in Table 1 and are shown on Figure 2. 

4.3 Source Sampling Results 

4.3.1 Source Organic Analytical Results 

Elevated levels of extractable organic constituents were detected in surface soil 

samples SP-SS-05, SP-SS-06, SP-SS-07, SP-SS-08, SP-SS-09, SP-SS-10, SP-SS-11, SP­

SS-13, SP-SS-14, SP-SS-17, and SP-SS-21. Extractable organic constituents detected 

at elevated levels in surface soil samples include: naphthalene, 2-methylnaphthalene, 

acenaphthylene, acenaphthene, dibenzofuran, fluorene, pentachlorophenol, 

phenanthrene, anthracene, earbazole, fluoranthene, pyrene, benzo(a)anthracene, 

chrysene, bis(2-ethylhexy1)phthalate, benzo (b and/or k) fluoranthene, 

benzo(g,h,i)perylene, benzo(a)pyrene, and indeno(1,2,3-cd)pyrene. No purgeable 

organic constituents were detected in surface soil samples obtained during this 
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investigation. Elevated levels of pesticides were detected in surface soil samples SP­

SS-03, SP-SS-05, SP-SS-08, and SP-SS-21. Pesticides detected at elevated· levels in 

surface soils include: endosulfan I (alpha) and 4,4'-DDE (P,P'-DDE). Dioxin/furan 

constituents were detected in surface soil samples SP-SS-06, SP-SS-13, SP-SS-14, SP­

SS-17, and SP-SS-19. Dioxin/furan compounds detected at elevated levels in surface 

soil samples include 2,3, 7,8-tetrachlorodibenzodioxin, tetrachlorodibenzodioxin (total), 

1,2,3, 7,8-pentachlorodibenzodioxin, pentachlorodibenzodioxin (total), 1 ,2,3,4, 7,8-

. hexachlorodibenzodioxin, 1,2,3,6,7,8-hexa-chlorodibenzodioxin, 1,2,3,7,8,9-

hexachJorodibenzodioxin, hexachJorodibenzodioxin (total), 1,2,3,4,6, 7,8-

heptachlorodibenzodioxin, heptachlorodibenzodioxin (total), octa-chlorodibenzodioxin, 

2,3, 7,8-tetrachJorodibenzofuran, tetrachlorodibenzofuran (total), 2,3,4,7,8-

pentachlorodibenzofuran, pentachlorodibenzofuran (total), 1,2,3,6, 7,8-

hexachlorodibenzofuran, 2,3,4,6,7,8-hexachlorodibenzofuran, hexachlorodibenzofuran 

(total), 1 ,2,3,4,6, 7 ,8-heptachlorodibenzofuran, 1,2,3,4, 7 ,8,9-heptachlorodibenzofuran, 

heptachlorodibenzofuran (total), and octachlorodibenzofuran (total). Toxicity 

Equivalency Values (TEQ) ranged from 250 to 3,100 ng!kg for the surface soil source 

sample. The surface soil source sample organic analytical results for extractables, 

pesticides/PCBs, and dioxin/furans are summarized in Tables 2, 3, and 4, respectively. 

Elevated levels of extractable organic constituents were detected in subsurface soil 

samples SP-SB-03, SP-SB-04, SP-S.B-05, SP-SB-07, SP-SB-08, SP-S~-09, SP-SB-10, SP­

SB-11, SP-SB-12, SP-SB-13, SP-SB-14, SP-SB-17, SP-SB-20, and SP-SB-21. 

Extractable organi<? constituents detected at elevated levels in subsurface soil samples 
include: naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, · 

. . 

dibenzofuran, fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, 

benzo(a)anthracene, chrysene,. benzo (b and/or k) fluoranthene, benzo(g,h,i)perylene, 

benzo(a)pyrene, and indeno(1,2,3-cd)pyrene. Elevated levels of purgeable organic 

constituents were detected in subsurface soil samples SP-SB-03, SA-SB-05, SP-SB-07, 

SP-SB-08, and SP-SB-1i. These purgeable organic constituents included benzene, 

ethyl benzene, methyl ethyl ketone, toluene and total xylenes. 
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I~==============================~ Table 2 
Surface Soil Extractable Organic Analytical Results 

I Southern Wood Pieamont Company 
WHi.iiiiQton, New Hanover C_Oll!1br, North Carolina 

IF=======~~~~~~~~~=======91 
Parameters 

I 
(ug!kg) Background 1-----r----.,.----...-----....----;1 

SP-SS-01 SP-SS-02 ~P-~~n-:t SP-SS-04 SP-~~-M _SP-SS-0_6_ 

Extractable Oroanic Cc ~. 

2-Chlorupm;uu• 390 U I 2,4 -Di~!phenol 390 U 

Naphthalene 390 U 851 621 

I 
2-Methylnaphthalene 390 U 

A ..... uap~...,)'lene 390 U 

1201 

Acenaph........... 390U 

I Dibenzofuran 390 U 

Fluorene 390 U 

461 

I 
Hexachlorobenzene 390 U 

~~IIL41..111Ul' ·' 970U 

Phenanthrene 390 U 1401 721 I Anthracene 390 U 

CartaLvk 390 U 

1001 

59J 

501 

771 

381 

421 

1701 

390 ::: 

421 

1601 

1101 

841 

1301 

2201 ~ 
2201 3201 

I 
Di-n-Butyl Phthalate 390 U 

lf-FI_uo ...... ra ...... n ...... th_e_ne ___________ -f-.....:~=O.:..J_+-----I--=1:.::.6.:..0.:...J -f-......=.5;::.;20:....._-+~i8'' ~··; ... ,. ·;:; .. ,,,,,,"'~")'·J;:,:,,,, 
Pyrene 220 1 96 1 180 1 400 1 ·· { 

' Benzo(aJamhracene 129 U 110 1 

_Chr:,., ..... ~ 220 1 100 1 150 J 

Bis(2-tauylhexyl) Phthalate 390 U 

Benzo (b and/or k) Fluoranthene 220 1 

Benzofa)Pyrene ~0 1 

Indeno (1,2,3 -cd) _!lyre~ 110 1 

Benzo (g,h,i) Perylene 1101 

Miscellaneous Extractable Organic ,.... 

11- Meth~lnanhthalene 
Biphenyl 

I 
Methylnaphthalene 

Dimethyh.aJ)hthalene 

MetnyJdibenzofuran 

I ::~:;~:~~racene 
I 

Methynutthracene ( 2 isomers) 

I Methyl phenanthrene 

Phenylnaphthalene 

I Anthracenedione 

IDimei 1vmne1 1e 

I 
I 

1501 2601 

871 1<J()J 

631 1401 

561 1801 

901N 

90JN 

26 

3101 

3001 

1101 

921 

791 

801N 

2001N 

4001N 

901N 

3001N 

::: 
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· Table 2 (continued) 
Surface Soil Extractable 0r9,anic Analytical Results 

Southern Wood Pie mont Compane 
Wilmington, New Hanover County, North arolina 

Parameters Background 
(ug/kg) 

SP-SS-01 cr>_cc;:_n., SP-SS-03 CDCC.O OA sp.(:~_n'O SP· C'C' 1\L 

Miscellaneous Extractable Organic C'nmnnnnrtc: 

Dim-. .. ravu.:namnrem; (2 i.,v .. ,..,,.,, 500JN 

C} 1phenanthrenone 300JN 

'RPn7'lcephenantnrylene 

Ethyleneglycol 

uorene. 

Methy1pyrene lOOJN 90JN 

Methylpyrene (2 1somersJ 

Benzoanthracenone 

Benzoanthracenone (2 ;.,nm,~) 300JN 
.... •nhthnth: -L 200JN ........ 
Methylt m:; 600JN 
n. 

200JN lOOJN 400JN 200JN .re1 y1eue 

Be1 !lUIIe 

! Carboxylic Acid 700JN 

Benzofluoramnene (not B or K) 
1 .... rene (not A) 
·u ·~ ified Compouuu:s I # 6,000JI4 3,0001 I~ _l,OOO_lg ~J/3 -~.QQQJI3 

Alkanes 

srg 
micrograms per kilc:frram 
Southern Wood Pie mont 

ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material . 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
- Not detected • Elevated levels which are greater than three times the background level or greater than the SOL. 
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Table 2 (continued) 
Surface Soil Extractable Organic Analytical Results 

Southern Wood Pieamont Company 
Wilmin New Hanover North Carolina 

Parameters 
(uglkg) 

390U 

390U 

390U 250J 

390U 230J 

390U 190 J 

390U 

360J 220J 

390U 

390U 

970U 

390U 

390U 

390U 

lOOJN 

200JN 

400JN 200JN 

200JN 600JN 

500JN 300JN 

200JN 

600JN JN 
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Table 2 {continued) 
Surface Soil Extractable OrcPranic Analytical Results 

Southern Wood Pie mont Compane 
Wilmington, New Hanover County, North arolina 

Parameters Bac~. uuui! 
(ug'kg) 

SP-SS-01 SP-SS-07 ~P-~.IO:.OR ~P-~~-OQ SP-S~ ~P-~~-1.1 

Miscellaneous Extractable O_!ganic ~~ ... 
uJmemyl_phem............... (2 isomers) 

CyclopentarhPn<>nthrenone 6001N 3001N 

Be1 -L ~anthrylene 4,0001N 

Ethyleneglycol 

Benzofluorene 1001N 

Methylpyrene lOOJN 

Methylpyrene (2 isomers) 4,0001N 

Benzoanthracenone 

Benzoanthracenone (2 isomers) 

Benzonaphthot~ · 1e l,OOOJN 3001N 

MPthvlh lr3Ce!l_C:_ 

Perylene 200JN 90JN 200JN 

Benzanthracenone -800JN IOOJN 

Carboxylic Acid SOOJN 

Benzofluoranthene (not B or K) 
TJ. 

't'J ,_... ..... (not ~) 

Unidentifled ,.... /# 6,0001/_j 2,0001/4 _900 1/2 2,0001/3 

Alkanes 4001 4.0001 

ug/kg 
SP 

micrograms per kilo!rram 
Southern Wood Pie mont 

ss Surface Soil 
1 Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected · 

Elevated levels which are greater than three times the background level or greater than the SQL. 
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I Table 2 (continued) 
Surface Soil Extractable Organic Analytical Results 

I 
Southern Wood Piecfmont Company 

Wilmington, New Hanover County, North Carolina 
IF=======~~~~~~~~~========~ 

Parameters Ba~-· _. Source Samples 

I (ug/kg) SP-SS-01 SP-SS-12 SP.SS-13 _SP-S~l4_ 
Extractable Organic Cou..""unds 

2-Chlorophennl I 2,4-Dimethylphenol 

Napnthalene 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

970U 

390U 

390U 

390U 

390U 

. 
-

180J 

66 J 

-
53 J 

66J 

-
. 
. 

240J 

120J 

48 J 

. 

- 39J 

. 70J 

65 J ., .. ·· l;:::::;tifl 
. 

120J 

39J 

47 J 

55J 

40J 

160J 

210J 

370 

96J 

-

SP-SS-16 

- . 
. . 
- -
- -
. -
- -
-
- -

- . 
- -
. -
. . 
- . 

430J 400 

360J 340J 

200J ~OJ 

270J 280J 

250J 

220J 

~90U 

220J 

I 
Di_-_n-butyl Phthalate 

lr~~~re __ nrnen~e--ne------------+-~~~~~~--·----_r---+----~1 
I ~:~:~;;am liin~M ... · · 

- -
. -
-

!JJ3:2-ethylhexyl~nhrnalate 

1- Methyln~nhthalene 

Biphenyl 

Methylnaphthalene 

Dimethylnaphthalene 

Methyldit. .... ,vfurnn 

I Fluorenone 

Methylanthrncene 

I 
Methylanthrncene ( 2 isomers) 

Methyl phenanthrene 

Phen_vlnanhthalene 

I Anthrncenedione 

D'· .L .1. 

I 
I 

1e 

-"· 

- . 
390U - -
2201 - -
1501 - . 
llOJ . -
llOJ - -

30 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

Table 2 (continued) 
Surface Soil Extractable Oraranic Analytical Results 

Southern Wood Pie mont CompanC 
Wilmington, New Hanover _Q_()unty~ North arolina 

Parameters n .• 1. -' -~rce _s_llTilples UG\.f\1;; .UUIJU 

(ug!kg) 
SP-SS-01 SP-SS-12 SP-SS-13 SP-SS-14 ~P-~~-15 SP-SS-16 

Miscellaneous Extractable O~anic Comnnunrh: 

Dimethylphenanihrene (2 isomers) 

Cy >nhPn'lnthrenone 
D · ·.~ .. Jnthrylene 

Ethyleneglycol 

Benzofluorene 

Methylpyrene 1001N 

Methylpyrene (2 JsomersJ 

Benzoanthracenone 

Benzoanthracenone (2 isomers) 

Ben.,.nn!lnhthnth= 11 ._ 

Methy 1:.. .... ....,,, m• "'"'""" 

Perylene 2001N 2001N 2001N 

Benzanthracenone 

Carooxylic Acid · 6001N 3,0001 

Benzofluoranthene (not B or K) 
1

.... 7rc:ne (not A) 

Unidentified Comnnunds I # 6,0001/4 2,0001/4 5,0001/6 4,0001/4 700J/1 
Alkanf'c: 5.0001 

ug/kg 
SP 

micrograms per kilofrram 
Southern Wood Pie mont 

ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected 

[MI Elevated levels which are greater than three times the h::u•kornnnd level or greater than the SQL. 
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I · Table 2 (continued) 
Surface Soil Extractable Organic Analytical Results 

I··~================== .. ==··~S~o=u=t~h~e=rn~W=o=o=d=9P=ie=ar=m=o=n=t~C~o=m~p=a=n==y====================~~ •r Wuuaiuyton, New Hanover County, North Carolina 
Parameters Back ruu11d Source Samples 

I (ug!kg) ~P-~~-nt SP-SS-17 SP-SS-18 SP-SS-19 

Extractable_Qrganic Cou,.,.,unds 

SP-SS-20 SP-SS-21 

2-Chlor ml 

~~~2~,4~-D~im~Jet~h~ __ heno __ l ____________ r-~~t:iiWiGN------r--~-t--~-t~~~ 
II N_llnhth:.lf!n(!_ 

I 
2-Methvlnanhthalene 

A uJy)ene 

Acenaphthene 

I I~~D~~~~~~L~v·~~.rn~n--------------------------------------------------+-~~~4-~~~4----------------4----------------4----------------4-~~~l 
Fluorene 

I
~ Hexachlorobenzene (HCB) 

Pentachlva vpu~,;uva 

Phenanthrene 

I Anthracene 

Carbazole 

Di· .. !:-w , • Phthalate 

~~~A~uo~rn~n~th~e~ne~-----~------------------------------------J-----~~_j@g~~ 
R~ene 

I .... •)anthracene 

Chryst:m:: 

~(2-ethylh~yl)phthalate I Bcu. ur'" and/or k) fluornnthene 

'3cnzu• a 1pyrene 

I 1- Methylnaphthalene 

Biohenyl 

Methylnaphthalene l1 Dimethvln:.nhti-Jalene 

Methyldihe ·furnn 

I ::~::~:n~:racene 
M_ethylanthracene ( 2 isomers) 

Methylphenanthrene · 

Phenylnaphthalene 

Anthracenedione 

Dim.ethvlohenanthrene 

I 
I 
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I Table 2 (continued) 
Surface Soil Extractable Ora.anic Analytical Results 

I 
Southern Wood Pie mont Compa"d 

Wilmington, New Hanover County, North arolina 

Parameters Ba~-·- ~ Source Samples IIU 

I 
(uglkg) 

C'D C'C' •01 ~P-~~-~7 SP-SS-18 ~P-~~-19 -~~>-~~-?n 

Miscellaneous Extractable urgamc Coa. • ..,,mnds 

D1metnylpnenanthrene (2 isomers) 

I c.~~ -~~t' 1tap~enanthrenone 5001N 

D. 11\•ll<liUIJrylene 

I 
Ethyleneglycol 3001N 

Benzofluorene 1001N 

~thylpy~ 1001N 4001N 

I Methylpy~ (2 is()[l'Je_rs)_ 
... •'- 500JN .L.J\OII.C.U<liiiiiiO'-'-'IIUIIIO 

- Benzoanthracenone (2 isomers) 

I Ren7nn: m 11 •• 1innhene 1001N 1001N 

Meth: -''- nracene rou~"-'" 1001N 

I ~rylene_ 200JN 3,0001N 200JN 2001N 1001N 

D. ~one lOOJN 

..... Carboxylic Acid 

Ill Benzofluoranthene (not B or K) -

I 
I 
I 
I 
I 
I 
I 

Bt~L'""" Jnot_~)_ 

Unidenufiea Scm pounds_ L # 6,0001/4 4,0001/3 6,0001/5 600 J/1 
Alkanec; 1.0001 

ug!kg micrograms per kilo!rram 
SP Southern Wood Pie mont 
ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantilation limit (SOL). 
- Not detected • Elevated levels which are _$reater than three times the background level or greater than the SQL. 
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Table 3 
Surface Soil Pesticide/PCB Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ugfkg) 

Pesti'cides I PCB Comoounds 

Endosulfan I (Alpha) 

4,4' -DDE (P,P' -DDE) 

Endrin 

4,4' ·DDT (P,P' -DDT) 

Pesticides I PCB Compounds 

Endosulfan I (Alpha) 

4,4' -DDE (P,P' -DDE) 

Endrin 

4,4' -DDT (P,P' -DDT) 

Pesticides I PCB Compounds 

Endosulfan I (Alpha) 

4,4' -DDE (P,P' -DDE) 

Endrin 

4,4' -DDT (P,P' -DDT) 

Pesticides I PCB Compounds 

Endosulfan I (Alpha) 

4,4' -DDE (P,P' -DDE) 

Endrin 

4 4' -DDT I'P.P' -DDT) 

ug/kg 
SP 
ss 
J 

micrograms per kilogram 
Southern Wood Piedmont 
Surface Soil 
Estimated Value 

Background Source Samples 

SP-SS-01 SP-SS-02 SP-SS-03 SP-SS-04 SP-SS-05 SP-SS-06 

3.9U 

3.9 U lOJN 

SP-SS-01 SP-SS-07 SP-SS-08 SP-SS-09 SP-SS-10 SP-SS-11 

3.9U 

3.9U 

3.9U 

SP-SS-01 SP-SS-12 SP-SS-13 SP-SS-14 SP-SS-15 SP-SS-16 

2.0U 6.0N 

3.9U 

3.9U 150N 

3.9U 

SP-SS-01 SP-SS-17 SP-SS-18 SP-SS-19 SP-SS-20 SP-SS-21 

2.0U 

3.9U 

3.9U 

3.9U 

N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 

Not detected 

Elevated levels which are greater than three times the background level or greater than the 
SQL. 
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TABLE 4 
Surface Soil Dioxin/Furan Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ng/kg) 

2,3, 7,8-Tetrach lorodibenzodioxin 

Tetrach lorodibenzodioxin (Tota l) 2.8 J 

1 ,2,3, 7,8-Pen tach lorodibenzodioxi n 0.76 J 

Pentachlorodibenzodioxin (Total) 4.1 J 

1 ,2,3,4, 7,8-H exach lorodi benzodioxi n 5.5 u 

1,2,3,6,7,8-Hexachlorodibenzodioxin 5.5 U 

1 ,2,3, 7,8,9-Hexachlorodibenzodiox in 

Hexachlorodibenzodioxin (Total) 

1,2,3,4,6, 7 ,8-Heptachlorodibenzodioxi n 

Heptachlorodibenzodioxin (Tota l) 

Octachlorodibenzodioxin (Total) 

2,3, 7,8-Tetrach lorodibenzofuran 

lorod ibenzofuran (Tota l) 

Pentachlorodibenzofura n (Total) 

1 ,2,3,6, 7,8-Hexachlorodibenzofuran 

2,3,4,6, 7,8-Hexach lorod i benzofuran 

Hexachlorodibenzofuran (Total) 

1 ,2,3,4 ,6, 7,8-Heptach lorodibenzofuran 

1 ,2,3,4, 7 ,8, 9-Heptach lorod i benzofu ran 

eptachlorodibenzofuran (Tota l) 

1.3 J 

18 J 

30 u 

80 UJ 

300 u 

2.2 u 

46 J 

3.2 J 

370 J 

4.0 J 

17 

230 J 

42 

l.O J 

43 J 

1.2 J 

4.9 J 100 J 19 J 

2.0 J 2.1 J 

I Octach lorod ibenzofuran (Total) 28 

I 
I 
I 
I 
I 
I 

TEQ* (Tox icity Equiva lents Va lue) 4.7 J 

NOTES: 

SP 
ss 

ng/kg 
J 

u 
* 

Material analyzed fo r but not detected 
Southern Wood Piedmont 
Surface Soil 
Nanograms per ki logram 
Estima ted Va lue. 

