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Ms: Jennifer Wendel 
Superfund Site Evaluation Section . 
US EPA Region IV Waste Division 
61 Forsyth Street SW, 1~thFloor 
Atlanta, GA 30303 

Subject: Southern Metals Recycling 
NCN 000 407 584 , 
Wilmington, New Hanover County, NC 
Prelimin'fY Assessment (PA) Report 

Dear Ms. Wendel: 

The following is a Preliminary Assessment (P A) report completed by the NC 
Superfund Section for the Southern Metals Recycling (SMR) site in Wilmington, New 
Hanover County, NC. The purpose of this investigation is to evaluate the threat posed to 
human health and the environment and to· determine the· need for additional 
CERCLNSARA or other appropriate action. Based on the results of the current 
investigation, the NC Superfund Section recommends this site for No Further Remedial 
Action Planned (NFRAP) Status under CERCLA. 

SITE DESCRIPTION, OPERATIONAL IDSTORY AND 
WASTE CHARACTERISTICS 

Site Location: 

The site is located on Wright Street, off Front Street south of downtown 
Wilmington NC. Geographic coordinates are 34° 13' 21.2" (34.223°) north latitude by 
77° 56' 55.5" (77.949} west longitude. The site is located directly southeast of the Old. 
ATC Refinery Site (NCD 986 186 518) (Figs 1-2; Refs. 2-3). 

To reach the site from Raleigh, travel Interstate 40 south toward Wilmington. 
After exit 420, tum right off 40/132 (College Road) onto the (new) Smith Creek Parkway 
(Hwy 17) West. After 4 miles (and before the·cape Fear River bridge), exit left onto 3rd 
Street (downtown). Travel south 2.5 miles and tum right onto Meares Street. Tum right 
again onto Front Street; the site entrance {Wright Street) is on the left (Fig. 2). 
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The climate of New Hanover County is mild, characterized by an average July . 
temperature in excess of 80°F and an average. January .temperature of 480p (Ref. 4). 
Mean annual precipitation is approximately 55 inches and mean annual evaporation is 
approximately 42 inches; therefore net precipitation for the area is approximately 13 
inches (Refs. 5-6). The 2-year, 24-hour rainfall locally is 4.5 inches (Ref. 7). 

Site Description: 

The site consists of the entire Southern Metals Recycling (SMR) Co. facility and 
portions of the adjacent JLM Terminal to the south and southwest. The SMR site is an 
approximately 3-acre industrial property located between the south end of Surry Street 
and Wright Street, and southeast of the entrance to the Old ATC Refniery site. The JLM 
Terminal lies directly south of both AT~ and SMR, extending from Front Street west to 
the Cape Fear River (Fig. 2). The site is therefore bordered by ATC refinery to the 
north, Front Street to the east, Meares Street to the south and the Cape Fear River to the 
west (Ref.3; ~ef. 8). 

The SMR propertY presently contains an approximately 0.8-acre warehouse, an 
outdoor vehicle scale and a secondary structure to the southeast (Ref. 8). The warehouse 
is surrounded to the north and east by· a partially paved storage yard. The property 'is 
surrounded by chain link fence (Ref. 9). 

The JLM Terminal is a riverfront petroleum storage/transfer terminal containing 
approximately twelve large aboveground storage tanks (ASTs), an office structure, two 
tanker truck loading stations, and a maintenance building. A single oil-water separator is 
located in tlie· site's northwest comer, adjacent to the river, and a docking/transfer pier 
extends toward the river channel (Refs. 8-9). 

Ground surface at the SMR facility is relatively levei. The JLM property slopes 
generally west-southwest toward the river. However, .JLM's ASTs are surrounded by 
earthen berms. One or more surface drainage swales historically ran southwest across the 

. property, but reportedly were backfilled during terminal construction. Both properties 
contain several groundwater monitoring and/or recovery wells (Ref. 8). 

Site Operational and Regulatory History: 

At the turn of the Twentieth Century, the SMR parcel was vacant. A sawmill was 
constructed there prior to 1910, but was abandoned by 1915. In 1951;, the property 
contained the "Southern Junk Company", consisting of three small warehouses for cotton 
and other waste storage. By 1955 the name had changed to "Southern Iron & Metal 
Company". The southernmost warehouse had expanded and was identified as 
"Queensboro Steel Corp." (Ref.IO). 
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The JLM Terminal property contained various industries from the late nineteenth 
to mid twentieth centuries. The riverfront area contained a lumber company which was 
converted to barrel manufacture in. the early 1900s. To the east, Chatwell Lumber 
Company appeared along Front Street by 1915. Standard Turpentine ·and Chemical 
Works operated along the northern portion, west of SMR and north of Wright Street,.in 
1910. By 1915, however, the much smaller Astyptodyne Chemical Co. stood in its place. 
By the J950s, Cape Fear Terminals (including the existing ASTs, covered all of the 
property (Ref. 10). JLM purchased the terminal from Unocal Oil Co. in 1992 (Ref. 8). 

During the late 1800s, Carolina Oil and Creosote Company operated on. land· 
· northwest and north of the SMR and JLM tracts, respectively. The Splrittine Chemical 
Co. replaced it in the in the early 1900s, but vacated prior to the 1950s. At this location 
and to the north the (Old) ATC Refinery was constructed in the 1960s and operated from 
1971 to· 1986. ATC refined crude oil using a vanadium-catalyzed "cracking tower", 
located directly west of SMR. The refinery committed several environmental violations, 
including petroleum rel~ases and illegal on-site disposal of tank bottom sludges. The US 
EPA and Coast Guard removed the Old ATC Refinery during the late 199.0s (Ref. 3). 

According to former ATC employees, the SMR facility operated as an automotive 
junkyard for several decades. Vehicles were allegedly crushed on site, and .fuel tanks 
were punctured and drained outdoors using a forklift. SMR later .stockpiled large 
quantities ofused newsprint and_scrap metals outdoors on the property (Refs. 10-11). 

On July 2, 1998 a propane gas release at SMR resulted in an explosion and frre 
that heavily damaged the main warehouse (Ref. 12) .. Smoke was observed for several 
days, both on and around the property. Runoff from frrefighting operations reportedly 
migrated southwest onto the JLM terminal property and collected in JLM~s oil-water 
separator. Hazardous materials contractors decontaminated the separator for JLM during 
the following week (Ref. 8). JLM litigated against SMR, attributing contamination at the 
JLM terminal to the SMR incident (Ref. 13). -
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Previous Investigations: 

Old ATC Refinery: 

During 1998-1999, the EPA Region IV and US Coast Guard· completed a Time.: 
Critical Removal Action at the Old ATC Refinery site. Materials removed included 
refinery structures, waste products and contaminated soil. In addition, petroleUm
contaminated soils were· actively bioremediated on site. During the Removal Action, 
EPA On-Scene Coordinators notified NC Superfunq Section personnel that high lead 
concentrations ·existed in soil at ATC's upgradient property line with SMR. NC 
Superfund Section personnel visually examined the SMR property from off site and 
identified_~emnants of 55-gallon drums on the ground.surface there (Ref. 2). 

In early 2002, the NC · Superfund Section completed a Supplemental Expanded 
Site Inspection (SESI) at the Old ATC Refinery site. SESI samples included sl.!Iface soil, 
subsurface soil and groundwater on site, plus surface water and sediment in two on-site 
impoundments and along the site's riverfront. Inorganic contaminants were detected on 
site and along the adjacent riverfront: However, due to contaminant attribution issues, 

·the Old ATC Refinery site was recommended for. no further remedial action under 
CERCLA (See Section 5.3) (Ref. 3). 

JLM Termim\1 and Southern Metals Recycling: 

In August 1992, ·unocal contractors submitted a "Final Remedial Action Plan for 
the Unocal Terminal" (now JLM Terminal) to the NC Division of Environmental 
Management. This plan was completed to address petroleum releases detected there in 
1990. As part of the investigation, 24 subsurface soil samples and 20 groundwater 
samples were collected at the terminal. Samples were analyzed primarily for volatile 
organic compounds and fuels. One third of the soil samples (but none of the groundwater 
samples) were analyzed for lead and arsenic. Arsenic was not detected, however, lead 
concentrations in tested samples ranged from 2.5 mg/kg to 78 mg!kg. No additional 
metals data were presented in this report (Ref. 9). 

In September 1992, contractors for JLM reportedly completed a pre-purchase 
environmental assessment at the Unocal terminal (Ref. 8). The report, entitled 
"Environmental Assessment, Soil and Groundwater Sampling and Analysis, Unocal, 
Cape Fear Terminal", was _not immediately available for review during the current 
~9~~a · 
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. . 
In the year 2000, JLM contractors performed soil and groundwater investigations 

on the JLM property. Contractors collected 27 surface soil samples during February-April 
and conducted push-core sampling operations during May and June. Push-core 
explorations included 3 locations at SMR, 4 locations at JLM and 2 locations . at 
neighboring Colonial Oil Co. to the south. Soil samples were collected at multiple depth 
intervals in each exploration. The contractor reported that push cores at SMR 
encountered resistance due to metals encrustation i~ the soil column. In early June 2000, 
JLM contractors performed groundwater sampling at pre-existing moriitoring wells and at 
6 push-core explorations at the site (Ref. 8). 

In February and August 2001, JLM contractors. completed Preliminary 
Environmental Investigation reports on the SMR and JLM properties. The reports · 
contended that extensive soil and groundwater contamination existed at the JLM terminal 
and that SMR was the source. Contaminants included antimony, arsenic, barium, · 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 

. thallium, vanadium and zinc (Ref. 8). 

As part of litigation with JLM, SMR's legal counsel filed a Motion for Protective 
Order with the New Ha~10ver County NC Superior Court, limiting dissemination of data 
generated at the SMR site to the ~o parties. However, the Order exempted requirements 
to release to Government Agencies, and JLM released the investigation reports to the NC 
Superfund Section in 2002 (Ref. 13). 

WASTE/SOURCE SAMPLING AND RESULTS 

No soil sampling was conducted as part of the current investigation~ Soil 
sampling operations conducted by JLM rej)ortedly encountered metals encrustation in 
surface and subsurface soils at the SMR facility (Ref. 8). Whether the deposits were 
caused by smoke fallout and frrefighting runoff or by prior historical site operations was 
indeterminate. 

During preliminary sampling operations at the JLM property, contractors 
. observed apparent metals deposits on the ground surface at sample locations in relative. 

proximity to SMR. Based in part on meteorological records, the contractor attributed the 
deposition to smoke fallout from the SMR fire (Ref. 8). 
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The extent of soil contamination at JLM remains indeterminate. The JLM site 
investigation reports included several computer-generated contour plots depicting areal 
contaminant distribution in soil. However,· sample coverage ana density varied 
considerably across the site, and contouring relied heavily upon interpolation between 
disparate sample locations and results. Additionally, contours were extrapolated far into 
areas where no sample data· existed, including much of the western portion of the 
terminal (Ref. 8). 

Table 1 lists the maximum contaminant concentrations identified in surficial soils 
at SMR and JLM, respectively, and compares them to Federal Soil Exposure Benchmarks 
and NC Soil Remediation Goals (Refs. 14-15): 

Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel·· 
Thallium 
Vanadium 
Zinc 

Table 1 
Soil Contaminant Concentrations 
Southern Metals Recycling Site 

NCN 000 407 584 

SMR (maximum) JLM (maximum EPA Soil 
Soil Result · Soil Result Benchmark 

91.08 17.18 31 ® 
54.05 3.76 0.43© 

412.24 30.44 5500® 
67.36 NO 39® 

1050.37 35.65 230® 
. 53.58 NO NA 

3804.33 89.74 NA 
28,758.80 343.42 NA 
11,098.32 93.59 11,000® 

742.55 4.14 23® 
468.5 7.38 1600® 
23.33 50.62 NA 

532.63 14.79 550® 
17,968.10 452.01 23,000® 

NCSoil 
Remediation Goal 

6.2 
4.4 
NA 
7.4 

24,000 (!!! 
NA 

620 
400 
360 
4.6 

320 
1.04 

'15.6 
4600 

SMR- Southern Metals Recycling, Inc. 
JLM- JLM Cape Fear Terminal 

®Reference Dose Screening 
©Cancer Risk Screening 

All values in mg/kg · (!!!) Trivalent 
Bold Result exceeds' EPA or NC limit 
S~mpie Data collected by Landis, Inc. for JLM, 2000 

The surface and subsurface sample data indicated that soil at the SMR property 
contained high concentrations of several inorganic contaminants. Concentrations of 
antimony, arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, 
thallium, vanadium and zinc exceeded NC Soil Remediation goals and/or federal soil 
exposure benchmarks (Refs. 14-15). The highest SMR soil metals concentrations were 
generally detected in samples collected either directly upgradient from Wright Street or 
adjacent to the SMR/ATC property line (Ref. 8). 
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Surface soil results from the JLM property revealed inorganic contaminant 
concentrations that wer~ considerably less than surface soil concentrations 'at SMR. At 
JLM, the highest surface soil concentrations of chromium, copper, lead and manganese 
were detected in samples SA-17, SA-19, SA-20, SA-24 and SA-25, all within 
approximately 100 feet downgradient from Wright Street and SMR. None of the above 
contaminants at JLM exceeded EPA Soil Exposure Benchmarks. Three antimony and 
eight thallium concentrations at JLM exceeded NC Soil Remediation Goals.· However, 
the highest concentrations were detected at maximum sampling distance from SMR. 
(Ref. 8; Refs. 14-15). 

In summary: Inorganic contaminants at SMR appear to have migrated to portions 
of the JLM property. The areal extent of soil contamination remains undetermined but 
appears to be localized in. proximity to SMR. Soil metals concentrations at SMR 
exceeded EPA Soil Exposure Benchmarks. However, no elevated JLM soil 

. concentrations attributed-to SMR exceeded the Benchmarks. 

GROUNDWATER PATHWAY 

Hydrogeologic Setting:_ 

The site is located in the Coastal Plain . Physiographic Province. Coastal plain 
geology cmisists of a southeastward-thickening wedge of Cretaceous and Tertiary 
sediments, overlying crystalline bedrock (Ref. 3). 

Local natural soils are characterized as Baymeade soil, consisting of layered fine 
. and loamy fine sand. However, soils on the SMR and JLM properties are likely 
reclassified as Urban Land Complex, in which the original soil profile has been altered·by 
excavation. and/or filling associated with urban and industrial development (Ref. 3). 

. ' . 
The site's surficial aquifer is a non-fossiliferous sarid, estimated to be locally 20 

feet thick (Ref 3). Wells historically drilled in the neighborhood encountered a limestone 
bedrock aquifer beneath the surficial deposits. . The limestone is of indeterminate 
thickness, and locally capped by a confining clay layet. Some sources identify the 
limestone as the Tertiary Castle Hayne formation, while others assign it to the uppermost 
Cretaceous Pee Dee formation. At greater depth~ the Pee Dee Fomiation consists of thick 
silty clay with. confined water-bearing sand strata. ·Because of the site's relative 
proximity to the Atlantic Ocean, the deeper _Pee Dee sands and underlying Cretaceous 
aquifers contain brackish to saline groundwater (Refs. 16-19). 
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. Groundwater depths measured at the JLM Terminal ranged from < 1 foot to 
approximately 15 feet beneath the ground surface. Groundwater elevation data indicate 
that groundwater beneath the site flows generally west-southwest toward the Cape Fear 
River (Ref. 8). Semi-daily tides in the Cape Fear estuary are expected to induce localized 
groundwater-level fluctuations beneath the site. 

Groundwater Targets: 

The site is located in an urban industrial se~ing. Wilmington's municipal water 
supply source is a Cape Fear River surface water intake at Riegelwood, 23 miles upriver 
from the site (Ref. 3). The nearest non-community and community public water wells are · 
reportedly 2.2 miles north and 3.7 miles northeast.ofthe site, respectively (Ref. 20). No 
private wells were identified within 2 miles during assessment of the neighboring Old 
ATC refinery site (Ref. 21 ). Therefore, no potential groundwater targets are known to 
exist near the site. · 

Groundwater Pathway Sampling and Results: 

No groundwater pathway sampling was conducted as part of this Preliminary 
Assessment. During the Preliminary Environmental Investigation in 2001, JI;M 
contractors collected 29 groundwater samplesat the site. Iron and manganese exceeded 
NC 2L groundwater standards in virtually all groundwater samples from both properties, 
iron reaching its maximum concentration directly downgradient from SMR (Ref. 8). No 
Federal groundwater benchmark exists for iron or manganese (Ref. 14). · 

Concentrations of arsenic, barium, chromium, copper, lead, nickel, vanadium and 
or zinc exceeded Federal drinking water benchmarks in samples from nine monitoring 
wells. Three of the sample locations were within the SMR property line; the remaining 
six were located on the JLM property within approximately 100 feet downgradient from 
Wright Street and/or SMR. Isolated lead and thallium exceederices occurred in samples 
from MW-9 and RW-5, respectively. However, both wells were located in the western 
portion of JLM, at maximum distance from SMR (Ref. 8). 

JLM' s Phase II Preliminary Environmental Investigation Report contained several 
computer-generated contour plots depicting areal distribution of inorganic contaminant 
concentrations in groundwater beneath the SMR and JLM properties. However, sample 
density varied considerably across the site and contour plotting relied heavily upon 
interpolation between disparate srunple locations and results. Contour lines were also 
extrapolated far into peripheral areas where sample data did not exist (Ref. 8). 
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Groundwater Conclusions: 

Groundwater in the site's surficial aquifer contains elevated concentrations of 
several inorganic contaminants which were also concentrated in soil at the Southern 
Metals Recycling (SMR) facility. Contaminant concentrations in groundwater beneath 
the SMR facility exceeded federal health-based benclunarks. Groundwater benclunark 
~xc~edences also existed beneath the JLM Terminal, but were limited to monitoring wells 
located in relative proximity to SMR. Groundwater contamination was not evident in 
JLM monitoring wells located closer to the Cape Fear River. The Superfund Section 
reviewed JLM's computer-contoured maps of.groundwater·contamination but considers 
many of them to be non-representative of site conditions. 

The site is industrial and surrounding neighborhoods receive drinking water from 
a non-groundwater municipal source. Because no groundwater use has been documented 
near the site, the groundwater pathway exposure hazard posed by the SMR site 1s 
considered to be minimal. · 

SURFACE WATER PATHWAY 

Hydrologic Setting: 

The site is located on the east bank of the lower Cape Fear River, approximately 
25 miles upriver from the Atlantic Ocean. From the ocean to several miles upriver from 
the site, the Cape Fear is a salt-wedge tidal estuary, subject to semi-daily flow reversal. 
Several tributaries, including the Northeast Cape Fear River, Brunswick River and 
several creeks, also are brackish and tidally influenced. The mean discharge of the Cape 
Fear River near the site is approximately 16,000 cubic feet/second (cfs). Cape Fear water 
quality at the site is classified as "SC": salt water suitable for aquatic life, wildlife, 
fishing and secondary recreation (Refs. 21-22). 

Surface Water Targets: 

No surface water intakes presently operate within approximately 15 miles upriver 
or downriver from the ·site. The Cape Fear River is a commercial and recreational 
fishery, and estuarine and upstream wetlands are nurseries for several harvested seafood 
species. A public boat ramp/fishing access exists on the east shore of the river, 
approximately .1500 feet ·north of the JLM Terminal. However, no fishing has been 
observed in proximity to the site (Refs 21-22). 
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Wetlands are ubiquitous along undeveloped shoreline in the surface water 
pathway. Previous investigations have identified several miles of bracl9-sh tidal wetland 

. frontage along the Cape Fear and its tributaries within approximately 15 river miles from 
the site (Refs. 21-22). Federal/State-designated Threatened or Endangered species 
identified in the river near the site include the Threatened American Alligator (alligator 
mississippiensis) and the Endangered Shortnose Sturgeon (aCipenser brevirostrum) 
Endangered ~imal·species found within 15 water miles·include the West Indian Manatee 
(trichechus manatus) and the Magnificent Ram's Horn snail (planorbella magnifica). · 
Threatened plant species include the Snowy Orchid (platanthera nivea) and Carolina 
Grasswort (lilaeopsis caroliniansis) (Refs. 21-22). 

Surface Water Pathway Sampling and Results: 

No surface water pathway sampling was conducted during the Preliminary 
Assessment of the Southern Metals Recycling (SMR) site. 

The 2002 SESI at the adjacent Old ATC Refinery site included surface water and 
sediment sampling from locations on the ATC property and along the adjacent Cape Fear 
River. Sample locations on the. ATC property included two surface impoundments and 
the probable point of entry (PPE) of runoff from ATC to the river. Riverfront sample 
locations included: background; doWnriver from ATC's former permitted surface 
discharge; downriver from ATC's PPE; adjacent to the JLM Terminal's northern 
riverfront (Ref. 3). 

Surface water in the ATC property's southern impoundment contained elevated 
arsenic and lead concentrations. This location was downgiadient from the southern 
impoundment and from the ATC/SMR property line, where SESI soil sampling 
confirmed elevated concentrations of cadmitim, chromium, lead, mercury, vanadium and 
zinc. 

Elevated arsenic, chromium, lead, vanadium .and zinc concentrations were 
detected in Cape·Fear River water directly downriver from the ATC site's PPE, but not 
within the PPE itself. Chromium was also elevated farther downshore, hi river water 
adjacent to the JLM riverfront. No other surface water contamination was detected. 

Elevated lead was detected in two sediment samples: at the ATC site's PPE and 
downriver from the facility's historically peirnitted discharge to surface water. Arsenic, 
vanadium and zinc were detected in river sediment approximately 150 feet downriver 
from the PPE, and arsenic was detected in sediment adjacent to JLM. (Ref. 3). 
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The SESI identified an alternative metals source to both ATC and SMR: a 
municipal storm sewer outfall on the ATC property, upgradient from the PPE. Historical 
sampling reportedly detected lead in sediment directly below this outfall (Ref. 3). 

The above fmdings complicated attribution or"riveifront contaminants to the Old 
ATC Refinery site. · In addition, riverfront contaminant migration appeared to be limited 
in extent and was considered unlikely. to affect active fisheries in other sections. of the 
river estuary. Based on these considerations, and on the recently-completed Removal 
Action, the Old ATC Refmery ·site was recommended for no further remedial action 
under CERCLA (Ref. 3). 

Surface Water Pathway Conclusions: 

JLM' s 2001 Preliminary Environmental Investigation indic~ted migration of 
inorganic contaminants froq1 the· SMR property to the JLM terminal. However, 
attributable contamination did not extend to the site's Cape Fear riverfront. Surface 
runoff from the SMR fire incident reportedly contaminated the JLM Terminal's oil-water 
separator. However, the separator was decont~nated by JLM contractors, and its 
discharge to the river is regulated under jurisdiction of the NC Division of Water Quality. 

· Sampling during investigation of the neighboring Old ATC Refinery site detected 
elevated chromium in surface water and slightly elevated arsenic in sediment along the 
northernmost JLM waterfront. However, these contaminants were also detected upriver 
from JLM, could not be con'clusively at_tributed to a particular source, and were expected 
to have minimal impact on fisheries ap.d wetlands in other segments ·of the Cape Fear 
Estuary. · · 

Based on the above information, the surface water pathway exposure hazard 
posed by the SMR site is considered to be ·minimal. 

SOIL EXPOSURE AND AIR PATHWAYS 

The site consists of two industrial facilities bordering other active and inactive 
industrial properties. Both the SMR facility and the JLM terminal are gated and fenced 
around their respective perimeters. The number of workers at each facility was .not 
determined during this investigation. However, no residential properties or s·chools are 
evident in proximity to the site~ The soil exposure and air pathway hazards posed by the 
inorganic contaminants identified during this investigation are therefore considered to be. 
minimal. · 
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HAZARD RANKING 

No Hazard Ranking System (HRS) .Score was completed for this site. HRS 
Scoring scenarios completed for the Old ATC Refinery Site indicate that an Observed · 
Release of inorganic site. contaminants to a brackish surface ·water fishery would result in. 
a Site Score exceeding 28.5 ·points. However, no attributable release has been 
documented from the SMR site. 

PRELIMINARY ASSESSMENT CONCLUSIONS 

Based on the above information, the Southern Metals Recycling site currently 
poses minimal exposure hazard to human health· or the environment, and is therefore 
recommended for'no further investigation under CERCLA. A designation of No Further 
Remedial Action Planned. (NFRAP) is recommended. If you have any questions, please · 
call me at (919) 508-8469. · · 

cc: 

----------~---'----
Stuart F. Parker, Date 
Hydrogeologist 
NC Superfund Section 

Jim Bateso~ (lett~r only) 
File 

~~:::>""---- ' 1f1f(p 
Jim Bateson, Head Date 
Site Evaluation & Removal 
Branch 
NC Superfund Section 
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ABBREVIAT~D PRELIMINARY ASSESSMENT CHECKLIST 

This checklist can be used to help the site investigator determine if an Abbreviated Preliminary Assessment (APA) 
is warranted. This checklist should document the rationale for the decision on whether further steps in the site : 
investigation process are required under CERCLA. Use additional sheets, if necessary. 

Checklist Preparer: __ SruartF.PMker ____________________________ ~ April12, 2006 __ _ 

· (Namerritle) (Date) 
Hydrogeologist'--__ _:_ ______________________ _,__ _919-508-8469 __ _ 
(Address) (Phone) 
_sruart.parker@ncmail.net:..__ ____________________________________ _ 

. (E-Mail Address) 

Site Name: Southern Metals Recyclin..._ _______________________________ _ 

Previous Names (if any): NA'-----------------------------------------------
Site Location: 13.Wright Street-:...._ __________________________ _ 

(Street) 

Wilmington ______ --------- , NC_· _ 28401 _________ _ 
(City) (ST) (Zip) 

·Latitude: 34°13'21.2" (34.223~ Longitude: · 77°56'55.5" (77.949~-------

Describe the release (or potential release) and its probable nature: Potential release: Overland runoff of"metals..: 
contaminated surface soil (or groundwater discharge) to surface water. 

Part 1 - Superfund Eligibility Evaluation 

If all answers are ."no" go on to Part 2, othenvise proceed to Part 3. YES NO 

1. Is the site currently in CERCUS or an "alias" of another site? X .o 

2. Is the site being addressed by some other remedial program (Federal, State; or Tribal)? 0 X 

3. Are the hazardous substances potentially released at the site regulated under a starutory exclusion 0 X 
. (e.g., petroleum, natural gas, natural gas liquids, synthetic gas usable for fuel, no~al application 
of fertilizer, release located in a workplace, naturally occurring, or regulated by the NRC, 
UMTRCA;or OSHA)? 

4. Are tlie hazardous substances potentially released at the site excluded by policy considerations 0 X 
(i.e., deferred to RCRA corrective action)? 

5. Is there sufficient documentation to demonstrate that no potential for a release that could cause 0 X 
adverse environmental or human health impacts exists (e.g., comprehensive remedial 
investigation !!quivalent data showing no release above ARARs, completed removal action, 

-documentation showing that no hazardous substance releases have occurred, or an EPA approved 
risk assessment completed)? 

Please explain all "yes" answer(s)._Listed on CERCUS followmg November 2002 Pre CERCUS S1fe Screen mg. 



Part 2- Initial Site Evaluation 

For Part 2, if information is not avail~ble to make a "yes" or "no" response, further investigation may be needed. In these 
cases, determine whether an APA is appropriate. ~xhibit I parallels the questions in Part 2. Us~ Exhibit 1 to make decisions 
in Part 3. 

If the answer is "no" to any of questions 1, 2, or 3, proceed directly to Part 3. YES NO 

1. Does the site have a release or a potential to release? X D 

2 .. Does the site have uncontained sources containing CERCLA eligible substances? x· D 

3. Does the site have documented on-site, adjacent, or nearby targets? X D 

If the answers to questions 1, 2, and 3 above were aU "yes" then answer the questions below before YES NO 
proceeding to Part 3. 

4. Does documentation indicate that a target (e.g., drinking water wells, drinking surface water intakes, D X 
etc.) has been exposed to a hazardous substance released from the site? 

5. Is there an apparent release at the site with nq documentation of exposed targets, but there are targets D X 
on site or immediately adjacent to the site? 

6. Is there an apparent release and no documented on-site targets or targets immediately adjacent to the D X 
site, but there are nearby targets (e.g.,_ targets within I mile)? 

7. Is thei:e no indication of a hazarqous substance release, and there are uncontained sources containing X 0 
CERCLA hazardous substances, but there is a potential to release with targets present on site or in 
proximity to the site? · 

Notes: 
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EXHIBIT! 
SITE ASSESSMENT DECISION GUIDELINES FOR A SITE 

Exhibit I identifies different types of site information and provides some possible recommendations for further site assessment 
activities based on that information. You will use Exhibit I in determining the need for further action at the site, blil!ed on the 
answers to the questions in Part 2. Please use your professional judgement when evaluating a site. Your judgement may be 
different from the general rec?mmendations for a site given below. · 

Suspected/Documented Site Conditions APA FullPA PAlSI SI 

I. There are no releases or potential to release. Yes No No No 

"2. No uncontained sources with CERCLA-eligible substances are· Yes No No No 
present on site. 

3. There are no on-site, adjacent, or nearby targets. Yes No No No 

4. There is documentation indicating Option 1: APA Q SI Yes No No Yes 
that a target (e.g., drinking water 

Option 2: PNSI wells, drinking surface water No No Yes NA 
intakes, etc.) has been exposed to a 
hazardous substance released from 
the site. 

5. There is an apparent release·at Option I: APA Q SI Yes No No Yes 
the site with no documentation 
of exposed targets, but there are Option 2: PNSI No No Yes NA 

targets on site or immediately 
adjacent to the site. 

6. There is an apparent release and no docmnented on-site targets No Yes No No 
and no docmnented targets immediately adja.cent to the site, 
but there are nearby targets. Nearby targets are those targets 
that are located within I mile of the site and have a relatively 
high likelihood of exposure to a hazardous substance 
migration from the site. 

7. There is no indication of a hazardous substance release, and No Yes No No 
there are uncontained sources containing CERCLA hazardous 
substances, but there is a potential to release with targets 
present ori. site or in proximity to the site. 

'Part 3- EPA Site Assessment Decision 
When completing Part 3, use Part 2 and Exhibit I to select the appropriate decision. For example, if the answer to question I in 
Part 2 was "no," then an APA may be performed and the ''NFRAP" box below should be checked~ Additionally, if the answer to 
question 4 in. Part 2 is "yes," then you have two options (as indicated in Exhibit 1): Option 1 -- conduct an APA and check the 
"Lower Priority SI" or "Higher Priority SI" box below; or Option 2-- proceed with a combined PA/SI assessment. 

Check the box that applies based on the conclusions of the APA: . 
0 NFRAP . . 0 Refer to Removal Program - further site assessment needed 
0 Higher Priority SI 0 · Refer to Removal Program - NFRAP . 
0 Lower Priority SI 0 Site is being addressed as part of another CERCUS site 
0 Defer to RCRA Subtitle C 0 Other:-------------
0 Defer to NRC 

Regional EPA Reviewer: 
Print Name/Signature Date 



PLEASE EXPLAIN THE RATIONALE FOR YOUR DECISION: 

Site initially reported to NC Superfund Section by EPA OSC during Time Critical Removal at adjacent 
site (Old ATC Refmery). Site property line soils upgradient to removal site contained high metals 
concentrations. Explosion and fire at site reportedly contaminated second downgradient facility with 
metals. Elevated lead and arsenic levels documented in brackish river estuary adjacent to site during 
post-Removal CERCLAinvestigation. 
However, 1) multiple potential off-site sources exist, complicating attribution to any one site, 2) sample 
data to date do not support overland or groundwater release from Southern Metals site to surface water 
and 3) identified targets (fishery, wetland, sensitive environment) considered unlikely to exist in direct 
proximity to (unattributed) surface water contaminants. · 

NOTES: 
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2.4.2.1.5). (Do not Include this minimum size · 
requlre.ment.ln evaluating any other. factor or 
this pathway.) Assign'this highest valu!l as · 
the containment factor value for the aquifer· 
being evaluated. Enter this value In Table 

.. assign It ·a~ t'h~ c~ntalnment factor' value for 
.the aquifer being evaluated. Enter this value 

· ·. • Determine monthly precipitation and 
monthly evapotranspiration: . . · 

-Use local measured monthly averages. In Table 3-1; · · . 

3-1. . 

3.1.2.2 Net precipila1ion. Assign a net 
precipitation factor value to 'the site. Figure. 
a-'2 provides computed net precipitation 
factor values, based on site location. Where 

· -When local data are 'not available, use 
monthly averages from the nearest 
National Oceanographic and . 

. If no source ·at the site meets the minimuq1 
size requirement, then select the highest 
value assigned to the .sources at the site and. 

· necessary, determine the net precipitation 
fac;:tor val~e as follows: . .. . . .. 

Atmospheric Admlnlstratron weather. 
station that Is In a slmllar.geographlc 
settll}g:- · · · .. 

: ... ..· 
TABLE 3-2.-CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY : 

·•. ' 
: 0 •• • • • •• • • 

• Source 

. . : . . . . 
All Sources '(Except Surface lmpoundmentli, L8nd Treatment, Containers,' and Tanks) 

Evidence of. hazardous substance 'migration from; SOurce. area Q:e., • sourde !lf'ea lncl~des source e~d any 
associated containment structures). • ' • · . . · • · · • · · 

No Hner.~-----·--·--.. .:...:... .... ---·-· .... - ... ...:. .... ~ .. - ..... - .. :...., ••• _ .... .:._ ... ___ .,.,.,, _____ . ---.. ·-. 
No .evidence of hazardous substance migration from source area,' a liner, and: · · • . • · 
• (a) None of the lollowlng present' (1) rTUiln~ned eriglneered cover, or (2) functionlng'and maintained run-on 

control' system and runoff management system. or (3) functioning leachate collection and removal system 
Immediately above finer. . . . . •. . • . . • . • 

(b) Any one of the ttiree Items In (a) present __ .__..:__ .. _.. • · _ __;_., ____ . ___ _ 
(c) Any two of the Items In (a) present ..... .: ....... :-.... _, ___ : ....... ________ ,,..: .. - .... --.. :--...... - ..... 
(d) An·three ltt1ms In (a) pres~nt.plus a functioning ground water monitoring system. ___ .:.,_,..:. ....... ,.. ... -
(e) All Items In (d) present, plus no bulk or non-eorii.!inerlzed·nqulds ·ndr.materlals ccintalnlng free·Uqulds 

deposited In source·area. • • • • • ·: ,. ; ·• •. · · · 
·No'iMdence of ~azardous substance migration ·from source· area, double liner wltli functlonlng !e'achate collection 

and ref!~OVal system above and between· Rn~rs. ~nctlonirJg groun_d water r:rtonltorlng system, and: • 
(I) Only one of. the following deficiencies present In. containment (1) bulk. o:r noncontalnerlzed Dqulds ·or 

materials containing free liquids !feposlted In·. source area, Or. (2) no or nonfunctloning or nonmalntalned run
on control system and runoff management' system, or (3) no or. norimalntained .engineered coVer. • ' 

(g) None of thl' deficiencies In (I) present .. _ .. ,; ____ .... :.:....:.'.....,__ .... _;_ ....... -~---.. ---... :... __ 
Source area Inside or under mal(ltalned Intact struCture Jhat pro'vlc!es. protection from precipitation so that neither 
· runoff. nor leachate Is generated, liquids or materials conta!nlng free liquids not deposited In .source area, and 

functioning and maintained run-on control·presenl •• · · · 

· • . · • ·• . • • Surface Impoundment · . . . . . 

Evidence of haziud~us. su'ti~tarice migrat[on frqm !Jurface .lnipoundment ... .:~.:.: __ ,~:-.:..:.~_ .... :: .... k"'·•~· ......... -:.: .. 
No liner .. - .. :. .... :...~ ..... : .............. - ... : ........ _: ... -~ •• :...::; .. ~:._;: .. ;,_:_.::_.:; .... : • ...,_:.. ...... .,._.:.:,,:., ......... .:: .... :.:,_,_, .. _, 
Free Rqulds present with either no diking, unsound diking, or diking tl)at Is not regularly Inspected and malntaln¢d .. 
No evidence of hazardous substance mlgration.from surfai:e lmpoundrl)ent, free liquids prasent, sound diking tliat 

Is regularly lnspec_t~ ·and m~lnta!ned, adequate free~o~d, and: • . . . · • . · · . • •· : 
(a) Uner ...................... _ .... ..,,_ .................................. - ................ .; ............. ~ ...... __ ,_,, ... _.,_ ........ ~ .... - ............. ; ............ .. 
(b) Uner with f~nctlonlng ·leachate collection and removal system below liner, and ft,mctionlng ground water 

monitoring system. • . · . · • 
(c) Double liner Vtlth functioning leachate collection and removal system b11tween liners, and functioning ground' 

water monitoring systern. ~ . · • • 
. · No evidence of hazardous .~stance mlgratlon from surface Impoundment and all free liquids. ellmlna!ed at 

closure (either by. remov!ll of fiqulds o:r solldillcatfon of remaining wastes and waste residues). : 

· • .Land .Treatment 

Evid~n~e of hazardous substance migratlon fiom land treatment zone .......... .:.:-..... -.: ....................... _,_: .. _ ....... : .... . 
No functioning, maintaine~, run-on control and runoff management system ........ __ .. _, ......... _, __ ~ ..... : .. - ........ ~-.. 
No evidence of hazardous. substance migration frof!l land treatment zone. and: • · · 

(a) Functlonlng and maintained run-on control and runoff management system .......... .:. __ ,_ .. ,_,~.-.............. .. 
(b) Functlonlng and maintained run-on control and runoff management system, and vegetative. cover . 

· estabnshed over entire land treatment area. · - • · • 
(c) Land treatment area maintained In compliance .with 40 CFR 264.280 ........... ~ ................... ,_ ............ - ................ ; 
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Federal Registe~: I Vol. S5, 'No. 241, I. Ftid~y. December 14, 1990 r Ruies· 'and Regulations 

· TABLE S.:.6.-HYDRAUUC CONO.UCTIVITY OF GEOLOGIC MATERIALS 

Type ?f material 

. . . . 

• • .......... =: 

.Ass!gned 
tlydraunc • 

conduc:tM~· 
{cnilsec). ·. 

Clay: low permeability till (compact unfractured fi!l); shale;- unfractureCS. metamorphic 'and Igneous roeks · ·· · _ . -- · · • 1o-•. ·, • 
Silt; loesses; sitty elays; seClimeAts that ara prsdomlnanUy silts;. moderate)y. permeable tin .(fine-grained, unconsolidated till, or compact 'till with 

some fractures.); low permeability. r1111estones.and dolomites. (no karst); low. permeabili~ ;"~-~~t~na: low ~ermeability rractored Igneous end • • . • • • 
metamorphic roc~ ... -----------------··------:--.-·-·---t---.,---..:.....---·--- .. 10-~ 

Sands; sandy silts; sediments that are- predominantly sand; highly .permeable 1111 (coarse-grained. uh<:Onsofidated or compact and hlghly 1racllJred); 
peat;..mpderately·.permeable Jimestones and dolomites (no karst); moderately permeable sandstone; moderately permeable fractured Igneous 

' end metamerphic rocks _______ ,. __ , __ ,_. __ '· · · · ___ ____:,_ 1o-• 

Gravel; clean -sand; highly permeable fractur?d lgnecll.ls &01.1 metamorphic rocks; permeable basalt; karst nmestones and dolomites.-:---:-_:..., ' to-2 • 

• Do not round to nearest Integer. ... .. . . . ~ 
TABU: 3-7.-TRAVEL TtME FACTOR. YAW.ES. 

: .· .. 
··:. Thickness of lowest' llydraur~e conductivity 

• : . . Jayer(s)- (feet) ·. 
Hydraulic conductMty (cmlsec~ 

· ... 
Greater Greater· 

than 3 to· than 5 to 
5· 100 

..Greatel'th~.n-or equal to 1Q-•----·---. -"---·~---·..:··--·-'----:..--·---· _. --·~...:..:.. 35 
·Less than 10-1 1o 10-•·-·--------.. ---....- · - 35 
Less than to-.~ to' TO"' ·' -·------.. ··----· • .:.- ··-~--:.--:-.-:-•. -~-..,-- , . 15 Less then 10-.' __ .._ ____ ,_ .. ------·-...:.--....... · . .:_. _____ . __ . -. -:-- · · 5 

35 
25 
15 
5 

Greater 
than 100 
to 500 

35 
15 
5 

·1 

. 25 
15 
·s 

. 1 

•I! depth to equlfer.ls 10. feet or les$ or If, for the Interval belno evaluated, aH layers that underite .a .po(llon of 11\e. sources at the. site .ar-e karst;. assign a value· of · 
35. . . ·. . . . . . . \ . • . . ., . 
. •9ons1?er onfy ~ern at least 3 fee! thlck. Do not conskle~ layers ~portions 'Ollayers wltliin't!le'fit;st 1~1eet of~ depth tb the aquifer •. 

·. . . 
· · Detcx=nlrne trav!lltinie only atlo~:ations ·likelihood'oftelease !actor calegqry' valudor . : . 3,2.1.1. ·Toxicity.· Assign a to:idc!ty ~C.tor. 
v-.1thil\:2 miles of.the source.s at the site, that aquifer~· OtherWise'; assign the potential · · • vali~ti to ·~ach hazardous.substap.cliils'• · . 
-except:.if obseriredg,rouild water ; .. to. release ~acto~ value for that aqui~erjl~ ~}le. I ,spej:i"fie~ triSection 2.4.1,1. . :. . • . : 

. contamination attrlhutabie.to sources at the . li~eli~ood ofre~e~se v!"lue. Enl.er.the l:alue· .. . 3:z:i.z · Mobility. Assign a mobllity facldr 
·.site extends mo~e tha~.2 ~iles l;Jeyon~ these·. ·ass~gp.:d inT~ble ~1. : ~ · •. · · •. · : ~ .. ·., ·.'value to.each haiard.ou~ sqbstanc~.for.thEl . 

-so.urces, ~~e any loca~ton within the ~~m.its of • · 3.2: • Wa~te c~arp~e.ri~tlc;.· E'vhl"!llte. th~ · : -:aqulferb'eing 'evaluated as-follows: • . . :. . . • 
.th1s obser.vcd.ground w!lt~.~onta~lnah.on. · · ·.:waste chm-acfensh~~ fact?r·c,a.t~o~y for an · : ;,, Fen· any.hazardous substance that meets 
when evaluatmg 1~- travel tune factor for any aquifer based·on two facto~s:.toxJ,c1ty/· . '-'- ·. ~· b d 1 b .. · 
aquifer that does 'n_ot have an OOServed : '• · mobility and hazardOUS Waste qv.antity., ,' •' :'"e crite~a Ulr; a!"? sen: e. ~~- ea~e y • 
release.'U·the necessary subsurface· geologic Evaluate oqly .those liazardous !ubstinices ; . chemical analyi!IS to one or more aquif7r.s • 
information is available at multiple locations available to migrate from the sources at thE!: · : underlying the· sources at the site, regardless. 
eillilua1e the traveltime facto~ at each • . site \0 !!r~und water. Such hazardous . . • ·0~ the aquifer beijlg evaluated, aS!lign a .. 
location. Use .the loc~tion having the hlghe'st substances include: · • · · mobility 'factor value o£.1 •. 

, 'tr11vel time factor Vahle to assign the factor · ·• Hazardous.substanc'es that meet-the'. • • 'For any hazardou!f substance·th~t does -
. value for the aquifer. Enter this value In .. criteria for an observed release. to-ground . · n6t meet· the criteria for an obserired release 

' Table 3-1: · . · · · water. ·... · . : · . •. . . ..' by cn~lcal analysis to at least one of the:.~ 
· 3.1.~.5 .CalcuJatio!' ofpo.ten,tlal to re_lea.se ·•. • ~~~ ~a.z~;~r.dou$~ubslances·associated aquifers •. asslgn that hazardous s;bs'tance a. 

.. 

fac_tor val !I e. ?urn the factor. values for net·~ .With a sou:ce !Jtat has a ,grqund wa,fe~ . mobility factor vlilue from Table ~!or the. 
~rec.lpitabon, ~ep~h ~?aquifer, and trav~l cont.":l~en_~ factor value greater than .tJ (~ee aquifcr·belng evaluated, based on its water. 
tll11e, end multiply .this sum by the factor . . secuon.s.z.z:z, 2.2.3, and 3.1.2.1). . . · 1 blllt d di tr'b 11 oefficlent (1<.J 

·. value for contaiiunenL Assign this product. as . 3.2.1 ToxiCity/mobility. For each. · .so u . Y an s. 1 u on c 1 . li' : 
· the potenli.al to release factor value for tlie hnzardous substance, assign a toxicity !actor • If the hazardo~s .s~bstance ~annot e 
• aq!li.fer. Enter' this value in' Table 3-1. value1 a mobility factor value, and a · . . . ·us!gn~4 a mobility factor yal~e because data 

. 3.1.3. Calr;ulation.of like!ihuod of release combined toxicity/mobility factor value as on Its water solubility ot d1str1butlon 
factor category value. If an observed 'release . specified in· tl1e following sections. Select t~?-e · · coefficient !ire not available, use. other 
Is established for an aquifer, assign the toxicity /mobility faclor.value 'for the aquifer .. hazardous substances for ~hlch i~o~a_tlo.n 
'observed release faclor.vl!..luc 11£550 as th~ . : . :b~ing e\•alua.teq as_ specified in s~ctiOI} 3.2.1.3.. is av~ilable In evalua~ing the pathway, . . 

. .. . .. .. 
'·TABLE 3-.8.-GR?.U!"D WATER MOBIUTV FACTOR VALUES • 

·. · · -oist:ibution coefficient (K.J '(ml/g) · 

_)l.a"St• s,lO >10 to '•>.1.~~0. 1,00'? 
_:....!,..._.., 

Water solubUity (mg/1) . 

· .. 1 1 0.0.1 0.0001 . 
1· 1 0.01 0.0001: 

Preser.t as liquid • --·---·---...:.·--·-----=--·----·-----··-·--.:-- __ 
Greater than 100 .. ----·-·-·---.. ·--·· .. ·-------·--... _ .. _ __. ______________ ·----·--

0.2 0.2 0.002 . 2x1o-• 
- i:l.002 . 0.002 2x1o-• 2x10"1 

2x10"' 2x1o-•' 2x_10:1 2icW~ .. 

Greater than 1 to 100 ---·-·-.:.. .. ______ .. ,., .. :_. ___ , __ __, _____ , ___ • __ . ""------

Greaier than 0.01 to 1 --·---":'·---;·---:--;-··-----· ----. -. --:-:--·----:-----:---
le..s than or equ~l to 0.01 _ .... ·-:-:--·-.. - .. --:---· .. ---;-·--..... ..:__..-.. _·--·-·-·---·-.-------·--· . .. . .. . . ... • Do not round to nearest Integer. · ·. · 

• Use 111he hazardous substance Is present or dopos!ted es a Uquid. . . 
• Use if the enlire interval from tl-.e source to the aquifer .being. evaluated ls karst 
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NORTH CAitOLINA- . . ·. . 

.. nu.ARTMENT·o:F ENviRONMENT ANi> NAniRAL REsouRCES 

. . .. -· ......... ~·.r··. . . . • • 

· DrVISION OFWASTE.MANAGEMEN1;' 

. MICHAEL F. EASLEY, GovERNOR . 
· Wn.LIAM. G. Ross, JR., SECRETARY 

DEXTERJi MA~s, DIRECTOR 

... 

Ms: Jeruiifer Wendel · 
NC Site Management Section 

. USEP A Region IV, Waste Division 
61 Forsythe Street, 11th Floor . . 
Atlanta,_ GA 30303' . 

.~ 

·No~ember 6, 2002 · 

Subject: · . .CERCLIS Site Addition·Request ·• .. 
.(Pre-CERCLIS ·site Screening) - ·-
Southern Metals Recycling · . 
Wilmington, New Hanover.Cciunty, NC 

·Dear Ms. Wendel: 
..... 

· Please ~d the subject site to CERCLIS. Site screening and d.ata gathering have establ~shed 
the following_ about the site:· · · · 

. . . ..,.. .. 
· .· . The. site is located on Wright Street, off ·Front Street south of dowrttown 'Wilmington . 

·(Attachment 1). The site. is bordered by the Old ATC Refinery ·site (NCD 986 186 518) to the north, 
by Meare's Street to the.so'uth, aila·by the Cape Fear River to the west'(Fig. 1). The site currentiy 

·consists of the entir~. Southeqt Metals.Recycling (SMR.) Co. facility and portions of the adjacent 
former JLM Petroleum Terminal (r~cently purchased by Colonial' Oil) to the south and so.uthwest. · 
Geographic coor4ffiates are 34° .l3' 21.2" north latitupe by ~7o 56' 55.5" west longitude (Attachment 
'1). . . 

. . ... 
. . . 

. _According to fernier employees of the Old ATC Refinery, the. SMR property was histori~ally 
. · used for ·several decades as an automotive junkyard. Reports indicate that junked vehicles were 

·_crushed on site. !tepo_rts also i.J1cluded allegations that vehicle £4el ta.r:iks were ruptured and drained ., 
onsite using a forklift. SMR subsequently stc;>ckpiled large quantities cifused newsprint ariq various · 
sc_rap· metals _outdoors at its facility .(Attachment 2). 

- .. 

'·:--.During 1998-1999, the EPA. Region rV cond~cted a Time-Crl~cal Removal Action at the Oid · 
ATC Refinery sit~ EPA .On Scene Coordinators. expressed concern to NCDENR about high lead · 
·concentrations~ soils at ATC's property line with:SMR (Attachment 3). On 7/3.0/98 NC Superfund. 
Section personnel virually examined the S:MR.property through the fenceline and identified remnants 
o~55-gal~on drums ~n tlie_ground surface t~ere.(A~achment 4). · 

.. '· 
' ) 

16461\IAIL SERVICE GENTER, RALEIGH, NORTH CAROLINA 27699-1646 
'. 401 O~ERLIN ROAD, SUITE 15(), RALEIGH, NC 27605 .. 

PHONE: 919-733-4996\ FAX: 919-715-3605. ·. 
AN EQu..u. OrroRTUNITVIAFnRMAllVEACnoN EMrLOVEJt- SO% Ri:cYCLED/10% POST-CoNsUMER P ~ER 
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·. Ms .. Wendel 
-November 6, 2002 
Page2 

. . . 
In early 2002, the NC Superfund Section completed a Supplemental Expanded Site Inspection 

(SESI) at. the Old ATC: Refinery site. SESI sampling detected elevated metals ~ncentration~ in 
sediment and water along the ATC property's Cape Fear. riverfront, extending downriver as far as 
the JLM property shoreline. A subsurface soil sample, collected concurrently at the S:MR/ATC 
property line, contained arsenic, cadmium, .and a veiy high lead level, each exceeding their respective 
NC so~l ~emediation Goals. · Semi-volatile organic compounds were also detected in the sample. · 
Two ~ackgro:und features, the S'MR property and a muniCipal stormwater outfall 'at ATC, were both 
identified· as potential alternative metais sources, co~plicating attribution of surface water pathway 
Contamination to ATC. -Because a Removal action had already been complet~d at ATC, ·and because 

·of the uncertain contaminant·attnbution, the Sup~Jfund Section recommended the. Old ATC Refinery· 
· site for no further remedial action under ¢ERCLA {Attachmen~ 5). 

<?n July,2, 1998, a propane gas leak caused an expl_osion and fire at S~ destroying a large 
portion of its main structure. Local fire departments responded and extinguished the fire (Attachme~t 
6) .. However; a large quantity of water from the firefighting effort flowed across Wright Street into 
the former JJ..M Terminal. This runc?ffflowed to unpaved areas of the property ~d· also collected 
in JLM's oiVwater separator adjacent to the Cape Fear River (Fig .. I): In addition, heaVy smoke 
persisted for severru days aft.er the explosion, ~d reportedly deposited particulate fallout across the 
JLM terminal's land surface. 'During the following· week JLM reportedly .deployed hazardous 
materials teal115 to . decontaminate its paved areas, drainage-control surfaces, and its oiVwater 
separator· (Attachments 7-8). JLM subsequently sued SMR, attempting to recover costs for the 
cleanup of the separator (Attachment 2). · 

Soil ami Groundwater Investigations: · 

. During August ·1992, Maude Environmental, Inc., submitted a'F1ncil Remedial Actio~ Plan 
for the ll.M tenninal to the NC Division ofEnvironmental Management. The plan. was completed for . 

· Unocal Oil Co., then~wners of the tenninal, in response to the discovery of underground petroleum 
leakage in 1990. ¥part of the investigation, 24 subsurface soil samples ~d 2q groundwater samples 
were collected at' the· site. Samples were ailalyzed primarily for volatile organic compounds and fuels. 
One third of.the soil samples (but none of the groundwater samples) were analyzed for lead and 
~c. .ArseDic did not _exceed its detection l.itillt (1.0 mglkg), however,'l~d was reported fu every 
tested sample, at concentratiofl:S ranging ·from 2.5 mgi'kg to 78 mg!kg (Attachment 9):No additional 
metals data frqm that time period were available at the tim~ of this report. 

·. 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
.I 

.I 

.I 
I 
I 
I 

D~ring Feb'ruary iooo, Landis, Inc., personnel s~pled JiM surface soils to test for I 
contaminatfon from the SMR. fire. Landis personnel observed particulate deposits of apparent 
particulate fallout at th~·JL¥·entrance and at several surface soil focations on SMR. and JLM. At the 
JLM property, residue reportedly had a~umulated to depths of up .to one quarter inch (Attachment I n. . . 

I 
I 
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Ms. Wendel 
November 6, 2002 
Page3 

In Februar}r and August 2001, Laridis, Inc., released Preliminary Environmental InveStigation 
rei>orts on the SMR and ~M properties. The reports were based on soil sampling conducted from 
February to June 2000, and on groundwater sampling conducted from APril to June 2000. Surficial 
soil sampling was conducted at approximately 27 locations. At eight locations, push-core samplers 
were used to collect .subsurface soils at various depths. Beneath the SMR property, the push-cores 
reportedly encountered re~istance due to metals encrustation in the .subsurface soils. Approximately 
29 monitoring and recovery wells· o·il the two properties were used to sample groundw~ter .. 
(Attachments 7-8). 

The Landis :reports contend that SMR caused extensive metals contamination of soil and 
groundwater at the JLM terminal. Con~ts listed included antimony, arsenic, barium, cadmium, 
chromium, .cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, thallium, vanadium 
and zinc .. Due to the litigation betw~en .the two parties,. the NC Superfund ·section carefully 
scrutinized the reports to evaluate the validity of their conclusions. Particular attention was paid to . 
several compu_ter-generated contour plots, .which Landis produced to model the areal and crqss .. 
sectional distribution of contaminants throughout the site~s surficial aquifer and soil column 
(Attachment 8): · 

· · · The Landis sample data indicated that soil and groundwater at the SMR property were heavily 
contaminated with various metals. Concentrations of arsenic, cadmium, copper, lead, mercury, · 
nicke~ thallium, vanadium and zinc exceeded NC Soil Remediation goals and/or federal soil exposure 
benchmarks. High concentrations of lead and other metals were. detected near the SMR property 
line with the Old ATC Re~nery. Metals w·er~ also elevated in surface· soil directly north ofW~ght 
Street, upgradient from the former JLM t~rminru (Attachments 7-8) . 

llM surface soils located directly down~dient from SMR contaitied elevated concentt:ations 
of copper, iron and lead. However, analyte conce~tratio~ in these and the majority.of other soil 
samples at llM did not exceed their respective NC Soil Remediation Goals. Individual exceedences 
included antimony in samples from the north-central and southeast po!1ions of JLM, and thallium in 
samples from the far southwest (Attachments 7-8) .. 

. . 
JLM groundwater samples collected directly downgradient from SMR contained elevated 

concentrations of arsenic, barium, chromium, iroh, lead, manganese, nickel and zinc. These 
concentrations· exceeded their respective NCAC 2L standards for groundwater. Cobalt, copper, 
magnesium and vanadium were also detected but did not exceed groundwater standards. All of these. 
contaminants were also detected in groundwater samples collected at the up gradient JLM p~operty 
line and SMR property (Attachments 7-8). Groundwater elevation data generated for JLM indicated 
that groundwater beneath .~MR. flows toward. the JLM property . · 

'· 
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Ms. Wendel 
Novem~er 6, 2002 
Page4 

. . 
. Iron and manganese exceeded 2L standards in virtually all groundwater samples at ·both 

properties, iron reaching its maximum concen~ration directly downgradient from SMR. .Zinc was 
detected in most samples but exceeded the 2L standard at only one JLM well location. Arsenic and 
lead were detected in a recovery well located directly downgradient from SMR. . Barium, cobalt 

. copper, nickel and zinc were detected in a second JLM recoveiy well located sev.eral.~undred feet 
further downgradient from SMR. However, the downgradient analyte concentrations did not exceed 
2L standards . 

. Ateal sample coverage and d.ensity varied considerably across the site. As a result, the Landis 
report's computer contour plotting relied heavilY-.upori interpolation-between disparate· sample 
locations and results. Contour lines were also extrapolated far into peripheral areas where actual data· 
were unavailable. Due to a lack of sample data directly downgradient from the contaminated JLM 
well(s), interpolation generated potentially·inaccurate representations ofthe extent of groundwater 
contamination on the property. . · 

. To. sui:nmarize: Metals contamination in soil arid groundwater at S'MR. appears to h~ve 
migrated to portions. of the JLM prpperty. No applicable soil ~lean:up standar:ds exist for iron, 
·magnesium or manganese, however, the areal extent of other more toxic groundwater analytes at the 
site remains· undetermined. 

The site is located hi an urban industrial setting and no water wells reportedly operate within 
2 miles north, south or east of the site. Water supply wells operating ·to the west are 
hydrogeologically separated from the site by the Cape Fear River (Attac~ent 7). Therefore, 
minimal poteQtial groundwater targets exist near the site · 

Surface Water ;pathway 

ThellM.termitial's'oil-water separator discharges to the Cape Fear River estuary; the latter 
constitutes the surface water pathway. The riv.erfront itself is the probable point of entry (PPE) for· 

· surface runoff and groundwater on or beneath tlie JLM property. The estuary is ·a fishery CQntaining 
several threatened and endangered plant and animal species within one mile, and extensive wetland 
frontage further from tlie site. · 

No surface water pathway sampling has been performed downriver from the PPEs at JLM. 
However, preliminary HRS scoring scenarios indicate that an observed release of metals to the 
esiuar)r could score the site above· 28.5 points. 

··,· 
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Ms. Wendel 
November 6, 2002 
Page 5 · 

To date, no ·alternative metals sources have been identified upgradient from SMR and the 
fox:mer rr.M tenninal .. · Therefore, if future sampling detected ·a significant increase ~f metals. 
concentrations along the ll.Mwaterfront, the attribution issues that affected the disposition of the 
Old ATC Refiriery·site -w.ould not apply~ and the S~ site would remain a pote~tial NPL candidate. 

Attachments to this l.etter include latitude and longit~de worksheets, partial ~opies of past 
. investigation reports, and a CER:CLIS Site Discovery Form. If you have any questions, please call 
me ~t (~19)733-2801. · · · 

Sincerely 
. _,/ 
~~· 

Stuart F. Parker, Hydrogeologist 
Site Evaluation and Removal Branch 
NC Superfund Section 

Attachritents 
cc: Stuart Parker 

Scott Ross. 
File 

cc: (letter only). 
Charlotte Jesneck 
Doug Holyfield 
Larry Perry 
Mike Williford 

ames Bateson, Head . 
Site Evaluation and Removal Branch· 
NC Superfund Section 

( 
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STATE OF 
NORTH CAROLI.NA 

. Department of Environmet:t 
and Natural Resources 
.Division of Waste Management 
·Superfund Section · 

. . 
CERCLIS Site Addition Request, 

. · (Pre-CERCLIS Site Screening) 
Southern Metals Recycling 

"Wilmington, New Hanover County, NC 

Figure 1 and Attachments 

Noveinhe:r 2002 
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Stuart F. Parker 
Hydrogeologist . 

Division of Waste },.fanagement 
Superfund Section 
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List of Attachments · 

1. Parker, Stuart F., NC Superfund Sec~iori, Latitude ancfLongitude Worksheet Calculations 
~s per CERCLA, EPA Pub 9345.01A, September 3.01 2002. ·. 

2. Parker, Stuart ·F., NC Supeifund Sectio~ Memoranaum to File:· Site Operations: October 3, 
2002. . .. 

3. USEP A Region IV, Emergency Resporise and Removal Branch, Pollution Report (POLREP) 
# 86 and Final, October 25, 1999. 

4. Parker, Stuart F., NC Superfund Section, Old ATC Refinery Removal Oversight Field Notes, 
April 8, 1998. . . . . . 

5. Parker~ Stuart F.f NC Superfund Section, Supplemental Expanded Site Inspection, Old ATG 
Refinery, NCD 986 186 5_18, June 2002. · · 

. . . 
6. Wilmington NC Fire Prevention Bureau, Fire Investigation Report, July 2, 1998. · 

.. 
7. Landis, Inc., Preliminary Environmental Investigation Report Reg8[ding Metals 

Contamination a~ JLM Industries, Inc., Wilmington Terminal, February 23, 2001. 
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LATITtrDE AND ~ONGITUDE ~·C.Ul:~TION WORKSHEET 12 

LI USIN~ ENGINEER'S SCALE (1/60) 

. . ·=· ·:: .. . : ·. ·_.: .. :. 

Southern Metals Recycling CERCLIS·. I: ____________ ~T~.B~.D~·~·~----------

JlKJ\: n.a. .SSID:. --~--------~n~·~a~·~--------~--

ADDRESS: Wright· Street 

CITY: · Wilmington STATE: --:-----~N-"C ___ · ZIP CODE: _______ 2_8-'4'--0_2_. ____ _ 

SITE REFERENCE POINT: Burned Main Building 

USGS QUAD. M1\P NAME: Wilmington TOWNSHIP: _____ N/S . RANGE: _____ E/W 

SCALE: 1 24, oo·o MAP .DATE: . . 1979 ;~ ' . SECTION: 1/4 ..,. 1/4 ----- --'---- ----- 1/~ 

·MAP DATUM ·I 1927 I .. 19~~ (CIRCLE ONE) . .MERIDIAN: 

.COORDINATES ·FRCM LOWER RIGHT .(SOUT~!l CO~R OF 7 .5' MAP (at~ach photoc<?PY) 

.LONGITUDE: 77 0 52 30.00 ". LATITUDE: 34 0 7 30.00 " 

· COORDINATES 'FRCM. LOWER RIGHT ( SOUTHEAS!r CORNER OF 2·. 5' GRID CELL: 

· LONGJ;TUDE ~ 71. 0 55 0.00 " LATITUDE: 34 0 12' .• 30.00 !' 

CALCULATIONS: LATITUDE . · (7 • 5' QUADRANGLE MAP) 

A) NUMBE~ OF RULER GRADUATION.S FRCM LATITUDE GRID LINE TO SITE :REF PO~T: 155 

B) MULTIPLY (A) BY 0,3304 TO CONVERT TO sECONDS: 

A X 0.3304 51.21 .. 
C} EXPRESS IN MINUTES J\ND SECONDS (1' • 60") ·o 51.21 " 

D) ADD TO ST~TING LATITUDE: . 34 0 12 30.00 ... + 0 51.21 " 

SITE LATITUDE: 34 0 13 21.21 ... I .. 
.. 