Material ana lyzed for but not detected. Number shown is the sample quan titat ion limi t (SQL). 
The total amou nt of tox ic diox in and fura n concentrat ions present at a si te is usuall y expressed as tox ic 
equ iva lents (TEQ) of 2,3,7,8-tetrachlorod ibenzodioxion (TCDD) presen t. 

Elevated leve ls wh ich are greater than three times background leve l or grea ter than the SQL. 
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Elevated levels of pesticides were detected in subsurface soil samples SP-SB-03, SP­

SB-04, SP-SB-05, SP-SB-09, SP-SB-11, SP-SB-20, and SP-SB-21. Pesticides. detected 

at elevated levels in subsurface soils include: endosulfan I (alpha), 4,4'-DDE (P,P'­

DDE), and 4,4'-DDD (P,P'-DDD). Subsurface soil samples were not analyzed for 

dioxin/furans during this investigation. The subsurface soil source sample extractable, 

purgeable, and pesticide/PCB analytical results are summarized in Tables 5, 6, and 

7, respectively. 

4.3.2 Source Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in all surface and subsurface soil 
source samples when compared to background levels of naturally occurring levels for 

the area. Inorganic analytes were detected at elevated levels in surface soil samples 

SP-SS-02, SP-SS-03, SP-SS-04, SP-SS-05, SP-SS-06, SP-SS-07, SP-SS-08, SP-SS-09, SP­

SS-10, SP-SS-11, SP-SS-12, SP-SS-14, SP-SS-19, SP-SS-20, and SP-SS-21 and in 

subsurface soil samples SP-SB-02~ SP-SB-03, SP-SB-04, SP-SB-06, SP-SB-07, SP-SB-

08, SP~SB-09, SP-SB-10, SP-SB-11, SP-SB-12, SP-SB-14, and SP-SB-18. _Inorganic 

analytes detected at elevated levels in· both surface and subsurface soil inClude 

aluminum, arsenic, barium, cadmium, calcium, chromium, cobalt, copper, cyanide, 

iron, lead, magnesium, manganese, mercury, nickel, p~tassium, sodium, vanadium, 

and zinc. No additional inorganic analytes were detected in surface soil samples. A 

more detailed summary of surface and subsurface soil inorganic analytical results are 

presented in Tables 8 and 9. The complete set of analytical data is presented in 
Appendix A. 
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Table 5 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ugfkg) 

SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 

~tr!Jctable ~. -·.r, .. 
A -•- bene 390U . . - r: -- .. :::== 

A mny1ene 390U . - -

-Anthracene · 390U . 561 43 J 

Bc::nzul a )an!tucu .. t:ut: 390U 57 J - -
'Bcu. Ul<llpyrene 390U - - lOOJ -
Benzo(b _;ill_d/()_1" K)fiuuii1uu•c::•le 441 llOJ I ;:::t :-=t 1::/)~=llllll:t:::''::' 

Benzo(g,h,i)perylene 390U - - 77 J -
Carbazole 390U - - - -
Chrysene 390U 811 160J !':t=:::·· ·('j:,,t,,,,,,,,,::: - .·.·· ... lfuran 390U 

• 
- - -

Fluoranthene 390U - 220J 180J 

Fluorene 390U - - -
Indeno(l ' ~-cd)pyrene 390U - - 86J . 
2-Methylnaphthalene 390U - - - -
Napnthalene 390U - - - -
Phenanlllrene 390U 120J lOOJ i':::::/ ::·~: :;:1 Pyrene :::':';:::::':11-

-- :::· .. : 
49J - )\~ 'f'n' 

Miscellaneous Extractable O~anic Comvuuu~" 

Metn_vJnannrnalf'nf' 

1 _),.(, '" .1. ·" '" .I. ........... 
Biphenyl 

Ethylnaphthalene 

Dimethyl naphthalene 

I Dimethylnaphthalene (2 h:nmf'l'l:\ 

D~y_!_naphtha~ (3 isomers) 

Trim~ylnaphth~e 

Methy'L' yl ' 
Vanillin 

MetnyJOJnf'nznfuran 30,0001N 

M_~_thylfluorene 

Dibepzc th1nr bene 

Methylanthracene 

Methvl (Me IVIe''JvJ) Phen 
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SP-SB-06 

3601 
. 

58 J 

42J 

51 J 

77 J 

42J 

-
78 J 

82J 

77 J 

190 J 

-
-
-

671 

71 J 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters n. 
....... "'6 ... uuu 

(uglkg) 
SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Miscellaneous Extractable urganlc 

Benzonaphthot~innhene 

C.vclopentanhenanthrenone 

Tnrlf'nl (UinO!in~ 

A, .>!. .......... 
Benzofluorene 20,000JN 

Benzofluorene (2 isomers) 

Benzanthracenone 
~ 

~. '~"" 
_Meth.)"'-L ... ~w; 

_Antn~encJio~e 20~09_Q~ 

Methylpyrene 

_Meth}'lpyrene (2 ic:nmers) 

Telramethy lphenanth ........ 6,000JN 
n. 

r•"•~c (not ~-

Benzofluoranthene (not b or k) lOOJlOOJN 

Methylcnrysene 

~ry_!_eE_e IOOJN 

N:mh: -!;.Jsene 

Carboxylic Acids 
n. .:. A~icl_ _ ........... ~_...._ 80JN 

Hexahydrohydroxytrimethyl 

Phenanthrenone 

Unidentified Compvuuu:s I# 2,000J/1 l,OOOJ/2 7,000J/4 7,000J/6 

Branched Alkane 

Alkanes ·6.0001 

ug/kg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
- Not detected. 

• Elev~ted levels wMch are great" than three t;mes the background level 0< 

greater than the SOL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Backgruuuu Parameters 
(uglkg) 

SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 

Exlractable Organic Comnnnrh 

Acenaphthene 390U 

Acen~phtltY'en~ 390U 

Anthracene 390U 

Benzo(aJ~Ihrlll"enr> 390U 

· Benzo(a)pyrene 390U 

Benzo(b and/or k)fluoranthene 44J 

Benzo(g,h,i)perylene 390U 1ni\\r1ctdx ):m mt;;:::[4m .t':':;,,I' 

Carbazole 390U lf!:'i moaa'iii 
Chry:.cm:: 390U 

Dibenzofuran 390U 

Fluoranthene 390U 130J 

Fluorene 390U 

Indeno(1,'2-~-cd)pyrene 390U 

2-Methylnaphthalene 390U 

Naphthalene 390U 

j>he1 ......... 390U 

Pyrene 49J 

Mh:rPIIl Extractable Organic rnrnnnnnilc: 

Meth: -' onhth,.IPnP 3,000JN 1 non OOOJN 

1 -Me·L -'· -' ::UJ y wapiiLIIi:IJ cne 8,000JN 

Biphenyl ·500,000JN ~OOJN 

I Ethylnaphthalene 300,000JN 

D~yl~thalene 2,000JN 

i Dimethylnaphthalene (2 isomers) 7,000JN 

Dimethy -. (3 ' _, llene a:.ua""•SJ 3,000,000JN 

I_Irime~hyl~hthalene 400,000JN 

Methylbipnenyl l,OOOJN 1 onn OOOJN 5,000JN 

Vanillin 

· Methyldibenzofuran • l,OOOJN 700,000JN 5_,Q90JN 

MethJI!!luorene 4,000JN 

Dihenzothiophene 2,000JN 400,000JN 

I Methylanthracene l,OOOJN 

Methvl (Methvlethvn Phen:~nthrene 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) 

SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 

Miscellaneous Extractable O~anic 

B;;,, .. v••up•••••vu•iopl!_ene 

CycJopentarhPn~nthJ-enone lO,OQOJ~ 500,000JN 3,000JI'J_ 

Indenosoquinoline l,()Q__Q_JN 
A -'-''· _2,00__Q_JN llliiUJ.IJ IIUliiiO 

Benzofluorene 4,000JN 400,000JN 

Benzofluorene (2 isomers) lO,OOOJN 

Benzanthracenone 

Cyc!opentapyrene 

Methylr nen: 11011" 

Anthracenedione 

Methylpyrene lO,OOOJN 

_Met!Jylpyrene (2 isomers) lO,OOOJN 1 nnn MflJN 

Tetram ... u•j: 11 .. .-11a11uu .-11e 
n .... , .... 1e (not A) 

Benzofluoranthene _(not b or k) 3,000JN · 

Met~~ • .:t • .r"'"'""' lO,OOOJN 

Perylene 2,000JN 6,000JN 

N~nnthnri'Jrysene l,OOOJN 

Carboxylic Acids 

Benzoic Acid 

Hexahydrohydroxytrimethyl (Methylethyl) 

Phenanthrenone 

Unic!entified Comnnnnrl<: I# lQ,()Q__Q_ J/1 4,000J/5 5,000J/5 

Branched Alkane lO,OOOJ 

Alkanes 1.0001 1.000 J 

ug/kg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
- Not detected. 

II Elevated levels which are_ greater than three times the background level or greater than the 
SOL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ug!kg) 

Extractable Organic rnmnnnr1c 

lndeno(~ ' ~. 1)pyrene 

2-Methyli.ap!iihalene 

Naphthalene 

Phenanthrene 

Pyrene 

Miscellaneous Extractable Organic r, 

_1 -Me ... 1 ... apHUii:llt:m; 

I Biphenyl 

Ethylnaphthalene 

• Dimethvln:~nhth:~lene 

D1methylnapnthalene (2 isomers) 

_Qi_methylnaphthalefl! (3 isomers) 
1 Tnmethylnaphthalene 

Methylbiphenyl 

Vanillin 

Methyldibenzofuran 

Methylfluorene 

Dibenzothiophene 

Methylanthracene 

Methvl fMethvlethvl\ Phen 

SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 

390U 

390U 

390U 

390U 

390U 

44J 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

390U 

49J 

:,,,,,,,,,,,,,:'hrJQ:r::;;,;, 83 J 
.:=:::=::::::::1 

llOJ .. )/' 64J 
_._ 

300JN 

400JN 

lOOJN 

300JN 

400JN 

1.000JN 

41 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Willmington, New Hanover County, North Carolina 

Parameters Background 
(ugfkg) 

SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 

Miscellaneous Extractable Q!g:~_nic 

Benzonaphu1 1innhene l,OOOJN 

Cyclu1n;lll:tnhf'n:~nthrenone .. 1uinoline 

Acenaphu•vpyli.::ii,,. 

Benzofluorene 

Tif'n7r r•uorene (2 i_somers) 

Benzanthracenone 

Cy,-' 
'""" 

. ~ .... · 

Methylp"~""' .. "'~"e 

Anthracen ... dione 

Methylpyrene 

Methylpyrene (2 i!:nrners) 

Tetramethy rene 200JN 
Y> ·rene (not A) 

Benzofluoranthene (not b or _I<) 
~hyJ,-L ........ ,., ........ 
Perylene 

l~<..:;!i~!i"",Jrysene 

Carboxylic Acids ' 
~OOJ 

Benzoic Acid 

Hexahydrohydroxytrimethyl (Methylethyl) 

Phenanthrenone 

Unidentified l /# 20,000J/8 l,OOOJ/2 2,000J/3 

Branched Alkane 

Alkanes 

uglkg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
. Not detected . 

• Elevated levels which are greater than three times the background level or greater than the 
SQL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Willmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) 

SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Extractable Organic Com ponds 

hthene 390U - - . . 69 J 

Arf'n:mhthylene 390U . . . 71J 58 J 

Anthracene 390U 37 J . . 180J 130J 

Ber m a Jamnrac~n(! 390U 1901 -~;r ... II·I''f{q'1htt:IIII . . 
.. 

Benzo1a)pyrene 390U 140J - 41 J : : : -~:am:')'''''JI 
I ,/ ,. - ::: 

:.:-: 

Benzo(b and/or k)fluoranthene 44J . 52J :·:1r.: . 'Ill Be~.ll...i)perylene 
:·=: 

390U 120J . . .. • 

Carbazole 390U . . . llOJ 

Chrp~;m:; 390U 260J 41J 1':. :::· ;::=: "''!'!""'A-. 
Dibenzofuran 390U . . . - 79 J 

Fluoranthene 390U - - - _,,,,,,,,_ :,,r_· ::: fr= • ·= n===:;:,=:i:':, 

Fluorene 390U . - 1001 

Indeno(1,2,3-cd)pyrene 390U 99J I )::.·. ··:r ., I ,/ ·_,::c . . 
2-Methylnaphthalene 390U - . - - 65 J 

Naphthalene 390U - - - - 150J 

::'~ ..... a.Jthrene 390U 60 J 300) 360 J - -
Pyrene 49J - . - -u,::~l:'q·:::::::::::::: 
Miscellaneous E:...ucn;wble Or2anic 0 ,.Junds 

Methyln:~nhth:~lene 

1 -fv~·_t.Yh •'- -• m: 

Biohenyl 

Ethylnanhthalene 

Dimethyln:~nhth:~lf.nf' 

Dimethylnaphthalene (2 isomers) 

Dimta~napnthalene (3 isomers) 

Trimethylnaphthalene 

Met~·ph~;uy• 

Vanillin 

MethylcP ·furan 

Methylfluorene 

Dibenzothiophene 

Methylanthracene 

Methvl (Methvkth_vll ~· threne 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ugfkg) 

SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Miscellaneous Extractable urgamc 

Be_rJzom .... ., '""" 
C~rlr:JpF:nt:mhPnllntluenqJ1e 

In ruinoline 

AI ... uupyridine 

Benzofluorene 

Benzofluorene (2 '"u'""''"J 2001N 

Benzanthracenone lOOJN 

r.vclonentapyrene lOOJN 

M~1 11nrene 1001N 
A .&L .. ..:dione 8001N 

M~lpyrene 901N 

Methylpyrene (2 •;:,um .. ,s) 

Te~eth:·'· IYit'"""'"a' .. "'""'"""' 4001N 

B~ou.<.upyrene (not A) 1001N 

Benzofluoranthene (not b or k) 3001N 

Methylchr:r"""" 
n .. t. 1001N 1001N CIOI_l'IIOU<; 

Nap_!tQiU\.. .. , r ., ..... e 

Caruu~yiicAcids 

Benzoic Acid 

Hexahydrohydroxytrimethyl (Methylethyl) 

Phenanthrenone 901N 

Unidentified ~mpou11_~ I # 4,0001/4 2,0001/2 _;ooo113 l,OOOJ/2 

Branched Alkane 

Alkanes 

ug!kg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
1 Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
- Not detected. 

!iili1111!1~!i!illl·ll!l11 Elevated levels which are greater than three times the background level or greater than the 
SOL. 
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Table 6 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
<uwkg> SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u . 'I@f:':t~ll'!Jt::::~:w . ·:tm:~::tm?Q::J;::::i:~:t''': . 
Benzene 14 u . . - - -
Toluene 14 u - - - - . 
Ethyl Benzene 14 u - - - . -
Total Xylenes 14 u - - - - -
Miscellaneous Purgeable Organic Compounds 

Unidentified Compounds/# 

Cyclic Alkanes 

Branched Alkane 

Alkanes 

(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 

Trimethylbenzene (3 isomers) 

Methyl (Methylethyl) Benzene 

(Methylphenyl) Ethanone 

lndene 

Ethyldimethylbenzene 

Dihydromethylindene 

Ethenylbenzaldehyde 

Phenylpropenal 

Dihydromethylindene (2 isomers) 

Dihydrodimethylindene 

Pinene 

Ethylmethylbenzene 

Benzofuran 

lndane 

Ethynylmethylbenzene 

Methylbenzofuran 

Methyi(Methylethyi)Benzene 
(3 isomers) 

Ethenylmethylbenzene 

Methyi(Propenyi)Benzene 
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Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Parameters 
(uWkg) SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u 
Benzene 14 u 
Toluene 14 u 
Ethyl Benzene 14 u 
Total Xylenes 14 u 
Miscellaneous Purgeable Organic Compounds 
Unidentified Compounds/# 
Cyclic Alkanes 

Branched Alkane 
Alkanes 
(Methylethyl) Benzene 

Ethylmethylbenzene (2 isomers) 
Trimethylbenzene (3 isomers) 
Methyl (Methylethyl) Benzene 
(Methylphenyl) Ethanone 
Indene 
Ethyldimethylbenzene 
Dihydromethylindene 
Ethenylbenzaldehyde 
Phenylpropenal 
Dihydromethylindene (2 isomers) 
Dihydrodimethylindene 
Pinene 

Ethylmethylbenzene 
Benzofuran 
In dane 

Ethynylmethylbenzene 
Methylbenzofuran 
Methyi(Methylethyi)Benzene 
(3 isomers) 
Ethenylmethylbenzene 
Methyi(Propenyi)Benzene 

700 J/2 10,000J/4 2,000J/3 

400J 

200J 

1,000J 

lOJN . 700JN 

BOJN 3,000JN 

200JN 6,000JN 5,000JN 

40JN BOOJN 

30JN 
30JN 

20JN 500JN 
IOOJN 

30JN 
lOOJN 4,000JN 
400JN 

40JN 

l,OOOJN 

I,OOOJN 

l,OOOJN 
9,000JN 

4,000JN 

700JN 

2,000JN 

30,000JN 

2,000JN 
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Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u . . . . . 
Benzene 14 u . . . . . 
Toluene 14 u . . . . . 
Ethyl Benzene 14 u . . . . . 
Total Xylenes 14 u . . . . . 
Miscellaneous Purgeable Organic Compounds 
Unidentified Compounds/# 50 J/1 

Cyclic Alkanes 

Branched Alkane 

Alkanes 

(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 

Trimethylbenzene (3 isomers) 

Methyl (Methylethyl) Benzene 

(Methylphenyl) Ethanone 

lndene 

Ethyldimethylbenzene 

Dihydromethylindene 

Ethenylbenzaldehyde 

Phenylpropenal 

Dihydromethylindene (2 isomers) 30JN 
Dihydrodimethylindene 

Pinene 

Ethylmethylbenzene. 