. CALCUI.JI.TIONS: LONGITUDE (7 .5' QuADRANGLE MAP) 

. . . 
A) NUMBER OF' RULER GRADUATI~NS I'RCM RIGHT LONGITUDE LINE TO' SITE REF P'OINT: 350 

, 
\ B) MULTIPLY (A)· BY 0.3304 TO CONVERT TO SECONDS: 

A' X ·0.3304. . 115.64 " 

C)_ EXPRESS IN MINUTES J\ND SECONDS (1' - 60") 1 55.64 " 

D) ADD TO STARTING .LATITUDE:,· 77 0 55 o.oo " + 1 • 55.64 .. 
'~ . 

SITE LONGITUDE: 77 •0 56 55.64 " I 
INVESTIGATOR:· Stuart F. Parker DATE:·. 9/30/02 

- -·-·· ·• --~· · ·= ··a • ··--··= r · · E 

.. 
.:.·.:·:. 

. . ,· 
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SITE NAME: __ .....::;.;South=:.;.em=..:.M;.:.;etal=s;.:Rccycl;.:.;·~~~;;"g._· __ NUMBE~~----~T~.B~·=D~·~-------

.... --·-·-·..,. ·-··· ... ----.·--- ... 

I 
• 54521V SW . 

(CASTLE: HAYNE:! 
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I TOPOGRAPinC MAP QUADRANGLE NAME:. Wilmington 
----~---~~~~-----~---

SCALE: 1 : 24,000 

COORDINATES FROM LOWER RIGIIT (SOUIHEASl) CORNER OF 2.5' GRID CELL: 

I 
LATITIJDE: 12 '- 30.00 • LONGrrtiDE: . 770 55 I 0.00. 
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EXI!A.JfDED.SITE I;NSPECI'JON 

. Olct ATC Refinery 
NCD 986 iB6 518 

Wi11Jtington, New Qanover County, North Carolina 
· Reference. No •. 05591 

June2002 

. . . ·Superfund Section . . , 
. . Division of 'Waste Management . . 

N(Jrth Carolina Department of Environment 
'llnd Naturid ReSourc~ 

·. 

R~iewed by: . . 

.. -· . ·~. . . ··::::~~Jl 
Reference 3 · ;· ,:,~; 

. -~ . 

·' Stu'arl F. Parker 
.· ·J!ydrogeologi~t 

··a~~· 
. : · /ia~es ~at~on, He'at! . . .. 
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. Site Evtiluidion· & Removal Branch . . . . . . . . . 
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DEPARTMENT OF ENVIRONMENT AND N~TURAL RESOURCES 
DIVISION OF.W ASTE MANAGEMENT 

NUCHAELF.EASLEY,GoVERNOR 
WILLIAM G. ROSS, JR., SECRETARY 
DEXTER R. MATTHEWS, DIRECTOR 

Ms. Jennifer Wendel 
NC Site Ma.Q.agement Section. 
US EPA Region·IV Waste Division 
61 Forsythe 'Street, lith Floor 
Atlant_a, Georgia 30303 

June 27, 2002 

Subject: Supplemental Expanded Site Inspection 
Old ATC Refinery Site 
Wilmington, New Hanover County, NC 

. NCD 986.186 518 

Dear Ms. Wendel: 

The enclosed document summarizes the results of a Supplemental Expanded Site Inspection 
· (SESI) of the Old ATC Refinery site, completed by the NC Superfund Section. This SESI is based 
upon site-specific information obtained during a Time-Critical Removal Action completed in 1999, 
a Site Re-Assessment completed in June 2091, and SESI field 'observation and sampling conducted 
during December 2001 and January 2002 .. The purpose of the SESI was to characterize post-removal 
~ite conditions, contaminant migration pathways and p~tential threats to human health and the 
environment. 

SESI sampling was conducted on site during' January 28-30,2002. Approximately half of· 
the surface soil samples and two thirds of the subsurface. soil samples .. contained residual 
concentrations of semi-volatile organic compounds (SVOCs) exc~eding federal soil exposure 
benchmarks and NC Soil Remediation Goals. Lead concentrations were less than federal or state 
limit~ in all but one of the soil samples,. The exception was a subsurface soil sample beneath the 
up gradient prc;>perty line with Southern Metals Recycling Co. (S:MR): ·This sample contained elevated 
concentrations of arsenic, barium, cadmium, chromium, mercury, selenium, silver, vanadium, zinc, 
SVOCs and an extremely high lead level. · · 

Groundwater sampling in the site's surficial aquifer detected semi-volatile orgaruc compounds 
(SVOCs) beneath the southwest portion ofthe site. S.ome contaminant concentrations exceeded 
fedefal and State groundwater limits. Barium, chromi1:1m, lead, vanadium and zinc were detected in· 

. some groundwater samples, but. concentrations general_Iy were 'less than drinking water standards. 

Surficial and bedrock aquifers beneath the site are not locally used to supply drinking_ water. 
No municipal groundwater wells exist within the study area, and the nearest community and domestic 
drinking-water wells ar~ located at least.two miles from the site. The site's su~Cial aquifer discharges 
to the tidal Cape Fear River. · 

1646 MAIL SER\'ICE.CENTER, RALEIGH, NORTH CAROLINA 27699-1646 
401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605 

PHONE: 919-733-4996\ FAX: 919-715-3605 
AN EQu.u. OPJ'ORlUNnY/AmRMATTVE A en oN E.MPLO\'Dt- SO% R!:cvcu:o/1 0% PoST-CoNSUMER p JJ'ER 
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Ms. Wendel 
Jurie 2i, 2002 
Page~ .. · 

During the Removal Action> two suiface ·impoundments were created on site to control site ·. 
~noff. The ~outh impoundin-~nt's,overflo~ discharges to the Cape Fear Rivex: :via the site's liver 
inlet, .whic4 also ·cenfains a niu~.cipal. s~onnwater outfall. The north "impoundment has no· apparent 
overflow pomt. Suifac·e water ·in both ~poundments is anti'cipated to ·infiltrate to groundwater.=··. . . . . . . . . . 

· SESI. samP.ling. included surface water an.d sedimep.t_ from both hnp01~nchnents: S_outli 
-impo.uridnient .surface water co·ntained arsenic; bariuin, leaa and zinc.· South impoundment ·sediment 
contained .~levateq pyrerte,' arsenic, barium, lead, vanadium and zinc .. North mipoundment surface 
water eontained elevated barium and zinc. North inipaundmei:lt sedi~ent contained elevated SVOCs, 

·arsenic, l~ad, mercury and z.ific. Chromium levels in sediment. from both .impouncime'nts were 
·compar~ble to background soil. .· . 

Fluoranthene·and pyrerte were.detected in sediment along the site's Cape Fear Waterfront, 
however similar conee~trations were detected in one. background sample upriver from the site. No 

: o~her svoc~ ·were detected in the river samples. · Elevated lead concent~atio~~ were detected iii 
se~iment samples at the·river iitlet and adjacent to the site's fomierNPDES discharge. No other 
elevated contaminant concentrations were ·deteCted. at these locations. It is worth noting that 
historical Sal:llpling detected .a high lead concentration .in inlet sediment locat~d downgradient from 
the municipal stonnwater outfall. · · · 

. -Elevated arsenic and.zinc cOncentrations were detected it:t river sediment parallel to the site's 
. south impoundment. Arsenic was ~so detected in sediment ·further downriver, adjacent to the 
· nei_ghboring JLM petroleum t~nninal. Surface water parallel' to th~ sout~ impoundme.nt contained· . 
e~evated arsenic and vanadium. ~levated chromium. was aetected both parailel to th~ impoundment 
and do~ver. However, the river sample chromium concentrations were co~siderably higher than 
those·· detected in the impoundment. · · · 

. . The Cape Fear River estuary contains.no act~ve municipal or cOmmunity drinking water. 
intakes within 15 miles of the site. However, ~e e~l;lty is a commercial and recreational £sheiy and 
co~tains extensive. wetland frontage. The threatened species Alligator mississippiensis and the 
endapgere9 species Acipenser brevirostrum have been documented upriver from the site. The former 
ruso was repo~edly obserVed on si.te several years prior· to the Removal. · 

. The site is presently vacant and no full-time:workers are. pr.esent~ -No residents are reported 
within a 0.25 mile .rad~us, and no scJ.lools or day ~re facilities are evident in. proximity to the site. 
Air monitoring· conducted on ·site during the SESI detected no elevated organic vapor levels, and no 

. 'evi~ence of blowing dust or particulates was.observed. 
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Ms. Wendel. 
June-1.7, 2002 · 
·Page3 

. . 
During the. Time-Criti~ Removal, EPA Region IV personnel expressed concern about 

. potential on-site contaminant migration from the neighboring Southern Metals Recyclirig (SMR) 
facility. During $Oil bio-treatment; organic -soil contaminant concentrations fluctuated within the 
southern portion "of the ~ite, possibly due to its proximity to· SMR. SESI soil sample results from the 

. property line suggest" that a source of orgaiuc and inorg~c contaminants e~sts there. . 

·.In August 2001~ private-.consultants .completect -a site assessment report for iLM Industries 
:t:egard~g the SMR. property. The report c:Ontended "that surface runo:ftand groundwater flow from 
the SMR property had ~sed extensive migration of inorganic contaminants to soil and groundwater 
at the JLM tenninal. The report indicated that contaminants had·also migrated to the Old ATC 
prop~rty, .. and that·soil contamination at JLM had reache.d the Cape Fear J:tiver. 

In summary, SESI sampling detected inorganic contamination in surface water and sediment 
along the site's Cape Fear -riverfront.· However, attribution is complica~ed by-t~e presence of 
alternative up gradient cont~nant sources.· B.ased on the above findi~gs; the .site is recommended 
for no further action under CERCLA. Ifyou have any questions, please contact ine at ·(919) 733-
2801. . . . 

Attachments 
cc: File 

.· 

. . 

s~. 
Stuart F. Parker, 
Hydrogeol~gist, 
NC Superfund Section 
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EXECU'l1VE ·SUMMARY 

The Old.A:TC ~efin,ery pperated c;m site d~g the 1970s and ~iy·_ i9~0s, pr~ducing naphtha 
and· leaded arid non-leaded fuels· storea in abovegr:ound. "storage tanks (ASTs). :gnvironnienuil · 
·viohitions reported on -~iie duririg and after refinery operation ;ltctucied spills of.f,Uel.and tetrae~hyllead 
and disposal of tank bottom sludges. ContaiPinated groundwater and surface runoff discharged to 
the site's C~pe Fear River. inlet:. Oil-waier separators spj.lled oil and sludge on site. QU was· also 
discharged ~o t~e·' site's fo~er NPDES river outfall. Chemi~ dnims ~d .furnace refractory 
cont~g heavy metals were disposed ·on sit~. . , . . · ·· · · · . . · 

From 1996 to 1999, the EPA ~d Coast Guard over~w ·a· Time-critical Reinovat Action at 
the site. Oil-water separators,. ASTs and transfer lines containing product~ tetraethyllead· and tank 
bottom sludge wer:e ~em<;>y~ as wer~ smaller hazardous ·ch~cal containers. Floa~ing.product sheen 
was skimmed from the water table at two f'or¢er AST locations .. NPDES and subsurface· discharge 
poi.nts. to -~h~ Cap~ .Fear River were e~ted. Soils heavily ~ntanunated with lead· and/or 
petroleum were removed and dispesed at"RC~ facilities. Mo~erately petroleum~contaminated soils 
were bio- and oxidation treated on site. Treated soil~-were.sub"sequently regraded: ~d the site's 
surfac~ drainage ~as redirected to two retention ponds. north and. south of the -site•s river inlet. 
Riyeffrmit benns were e~ended t? rectu~ the ~pact. of river flooqs on tiie. si.!,e. · . .· . · · 

During 2001 the NC Superfund Section conducted· a site re-assess.ment. fu order to address 
data gaps remaining after the Removal ;Acti~it, the NC Sup~rfund _SeCtion recoinm.en~ed that a 
S~pplein~ntal Expanded Site ~pe~ion (SESI) ·be ·condu~ed -on site. · 

SESI sampling was conducted dunng ~an)Jary 28~30,.2002. The EPA and ·Nc ·Superfund 
Section inStalled and sampled eight shallow well points on site and f~ilr groundwater sampling probes 
in the b~ of the adjacent Cape Fear River. Surface and subsurface soil samples were collected at on-

. site and background lo~ations. Soi~ samples were eollected -from pn-site drainage ditches, and 
surface water ai_ld ~iment samples were collected from two surfa~ impoundments created on site 
during the Removal Action. Suiface water and ~ent samples were collected along the site's Cape 
F.eru: River wattrlront and upriver and downriver from the site. · SESI samples wer~ tested for Target 
Compound List (TCL) ·semi-volatile orgariic ~nipcitinds (SVP9s) and for· Target An_alyte List (TAL) 
~organics. ·Selected sampled were tested for leaclt~b~ty and for dioxins/furans. 

• • • • 0 

Groiindwat~r beneath the southwestern portion .of the site contained SVOC concentrations 
_excee~ing ~C ~oundwater _reril~diati<;>n go~s. i!Qd feder:al health~based groundwater benchmarks. 
Metals, includ~g barium, chromium; lead and. zinc, were detected in groundwater ·samples at 
concentrations less"tlian federal or state limits.· . . . ·. . . . : ..... 

. Th~ sit~' s unconfined surficial.aq~ifer· ove~lles the Cr~ta~ous Pee Dee F o~ation .. Shallow· 
groundwater at the. site flows towiu-d the -river inlet and ·the Cape Fear River, -which·is a grou~dwater 
discharge boundary. The site's surficiat aquifer and upper Pee Dee fonnation are not used locally 
to supply drinking water: No municipal groundwater wells exis.t wit~ the ·study -area; and the 

. near~st ci>mm~ty and domestic drinking-water wells:are l~cated more than o~e mile from_the site. 



_..»...rr·· 

. . . . 
·Surface Wclter runoff in "the sit~· s ·south~ impoundment (:CO tarried elevated arsenic, ·barium, 

. Iea:d and 2inc .. ·s~inient in the southern iinpoundm~nt contained pyrene;· arsenic, barium, lead, 
merC1.li)', :Vanadium and zinc. Surface water .in the northern impoundment contamed elevated barium 
and zinc. Northern.impcnindment sedinient contained several svocs plus arsenic, lead, mercwy and 

• : • 0 • 

zinc. . .. 
. . 

... 
.Overflo'o/ from the southern imp.ou~dment discharges to the m·outh of the site's river inlet, 

-which is the prob~ble point of entry (PPE) for overlan~ runoff .to surfa~ water .. The inlet also 
contains .a. municipal· stonnwater outfall .. the :site's suiface impo.undments f:ll"e 'both ·.uiilihed. 
Therefore, impoundment contaminants are expected to infiltrate .to groundwater.· ·The Cape· Fear 
waterfront is the PPE for groundwater discharge· to the surface water pathw~y. . . . . . 

·. . Several SESI sedime~t'samp~es al9ng the Cape Fear waterfro~t' contained fluoranthe~e and 
pyrene. However -similar concerttrations :were reported in background sedime~t upriver 'from the 
site. No' other SVOCs were detected·in the.~ver samples.. · 

SESI ~ent sampleS at the inlet PPE ~~'the fonner NPDES .disc~f:ll"ge· ~ntained elevaied 
lead .concentrations. Howeve~, .·hi~torical sampling. of inlet sediment detected a higher lead 
concentration just be1ow the .tnuhicipat stoimwater outfall atthe·head.ofthe inlet. No ~ther elevated 
cbntaminimts were qetected in the ·two SESI samples. 

.. 
· . · S~ent located 0. 04 mile downriver from the inlet arid parallel to the southern impoundment. 

conta.iJ1ed elevated concentrations of arsenic and ziitc. Arsenic was also detected in sediment.0.07 
inile downriver, adjacent-to the JLM tern:llnal. Su.rface water par~el·to the squthern impoundment 
.con.tained elevated a.rseilic,. chi-o~um.and vanadium. Surface water 0.07 mile do~ver from the 

· site also contained elevat~d chromium. · 

. No elevated contarriinant concentrations were .present in ·riverbed groundwater along the 
northern wateffront. Sampling of. riverbed groundwater b~neath the· southern waterfront. was 
unsuccessful due to high turbidity. Riverbed groundwater· downriver froni the. site c~ntained 
a~enaphthene ~nd lead, the latter· exceeding·its .federal 'bencQrilark and state groundwater limit. 

· However, neither contaminant exceeded background levels ·in corresponding surface water or 
·sediment.· · · ·. 

·The Cape Fear River is a brackish ti~ estuary, c~ntaining no active municipal or com~m,Inity 
·.drinking water intakes .within 15 miles of the site. ·However; the estuary is ·a commercial and 
.recreational fishery and contains .extensive wetland frontage. 'Fishing has not ·been· observed in 

· proximity to .the site: The threaten¢ American Alligator was, obseryed o~ ~ite during the early ~990s, 
· . prior to. the r~finery removal, bu~ has ~ot been observed more recen~Jy ~ The· endangered .Shoqnose 

Sh:tfgeon was reported'just·upriver from the site, in the ~entral Cape Fear River channel.· . . . . 
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. . . 
· SESI soil samples from the .site contained residual SVOC. concentrations which exceeded 

federill ben~hniarks and state remediation ~oats for soil. However, lead concentrations in on-site soils 
did J).Ot e?Ccee9 the federal bencluriark or the. state re~ed!ation goal, except beneath -tbe property ll_ne 
with the n~ighbonng·Southem Metals Recycling (SMR) facility .. Suif?ce soil at this location, and 
doWngradient in the site's sautheril ~e ditch; contained ·elevated vanadium-concentrations ·which 
did not exceed the: federal benchriiark or the NC soil remediatiori goal.. . . . . . . . : 

· · ·· . The site is presently vacant and ·n.o full-time workers are ·preSent. N~ residents ~ r_eported 
.. within a 0.25'mile rad.ius, and no sChools' or day care facilities are evid'ent in proximfty to the. site. 
:·Soils heavily ·contaminated with lead· and SVOCs were removed from the site~ ahd moder~tely 
pe~roleum-contariunated soils -were treat~d on site. Ai: the .concl~sion of the ltemoy~ the' ground 
s_urface was re-graded and-planted with·grass. ~o.fiU cap w~ cons~cted ·on site. · 

· . Du:ring the SESI," photdioclzation m~ters were used on site to 'moiutor air quality d~ring . 
sub~rface exj>lorations. Although faih~ Petroleum odors were reported, no elev?ted photoionizatiori · 
readings were obtajned on site during the SESI. No blowing duSt ~r particulates were observed. 
·These ·conditions indicat.e no hazard of eXposure ~o si~e contaminants via air. · 

• • 0 -

· · Durlng the Re_rnov~· Acti'on, ·EPA personnel expressed suspici_on tha:t ~o~l c~ntamfuapts were 
.. migrating onto the site fro~. the upgradient SMR.property. An unexpecte~ partial. rebound of soil 

contaminant levels occurred 4uring'·bi()-treatme~t of oil~site soils, suggesting that additional material 
was migrating onto.the site (Ref. 42, Appx A). Subseqilent SESI soil sampling beneath the SMR. 

. property ~e .det~~ SVOC ·and metals containmatic~m. A site assessment report~ completed in 2001 
for owners··olt~e·neigpboring JLM petrole~in te~n~, ·also contended that·cont~m!nated.surface 

· runoff and groundwater had migrated from the SMR p~operty to the ATC property arid to the JLM 
terminal. · · · '. : · · . .. . 

Based on the· ~bove j~ormation arid fin4ings, a~ribution of surface water pathway 
. contaminant~ to the Old. A.TC R~finery ~ite is complicated by the .pre~enc~-of alternative sources 

located up gradient from the sjte. In view of this circumstance and the fact tnat an EPA Removal 
Action w~s COII)pleted~ the si_te is reco~ended for n'o furt1:l~r remedial actiori ~de~ C~CI,.A. . 

. · 

.· 
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l.Q . INTRODUCTIO?'{ 
. . .. I . . . . . . . . . .. 

. . . · Under·authority of the Co~prehensive E~o~ental Response, Co~pensatio~ and Liability 
Act of 1980 (CERCLA), and the Superfund ~endments ari.d R.e:autho~on Act of 1986 ·(SAR!\) • 
. the North C~oliila Sup.erfund Section conducte<i"a.Supplemental EXj,ancle4· S~te Inspection (SESI) · 

· .. at the Old ATC Refinety site (ATC site) in"Wllmington, New ;Hanover County, No.rth Carollrul. .. The 
purpos~ of this ~E~I ·~~ to evaluate w~ether ATC site conditio~ subsequ~~t ~o .. an EPA Tiine . 
Critical Remoyal eo~tinue to pose ~~eat to humaii ~ealth andlor·the environment, and to detelliline 

.. · th_e.need·fun ad.~itional CERCLAI~ARA or other approprhite action. The SESI·scope included a, 
review of existing .site· assessment· and Remo:val ACtion do~mentation, and ~ update· of sele~ed 
human and environmental iarget data .. Iri addition, the NC Superfund Section conducted ~ on~site 
reconnaissance on December-18, 2001", and conducted SESI sampling during ianuaiy 29~31, 2002. 
. . . . . . . . . . . . . . . . 

2~0 . . S:fr,¢ LOCATION AND j:>JtSQUPTION 

2.1 Site Loca~ion 

. The approximately 13~acre ATC sit~·is located ·~m· Suriy Stre~t;. south of downtown 
WJlmingtori on the east bank 9fth·e Cape FC?I" Ri~er (Fig. ·1). Site Geograpbic· Coord~ates ~ 34° 
"13' 27".North""i..atitude.and 77° $6' .59". West lo11gitude (Ref. ·2). To· reach the ATC:site ~om 
downtown Wllmington, take Carolina Beach Road .(Highway 421) ·sputh.and tum ~ght orifo ·church. 

·Street:· Tum left onto Suny Street. ·Tl.te ATC site:is _atthe far. (sou~h) end of Surry" Street (Figs 2-3). . . . . . . . 
. . 

2.2 . . ~ite Des~ription ·. 
0 ' • • 

. · The ATG site's Inain p~cel slopes west from Suny_ Streerto the Cape Fear River .. Maximum 
site .elevation is approxii?:tately -25· foot MSL at Surry. Street· (Ref. i; Fig. 1 ). Between Surry ·Street 
and the river, the re~nery property has .imdergone" eXten~ive .d~molition and regrading and ·is .. 
overgrqwn with vegetation. T~ and other·petr;oleum _storage and refining equip~erit have been . 

. . remc:>ved from the ATC site (Photo 1). St~ctores·remaining·in~lude .an empi}7 one-stocy·strucfure .. 
at the maiit ·entrance gate and a former boiler shack at the pr9perty's S9Ut4e~t COm~~ (Photos 1-2)." 
The site's ea~tern perimeter fen~e- stands ~top a ·r~taining .wall whlch e~ends north :from the ·site 
:entr~ce gate .. On the upland (east) side o~thi~ wall," out.~ide the entrance gate, are t~e remn~ts ·of 
.a deconlmissioned tariker filling station: A sinaller, fen~ "Ia!!~ parcel on th:e east sid~ ·or Sufry Street 
·contains an abandoned office building and paved parking lot. A. smaller p~cel ~o the. southeast ori . 

.. Front .Street i~ a former parking lot {Fig~ 3; Appx. B): · ·. . . .. · _. · ·· · · · 

· Topographic fea~res at t.he ATC site in~l~de ~~ draiiiage·dltches Ieading:.tQ ~o· on-site 
. surface impoundments. The so~th di-ainag~ :ditch"tt}ns ·par~lel to .the··southeast:ap.d south propertY· 
_.line$ to the southem·impo~ndment.· The north drainag~ c;lit<?h ci:osses the central.portiqh ofthe 
property westward to the.northem impmmdment ... The north and south iirtpoundmeilts lie ·parallel to 
~he Cape Fear waterfront, and.: are sep~ted from pne_another by ·an ~el.~om t4e Cape;.Fear River 
(Photos 3-8): A rock/earthen flo·od .. control berm ·extends "the length of the waterfront (Photo 9), 

·looping eas~ard arQund the inlet ~d damming the impoundments (Photos.7~8;·Fig .. ~). · 
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· · · 'The upper (east) ends of the river inlet·and the north drainage ditch both eontain outfruls for· 
municipal ~torm~water runoff. Overflow from the ~outhe~ impoundment di~charges to ~~e nio~t4 
of the inlet; no overflow point.is yisible af the north impoundment (Fig. 3 ;· Appx. B): The ~et and 
berms are covered with geo-teXtile.to prevent soil erosion (Photos 7..:8). ··Older sections of the berms· 
. are heavily .vegetated. The remainder of the ATC site is moderately ~o heavily· vegetated by brush: and · 
sedge (Photo 1). Surfa~ soil is inixed·with wood cblps· across m~ch of the Arc.site (Appx. B). ·. 

' . . 

The area'surro~ndmg the ATC site is. predominantly industrial, including a petroleum buik 
storage terminal to the· south .and th:e Southern Metals Recycling co·mpany to the southeast (Photo 
2; Photos 6-7). Land to the north formerly contained a molasses plant and ·a former ·petroleum· 

. storage facility. A glass, ·metal ·and plastic recycling facility operates to the northeast (Figs 2-3). A 
battery recycling company· (rep~rtedly 9wned by· one Mr. W. Seal) .formerly _operated in 'the vicinity 
(Refs. 2.:.3). 

· 3.0 SITE IDSTORY 

3.1 Site Operational History· 
. . 

. The refinery reportedly was oonstiucted'by Titan P~troleum during the 1960s (Ref. 5; Ref. 
12): In 1971, Pace Oil leased the facilitY-to ·A Johnson & Company (a.k.a., ATC) ofNew York City. 
Titan op=erated the ATC site from 1974 to 1977~· ATC resumed operatiqns there from 1977 to. 1986, 
when the dosed facilitY wa5 sold to City Gas and Transmission (CG&T)(Ref. 3). Wyandotte Tribal 
Petroleum Company (VirPI) ~nsidered pur~hasing the facility, but. declined in 199i (Ref. 4); The 

· property w~.s purchas~~ by Ms. Linda Carroll during the 1990s (Re~ 5). · . · : · 
. . . 

During its 15 years of operation, the facility refined crude petroleum into fuel oils, naphtha, · 
gasoline and kerosene. Gasoline manufacture included on site use or'tetraethyllead (TEL) additive 
(Ref. 5). These products were stored in abo~eground storage tanks (Ref. 6). · 

~.2 . Site Regulatory History 

In 1990, a former refinery e~ployee reported that several pollution incidents had ~ccurred 
.on site during the 1970s and 1980s. Incipents included o~_.site disposal of leaded petroleum sludges 
·and vanadium and sulfur·contaminated refractory waste, multiple ~m-site gasoline and oil spills, and 
l~age. of tetraethyl lead (Ref. 6). In I987.the State ofNC cited CG&7' for fuel o'il ~eakage. at the 

· idle fa9ility (Ref. 7). CG&T exc·avated the affected soils p~or to J~te 1988 (Ref. 8). 

. . : · In early 1991, CG&T and WfPI at:t~mpte~l to reactivate the ATC refinery .. Coneurrently, l.JS 
. Coast Gu~d (USCG) personnel o:hserved· ~hat petroleum .sludge .~ad been disposed ·~n site and w~ 
geli~rating oily runoff to the river: irtlef. Oily discharge was also obser\red at the banks of.the tiv~r 
inlet, and at the former NPDE~ outfall 01i the Cape Fear River (Ref. 9; Fig. '2). In March 1991, the 
VSCG ·and NC Division· ofEnvironmen~al ·Manag~ment (OEM) cited CG&T and ~I for the 
violations (Refs. 10-H). · 
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WTPI .hired .Specialized Marine, Inc. (SMI}to attempt an on-~ite cleanup. S~ installed a 
floating oil containment boom in the river inlet and installed 23 m_onitoring wells and a recoyery well 
north oftheriverinlet, removing approximately 2509 gallons of product (Refr 12). ·JP June 1991, tlie 
cleanup-was dis·continued, until the USCG hired SMI to continue the work in· July 1991 (Refs. 13-
16). The USCG also cl~ed up 18,000· gallons of.spilled oil 'Yithin the so~hem'porlion of the 
property (Ref 17). The USCG subsequently excavated an interceptor trench b~tween the river iillet 
and a Ieakirtg piJ?eline valve tothenoit~ (Ref..21; Fig. 3). · . . . . 

During 1991 the.NC Superfund SeCtion.-comp~eted·aPreiirninary Ass~ssment and a $~reeriing 
·site Investigation (SSI) at the ATC site (Refs 18-19). Black & Veatch Waste Science, Inc;.~ {BVWS) 
compl_et~<l'an Expanded Site Inspection in 1993. The ESI recOmmending the ATC site for further 
federal investigation. (Ref. ~0). BVWS .collected apprqxjmately 270 additional surface· and 
subsurface soil samples -in 1994,. Sampling results were summarized in' 1995 Engineering 
Evaluation/Cost Analysis (EEI~A) (Ref. 2). · 

Site· assessment sampling ·results identified eleven areas- of contamination on site. 
Contaminants d~tected included se~-volatile ·organic compounds, vanadium, arsenic and .lead. 
Chemical containers discovered on sit~ included fifteen 55-gallon drums ·containing caustic chemicals 
and mierobicides~ 3()9'5-gallon cont~ers ofpiuntthinner, and 430 drums ~ntaining waste sorbent 
materials ai1d oil recovered from on-site spills (R~f. 2). . 

Both crude oil and tetraethyl lead additive ~e subject to the CERCLA Petroleum Exclusion 
(Ref 35). However, API separator sludges and leaded taclc bottom sludges from· petroleum refining 
are .listed as K-051 and K~052 Harudous Substances, r~spectively, and Bie not subj~ct to the 
exclusion (Rers·. 35'736). · 

3.3 Removal Action . 

3.3.1 Removal Pro.cess 

. . 
. ·On August 2, 1996, -the EPA signed ·an Administrative Order on Consent (AOC) With Axel 

Johnson & CC?., .which had -been identified as the A:TC site• s potentially responsible party (PRP). PRP 
. contractors 1?0mmenced a· Time-Critical Removal at the ATC site, overseen by-the USCG and EPA 
Regiori IV Removal Branch (R~f. 5) .. However, work'was halted in March 1997 following non-· 
·compliance by PRP contractors with the AOC (Ref. 5).. · The EPA ~d Coast GOard· oontinued the 
~emoval as a Fund-Lead Time-Critical Removal, ~si.Qg Emerg~ncy-Respoh5e and Removal Services 
(ERR~) contractors.. Removal field work was completed in October 1999 (R.e~ 42). 

· Pre~Removal soutoe -characterization and -the physical decont~ation ~d removal of 
· refinery struqures are de~cribed .iti detail in the.NC Superfund ·section's June'2001 Site Re

ASsessment report (Ref. 42). 
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. . 
. 3,3.~ · Soil.ReinovaJ!Biopile TreatiD:ent 

· Soils exceeding 1100 mglkg total petroleum. hydro.carbon. (TPH) ~ere excavated and 
transported to ;RCRA dispo~ facilities. ·Moderately petrole~~ctintaminated soils were excavated 
and biologically tr~ted on site. Bicr!featment consisted of blending th~ soils with mulched hurricane. 
debris an~ depositing the m.ixt"Ure mto. engineer¢ •'Biopiles" ... ;F: ertilizer 'and active. internal aeration 
were used to accelerate I?i6degradation. A tyPical biopUe·measureci i 70 feet by 40 ·feet by 7 feet 
high. A total of 42 biop.iles w.er~ ctmstru.cted on site (R~f. 42). · : 

. .. . 
· Biopile 9peration began in March 1999 .. Composite .soil·samplirig mqnitored.progress of the 

system.· Samples were·te~¢ ~or to!al petroleum hydrocarboD:~ .and for leachable SVO'Cs and nitrates 
(Ref. 31 ). Th~ majority .of·these data were unayail;:tl?le to the NC Superfund Section at the time of 
t~s r.eport. ~. · · · · · · 

'Biopile tn;at111ent. was hiterrupted by ATC ·~site _'flooding in May .1999. In the southern 
. biopiles, runoff .from adjacent properties was blamed for a teinporiuy rebound in contalninant 
conc~ntratil;ms. The ·ATC s.iteys south drainage ditch ·was excavated to intercept this cross• 
contammati~n. Biod~ation resumed,. augmented by chemical ~xidatio~ using hydrogen peroxide. 
EPA Remqval personriet concluded'that the biopile treatment reduced TPH levels in the soils t~ less 
than their 200 rnglkg target ¢1eanup goal (Ref. 31; Ref.·4~). 

. ·. Soils exceeding 800 :mg/kg ~otallead were ~emoved ~y EP I). for otr-site· disposal at RCRA 
facilities. This final Cleanup goal waslesithan the initiall300 rnglkg sit~ deanup goal (ltef. 42, 
Appendi~s A-B), ·but e?cceeded the NC Soil R,e,mediation Goal of 400 mgikg (Ref. 30). . . . . 

4.0 . SUPPLEMENTAL EXPANDED SITE m-sPECTION . : 

. . SESI .sampling was c:onducted ori site 9uring ianuary 29-~1; 2Q02. ATC site owner Linda 
Carroll provided access·to the ATC site for NC Superfund Section personnel: The USEPARegion 
IV .science·and Eco~y~tem Support Division (SESD} furnished·a Geoprobe 0 push.:coring rig and 
sampling team ~9 eomp~ete soil·borlngs andiristall temporaiym~nitoring wells. 'A second EPA team 
conducte.d X-Ray Fluorescence (XRF) field screening .of on-site· suiface soils· for total lead, 
supple~e~ting SESI analytiCal soil sariipJ,ing (Appx. A). · · · · 

• • • 0 

·Sample locati~ns are~ in Table l.and jpustrated in Figure~· Groundwater samples 
were collecte~':from temporary monitof4lg :wellpomts'installed·at six.oil~site and two background 
locations· (Photo 9). Beneath the bed of the adjacent Cape F:ear J;tiver~ .. su~surface probes were used 
to cOllect i9ditional groundwater samples from four·intend.ed location~ (Photo .12). Fourteen surface 

.· and eleven'subsurface. soil samples were collected on, and up gradient froin, the refinery .portion of 
.. ihe AT~ site: Smface wat~r and sediment samples were 'eollectoo at both suiface .impoundments, and 

at eight }~cations 'along ~he Cape F~ River (Ref. 11). ;All samples·.wer;e an?}yz~ 'for EPA Target 
Compol,md List {TCL) SVOCs and for EP A.Targ~ Analyte List (TAL) h1organics. Selected samples 

·were additionally tested .for dio~· arid furan species.(Ap.peridices B-C): 
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Sample~ 

AE-001-MW 
AE-101~MW 
AE-001-:-SS 
AE-101-SS · 
AE-001-SB 
AE-101-SB 
AE-002:-MW 
AE-002~SS 
AE:-0027SB 
AE-003-MW 
AE-po3-ss 
AE-003-SB 
AE-004-MW 
AE-004-SS 
AE-004-SB . 
AE-005-MW 

AE-006-MW 

Table 1 
Old ATC Refinery 
NCO 986186 518· . 

Supplementai.Expanded Site Inspection 
Sample Locations . 

. . . 
Location· .. Analysis Comment' 
Surry ·Street,· upgradient of . SVOC; Background groundw~ter 
former tetraethyl lead ·area .. · Metals· and soils. 

Duplicate water and soils. 

.. 
'" 

. Surry Street, near former SVOC; Background {lroundwater. 
parking lot. .Metals Background soils. Background 

Dioxin dioxin ·{surface so·il only). . 
Ori site~ dOW.f1gradient of ·. svoc: Source/Release. 
former.tetraethyllead are!='• Metal~·. 

.. 

On site, downgradient of · svoq; Release/on-site background .. . . . . . 
Southern Metals Recycling. M Cracki.ng to.wer~re~ractory 

Oioxiri dioxin/furan ·(surface soil).· 
Southwest po~ion of site, SVOC; GW/SW source. 

. upgradient of waterfront M .• 

Southwest portion of sjte, · SVOC; GW/SW ·source. 
upgradient. of Cape Fear lnfet ' 

.. M .. .. 
AE-007-MW. · Northwest portion ·o( site, ·svoc:. G.W/SW source ... 

upg~dient of Cape Fear Inlet M. ·. . . 
AE-008-MW. Northw~st portion of site, svpc; GW/SW source. 

lipgradient of waterfront . M. 

· AE-009-SS Site· property line with svoc; on·-site soil background. 
AE-009-SB Southern Metals Recycling. M 

Dioxin Dloxlnlfuran {surface soil only) 
AE-010-SS Southern portion o~ site. SVOC; Soil Exposure/Risk. · 
AE-010-SB ·M TCLP ·(1 soil). . . 
AE-011-SS Southern· portion of site. ' SVOC; Soil: Exposure/Risk. 
AE~o11-sB .. M TCLP .(1 soil).· . 

· AE-012-SS Sou.theril portion of site. svoc;· Soil Exposure/Risk. 
AE-012-SB M TCLP (1 soil). 
AE-013.:ss ~orthern portion of site. ·svoc; Soii.Exposi.Jre/Risk. 
AE-013-SB ·M. TCLP (1 soil). 
AE-014-SS Northern portion of site.· SVCC; . Soil Exposure/Risk. 
AE-014-SB M TCLP d soil). . I 

A.E-015-SS Northern pOrtion of site. SVOC; Soil Exposure/Risk. 
AE-015-SB .M TCLP (1 soil). 
AE-016-8S Head of southern svoc; Oh-site overfal"!d background. 

post-Removal ~ralnage ditch. .M . .. 

AE-017~SS Middle of south em svoc; overland transport. 
. post-Removal drainage ditch. M 

: 
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' . 
Table 1 (cont.) 

AE.;.018-SW. Sou~hem runoff Impoundment. 
AE-118-SW 
AE-0.18-SD 

. A.E-019-SS Head of northern 
·I post-Removal 'drainage ditch. · 

. AE.:Q20-SW Northern runoff hnpound~ent. 
AE-020-SD 
AE-021-SW Cape Fear River, upriver from 
AE-021-SP site . 
AE-021-GW .. 

. AE-022-SW .. Cape Fear River, upriv~r frqm 
· AE-022-SD site .. 
AE-023-5W Cape Fe~r River, off· northern 
AE-023-SD site waterfront.. 
AE-023-GW 
AE-024-SW Cape Fear River, ·betwe.en 
AE-024-SD · . former NPDES ·discharge · 

and ca·pe Fear Inlet. · 
AE-025-SW Cape Fear River, downriver 
AE-025-SD t:om Ca~e FeS;r lnlet. 

AE-D26;..SW Cape Fear River, off soyrthem 
AE-026-,SD site waterfront: ' . 
AE-02l-SW cape '~e.ar, River, downriv~r 
AE-027-:SD from site. 
AE-02'7-GW 
Pres Blk Field prep. 
MW =Temporary mon1tonng well. 
SS = Surface soil. 
SB = Subsurface soli .. 
SW = Surface water. · 
SD = Sediment.· 

. GW ~ ~ub-sedi.ment groundwater.. . 

'.• 

. svoc; overland transport. 

.. 

M . Duplicate wat~r. 
Dioxin. 
_syoc; · On-site overland background. 0. • • M . ·. 
svoc· .. Overland· transport. 

M 
svoc; Surface.~ater background. 
·M 

Dioxin· Dioxin/furan (sediment only) 
svoc; Surf~ce Water b~ckg!.ound. 

··.M· 
. svoc; Surface water Re!ease/Fishery . 

M 

svoc; Surface water Release/Fishery. 
M -

SVO.C; Surface water Release/Fishery •. 
M 

' Dioxln/furan (sediment only) 
SVbC; Surface·water·Release/Fishery. 

M (~nable to collect sampt"e · 
. AE-0.26-GW) 

·SVOC; Surface water Release/Fishery. 
M ·. 

M QNQC 
svoc = Target Compound L1st 

Semi-volatile Organic Compounds 
M = Target Analyte List lnorgantcs. 

.Dioxin = DioxjnstF.urans. 



. .. .. .. . ...... . 

5.0 GROUNDWATERPATHWAY 

· 5.1 . Hydrogeologie Setting 

·The ATC site is iocated in ~he Coastal Plain Physiographic ~rovince. The pro~ce. is 
characterized by low t.opographic relief, with maximum elevations of approximately 500 feet MSL 
along the western margins. Coas~aLplrun g«?ology consists of a southeastward-thickening wedge of 

. Cretaceous and Tertiary sed~ents, which ovedays .more ancient crystalline _bedrock (Ref. 22), 
. ; 

· . S~ace soils in and around the ATC site ~e mapped as Urban Land ~ontplex: These are soils 
where the original soil profile has been extensive1y?}tered by excavation and/or filling-associated with 
urban development .. Local natil~ soils are characterized as Baymeade soil, consist~ng oflayered fine 
.anci loamy :fine sai?-d (Ref. 23). Periodic und~rfilling appar~ntly was performed beneath t~e former 
facility,s large ASTs·. · Qn:.site excavations and test borings· encountered discarded lumber, brick RQd 
other construction/demolition refuse beneath the ATC site (Ref: 12; Appendices A and "B). 

· . J'he ATC site,s surficial aquifer is a non~fossiliferol.is sand, estimated to be locally 20 feet 
thick (R~fs. 24-25). Local Pliocene-Pleistocene-age sand and Cai-bona:tes·and thel-egion,s Tertiary 
Castle Hayne li~eston,e aquifer ~e reportedly absent ·beneath the ATC .. site (Refs. 24-:-25). The 
undeflying Cre~aceous Pee Dee Forma~ion consists of.thi~k.silty clay with cor$ned water-bearing 
sands at ·various "depths. · The uppermost confining clay is 20 feet t~ck. However, ~his clay t~ns 
north, ~uth and west ofthe.ATC site, and is abSent beneath northern Wilmington, Greenfi:eld Creek; 
and ·part of the Cape Fea:r·ruver (Refs. 25-26). 

. The confined sand.benea1h ·the ATC .site is the Scotts Hill member· of the Pee Dee Formation 
(Ref. "26). This freshwater ~uif~r ranges up to 35 feet "thick, and is app"arently recharged to the north 

· ofWdrriington: Due to the t:egion's proximity to the coast, deeper Pee Dee sands contain brackish 
to·saline groundwater (Ref. 25). · 

. . 

.. ""At SESI well points installed in western ~d central portions oft~e AJ:c; si.te, measured d~pths 
to groundwater ranged from 1.8~ to 7.6· feet beneath the. groun4 surface .. Groundwater .depths 
exceeded I I feet in backgro~nd wellpoint locations east and upgra~ient from the· fo~er refinery 
(Appx. B). Hi,storical water-ievel measurements indica~e"thai groundwater beneath the ATC si~e 
flows gen~rally.westward toward the· inlet arid Cape Fear River. Seini-daily tides in the estuary 
-induce.-continuous·fluctuation in groui].dW&ter elevations ben~th the ATC site (Ref.· 12): E~A 
personnel·reporte.d that several intermittent surface ~prings existed on site (Appx .. A.). · 

5.2 . Groundwater Targets 

The ATC site"s urban locatio~ and the presence of s~ine groundwat~r at depth, limits· 
. groundwater u~ within a 4-:mile ·radius. of the site. Municipal· :water is obtained .from the Cape F ~ar 
Riv~r at a location 23 miles.upstream from the ATC site. The river is a hydrogeologic dis~harge 
bol1n~ary, and wells located acr<?ss ¢e river in Brunswick County are not considered to be potentially 
irlfe~ted by the ATC site. (Ref. 20). · · · .~ 
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.. . 
Acc·ording to preyious site investigations, one community :w.ell located approximately 3 .. 5 

miles e~st of the -~TC site ·serv.es 300 peopl.~. in N~w Hanov~i. <:;ounty, n~ d~g water.wells 
reportedly operate within .a 2_.mile radiu~ of the A~C site. The remaining ground.wat~r population 
within the study area.was.eStimated at 49 people.betw~n 2 and·3 miles .from th~ ATC.site, arid ·835· 
pebple ·between 3 and ·4 miles .from ~he ·&.ite; ~espect~vely · Q:tef. 2~). · · · 

. . . 
5.~. Groundwater Sam piing · _,. . . . . 

5;3.1 . Historic~ Groundwater .Sampling ·and Results . . . . : . . 
. . . . . . 

. During the 1991·SSI, the NC. Superfund Section eollected groundwater. samples from the on
site pr~uct recovery well (GW-l}and from a shallowwellpoint (GW-2) located near the ATC she's 
tetraethyllead tank. Bpth samples were anatyzed for inorganic contaminants. The recovery well· 
sample· contain¢d 0.03 ing/1 arsenic and 1.87. mglllead. The.wellpoint ·sample cont~ned 0.06 mg/1 . 
irsenic and 2~90 niglllead (Ref. 19). These results all exceed present day federal health-based 
b~ncluilarks and· state grO).J.D~water standards (Refs. ~9-30). However, no off-site background 
sainpling\vas Conducted to support attributio·n of the contaminants tQ the ATC site (Ref. 19). No 
groundwater sampling was conducted on site during the 19~3 ESI or the 1995 EEtCA (Ref2; Ref. 
20). . . 

·5.3.2 Supplemental ESI Samplin~ 

5.3.2.1 · · Te~porary ~onitoririg Wei~ Installation 

. ~gt~~ SESt EPA SESD personnel uSed a Geoprobec· truck-motinte·d ·push-coring device 
to install temporary morutoring wellpoints at the ATC site .. The eight·w~llpoint locations ~ncluded 

. two backgrotind locations and six locations in areas of suspected contamination (Appendices B-C). . . . . . 

Background· location AE-001-MW wa5 originally loc~ted betwe·en Surry Street and the 
northeastern portion of the fomier refinery. However, repeated emplacements to wellpoint refusal 
(20 feet depth) yielded insufficient groundwater for samPle collection. As a result, AE~OOl-Mw was . 
relocated ~side the former refinery's northeast comer fenceline .. This location served ~ an on-site 
background sample for t_he northern portion pf the ATC site, but· also· screened· .for potential 
background metals contamination from the recyclipg facility to the northeast. Background l_ocation 

· AE-002-MW was. installed to 20" feet depth· in the fanner ATC parking lot on Front Street. This well 
. served as a background sample for the southern portion of.the ATC site and also for Southern Metats 
Recycling (Fig. 3; Appx. B). · 

·:. 
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. Monito.ringwellpoint AE-003-MWwas installed do~gradient froin the ATC.site'sformer 

tetraethyllead (TEL) storage tank. Well point .AE-004-MW was instal.led in the .southeastern refulery 
area, downgradient (west) ·of the former refinery c;:racking tower and Southern Metals Recycli.ng. 

. Wellpoints AE-005-MW and AE-006-MW~ere .installed in the southwest and southwest central 
portionS of~e A,TC site, respectively, inland' (east) of the ·south impoundment and· south of the inlet. · . 

· Wellpoirit AE-007 -MW was installed through the toR of the berm separating the north drainage ditch· 
and north impaun~ment from the riv6- inlet. AE-008-MW was installed in the. northwestern portion 

· of the ATC site, .between the ~orth riverfront Qerm and· ~he Cape Fear River (Fig. 3; Photo 9; Appx. 
B). All eight wellpoints ~~re purged a minimum of three standing· grourtciwater volumes using 

. surface peristaltic pumps. Duplicate groundwater sample AE-101-MW was collected at AE-001~. · 
MW: . . . . . 

5.3.2.2 Riverbed ·Gr~uri~water Sa~ piing 

EPA SESD personnel installed four."Henry Sampler''.l/4 inch stainless steel wellpoints into 
.riverbed sediment ·at:intervals along· the Cape ·Fear waterfront. The probes· were installed in order to · 
sample emergent groundwater· during ·falling/low. river tide in order to test for groundwater 
contaminant discharge tO surface water. Groundwater samples were Withdrawn- from the probes 
using a peristaltic pump, after the probes .had equilibrated overnight. · . · · · . . 

· Sample AE-021-GW was collected parallel to the ATC site's north property.line as a 
background sample point. S.ample AE-023-GW was collected along the north~rn riverfront, 
app.roxinllttely 75 feet upriver~om the ATC site's fanner. fire pump structure: Sample .. AE-026-GW 
was collected l50 feet downriver "froni the mouth ·or the river inlet. Sample AE-027-GW was 

· collected approximately 60 feet downriver from theATC site's south property line (Photo 12; Fig. 
3)... . . . 

5.3.3 SuppJemental ESI Results 

All SESI grou~dwater. samples· were tes~ed for EPA Target Compound List SVOCs and for 
TAL inorganics. Groundwater samples· AE-005-MW and AE~006-MW .contained· SVOCs, including 
acenaphthene, anthracene,. carbazole,' ,dibenzofuran, flourene, fluoranthene, 2-methyl :rtaphthalene, 
naphthalene, phenanthrene, and p}rrene in one. or both wells. . Concentrations of ac~naphthene, 
dn)enzofuran, ~:me~~yl-naphthalene and naphthalene exc~eded .NC groundwater remedit;ttion goals. 

· "These compounds, plus carbazole, ·exceeded.federat healthMbased groundwater benchmarks (Refs. 
~9M30; "Table 2; Appx. C). . . 

Downriver from the ATC site, groundwater sample AE:027•GW contained an acenaphtliene 
· . concentration less than its NC remediation goal, and a lead concentration exceeding the federal· and 

state groundwater limits (Refs. 29-30;· Table 2; Appx. ~): N6 elevated contaminant concentrations 
were·present in norihern waterfront sample AE-023-GW.· Due to excess· turbidity and limited sample 
volume extraction, nq groundwater sample was obtained from AE-026-GW along ·the southei:n 
riverfr?nt (T~ble 2; Appx. C). · 
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I=:;!:NumDer: reL ma .. 
Orgonle• t(Ugll): 

-- -- -- ---
2-meth\'1 .. -- -- ... 

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

'luorene -- . -- .. -- .. -- -- -- --... .. -- --
:Orbazole -- .. _ .. ---- -- --. --

pyrene -- -- .. .. 
Mebls (Ullll): 

Arsenic ' :: ;9;3ii:;:;;;': 
Bortum -- -- -- --
Cldmlum ... .. -- --
ChromiUm ·- .. -- '·' Lead .. -- ... --
MetcUrv .. .. -- ... 
SeleniUm ... -- -· --
Sliver · .. .. -- --
Vonadlum -- .. "4.2· --
tine 14 14 _4.: 15 

ltN • Monltorlng Well; GW • RMirbed Port w.ter. TEl • :rettaolhyt lnd tank 
J • E~ato-d value. R • Data unuuble. .. 
Bold values exceed three trnn baclcground or non-detect batkground. 
Shaded bold values, exceed regulalory 11mb. 
Samples eollected by NC Superfund Section on January 29-31,2002. 
Proj~ Manager: s. F. Parker 

AE-004-MW 
RelraCIOrv 

_ .. .. 
--· .. .. --------.. 
--.. 
----

. 3.6 --
- ._._ --.. 
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Table2 
Old ATC Rtflnery 
Nco eaa tee &11 

Supplemental Expanded s'nelntpectlon 
Groundwate; Sample Rllulft 

SOUtheast Sko- _ NWR~rfront 

: 

-- .. ,., ~ -- ---- "'"'""'iJQi ... -- --ggg;;;:: ~ilillif' ...... .. --
•iiiii;;ii: .. :. II .. _ ... 

37 ··- .. 
21 .. _ .. 
-- -- .. .. -- ., --

14 .. -- --
11J .. .. --
-- -- .. 

270J ... 3() 120J .. .. .. .. ..• .. .. .. 
- 3.0J -- .. .. 

-- -- ··- .. 
_ .. .. .. _ .. _ 

-- -- .. .. 
1.1 -- .. · .. -

21 53 19 160 

AE-C23-GW AE4J27-<3W NC ~::!.ct Uprt;oer RMirfront Downriver_ Gmundwlter 
Remediation Benchmartc 

Goo I 

-- -~ .. _1~_ 

-- .. .•• --.. .. ~ 2200_ .. .. -- .. 
-- -- -- 1!i(J .. .. .. 211 ---- .. -- 2101 11000 -- -- _..._ -- 4.3 

-- .. -- 280 1~ -- .. .. 210' _110 . 

-- .. -.. _ 50 O.IX57 
290 39(] 530. •2000 20 

-- .. -- 6 5 .. '-- .. 50 
. -- .. ' ' 15 --· -- -- 1.1 

---- -- 50 -- .. . . 50 
R -- R .. 2eG 

4.5 -- 19 2100 1100 
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. : .5.4 Groundwater Conclusions 

Because of.J.iinited local groundwater use, groundwater contamination at the.ATC $ite is 
considered Unlikely to P.ose any threat t~ drinking y.'ater·wells. ~e potential re~ .for discharge 
of contarninated·groundwater to the Cape F~ River. However~ this concern is addressed under the 
surface water pathway. . . 

6.0 . S~A¢EWATERPA.'riiWAY 

· 6.1 ~ite·Hy~rologic Se~ing. 

. The ATC s~te~s land ~rface dr$s to the two drainage ditche.s and surface futp'o~nd~e~~s, 
and from·the southern 4n;potindment to the iniet and· Cape F~ River (Ref. D· The Cape Fear River 
is a.b~kish tidal esruaiy, assigned a water quality classifi~tion of Class C tidafwafers. Such waters 
are considered suitable.for m~st coinmon uses such as "aquatic: life propagation and lllainteriance of 

·biological integrity: .. secondary recreation and any· othet: usage except primary recreation or shell 
fishing for m~~et P:Uil>~se~" (Ref. 37): · . 

Prior to the Removal Action, a large portion of the ATC site lay within the" river's 100-year 
floodplain. ~e ATC s~te was flooded via the· river· inlet .as recently·~ May 1999. This event 
interrupted on-site soil treatment (Appendices A-B). Portion.S ofth~ site were ~bseq~eritly backfilled 
~th bio-trealed ·oou, \:Vhich ~as buJked by the addition of chipped. woqd fr~m ~w?carie debris: This 
b~ckfilling, 'plus completion of a con~iiluous waterfront berm, reduced the area potentially 'affected 
by·~ture ·river floodinR(Photos 7-8;. Appx .. B).· ·· 

P.rior to the Removal, surfac'e ~nofffrom the ATC site .discharged to the river inlet and to 
mar·shy areas east of the riverfront .berm segments.· A portion ofATC.sit~ runoff was captured by 
three oil/water separators and ·directed to the site's NPDES riv~r discharge (Ref. 28). The discharge 
point was located riorth of the inlet. (Ref. 2;- Figs. 2-3). The.EPA and Coast GUard subsequently 
removed· the ·separators, ·ana terminated a sy~tem which channeled runoff directly .beneath the 
. riverih;mt berms .CAppx. A). · · 

. . . 
· · .EPA Removal personnel suspected that runoff was transporting contamin~ts from the 

upgradient Southern Metals ·Re~cling facility oijto the ATe site. Tiie south drainage 'ditch was 
·constructed to.d.ivert run-onaround.$e ATCsite periphery to the south retention pond (Photos 5-6) 
: The pond'.$ berm \;Vas designed to r~tain floating materials: but allows pond oveiflo:w to discharge 
~o the mouth of the river inlet.. Ort October 19, 1999 the.EPA OSC advised ATC site owner Linda 
:C~oll of potential requirements for NPDES permitting of northside .and southsiae discharge poirits 

. (Appx. A; Appx. B). . 

.· 
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6.2 Surface Water Targets 
. . . . , 

No public water-supply intakes ~rrently operate on the river "in the Wilmington area. 
However, the estuar}r.is a eommercial.aiid recr:eational fishery and a nursery for edible fis_h and 
shellfish. Several miles ofwetland frontage eXist within 15 miles upriver and downriver from the 
ATC site (Ref. 2; ·Ref. 20). · · 

. · Several.rare plant ·and animal species exist" aiong. th~ Cape Fear River within tli~ study area, 
fucluding four aniri1a1 and two plant species that are listed as either threatened or endangered in NC 
and/or the US_ (Ref. 2; Ref.. 26). Curre~tly, Alligator mississippiensis (Ainerican Alligator) is 
reported·0.7 .mile \lpriver froin the ATe· site {Ref. 3&). · Ah individual was also. observed. on site. 
during Fall 1992. (Ret 20). T~s species is ·listed a:S Threatenea in NC and -the. US. Acipenser 
brevirostruin·(Shortnose StUrgeon) was identified in the ~ntrai Cape Fear.River channel dir~ctly 
upriver from the·ATC site.· This species is-listed as Endangered in NC and the US (Refs. 38-40). . . . . .. 

6.3 · Surface Water Pathway Sampling 

6.3.1 Historical Sam_pling and ;Re5ults 

During the 1993 ESI, river inlet sediment was sample~ at four locations: below. the".sludge · 
disposai ·area; adja~nt to-~h~ mu~.cipal.sto~-water o~tfau; belo\Y a drain pipe froxP the f\:TC site's 
northern p_ortio:n; at the.~outh of the inlet. Al(?ng the Cape_ Fear ~aterfi:ont, low_. ~ide and .. high-tide 
background sediment samples were colleqfed upriver· and dowrtriver from the ATC site, ·re~pectively. 
Along the site's wateifront, sediment ~~mple_s were coilect~d near the fir~ ·pump ·and .former NPDES 
disc~ge and downnverfrom the inlet. ·Sample~ were ~yzed for semi-volatile.organic compounds 
(SVOCs) and met~ls. No ~urface water ~pies were cOllected (Ref. ·20).· 

. · In river-inlet sediments, .the highest lead concentration occurred near the municipal storm
water outfall (~90 mglkg) and the drainage from the ATC .site's north~m portion {160 mg!kg) .. 

· Lower lead lev.e~~ existed belp'Y the s~udge.pil~ nin,off (70 ~glkg) .and at ~he mou$ o(the Uil~t (51 
mglkg): Elevated lead (330 _mglkg) -was reported· in .sedimen~ downriver from the inlet. Other 
·sample lead concentrations along the .riv~rfront were comparable to background ~pie 
concentrations. Arseruc and vanadium- were. detected i.n inlef sediment below the· sludge iunoff, .and 
.also in sedip1eri~ do~v,er from the inlet {Ref:.20): · . . · · . · · · · · 

Beni:o(a)pYz"~ne, benzo(b,k)flouranthene, chry"sene, fluoranthene, .2-methylnaph_thalene 
·phen·?-nthrene and pyrene yvere detected in both the inlet ~d. the downriver .Sediinents. However, 
cqmparable concentr~tion~ ·of each svoc we~e repc;rrted in low-:tide background sedimep~ sampl~s· 
located upriver from the ATC site. F:Juoranthrene and pyrene wen~ repqrted ·iri high-~de background· 
s~~nt ~pies located downriver from the ATC site. ·.The reniainitig syo~ \yere ~s<?_rejxlite~ 
at the mouth of the inlet and doWnriver from the ATC site, but their. quantities were estimated (Ref: 
20). . . . . 

15 



•·~·· :.: .. 
. . ·. 
7 

' ··-: 
' 

·. 

. . 
Three sediment ·samples were reportedly CQllected al~ng the Cape Fear ~ver as part oqhe 

EEJCA However; sample restilts wer~ apparently omitted from the EEJCA r~port. (Ref. 2) . 

· ~.3.2 Supplemental ESI ~.ampli#g·and Results 
. . 

6.3.2.1 Sample Locations 

oYerlandFlo:wPaibway sampling was COD:duct~ tm-tbe ATC site's·nC?rth and south drainage 
ditches and surface. impoundments. .Ditch soil results: are discussed in"section 7 ;·3·. · . . . 

Surface water· ~d sediment runoff samples .AE_-018-SW, wa~er duplicate. AE-11.8-SW. and 
.AE-018-SD were e<;>llected fr~m ~e southern impoundm~t. ~urface water .sample AE-020-SW was 
oollected from t4e· northern impoundment and sediment sample AE-020-SD was calle6ted from the . 
lower surface drainage to the impoundment. During fallipg tide~ ·surfaee water and sediment samples 
AE-025-SW and AE-02:5-SD. were collected· at an·outflow stream where the inlet was discharging 
to the Cape ~earRiver{Photo 11; J\.ppx. B). · · 

Along- the Cape Fear. River, · surfac~ water an~ ·sed~ent samples were c<;>llected at two 
· ~eparate.background-lo~tioJJ.s ~priver:from the ATC site. Samples AE-021-SW and AE-021-SD 
were collected approxi.n)ately 150 .feet upriver from the site~ s north fence line. ·Samples AE-022-SW. 

··and AE-022-Sb were collected approximately 30.feet uprive~ from the north fence line. Waterfront 
surface water and .sediment ~p1es AE-Q23.-SW and A--H-023-SD were collected approxima~ely 60 
feet upriver from tlie waterfront's former :fire p~mp·.: Samples AE-024:..sw ~d ~-024-SD were 
collected appr~ncimately ~5 feet upriver fro~ the river inlet, downriver from the .site~ s fo~er NPDES 

. discharge: Samples .AE-026-SW and AE._Q26~SD were ~llected approxirhately 200 feet downriver 
froin the i~et. Samples AE~027. SW and .AE-027-Sp were CQllected approximately 50 feet 
downriver from' the site's south fenceline (Phc;>to 12) (Fig. 3; Appx. B).· . . . 

6.3~2.2 · · . Sample R~sults 

.·. . Surface water pathway s~pl~ results are:sumniarlZed·in Tabl~ 3·. Southern-impoundment 
. water samples contained ar$eniC (110-140.ug/l), barium (540-690 Ug/1), chromium (2.6--3.6 ug/1), lead 
(66;.10_0 ug/1), vana4ium (10-14 ug/1) and zinc (75-.110 ·ug/1).. Sediment from tlie. south~rn 
impoundment contained.pyrene (0.97 mglkg); ·arsenic (48 mglkg), barlum440 (J) nig/kg;chtomium 
(8 inglkg)," lead (210 mgtkg), mercury (0.3. mglkg), silver 0.6 (R.).mg/kg), vanadium (22 mgikg) and 

· zinc (230 mg!kg) {Tab~e 3; App~. C). · · 

· ·. Northern unpou~dme~t surface w~ter contained arse~.c (~:8(R.)ug!J.), barium (270 (J) ~g/1), 
chromium (1 .(R) ug/1), silyer ·2.2(R), ug/1) vanadium (2.4(R) ug/1 and zinc (30 ug/1). ·Northern 

· .: .inipounfunent Sediment cOntained several SVOCs, includfug_fluoranthene,(1.2·mglkg), pyrene (0.75 
· · mglkg), beW>(a)anthracene (0.46 mglkg)~ cruysene (0.55 mg!kg)$ beni:o(b )fluonmthene (0.6 mglkg) 

and benzo(ghi)perylene (0.17 .(J) mglkg): Metals in the.sarnp1e in,cluded arse~c {4.8(R.) inglkg; 
barium (270 (J) mglkg), cbromium (l(R) mgtkg), silver .(2.2 (R) mglkg), vanadiuin (~.4 (R.) mglkg), 
~d zinc (30 mgtkg) (Taple 3; Appx. C); . · . . · . · ·. . 
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:r:abl• 3 . 
. Oict ATC Reftnery 

. HCD 'tilt 111« 518 . ,. 
Suppl•mintal bpaniltd Sit. lns!Mdlon 
Surfai:• w8t.r Plilhwilv S:amph Ritsults 

Sample Number. . At-o18-SD' . AE-<l20-SD AE-:02!-.SO . AE-o22-5D AE-o23-SO AE-o2~-sD 

i..ociation: South Pond North Pond Cape Fear R. Cape Fear R. . Cl!pe Fear R.· 
(baek!lround) Cb8ckaroond) (waterlrontl 

Extractable Semi-volatile OrQanic CotniX Ullds lmolkal:. 
Ace~none 0.1SJ -- --
Fluoranthene -- 1.2 0.65 
IPyrene . 0.97 0.75 O.« 
Benzo(a)anthracene - .. 0.46 --
Chrvsene .. 0.55 --
Benzo b nuoranth- -- 0.6 --
Benztl{Qhi)pefYiene .. 0.17..1 .. 
Metals (nioJkll): 
Arsenic ~ 25. ·-
Barium ;440J .57 J 24J 
Cadmium .. R· --
Chromium . 8 ·. 7.7. 4 
Lead· 210 90 19. 
Mercury 0.3 0.11 --
Sillier R .. --
Vanadium· ·22 12 23 
Zinc 230 .84 16 

SampleNumber: At:~1~ AT-1111-:>W 
Location: . South Pond South Pond 

,. . • Dupi'ICII!a 

Extractable Semi-volatile ~nic Com_j)C<J_nds (UQ/1): 

Acetophenone 
Fluoranthene 
Pyrene 
Benzo(~nthraceM 

Chrysene~ 
I Benzo(b)nuoranthene 
Ben%o{ghi)petyleM_ .... 
Metals (IJQ/I); • 

Arsenic 110 140 R 
Barium 540J 690J 270J 
Chromium R .3.6 R 
Lead 66 100 
Selenium 
Sillier 1.2 R 
Vanadium R 14 R 
Zinc 75 110 30 

SN • Surface Wafer; SO • Sediment 
J • Estlmatad value. • R • Data unuSable_ . 
Bold values exceed three times·beckground crnon-clelec:t beckground. 
Shaded bold valuts exceed regulatory nmits. 
Seinples con.cted by NC Superfund Section on Januery 29-31, :2002. 
Project Manager: S. 'F, Parj(el' · 

-- l_ ---- ---- .. 
-- .. .. ---- .. .. .. 
.. --

22J· 17 J .. 