Benzofuran 

In dane 

Ethynylmethylbenzene 

Methylbenzofuran 

Methyi(Methylethyi)Benzene 
(3 isomers) 

Ethenylmethylbenzene 

Methyi(Propenyi)Benzene 
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Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u - - - - -
Benzene 14 u - - - - . 
Toluene 14 u - - - - -
Ethyl Benzene 14 u - . - - . 
Total Xylenes 14 u - - - . -
Miscellaneous Purgeable Organic Compounds 
Unidentified Compounds/# 
Cyclic Alkanes 
Branched Alkane 
Alkanes 
(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 
Trimethylbenzene (3 isomers) . 
Methyl (Methylethyl) Benzene 
(Methylphenyl) Ethanone 
Indene 
Ethyldimethylbenzene 
Dihydromethylindene 
Ethenylbenzaldehyde 
Phenylpropenal 

Dihydromethylindene (2 isomers) 
Dihydrodimethylindene 
Pinene 

Ethylmethylbenzene 
Benzofuran 
Indane 
Ethynylmethylbenzene 
Methylbenzofuran 

Methyi(Methylethyi)Benzene 
(3 isomers) 
Ethenylmethylbenzene 
Methyi(Propenyi)Benzene 

NOTES 
ug!kg micrograms per kilogram 

SP Southern Wood Piedment. 
SB Subsurface Boring. 

J Estimated value. 
N Presumptive .evidence of presence of material. 
u Material analyzed for but not detected. Number shown is the sample quantitation limit 

(SOL). 
- Not detected. 

II Elevated levels which are greater than three times the background level or greater than the 
SQL. 
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Table 7 
Subsurface Soil Pesticide/PCB Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples 
(ug/kg) 

SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Pesticides I PCB Comoounds 
Endosulfan I (Alpha) 2.0U . 2.4N - .I . 
4,4' -DDE (P,P' -DDE) 3.9U - lc .·. := I·' ,,,. - -
_4,4' -DDT (P,P'_ _!)DT) 3.9U - 7.5JN - - -
4,4' -DDD (P,P' -DDD) 3.9U - lt:::mt::%1.~:::;::;:::=:::::: i :r~rr:::::~o:.::~:rrr:~· - -
Alpha-Chlordanel2 2.0U - - - - -
Dieldrin 3.9U - - - -
Pesticides I PCB n .... SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 

Fnrfnc:rrlf:>n I (~__fl_a) 2.0U - _,_,::;::;;: - -
4,4' -DDE (P,P' -DDE) 3.9U - - - - -
~4' -DDT (P,P' _QDT) 3.9U - - - - -
4,4' -DDD (P,P' -DDD) 3.9U . - - . ~I 
AI nh:~ -Ch lordane/2 2.0U 150JN . - - . 
Dieldrin 3.9U . . . - -
Pesticides I PCB Compounds SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 

Endosulfan I (Alpha) 2.0U 23N . . . -
4,4' -DDE (P,P' -DDE) 3.9U . - . - -
~· -DDT (P,P' DDT) 3.9U . . . . -
~· -DDD (P,P'_:DDD) 3.9U . . . - -
Alnha- ,..._, :/2 2.0U . . . - . 
Dieldrin 3.9U 14N - . -
Pesticides I PCB Cnmnnnnd~ . SP-SS-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Endosulfan I (Alpha) 2.0U 5.4N . I ,.,,=t __ ,::=:= . c;::;::;:;:;';';':' 

~· -DDE (P,P' -p_!)E) 3.9U - - - - . 
~· -D~!- (P,P' _Q_DT) 3.9U - - - - . 
4,4' -DDD (P,P' _:Q!)D) 3.9U . - - - -
Alpha-Chlordane/2 2.0 u - - - . -
Dieldrin 3.9U . - . - -

ug!kg Micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated value 
N Presumptive evidence indicates the presence of material 
u Material was analyzed for but not detected. The number is the sample quantitation limit 

(SOL). 
- Not detected 

[Ill Elevated levels which are greater than three times the background level or greater 
than the SOL. 
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Parameters 
(mgfkg) 

Potassium 

Sodium 

Vanadium 

Notes: 

Table 8 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Source Samples 

200 

11 

0.11 u 
1.3 J 

220 

26 

0- 0.051 

0-5 

0- 6,800 

0-

Hanford T. Shacklette and Josephine G. Boerngen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
SS Surface Soil 
< Less than 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

Not detected 

l:t[;[f!;[i·l Elevated levels which are greater. than three times background level or greater thap the SOL 
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Table 8 (continued) 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mg!kg) 

SP-SS-01 SP-SS-07 SP-SS-08 SP-SS-09 SP-SS-10 SP-SS-11 
Occurring 

Levels* 

AI -'· 990_ _L200 .. _1.500 1.900 2.400 7.000- 15.000 
I ::i ·,. :( Arsenic l.SJ l::tt:{t}l: . . 0. 2.6 

Barium 8.8 22 21 3.2 12 17 10-200 

Cadmium 0.26U - . . . . n/a 

1,200J • ::::=: ··=·=·: ::::·· 
=• 710 j) ~ Calcium 720 ·=·· ·:=·· 

:: 640 . .:.::··· · .... ··.: 

Chromium 3.6 9.2 -= 2.8 8.7 6.3 0. 20 

_Qlba!!_ 1U . 0.80J . . . < 3 

Copper 19 16 55 . 16 . 0. 10 

Iron 2,000] 2,500 3,500 1,300 3,100 1,100 0. 10,000 

Lead 25J 37 19 2.7 9.9 24 < 10 

Matmesium 200 140 II 170 140 91 0. 1,500 

-= .:={===--Manganese 11 llJ 28J 6.4 J 0. 150 

Mercury . -·· ·-r··. :=:/ .· ,. A: H / .::: 0.11 u . . 0. 0.051 

Nickel 1.3 J . . . . . 0-5 

Pmass'· m ~0 0 _§,8()Q_ - : .:=:;:'' \::=· •.• Sodium 26 
::::·. :::: 

0. 2,000 34 . :·· 
. 

Vanadium 4.3J 4.6J 5.7 J 2.4 J 5.9J 6.2J 0. 20 

Zinc 11 _32 - 6.7 14 - <_0 

Notes: . Hanford T. Shacklelle and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg/kg milligrams per kilogram 
SP Soul hem Wood Piedmont 
ss Surface Soil 
< Less than 

J Estimated value 

u Material analyzed for but nol detected. Number shown is the sample quantitation limit (SQL). 

. Not detected 

I!I'i'i!)':l Elevated levels which are greater than three times background level or greater than the SQL 
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Table 8 (continued) 
Surface Soil Inorganic Analytical Results -

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mglkg) 

SP-SS-01 SP-SS-12 SP-SS-13 SP-SS-14 SP-SS-15 SP-SS-16 
Occurring 

Levels* 

Aluminum 990 2.300 2.000 }(;j~.i~:::::{!',: Met ~ ~.000- 15.000 
Arsenic 1.8J 1:::::::::::::::::::::'::.1°?:=::::::::::;:;:=::::: 3.1 5 - - 0-2.6 

Barium 8.8 11 3 15 2.3 2 10- 200 

Cadmium 0.26U - - - - - n/a 

Calcium 1,200J • 280 1,200 ~J 0- 2,300 

Chromium 3.6 4.1 7.8J 2.9 1.7J 0-20 

Cobalt 1U - - - - - < 3 

Copper 19 11 - 35 J - - 0- 10 

Iron 2,000] 2,400 1,600 4,600 1,100 J 650 0- 10,000 

Lead 25J 45 3.2 16 J 2.6J 2.8 < 10 

• Magnesium 200 _260 88 _ROJ _2§_, - 0- 1,500 

Manganese 11 lr · ,,..: :=jr I 8 ;Ill 6.9 3.8 J 0- 150 

Mercury 0.11 u - 0- 0.051 

Nickel 1.3] - - - - 0-5 

Potassium 220 240J ~0 __!§()_ 0-6,800 

Sodium 26 n:j::jj:::::::·:Iioo:::::::::::::::::j - 46 - - 0- 2,000 

Vanadium 4.3J 5.4J 3.6J 9J 3.6J - 0-20 

I Zinc 11 ~2 7 - J.8J 5.8 < 0 

Notes: 

• Hanford T. Shacklelle and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
ss Surface Soil 
< Less than 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

- Not detected 

j;:::::•:=:::';j Elevated levels which are greater than three times background level or greater than the SOL 
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Table 8 (continued) 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Source Samples 

SP-SS-17 SP-SS-18 SP-SS-19 SP-SS-20 SP-SS-21 

Naturally 
Occurring 

Levels* 

11-----t----+--6-50-f--1.-200-T---/ _;J_.::==...;-.;;;;;;;;)( 1.01 .1111(7,00; ~ ~-~000 
4.1 3 7.7 4.5 7.2 10 • 200 

~~==---+--.;;...;.;.;.,;;,_;;__+---~--15-J--f--3-7-J-+""•,·r . ::::lm,:::iB=t·t ~tf:t,Jw"E·:~5 .. 0t:::0m:.::: .•. r-::o.....:-"~213,::=3ooll 
2.2J 4 9.2 ,{ ===''~'''''?'i?I!Ifi''II"ii'8 :ttt= 0. 20 

< 3 

29 0. 10 

1,300 2,200J 4,700J 1,300 0. 10,000 

~~~~~-4~~~---4---4:~.:~J--+-~~~~~J--+-~~~~~J~~+---:-~_J __ +-_o_:_.1_':_:ooo __ ~l 
• 0. 0.051 

~~~~----4---~~--~-------4--------~------~1:•::? ::=· ~'+': ______ ~~~o_-_s __ ~l 
210 600 . 0 . 6,800 

~~==;__-t-_....;:::.:.....__~;__-2.-6-J --~--.....:6;;.;;..3,;;_J -t---.::/-. :..:.~:..:...,. .-.-+}-~;;;;;;;;. q'/:1--..:..0 0_. ~:.;;.:.·2°:..:o0..;;__0 -ll 
6.9 5.6 8.3 11 12 <0 

Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg/kg milligrams per kilogram 
SP Southern Wood Piedmont 
SS Surface Soil 
< l...ess than 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

Not detected 

IJ:~!'j~j)!::.j Elevated levels which are greater than three times background level or greater than the SOL. 
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Table 9 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Source Samples 

SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Naturally 
Occurring 

Levels* 

~~~:.._-l_.2.!!!_-4~1i'·' f£,/~~~~~,,• ; .m.Ra···;;s,,:,;,;,:,;,,,.,mmt,,,,,,,,,,,,·• --=-4.5~-t---:7:-:.3-1-:-1~=-~-=~=-~o:-1 
n/a 

170J , • .,,.;;, 1 490J 470 230 0- 2,300 

lt":-:-~;,;.;,_-1_---::-::---;-..;;.1.;.:.8..:..J_-rrtii;;:,:.·Et·· ;;;:~·:. 4·.·• _..:..3_.4..;_J_+-_z_.3_J_+-_z_.s_J_+-_o_-_z_o_-11 

lr-=..;;.;,.;..___--; _ ___;;....;;__-+--4.-2-J--Pr'""'=ri::::""''l.;!: =_, / -::::=~;?±77::J:rr):rr/· r----r--8-J--r--o< __ ...;;.:o--JI 

llr:::;---l~-;-;--10§%nwoifJ wmtrs 4,ooo 3,6oo J 1,6oo 1,4oo o . 1o.ooo 

11-M~~:!!!.....-+-2~"'----1~~.::·_· J1!~L1:-:i'-k.i!J ~~~ :~:: :o~:~r, 

Notes: 

• 

• 0-5 

. . . . . 

Hanford T. Shacklelle and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg!kg milligrams per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

Not detected 

nt:::t:l Elevated levels which are greater than three times the background level or greater than the SQL 
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Table 9 (continued) 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(mglkg) 

Source Samples Naturally 
~--------~--------~--------r-------~---------r--------~occurrlng 

SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 Levels* 

Background 

Notes: 

0.11 u 

970 

6.5 

n/a 

0 2,300 

0-20 

< 3 

Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and 
Other Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: 
GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

Not detected 

""j::~~i!~I..,.,'ii"":iiii!..,.,~!)'i':""',i~~:~""~!=:l Elevated levels which are greater than three times the background level or greater than the SOL. 
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Table 9 (continued) 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mglkg) 

SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 
Occurring 

Levels* 

Aluminum 770 l.ROO 2.100 800 440 350 7.000. 15.000 

Arsenic 2UJ =:t={{i :mr - ::;j:~ (j\{ . - 0-2.6 

Barium 4.4 lffifjiit':':jj::::jij 2.3 11 2 2.4 10- 200 

Cadmium 0.28U - - - - - n/a 

Calcium 1,400J 
·::: 

,;:::;:\: :t?( - 230 41 J 150 0. 2,300 

Chromium 2.9 6.4 1.6J 3.4 J 2.4 J 1.5 J 0-20 

Cobalt 1U - - . - - < 3 

-~pper 3.1J l':::i:ji!jijjj::::::::[~t::::::::::::::=::j - 6.3J - - 0. 10 

Iron l,600J 2,700 1,300 2,100 970J 570 0- 10,000 

Lead 1.6J 

• 
2 - 0.94J 1.3 < 10 

M!>nno>~;.,.., 160 - - 90 . 0. 1,500 

Manganese 6 - 4.1 9.5 J 5.1 - 0. 150 

Mercury 0.11 u - - - - 0. 0.051 

Nickel 1U - . . - - 0-5 

P_()tassium 130 - - 210 170 - 0- 6,800 

Sodium 65 
I ·'r .,,.,,,,,,,,,,,,,,}ii''' - - - - 0- 2,000 

Vanadium 3.2J _6.1 J 1-§J 3J 2.3 J 1.7J 0-20 

Zinc 5.9 ~ 5.1 - 2.2J 8.6 < 0 

Cvanide O.l4U - - - . - n/a 

Notes: 

• Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg/kg milligrams per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

. Not detected 

Fil'ii!!il Elevated levels which are greater than three times the background level or greater than the SOL. 
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Table 9 (continued) 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mglkg) 

SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 
Occurring 

Levels* 

Aluminum 770 950 440 340 2100 1100 7 000- 15 000 

Arsenic 2 UJ . . . . . 0-2.6 

Barium 4.4 5.2 0.99J 0.74J 6 5.9 10- 200 

Cadmium 0.28U . . . - . n/a 

Calcium 1,4001 71 170J 2.7 J 550 460 0- 2,300 

Chromium 2.9 3.2 . . 5.8 6.1 0-20 

Cobalt 1U . . - . . < 3 

Copper 3.1 J - . . . . 0- 10 

Iron 1,600J 1,500 1,0001 840J 1,900 1,500 0. 10,000 

Lead 1.6J 2 :ttitiff.l4'~):::::::~:f:::ti 0.93J 2 2.6 < 10 

Magnesium 160" 150 23 22 340 120 0. 1,500 

Manganese 6 6.1 4.1 4.4 10 8.8 0- 150 

Mercury 0.11 u - - - - - 0-0.051 

Nickel 1U - - . - - 0-5 

Potassium 130 330J 67 84 320 - 0- 6,800 

Sodium 65 - - . 120 - 0- 2,000 

Vanadium 3.2J 4.2J . 1.4 J 5.1 J 3.8J 0-20 

Zinc 5.9 9.2 3.6J 2.2J 7.7 15 < 0 

Cvanide - - - - - - n/a 

·Notes: . Hanford T. Shacklette and Josephine G. Boerngen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Souhtem Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

. Not detected 

ltfi'!@:j Elevated levels which are greater than three times the background level or greater than the SOL 
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4.4 Source Conclusions 
Surface and subsurface soils at the SWP site in Wilmington, North Carolina 'represent 

a source of organic and inorganic contamination. In addition, dioxins and furans 

were detected in surface soil samples. Pentachlorophenols used in wood preservation 

can contain relatively 'high levels of dioxins and furans. These dioxins and furans are 

inadvertently produced during manufacture of chlorophenols and are the likely source 

of surface soil dioxin/furan contamination. The results of surface and subsurface soils 

collected from the central two-thirds of the site suggest that significant contamination 

is present in the surface ·and subsurface soil. The highest concentrations and 

frequency of detections were found in sample locations SP-SS/SB-08located near the 

former CCA and Creosote Treatment Areas and sample SP-SS/SB-lllocated near 

the former Large Storage Tank Area. 
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5.0 Groundwater Pathway 

5.1 Hydrogeologic Setting 
The SWP site lies within the Coastal Plain physiographic region in southeast North 

Carolina (Ref. 17). Topography in the region extends from flat, low-lying swamps 

and marshes 3 to 6 feet above mean sea level (amsl) to rolling uplands, 300 to ·600 

feet amsl (Refs. 1; 7, p. 271). More specifically, the site lies approximately 5 feet 

amsl on urban lands derived from Urban land complex (Refs. 1; 4, pp. 7, 13, sheet 

18). These complexes consist of sands and sandy loams which have been disturbed 

and appear to be derived from poorly drained floodplain or tidal sediments 

surrounding the site (Ref. 4, pp. 7, 13). The soil encountered beneath the existing 

drainage ditch and the southeastern portion of the site is believed to be in the 

Dorovan Series (Ref. 4, sheet 18). 

The region is covered by unconsolidated sediments that thicken toward the coast. 

These sediments consist of sands, silts, and clays which are generally of fluvial origin 

(Ref. 7, p. 271). These sediments are usually about 50 feet thick and overlie the 

Castle Hayne Marl of the late Eocene age (Ref. 18, p. 221). Beneath the 

unconsolidated sediments, three prominent geologic formations are typically present 

throughout most of New Hanover County. These formations are, in descending 

order: The Castle Hayne Limestone (also known as the Castle Hayne Marl, the 

Peedee Formation, and the Black Creek Formation (Ref. 19, p. 8). 

The Castle Hayne Limestone is of middle and late Eocene age, and typically consists 

of sheli, marl, sand, and limestone with beds of clay and sandy clay present in the 

upper· portion of the unit (Refs. 19, p. 13; 20, Figure 8, p. 25). This unit is reported 

to be as thick as 150 feet in some areas of New Hanover County; however, it is very 

thin and possibly absent in the vicinity of SWP (Ref. 19, Figure 9). The Castle Hayne 
Limestone rests unconformably upon the Peedee Formation (Ref. 19, p. 13). 

The Peedee Formation is of Cretaceous age and is comprised primarily of 

unconsolidated greenish-gray to dark gray silt, olive green to gray sand, and massive 

black clay interbedded with impure limestones and consolidated sandstones (Ref. 19, 

· p. 9). This formation is largely glauconitic and generally decreases in clay content in 

the upper portions except for approximately 15 feet at the top of the formation which 
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is clay (Ref. 19, p. 9, Figure 8). This unit may be over 700 feet thick in some areas 

of the county (Ref. 19, p. 9). The Peedee Formation rests conformably· upon the 

Black Creek Formation (Ref. 19, p. 9). 

The Black Creek Formation is Upper Cretaceous in age and is approximately 380 

feet thick in New Hanover County (Ref. 19, p. 9). This formation ranges from 

around 700 to 1,100 feet below land surface in New Hanover County and is 

comprised of thinly laminated gray to black clay interbedded with gray to tan sands 

(Refs. 19, p. 9; 20, p. 30). The upper portion of the Black Creek Formation 

increases in clay content (Ref. 20, Figure 8). 

Three principal aquifers are present throughout most of New Hanover: the upper 

sandy aquifer,. the limestone aquifer, and the lower sandy aquifer. The uppermost 

aquifer is the upper sand aquifer, or water table aquifer, which is has a saturated 

thickness range of 20 to 60 feet. thick in New Hanover County; however, it is likely 

no more than 46 feet thick beneath the facility (Ref. 19, Figure 7; 20, p. 30). This 

aquifer is primarily comprised of the unconsolidated surficial sands (Refs. 18, p. 221; 

19, p. 21, 24, 30, 33). This unit typically rests upon approximately 10 feet of lower 

permeability deposits iq the upper portion of the Castle Hayne Limestone; however, 

these deposits are not believed to form a competent confining unit separating the 

surficial aquifer from underlying aquifers and the Castle Hayne Limestone may not 

be present beneath the S~ facility (Refs. 19, Figure 9; 20, Figure 8, p. 25). 

The limestone aquifer (also known as the Castle Hayne Aquifer) is comprised of 

permeable deposits (primarily limestone and sand) of the Castle Hayne Limestone 

(Refs. 19, p. 24; 20, p. 25). This unit is very thin (less than 25 feet thick) or absent 

beneath the SWP facility, but is reportedly over 100 feet thick in the southern part 

of New Hanover County (Ref. 19, p. 26, Figure 3, Figure 4, Figure 9). The hydraulic 

conductivity of this aquifer ranges from 15 feet per day, where comprised of fine 

sand, to approximately 200 feet per day where comprised of porous limestone (Ref. 

20, p. 25). The Castle Hayne Aquifer, where present, rests upon a clay confining unit 

which is approximately 15 feet thick beneath the SWP facility (Ref. 19, Figure 8). 

The lower sandy aquifer (also known as the sandstone aquifer) is the most important 

aquifer in New Hanover County and is comprised of calcareous sand within the upper 
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portion of the Peedee Formation (Ref. 19, pp. 9, 24, 25, Figure 13). This aquifer is 

approximately 35 feet thick and is confined above .by a day layer within the Peedee 

Formation which is approximately 15 feet thick beneath the SWP facility (Ref. 19, p. 

24; Figure 8). The top of this aquifer is approximately 46 feet beneath the SWP 

facility and the average horizontal hydraulic conductivity is estimated to be 

approximately 33 ft/d (Refs. 197 Figure 7; 21 p. 29). There are three more aquifers 

contained within the Peedee Formation; however, these contain brackish water and 

are of limited significance to the scope of this investigation (Ref. 19, p. 9). 

Both the limestone ?quifer and the upper sandy aquifer are capable :of yielding 

significant water supplies. Groundwater in the unconfined surficial (upper sandy) 

aquifer can be obtained within 10 feet bls in New Hanover County (Ref. 19, p.2). 

During this investigation, groundwater in the surficial aquifer was encountered at 

depths ranging from land surface to 5 feet bls. Within the 'region, saltwater 

encroachment from the ocean and the Cape Fear River affects water quality 

approximately 225 feet bls (Ref. 19, Figure 5). Beneath the site, groundwater flow 

is to the south and southeast toward Greenfield Creek and southeast toward the 

onsite drain~ge ditch in the shallow and intermediate wells and toward the west in 

the deep wells. Hydraulic conductivities for clays similar to those present in the 

upper portion of the PeeDee Formation range from 10·9 to 10·5 em/sec (Ref. 21, 

p.29). 

Groundwater levels were measured from a fixed point at the top of casing (TOC) on 

January 28, 1997 for Southern Wood Piedmont monitoring wells. The water levels 

are presented on Table 10. A general groundwater flow direction was determined 

for the surficial wells, the intermediate wells, and the deep wells and is identified on 

Figures 4, 5, and 6. 

5.2 Groundwater Pathway Targets 
There are no municipal water supply wells within 4 miles of the site (Refs. 2; 22). 

The majority of residents within a 4-mile radius of the site are supplied water by the 

City of Wilmington Water Department or the Leland Sanitary District (Refs. 1; 22; 

23; 24). The City of Wilmington Water Department serves the area east of the Cape 

Fear River, south of Smith Creek, and north of the Wilmington Corporate Limit at 

Barnards Creek (Refs. 23; 25; 26). The Leland Sanitary District serves the area west 
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of the Cape Fear and Brunswick Rivers (Refs. 1; 23; 24). Both of these municipal 

water systems are supplied water by surface water intakes located 23 miles upstream 

of the site on the Cape Fear River (Ref. 23). Approximately 437 persons are 

estimated to obtain drinking water from private wells within 4 miles of the site (Ref. 

25; 27; 28; 29). Additionally, one community system, Runnymeade subdivision, is 

located within a 4-mile radius of the site. The Runnymeade subdivision community 

water system is located approximately 3.75 miles northeast of the site (Ref. 27). This 

community system utilizes two wells which draw from the Castle Hayne Limestone 

aquifer. Approximately 622 persons are estimated to obtain drinking water from this 

community S)'Stem (Refs. 1; 27; 28; 29). Approximately 1,059 persons obtain drinking 

water-from groundwater supply within 4 miles of the site (Refs. 1; 27; 28; 29). No 

wellhead protection areas exist within a 4-mile radius of the SWP site (Ref. 30). The 

population within a 4-mile radius which uses groundwater is shown below. 

Radial Distance 

(miles) 

0.00- 0.25 

>0.25 - 0.50 

>0.50 - 1.00 

>1.00 - 2.00 

>2.00 -3.00 

>3.00 -4.00 
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Target Population 

(Groundwater) 

0 

0 

0 

0 

24 

1,035 
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Table 10 
Groundwater Level Measurements 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Monitoring Top of Casing Depth To Water Water Elevation Total Depth of 
Well Number Elevation in (BTOC) in Feet in Feet (AMSL) Well (BTOC) 

Feet (AMSL) in Feet 

MW-08 6.84 4.68 2.16 21.95 

MW-08A 6.46 4.25 2.21 33.04 

MW-11 8.05 5.46 2.59 14.26 

MW-11A 6.45 4.18 2.27 36.39 

MW-11B 6.34 4.07 2.27 44.09 

MW-15 7.10 4.50 2.60 14.15 

MW-16 7.70 5.58 2.12 14.47 

MW~17 7.69 5.42 2.27 14.77 

MW-20 5.48 3.27 2.21 14.83 

MW-20A 5.21 2.93 2.28 33.17 

MW-22A 5.39 3.18 2.21 34.06 

MW-24 6.03 3.38 2.65 15.18 

MW-24A 5.87 3.52 2.35 36.32 

MW-25 3.88 2.05 1.83 15.37 

MW-27 5.47 2.11 3.36 7.52 

MW-28 5.20 4.20 1.00 15.43 

MW-28A 5.51 3.88 1.63 27.87 

MW-29 5.36 3.96 1.40 9.52 

MW-29A 5.20 3.22 1.98 40.69 

MW-31 6.63 3.38 3.25 16.75 

MW-32 6.22 3.94 2.28 46.84 

.MW-33 5.92 3.39 2.53 55.70 

MW-34 8.13 7.54 0.59 17.02 
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Monitoring 
Well Number 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39 

MW-40 

MW-41 

MW-42 

NOTES: 
AMSL 
MW 
BTOC 
SP 

Table 10 (continued) 
Groundwater Level Measurements 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Top of Casing 
Elevation in 
Feet (AMSL) 

7.71 

7.93 

5.97 

5.91 

5.15 

8.20 

7.66 

7.68 

Above Mean Sea Level 
Monitoring Well 
Below Top Of Casing 
Southern Wood Piedmont 

Depth To Water 
(BTOC) in Feet 

5.50 

5.72 

4.44 

4.36 

0.10 

6.01 

5.22 

5.12 
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Water Elevation Total Depth of 
in Feet (AMSL) Well (BTOC) 

in Feet 

2.21 39.14 

2.21 51.69 

1.53 17.47 

1.55 27.40 

5.65 52.80 

2.19 16.96 

2.44 40.65 

2.56 67.64 



- - - - - - - - - - - ·- - - - - - - -

MWOI!A 2. Ill' 
#loiWOS 

HESS OIL TERMINAL 

CAD 0WG NO: ESSWI'SSW ORIGINAL DWG SIZE 
CREATION 041'£:3-24-17 II x 17 

IHlTlAI.S: Gl PLOT SCALE: 1•200 

... ... ... 

- ... 
... • 

• 

• .... 
• 

• 
• • 

-.---.1 

I 1 

• ... • 
• 

. #, 
0 

~-..:__._j_ :~ _· _j ~ ' ___ 1 ·---.. ______ . 
0·-, - ... -,* .... , .·~··1--.~ * . . . -. " . I .~-----··-·--\. 

0 0 

* 0 

0 0 "0· 

* * 0 * * 0 

* 0 0 0 0 0 

** 
WOODED 

* * 0 

0 
0 0 

0 

* * 
0 

0 * 0 * 
0 

0 

0 * 0 

0 

0 0*0 
0 

• 

* 0 •• 

- ~ 

.1.11124 CROUMlWATER 
2.85' ELEVAllOH (~ I P83) 

-·--T-
• 

*0 

0 

0 0 

0 

0 
0 __ * ___ 

0 

* 0 wooom AA'ilt. 

0 0 
0 

* * 0 0 

* 

0* 0 

0 . 0 

*WOODED * 
0 

POTENTIOMETRIC SURFACE MAP SHALLOW WELLS ON 1/28/97 
SOUTHERN WOOD PIEDMONT 

WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA 

* 

• ... 
• IAARSH • • 

• • • .. .. 
• • 

• 

... 

IAOST RECENT RE.VISION: 
REVISION 041'£: 4-3-17 
ORAI7[RS INITlALS: All 

--- j_ 

* 
"* 

* 
* 

* * 

* * 
* 

~ 

* 
* 

* 
* * 

* * * 
"* * 
* 

OPTNST PARK 
SOFTBALL FIElDS 

FIGURE 
4 

--- ·~---~~----------------------------------------~------· 



~------------------
HESS OIL TtRt.CINAL 

0:: 
~ --0::: 

0:: 
L5 
L_ 

Lu 
Q 

0 

_l_j :_j ·~_I 
..:. 

I I 

0 0 0 
00 0 

0 0 '0 

* * * 0 0 0 
* 0 0 0 0 0 

** 
WOODED 

0 2.35' 

* * 0 

* 
0 * 0 0 0 0 0 

* * ** *0 0 0 

* * 0 
0 0 0 

0 

ColD DWG NO: I:SSWPSIW ORIGINAL DWG SIZE 
CRD.TlOH DATE:.S-24-17 11 JC 17 

INITW.S: Gl PLOT SCALE: I•:ZOO 

I ... 
• ... "' 

• ... ... 
... • 

I ... ... !. 
• • I 

I. • 
I • I 

I• . 
I • 
I ... ... • I .. 
• • • 

• 
• • .. • 

"' loWlSH .. .. 
• ... 

• ... 

• 

loiOST R£CENT REVISION: 
REVISION ll'.TE: +-.S-t7 
D!WltRS IN'llALS: AI 

* ~-
* ~ 

* 
* * * * 

* * 
* * 
* * 

* ** * 
** # 

* 
OPTIIoiiST PARK 

SOf7BAU. flEI..DS 

l '--· l 

• ... 
• 0 *~--~~--~~~ 

* 0 

0 * * WOODED 

0 

* 

• 
0 

* 

• • 
• .. 

r.lloRSH 

• • * 0 

*ll! * 0 
0 0 0 

0 

* * 0 

* 0 
0 * * * 0 * 0 

* 
0 

0 * 

..... .. 
• -0 

0 0 2.211' 

0 

LEGEND 

+loiW24A CROIJIIlWA'IIR 
2.35' n.EVAllOH (IWJ 18113) 

WAl£R ITAlURES 

-··-T- ~ ltlD'HOHE 

• WoRSH'f ARrA 

* 0 wooom MD. 

0 

* 
0 0 

0 

* 

0 

0* 0 
0 

* 
0* 

WOOOtD AA£A 

0 0 
0 

* 0 0 

* 0 0 

0 

0 

0·0 

* WOOD£l) * 
0 

POTENTIOMETRIC SURFACE MAP INTERMEDIATE WELLS ON 1/28/97 
SOUTHERN WOOD PIEDMONT 

WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA 

• • 
• "" ... 

* 

• • 
... .. 

FIGURE 
5 m 

~L---------------------------------------------------------~-----



_______________ .. __ _ 

GRASSED 

• 
... 

0 0 

0 * * 
* 0 0 0 

* 
* WOODED 

* * 0 

* 
0 

0 * 
* 0* 

0 

0 
0 

0 * 0 

LEGEND 

---J.~ 

ESTlUATED GROUNDWATER 
F1.0W DIRECTION 

POlDmOWETRIC 
st.WAC£ CONTOUR 

·~~~ ~=~ 1083) 

RAILROADS 

:~::::::::~::::~ PA-.g) AREA 

WAlU F'EAlURES 

--·-T- OYERH£.10 TQD>HONE 

... 
*0 

0 

* 

CNJ 0WG NO: tsn'PSDW ORIGIIW.. OWG SIZE UOST RECENT REVISION: 
CREATION DATE: 3-24-17 11 x 17 RtVISION DATE: 

INI!W.S: Gl PLOT SCALE: 1•200 DfW"l[RS IIITIAlS: 

HESS OIL TERMINAL 

I 
I ... .. ... ,_ ... .... -I 

I • 
.... • • • 

I 
.... 

I .... 
I• 
I • .... • I 

I .... 
.... • .... 

• ... 
• 

* * 
* * 

I 
I 

* * 
• * ** I 

I 

.... • 
• ** -1-• ... NARSH • • 

* • ... ... .... - OPTli.IIST PARK 

.... SOFTIWl. FIELDS 

... .... 
• .. 

0 * 
* 0 

0 

** 

* 
0 

0 

.. -!----- ~ . 
--··· 

0 0 0 

0 

0 

* 0 

0 

.. IIW2.5 .. 
* 

* 0 

.. .. 
0 

0 

• 

0 0 

* * * 0 0 0 

0 

* * 

0 

0* 

* 0 * 0 

0 WOODED MEA 

0 0 
0 ' 

* * ~ 0 

0* 

0 

0* 0 

* WOODED 

0 

0 

0 

* 

0 

* 

POTENTIOMETRIC SURFACE MAP DEEP WELLS ON 1/28/97 
SOUTHERN WOOD PIEDMONT 

WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA 

0 

0 

.. 
• 

... 

• • 
.... 

• • 
.... 

... 

* 

.... 
• ... 

w.RSH 

• • • .... .... 

l --

5.85' t= iwW37 

fiGURE 
6 



I 
I 
I· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.3 Groundwater Pathway Sample Locations and Analytical ~esults 
Groundwater samples were collected from 31 permanent monitoring wells. Nineteen 

of the wells were previously installed and 12 wells were installed during field work for 

this ESI. Eleven of the nineteen existing wells are screened in the shallow aquifer 

and eight are screened in the intermediate aquifer. Four of the new weiis are 

screened in the shallow aquifer, four are screened in the intermediate aquifer, and 

four are screened in the deep aquifer. Sample codes and descriptions are listed in 

Table 1 and are shown on Figure 2. Field measurements of groundwater parameters 

taken during sampling are listed on Table 11. 

5.3. 1 Shallow Organic Analytical Results 
Elevated levels of extractable organic constituents were detected in groundwater 

samples SP-MW-11, SP-MW-15, SP-MW-24, SP-MW-25, and SP-MW-34. Extractable 

organic constituents detected at elevated levels in groundwater samples include: 

phenol, 2-methylphenol, (3- and/ or 4-) methylphenol, 2,4-dimethylphenol, 

naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, 

benzo(a)anthracene, chrysene, bis (2-ethylhexyl) phthalate, benzo (b and/or k) 

fluorant!)ene, benzo(a)pyrene, indeno (1,2,3-cd) pyrene, and benzo (g,h,i) perylene. 

Elevated levels of purgeable organic constituents were detected · in groundwater 

samples SP-MW-11, SP-MW-15, and SP-MW-17. Purgeable organic constituents 

detected at elevated levels in groundwater samples include: benzene, methyl isobutyl 

ketone, methyl butyl ketone, toluene, ethyl benzene, and total xylenes. Elevated 

pesticide constituents include alpha-chlordane/2 and 4,4'-DDE (P,P-DDE) which were 

detected_ in samples SP-MW-11 and SP-MW-34, respectively. A more detailed 

summary of shallow groundwater o!ganic analytical results are presented on Table 

12 and in Appendix A. 

5.3.2 Intermediate Organic Analytical Results 
Elevated levels of extractable organic constituents were detected in groundwater 

samples SP-MW-11A, SP-MW-11B, SP-MW-28A, SP-MW-29A, and SP-.¥W-35. 

Extractable organic constituents detected at elevated levels in groundwater samples 

include: 2,4 dimethylphenol, naphthalene, 2-methylnaphthalene, acenaphthene, 

dibenzofuran, fluorene, phenanthrene, anthracene, carbazole, fluoranthene, and 
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Table 11 
Field Measurements of Groundwater Samples 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

NOTES: 
!'mhos/em 

OF 
N11J 

SP 
MW 

micromhos per centimeter 
degrees Fahrenheit 
Nephelometric Turbidity Units 
Southern Wood Piedmont 
Monitoring Well 
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Table 11 (continued) 
Field Measurements of Groundwater Samples 

Southern Wood Piedmont 

NOTES: 
JLmbos/cm 

OF 
N11J 

SP 
MW 

Wilmington, New Hanover County, North Carolina 

micromhos per centimeter 
degrees Fahrenheit · 
Nephelometric Turbidity Units 
Southern Wood Piedmont 
Monitoring Well 
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Table 12 

Parameters 
(ug/L) 

nds 

Dibenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

Fluoranthene 

Fluoranthene 

Shallow Groundwater Organic Analytical Results 
Southern Wood Piedmont Company 

Wlllmington, New Hanover County, North Carolina . 

8a 

10 u 
10 u 
10 u 
10 u 
10 u 
5J 

10 u 
51 

10 u 
7J 

3J 

10 u 1J 

1 J 

ou 
lOU 

10 u 
lOU 

10 u 
10 u 
10 u 

71 
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2J 

9J 1 J 

2J 

3J 1 J 

2J lJ 

2J 
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- - - - - - - - - - - - -- - - - -- Table 12 {continued) 
Shallow Groundwater Organic Analytical Results 

Southern Wood Piedmont Compant 
Willmlhyluu, New Hanover County, North arollna 

-
Parameters 

.. 
ua"~a\.IUDU 

(ug/L) SP-MW-37 SP-Mw-osl SP-MW-nl SP-Mw-tsJ~w-t6l SF-MW-17 T sP-MW-2oT SP-MW-24 
M' •• 1nPm1o: Extractable Or2anic Com Juund!i 

lndanc 20JN 

Phcnvloroocnal 4JN 

Dimcthvlphcnol (not 2,4) 4JN 

Ethylmcthylphenol ~.J~ ~JN 

Trimctnylphcnol 30JN 2JN 

Biohcnvl 6JN 6JN 

l • ·• · ':nc l-. 1\::u nuu~mnaJe: 8JN _W'l_ 
Dimcthylnaphthalcnc (2 isomers) lOJN 

1-Dimethvlnaohthalcne (3 isomers) 20JN 

Dimcthvlnaomnaicnc (5 isomers) 

Mcthvlbcnzothiophcnc 3JN 

Mcthylindanol 4JN 

Phcnylpyridinc 3JN 

• Trimethvtn .. ~lllhalcnc _!Jri 

Mcthvlfluorcnc 6 JN 

Mcthylfluorcne (2 isomers) 

Dibenzothiophene 8JN 

Dihvd uucnzuul: ~•·,._,., liN. 
Benzofluorene (2 isomers) 200JN 

Methyltriphenylenc lOJN 
- . _3lli n.:ryl\::llt: 

Naohthai\;••c""'U\mitrilc 4JN 

Naohthalcnol 5JN 

Dimethylphcnolisocyanatc 7JN 

lsoouinolinonc 20JN 

Mcthvlnaphthalcnc 10 JN 

Naohthalic Anhydride 8JN 
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-- - ~- - - ~- - -- - - - - - -- - - . Table 12 (continued) 
Shallow Groundwater Organic Analytical Results 

Southern Wood Piedmont Compant 
Willmlngton, New Hanover County, North arollna 

-
. ~ 

Parameters Back~round 
(ug/L) 

SP-MW-37 SP-MW-08 SP-MW-11 SP-MW-15 SP-MW-16 SF-MW-17 SP-MW-20 SP-MW-24 

Miscellaneous Extractable Organic 
Compounds 

Phenanthridinone 100JN 

CyclopentapJ!enanthrenone lOJN 

(Methylchtyl) Benzene 3JN 

Ethyldimcthylbcnzenc 3JN 7JN 

Ethenlydimethylbenzene 8JN 

Dihydrodimethylindene 5JN 2JN 

Dihydrodimethylindene (2 isomers) 20JN 

Dimethyl naphthalene 8JN 7JN 

JMethylethylidcne) Biphenol 

Unidentified Compounds I # 20 J/1 50 J/3 2001/5 100 J/4 20 J/1 100 J/3 501/3 

ug!L 
SP 

micrograms per Liter 
Southern Wood Piedmont 

MW Monitoring Well 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 
J Estimated Value. 
N Presumptive evidence of presence of material. 

- Not detected 

!ff'tt!"'\:::':\:"iJI!:::tf:ftl Elevated levels which are greater than three limes the background level or greaterr than the SQL 
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Table 12 (continued) 

Shallow Groundwater Organic Analytical Results 
Southern Wood Piedmont Company 

Willmington, New Hanover County, North Carolina 

Dackround 

-
Parameters 

(ug/L) 
sP-MW-37 sP-MW-25 sP-MW-27 _si~M'\Y_-28 sP-MW-29-r sP-MW-31 T sP-MW-34 sP-MW-40 

Extractable Orl!anic Compounds 

Phenol 10 u 
2-Methylphenol 10 U 

(3- and/or 4-) Methylphcnol 10 U 41 

2,4-Dimethylphenol 10 U 

Nap11thalene 10 U 

2-Methylnaphthalene 5 J 1 J 

Acenaphthylene 10 U 

A.-P"" mm:ne 51 9 J 1 J 17 - ;::::::: ::i5ot·:;::::::;::::: 

Dibenzofuran 10 u 5 J - 6 J - - r ~V:\::;=;:;;;.:: 

-

~~~:~~:o~::~~~:-re-ne----------------~---;~~~--~~8~1~~----~--~--~;~:--~---~--~----~--~~J?.±::mi~;:~: -
1~A-n-th-ra-ce_n_e----------------~---~-O-U--~~T---~_---+--~_~-t--~_---r--~_~-lltEr0Z•;WEti~6:Jn3?J:G.;;f<TI-~2~J~~~ 

Carbazole 1 J 

1~FI~u~or~an~t~he~n~e----------------+-~1~o~u~-4~~-------t--~2~J~-r----·---r-------J~u·s·x.}gj:8. ·~·~·;&•··~;80(:?04:·. ____ -__ 11 Pyrene 10 U 8 J 1 - 1 J - - r:;:;;:;;::;.;.;.,~·J·t;•([ 

Benzo (A) Anthracene 10 U 

Chrysene 10 U 1J 

Bis (2-emylhexyl) Phthalate 10 U 

Bcnzo (b and/or k) Fluoranthene 10 U 

n- ·-- <\.Pyrene 10 U 

Indeno (1,2,3-CD) Pyrene 10 U 

Rcnzo fOJJI) " 10 U - .- - - - -
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-- - - -· -· ·- - - - - - - - -- - - - Table 12 (continued) 
Shallow Groundwater Organic Analytical Results 

Southern Wood Piedmont Compan~ 
Willmfngton, New Hanover County, North arolina 

·-
Parameters Backround 

(ug!L) 
SP-MW-37 SP-MW-251 SP-MW-271 SP-MW-28 SP-MW-29 SP-MW-31 SP-MW-341 SP-MW-40 

Miscellaneous Extractable Ornanic Com ounds 

lndanc 

Phcnylpropenal 

Dimethylphcnol (not 2,4) 

Ethylmethylphenol 

Trimcthylphenol 

Biphenyl 

1-Mcthylnaphthalene SJN 80JN 

Methyl naphthalene 

Dimethylnaphthalcnc (2 isomers) lOJN 

Dimethylnaphthalenc (3 isomers) 

Dimethylnaphthalcne (5 isomers) lOOJN 

Methylbenzothiophene 3 JN 

Methylindanol 

Phenyl pyridine 

Trimcthylnaphthalcne 

Methyl fluorene 

Methylnuorcne (2 isomers) 30JN 

Dibenzothiophcnc 20JN 

Dihydrobenzothiophene lOJN 

Benzonuorene _{2 isomers) 

Methyltriphcnylene 

Perylene 

Naphthalcnecarbonitrile 20JN 

Naphthalcnol 

Dimcthylj)_henolisocyanate 

Isoquinolinone 

Naphthalic Anhydride 
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-- - - - - - - - - - - - -- - - -
Table 12 (continued) 

Shallow Groundwater Organic Analytical Results 
Southern Wood Piedmont Compan~ 

Willmlngton, New Hanover County, North arolina 

-
Parameters Backround 

(ug/L) 
SP-MW-37 SP-MW-25 SP-MW-27 ~P-l\1W_-28 SP-MW-29 SP-MW-31 SP-MW-34 SP-MW-40 

Miscellaneous Extractable Organic 
r. mds 

PhenanthridirJQ!l!! 

Cyclopentaphenmuuu;lll. "" 

(Methylehtyl) Benzene 

tthyldimethylbenzene 

_§t~nlydimethylbcnzene 

Dihydrodimethylindene 

Dihydrodimcthylindene (2 •:sumcl:sJ 

_!)illlelllYinapnthalene 

(Methylethylidenc) Biphe_nol 

Unidentified Compounds I # 20 J/1 

ug/1. micrograms per Liter 
SP Southern Wood Piedmont 

MW Monitoring Well 

u Material anallzed for but not detected, number is the minimum quanlitation limit. 
J f!Stimated va ue. 
N Presumptive evidence of presence of material. 

- Not detected 

Htf~~J Elevated levels which are greater than three limes the background level or greater than the SQL. 
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-- - - - - - - - -- - -- - - - - -- - - - Table 12 (continued) 
Shallow Groundwater Organic Analytical Results 

Southern Wood Piedmont Compan~ 
Wilmington, New Hanover County, North arollna 

-
Parameters nacks!round 

(ug!L) 
SP-MW-37 SP-MW-08 SP-MW-11 SP-MW-15 SP-MW-16 SP-MW-17 SP-MW-20 SP-MW-24 

Purgeable Organic Compounds 
n. _lOU_ -- i[[:::::::[t:l'~u::t{:': ·. - .- .•. . 
_Met.hillsilllutvl Ketone lOU . . . . lt/i)'{J:5'//)"::;' - . 

-
_Meth'll_Uutvl Kevtone lOU . - - - l''""'''"'''''''?'l·h''''':''''':''''''': . _: 

. 1 , 1.2.2-Tetrach lorocthane 10 u - - . . GJ - -
Toluene lOU 

.,,,,,,,,,,,,.,,,,!1 

I - :-:. '::'::::::~,~B, - - . - . 
Ethvl" 1 J . ·:::~::· :::::: If{ 

::}:::::::t/'i(~'t:::::::::::=:;: . - - -
Total Xvrcnes 21 .- l):::::::):?j~::::::::::::,:::::~~ .- - - -
Miscellaneous 1" u. 6 .... :~~rg!l_nic_ Cuu'""unos 

_Ethvlmethvlbenzene 70JN 6 JN 
T'nellw1" lOOJN 10JN 
Benzofuran 2QO_JN_ 

_(MethviE_thvl) " 50JN 
Ethvlmet 1vr• l.OOOJN 
lndene lOOJN 

_Meth Ylind;m_ 50JN 20IN. 
Methvr' '"uran (2 fsl m: rs~ 300JN 50JN 
In dane GOJN 200JN 
_Ethenvldimethvr• 20JN 
Di' 1ethvlindene (2 ISl m:rs: 20JN 
_Benzothi.Qohene 7JN 
Ethvldim.elhvlbenzene 

rhvlhf'n7rnr> 10 TN 

ug/L micrograWcer Iter. 
SP Southern ood Piedmont 

MW Monitoring Well 
J Estimated value. 

N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

- Not detected 
~ FIPV:IIP<l IPVf'k whirh :trr>. orP:IIPr !h:tn thrPP timPC: thP. JP.vel nr Pre:~ler than the.. SOl 
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-- - - -- - - - - - - - -- -· - - - -~-Table 12 (continued) 
Shallow Groundwater Organic Analytical Results 

Southern Wood Piedmont Compane 
Wilmington New Hanover County, North arolina 

-
Parameters nactmround 

(ug/kg) 
SP-MW-37 SP-MW-25 SP-MW-27 SP-MW-28 SP-MW-29 SP-MW-31 SP-MW-34 SP-MW-40 

Pur2eable Or2anic Compounds 

Benzene 10 u . . . . . . . 
Methvl lsobutvl Ketone lOU . . . . . . . 
Methvl Butvl Kevtone lOU . . . . . . . 
1 1 2 2-Tetrachloroethane 10 u . . . . . . . 
Toluene 10 u . . . . . . . 
Ethvl Benzene 1 J . . . . . . . 
Total Xvlenes 2J . . . . . . . 
Miscellaneous Purgeable Organic Compounds 

Ethvlmethvlbenzene 

Trimethvlbenzene 

Benzoruran 

(Methvl EthvJ) Benzene 

Ethvlmethvlbenzene 

lndene 

Methvlindan 

Methvlbenzoruran (2 Isomers\ 

lndane 30JN 

Ethenvldimethvlbenzene 20JN 

Dihvdromethvlindene (2 isomers\ 10JN 

Benzothioohene 

Ethvldimethvlbenzene 'iOJN 
I T,.tr!l.,PthvlhPn7Pnf' 

ug/L 
SP 

microgra~er liter. 
Southern ood Piedmont 

MW Monitoring Well 
J Estimated value. 

N Presumptive evidence of presence of material. 

u Material analyzed ror but not detected. Number shown is the sample quantitation limit (SOL). 

- Not detected 
~ Flf'V:!II'II lt>VI'Ic: whirh :1rl' Prf':JII'r lh:-tn thrf'f' tim,~~<: lhf' h:-trlrnrnunrl lrvPI nr nrP!ltr•r th:~n thl' SOl 
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Table 12 
Shallow Groundwater Organic Analytical 

Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina. 

Parameters Background 
(ug!L) 

SP-MW-37 SP-MW-11 SP-MW-34 

Aloha-Chlordane/2 o.osou 1.2J -
4,4'- DDE (P,P' - DDE) .lOU - O.lON 

Notes: 

ug!L micrograms per Liter 

J Estimated value 

u Material analyzed for but not detected. 
Number shown is the sample quantitation 
limit (SOL). 

N Presumptive evidence of presence of 
material. 

- Not detected 

l·::::::::::::jj!ij:i'::::ijjj::;:~:~ii:j:::!ij:j~!:::::~:~ij:~ ~:eV:1t~~~~v:~~~~~~~~r~e~~~=~; ~~:~er 
than the SOL. 
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pyrene. Elevated levels of purgeable organic constituents were detected in 

groundwater samples SP-MW-08A, SP-MW-llB, SP-MW-32, and SP-MW-35. 

Purgeable organic constituents detected at elevated levels in groundwater samples 

include: acetone, chloroform, ethyl benzene, and total xylenes. Pesticide/PCB 

analyses detected the constituent heptachlor in SP-MW-22A at greater than 

background. A more detailed summary of intermediate groundwater organic 

analytical results are presented in Appendix A and on Table 13. 

5.3.3 Deep Organic Analytical Results 
Elevated levels of extractable organic constituents were detected in groundwater 

samples SP-MW-33 and SP-MW-36. Extractable organic constituents detected at 

elevated levels in groundwater samples include acenaphthene and fluorene. An 

elevated level of the· purgeable organic chloroform was detected in groundwater 

sample SP-MW-36. A more detailed summary of deep groundwater organic 

analytical results are presented on Table 14. 

5.3.4 Shallow Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in shallow groundwater samples 

SP-MW-08, SP-MW-11, SP-MW-15, SP-MW-16, SP-MW-17, SP-MW-20, SP-MW-24, 

SP-MW-25, SP-MW-27, SP-MW-28, SP-MW-29, SP-MW-31, SP-MW-34, and SP-MW-

40. Inorganic analytes detected at elevated levels include: aluminum, arsenic, barium, 

cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 

potassium, selenium, sodium, vanadium, and zinc. A more detailed -summary of 

shallow groundwater organic analytical results are presented on Table 15. The 

complete set of analytical data is presented in Appendix A. 

5.3.5 Intermediate Inorganic Analytical Results 
Inorganic analytes- were deteCted at elevated levels in intermediate groundwater 

samples SP-MW-08A, SP-MW-32, SP-MW-35, and SP-MW-41. Inorganic analytes 

detected at elevated levels include: chromium, copper, and lead. A more detailed 

s~mmary of intermediate groundwater organic analytical results are presented on 

Table 16. The complete set of analytical data is presented in Appendix A. 

5.3.6 Deep Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in deep groundwater samples SP­

MW-33, SP-MW-36, and SP-MW-42. Inorganic analytes detected at elevated levels 

80 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

incJude: barium, chromium, lead, potassium, sodium, vanadium, and zinc .. A more 

detailed summary of deep groundwater organic analytical results are presented on 

Table 17. The complete set of analytical data is presented in Appendix A. 

5.4 Groundwater Pathway Conclusions 
Most of the people in the vicinity of the site use treated surface water for potable 

water. Therefore, the groundwater pathway is of moderate concern for this site due 

to the minimal population· in the area which utilize potable groundwater. 

Groundwater samples indicate that several contaminants have migrated into the 

shallow, intermediate and deep monitoring wells beneath the SWP site. 
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-- - - - - - - - - - - --n - - - - - Table 13 --
Intermediate Groundwater Organic Analytical Results 

Southern Wood Piedmont Compan~ 
Wilmington, New Hanover County, North arollna 

Parameters Dactmround 
(ug/L) 

SP-MW-38 SP-MW· SP-MW- SP-MW· SP-MW- SP-MW- SP-MW-
OSA llA 118 20A 22A 24A 

Extractable Organic Compounds 

~l)itl'lethy1p11e_nol 10 u - 3J • 'A - - -
~phthalene lOU .J~: 

··: .. :· 
' 9J - ..... - -·=·····.·· 

2-Methylnaphthalene 
,,,,:,::::::::::::,:'.· ··:· ... · ··.·.· ,·,· 

.'\{· lOU ·.• - :::::: - - -
A .... .., .. u.,mhene lOU 

::::~:: :2(j(tm:::::;,,,,,,,l 3J 5J .::::. 