-- -· 
R '1.3 

3.8 4.5 

-- .. 
R --
R ' 22 

9.3 .. 6.3 

.•• 

4.7 . 3.8 

-·· 
11 8.9 

6.5 

22 18 
67 36 

ca·pe Fear R. 
{Waterfront) 

--
. 0.~ 
. 0.~6 

--·-·---
--

38J .. 
3.3 
120 .. 
.. 
39 

3.5 
130J 

12 
15 

23 
53 

·············.r ' . 

AE-<l2~ Cape FearR. CaJ*Feai'R. Cape~= waterfront (daNn 

-- -- --
0.68 0.62 o.n 
0.5 .0.5-4 0.55. 

-- .. ---- .. .. .. -- .. . . .. ... 
.. 1.1 1.1 

30J 37 J 38J 

-- .. .. 
3.7· . 8.9 4.5 ., 49 18 . . ·- ---- .. --
·3 10 s:3 
36. 59 20 

...... 
NA· 
NA NA. 
NA 
NA NA. 
NA NA 
NA 

3.5 1.9 13 50 190 . 

220J 220J 1BOJ NA. 
11 3.5 20 11. 
8.3 10 45 26 25 3.2 

R R 5 ..... 0.1 •' 4.1 
20 . 7 100 66 NA .NA 
43 33 190 130 66 ·. 110 
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No organic.~mpoundsVw'eredetected in the.aqu~~s Cape Fear River samples. ·waterlront ·, 
sediment samples AE-024~SD. through .AE-027-SD each ·'COntain~d ·.r~markahly. consistent 
.concentrations .of fl~oranthene and pyrene. Howeyer, similar con~ntrations. were detected· in 
background sample AE-021-SD. ·.Therefore,.the5e ccintarninants were not attributed t.o the ATC site. 
No other SVOCs were detected in the·rivex: sediments (Tabl~ 3; A.ppx; C). · · 

Lead concentrations exceede4 three .tim~ background in NPDES sediment sample AE-024-
.SD (120 mglkg) and in inlet·PPE sediment sample AE-025-SD.(90 mg/kg). None ofthe remaining 
sediment or aqueous. lead concentratiqns .on. the riverfront exceeded three times maximum 
background lev~ls (19 J1?,g/kg; 34 ugll) (Table.3; Appx. C). · 

.Ai'seriicwas detected in·sediment.~plesAE-0~6-:SD (1.6 mg/kg), downriver from the inlet, 
and AE-027;So (1.1 mg;Jcg) doWnriver from the property line. Sample quantitation ~mits range~ 
·from 0.64 to 0.68 mglkg. Arsenic ·exce&led three times background.in aqueous sample AE.:026-SW 
.(19 ug/1), but not in:AE-027-SW (Table 3; Appx .. C). . . · ' 

· . Chromium exceeded three times b~ckground concentration in surface water .~amples AE-026-
SW (63 ugll) .and :AE;.o27-SW (39 ugll). ·Vanadium (10 ·mgtkg) and zinc (59 mg/kg) exceed~d ~hree 
times background in sediment sample AE-026-SD. Vanadium (100 ugll) and ziric (190 ugll) also 

· exceede~ three times background in sutface ·water sample AE-026-SW (Table 3; App'.t. ·c). · 
0 • 0 

6:4 Surface water Pathway Conclusions 

Elevated lead concentrations were. deteCted in river.sediment.at the inlet PPE and downstr~arri 
from the· former NPDES dischru:g~. · No~hem.impoup.dment sediment contained elevated l~ad, but 
its surfaee water did not; nor .did gro~ndwater sample AE-007-MW. ·Therefore, lead in th~ river 
sediment may either be··a remnant of.historiqil NPDES discharge, .or h~ve migrated from the ip.let. 
Tlie southern impoundment periodically overflows to the inlet and contains lea~. However, historical 
sampling 9etected' a higher lead ·concentration iti·sedimenl below the inlet's murucipal'stomi-water 
·outfall. Therefore, the lattex: is a potential alternative lead source. · 

Surface water at the lower riverfront's gro~ndwater PPE contained elevated arsenic, 
cl.¥'omium, vanadium and zinc. Sediment at the sam,e location t9ntained·arsenic, vanadium and zinc. 
Each of these ,contaminants was detected in the souihetn impoundment~ from which they may have 
.potentially mpltrated to groundwater and then emerged from the riverbed .. However, attempts to 

.. $ample emergent groundwater at this particular riverbed location were unsuccessful. Therefore~ 

. 'e,P,~ting data Tire insufficient to evru,uate co~t~ant attribu?on to ·the impoundm~nt. · 

. . Surface water downriver .·from the. Arc. site ~ntaiii~d · ~evated chrQmium. S~diment 
·downriver from the. ATC site contained slightly elevated arsenic. Thes~. ~~pies were located at the 
waterfrpnt of the JLM petroleum terminat, which reportedly received metals-contaminated runoff 

··from th~ upgradient Southern Met~s Recycling. Co. (Ref. 41). Therefore, atp.:ibution of the 
downriver sample CQntaminants to the ATC site is uncertain. · 

·. 

18 

.I 
·I 
.I 

I 
I 
I 
I 
I 
·I 

I 
I 
I 

·I 
.I 

-I 

I 
I 
.I 
I 



· The Cape Fear River is a fishery containing rar~ plant and animal speci.es. The threatened 
·American Alligator was observed on site during the early 1990s,· prior to removill of the old ATC 
Refinery. The en~gered Shortno~· StUrgeon has been d~ent.ed in the Cape·Fear·ruver ·upriver 
.fr~m the ATC site. However, ·in. r~t years; no ~mmercial or· r.ecreational fisbfug, or· rare species, 
have'been observed on _site or·at the· ATC site's wateifroni. · ·· · · · 

7.0 ·:soiL~OSUREANDAIRPATHWAYS 
. . 

7.1 · .Physical Conditions 

· ·The· ATC site is an inactive industrial property. The ·property is f~nced. No surfa~· soil cap 
was constructed oil site, but the gn:mnd surface is moderately to heavily vegetated (Photos 1-8; . 
Appx. B). . 

. Sit~-specific soil' cieanup goals for the Removal Action ~ere: . iead: 800 mglkg; chromium 
(total): 1300 rnglkg; vanadium: 500 niglkg; total"SVOC(carcinogenic): 50 mglkg; totafSVOC (non
carcinogenic): 100 mg/kg. The SVOC cleanup.goals did ~oi.address feQ.eral ~oif expomre limits or 
State Remediation Goals for speclfic SVOCs (Refs. 29-30). The EPA reprirted suecessful cleanup 
·~o-wn· to·290 - 300 Iriglkg total p~tr91eum: Th~ 100 inglkg cleanup gaaJ_ for total pe~oleutri was 
reportedly p,ot: achieved (Appx. A). ·_Final inorganic ·cleanup levels for soil reportedly exceeded the 
~tate Soi~ Remedi~tion Goals for lead ( 400 mgtkg) and tot~ vanadium (1.1 rn~g) (Ref. 30). 

7.2 Soil ~nd Air Targets ·. 

. . No residents or full-time workers are present ~~ si_te. .:Land use ·surrounding the ATC site is 
primarily industrial, with no residents reported"within a 0.25-mile radius. In the -yef:U'. ~995, 
appr~ximately 6700 residents reportedly ~ved witlun.one mile of the ATC site (Ref. 2). 

Marshy areas adjacent to the ATC sit~'s waterfront berms were converted into runoff 
impoundments during the ·removal (Photos 3-6) . These ··areas were not formally mapped .as wetlands. 
The·rare speciesAl/igator.1!Jiss.issppiensis (American Alliga~or) WaS obsetyed on site several years 

' . prior to the removal (Ref. 21). ·. . . . . . . . . . 

7.3 Soil Sampling and Results 

.. During the SESI, fifteen. surface. soil ~ples .and twelve. Subsurface soil samples y;ere· 
co"ected on site.' The EPA's X.::Ray Fluores·cence (XRF) field screeriliig further characterized lead 
levels' in surface soils. SESI soil samples :were 3nalyi:¢ -for EPA Target Compo~d List (TCL) semi

. · yolatile organic compounds (SVOC) ·and for Target Analyte List (TAL). inorgariics." At EPA's 
. -recommendation, selected soil samples. were al_so collected for ·dio:xinlfuran analyses. Selected 
. samples were analyzed· at the NC Public "Health Labor:atory vi~ 'roxiciti Characteristic Leaching· 
. Procedure (TCLP). ·Sample results ar~ summarized. in Table 4~ Table 4B .~d Appx. C. 
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7 .3.1 SVOC and Inorganic Results 

Eight surfuce soil samples and six sub~ soil samples co~tained residual SVOCs. In five 
surt"ace and six 8ubSI.ll'fuce ·samples, benzo( a)pyrene exceeded its federal health-based benchmar~ for 
human exposure and the NC Soil Remed_iation Goal (Refs. 29-30). ·Benzo(b)fluoranthene and/or 
benzo(a)anthracene also exceeded their soil benchmarks in two sUrface and two Subsurface samples, 
including AE-009-Sil at the Southern ~etals prop~rty line .(Refs. ,29-3.0). 

Sub~ace soil sampl~ AE-009:-SB contained ~·enic .(13 mgtkg), cadmium (14 ~g/kg), lead 
(42,000 mg/kg) at concentratiops·exceediitg soirexposure limits (Refs. 29-30). 'l'he sample also 
cOntained the inorganics barium, chromium, m~rcury; seleniu~ silver ~d vanaditim .and zinc (Table 
4A;.Appx. C). . . . 

· · hseruc was .detected. in fourteen ·~rface ~d eight subsurface soil·saniples. ·Each detection 
exceeded ·the· federal heatth-based bericPffiark (OA3 mglkg) for liuman sojJ exposure. However non:e 
ofthe·surface soil results.exceeded three tinies the highest background concentration (5.7 mg/kg). 
·Barium exceeded three times. background in four surface .and :two subsurface ~ple·s but did not 
exCeed. its soil be~chmark. Elevated chromiilin, mercury, .silver and vanadit.im concentrations were 
~ch detected in isolated surface soil sampies.· Seven subsurface soil samples cont~ed ·cadmium, 
chroinium, ·lead, vanadium' atidlor zinc,· but ·the. concentrations did not exceeq their .respective 
.benchm~~ (Refs. 29-30;.Tab1e 4A;Appx. C).. · · 

Vanadium.exc'eecied three time5 background .'con~ntration in two on-site surface soil samples: 
AE-009-SS, at the southern Met~s property line;. and AE-:017,..SS iri the ATe· sit~'s south drainage 
. ditch.· Neither· sampJe concentration e~ceeded .the soil.·exp.os~re benc~ark (Refs. 29-30; ~a~le 4A; 
Appx. C). '·. . . 

7.3.2 · Dioxin!Furan Results 

In Surface soil sample AE-009-SS, several dioxin eongeners were detected at concentrations 
ex~g either three times backgr6und. or exceeding ·non.:d~te~ background~. ReSults for 2,3, 7,8 
t~trachloro-dibenzodioxin · (TCDD), total hexachlorodiqenzodioxin, 1234678 heptachloro
.dlbeip:odioxin, total·heptachloro~ihenzod~oxin and octa9hlorodibenzodioXin also exceeded federal 
· h~alth-:based soil-exposure b~nchmarks .and state soil reme~iation goals (Table 4B; Appx. C). 

. T~Db exceeded . soil .limits ln on-site soil sample AE-004-SS and TCDD ~d fotal 
·hepta~hlorobenzodioxin exceeded soil limits in so~th impoundment sediment sample AE-018-SD. 
·However, these ooncentrations did not exceed ~ee times background soil or background Cape Fear 
River sediment concen~alions (T.able 4B; App~. C).' 
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TableoCA 
Old ATC Rtfinal)' 
NCO 981)188 518 

supplemental Expanded Sle Inspection 
Sol Sample Rt~Ub 

Sample No: { AE.001-5S _I AE-101.SS AE-002-ss AE.()03-SS I AE-004-SS AE.OOS-$5 AE.010..SS I AE.011-5S AE.012-5S AE.013-SS AE.014-5S AE.01>.SS. AE.01B-SS I AE.017-5S AE.019-SS NCS<>il Ftderal 
LocallOn: Bad;ground Background Background Northeast Southeast Southern Southwest $-Southeast Southwe$t Northwest North Northeast South South . Noc1h Remediation Health-based 

Central Metals C.nlral Central C.nlral Central Drainage ·Drainage Drainage Goals Benchmarl<a 
edndab~OrQank>s(m~~~-Q ~)::----~------~~------~------~~~~~--~~--~~~~~-=~~~------~--~~~~------~~~=-~~~~~-=~~~~~~~~~~--~~~~, 

Phenanthrene 0.5 0.61 
Anthracene 
Fluoranthene 0.71 1.1 0.42 0.65 1.8 0.51 
I PYrone 0.61 -- 0.79 ·1.3 0..49 
Benzo(a anthracene -- 0.-42 . ~~o;aa~!,'>~W· 
Chrvsene 0.37 • 1.1 0.57 0.&4 
Benza(b )nuorantllene 0.54 "o<#<0:88'!\Jg;;, 
Benza(k)nuorantllene 1.2 0.6 0.45 

-:li:WI\0.111-W.• .,~a~s:!W~ 
lndeno 123-cd)pyrene 0.57 
Dibenzo{a h anthracene 
Benzo(ghllaervlene 

Metals (mglkg): 
Arsenic R 
Barium 28J 84J 71 J 81J 200 J 110J atJ 68J 87J 
cadmium 0.53 0.19 1.4 0.51 0.45 R R· 
Chromium 5.1 3.5 4.1 10 8.8 111 . 10 13 8.8 12 5.8 
Lead 84 140 32 100 290 340 220 150 50 
Mercury 0.17 0.18 0.34 0.55 . 0.28 
Se~nlum 

Sillier 
Vanaclium 4.2 36 
Zinc· 29 24 220 100 330 ~ 350 220 100 140 48 

Sample No: IAE-001'-SB _IAE·101-5B AE-002-58 AE.003-SB AE-004-SB AE-oo9-SB AE.01Q..SB IAE.011-5B IAE.012-5B IAE.013-SB IAE-014-sB 
Loc:alion: Background Background Background Northeast Southeast South em Southwest $-Southeast Southwest Northwest North 

Central Metals Central Central Central 
Extractable Organics (mllltol: 
Benzaldeh)'Cla .. -- -- 0.5 -- -- -- -- -- -- --
Acenaphtllene -- .. -- -- -- -- -- -- -- -- --
Olbenzofuran -- -- -- -- -- -- -- -- -- -- --
Fluorene -- -- -· -- -- .. ·- -- -- -· -· 
Phenanthrene -- -- . -- .. 0.49 1.4' -- -- 1.1 1 --
Anthracene ·-- -- -- -- ·- -- -- -- -- -- --
Fluoranthene -- -- -- -- 0.71 2.5 0.81 -- 1.4 1.4 ·-IPYrene -- -- -- -·- 0.79 '.3 0.78 -- 1.3 1.1 --
Belll~~lantllracene -· -- -- . -- 0.42 ~~~;99'11l:: 0.48 -- 0.56 0.6 --
Chrysene -- -- -- -- 0.~ 1.4 0.74 -· 0.74 0.7 --
Benzo(b)nuoranthene -- -- -- -- 0.45 ~1;:t~ 0.45 -- ~-.-..,o.73 0.56 --
Benzo k nuorantllene -- ·- -- -- 0.460 J 0.710J -· -· . 0.56 0.63 ·-
Benzo a )pyrene ·- -- -- -- •.t~0.54~ ~0.84~!W ~0;5t.'r.'.t -- '·1·~0.69 •·"0.82 ·~ --
lncleno(123-cd]pyrene -· -- -- -- 0.4 0.59 -- .. -- -- --
Dibenzo(a h)anthracene -- -- -- -- -- -· -- ·- -- -- --
Benzo(ghi)perylene -· -- -- -- 0.440 J 0.630J -- -- -- -· --
Metals {mglkg): 
Arsenic -- -- -- ~Jgt2;3~ ~~;5~ i>i~13:W- ~::11"'~ i-Wtl~W4~ ~u· ,, ..... z.e·J~ --
Barium 55J 27J 29J 
Cadmium -- -- --Chromium -- R -· Lead 23 19 9.8 
Mercury -- 0.18 --Se~nium -- -- --Slf\ler -- 'R --Vanadium -- R --Zinc 29 30 33 

.ss =Surface SoD (<2.0 It);· SB ., Subsurlace Sol (>2.D ft~ 
J • Es1lmated value. R = Data unusable · · 
Bold value• eicceed thnttl!mea background 'or non-detect background. 
Shaded bold valu .. exceed regulatory 1m1ts. 
Samples collec:teil by NC Superfurid Section on January 29-30, 2002. 
Pra;.ct Manager: s. F. Plllcer. · 

._ • • : ·~;v.· •. 

76J 79J -- 0.35 
4 T.ll 

72 150 -- 0.15 

-- ·--- ---- --
53 140 

310J 1110 J 130J I!OJ 98J 21 J 
1W:t;m.'f4'!WAA" R R 0.24 R 1.3 

88 11.5 8.7 111 7.2 .C.5 
-t-wt42,oooat:c 370 260 140 150 --

2.9 0.52 0.34 0.14 0.16 --
1.7 -- 0.83 -- -- --
8.8 -- -- ·- -- --
89 -- ·- 111 1.1 

2900. 400 220. 110 130 4.6 

•' ~. 

0.62 0.76 NA 
«OO 7300 

0.83 1.2 ~0 .3100 
1.1 1.4 ~0 

0:61 0.82 0.88 
0.38 0.8 82 88 
0.39 

--
0.82 Q.88 

0.62 8.2 8.8 
0.002 0.088 
0.62 0.88 

0.002 0.088 ... 
4.4' (),43 

6_~00 
. R 0.29. 'R 7.4 ~9 
8.2 4.4 5 9 24000 390 
150 • 170 190 29 400 -~-
0.16 4.8 23 

78- 3,90 
0.34 78 390 
9.8 5.8 36 8.4 110 550 
120 120 140 28 4600 73000 

AE.015-s8 NCSoR Federal 
Northeast Remediation Health-based 
Central . Goals Benchmarks 