Dibenzofuran ··:j::· .::·::. ::: 
10 u ... -- ·::::. ··=t .... - -

Fluorene lOU - j~: ~ :-:=.·: - - -
Anthracene 10 u - 3J '''f';,;:;:;:;:;:;:;: [)2:::::::::::::::!!))):: - . -
Carbazole lOU - )):i%l7'1tttf': • - 1 J -
Fluuranthene lOU - 4J - - -
Acenaphthylene 10 u . . 3J . . -
Phenanthrene lOU . - l'i'i' :: ::::::;:: - - -
Benzo (a) anthracene 10 u - - ... - - -
I'Y!ene 10 u - - . - -
Miscellaneous Extractable Organic Compounds 

Unidentified Compounds/No. 

_(Methyjcthy_linde_11e) _!3iph1:nol 

Benzofuranone 

Dihydroindenol 

Dihydroindeniol 

Acridinone 

Mcthylbenzonitrile 

~thylindanol 

~~a tam 4JN 

Bcnzothiuphene 5 JN 

Mcthvlnaohthalene 10 JN 
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-- - - - - -- - - - - - - --· Table 13 (continue~ .-
Intermediate Groundwater Organic nalytical Results 

Southern Wood Piedmont Compan~ 
Wilmh.ytuu, New Hanover County, North arolina 

Parameters nnckl!round 
(ug/L) 

SP-MW-38 SP-MW· SP-MW- SP-MW· SP-MW· SP-MW- SP-MW-
_08A_ UA un 20A 22A 24A 

Miscellaneous -s ..... autiblc_Q_rgl!!!iC 

Dimcthylnaphthalcnc 4JN 

Phcnanthridinonc 7-lli 
lndcnc 20JN 

Ethylmcthylphcnol 2JN 

Trimcthylphcnol 3JN 

~ol 3JN 

Biphenyl 5JN 

Dimethylnaphthalenc (2 isomers) 

Di!t!_~tl!)'lnaphthalene (3 isomers) 20JN 

Naphthalenecarbonitrile 3JN 

Naphthalcnol 2JN 

Mcthylbiphenyl 2JN 

Hydroxbiphenyl 3 JN 

Mcthylquinolinone 4JN 

l.-Methylnaphthalene 7JN 

Aminofluorcnone 20JN 

ug!L 
SP 

micrograms per liler 
Soulhern Wood Piedmonl 

MW Moniloring Well 

J Eslimaled value. 
N Presumplive evidence or presence or malerial. 

u Malerial analyzed ror bul nol delecled. Number shown is lhe sample quanlilalion limil (SQL). 

- Nol delecled 

1·:~~~\\::1::\j~\d Elevaled levels which are grealer !han lhree limes lhe background level or grealer !han lhe SQL 
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- - - -- --------------- --
Table 13 (continued) 

Intermediate Groundwate Organic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

8: -•- ld Parameters 
(ug/L) 

SP-MW-38 SP-MW- SP-MW- SP-MW-32 SP-MW-35 SP-MW-41 
28A 29A 

Extractable Organic Compounds 

_bi-_Di111_ethylphenol lOU 

Naphthalene 10 u 21 

lt----=-'-------r---1--2~-1-ei ?!! : §lli;!f:mw 
3 1 i(ii,,,,,,,,,,,,,lm----:.:-1®1:::: rAo::::::m mt 

2-Mc::- ;!;,.,..,hthalene 10 u 
-\"''-'"dl-''lthene 10 u 
Dibcnzofuran 10 u 

lt----------t-____;~-1-~3..;;_1 -f- ::: iii:':. Fluorene lOU 

Anthracene 10 u 
Carbazole 10 u 
Fluoranthene 10 u 
~ccnaphthylene lOU 

Phenanthrene lOU 

Pyrcne 10 U_ 

Miscellaneous Extractable O_!g:t_rl_if_ Comvvum~:3 

Unidentified Compounds/No. 

(Mcthylethylindene) Biphenol 

Benzofuranone 

Dihydroindenol 

Dihydroindeniol 

Acridinone 

Mcthylbenzonitrile 

Methylindanol 

CapJo~um 41N 

Benzothiophene 

Mcthvlnanhthalcnc 

31 

84 

~~--~~~·.':---~1 
71 

31 

200 JN/9 500 J/7 

lOJN 20JN 20JN 

6JN 

200JN 

601N 

40JN 

401N 

20JN 

- - -



- - - --· - - - - - -... - ----~!!!!!"""'!--~ -- - -
Table 13 (contmue'R -

Intermediate Groundwater Organic nalytical Results 
Southern Wood Piedmont Compant 

Wilmington, New Hanover County, North arollna 

- - -
Parameters Bac~round 

(ug/L) 
SP-MW-38 SP-MW- SP-MW- SP-MW-32 SP-MW-35 SP-MW-41 

28A 29A 

Miscellaneous Extractable O~anic 

Dimcthylnaphthalcne 

Phenanthridinone 

lndcnc 

Ethy_lmcthylphenol 

Trimcthylphcnol 20JN 

Thymol 

Biphenyl 

Dimcthylnaphthalcne (2 isomers) 60JN 

Dimethylnaphthalene (3 isomers) 

Naphthalcnecarbonitrile 40JN 

Naphthalenol 

Methylbi(>_hcnyl 

Hydroxbiphenyl 

McthyLquinolinone 

Aminofluorenone 

ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 

J E.~timated value. 
N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

. Not detected 

1.\)i!\I\f'f\j'j:':j Elevated levels which are greater than three times the background level or greater than the SQL 

85 



-- - - - - - - ·- - - - - - -~ - - - Table 13 (continue'R 
Intermediate Groundwater Organic nalytical Results 

Southern Wood Piedmont Compan~ · 
Wilmington New Hanover County, North arolina 

--
Parameters Back2round 

(ug/L) SP-MW-38 Sl'-MW-OSA SP-MW-llA SP-MW-118 SP-MW-20A SP-MW-22A SP-MW-24A 
Pur2eable Organic Compounds 
Acetone lOU ::=:::)i?ilOOOI@\''} - . . - -
1, 1,2-Trichloroethane 10 u - 4J - - - -
Chloroform 10 u - - - - - -
Bromodichloromethane 10 u - - - - - -
Benzene 10 u - - 8J - - -
1,1, 1-Trichloroethane 1 J - - - . - . 
Ethyl Benzene 10 u - - - - -
Total Xylcnes 10 u - - i}i@i{i{i('M:'i'''})i{i{ - - -
Miscellaneous Pur2eable Organic Compounds 
Ethenyldimethyl benzene 
Benzothiophene 
Propanol 8,000JN 
CyclopentathiapyNan 700JN 
lndane 70JN 80JN 400JN 
Methylbenzofuran 6JN 
Benzofuran 8JN 
Trimethylbenzene lOJN 
Trimethylbenzene (2 isomer~) 
(Methylpropenyl) Benzene 20JN 
Methylbenzofuran 
Ethy_lmethylbcnzene (_2 isomers) 
MethyJ benzofuran (2 isomers) 90JN 
Ethylmethyl benzene 20JN 
Ethyldimethylbenzene 

I (Methylethyl) Benzene 7JN 
Dihydromcthylindene 20JN 
Dihydromcthylindene _(_2 isomers) 
Alkane 20JN 

ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J Estimated value. 
N Presumptive evidence of presence of material. 
U Material analyzed for but not detected. Number shown is the sample quanlitalion limit (SQL). 
• Not detected 

l:t/i)'ii:fd Elevated levels which are greater than three times the background level or greater than the SQI_ 
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--- - - - - - - - - -- - -- -Tab!e 13 (continued) 
Intermediate Groundwater Organic Analytical Results 

Southern Wood Piedmont Co~~~ntal 
Wilmh."' Lull, New Hanover Co~nty, Nortt1 rolina 

---
Pa{~;;iL)'"., n~ .. :~,, uuud 

Sl,·M_W-38 SP-MW-1_8AI SP-MW-29AI_ SP-MW-32 Sl,·MW-35 SP-MW-41 
·ul"~.:ame On!anic CmuJJuuuds ' 
<\~,._,,a~m; lOU - - - - -

: !,!4:!ri9!JorQ_eth~e lO_U - - - - -
·Chloroform lOU - - a:=:::::::::=:'{{'i I:: :It::':})i't,..; '::{\'''::::::: -
I Biulloydli... ... uJUIIIethane lOU - - 5! 2J -.., 

lOU - - - 4J -1'-'"IIL\oll" 

II,l,l-Trichloroethane 1 J - - - -
I Ethyl Benzene 10 u - - - ,,,,,,,,,,,,,,,,,,,,,,,, -
!Total Xylenes 10 u - - - ,,,,,,,,,,,,,,,,,,,,, -
IMI• .... .. .I . ~ Qr~3_11ic Com1 •ounds 
I Ethenyldimethyl :;1011£101110 20JN 
I BcuLUlliov""'"'" 5QJN 
IPrupanm 
I Cr'-•v1 '"ll'uthiapyran 
lndane 500-JN 
Methylbenzofuran 60JN 
Benzofuran 9JN 
Trimethylbenzene 

1Trimethylbenzene (2 isurncr:s 60JN 
1(Mctflyii-''VJ.I"'dl) ~\oiiL'-""' 
I Methylbenzofuran 20JN 
I Ethylmethylbenzene (2 isomer& 20JN 
I Methyl benzofuran (2 ~r!l_t:rs!_ 
I Ethylmethyl !i ... "L"'"" 
I Eth yldimethylbe~rLcllc 5JN 
(Methylethyl) Benzene 7JN 
Dihyd1 u"'"'11 1 1indene 
Dihydromethylindene (2 isomers) 50JN 

1Aikanc 
ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J Estimated value. 
N Presumptive evidence of presence of material. 
U Material analyzed for but not detected. Number shown is the sample quantitalion limit (SQL). 
• Not detected 

j::::@:@}}}}j Elevated levels which are greater than three times the background level or greater than the SOl-
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Table 14 
Deep Groundwater Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 
Parameters n ... 

AIU ... ft6& "UIIU 
(ug/1) _SP-MW-39 SP-MW-~ SP-MW-36 SP-MW-42 

F.drnl'tahle Organic Cuu1 11uuuu:. 

A lOU 
·:·· ::::· · ... ; .. :r _r: .·: . :~:: ·=·· .... · 

!Fluorene lOU 2J l:::{:':::::::::::;i'f<:;:::::::::::m:::::,: -
1 Car::;<U.v!i. lOU 3J 3J -
1 .... IOU 3J ll~IUUI 

IPyreJ!e IOU 2J -
1\fi!i:l'elr ~ractable Organic Cnmnnnnd!i: 

(Met~Y!~~y_l_it!e11e) Biph .. uv• 30JN ~ 5() JN 20JN , ..... , ln_aJ'lt!Jlalene 9JN 
Rf'n7nfuranone 6JN 9JN 

umyu• thinnhPnP 2JN 
lncfnn:mhthnl 50JN 

IDihyut' •nnl 30JN 
I HyutUAUIJ..IIH:atyl 30JN 
· Dihydr~l'riPnnnP 30JN 
Phen:~• ,, 20JN 
...... L nediol u1n1 u•v•uu"" 20JN 

I Hydroxyhen:rnlaehyde 20JN 
IFiuorenol IOJN 
ln. lOJN ldiiUIIC 

llf'nnl BJN 
1thnth: .L 7JN DCIILUII 

n 7JN 
Dimethvlnannrnatene 4JN 
I Purgeable Organic,..._ .JI. 

~hr 
.. ~ IOU -IBromodichl· ICLIIdiiC IOU 5J 

IEthylb IOU 3J 
:Total Xylenes IOU 41 
Ml!i:relr n. .LI. 0: .!. ~ .JI. IUlt .& ... 6 ..... .,.... •& 6 u&u ... l..UUI IJUUIIUlt 
In dane BOJN 50JN 

ITrimethylbcu.c.cuc IOJN 
I Dihydromethylinrlenf' 6JN 

ug!L micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J Estimated value 
N Presumptive evidence of presence of material. 
U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
• Not detected. 

Elevated levels which are greater than three times the background level or greater than the SOL 
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Table 14-continued 
Deep Groundwater Or~anic Analytical Results 

Southern Wood 1edmont CompanC 
Wilmington, New Hanover County, North arolina 

Parameters Bac~round 
(ugll) 

SP-MW-39 SP-MW-33 SP-MW-36 SP-MW-42 

Purgeable Oreanic Com pounds 

Chloroform 10 u ·:::::::::t:::::::::&s:::::::::~::::::::::::· . . 
Bromodichloromethane lOU 51 . . 
Ethylbenzene lOU 31 . . 
Total Xylenes lOU 41 . . 

Miscellaneous Purgeable Organic Com 10unds , 
In dane 80JN 50JN 

Trimethylbenzene lOJN 

Dihvdromethvlindene I> TN 

ug!L micrograms per liter 

J Estimated value. 
N Presumptive evidence of presence of material. 

-
u Material analyzed for but not detected. 

sample quantitation limit (SQL). 
Number shown is the 

. Not detected 

• Elevated levels which arc greater. than three times the 
background level or greater than the SQL. 
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-- ----------------­Table 15 

Parameters ......... ""6. vuuu 

Shallow Groundwater Inorganic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

(ug/L) SP-MW-3'1 I~ UUIIMI .,.._ UUI_ft SP-MW~'"' SP ..... 1& I ...... .., •• , .,.. .......... .,.. ...... .. SP-MW-25 ...... a..U -ISP-MW-:ll. ..... '"" .... .... ...... .. .... .... .. I ......... ... -·- -- -- 1.,, "' .,,.,..,..,. --- ---'"'"' -- __ -~ •><"IY&n•U< __ ----- _ ...... ,, --, ,--- ______ """'"' ""-7 ... -~· LJPIYI' -.r ,.,, '"' -.v 

!Aluminum 780 - /}Ji700~') - - - ]00 140 2,~()0 64 170 760 _230 73l)_ ~80 

"&??;;n<::-
47 44 85 

1 J 

45,000 19,000 53,000 

3 3J 

t·:::=::::·::$::t:~·:::=:, 

Calcium 67,000 20,000 78,000 91,000 9,100 32,000 63,000 88,000 14,000 89,000 140,000 42,000 

lriC--hrom-iium~---2J--~--~~~~~····'·~ 3.9 ~~~~+---~--~--~~ 
Cobalt 1 U 

Copper 1 

Iron 3,300 2,300 l}m(~U\J.M'I.:::;::~:/i1.iYuu•:!i \=~=iit:=:·~{ 7,200 
Lead 8 ti': /~; ff'I 3 

1 J 

l:i!:t.=th:~n"J,i=· ~::i:jJ~jnHij 1 ,,, J~;uw_:::, ._td§oog:~: i:=~:~?in,~xi'·:· 8,600 

8 

~~~:.::,:::g~c=g":"::r:':._c's_e-+-_::::.:::::.~:::.._+--s;..:.:~_o_p.~st\t2~~zz~w'Yillm•~"'"'i: ·~-4_;_~_o -1--~.:_·o~_o -Fi ~~~~~~· ~:::::1-l':;;:::t.• ~lj~~.ootoojl:ti·6~ooii}Jt·.:::;~(;¥ ;w·-~-~ -~~:W:: :1·-~-~~·""::.;:~:A:;Io::w:·· }:l::-l::~:::i~4::·§~·Jo9ruo:o:~:=::\:::=t-· j4;~:~t~:::~::::=_=: ~~·.~~ ·1.~1o.9'W-~.::.:.·-~:::=l 
Nickel 19 J 

Potassium 4,400 

[Selenium 3 U 

micrograms per liter 
Southern Wood Piedmont 
Monitoring Well 
r:stimated value. 

6,000 10,000 m::::·:+:rwwhm 8,900 

ug!L 
SP 

MW 
J 
u Material analyzed ror but not detected. Number shown is the sample quantitation limit (SQL). 

Not detected. 
Elevated levels which are greater than three times the background level or greater than the SQL. 
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17 J 

5,700 9,900 6,400 

7 J 12 J 

2,900 6,700 

22,000 

5J 

14 J 

11,000 

4J 

27 
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Table 16 ' 

Intermediate Groundwater Inorganic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug!L) 

SP-MW-38 SP-MW-OSA SP-MW-UA SP-MW-118 SP-MW-20A SP-MW-22A 

Aluminum 160 . . . . 94 

Arsenic 5U - . - . . 
Barium 61 27 16 29 13 33 

Cadmium lU . - . 
Calcium 47,000 48,000 3,800 52,000 43,000 12,000 

Chromium 2J - . . . . 
Copper 1U - . . . . 

Iron 2,600 3,600 1,900 220 2,200 3,600 

Lead 3U -- . . . . 

Magnesium 3,900 3200 2,700 1,700 4,1QQ_ 4,200 

Manganese 240 78 62 . 330 73 

Nickel 20 J - - . . . 
Potassium 2,900 3,800 690 990J 3,500 2,000 

Sodium 19,000 26,000 5,900 7,200 10,000 30,000-

Vanadium 2J . - . . . 

Zinc 24 _27 21 . . 
Notes: 

ugtL micrograms per Liter 
SP Southern Wood Piedmont 

MW Monitoring Well 

J Estimated value 

u Material analyzed ror but not detected. Number shown is the sample quantitation limit (SQL). 

. Not detected 

lt'jij:j:J Elevated levels which are greater than three times the background Ievie or greater than the SQL 
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SP-MW-24A 

81 
. 

77 

-
17,000 

. 

-
,5,000 

. 

4,100 

160 

. 
1,400 

29,000 

. 
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Table 16 (continued) 

Intermediate Groundwater Inorganic Analyticai'Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug/L) 

SP-MW-38 SP-MW-28A SP-MW-29A SP-MW-32 SP-MW-35 SP-MW-41 

Aluminum 160 . . 220 350 380 
Arsenic su . . . . . 

Barium 61 15 18 34 20 34 

Cadmium 1U . . . . 1 1 

Calcium 47,000 23,000 52,000 

~ 
41,QQQ_ 28,000 

Chromium 21 . . 41 31 

Copper 1U . . - ;:;:;:;::::::::::::::::::w:{;;;;;;;;;:;;;::;;:;;::;;: 

Iron 2,600 1,600 . 

lliltl 390 1,200 - -Lead 3U - . 

M'"'"Pdum 3,900 2,100 5,400 2,600 ___1,4_QQ_ 3,800 

Manganese 240 41 37 37 41 310 

Nickel 201 - - 41 41 41 

Potassium ~00 2,100 2,100 5,600 2,900 3,100 

Sodium 19,000 8,600 20,000 43,000 25,000 23,000 

Vanadium 21 - - 31 31 -
Zinc 24 - - 10 91 23 

Notes: 

ug/L micrograms per Liter 
SP Southern Wood Piedmont 

MW Monitoring Well 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

- Not detected 

h:~:::',)::;j Elevated levels which are greater than three times the background Ievie or greater than the SQL 
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NOTES: 

Table 17 
Deep Groundwater Inorganic Analytical Results 

·southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ug!L) 

ug/L micrograms per Uter 

SP-MW-39 

SP Southern Wood Piedmont 
MW Monitoring Well 

J Estimated value. 

SP-MW-33 SP-MW-36 SP-MW-42 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 
Not detected. 

""l:::=""f)::"":II""!:I:""':I:::""I.I Elevated levels which are greater than three times the background level or greater than the SQL. 
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6.0 Surface Water Pathway 

6.1 Hydrologic Setting 
Overland runoff from the site generally flows south and southeast toward the onsite 

drainage ditch and Greenfield Creek which discharges into the Cape Fear River 

(Refs. 1, 2). The surface water pathway begins in the upper end of the drainage 

ditch along the southeastern portion of the site. The pathway continues southward 

for approximately 1,500 feet, where it then empties into Greenfield Creek. The 

surface water pathway continues west approximately 1,800 feet before discharging 

into the Cape Fear River (Refs. 1; 2; Fig. 2). The surface water pathway continues 
in the Cape Fear River for a distance of approximately 14.4 miles both upstream and 

14.4 miles downstream due to tidal influence from the Atlantic Ocean (Refs. 1; 31). 

The site is located within the 100 year floodplain (Ref. 32). 

6.2 Surface Water· Pathway Targets 
The active surface water intakes utilized by the Wilmington Water Department and 

the Leland Sanitary District are located more than 15 miles upstream of the site 

(Refs. 30; 31). A 10 year average flow rate for the Cape Fear River was calculated 

at 5,247 cubic feet per year (Ref. 33). Approximately 10 acres (including 4,000 feet 

of frontage) of wetland exist mi the southeastern portion of the. site (Refs. 1; 34; 35). 

Approximately 56 miles of wetland frontage exist along the 15 miles of the surface 

water pathway, both upstream and downstream (Ref. 34). The North Carolina and 

U.S. threatened species, the American alligator (Alligator mississippiensis), has been 

identified at 16 locations on the Cape Fear· River system (Ref 36; 37; 38). The U.S. 

and North Carolina endangered mammal, West Indian . manatee (Tricltechus 
manatus), have been reported in the Cape Fear estuary approximately 12 miles 

downstream of the site (Ref. 36). The federally-designated endangered shortnose 

sturgeon (Acipenser brevirostrum) has been observed in the Lower Cape Fear River 

(Ref. 36). There are seven commercial fisheries located along the Cape Fear River 

between Eagle Island and the Atlantic Ocean (Ref. 39). In addition, the Cape Fear 

is used extensively by recreational fishers and boaters (Ref. 40). Species of greatest 

commercial value include fluke flounder, hard clam, blue crabs (hard shell), and 

shrimp (Ref. 41). Fishing tackle, floats, and bait containers were observed lying on 

the ground along the southern site boundary creek bank of Greenfield Creek (Ref. 

42). 
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6.3 Surface Water Pathway San:aple Locations 
In order to characterize potential contamination in the surface water pathway, one 

background surface water and one background sediment sample were colJected. 

·Surface water and sediment samples SP-SW-01 and SP-SD-01 were colJected 

immediately offsite and upgradient of the site,· approximately 250 feet east of the site 

entrance on Greenfield Street. Biological fish tissue samples were colJected in the 

Cape Fear River and Greenfield Lake. The sample taken in Greenfield Lake serves 

as a control sample. The complete set of analytical data is presented in Appendix 

A. Sample ·locations are shown in Figure 2 and are described in Table 1. 

6.4 Surface Water Pathway Analytical Results 

. 6.4.1 Surface Water/Sediment Organic Analytical Results 
Elevated con~ntrations of extractable organics were detected in analytical results of 

sediment samples SP-SD-06, SP-SD-07, SP-SD-08~ SP-SD-09, SP-SD-11, and SP-SD-

14. Extractable organic constituents detected at elevated levels in sediment samples 

include: naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, 

phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo(a)anthracene, 

chrysene, benzo (b and/or k) fluoranthene, and benzo(a)pyrene. Elevated 

concentrations of pesticides were detected in analytical results of sediment samples_ 

SP-SD-03, SP-SD-06, SP-SD-14, and SP-SD-19. The pesticide constituents 4,4'-DDD 

(P,P'-DDD), methoxychlor, and gamma chlordane/2 were detected at elevated levels 

in sediment samples SP-SD-14, SP-SD-06 and SP-SD-19, and SP-SD-03, respectively. 

Elevated concentrations of purgeable organics were detecte~ in analytical results of 

sediment samples SP-SD-06' and SP-SD-07. The purgeable organic compounds 

methyl ethyl ketone, ethyl benzene, and total xylenes were detected at elevated lev.els 

in sediment samples SP-SD-06 and SP-SD-07. The sample SP-SD-01, which 
'\ 

contained polynuclear aromatic hydrocarbons (PAHs) and other extractable 

compunds, is considered a control sample. A summary of sediment organic and 

pesticide/PCB analytical results are presented in Tables 18 and 19. Sample locations 

are illustrated on Figure 2. The complete set of analytical data is presented in 

Appendix A. 
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Table 18 
Sediment Organic Analytical Results 

Southern WOod Piedmont Company 
Wilmington New Hanover County, North Carolina 

Baclu!round Parameters 
(uglkg) 

SP-SD-01 .SP-SD-02 SP-SD-03 SP-SD-04 

Extractable Organic Compounds 

Bis(2-ethylhexyi)Phthalate 1,900 

Di-n-butyl phthalate 1,400 

Pentachlorophenol 1900U 

(3- and/or 4-) Methylphenol 760U 

Naphthalane 760U 

2-Methylnaphthalene 760U 

Acenaphthylene 760U 

Acenaphthene 130J 

Dibenzofuran 82J 

Fluorene llOJ 

Phenanthrene 1200 

Anthracene 170J 

Carbazole 200J 

Fluoranthene 2200 

Pyrene 1700 

Benzo(a )anthracene 860 

Chrysene 1200 

Benzo(b and/or k)fluoranthene 1400J 

Benzo(a)pyrene 780 

Dibenzo(a,h)anthracene 760 U 

Miscellaneous Extractable Organic Compounds 

Benzonaphthothiophene 500 JN 

Octahydrodimethyl (Methylethenyl) 
Azulene 

Methylchrysene 

1- Methylnaphthalene 

Hexachlorobiphenyl 

Perylene 

Dimethylnaphthalene (2 isomers) 

Dimethylnaphthalene (3 isomers) 

Methylfluorene (2 isomers) 

Methyldibenzofuran · 

Methvlnuorene 

l,OOOJN 

70 J 

140J 

200J 

340J 

59J 

1000 

750 

520J 

920J 

440J 

96 

SP-SD-05 SP-SD-06 

260J 

140J 

64J 

580 

630 

260J 

320J 

350J 

250J 

20,000JN 
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Table 18 (continued/ 
Sediment OJ:Pcanic Analytica Results 

Southern ood Piedmont CompanC 
Wilming_ton New Hanover County, North arolina 

Parameters Bac~round 
(uglkg) 

SP-SD-01 SP-SD-02 SP-SD-03 SP-SD-04 SP-SD-05 SP-SD-06 

Miscellaneous Extractable Organic 

Dibenzothiophene 7,000JN 

Methylphenanthrene (2 isomers) 

Methylanthracene lO,OOOJN 

Methylanthracene (2 isomers) 

Tetramethylphenanthrene 

Methylphenanthrene (3 isomers) 30,000JN 

Phenyl naphthalene lO,OOOJN 

Cyclopentaphenanthrenone 

Benzofluorene 

Benzofluorene (2 isomers) 

Benzofluorene (3 isomers) 30,000JN 

Methylpyrene 

Cyclopentapyrene 

Benzopyrene (not A) 

Aminofluorenone S,OOOJN 

Anthracenecarbonitrile 

Benzoanthracenone 

Benzonaphthothiophene 

Benzonaphthothiophene (2 isomers) lO,OOOJN 

Benzofluoranthene (not B or K) B,OOOJN 

Benzofluoranthene (not B or K) 
(2 isomers). 

Pentachlorobiphenyl (2 isomers) 

Hexahydrohydroxytrimethyl (Methylethyl) 
Phenanthrenone 

Unidentified Compounds I # lO,OOOJ /8 lO,OOOJ/15 l,OOOJ /2 30,000J/1 

~rg micrograms per kilocfrram 
Southern Wood Pie mont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) . Not detected 

I :{j; ~'}f/:J Elevated levels which are greater than three times the background level or greater than the SOL. 
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Parameters 
(ug/kg) 

Table 18 (continued) 
Sediment Organic Analytical Results 

Southern WOod Piedmont Company 
Wiii•iiuyLuu, New Hanover County~ North Carolina 

Background 

SP-Sl!-2_1 SP-SD-07 SP-SD-08 SP-SD-09 SP-SD-10 

Extractable O~anic Cvm 11..,unds 

Bls(2·cwylhexyl)Phthalate 

Di-n-butylpnwalate 

Pentachlor ·" ·' 

(3- and/or 4-)Methylphenol 

N:mhthnlene 

2-Methylnaphthalene 

ArPn<>nhthvJene 

Acenaphthene 

Dibenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

Fluoranthene 

Pyrene 

Benzota ... .acene 

Chr:,., .. , .... 

Benzo(b and/or k)flu 

Benzo(a)pyrene 

DJoenzo(a,h:, ................. e 

............ 

Miscellaneous Extractable O~anic "· 

Benzonarh1 ·L'. nene 

Octahydrodimethyl (Methylethenyl) 
Azulene 

_Methylc~rysene 

_1· Methylnanhthalene 

Hexachlorobiphenyl 

Perylene 

Dimeth.vlnanhthalene (2 isomers) 

UJmetn.vtn:mhthalene (3 _iso~_ 

Methymuorene (2 isomers) 

Methyldibenzofuran 

Methvlfluorene 

1,900 

1,4QQ_ 

1900U 

760U 

760U 

760U 

760U 

130J 

82J 

llOJ 

1200 

17Ql_ 

200J 

2200 

1700 

860 

1200 

1400J 

780 

760U 

-• 

SOOJN 

1,000JN 

llOJ 

100J 

lOOJ 

130J 

380J 

,:' . / 630 J 750 J 180 J 

20,000JN ~.OQQ_JN 

20,000JN 

4,000JN 

30,000JN 

lQ,OOOJN 1,000JN 

1.000JN 

98 

SP-SD-11 

140 J 

1 t:i!i':74o~i:~r:::r: 
170 J 

1,200J 

810J 

450J 

690J 

280J 
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Table 18 (continued~ 
Sediment OJ:Poanic Analytica Results . 

Southern ood Piedmont Compant · 
Wilmington New Hanover County, North arolina 

Parameters Background 
(uglkg) 

SP-SD-01 SP-SD-07 SP-SD-08 SP-SD-09 SP-SD-10 SP-SD-11 

Miscellaneous Extractable Organic 

Dibenzothiophene 20,000JN 2,000JN 

Methylphenanthrene (2 isomers) 30,000JN 4,000JN 

Methylanthracene 40,000JN l,OOOJN 

Methylanthracene (2 isomers) 4,000JN 

Tetramethylphenanthrene 3,000JN 

Methylphenanthrene (3 isomer~ 

Phenyl naphthalene 20,000JN l,OOOJN 

Cyclopentaphenanthrenone 

Benzofluorene BOOJN 90JN 

Benzofluorene (2 isomers) 3,000JN 

Benzofluorene (3 isome~ 40,000JN 

Methylpyrene 6,000JN 

Cyclopentapyrene 

Benzopyrene _(not A) 

Aminofluorenone 

Anthracenecarbonitrile 

Benzoanthracenone 

Benzonaphthothiophene 200JN 

Benzonaphthothiophene (2 isomers) 

Benzofluoranthene (not B or K) 9,000JN 

Benzofluoranthene (not B or K) 
(2 isomers) 

Pentachlorobiphenyl (2 isomers) 

Hexahvdrohf,droxytrimethyl 
(Methylethyl) Phenanthrenone 4,000JN 

l. . "ied Comoounds I # lO.OOOJ I 8 ?oonnmt? 700.000 

ug/kg 
SP 

micrograms per kilogram 
Southern Wood Piedmont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) 
- Not detected 

l.:~rx:~"::':'t:J Elevated levels which are greater than three times the background level or greater than the SQL. 
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Table 18 (continued~ 
Sediment OJ'Pcanic Analytica Results 

Southern ood Piedmont CompanC 
Wilmington New Hanover County, North arolina 

Parameters Backl!round 
(ug!kg) 

SP-SD-01 SP-SD-12 SP-SD-13 SP-SD-14 

Extractable Organic Compounds 

Bis(2-ethylhexyi)Phthalate 1,900 . - -
Di-n-butylphthalate 1,400 . - -
Pentachlorophenol 1900U . - 220J 

(3- and/or 4-)Methylphenol 760U - - -
Naphthalene 760U . - . 
2-Methylnaphthalene 760U - - -
Acenaphthylene 760U - - 210J 

Acenaphthene 130J - - -
Dibenzofuran 82J - - -
Fluorene UOJ - - 69 J 

Phenanthrene 1200 - - 130J 

Anthracene 170J - - i!i:!jii:i;;jji7aa::i'ij*['j:jj:;j, 

Carbazole 200J - - 100J 

Fluoranthene 2200 - 240J 1,000 

Pyrene 1700 - 350J 1,600 

Benzo(a )anthracene 860 - 170J 970 

Chrysene 1200 - 330J 1,500 

Benzo(b and/or k)fluoranthene 1400J - 540J 3,800J 

Benzo(a)pyrene 780 - 150] 1,400 

Dibenzo( a,h )antrhacene 760U - - -
Miscellaneous Extractable O~anic Compounds 

Benzonaphthothiophene 500JN 

Octahydrodimethyl (Methylethenyl) 
Azulene 

Methylchrysene 1,000JN 

1- Methylnaphthalene 

Hexachlorobiphenyl 100JN 

Perylene 200JN 

Dimethylnaphthalene (2 isomers) 

Dimethylnaphthalene (3 isomers)' 

Methylfluorene (2 isomers) 

Methyldibenzofuran 

Methvlfluorene 

100 

SP-SD-15 SP-SD-16 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
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Table 18 (continuedl 
Sediment O~anic Analytica Results 

Southern ood Piedmont CompanC 
Wilmington New Hanover County, North arolina 

Parameters Bac~round 
(ug/kg) 

SP-SD-01 SP-SD-12 SP-SD-13 SP-SD-14 SP-SD-15 SP-SD-16 

Miscellimcous Extractable Organic 

Dibenzothiophene 

Mcthylphenanthrene (2 isomers) 

Mcthylanthracene 

Methylanthracene (2 isomers) 

Tetramethylphenanthrene 

Methylphenanthrene (3 isomers) 

Phenyl naphthalene 

Cyclopentaphenanthrenone 200JN 

Benzofluorene 200JN 

Benzofluorene (2 isomers) 

Benzofluorene (3 isomers) 

Methylpyrene lOOJN 

Cyclopentapyrene lOOJN 

Benzopyrene (not A) 300JN 

Aminofluorenone 

Anthracenecarbonitrile 

Benzoanthracenone 

Benzonaphthothiophene 

Benzonaphthothiophene (2 isomers) 

Benzofluoranthene (not B or K) 700JN 

Benzofluoranthene (not B or K) 
(2 isomers) 

Phenanthrenone 

Pentachlorobiphenyl (2 isomers) 

Hexahydrohtdroxytrimethyl 
(Methylethyl) Phenanthrenone 

Unidentified Comnounds I# 10000118 500 J I l 700 JI l 600J/] 

uglkg 
SP 

micrograms per kilogram 
Southern Wood Piedmont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL) 
. Not detected 

Bt Elevated levels which are greater than three times the background level or greater than the SQL. 
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Table 18 (continued1 
Sediment OJ'Poanic Analytica Results 

Southern ood Piedmont Compant 
Wilmington New Hanover County, North arolina 

Parameters Bac~round 
(uglkg) 

SP-SD-01 SP-SD-17 SP-SD-18 SP-SD-19 

Extractable Organic Compounds 

Bis(2-ethylhexyi)Phthalate 1,900 - - -
Di-n-butyl phthalate 1,400 - - -
Pentachlorophenol 1900U - - -
(3- and/or 4-)Methyl phenol 760U 260J - -
Naphthalene 760U - - -
2-Methylnaphthalene 760U - - -
Acenaphthylene 760U - - -
Acenaphthene 130 J - - -
Dibenzofuran 82 J - - -
Fluorene 110J - - -
Phenanthrene 1200 - - 110J 

Anthracene 170J - - 240J 

Carbazole 200J - - -
Fluoranthrene 2200 - 170 J 730 

Pyrene 1700 - 190J 1,600 

Benzo(a)anthracene 860 - - 550 

Chrysene 1200 - 160J 1,300 

Benzo(b and/or k)fluoranthene 1400J 51 J 200J 3,800J 

Benzo(a)pyrene 780 - 140J 880J 

Dibenzo( a,h )anthracene 760U - - 200J 

Miscellaneous Extractable Organic Com~ ounds 

Benzonaphthothiophene SOOJN 

Octahydrodimethyl (Methylethenyl) 
Azulene 200JN 

Methylchrysene l,OOOJN 

1- Methylnaphthalene 

Hexachlorobiphenyl 

Perylene lOOJN 

Dimethylnaphthalene (2 isomers) 

Dimethylnaphthalene (3 isomers) 

Methylfluorene (2 Isomers) 

Methyldibenzofuran 

Methvlfluorene 

102 

SP-SD-20 SP-SD-21 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

65 J -
77 J -
- -

75 J -
130J -
94 J -
- -
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Table 18 (continued~ 
Sediment O~anic Analytica Results 

Southern ood Piedmont Compane 
Wilmington, New Hanover County, North arolina 

Parameters Background 
(uglkg) 

SP-SD-01 SP-SD-17 SP-SD-18 SP-SD-19 SP-SD-20 SP-SD-21 

Miscellaneous Extractable O~anic 

Dibenzothiophene . 

Methylphenanthrene (2 isomers) 

Methylanthracene 

Methylanthracene (2 isomers) 

Tetramethylphenanthrene 

Methylphenanthrene (3 isomers) 

Phenyl naphthalene 

Cyclopentaphenanthrenone 

Benzofluorene 200JN 

Benzofluorene (2 isomers) 

Benzofluorene (3 isomers) 

Cyclopentapyrene 

Benzopyrene (not A) 300JN 

Methylpyrene 

Aminofl uorenone 

Anthracenecarbonitrile 200JN 

Benzoanthracenone lOOJN 

Benzonaphthothiophene 

Benzonaphthothiophene (2 isomers) 

Benzofluoranthene (not B or K) 

Benzofluoranthene (not B or K) 
(2 isomers) l,OOOJN 

Pentachlorobiphenyl (2 isomersJ 400JN 

Hexahydrohtdroxytrimethyl 
_{Methylethyl) Phenanthrenone 

Unidentified C'.ornonunds I# 10.000] /8 700 J 11 1.000] /2 800 J 11 

ug/kg 
SP 

micrograms per kilolrram 
Southern Wood Pie mont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) 
- Not detected · 

lllff/}{'}1 Elevated levels which are greater than three times the background level or greater than the SOL. 

103 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 18-continued 
Sediment OJ'Poanic Analytical Results · 

Southern ood Piedmont CompanC 
Wilmington, New Hanover County, North arolina 

Parameters Ba' :~· uuuu 
(uglkg) 

SP-SD-01 SP-SD-06 SP-SD-07 SP-SD-09 SP-SD-12 SP-SD-17 
n -•- · Oro11nir Comnonnd~ 

Methyl Ethyl Ketone 23U ,( . .. ··•· :-=:. ,;::=:• - - - -
Toluene 160 20J - - 2J 2J 

Ethyl Benzene 3J ==· - . . 
Total Xy1enes 23U 2J . . 
Miscellaneous ~- ... 6 .._ .. ., .... Organic _!::ompl..uuds 

Trimetn: -•L IP lOJN 

Trimethylbenzene (2 isomers) 400JN 200JN 

Ethylmethylb ..... , ....... 70JN 9JN 

Ethyldimethylb 60JN 

r.tn: tethylbenzene (2 JsomersJ _lOJN 

Ethyldim~hylbenzene (3 isomers) 200JN 

_9lmp_h_e~ 40JN 

In dane 2,000JN 900 1JN 50JN 

lndene 30JN 

Tetramethyll SJN 

Methylindan 400JN 

Dih) "'indene lOOJN 

_Meth:·'L "nrnn (2 isomers) 400JN 

Me thy 
,. 

(3 isomers) 900JN 

uglkg micrograms per kilogram 

J Estimated value. -
N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. 
quantitation limit (SQL). 

Number shown is the sample 

- Not detected 

!i:f'f'l Elevated levels which are greater than three times background level or greater 
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Table 19 

Sediment Pesticlde/PCB Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters 
Background Source Samples 

(ug/kg) SP-SD SP-SD SP-SD SP-SD SP·SD SP·SD SP·SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP·SD . SP-SD SP.SD SP.SD 
·01 ·03 ·OS -06 ·07 ·08 .09 ·10 ·11 ·12 ·13 ·14 ·IS ·16 ·17 ·18 -19 ·20 

Pesticides I PCB Compounds 
Delta-BIIC 3.9U . . . . . . 0.42J . . . . . . . . . . 
Aldrin 1.2J . . . . •. . . . . - . . . . . . . 
Dieldrin 12 . . . . . . . . . . . 1.4JN . . . . . 
4,4' -ODE (P,P' ·DOE) 17 26 . . . . . . . . . . . . . . . . 
Endosulfan II 7.6U 2.91 . . . . . . . - - . . . . . . . 
4,4'-DDO (P,P' ·DOD) 7.6U . 0.71JN . . . . . . . . Wtfli!:N? . . . . . . 
Endosulfan Sulfate 7.6U . . . 16JN . . . . . - . 2.61 . . . . . 
4,4' -DDT (P,P' ·DDT) IS . . . . . . . . . . . . - . . . . 
Methoxychlor 39U . . •mw=~J®:t=:: . . . . - . - . . . . . ttH?:=rr . 
Endrin Aldehyde 39U 23 . . . . . 1.2J . . . . . . . - . 0.78J 

Gamma Chlordane (2 20U i&ti/j . . . . . . . . . . . . . . . 0.43JN 

PCB-1260 (Arochlor 1260) 76U . . . . 590N 170N . . . . . . . . . . 
NOTES: 

uglkg Micrograms per kilogram 
SP Southern Wood Piedmont 
so Sediment 
J Estimated value. 
N Presumptive evidence indicates the presence of material. 
u Material was analyzed for but not detected. The number is the sample quantitation limit (SQL). 
. Not detected • 

IWi\ffl Elevated levels which are greater than three times the background level or greater than the SQL 
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Extractable organic compounds were not detected in any surface water samples. 

Elevated concentrations of the pesticide alpha-chlordane/2 were ·detected in surface 

water sample SP-SW-06 obtained from Greenfield Creek on the south side of the 

site. Toluene was detected in the background surface water sample SP-SW-01. 

Elevated concentrations of PCB-1260 were detected in surface water samples SP-SW-

05 and SP-SW-06 obtained from Greenfield Creek, near the southeast corner of the 

site. Surface water samples were not analyzed for dioxins/furans. A summary of 

surface water pesticide/PCB and purgeable analytical results are presented on Table 

20. A complete set of analytical data is presented in Appendix A. 

Tissue samples SP-BI0-07, -80, and -09 were analyzed for extractable organics and 

pesticides/PCBs. Miscellaneous extractable organic compounds detected at estimated 

quantities in the fish tissue samples include hexadecanoic acid, hexadecanoic acid, 

oleic acid, octadecenoic acid, and tetradecanoic acid. Sample locations are illustrated 

on Figure 2. The complete set of analytical data is presented in Appendix A. 

6.4.2 Surface Water/Sediment Inorganic Analytical Results 
Inorganic analytes were .detected at elevated levels in sediment samples SP-SD-03, 

SP-SD-05, SP-SD-06, SP-SD-07, SP-SD-08, SP-SD-09, SP-SD-11, SP-SD-12, SP-SD-15, 

SP-SD-16, SP-SD-17, SP-SD-18, and SP-SD-19. Inorganic anatytes detected at 

elevated levels in the sediment samples include: aluminum, arsenic, cadmium, 

chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 

sodium, vanadium, and zinc. Inorganic analytes were detected at elevated levels in 

surface water samples SP-SW-04, SP-SW-07, SP-SW-08, and SP-SW-09. Inorganic 

analytes detected at elevated levels in the surface water. samples include arsenic, 

magnesium, potassium, sodium, and vanadium. Sample codes and descriptions are 

listed in Table 1 and are shown on Figure 2. The complete set of analytical data is 

presented in Appendix A. A summary of the sediment and surface water inorganic 

analytical results are presented in Tables 21 and 22, respectively. 

6.5 ·surface Water Pathway Conclusions 
Analytical results of sediment samples collected from the onsite drainage. ditch along 

the east side of the site revealed elevated levels of the site related extractable organic 

contaminants naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo(a) 
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anthracene, chrysene, benzo (b and/or k) fluoranthene, and benzo(a)pyrene . and site 

related inorganic contaminants arsenic, cadmium, chromium, copper, and lead. These 

contaminants were also detected at elevated levels in surface and subsurface soil 

samples collected from the SWP site. The surface water migration pathway is of 

primary concern for this site. There is an increased probability that surface water 

flows over the contaminated surface soils at the site and discharges to the on-site 

drainage ditch and Greenfield Creek, providing a mechanism for contaminant 

migration into nearby fisheries and sensitive environments. 
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Table 20 

Surface Water Organic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
{ug!L) 

SP-SW-01 SP-SW-OlD SP-SW-03 SP-SW-04 I SP-SW-05 I SP-SW-06 SP-SW-07 SP-SW-08 SP-SW-09 

Pesticidesj_PCR Cn1 

Alpha-Chlordane/2 :-ll 
·: 

..... 

0.050UJ 0.050UJ - '· - . .-: .. ~. ::: :·:.;·: - - -
PCB-1260 1.() UJ 1.0 J - 0.331 Jt;:::::::;:::=:i;:: 0.551 0.15 J -
Pu. 6 .. .a!;:" Organic Co1 ... 
Toluene 1J I I 

Notes: 

ug/L micrograms per Liter 
SP Southern Wood Piedmont 
sw Surface Water 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

UJ Estimated minimum quantitation limit. The analyte is not present at concentrations above the minimum SQL. 

- Not detected 

l:l\:\:l,iii,\::;::::;:::1\ii,\\jii!)i!i\\:::=!!!\:\:::':\'l Elevated levels which are greater than three times background levels or greater than the SQL. 
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Parameters 'h' 

Table 21 
Sediment Inorganic Analytical Results 

Southern Wood Piedmont Company 
.Wilmington, New Hanover County, North Carolina 

Soun:e Samples 

(mg/kg) SP-SD SP-SD SP-SD SP-SO SP·SD SP-SD SP.SD SP.SD SP.SD SP.SO SP-SD SP-SD SP-SD SP·SD SP-SD SP·SD SP.SD SP.SD 
·01 ·03 ·OS ·06 -07 ·08 ·09 ·10 ·11 ·12 -13 ·14 ·15 -16 ·17 -18 ·19 -20 