-- -- NA 
0.69. 740 4700 
0.44 -- --
0.63 520 .. 3100 
1.2 -- --

0.41 «OO 2300 
0.99 460 3100 
1.3 ~0 2300 
0.49. 0.62 0.88 
0.43 62 88 
0.4 0.82 0.88 -- . 6.2 8.8 

-~~'0.4~~ 0.002 0.088 

-- 0.62 0.88 -- 0.002 0.088 

-- -- --
~~~~ -4.4 0.43 

GBJ -- 5500 
0.22 7.4 39 
8.9 24000 390 
130 400 .. 
0.14 4.8 23 

·- 78 390 .. 78' 390 
10 110 . 550 
96 4600 23000 

.. : .· ,: 

; 
i r 

.... 

-•. 
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Table4B. . . 
Old ATC Refinery 

. . NCD986186 S16 
Supplemental E>!pant:led Site Inspection 

Oloxir*uran Sample Results 
.· 

Sample No: AE-002-SS AE-004-SS · AE-009-SS AE-018-50' . AE-021-SD 
Location: . Background · SoUtheast · Southern .. North . Cape Fear R. 

Central · · Metals· . . .. Dratna~e · Background. 
Dioxins (nqlkg): 
TCDD (totitl). 3.2J. 

. 5.1· ·. 
PCDD (total) 6.7 J 20J 26J 
1234 7 8-HxCDD --·. 9.4J 
1 2,3 6 7 8-HxCDD 6.4 22J 
1,2 3,7,8 9-HxCDD 5.6 25J 
HxCDD (total) .ijBJ 33J 
1,2,3,4,6,7,8-HpCDD 110 75 
H.~>_CDD (total) 280J 200J. 
OCDD . 1700 1600 

Furan5 (nglkg): 
2,3 7,8-TCDF 4.6 6.8·. 
TCDF (total). 87J 29J .SJJ 
12378-PCDF 4 
2 3 4,7 8-PCDF . ::!!::lf:!Ht:~9.4."~~:!H;Hi! 8 

. PCDF (total} 450J 95J 140J. 
1,2 3,1,7,8-HxCDF 12 9.4J 
1,2 3 6 7,8-HxCDF 11 3.5 
1,2,3, 7 8,9-HxCDF 2.5-J 
2,3 4 6,7-8-HxCDF 17 .. ;. ·12J 

. HxCDF (total) 390J . Zl.S 140J 
1,2 3 4 6,7 8-HpCDF 47 21 85 
1 2 3·4 7,8,9-H!)(:DF 6.2J 
HpCDF(total) "100J 47J·. ·22QJ• 
OCOF . 46 24 160 
TEQ. .. 14• 3.1 28J 

ss = Surface.~"(< 2.o h): ·sa = Subsurface Soli(> io.it). 
J =Estimated vallle. ·· NA =.Not:Avallable. · 
Bold values exceed. three times ~ckground. or l'lOil-<ietect background.· 
Shaded bold values exceed regulatory limitS. · 
Samples collected by NC Superfund SeCtion on January 29-30, 2002.. 
Project Manager: S. F. Parker. . . . 

tOJ 

8.7. ·. 

11 J 
19 

51 J . 
270 

5.1 
52J 
2.9 
4.9 

160J 1.5J 
10 
4.3 
4.4 

100J .6:0J. 
42 

110.J : 4.2J 
84" 

11 J 

_. ........ 
· . 

. · 

NCSoil ·EPA Region EPA. Region Federal 
Reniedlatlon IX SoD IX Soil·. Hea~sed. 

Goals . _(Resld.) · · (lndusti .. · Benchmarks · 

.NA 3.9· Zl 4 
8 NA NA 8 

.NA NA. · NA NA 
40 NA NA 100 
·40 NA NA 100 
40. NA NA .. ·. 100 
NA 78 400 100 
400 NA NA 400 
NA NA NA. 400. 

4000 · NA NA .NA. 

40 NA · NA 40 
NA NA NA NA 

·ao NA· NA .eo 
·a. .NA NA 8 

:NA NA NA. NA 
NA . NA· NA 40 . 
NA NA NA '40 
NA . NA ·. ·NA. 40 
NA NA. NA 40 
NA NA NA NA 
'400. NA NA .. 400 

. NA. NA · NA·. 400 
NA -NA NA. . NA 

4000 NA NA· NA 
· NA NA NA NA. 

.... 
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Table.4C 
Old ATC·Refnery 
NCO 986.186 518· 

Supplemental Expa~ded Site Inspection 
State Son Ana~car Results . 

AE-010-SS AE-012-S$ · · 
Total TCLP Total ·. . TCLP. 

Phenanthrene NA. NA· 
Arsenic · 3.5 
Barium 141. 1.32 37 0.3 .. 
Cadmium ·1.3 
Chromium 9 . 11.5 
Lead . 258 
Mercury 0.38 

·Selenium 
Silver ·. 

. Vanadium . . . 10 
Zinc. . 92.5 . 0.53 

.AE-011-SB AE-013-sB· 

' 
Total 

' 
TCLP· ·Total, .TCLP 

Phenanthrene -.. NA -- NA 
Arsenic .. 3.5 -- 2" .. --
Barium 87 0.81 54 0]5 
Cadmium .. ~- -- --. . 
Chromium 11".5. -· 7 --
Lead . 241 ,1!i!U:0.24;!!;!ir 130 !inii!i:0,3$!i!liii: 
Mercury 0.19 -- ·0.59 --
Selenium .. -- --·· --
SilVer -- ·- ~- --
Vanadium 10 -- 8.5 --
Zinc 305 1.82 . 1-12 1.73 .. 

· Total results are tn mg/kg; TCLP results are 1n rrlg/1 • 
Samples analyzed at NC State Laboratory of Public Health. 
Shaded results exceed· applicable State Remediation Goal. 
NA = Not analyzedfesfablish~d. · · 
*Reported value equals sample quantitation.lim.it 

AE-014-SS · 
Total . TCLP 

·NA 
1.5 
22· 0.36 ... _ 
7 0.03 

40 --

4 :--
0.33 

AE-015-SB 
Total TCLP 
0.5 NA 
3 -- . 
40 0"67 
-- --

7.5 --
112 ,ii!!i!n 0~ 18i!!!!H,, 
-- --
-- --
-- --

.. 11 --
95 1.23 

·. 

NCSoil 
· Remediation. 

NA 
4.4 

7.4. 
.NA 
400. 
4.6 
78 
7.8·· 
110 . 

4600 

NCSoil 
Remediation· 

NA· 
4.4 
NA. 
7.4 
NA 
400 
4.6 
78 
78 
HO 

4600 

NC2L. 
· Sland~rd. 

0.21 
O.Q1 
.2 

·o.oo5 
0.05 

0.015 
0.0011 
0.05 
0.018 
NA 
2.1 

NC2L 
·Standard 

0.21 
0.01 

2 
0.005. 

. .0.05. 
0.4 

0.0011 
0.05 

0.018 
NA 
2.1 

.·· ... 

·. 



7.3~3. State Soil Results 

. State~ ~ysis detected 500 ~g/kg total phenanthrene in subsurface soil sample.AE-015- · 
SB. No other organic contamin,ants were reported in the six samples tested.: Due to ·the low or rion
petect con~t concentriltio~, TCLP orgaiuc analyses were-not performed on ~e samples (Table 
4C; Appx. C). · . · 

. S_ample AE-910-SS CQnt$ed _leachable c;acimium I;Uld zinc concentrations. exceeding NG 
Groun~water Remediation-Goals (RGs). Leachable lead ·resutts for·samples AE-010-SS, AE-011-SB, 
AE-012-SS, AE-013-SB and A-:015-SB -also exceeded NC qtoundwater RGs.- None of ~he 
asso¢iatc:xf total·inorgani~ results exceeded State Soil RGs. Total and leach!U>le arsenic levels in. soil· 

· sample 4&012-SS exceeded tes~ve State· Soil and Groundwater.RGs (Ref. 30; Table 4C; Appx. 
C). . . . . ·. . . 

7.4 Air Pathway Results. 
. . 

During the J~uary 2002 SESI, photo-i_onizationdetectors (PlDs) were used to.monitor work 
. zone air quality at subsUrface soil sampling locations .. Although a faint petroleum odor was per~ived 
at some explOI:ations, none ofthe·PID readings were elevated above background. No bloWing dust 
or evidence of airborne particulates has been obser-Ved on site since completion of the Removal 

·. 

Action (.f\ppx. B). · 

7.5- Soil and Air Contlusiqns 

· The 1996-1999 Removal Action resulted in subst~tial·reduction of soil cont~ant levels 
·on ·.site. SESI surface and subsurflilce .soil.samples contained ·residual contaminant concentrations. 
Lead concentration,s do not ex~eed 400 mglkg, except in subsurface soil at the Southern Metals 
property line. Dioxinlfuran sampling r~ts did ·not exceed background levels e~cept at the Southern 
Metals property line. ~emi-volatile organic compounds in some-soils CQntinue to ex~eed federal 
herut4-based.expostire b"e~c~arks and state remediation goals. ·work zone air monitoring during 
the SESI -detected no elevated-organic vapor conCentrations on site. 

. . . . 

The ATC site is vacant and the majority ofstructures.have been removed. No residents or 
. workers are· present, and· rare species hav~ not ~en observed on site in recent years. Based on post- . 
Removal conditions artd limited target~, the soil exposure and air pathways represent a minimal 
hazard to human health and the environment. · 

·24 



• I 

8.0. · SUMMARY AND CONCLUSIONS 
. I . . . . . 

· ·.During the 1996-1999 Time-Critical Removal Action, the EPA and Coast Guard .dismantled 
and removed the Old ATC.Refineiy'·s.petroleum processing, storage and transfer equipment, along 
with improperly dis_PQsed tank~botto~ ·sludges and.ch~~ containers. Visib~~ produCt sheeti'was· 
remoyed ·from fh:e water table at t:wo ·on-s~te Io~tions·. Lead .and petroleum· contaminated so~s\vere 
removed to RCRA. disposal facilities ·or bio-treated. Surface drainage was re-direCted to two on-site 
sUrfaCe impoundments, Pre,..existing discharges to the· -cape Fear River were eliminated. ~ackfilling 
of treated soils and extension of riverfront berms reduced ·the ATC site; s vulnerability to future 
.flooding. · · · · · · . .. · .. 

:.. · Jn·2oo1~·the NC Superfund .Section recpmmended c6mpletioti of a Stippl~me~tal ESI {SESI) 
at 'the ATC ·site, in order t.o characteriZe Post~Renioval·site conditions and ·evaluate any continued 
threats to human health.or the environment. SESI field operation_s, oonducted in January 2002, 
included shallow groundwater sampling on site and beneath the Cape Fear riverbed, surface ·and 

· subsurface soil samplitig, ·and surface water and sediment ~piing at the ATC site's two surface 
imp9undments and along the ·cape Fear watei-front. Samples)vere ·~al~ed for·Tc:r,.· s·emi-volatile 

·organic compounds .(SVOCs) and TAL inorgf:Ulics. · Selected sample~ ·were also analyzed for 
dioxinS!furans. · · . · · · · · · · · · · 

. . G;roundw~erbeneath the southeast portion·ofthe ATC $ite cO.ntained .SVOCs which exceed. 
,health-based benchmarks. · Concentration$ did not indicate free product on the water table. Arsenic 
in groundwater exceeded:~ts federal heatth-based benc~ark, but is not ·elevated .. above ba~kground: 
.Barium · artci ··zinc exceeded· background levels but did not· e~ceed ·health-base~:l 'benchmarks. 
cliromium, lead, vanadium and .zinc 'were ·preseQt in scattered samples' and.· did not 'exceed 
benchmarks: Groundwater targets for the ATC site are very limited; the neareSt groundwat~r wells· 
subject to potential cont~ation are tWo miles away. 

. W ~tei: and ~ent. in the Arc site's northein. and ~uthem impouridments contained SVOCs 
and· inorganic contaminants. Overflow fram·tl)e southern impoundment'discharges to the inouth of 
the A.TC site's river inlet, which is the overland p~opable point: of entry (PPE) to.surface water. The. 
iOiet also contains a municipal storm water outfall. 'No su.rface.water discharge point was identified 

:for· the northe~ impoundment. · Neither impoundment has an imperm~ble liner. Therefore, 
·.impoundment contaminants are expected to infiltrate·to groundwater'.· The ATC site'.s entire Cape 
~ear waterfront is the PP~ for groundwater discharge to the surface wat~r pa~h~ay. · 

. . Several SESI se~iment samples along the Cape Fear wat~rfront contained fluoranthene and 
pyrene. Ro~ever sinill~ concentrations. were reported in backgrourid . .se~im.ent upriver from the 
ATC ·site. No. other SVOCs.were detected·m the river samples:. ·ruver sediment samples at the in)et. 

· PPE and the fo!Oler NPpES discharge co~tained elevated -lead concentratiqns. However, ~to~c~l 
. sediment·sainpling detected a higher lead concentration hi sediment ·below the stonnwater'outfa11 in 
. the upperirlle~. No other el~vated con~ts wer~deiected in.the P.PE and.NPDES river .. samples. 
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Sediment collected .9,.04 mile . do~ver from the inlet,· adjacent to .the .s~uthem. 
impoutidment, contaiited elevated arsenic ruid zinc concentrations. Ar~e~c w~· also ~etected hi 
sediment 0.07 downriver from the inlet, at the watexfr<;>nt of the JLM terminal Background qver 
sediments jvere non-detect for ar8enic .. The do~ver s¢diment concentration·was apprp~~tely 
1 ~7 times the b~kground sample quantitation limit. Surface wat.er 0.04 mile downriver from the inlet, 
elevated arsenic, ·chromium and vanadium. Surface water at the JLM .te~ coniamed chroinium 
at 3.5 tiines background ~ncentration. · 

Samp~g ofriverp~ gro~n~~ater 0.04 riille do~~er from the inlet was unsuccessful due. 
to high:iurbidity. ·Therefore, .surf~ :water and sediment contami:Ilant attribution to the impoundment 
could not be dire~Iy ·tested. JLM waterfront groundwater 0.07 mile downriver from .the inlet 
conwnelaceriaphthene and. lead~ the latter exceeding its federal benclunark and staie groundwater 
limit. However, in the corresponding surface water and sediment saniples, neither contaminant · 
exceeaed baclcground.levels. . . . . 

The Cape Fear River is a ~mmercial !Uld recreationai fishery and contains extensive wetl~d 
frontage and several rare·species: Fishing has not been observed in proximity'to.the ATC site.· .The 
threatened American Alligator was obse~ed on site during the. early 1990s, prior to· the tefi~ery 
removal, but ~ not been observed there in recent ·years. The endangered Shortnose Sturgeon was 
reported to inhabifthe central Cape Fear River channel directly upriver from the ATC site. . . . . 

A ~ite inve$tigation report completed for·JLM lndustrie~ conciudes that inorganic soil and 
groundwater contaminatio'n at Southern Metals ~ecyc~g· Co. has migrated to ~he JLM.tenninal. The 
report.indicates that soil and .groun~water at JLM contain sevei:al inorganic contaminants; .including 
arsenic; chro~um and 'lead. The full eXtent of eontamiitant migration from JLM t~ward the Cape 
Fear River was not determined. · · .· · 

SESI ·sampling indicated that on-site soil$ contained residu~ SVOC concentrations. that 
exceeded federal benchm~ks and state remedjation goals. Lead concentrations in on-site soils did. 
not exceed federal or state limits, except beneath the property line .with the neighboring Southern 
Metals Recycling facility.' Surface soil at this location, and downgradierit in the ATC site'·s southern 
d~amage ditch, contained elevatect vanadium concentrations which did not exceed soil.limits. . . . . . . . 

. . 
. Soil sampling for Dioxins/Fmans detected elevated concentrations of dioxin congeners in one 

surface sample at the property line with Southern Metals Recycling. Elevated :furan ·congener · 
concentrations were reported in some Samples, but did not exeeed regulatory limits. 

·The ATC site is presently vaeant and no full-time workers are present. The property is 
fenced and ·substantially vegetated. No residents are reported within a ·0.25 mile radius, and no 

.. schools or day care facilities 'are ev_ident in proximity to the ATC site. Du.ring the 'SESI, 
photoionization meters were used on site to monitor air quality' during subsurface explorations. 
Although faint petroleinu· odors·were reported, ·no elevated photoionizaiio~ r~dings were obtajp.ed 
on site dtuirig the· SESI. No blowing dust or particulates were observed: . . . . 
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-Review of the ~ESI findings and results leads to ~e following qonclusions: 
. . . 

I. - · Due to -~ted targets; and to sub$ittial reduction of' on-site ~ntaininati_on by the 1996-1 ~99 · 
Removal Action, the groundwater, soil exposure ~d air·pathways are considered to be of 
minimal concern at the ATC site. The surface water path}Vay is of greater concern, due to 
'the .apparent release .·of inorganic contatninants to the overland and gi-oundwater .PPE.s .. _.. · 

2 

, . 

·The pr~Ce of potential altemative·contaminant sources eompljcates conuiminant 'attr;ibuti~n 
both at the PPEs at?-d dqwnriver from the -~TC site. The primary alterpative source, South~m 
·Metals Recycling,.is scheduled for pre-CERCLIS screeD.ing_by the.NC Superfund Section. 
Municipal stonnwater. outfall to the site's riverfront ·inlet is also· a suspected alternative· 

· contaminant source . · · 

.· 3. The surfa~ water pathway is described as a fishery containing threatened and endangered 
. animal species. However~ in recent years, no fishing activity. or. rare species· has been 
observed hi proximity tb the PPEs or· d4"ectly dowiuiver from the· ATC site, where 

----
-
-
I 

-
' I 
I· 
I .. _ .. 

. . 

}.. . . . 
.i~ .. -

contaminants have been detected. · · 
... 

Based oi1 the above considerationS the Old ATC Refinery site is recommended for no further_· 
remedial action under CERCLA. · 

.. 
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Figure 5.9. Average July Temperature In N.t;. 

.. 
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 

Figure 5. 10; Mean Maximum July Temperature in N.C. 
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Source: U.S. Depart~ent of Commerce, Weather.and Climate in North .Carolina, 1972. 
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These strip-like regtons nave rongerrreeze-rree seasons 
and thereby show earlier dates for" the end of th'e freeze . 
period than their surroundings. They support frost
sus·ceptible vegetation long after the greenery has 
disappeared in nearby areas. Often in early winter or 
even in midwinter a contrasting belt of green flanked . 
above·and below by brown r:nay be seen. These green 
belts are characteristically located along slopes that 

. face the winter sun, are prote.cted from cold northern 
winds; and have cold air drainage to lower-valleys. The 
blossoming of dogwood and redbud moves across the 
state in a pattern similar to that of the· end of the .freeze 
season to blanket North Carolina with color and beauty. 

Summer Summer is characterized by its high tempera
tures, high humidities, high amounts of rainfall, and high 
physiological stress. Except for the amelioration of these 
climatic elements in the Mountains, and the relief 
afforded by sea breezes along the coast, elsewhere in 
the state summer is a season of extremes. Mean monthly 
minimum temperatures for July and August are in the · 
upper seve.nties and eighties and mean maximum 
temperatures reach into the ·nineties. 

However, to quote a popular adage, "it's not the heat but · 
the humidity," and North Carolina's temperatures in 
combination with the high water vapor amounts preva-

. lent during the summer months are definitely uncomfort
aole. In addition, high sunshine percentages and a 
predominance of southerly winds tend to aggravate an 

. , ·.already unpleasant climatic conditiori. Only the periodic. 
passage of cool, dry air masses from the north and sea 
breezes in the coastal areas alleviate the discomfort of 
summer weather for North Carolina's low-lying counties. 

July Average Temperatures The pattern of. mean 
temperatures ir:"~ July is similar to the pattern in January 
(Figure s,g), However, in the Piedmont,and Coastal · 
Plain, isotherms are fewer in number and farther apart. In 
the Moun·tains,. the reverse is true. The widespread · · 
isotherms east of the Mountains indicate that tempera
ture averages across central and eastern North Carolina 
exhibit little contrast. From the western Piedmont to the 
coast, the difference in mean temperatures is only 4° F. 
Although the influence of the ocean is not evident in the 
arrangement of isotherms, the high temperatures of the 
Coastal Plain are made less severe by the cooling power 
of the sea breeze. Hatteras, on the Outer Banks, re.cords 
a temperature of goo F. on the average of only one day 
each year, while Wilmington, a short distance from the 
coast, has an occurrence of goo F. temperatures about 
twenty-four days annually. In contrast with these loca
tions, Raleigh and Winston-Salem mean temperatures for 
July are .slightly lower, but the average number of days 
on which ·a temperature of goo F. or above is experienced 
increases to mor'e than forty . 

--- - -- - - - ---- - - -----
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Winter The alternate passage of low- and h. 
pressure systems over the state during winter months 
results in changing weather conditions. Moisture and 
warm.er temperatures· are characteristically associated 
with frequently passing low-pressure cells. Lows are 
followed by polar highs, which bring lower temperatun 
and clear skies. However, even when under the influen 

· of these polar highs, temperatures seldom fall below 1 
F., and midday temperatures reach·into the forties, 
making the winter season very tolerable by northern 
standards. · 

January average temperatures shown in Rgure 5.2 
iliustrate the mildness of winters. Only at the highest, 
elevations do temperatures average below freezing. Tl 
mean temperature for January at Mount Mitchell is 28.~ 
F., the lowest in the state. Yet, at Asheville. located on· 
lee side of the mountains, temperatures for January 
average 39.4° F. · 

Nowhere else in North Carolina is the local contrast in 
temperatures as great as in the western counties. 
Temperature contrasts are least where the climate is. 
mildest. Hatteras, on the Outer Banks, has a January . 
mean of 48.0°F .• and only thirteen days eachyearwhe 
temperatures of 32° F. and below are recorded. 

The tendency for January isotherms to parallel the coa 
shows the influence of the Atlantic Ocean. Wilmington 
southeastern North Carolina. the most subtropical are: 
the state, exemplifies the maritime effect. This coastal 
city has a January mea,n temperature of 4 7.8° F., and a 
average of only eight days during January when 
temperatures dip t9 32° F. or less, as compared with 
eighteen days at Raleigh and nineteen at Asheville. 

In the P·iedmont, latitude is the primary control on 
temperature, and the isotherms maintain a zonal patte 
As might be expected, temperature averages lie be
tween those exhibited by the surrounding regions. 
Charlotte has a mean January temperature of 42.3° F., 
Greensboro, 39.0° F., and Raleigh, 42. r·F. 

However, whereas Asheville averages eighty-three de 
each year when temperatures drop below freezing, 
Winston-Salem has freezing temperatures eighty-eigt 
days annually, and Greensboro has eighty-four pays' 
freezing temperatures. 
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EXECUTIVE SUMMARY 

Landis, Inc. was retained by JLM Industries, Inc. to conduct an environmental 
investigation of alleged metals contamination ofthe JLM Terminal property in 
Wilmington, North Carolina. Soil samples and groundwater samples were collected in 
February through June of2000. Samples were collected on the JLM property, Southern 
Metals Recycling, Inc. property, and various off-site locations. Samples were transported 
to the laboratory ofGeoChem, Inc. in Morrisville, North Carolina for testing. GeoChem 
conducted metals analysis for eighteen metals and conducted toxic characteristic leaching 
procedure analysis for eight metals. 

··ExtensTve metalscontamination ofthe.soils consisting ofantimony,"arsen1c~-- . 
barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc were found on both the JLM property and 
the SMR site. The concentrations of these metals above the background level were 
compared between the JLM property and the SMR site. Geoprobe sampling provided a 
depth analysis of the metals in the soil at selected locations. Various findings of fact 
supported by the data prove that the SMR site is the primary source of metals 
contamination of the soils on the JLM property. 

Extensive metals contam'ination of the ground waters consisting of iron, 
manganese, and zinc were found on the JLM property. Less extensive metals 
contaminatimi of antimony, arsenic, barium, chromium, copper, lead, nickel, and 
vanadium were found on the JLM property. Exceedance of groundwater standards on the 
JLM property was found for arsenic, barium, chromium, copper, iron, lead, manganese, 
nickel, and zinc. Various finding of fact supported by the data proves that the SMR site 
is the primary source of metals contamination ofthe groundwater on the JLM property. 

Soils were found on the SMR site that had sufficient lead contamination to consist 
of toxic hazardous waste. This material may involve a significant portion of the soil 
material above the water table on SMR site. This and other metals contamination on the 
SMR site serves as a continuing source· of groundwater contamination of the JLM 
property. 
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INTRODUCTION 

Landis, Inc. was retained to conduct an environmental investigation for JLM 
Terp1inals, Inc. for their Wilmington Terminal (referred to herein as "JLM" property) in 
Wilmington, North Carolina, regarding contamination that may have occurred from the 
Southern Metals Recycling site (referred to herein as "SMR" site) located adjacent to the 
JLM facility. Landis, Inc. was retained to analyze the issues, determine findings of fact, 
and determine causation if any ofthe alleged metal contamination on the JLM property. 

On February 21, 2000, Barrett L. Kays conducted the initial site visit to the JLM 
property and met with Mr. Charlton L. Allen of the Seay Law Firm in Wilmington. On 
February 23, 2000, Barrett L. Kays conducted the initial collection of surface soil 
samples, and followed later with additional surface soil sampling on March 17, 2000 and 
April 26, 2000. Geoprobe sampling was conducted on May 31, 2000, and followed later 
with additional sampling on June 7, 2000. The initial groundwater sampling was· 
conducted on April26, 2000, followed with additional groundwater sampling on May 31, 
2000, June 7, 2000, and June 8, 2000. On May 11, 2000, Barrett L. Kays met with 
Stewart Benson of Stewart Benson & Associates to arrange for the land surveying ofthe 
property. 

On Friday, July 2, 1998 at 3:31 PM the Wilmington Fire Department was notified 
of an explosion at Southern Metals Recycling, Inc. facility at 13 Wright Street, 
Wilmington, NC. The Wilmington Fire Department responded with Engine Company 1, 
Engine Company 2, Engine Company 4, Engine Company 6, Engine Company 7, Engine 
Company Squad 1, Engine Company Tower I, and Cars 1, 2, 5, 6, 7, and 9. In addition, 
approximately five other area fire departments responded to provide additional engine 
companies, as well as the Wilmington Fire Department's Hazardous Materials Unit and 
the United States Coast Guard. The initial engine companies left the site at 11 :52 PM on 
July 2, 1998. Fire Department records are provided in Appendix F. Witnesses 
interviewed indicated that a heavy black smoke persisted from the time ofthe explosion 
and throughout the weekend and into Monday, July 5, 1998. 

During the suppression of the fire at Southern Metals Recycling, Inc. facility at 13 
Wright Street, a considerable amount of water was applied to the fire, so much so that 
runoff of the waters washed out onto Wright Street and entered the JLM property. JLM 
property storm drainage system intercepted the water until it became over capacity. At 
that time runoff waters wash down across the JLM property, down the storm drainage 
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system, and flowed into the JLM oil/water separator near the Cape Fear River. The 
runoff waters also wash across unpaved areas on the JLM property. During the week of 
July 5, 1998, JLM Terminals, Inc. hired a hazardous materials team to cleanup as much 
of the residue as possible from Wright Street, paved areas on JLM property, JLM storm 
drainage system, and JLM oil/water separator. 

On my initial sampling site visit on February 23, 2000, I found residue apparently 
from the fire in numerous areas on the JLM property. Residue was found in a storm 
drainage inlet and adjacent manhole at the end of Wright Street and just inside of the 
JLM property (Sample Test JSA04). Surface metals residue was found covering the 
sandy soils to such an extent that the surface was black at Sample Test JSA05. 
Additional metals residue was found on March 17, 2000 on various soil surfaces ofthe 
JLM property including but not limited to Sample Test JSA16, JSA17, and JSA20. In the 
soil area surrounding Sample Test JSA20, a heavy coating of metals residue, as well as, a 
large area of caked coatings about a quarter inch thick covered the soil surface. 

On February 23, 2000, I collected three surface soil samples off-site to the east of 
the properties, as well as, one sample in Wright Street right-of-way, one sample in JLM 
storm drainage system, and five samples on SMR site. Based upon some preliminary 
results by GeoChem, chemical testing laboratory, an additional nine samples were taken 
on March 17, 2000 and three ·samples were taken on April 26, 2000. The preliminary 
results suggested that a considerable amount of metals contamination might have been 
deposited across the JLM property as deposition from the explosion, fire, and smoke. 

Climatic records (Appendix G) were collected for the nearest official 
meteorological weather station located at the Wilmington Airport. The climatic reco"rds 
show that on July 2, 1998 the wind direction at 14:53 and 15:53 were variable, at 16:53 
was 310, at 17:53 was 300, at 18:53 was 280, at 19:53 was 230, and at 20:53 was 000. 
Thus during the early portion ofthe fire the wind direction was generally out ofthe 
northwest and shifting to out of the southwest. Over night and starting late on July 2, 
1998, the wind shifted at 20:53 to 000 out of the north and slowly shifted to the northeast 
so that at 8:53 it was 030. During this overnight period heavy black smoke blew directly 
across the JLM property depositing materials starting at the eastern most side about 180 
degrees or due south of the eastern most portions of the fire and spr~ading west to about 
215 degrees or southwest of the western most portion of the fire. This deposition area on 
JLM property is represented by an area bounded by a north south line just east of JLM 
Tank 210, westward to a line starting at Sample Test #25 and running southwest to 
midway through JLM Tank 204. To the north the area is bounded by SMR site and 
Wright Street right-of-way and to the south by the Colonial Terminal property. This area 
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is approximately 6.94 acres and is about one-halfofthe JLM property that is above the 
normal high water mark of the Cape Fear River. 

Based upon the preliminary results of the initial surface soil sampling an 
extensive area of the JLM property was thought to have been affected by the deposition 
from the fire. Groundwater from various monitoring wells was collected on April 26, 
2000 and additional wells were sampled on June 8, 2000. In addition groundwater 
samples were collected on May 31, 2000 and June 7, 2000 below a number of the 
geoprobe samples. On June 7 and 8, 2000, water surface measurements were made for 
the various monitoring wells that had been sampled. These water surface measurements 
along with field surveying of the wells and geoprobe locations was used to prepare a 
water surface contour map of the subsurface of the JLM property and SMR site 
(Appendix J). · 

Geoprobe sampling of the soil on May 31,2000 and June 7, 2000 was conducted · 
to analyze deeper into the soil. During the process of collecting the geoprobe samples, 
soil samples at certain depths were so encrusted with metals that it was difficult to 
advance the pr~be through these soil layers. The encrusted soils were found on SMR site 
at JSA09, 23, and 26. At Sample Test location JSA23, it was necessary to twice relocate 
the equipment before hydraulic truck mounted geoprobe could cut through the encrusted . 
layer .. The total metals analyzed accounted for between nine and fifteen percent of the 
soil for the surface samples at JSA09, 10, 23, and 26, all on the SMR site. This unusually 
high level of metals in the soils on the SMR site made it difficult for the laboratory to 
achieve their accuracy standards due to the interference between various metals found in 
the soil samples. The interference was made more difficult by the variety of metals found 
and the large quantity of metals in the soils. 

JLM Terminals, Inc. purchased the JLM property in 1992 from Unocal. Prior to 
the purchase of the property, JLM had an environmental audit prepared for the property. 
The report was entitled "Environmental Assessment, Soil and Groundwater Sampling and 
Analysis, Unocal, Cape Fear Terminal" and dated October 1992. GeoChem, Inc prepared 
the laboratory work for the 1992 report. Therefore, it was decided to use GeoChem, Inc. 
to prepare the laboratory analysis for this report to assure a comparably high level of 
quality control and quality assurance ofthe data. 
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SAMPLING PROCEDURES 

. Surface soil samples were collected on February 23, 2000 (JSA01 through 
JSA10), March 17,2000 (JSA11 through JSA19), and April26, 2000 (JSA20 through 
JSA22). The samples were taken from the upper 3-inch layer of the soils. Sampling 
equipment was decontaminated between sample collection using a non-phosphate soap 
wash, rinse of distilled water, rinse with isopropyl alcohol, and a final distilled water · 
rinse. Additional samples were collected on May 31, 2000 (JSA20, JSA23 through 
JSA25) and June 7, 2000 (JSA09, JSA26 through JSA31). The JSA09 and JSA20 
repeated previous samples at those locations. These samples were collected using a truck 
mounted hydraulic Geoprobe and the surface samples were for the 0 to 1-foot depth, 
except for JSA09, which was for the 0 to 3-foot depth. The JSA09 sample was moist and 
upon breaki~g through the metal encrusted surface the probe did not stop until reaching a 
3-foot depth. The geoprobe equipment was similarly decontaminated as described above. 
Samples were place in labeled plastic bags, held on ice, and transported to GeoChem, Inc. 
lab in Morrisville, North Carolina. 

Deeper soil samples were collected in a similar manner using the Geoprobe and 
with the assistance of Triangle Environmental, Inc., Raleigh, North Carolina. On May 
31, 2000 (JSA20, JSA23 through JSA25) and on June 7, 2000 (JSA09, JSA26 through 
JSA31) were collected at predetermined depth ranges of 1 to 2-feet, 2 to 3-feet, 4 to 5-
feet, 6 to 7-feet, 8 to 9-feet, and 10 to IT-feet. Samples were not taken at all of the boring 
depth ranges. Each sample utilized the complete core sample from the depth range. 

Triangle Engineering personnel that normally collect groundwater samples on the 
"JLM site collected groundwater samples. Samples were collected on June 7 and 8, 2000 
for forty-one of the JLM monitoring wells after purging. Four samples were collected for 
each well consisting of: (A) unfiltered sample with preservative, (B) unfiltered without 
preservative, (C) filtered with preservative, and (D) filtered without preservative, in 
plastic sample containers with or without preservative provided by GeoChem, Inc. 
Samples were colleCted using a peristaltic pump. Filtered samples were collected by 
pumping through a Single Sample disposable groundwater 0.45-micron filter. Samples 
were held on ice and transported to GeoChem, Inc. in Morrisville, North Carolina. The A 
samples were analyzed by GeoChem, Inc. and the B, C, D samples were placed on hold 
at GeoChem, Inc. Water surface depth measurements were made for each well and later 
tied into surveyed elevation by Stuart Benson & Associates, P A, land surveyors, in 
Wilmington, North Carolina. 
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Groundwater samples were also collected with the assistance of Triangle 
Engineering during the collect of Geoprobe samples. Samples were collected on May 31, 
2000 (JGW20, JGW23 through JGW25) and on June 7, 2000 (JGW09 and JGW26) by 
advancing a 0.56-inch diameter screen point groundwater sampler below the water table. 
Four· samples were collected below each boring consisting of: (A) unfiltered sample with 
preservative, (B) unfiltered without preservative, (C) filtered with preservative, and (D) 
filtered without preservative, in plastic sample containers with or without preservative 
provided by GeoChem, Inc. Samples were collected using a peristaltic pump. Filtered 
samples were collected by pumping through a Single Sample disposable groundwater 
0.45-micron filter. Samples were held on ice and transported to GeoChem, Inc. in 
Morrisville, North Carolina. The A samples were analyzed by GeoChem, Inc. and the B, 
C, D samples were placed on hold at GeoChem, Inc. Approximate water surface depth 
was determined for each boring prior to advancing the sampler on the SMR site in order 
to estimate the subsurface water surface contours. 
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ANALYTICAL PROCEDURES 

The various soil samples were analyzed for antimony, arsenic, barium, cadmium, ·· 
·chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, selenium, 
silver, thallium, vanadium~ and zinc using Method 3050B, Acid Digestion of Sediments, 
Sludges, and Soils, and Method 7000A, Atomic Absorption Methods. Analytical metals 
data for surface soil samples is provided in Appendix A. Analytical metals data for soil 
boring (Geoprobe)samples is provided in Appendix B. Selected soil samples were 
analyzed for arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver 
using the Method 1311, Toxic Characteristic Leaching Procedure (TCLP) to determine 
the RCRA toxicity characteristic for hazardous waste, and Method 7000A, Atomic 
Absorption Methods. Analytical metals data for TCLP are provided in Appendix C. 

The various water samples were analyzed for the following metals: antimony, 
arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, selenium, silver, thallium, vanadium, and zinc using Method 3030C as 
prescribed for groundwater samples by North Carolina Division of Water Quality, and 
Method 7000A, Atomic Absorption Methods. Analytical metals data for groundwater 
samples are provided in Appendix D. 

The Methods 1311, 3030C, 3050B, and 7000A are provided in Appendix E. In 
order to calculate percentages, BDL (Below Detection Limit) and BQL (Below 
Quantitative Limit) values are taken to be 0.001. 
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RESULTS OF SURFACE SOILS METALS ANALYSIS 

A total ofthirty-three surface soil samples were collected across the JLM and 
SMR sites, and in the vicinity ofthese properties. The soil sample test locations are 
shown on map in Appendix H. Table 1 presents the laboratory data for these soil 
samples, which were tested for eighteen metals. One of the surface samples (OOJSA01) 
was considered to be the best representation of the background conditions in the vicinity 
of the properties. Nine of the surface samples (OOJSA05, 06, 07, 08, 09, 10, 09, 23, and 
26) were collected on the SMR property. Fourteen ofthe surface samples (OOJSA11, 12, 
13, 15, 16, 17, 19, 20, 21, 22, 24, 25, and 27) were collected on the JLM property. Two 
other samples were collected to the east of SMR property (OOJSA02 and 03), one was 
collected in a storm drainage manhole in Wright Street (OOJSA04), four were collected 
and later found to be south of JLM property (OOJSA14, 18, 28, and 29), and three were 
collected from underneath asphalt pavement (OOJSA29, 30, and 31). 

The sample collected from the storm drainage system (OOJSA04) indicates the 
presence of thirteen of the met~ls consisting of antimony, arsenic, chromium, copper, 
iron, lead, magnesium, manganese, mercury, nickel, thallium, vanadium, and zinc. Based 
upon this sample it is probable that the runoff from the suppression ofthe fire and other 
runoff of metals from Wright Street contained these thirteen metals. 

The mean concentrations of metals in the surface soils of the SMR property as 
compared to the JLM property indicates significantly higher levels of antimony, arsenic, 
barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc. These sixteen metals are so concentrated 
in the surface soils ofthe SMR property that their mean values range from a low of 703 
percent greater to 2,518,000 percent greater than the mean values found on the JLM 
property. Only two of eighteen metals, selenium and silver were present in one ofthe 
surface soil samples on the JLM property and at low concentrations. 

The mean concentrations of metals in the surface soils of the SMR property as 
compared to the background samples indicates significantly higher levels of antimony, 
arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc. These sixteen metals are so concentrated 
in the surface soils of the SMR property that their mean values range from a low of 119 
percent greater to 16,961,000 percent greater than the values for the background sample. 
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Two of the metals, selenium and silver were not found in the background sample or on 
·any of the surface samples at JLM property. 

The mean concentrations of metals in the surface soils of the JLM property as 
compared to the background sample indicates significantly higher levels of arsenic, 
chromium, copper, iron, lead, manganese, mercury, nickel, thallium, and vanadirim. 
These ten metals were significantly concentrated in the surface soils of the JLM property 
that their mean values ranges from a low of 112 percent greater to a high of395,000 
percent greater than the values of the background sample. Four of the metals, antimony, 
barium, magnesium, and zinc had lower mean concentrations on the JLM property. Two 
ofthe metals, cadmium and cobalt were not found in the background samples or on any 
ofthe surface samples at SMR. 

Antimony- Antimony was found in all nine SMR samples ranging from 2.61 to · 
85.24 mglk:g and with a mean value of34.29 mglk:g. The SMR mean exceeded the JLM 
mean by 849 percent and exceeded the background by 269 percent. Antimony was found 
in eleven of the fourteen JLM samples ranging from 0 to 11.14 mglk:g and with a mean 
value of 4.04 mglk:g. The JLM mean was 12 percent of SMR mean and 32 percent of the 
background .. Antimony concentration above the background for JLM property is found 
only at test location 21, directly across from the SMR site. All other JLM samples are 
below the background concentration. 

Arsenic- Arsenic was found in all nine SMR samples ranging from 0.71 to 54.05 
mg/kg and with a mean value of 13.92 mglk:g. The SMR mean exceeded the JLM mean 
by 2,175 percent arid exceeded the background by 1,392,000 percent. Arsenic was found 
in ten of the fourteen JLM samples ranging from 0 to 3.76 mglkg and with a mean value 
of 0.64 mglk:g. The JLM mean was 5 percent of SMR mean and exceeded the 
background by 640,000 percent. Arsenic concentrations exceeding the background were 
found to cover a significant amount of the JLM property and the proximate cause of this 
elevated level of arsenic is due to the fact that it came from the SMR site. 

Barium -Barium was found in three of the nine SMR samples ranging from 0 to 
412.24 mglk:g and with a mean value of79.82 mglk:g. The SMR mean exceeded the JLM 
mean by 1 ,517 percent and exceeded the background by 119 percent. Barium was found 
five of the fourteen JLM samples ranging from 0 to 125.6 mglk:g and with a mean value 
of 15.29 mglk:g. The JLM mean was 19 percent of SMR mean and 23 percent of 
background. The highest JLM barium concentration was located at test location 21 
directly across from the SMR site. Barium concentration above the background for JLM 
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property is located only at test locatic:m 21, directly across from the SMR site. All other 
JLM samples are below the background value. 

Cadmium- Cadmium was found in five of the nine SMR samples ranging from 
0 to 67.36 mg/kg and with a mean value of25.18 mglkg. The SMR mean exceeded the 
JLM mean by 2,518,000 percent and exceeded the background by the same. Cadmium 
was not found in any of the fourteen JLM samples. Cadmium was not found in the 
background sample. No evidence was found that cadmium on SMR has spread to surface 
soils on JLM property. 

Chromium- Chromium was found in all nine SMR samples ranging from 12.15 
to 1,050.37 mglkg and with a mean value of329.52 mglkg. The SMR mean exceeded the 
JLM mean by 3,524 percent and exceeded the background by 4,832 percent. Chromium 
was found in nine of the fourteen JLM samples ranging from 0 to 35.65 mg/kg. The JLM 
mean was 9 percent of the SMR mean and exceeded the background by 137 percent. The 
highest JLM concentration of chromium was found at test location 17, directly adjacent 
to the SMR site. Chromium concentrations exceeding the background were found to 
cover a significant amount of the JLM property and the proximate cause of this elevated 
level of chromium is due to the fact that it has come from the SMR site. 

Cobalt- Cobalt was found in five of the nine SMR samples ranging from 0 to 
53.58 mg/kg and with a mean value of 19.75 mg/kg. The SMR mean exceeded the JLM 
mean by 1,975,000 percent and exceeded the background by the same. Cobalt was not 
found in any ofthe fourteen JLM samples. Cadmium was not found in the background 
sample. No evidence was found that cadmium on SMR has spread to surface soils of 
JLM property. 

·Copper- Copper was found in all ofthe nine SMR samples ranging from 62.87 
to 3,804.36 mglkg and with a mean value of 1,965.08 mglkg. The SMR mean exceeded 
the JLM mean by 686 percent and exceeded the background by 57,627 percent. 
Chromium was found in thirteen ofthe fourteen JLM samples ranging from 2.15 to 
3,402.64 mglkg and with a mean value of286.35 mglkg. The JLM mean was 14 percent 
of the SMR mean and exceeded the background by 8,397 percent. The highest JLM 
concentration of copper occurred at test location 21 directly across from the SMR site. 
Copper concentrations exceeding the background were found to cover a significant 
amount of the JLM property and the proximate cause of this elevated level of copper is 
due to the fact that it came from the SMR site. 
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Iron -Iron was found in all ofthe nine SMR samples ranging from 4,911.77 to 
97,891.02 mg/kg and with a mean value of52,516.84 mg/kg. The SMR mean exceeded 
the JLM mean by 967 percent and exceeded the background by 5,487 percent. Iron was 
found in all of the fourteen JLM samples ranging from 1,092.71 to 22,218.49 mglkg and 
with a mean value of 5,429.42 mg/kg. The JLM mean was 10 percent of the SMR mean 
and exceeded the background by 567 percent. The highest JLM concentration of iron 
occurred at test location 21 directly across from the SMR site. Iron concentrations 
exceeding the background were found to cover a significant amount of the JLM property 
and the proximate cause of this elevated level of iron is due to the fact that it came from 
the SMR site. 

Lead- Lead was found in all nine of the SMR samples ranging from 123.64 to 
28,758.8 mglkg and-with a mean value of 6,003.45 mglkg. The SMR mean exceeded the 
JLM mean by 2,952 percent and exceeded the background by 23,571 percent. Lead was 
found in all fourteen of the JLM samples ranging from 16.3 to 1,352.83 mglkg and with a 
mean value of203.39 mglkg. The JLM mean was 3 percent of the SMR mean and 
exceeded the background by 799 percent. The highest JLM value was found at test 
location 21 directly across from the SMR site. Lead concentrations exceeding the 
background were found to cover a significant amount of the JLM property and the 
proximate cause of this elevated level oflead is the fact that it came from the SMR site. 

Magnesium- Magnesium was found in all nine ofthe SMR samples ranging 
from 779.1 to 6,946.36 mg/kg and with a rriean value of2,920.18 mglkg. The SMR mean 
exceeded the JLM mean by 1,181 percent and exceeded the background by 321 percent. 
Magnesium was found in all fourteen ofthe JLM samples ranging from 13.66 to 850.66 
mg/kg and with a mean value of 24 7.17 mglkg. The JLM mean was 8 percent of the 
SMR mean and was 27 percent of the background. All of the JLM samples are below the 
background value; therefore there is no evidence that magnesium from the SMR site has 
spread across the JLM property. 

Manganese- Manganese was found in all nine of the SMR samples ranging from 
47.36 to 11,098.32 mglkg and with a mean value of2,139.66 mg/kg. The SMR mean 
exceeded the JLM mean by 6,099 percent and exceeded the background by 14,477 
percent. Manganese was found in all fourteen ofthe JLM samples ranging from 4.09 to 
144.11 mglkg and with a mean value of35.08 mglkg. The JLM mean was 2 percent of . 
the SMR mean and exceeded the background by 237 percent. The highest JLM 
concentration was found at test location 21 directly across from the SMR site. 
Manganese concentrations .exceeding the background were found to cover a significant 
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amount of the JLM property and the proximate cause of this elevated level of manganese 
is due to the fact that it came from the SMR site. 

Mercury- Mercury was found in all nine ofthe.SMR samples ranging from 1.89 
to 742.55 mg/kg and with a mean value of 191.73 mg/kg. The SMR mean exceeded the 
JLM mean by 12,614 percent and exceeded the background by 14,098 percent. Mercury 
was found in twelve ofthe fourteen JLM samples ranging from 0 to 4.14 mglkg and with 
a mean value of 1.52 mglkg. The JLM mean was I percent of the SMR mean and 
exceeded the background by 112 percent. Mercury concentrations exceeding the 
background were found to cover a significant amount of the JLM property and the 
proximate cause ofthis elevated level of mercury is due to the fact that it came from the 
SMRsite. 

Nickel- Nickel was found in eight ofthe nine SMR samples ranging from 0 to 
397.6 mg/kg and with a mean value of 169.61 mg/kg. The SMR mean exceeded the JLM 
mean by 4,294 percent and exceeded the background by 16,961;000 percent. Nickel was 
found in five of the fourteen of the JLM samples ranging from 0 to 25.22 mg/kg and with 
a mean of3.95 mg/kg. The JLM mean was 2 percent of the SMR mean and exceeded the 
background by 395,000 percent. The highest concentration of nickel was found at test 
location 21 directly across from the SMR site. Nickel concentrations exceeding the 
background were found to cover a limited amount of the JLM property and the proximate 
cause of this elevated level of arsenic is the fact that it came from the SMR site. 

Selenium - Selenium was not found in any of the nine SMR samples. Selenium 
was found in one of the fourteen JLM samples. The JLM sample was found at test 
location 20, adjacent to the SMR site, and had a concentration of0.62 mg/kg. The JLM 
mean was 0.05 mg/kg. The JLM mean was 5,000 percent of the SMR mean. No 
selenium was found in the background sample. 

Silver- Silver was not found in any of the nine SMR samples. Silver was found 
in one of the fourteen JLM samples. The JLM sample was found at test location 20, 
adjacent to the SMR site, and had a concentration of2.89 mglkg. The JLM mean was 
0.22 mglkg. The JLM mean was 22,000 percent ofthe SMR mean. No silver was found 
in the background sample. 

Thallium -Thallium was found in all of the nine SMR samples ranging from 
0.59 to 44.59 mglkg and with a mean value of 13.27 mglkg. The SMR mean exceeded 
the JLM mean by 1,818 percent and exceeded the background by 1,327,000 percent. 
Thallium was found in eight of the fourteen JLM samples ranging from 0. 71 to 3.48 
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mglkg and with a mean value of 0. 73 mglkg. The JLM mean was 6 percent of the SMR 
mean and exceeded the background by 73,000 percent. The highest JLM thallium value 
was found at test location 17, directly adjacent to the SMR site. Thallium concentrations 
exceeding the backgi-ound was found to cover a significant portion of the JLM property 
and the proximate cause of this elevated level ofthallium is due to the fact that it came 
from the SMR site. 

Vanadium- Vanadium was found in all of the nine SMR samples ranging from 
8.59 to 532.63 mglkg and with a mean value of 111.66 mg/kg. The SMR mean exceeded 
the JLM mean by 1,259 percent and exceeded the background by"3,343 percent. 
Vanadium was found in all fourteen ofthe JLM samples ranging from 2.24 to 36.87 
mglkg and with a mean value of 8.87 mglkg. The JLM mean was 8 percent of the SMR 
mean and exceeded the background by 266 percent. The highest JLM concentration was 
found at test location 21 directly across from the SMR site. Vanadium concentrations 
exceeding the background were found to cover a significant portion of the JLM property 
and the proximate cause ofthe elevated level of vanadium is due to the fact that it came 
from the SMR site. 

Zinc- Zinc was found in all of the nine SMR samples ranging from 2,464.44 to 
16,824.93 mglkg and with a mean value of9,223.23 mg/kg. The SMR. mean exceeded 
the JLM mean by 6, 771 percent and exceeded the background by 596 percent. Zinc was 
found eleven of the fourteen JLM samples ranging from 0 to 660.18 mg/kg and with a 
mean value of 136.21 mglkg. The JLM mean was 1 percent ofthe SMR mean and was 9 
percent of the background. The highest JLM concentration was found at test location 21 
directly across from the SMR site. All the SMR samples exceed the background and all 
the JLM samples are below the background concentration. 

Summary- The surface soil data supports the following facts: 
1. Nine of the eighteen metals found in the surface soils were found to 

significantly cover the JLM property at concentrations exceeding the 
background, which were primarily caused by the migration of metals from the 
SMR property. These metals are arsenic, chromium, copper, iron, lead, 
manganese, mercury, thallium, and vanadium. 

2. Three additional metals found in the surface soils were found to cover more 
limited portions of the JLM property at concentrations exceeding the 
background, and were primarily caused by migration of metals from the SMR 
property. These metals are antimony, barium, and nickel. 
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3. Four of the metals were found to have higher concentrations on SMR site as 
compared to JLM site, but were below background levels. These metals were 
cadmium, cobalt, magnesium, and zinc. 

4. Two of the surface soil metals, selenium and silver on the JLM property and 
in low levels at only one location, may have been as a result ofthe SMR site. 

Therefore, twelve of the metals, antimony, arsenic, barium, chromium, copper, 
iron, lead, manganese, mercury, nickel, thallium, and vanadium, have contaminated 
the surface soils of JLM property and primarily came from the SMR site. Due to the 
contamination above the background levels, these areas of contamination will need to be 
remediated probably by removal of the soil. Additionally, it is probable that the runoff 
from the suppression ofthe fire contained thirteen metals consisting of antimony, 
arsenic, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, 
thallium, vanadium, and zinc. 
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TABLE 1 - JLM IndustrieS, Inc., Wilmington Terminal Site, Surface Soils Metals Data 
· Si1a.10fl Lah.lD.tt ~ Al:wlll; Jmlwn CatlmJwn Chromium Cl!ha.lt Cluuw: lam Lwf Magnesium 

Sb As Ba Cd Cr Co Cu Fe · Pb Mg 

mg/kg mglkg mglkg mg/kg mg/kg mg/kg mglkg mglkg mglkg mglkg 

OOJSA01 
OOJSA02 

OOJSA03 

OOJSA04 

OOJSA05 

OOJSA06 

OOJSA07 

OOJSA08 

OOJSA09 

OOJSA10 

OOJSA11 

OOJSA12 

· llOJSA13 

!.·JSA14 
--OOJSA15 

OOJSA16 

OOJSA17 

OOJSA16 

OOJSA19 

OOJSA20 

OOJSA21 

OOJSA22 

OOJSA09 

OOJSA20 

OOJSA23 

OOJSA24 

OOJSA25 

OOJSA26 

OOJSA27 

OOJSA26 

OOJSA29 

OOJSA30 

OOJSA31 

SMR 

JLM 

SMRIJLM 

JLMISMR 

Background 

SMR/Back 

JLM/Back 

436'' 

437" 

436" 

439" 

440 

441 

442 

443 

444 

445 

696 

699 

700 

701" 

702 

703 

704 

705" 

706 

932 

933 

934 

1332 

1224 

1229 

1236 

1243 

1335 

1341 

1327" 

1346" 

1333" 

1334" 

Mean 

Mean 

Percent 

Percent 

OOJSA01 

Percent 

Percent 

12.74 0 66.67 0 6.62 0 3.41 957.06 25.47 909.77 

10.91 2.03 0 0 14.12 0 440.57 3,536.96 288.72 762.76 

5.29 0.46 0 0 0 0 1.6 1,360.03 14.76 736.09 

6.93 16.1 0 0 21.56 0 496.02 6,663.36 180.55 50.10 

20.64 7.69 0 0 20.44 0 500.9 13,291.56 963.74 1,687.04 

2.61 

20.92 

10.06 
68.93 

39.63 

1.62 

1.99 

1.36 

17.16 

1.6 

1.04 

6.91 

91.06 

11.14 

2.26 

17.1 

1.93 

65.24 

4.75 

49.91 

0 

0 
10.7 

0 

0.63 

0 
0.64 

0 

34.29 

4.04 

8 

12 

12.74 

269 

32 

0.71 

. 0.81 

5.53 

17.48 

14.89 

0.23 

0.52 

3.76 

1.7 

1.04 

1.37 

0.52 

1.26 

0 

1.36 

1.55 

0.33 

54.05 

0 

15.38 

0 

0 

8.73 

1.34 

0.76 

0.77 

0.27 
0.32 

13.92 

0.64 

2,175 

0 

0 

1,392,000 

64,000 

0 

0 
.0 

0 
0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6.58 

125.6 

29.69 

412.24 

0 

291.09 

0 

21.61 

15.03 

23.0 

0 

30.44 

0 
0 

79.82 

15.29 

1,517 

19 

66.67 

119 

23 

0 
0 

0 

67.36 

55.27 

0 

0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

46.65 

0 

9.38 

0 

0 

47.92 

0 

0 

0 

0 
0 

25.18 

0 
2,518,000 

0 

0 
2,518,000 

100 

12.15 

42.92 

207.05 

567.1 

359.8 

10.23 

11.53 

10.63 

14.0 

12.42 

10.16 

35.65 

14.17 

16.41 

6.99 

7.36 

0 

0 

0 

0 

53.58 

29.46 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

653.83 29.25 

0 0 

1,050.37 40.58 

0 0 

10.74 0 

51.99 24.86 

0 0 
6.73 0 

6.29 0 

·6.65 0 

5.39 0 

329.52 19.75 

9.35 0 

3,524 1,975,000 

3 0 

6.82 0 

4,832 1,975,000 

137 100 

62.87 

2,207.74 

1,751.08 

3,289.79 

1,582.56 

21.75 

19.13 

11.93 

4.45 

13.46 

47.42 

69.74 

0 
42.74 

44.17 

3,402.64 

21.62 

3,023.36 

0 

3,804.33 

11.06 

2.15 

1,463.07 

6.5 

10.85 

6.06 

17.5 

2.2 

1,965.08 

286.35 

686 

15 

3.41 

57,627 

8,397 

4,911.77 
20,868.47 

45,267.27 

97,891.02 

94,521.57 

1,106.04 

1,362.69 

4,491.33 

3,133.64 

3,493.61 

2,629.96 

11,020.47 

3,354.62 

4,734.72 

8,522.66 

22,216.49 

5,442.97 

58,285.97 

1,092.71 

62,550.36 

1,509.66 

6,346.99 

75,063.59 

1,099.26 

2,570.92 

2,390.69 

3,232.35 
1,232.79 

52,516.84 

5,429.42 
967 

10 

957.08 

5,487 

567 

123.64 

670.44 

2,910.58 

8,553.46 

4,692.99 

83.15 

68.69 

64.41 

33.93 

74.53 

233.36 

302.56 

259.06 

26.33 

343.42 

1,352.63 

36.29 

28,758.8 

16.3 

4,622.49 

47.27 

18.65 

2,734.93 

40.61 

79.91 

53.69 
. 115.41 

40.4 

6,003.45 

203.39 

2,952 

3 

25.47 

23,571 

799 

3,185.38 

1,637.66 

2,851.43 
4,793.70 

3,415.46 

219.59 

365.13 

571.07 

2,517.51 

265.01 

44.79 

482.89 

658.01 

658.71 

103.64 

850.66 

99.95 

6,946.36 

13.66 

779.1 

29.99 

38.43 

985.48 

20.82 

847.44 

1,115.75 
714.41 

582.21 

2,920.18 

247.17 

1,181 
8 

909.77 

321 

27 

Bold values represent SMR site; •• Samples are not Included In JLM. 
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Manganese 

Mn 

mg/kg 

14.78 

43.2 

5.79 

78.62 

111.0 

47.36 

173.59 
499.89 

1,008.87 

672.66 

28.35 

32.14 

93.59 

72.11 

40.75 

6.96 

63.0 

6.48 

21.67 

40.64 

144.11 

58.55 

3,288.83 

4.09 

11,098.32 

10.77 
. 4.3 

327.74 

28.61 

31.69 

23.93 

58.06 

43.18 

2,139.66 

35.08 

6,099 

2 

14.78 

14,477 

237 

-

~ 
Hg 

mg/kg 

1.36 

2.14 

0 

1.74 

3.81 

1.89 

4.27 

354.95 

742.55 

328.51 

1.28 

1.23 

3.85 

0 

1.24 
4.14 

2.49 

1.62 

1.01 

1.65 

2.6 

0 
201.56 

0 
20.18 

0.59 

0.81 

67.81 

2.67 

0 
0 

2.47 

0 

191.73 

1.52 
12,614 

1 

1.36 

.t:n.ck.d . ~ 
Nl Se 

mg/1<9 mglkg 

0 0 
69.94 0 

0 0 
15.18 0 

15.65 0 

7.98 0 

28.82 0 

144.05 0 

375.98 0 

397.6 0 

0 0 
0 0 

0 0 
8.8 0 

0 0 
5.12 0 

8.14 0 

0 0 
5.47 0 

7.38 0 

25.22 0 

0 0 
468.5 

0 

0 

0 

0 

87.92 

0 

6.04 . 

0 

6.36 

0 

0 

0.62 

0 

0 

0 

0 

0 

0 

0 

0 
0 

Ag 

mglkg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 
0 . 

0 

0 

0 

0 
0 

2.89 

0 

0 

0 

0 

0 

0 

0 

0 
0 

169.61 

3.95 

0 0 

4,294 

2 

0.05 0.22 

2 0 
5,000 22,000 

T1 
mglkg 

0 
0.79 

0 
4.56 

2.81 

0.59 
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RESULTS OF GROUNDWATER METALS ANALYSIS 

Thirty-nine wells located on the JLM property and two wells located on the 
Colonial property to the south of JLM were used to calculate the groundwater surface 
elevations across the JLM site. These forty-one wells were surveyed (Appendix n and 
the water surface elevations were accurately measured on June 8 and 9, 2000. In 
addition, three approximate groundwater surface measurements were made on the S:MR 
property on May 31, 2000 and June 7, 2000, at the time of conducting the soil borings. 
These forty-four data points (Table 2) were used to calculate the groundwater surface 
contour map in Appendix H of this report. 

The groundwater surface contour map (Appendix J) demonstrates that a majority 
of the SMR property drains in the subsurface toward and across the JLM property. In 
addition, a portion of the SMR property drains in the subsurface toward and across the 
Carroll Carolina property and a portion of that drainage drains in the subsurface toward 
and across the JLM property. Therefore, metals found that leach through the soils on the 
SMR property and occur in the groundwater under the SMR property, should be found 
down gradient in the subsurface under the JLM property. In order to evaluate this 
potential condition groundwater was analyzed for the eighteen metals. 

Twenty-three of the wells are located on JLM property, three additional wells 
after field survey were found to actually lie on Colonial property, and three ofthe 
geoprobe wells are located on the SMR, were used to evaluate the metals in the 
groundwater under the properties. Ten of the metals were found to have significantly 
higher mean concentrations on the SMR property as compared to the JLM property 
(Table ~). These metals were antimony, barium, chromium, cobalt, copper, iron, lead, 
manganese, nickel, and zinc. There was no significant difference in the mean values 
between SMR and JLM for arsenic and magnesium. However, the concentrations in the 
wells of JLM closest to SMR are significantly higher for arsenic and magnesium. 
Vanadium was at a higher mean concentration on JLM, but the higher vanadium levels 
are cluster around and adjacent to the SMR site. No or no significant levels of cadmium, 
mercury, selenium, silver and thallium were found in the groundwaters. 

Antimony- Antimony was found in only one ofJLM's wells, MW-7 at a 
concentration of0.062 mg/1, it is located immediately adjacent to the S:MR property, and 
is down gradient from higher concentrations in the groundwater under the S:MR property. 
Antimony was found to have a concentration of0.24 mg/1 at GW-09 and 0.56 mg/1 at 
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I 
TABLE 2 - JLM lodustries. Inc .• Wilmington Terminal Site I 
Survey of Groundwater Surface Elevations, June 8-9, 2000 

I 
We.ll..tt Depth to Casing Top Ground Casing-Grounc Actual Water 

Water Ele~atiaD Ele~atiaD OiffereD"e Elevatian I ft. ft. ft. ft. ft. 

MW-2 9.98 17.86 16.26 1.60 8.38 

I MW-3 11.67 19.61 18.12 1.49 10.18 
MW-6 9.41 18.43 16.45 1.98 7.43 
MW-7· 10.56 21.34 19.57. 1.77 . 8.79 

I ·MW-8 13.31 26.45 24.55 1.90 11.41 
MW-9 5.35 9.04 6.21 2.83 2.52 
MW~10 4.35 6.57 4.45 2.12 2.23 
MW-11 6.49 7.41 . 5.24 2.17 4.32 I MW-13 3.61 7.11 5.21 1.90 1.71 
MW-14 1.35 4.49 4.90 -0.41 1.76 
MW-16 5.03 8.63 7.20 1.43 3.60 I MW-17 4.42 7.15 6.23 0.92 3.50 
RW-1 1.54 9.12 8.70 0.42 1.12 
RW-2 8.60 19.28 18.90 0.38 8.22 I RW-3 8.03 21.47 23.75 -2.28 10.31 
RW-4 12.22 26.00 24.51 1.49 10.73 
RW-5 2.90 6.70 6.10 0.60 2.30 

I RW-6 3.51 7.98 7.40 0.58 2.93 
RW-7 3.92 7.91 7.70 0.21 3.71 
RW-8 4.72 7.73 7.10 0.63 4.09 
RW-9 3.07 7.87 6.70 1.17 1.90 I RW-10 3.47 8.11 7.40 0.71 ·2.76 

RW-11 3.21. 7.65 6.90 0.75 2.46 
UC-1 3.81 7.57 6.20 1.37 2.44 I UC-2 4.58 8.95 7.50 1.45 3.13 
UC-3 10.02 19.31 16.53 2.78 7.24 
UC-5 14.11 27.43 25.91 1.52 12.59 

I UC-6 10.36 22.12 19.82 2.30 8.06 
UC-8 2.73 5.34 4.20 1.14 1.59 

UC-10 8.54 . 23.90 24.21 -0.31 8.85 

I UC-11 3.97 6.68 4.10 2.58 1.39 
UC-12 11.72 27.19 25.25 1.94 9.78 

UC-130 5.25 6.12 4.12 2.00 3.25 
PW-1 4.03 6.93 5.05 1.88 2.15 I PW-2 6.40 7.44 5.62 1.82 4.58 

URW-2 5.35 9.13 7.20 1.93 3.42 
URW-3 4.15 8.66 7.30 1.36 2.79 I 

Bold wells are located beyond JLM property. 

I 
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GW-26. North Carolina has no groundwater standard for antimony. Therefore,.the 
antimony contamination under the SMR site has migrated through the groundwater into 
the JLM property and is the proximate cause to the antimony contamination of the JLM 
property. 

Arsenic -Arsenic was found in five ofthe JLM wells, MW-7, RW-4, GW-20, 
GW-24, and GW-25, and all five locations are immediately adjacent or in close proximity 
to the SMR property: The highest concentration was found immediately down gradient 
from the SMR property at GW -20, which had a concentration of 1.613 mg/1, far in excess 
of the 0.05 mg/1 standard. The mean value for the SMR wells was 0.083 mg/1 compared 
to the mean value for the JLM wells of 0.086 mg/1. Although several ofthe JLM wells, 
GW-20 and GW-25, have concentrations higher than found under the SMR site, they are 
located in areas were concentration of the arsenic would be consistent with areas of 
accumulations in the groundwater. Two ofthe SMR wells, GW-09 and GW-26, and 
three ofthe JLM wells, GW-20, GW-24, and GW-25, exceed the groundwater standard 
for arsenic. All three of these JLM wells are located adjacent to the SMR site. Therefore, 
the arsenic contamination under the SMR site has migrated through the groundwater into 
the JLM property and has caused exceedance of the standards for portions ofthe JLM 
property. The SMR site is the proximate cause to the arsenic contamination ofthe JLM 
property. 

Barium- Barium was found in eleven of the JLM wells, MW-2, MW-4, MW-6, 
MW-7, MW-8, RW-5, UC-5, UC-6, GW-20, GW-24, and GW-25, all eleven locations 
are adjacent to the SMR property, along the JLM northern property line, or in areas of 
concentration down gradient to the SMR property or down gradient to the JLM northern 
property line. The highest concentrations of barium were found in the groundwater under 
the SMR property, GW-09 and GW-26, which had concentration of 4.99 and 2.024 mg/1, 
respectively. These two SMR wells and one of the JLM wells, GW-20, exceed the 
groundwater standard for barium. The mean value for the SMR wells exceeds the mean 
value for the JLM wells by 863 percent. Therefore, the barium contamination under the 
SMR site has migrated through the groundwater into the JLM property and has caused 
exceedance ofthe standards for portions ofthe JLM property. The SMR site is the 
proximate cause to the barium contamination ofthe JLM property. 

Cadmium- Cadmium was not found in any of the JLM, SMR, or Colonial wells. 
However, in a later.section it will be noted that high concentrations of cadmium are 
located in the SMR soil and just above the groundwater. Therefore, contamination of the 
groundwater is possible. But, at this time no contamination ofthe groundwater under 
JLM property has been caused by SMR site. 
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Chromium- Chromium was found in eight of the JLM wells, MW-3, MW-6, 
MW-7, MW-8, UC-6, GW-20, GW-24, and GW-25, and all eight locations are adjacent 
to the SMR property or along the JLM northern property line. The mean for the SMR 
site is 1,347.75 percent higher in chromium than the mean for the JLM site. The highest 
concentrations of chromium were found in the groundwater under the SMR property, at 

· GW-09 and GW-26, which had 2.08 and 2.345 mg/1, respectfully. All three of the SMR 
wells and five of the JLM wells exceed the groundwater standard for chromium of0.05 
mg/1. The three SMR wells exceed the groundwater standard for chromium by 2,992 
percent on average. Therefore, the chromium contamination under the SMR site has 
migrated through the groundwater into the JLM property and has caused exceedance of 
the groundwater standards for portions of the JLM property. The SMR site is the 
proximate cause to the chromium contamination in the groundwater of the JLM property. 

Cobalt- Cobalt was found in four ofthe JLM wells,RW-5, GW-20, GW-24, and 
GW-25, and three of these wells are located adjacent to the SMR property. The fourth 
well is located in a down gradient area where cobalt might be expected to concentrate. 
The highest concentration of cobalt was found adjacent and down gradient to the SMR 
property at GW-20. North Carolina has no groundwater standard for cobalt. The mean 
value of cobalt in the SMR wells is 3 78 percent greater than the mean value of cobalt in 
the JLM wells. Therefore, the cobalt contamination under the SMR site has migrated 
through the groundwater into the JLM property. The SMR site is the proximate cause to· 