~~~:ii:um 3~~7~~ ~::::r;m~. ,~~·~~: , .: '?''' tt ,i~ .• .. • r:;r 65o 2~:~ i;;,,,r~:n:::, -~ ~:~~ ~~~ ~:~~ t,zoo ~::~ ·~::::~,~~=~::::: itm~J t,6oo 

I narium 46 84 60 83 tto 53 4.4 2.8 54 5.8 • t6 6 3.7 6.6 29 t6 S.t 
Cadmium 0.58 J =~==~Y,t:~(: • 

mg/kg milligrams per kilogram .. 
SP Southern Wood Piedmont 
SO Sediment 

J Estimated value. 
U Material was analyzed for but not detected. The number is the sample quantitation limit (SOL). 
• Not detected. · 

I:Wii?t=:::;J Elevated levels which are greater than three times the background level or greater than the SOL. 
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Parameters 
(ug!L) 

Aluminum 

Arsenic 

Barium 

Cadmium 

!Calcium 

Chromium 

~ei' 
~ide 

!Iron 

Table 22 
Surface Water Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

SP-SW-01 SP-SW-OlD SP-SW-031 SP-SW-041 SP-SW-osl SP-SW-06 SP-SW-07 SP-SW-08 SP-SW-09 

160 u 160U 

8U 8U 

65 72 30 33 34 36 27 28 27 

1U 1U 

65,000 70,000 32,000 35,000 35,000 38,000 30,000 28,000 37,000 

1U 3J 

20J 20J 17 J 15 J 23J 15 J 22J 15 J 15 J 

10 u 
5,100 4,700 440 650 450 1,400 940 1,300 830 

6 9 - 4 3 !Lead 

Magnesium Jt-----+--6_,oo_o-+ __ 6,_4oo_-+-_2_,4_oo_+-_2._8o_o--1_2_,6_oo_-f-_3_,9_o_o-+ ___ }". ,f: 
Manganese 

Nickel 

t'otassJUm 

Sodium 

Vanadium 

Zinc 

NOTES: 
ug!L 
SP 
sw 
J 
u 
-• 

510 560 22 29 27 68 66 73 73 

3U 5U 

3,100 3,600 2,200 

16,000 19,000 8,100 

1 J 1 u 
42 34 28 

micrograms per Liter. 
Southern Wood Piedmont 
Surface Water 
Estimated value. 

2,400 

9,400 

28 

2,400 

8,900 

2J 

33 26 33 39 37 

Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
Not detected. 

Elevated levels which are greater than three times background levels or greater than the SOL. 
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7.0 Soil Exposure and Air Pathways 

7.1 Physical Conditions 
The SWP site is located in a river front area with numerous marine and non-marine 
commercial operations as well as public housing nearby. The site is situated on the 
eastern bank of the Cape Fear River, immediately south of the Wilmington business 

district (Ref. 1). An elevated railroad bed, vegetation, and the onsite drainage ditch 

border the east side of the site (Fig. 1 ). The eastern portion of the site is accessible 

by foot on the rail bed and accessible by vehicle only at the gated site entrance (Ref. 

2; Fig. 1). 

7.2 Soil Exposure an·d Air Pathway Targets 
The estimated population within 4 miles of the site is approximately 49,515 (Ref. 43, 
pp. 12, 13). The estimated population within the 4-mile radius of the site is 

distributed as folJows: 0- 0.25 mile, 304 persons; 0.25 - 0.5 mile, 266 persons; 0.5 -

1 mile, 5,674 persons; 1 - 2 mile, 15,062 persons; 2 - 3 miles, 13,886 persons; and 3 -

4 miles, 14,322 persons (Ref. 43, pp. 12,13). There are two schools located less than 

1/2 mile from th~ site (Ref. 1). The school 'closest to the site is approximately 0.20 

miles south of the site. Day care facilities are located approximately 1/4 mile east of 

the site (Ref. 2). A park is located less than a 1/4 mile east of site (Ref. 1). There 

are currently no workers on the SWP site (Ref. 25). The nearest residents are 

located approximately 400 feet east of the site (Ref. 2). The estimated surface water 

pathway extends approximately 14.4 miles upstream and 14.4 miles downstream of 

the site due to tidal fluctuations. The estimated wetland acreage within a 4-mile 

radius of the site is distributed ·as folJows: onsite, 10 acres; 0-0.25 miles, 32.5 acres; 

0.25-0.5 miles, 130 acres; 0.5-1.0 mile, 690 acres; 1-2 miles, 3,400 acres; 2-3 miles, 

4,640 acres; 3-4 miles, 3,840 acres (Ref. 35). 

7.3 Soil Exposure and Air Pathway Sample Locations 
Surface soil samples were collected to determine soil exposure at the SWP. site. 

Background surface soil samples SP-SS-01, SP-SS-02, and SP-SS-03 were collected 

from upgradient areas located north, east, and southeast, respectively, of the site. 

Six samples were taken in former wood storage and landfarming areas. Five samples 

were located in previously identified contamination source areas. Seven samples were 
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· taken in areas which were not previously sampled. Sample locations are shown in 

Figure 2 and described in Table 1. 

-
No formal air sampling program was conducted. Portable flame ionization detectors, 

or organic vapor analyzers (OVAs) were used for onsite safety monitoring during 

sampling activities. No atmospheric readings were noted above background levels 

while performing air monitoring during sampling activities. 

7.4 Soil Exposure and Air Pathway Analytical Results 
Surface soil analytical results are presented in Section 4.3. Formal analytical air 

sampling was not conducted during this investigation. 

7.5 Soil Exposure and Air Pathway Conclusions 
Surface soil samples collected at the site have indicated elevated levels of organic and 

inorganic contamination. The soil pathway concern is minimal . due to the lack of 

onsite residential housing in areas of detected contamination. However, there 

concerns about the proximity of nearby residences and the future plans to perform 

significant excavation and construction at the site. Airborne contamination of nearby 

populations is of limited concern at this site due to the lack of residences onsite, the 

low volatility of the primary contaminants of concern, the vegetative cover throughout 

most of the site, and the lack of workers on site. 
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8.0 Summary and Conclusions 

The ESI for the Southern Wood Piedmont Company site was performed to further 

determine the nature of contaminants present at the site, to determine if a release 

of hazardous materials to the environment has occurred or may occur, and if a 

release h~s occurred, to determine attribution of those contaminants to the site. This 

inspection also sought to further define the possible pathways by which contamination 

could migrate from the site and the populations and environments it potentially 

affects. 

An initial site reconnaissance and walk-over was performed at the SWP site on May 

20, 1996, by a representative of BVSPC, 3 representatives of the USEPA Region IV, 

and a representative of SWPs environmental consultant, Virogroup. _ Proposed boring 

locations were observed and discussed, photographs were taken, and general 

observations of site conditions were made. Field work for the ESI conducted by 

BVSPC commenced on October 3, 1996 and continued through October 9, 1996, at 

which time Tropical Storm Josephine and flooding of the Cape Fear River caused a 

demobilization of personnel and equipment. Field work resumed on November -4, 

1996 and continued through December 23, 1996. Surveying of the groundwater 

monitoring wells occurred from January 27, 1997 to January 29, 1997. 

A total of 103 environmental samples were collected during the field investigation 

conducted between October 3, 1996 and October 9, 1996 and November 4, 1996 to 

December 20, 1996. This ESI eonfirms _information that has been provided about the 

site through numerous other past investigations and serves to fill data gaps which 

existed from previous site investigations. Analytical results from the ESI 

environmental s~mples indicate that surface soil, subsurface soil, groundwater, an~ 

sediment at and adjacent to the site have been impacted by releases of contaminants 

which are associated with previous activities at the site. 

Groundwater samples indicate that several . contaminants have migrated into the 

shallow, intermediate and deep monitoring wells beneath the SWP site. However, 

most of the people in the vicinity of the site use treated surface water in their homes 

113 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

and businesses. Therefore, the groundwater pathway is of moderate concern for this 

site due to the minimal poulation in the area which utilize potable groundwater. 

The surface water migration pathway has been affected ·by contamination at the site. 

Analytical results of sediment samples collected from the onsite drainage ditch along 

the east side .of the site revealed elevated levels of the site-related extractable organic 

contaminants naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo (a) 

anthracene, · chrysene, benzo(b and/or k)fluoranthene, and benzo(a)pyrene and site 

related inorganic contaminants arsenic, cadmium, chromium, copper, and lead. The 

Cape Fear River and Greenfield are known fisheries and potential habitats for 

several federally-endangered species. Based on the proximity of the site to the Cape 

Fear River and Greenfield Creek, there is an increased probability that contaminant 

migration has occurred into the Cape Fear River. The surface water migration 

pathway is of primary concern for the site. 

The results of surface and subsurface soils collected from the central two-thirds of the 

site suggest that significant contamination is present in the surface soil. However, 

there a~e concerns about the proximity of nearby residences and the future plans to 

perform significant excavation and construction at the site. The soil pathway is of 

minimal concern based upon the lack of onsite residential housing in areas of 

detected contamination. 

Airborne contamination of nearby populations is of limited concern at this site due 

to the lack of residences onsite, the low volatility of the primary contaminants of 

concern, the vegetative cover throughout most of the site, and the lack of workers on 

site. 

Further action under CERCLA is recommended at the Southern Wood Piedmont 

site. 
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