the cobalt contamination in the groundwater of the JLM property. 

Copper- Copper was found in six ofthe JLMwells, MW-7, MW-8, RW-5, GW- · 
20, GW-24, and GW-25. The highest JLM concentrations were found adjacent to the 
SMR property. The highest overall concentrations of copper were found in the 
groundwater under the SMR property, GW-09 and GW-26. These two SMR wells · 
exceed the groundwater standard for copper. The mean concentration of copper in the 
SMR wells exceeds by 4,406 percent the mean concentration in the JLM wells. The 
mean SMR value exceeds the groundwater standard by 145 percent. Therefore, the 
copper contamination under the SMR site has migrated through the groundwater into the 
JLM property. The SMR site is the proximate cause to the copper contamination in the 
groundwater ofthe JLM property. 

Iron- Iron was found in all twenty-three of the JLM wells. The highest 
concentrations were found in the wells located adjacent to the SMR property or down 
gradient and in areas of concentration from the SMR property. Two of three highest 
concentrations were found in the groundwater under the SMR property at GW-09 and 
GW-26. All ofthe SMR wells, all ofthe JLM wells, and two of the Colonial wells · 
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exceed the groundwater standard for iron. The mean concentration in the SMR welis 
exceeds the mean concentration of the JLM wells by 397 percent. The mean 
concentration in the SMR wells exceed the groundwater standard foriron by 120,556 
percent. Therefore, the iron contamination under the SMR. site has migrated through the 
groundwater into the JLM property and has caused exceedance of the groundwater 
standards for iron essentially the entirety of the JLM property. The SMR. site is the 
proximate cause to the iron contamination in the groundwater of the JLM property. 

Lead- Lead was found in five ofthe·JLM wells, MW-9, RW-4, GW-20, GW-24, 
and GW-25. Four of these wells, MW-9, GW-20, GW-24, and GW-25 were adjacent to 
the SMR property; the fourth, RW -4; was found in a near by recovery well. The highest 
concentrations oflead were found in groundwater under the SMR property. The mean 
concentration of lead in the SMR wells exceeds the mean concentration in the JLM wells 
by 12,070 percent. All three ofthe SMR wells and four ofthe JLM wells exceed·the 
groundwater standard for lead. The mean concentration oflead in the SMR wells 
exceeds the groundwater standard by 43,453 percent. .Therefore, the lead contamination 
under the SMR site has migrated through the groundwater into the JLM property. The 
SMR. site is the proximate cause to the lead contamination in the groundwater of the JLM 
property. 

Magnesium- Magnesium was found in all twenty-three of the JLM wells. The 
highest concentrations were found in the wells located adjacent to the SMR property, 
GW-20 and GW-25, adjacent to the.JLM northern property line, MW-2, MW-3, MW-4, 
MW-5, MW-7, and down gradient and in areas of concentration from the SMRproperty, 
MW-17 and RW-5. North Carolina has no groundwater standard for magnesium. The 
mean concentration of magnesium in the SMR wells exceeds the mean concentration for 
the JLM wells by 105 percent. Therefore, the magnesium contamination under the SMR 
site has migrated through the groundwater into the JLM property. Magnesium is 
accumulating in the groundwater under the JLM property and the SMR site is the 
proximate cause to the magnesium contamination in the groundwater of the JLM 
property. 

Manganese- Manganese was found in all of the twenty-three wells ori the JLM 
property. The highest JLM concentrations, GW-20 and GW-25, are located in areas 
adjacent to the SMR property, adjacent to the JLM northern property line, and in areas of 
concentration down gradient of the SMR property. The overall highest concentrations 
were found in the groundwater under the SMR. property. The mean concentration of 
manganese in the SMR wells exceeds the mean concentration in the JLM wells by 656 
percent. All of the SMR. wells, all of the SMR wells, and all of the Colonial wells exceed 
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the standard for manganese. The mean concentration of manganese in the S:MR wells 
exceed the groundwater standard by 5,854 percent. therefore, the manganese 
contamination under the S:MR site has migrated through the groundwater ofthe JLM 
property, and has caused groundwater exceedance above the standards throughout the 
JLM property. The SMR site is the proximate cause to the manganese contamination in 
the groundwater of the JLM property. 

Mercury- Mercury was not found in any of the groundwater wells. However, it 
will be later noted that two of the S:MR profiles and one of the JLM profiles down 
gradient from the SMR site have mercury in the soil just above the groundwater. At this 
time the soil concentrations do not appear to pose any immediate threat to the 
groundwater. Therefore, the SMR property has not cause.any mercury contamination of 
the groundwater ofthe JLM property. 

Nickel- Nickel was found in six of the wells on the JLM property. The highest 
JLM concentrations, GW-20, GW-24, and GW-25, were found in areas adjacent to the 
SMR property. The overall highest concentrations were found in the groundwater under 
the SMR property. The mean concentration of nickel in the SMR wells exceeds the mean 
concentration in the JLM wells by 764 percent. All three of the SMR wells and three of 
the JLM wells exceed the groundwater standard for nickel. The mean concentration of 
nickel in the SMR wells exceeds the groundwater standard by 1,153 percent. Therefore, 
the nickel contamination under the SMR property has migrated through the groundwater 
into the JLM property and has cause exceedance of the groundwater standards. The SMR 
site is the proximate cause to the nickel contamination in the groundwater of the JLM 
property. · 

Selenium- Selenium was not found in any of the wells. 

Silver- Silver was found in three of the JLM wells. It will be later noted that 
silver was found in one of the SMR soil profiles and in one of the JLM soil profiles 
adjacent to the SMR property. One of the JLM w~lls immediate adjacent to the SMR 
property exceeds the groundwater standard for silver. Therefore, it is possible that the 
silver contamination in the groundwater JLM property was cause by contamination from 
the SMR property. 

Thallium- Thallium was found in only one ofthe wells, which was the JLM 
recovery well, RW-5. It will be later noted that thallium was found in three of the SMR 
soil profiles, two of the JLM soil profiles, and one of the Colonial soil profiles. North 
Carolina has no groundwater standard for thallium. Therefore, it is possible that the 
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thallium contamination in the groundwater JLM property was cause by contamination 
from the SMR property. 

Vanadium- Vanadium was found in six of the wells on the JLM property, MW-
4, MW-8, MW-12, GW-20, GW-24, and GW-25. The highest concentrations were found 
in areas adjacent to the SMR property, GW-20 and GW-25. High levels were also found 
in the groundwater under the SMR property. North Carolina has no groundwater 
standard for vanadium. It will be later noted that the vanadium contamination in the soil 
on the SMR site greatly exceeds the contamination of the JLM property. Therefore, the 
vanadium contamination in the soil on the SMR site is the probable cause of the 
groundwater contamination of the JLM property. 

Zinc- Zinc waS found in twenty-two of the wells on the JLM property. The 
highest JLM concentrations were found in areas adjacent to the SMR property, adjacent 
to the JLM northern property line, and areas of concentration down gradient of the SMR 
property. The overall highest concentrations were found in the groundwater under the 
SMR property. The mean concentration of zinc in the SMR wells exceeds the mean 
concentration of the JLM wells by 9,586 percent. Two of the SMR wells, GW-09, and 
GW-26, and one of the JLM wells, GW-20, exceed the groundwater standard for zinc. 
The mean concentration of zinc in the SMR wells exceed the groundwater standard by 
1,831 percent. Therefore, the zinc contamination under the SMR property has migrated 
through the groundwater into the JLM property and has cause exceedance ofthe 
groundwater standards. The SMR site is the proximate cause to the zinc contamination in 
the groundwater ofthe JLM property. 

Previous Metals Data- In 1992 metals analysis for arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, silver, and vanadium was conducted for JLM wells 
MW-4, MW-5, MW-6, MW-7, MW-9, MW-10, UC-6, UC-12, RW-2, RW-3, and RW-5. 
The MW-9 is now known to be on Colonial property.· The RW-2 was not sampled in 
2000. Comparison is made to the current data for those wells and metals that have shown 
a change in concentration are as follows: · 
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Well Metal 1992 Data 2000 Data I MW-4 Barium 0.118 mg/1 0.506 mgll 
Lead 0.044 0 
Vanadium 0.036 0.01 I MW-5 Barium 0.150 0 
Lead 0.108 0 

I Vanadium 0.039 0 
MW-6 Barium 0.144 0.037 

Chromium 0 0.013 

I Lead 0.129 0 
Vanadium 0.024 0 

MW-7 Arsenic 0 0.018 

I Barium 0.134 0.051 
Chromium 0.025 0.104 
Lead 0.043 0 

I Silver 0 0.027 
Vanadium 0.046 0 

MW-10 Barium 0.097 0 I Chromium 0.037 0 
Lead 0.015 0 
Vanadium 0.041 0 I UC-6 Barium 0.204 0.046 
Chromium 0.045 0.058 
Lead 0.146 0 I Vanadium 0.041 0 

UC-12 . Barium '0.894 0 
Chromium 0.277 0 I Lead 0.109 0 
Silver 0 0.011 
Vanadium 1.00 0.014 I RW-3 Barium 0.372 0 
Chromium 0.012 0 

RW-5 Barium 2.23 0.929 I Lead 0.030 0 

Bold values represent increases over the 1992 concentration. I 
I 
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Since 1992, JLM has conducted pumping and treatment for various organic 
carbon compounds in the groundwater. This has involved a considerable volume of the 
pumping of the groundwater under the JLM property.· Therefore, since 1992 there has 
been, at the same time, a reduction in the concentration of many ofthe metals in the 
groundwater. Even with this groundwater pumping, the concentration of some of the 
metals has increased in a number of the wells. Arsenic has increased in MW-7 by 1,800 
percent immediately adjacent and down gradient to the SMR site. Barium has increased 
in MW-4 by 429 percent along the northern property line and the well closest to Cape 
Fear River. Chromium has increased in MW -7 by 24 percent and UC-6 by 78 percent, 
both immediately adjacent and down gradient from the SMR site; in addition it has 
increased in MW-6 by 1,300 percent along the northern property line and down gradient 
from the SMR site. Silver has increased in MW-7 by 2,700 percent immediately adjacent 
and down gradient to the S~ site, and UC-12 by 1,100 percent adjacent to the JLM 
office. The increases in metals contamination at MW-6, MW-7, and UC-6 have occurred 
during the period of significant decreases in barium by 389 percent, 263 percent, and 443 
percent, respectfully; lead by 12,900 percent, 4,300 percent, and 14,600 percent, 
respectfully; and vanadium by 2,400 percent, 4,600 percent, and 4,100 percent, 
.respectfully, at these wells. Immediately down gradient ofMW-6, MW-7, and UC-6, 
JLM has operated a recovery well during this period. It is probable that increases.in 
concentration of arsenic, chromium, and silver at those wells would be substantially 
greater if not for the groundwater pumping by JLM. 

Summary- The groundwater data supports the following facts: 

1. Iron, magnesium, manganese, and zinc were found in all or essentially all 
of the JLM wells and its proximate cause is due to contamination that came 
from the SMR site. 

2. Barium was found in about half of the JLM wells and its proximate cause is 
due to contamination that came from the SMR site. 

3. Arsenic, chromium, cobalt, copper, lead, nickel, and vanadium was found 
in a number of the JLM wells and its proximate cause is due to contamination 
that came from the SMR site. 

4. Antimony was found in one of the JLM wells and its proximate cause is due 
to contamination that came from the SMR site. 

5. Silver and thallium were found in some of the JLM wells and its proximate 
cause may be due to contamination that came from the SMR site. 

6. Cadmium, mercury, and selenium were not found in any of the JLM wells 
and were not found in the SMR wells. 
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7. Arsenic, barium and chromium have since 1992 increased in concentration 
in JLM wells immediately adjacent and down gradient from the SMR property 
even during a period of groundwater pumping, therefore if not for the 
pumping, these metals would have been more concentrated in 2000 as a direct 
result of contamination that came from the SMR site. 

8. Barium, chromium, lead, and vanadium have since 1992 decreased in 
concentration in some of the JLM wells down gradient from the SMR · 
property during a period of groundwaterpumping, therefore if not for the 
pumping, these metals would have been more concentrated in 2000 as a direct 
result of contamination that came from the SMR site. 
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TABLE 3- JLM Industries, Inc., Wilmington Terminal Site, Groundwater Quality Metals Data 

S1ta.lQtl Lah..IOil Antimony Arsenil: Bariwn Cadmium Chromium Cl2halt ~ Imn Lead Magnesium Manganese 

OOJMW2-A 
OOJMW3-A 
OOJMW4-A 
OOJMW5-A 
OOJMW6-A 
OOJMW7-A 
OOJMW8-A 
OOJMW9-A 

OOJMW10-A 
OOJMW11·A 

MW12-A 
-JMW13-A 
OOJMW17·A 
OOJRW3-A 
OOJRW4-A 
OOJRW5-A 
OOJUC1-A 
OOJUC3-A 
OOJUC5-A 
OOJUC6-A 
OOJUC10-A 
OOJUC12-A 

OOJUC13D-A 
OOJGW09-A 
OOJGW20-A 
OOJGW23-A 
OOJGW24-A 
00Jt.;W25-A 
OOJGW26-A 

SMR 
JLM 

.MR/JLM 
-JLMISMR 

NC2LGW 
SMR/NC Std 
JLMINCStd 

948 
949 
1367 
1368 
950 
951 
952 

1406* 
1408 
1369 
1404* 
1407* 
1403 
1370 
1371 
955 

1410 
1405 
953 
954 
1372 
1373 
1409 
1348 
1251 
1248 
1249 
1250 
1347 

Mean 
Mean 

Percent 
Percent 

Standard 
Percent 
Percent 

Sb As Ba Cd Cr Co Cu Fe Pb Mg Mn 
mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1· mg/1 mg/1 mg/1 

0 0 0.029 0 0 0 0 42.1 0 6.38 0.065 
0 0 0 0 0.589 0 0 1.05 0 5.58 0.065 
0 0 0.506 0 0 0 0 1.6 0 8.67 0.054 
0 0 0 0 0 0 0 11.1 0 9.11 0.427 
o o o.o37 o o.o13 o o 15.08 ·o 3.6 o.064 

0.062 O.D18 0.051 0 0.104 0 0.068 75.6 0 5.83 O.D78 
0 0 0.104 0 0.04 0 0.012 18.0 0 2.8 0.1 
0 0 0 0 0 0 0 3.67 0.022 2.194 0.065 
0 0 0 0 0 0 0 12.3 0 1.177 0.216 
0 0 0 0 . 0 0 0 2.59 0 9.9 0.327 
0 0 0 0 0 0 0 0.74 0 1.274 0.052 
0 0 0 0 0 0 0 0.28 0 1.684 0.073 
0 0 0 0 0 0 0 36.4 0 15.29 0.883 
0 0 0 0 0 0 0 8.4 0 1.954 0.2 
0 0.023 0 0 0 0 0 6.2 0.013 0.786 0.24 
0 0 0.929 0 0 0.029 0.025 388.0 0 22.22 0.111 
0 0 0 0 0 0 0 0.8 0 1.442 0.061 
0 0 0 0 0 0 0 0.65 0 1.118 0.352 
0 0 0.076 0 0 0 0 33.571 0 4.63 0.097 
0 0 0.046 0 0.058 0 0 15.68 0 3.89 0.091 
0 0 0 0 0 0 0 2.08 0 . 2.259 0.269 
0 0 0 0 0 0 0 4.94 0 3.04 0.22 
0 0 0 0 0 0 0 0.87 0 5.14 0.099 

0.24 
0 
0 
0 
0 

0.56 

0.267 
0.003 

8,900.00 
1.12 

0.132 4.99 
1.613 2.424 
0.017 0 
0.105 0.518 
0223 1.532 

0.1 2.024 

0.083 2.338 
0.086 0.271 
96.51 862.73 

103.61 11.59 

0.05 2.0 
166.00 116.90 
172.00 13.55 

0 2.08 
0 0.856 
0 0.064 
0 0.486 
0 0.402 
0 2.345 

0 1.496 
0 0.111 

1,347.75 
7.42 

0.005 0.05 
2,992.00 

212.00 

0.077 3.032 
0.232 0.334 
0.049 0.076 
0.068 0.146 
0.088 0.169 
0.079 1.255 

0.068 1.454 
O.Q18 · 0.033 

377.78 4,406.06 
26.47 2.27 

1.0 

469.0 
865.0 

50.5 
136.0 
418.0 
480.0 

361.667 
91.131 
396.86 
25.20 

0.3 
145.40 120,555.67 

3.10 29,121.67 

14.6 
0.63 

0.063 
0.31 

0.3 
4.89 

6.518 
0.054 

12,070.37 
0.83 

0.015 
43,453.33 

360.00 

24.47 
231.8 
2.92 

1.759 
67.1 

28.35 

18.58 
18.062 
104.71 

95.50 

4.326 
1.916 
0.538 
0.708 
3.626 
3.917 
2.927 
0.446 

656.28 
15.24 

0.05 
5,854.00 

860.00 

Bold represents SMR site; • Samples represent Colonial site; Other samples represent JLM site. 

-
~ 

Hg 
mg/1 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0.0011 

- -
.t:ilde1 Selenium 

Nl Se 
mg/1 mg/1 

0 0 
0 0 
0 0 
0 0 
0 0 

0.055 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.029 0 
0 0 
0 0 
0 0 

O.D18 0 
0 0 
0 0 
0 0 

1.67 0 
1.98 0 
0.16 0 
0.48 0 

0.9 0 
1.63 0 

1.153 0 
0.151 0 

763.58 
13.10 

0.1 0.05 
1,153.00 

144.00 

- -
~ IhaliiwD Vanadium 

Ag n v 
mg/1 mg/1 mg/1 

0 0 0 
0 0 0. 

0 0 0.01 
0 0 0 
0 0 0 

0.027 0 0 
0 0 0.013 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0.029 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0.011 0 0.014 
0 0 0 
0 0 0.284 
0 0 0.55 
0 0 0.06 

0.011 0 0.058 
0 0 33.4 
0 0 0.67 
0 0 0.338 . 

0.002 0.001 1.480 

O.D18 

11.11 

22.84 
437.87 

-
Zinc 
Zn 

mg/1 
0.189 
0.106 
0.085 
0.172 
0.325 
0.162 

0.53 
0.067 
0.056 
0.206 

0 
0.05 

0 
0.125 
0.081 
0.173 
0.07 

0.062 
0.109 
0.241 
0.104 
0.112 
0.072 

58.4 
4.254 
0.523 
0.862 
1.126 
56.4 

38.441 
0.401 

9,586.28 
1.04 

. 2.1 
1,830.52 

19.1 



RESULTS OF SOIL BORINGS METALS ANALYSIS 

Metals analysis was conducted on samples collected from three Geoprobe borings 
on the SMR property, four Geoprobe borings on the JLM property, and two Geoprobe 
borings o~ the Colonial property. Samples were collected with depth at the intervals of 
(1) zero to one foot depth (Table 4), (2) one to two foot depth (Table 5), (3) two to three 
foot depth (Table 6), (4) four to five foot depth (Table 7), (5) six to seven foot depth 
(Table 8), (6) eight to nine foot depth (Table 9), and (7) ten to eleven foot depth (Table 
10). Table 11 presents soil profile data for selected intervals having the highest metals 
concentrations just above the water table. 

Table 4- The mean metal concentrations in the zero to one-foot depth for the 
SMR site significantly. exceed the mean metal concentrations for the JLM property for 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 
nickel, thallium, vanadium, and zinc. The mean values for the SMR. site exce~d the 
mean values for JLM property for these thirteen metals ranging from a low of 
approximately 648 percent to a high of 18,547,000 percent. No arsenic, barium, or 
selenium was found at this depth. The mean values for antimony and silver were higher 
for the JLM property than the mean values for the SMR site at this depth. 

Table 5- The mean metal concentrations in the one-foot to two-foot depth for the 
SMR site significantly exceed the mean metal concentrations for the JLM property for 
antimony, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc. The 

· mean values for the SMR site exceed the mean values for the JLM property for these 
eighteen metals ranging from a low of 139 percent to a high of 1,555,000 percent. 

Table 6- The mean metal concentrations in the two-foot to three-foot depth for 
the SMR site significantly exceed the mean metal concentrations for the JLM property 
for antimony, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, thallium, vanadium, and zinc. The mean values for the 
SMR site exceed the mean values- for the JLM property for these fifteen metals ranging 
from a low of 184 percent to a high of21,794,000 percent. No selenium or silver was 
found at this depth. The mean value for arsenic was significantly greater on the JLM 
property than the mean value for the SMR site at this depth. 
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Table 7- The mean metal concentrations in the four-foot to five-foot depth for 
the SMR site significantly exceed the mean metal concentrations for the JLM property 
for antimony, arsenic, barium, chromium, copper, iron, lead, magnesium, 
manganese, thallium, vanadium, and zinc. The mean values for the SMR site exceed 
the mean values for the JLM property for these twelve metals ranging from a low of 162 
percent to a high of 16,290,000 percent. No cadmium, cobalt, nickel, selenium, or silver 
was found at this depth. The mean concentration of mercury was significantly greater for 
JLM property than the mean value for the SMR site at this depth. 

Table 8 - The mean metal concentrations in the six-foot to seven-foot depth for 
the SMR property significantly exceed the mean metal concentrations for the JLM 
property for antimony, cadmium, chromium, copper, iron, lead, magnesium, 
manganese, mercury, nickel, thallium, and zinc. The mean values for the SMR 
property exceed the mean values for the JLM property for these twelve metals ranging 
from a low of 148 percent to a high of68,624,000 percent. No barium, chromi~m, 
selenium, or silver was found at this depth. The mean concentrations of arsenic and 
vanadium were significantly greater for the JLM property than the mean values for the 
SMR site at this depth. 

Table 9...:... Borings for only three locations extended to the eight-foot to nine-foot 
depth. The mean metal concentrations at this depth for the SMR site significantly exceed 
the mean metal concentrations for the JLM property for antimony, arsenic, barium, 
cadmium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, 
thallium, vanadium, and zinc. The significant increase of the means for the SMR 
property exceeds the JLM mean values for these fifteen metals by from a low of 134 
percent to a high of 130,961,000 percent. No cobalt, selenium, or silver was found at this 
depth. No mean values were greater for the JLM property than the SMR site at this 
depth. 

Table 10- Borings for only two locations extended to the ten-foot to eleven-foot 
depth. The mean metal concentration at this depth for the SMR site significantly exceeds 
the mean metal concentration for the JLM property only for copper. The mean metal 
concentrations at this depth for the JLM property significantly exceed the mean metal 
concentrations for the SMR property for chromium, iron, lead, magnesium, and 
vanadium. The significant increase of the means for the JLM property exceeds the SMR 
mean values for these five metals by from a low of 310 percent to a high of 1 ,428,000 
percent. No antimony, arsenic, barium, cadmium, cobalt, manganese, mercury, nickel, 
selenium, silver, thallium, or zinc was found at this depth. 
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Table 11 -Typically metals will accumulate just above the water table. This 
accumulation is important since it is the primary source of metals in the groundwater .. 
The maximum deep accumulation of metals in the various profiles occurred at either the 
six-foot to seven-foot depth, or the eight-foot to nine-foot depth. Therefore, Table 11 
presents the data for the maximumaccl.imulation above the water table. The mean metal 
concentrations at this depth for the SMR site significantly exceed the mean metal 
concentrations for the JLM property for antimony, barium, cadmium, chromium, 
copper, iron, lead, magnesium, manganese, mercury, nickel, thallium, and zinc. The 
mean values for the SMR site exceeds the mean values for the JLM property for these 
thirteen metals ranging from a low of364 percent to a high of 130,961,000 percent. No 
cobalt, selenium, or silver was found at this level above the water table. The mean values 
for arsenic were the same for both the SMR site and the JLM property. The mean value 
for vanadium was significantly greater for the JLM property than the mean value for the 
SMRsite. 

Summary- The soil metals boring data supports the following facts: 

1. The mean metal concentrations when present for barium, cadmium, cobalt, 
copper, manganese, nickel, thallium, and zinc on the SMR site significantly 
exceed the mean metal concentrations on the JLM property for: all depths 
sampled from the surface down to a nine-foot depth. 

2. The mean metal concentrations when present for antimony, iron, lead, 
magnesium, mercury, and vanadium on the SMR site significantly exceed 
the mean metal concentrations on the JLM property for all but one of the 
depths sampled from the surface down to a nine-foot depth. 

3. The mean metal concentration when present for arsenic on the SMR site 
significantly exceeds the mean metal concentration on the JLM property for 
all but two of the depths sampled from the surface down to a nine-foot depth. 

4. The mean metal concentration for selenium on the SMR site significantly 
exceeds the mean metal concentration on the JLM property for the only depth 
that it was found in. all of the borings. 

5. The mean metal concentrations for antimony, barium, cadmium, 
chromium, copper, iron, lead, magnesium, manganese, mercury, thallium 
and zinc on the· SMR site significantly exceed the mean metal concentrations 
on the JLM property for the soil material immediately above the water table. 
These metals concentrations located immediately above the water table serve 
to provide the primary source of contamination for the groundwater. 

6. The groundwater data previously reviewed herein demonstrated that the 
proximate cause for groundwater contamination of JLM property for 
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antimony, arsenic, barium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, nickel, vanadium, and zinc and possibly for silver 
and thallium is due to contamination that came from the SMR site. These 
fifteen metals except for silver were found for most depths when present in 
the soils to be at greater mean concentrations on the SMR site than the mean 
concentrations on the JLM property. Therefore, contamination from fourteen 
of the metals was due to the SMR site. Cadmium, mercury, and selenium 
were found at mean concentrations in the soils of the SMR site significantly 
higher than the mean concentrations of the JLM property, but these three 
metals have not been found in any of the ground waters on either of the two 
sites. 
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TABLE 4 - JLM Terminals, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 0 to 1 Foot Depth 

OOJSA09 1332 

OOJSA23 12.29 

OOJSA26 1335 

SMR Mean 

OOJSA20 1224 

OOJSA24 1236 

OOJSA25 1243 

OOJSA27 1341 

JLM Mean 

1327 

OOJSA29 1346 

COL Mean 

SMR • Mean 

JLM Mean 

SMRIJLM Percent 
JLMISMR Percenl 

- -

Sb 
mg/kg 

0 

0 

0 

0 

4.75 

0 

0 

0 

1.19 

0 

0 

0 

0 

1.19 

0 
119,000 

-

As 
mg/kg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

Ba 
mg/kg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cd 

mg/kg 

46.65 

9.38 

47.92 

34.65 

0 

·o 

0 

0 

0 

0 

0 

0 

0 34.65 

0 0 
3,465,000 

0 

- -

Cr 

mg/kg 

653.83 

1,050.37 

51.99 

585.4 

0 

0 

10.74 

0 

2.69 

6.73 

6.29 

6.51 

Co 
mg/kg 

29.25 

40.58 

24.86 

31.56 

0 

0 

0 

0 

0 

0 

0 

0 

585.4 31.56 

2.69 0 

21,762 3,156,000 

0 0 

- -

~ 
Cu 

mg/kg 

3,023.36 

3,804.33 

1,463.07 

2,763.59 

10.11 

11.08 

2.15 

6.5 

7.46 

10.85 

6.06 

8.46 

2,763.59 

7.46 

37,045 

0 

-

lrlm 
Fe 

mg/kg 

58,285.97 

62,550.36 

79,719.74 

66,852.02 

1,092.71 

1,509.66 

6,348.99 

1,099.28 

2,512.66 

2,570.92 

2,390.89 

2480.91 

66,852.02 

2,512.66 

2,661 

4 

Lnd 
Pb 

mg/kg 

28,758.8 

4,622.49 

2,734.93 

12,038.74 

10.52 

47.27 

0 

40.61 

24.6 

79.91 

5,369.02 

2724.47 

12,038.74 

24.6 

48,938 

0 

Magnesium Manganese 

Mg 
mg/kg 

6,946.36 

779.1 

985.48 

2,903.65 

13.66 

29.99 

38.43 

20.82 

25.73 

847.44 

1,115.75 

981.6 

2,903.65 

25.73 

11,285 

Mn 
mg/kg 

3,288.83 

11,098.32 

327.74 

4,904.96 

4.09 

10.77 

0 

28.61 

10.87 

31.69 

23.93 

27.81 

4,904.96 

10.87 

45,124 

0 

- - - - -

Hg Nl 
mg/kg mg/kg 

201.56 468.5 

20.18 0 

67.81 87.92 

96.52 • 185.47 

0 0 

0.59 0 

0.81 ·o 

2.67 0 

1.02 0 

0 6.04 

0 0 

0 3.02 

96.52 185.47 

1.02 0 

9,463 18,547,000 

0 

- -

Se 
mg/kg 

Ag n 
mg/kg mglkg 

0 0 0 

0 0 9.77 

0 0 0 

0 0 3.26 

o· 2.89 0 

0 0 0 

0 0 0 

0 0 0 

0 0.72 0 

0 0 0 

0 0 0 

0 0 0 

0 0 3.26 

0 Q72 0 

0 326,000 

72,000 0 

- -

v Zn 
mg/kg mg/kg 

71.28. 17,968.1 

29.73 5,555.67 

13.11 10,126.01 

38.04 11,216.59 

• 5.41 0 

5.3 33.94 

10.54 0 

2.24 0 

5.87 8.49 

8.41 46.05 

4.99 27.05 

6.7 36.55 

38.04 11,216.59 

5.87 8.49 

648 132,115 

15 0 

- -



- - - - - - - - - - - - - -

TABLE 5 - JLM Industries, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 1 to 2 Foot Depth 

OOJSA09 1332 

OOJSA23 1230 

OOJSA26 1336 

SMR Mean 

OOJSA20 1225 

OOJSA24 1237 

OOJSA25 1244 

OOJSA27 1342 

Jll.l Mean 

OOJSA28 1328 
COL 

SMR 

JLM 

SMRIJLM 

JLMISMR 

Mean 

Mean 

Percent 

Percent 

Sb 
mg/kg 

0 

20.67 

0 

6.89 

0 

0 

0.54 

0 

0.14 

0.91 

6.89 
0.14 

4,921 
2 

As 
mglkg 

Ba 

mg/kg 

0 0 

15.98 37.48 

0.28 11.03 

5.42 16.17 

0 0 

0 0 

0 38.45 

0.54 15.41 

0.14 13.47 

2.94 0 

Cd 
mglkg 

46.65 

0 

0 

15.55 

0 

0 

0 

0 

0 

0 

5.42 

0.14 

16.17 15.55 

5,707 
3 

13.47 0 

139 1,555,000 
83 0 

Chromium 

Cr 
mg/kg 

C2balt 
Co 

mglkg 

653.83 29.25 

13.47 0 

6.47 0 

224.59 9.75 

5.28 0 

0 0 

7.34 0 

0 o. 

3.16 0 

7.12 0 

224.59 9.75 

3.16 0 
10,559 975,000 

1 0 

~ 
Cu 

mg/kg 

3,023.36 

74.07 

6.87 

1,034.77 

0 

2.93 

60.3 

3.71 

16.74 

23.02 

1,034.77 

16.74 
9,252 

2 

ln:m 
Fe 

mg/kg 

58,285.97 

14,875.51 

1,416.62 

24,859.37 

115.21 

606.58 

6,492.61 

1,429.22 

2,160.91 

4,586.71 

24,859.37 

2,160.91 
1,693 

9 

I.Nll 
Pb 

mglkg 

28,758.8 

309.17 

96.8 

9,721.59 

0 

13.4 

132.26 

16.59 

40.56 

121.19 

9,721.59 
40.56 

35,833 
0 

Magnesium 

Mg 

mg/kg 

6,946.36 

90.48 

13.1 

2,349.98 

4.81 

15.02 

44.43 

9.77 

18.51 

345.35 

2,349.98 

18.51 
19,008 

1 

Manganese 

Mn 
mg/kg 

3,288.83 

10.81 

7.28 

1,102.31 

0 

2.28 

47.71 

11.51 

15.38 

74.96 

1,102.31 
15.38 

10,727 

1 

Mml.ux 
Hg 

mg/kg 

201.56 

3.03 

1.15 

68.58 

0 

0 

1.54 

0.84 

0.60 

1.71 

68.58_ 
0.60 

17,050 
1 

- - - -

Hll:.IW 
Ni 

mglkg 

smniwn Sllru Illa.lllwn Yan.a.!I.Ium 
Se Ag Tl V 

mg/kg · mglkg mglkg mglkg 

468.5 0 0 0 

7.8 8.06 2.85 5.77 

5.64 0 0 1.25 

160.65 2.69 0.95 2.34 

0 0 0 0.55 

0 0 0 0 

10.74 0 0 0 

0 0 0 "1.0 

2.69 0 0 0.39 

5.58 0 0 60.36 

160.65 2.69 0.95 

0 

2.34 

0.39 2.69 0 

8,853 269,000 
2 0 

95,000 

0 

600 
17 

71.28 

8.35 

1.52 

27.05 

1.08 

1.45 

6.95 

2.97 

3.11 

3.51 

27.05 

3.11 
1,280 

12 

-

~ 
Zn 

mglkg 

17,968.1 

2,750.30 

1,232.73 

7,317.04 

0 

0 

144.81 

0 

36.20 

76.94 

7,317.04 
36.20 

28,617 
0 



TABLE 6 - JLM Terminals, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 2 to 3 Foot Depth 

l.ab.ll2! Anti.mlmx ~ B.arlum krulmhun 

OOJSA09 1332 

OOJSA26 1337 

SMR Mean 

OOJSA20 1226 

OOJSA24 1238 

OOJSA25 1245 

OOJSA27 1343 

J1 '' Mean 

OOJSA28 1329 
COL 

SMR Mean 

JLM Mean 

SMRIJLM Percent 

JLM/SMR Percent 

- -

Sb As Ba Cd 

mg/kg mg/kg mglkg mg/kg 

0 0 0 

0.47 0 14.01 

0 0 0 

0.16 0 4.67 

0 0 0 

0 0 0 

0 0.29 10.16 

0 0.23 0 

0 0.13 2.54 

0 0.26 0 

0.16 0 4.67 

2.54 
184 

0 0.13 
16,000 1 

1 13,000 54 

- -

46.65 

0 

0 

15.55 

7.45 

0 

0 

0 

1.86 

0 

15.55 

1.86 
836 
12 

-

Chromium 

Cr 

mg/kg 

.t.ahalt 
Co 

mg/kg 

653.83 29.25 

0 0 

0 0 

217.94 9.75 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

217.94 9.75 
0 0 

21,794,000 975,000 
0 0 

- -

~ 
Cu 

mg/kg 

3,023.36 

15.93 

2.57 

1,013.95 

0 

0 

15.5 

1.33 

4.21 

2.23 

1,013.95 

4.21 

24,084 
o· 

-

Jmo 
Fe 

mglkg 

58,285.97 

1,578.41 

548.91 

20,137.76 

139.07 

267.15 

1,713.97 

957.18 

769.34 

765.3 

20,137.76 
769.34 

2,618 
4 

-

lnl1 
Pb 

mg/kg 

28,758.8 

0 

45.55 

9,601.45 

6.55 

0 

12.69 

33.93 

13.29 

33.95 

9,601.45 
13.29 

72,246 
0 

-

Magnesium 

Mg 

mg/kg 

6,946.36 

. 11.95 

5.26 

2,321.19 

6.21 

9.21 

24.18 

7.84 

11.86 

43.77 

2,321.19 

11.66 
19,572 

Manganese 
Mn 

mg/kg 

3,288.83 

16.2 

2.32 

1,102.45 

0 

0 

15.6 

0 

3.90 

0 

1,102.45 

3.9 
28,268 

0 

- - -

Mm1lrX 
Hg 

mglkg 

201.56 

0 

0 

67.19 

0 

0 

3.63 

0 

0.91 

0 

67.19 

0.91 
7,384 

1 

-

. Nl 
mgtkg 

468.5 

0 

0 

156.17 

0 

0 

0 

0 

0 

0 

156.17 . 

0 

15,617,000 
0 

-

Se 

mg/kg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

100 
100 

Ag. Tl 

mg/kg mg/kg 

0 0 

0 1.8 

0 0.93 

0 0.91 

0 0.9 

0 0 

0 0 

0 0.97 

0 0.47 

0 . 0.92 

0 

0 

100 
100 

0.91 

0.47 
194 
52 

- -

v 
mg/kg 

71.28., 

0.87. 

0.6 

24.25 

1.02 

1.12 

2.34 

1.33 

1.45 

1.67 

24.25 

1.45 
1,672 

6 

-

Ziru; 

Zn 
mg/kg 

17,968.1 

158.33 

192.7 

6,106.38 

0 

0 

24.38 

0 

6.10 

0 

6,106.38 

6.1 
100,105 

0 

-



- - - - - - - - - - - - - -

TABLE 7 - JLM Industries, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 4 to 5 Foot Depth 

OOJW3 1232 

OOJSA26, 1338 

SMR Mean 

OOJSA20 1227 

OOJSA24 1239 

OOJSA25 1246 

OOJSA27 1344 

JLM Mean 

OOJ~8 1330 

COL 

SMR Mean 

JLM Mean 

SMRIJLM Percent 

JlM/SMR Percent 

An1llll.anx 
Sb 

mg/kg 

Aru.nil: 
As 

mg/kg 

80.77 0 

0.47 0.22 

40.62 0.11 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0.54 

40.62 0.11 

0 0 
4,062,000 11,000 

0 1 

ll.arfwn 
Ba 

mglkg 

30.02 

10.76 

20.39 

0 

o. 

0 

0 

0 

111.84 

20.39 

0 

2,039,000 

0 

kal!mJum Chromium 

Cd Cr 

mg/kg mg/kg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 

100 

11.68 

0 

5.84 

7.15 

• 7.25 

0 

0 

3.60 

0 

5.84 

3.60 

162 

62 

~ 

Co 
mg/kg 

k®l!fi 
Cu 

mg/kg 

0 112.27 

0 10.8 

0 61.54 

0 0 

0 1.45 

0 36.22 

0 0 

0 9.92 

0 1.65 

0 61.54 

0 9.92 

100 620 

100 16 

.lmn 
Fe 

mglkg 

3,016.94 

1,119.62 

2,068.28 

257.56 

547.46 

1,823.89 

1,026.83 

914.44 

1,823.62 

2,068.28 

914.44 

226 

44 

l.u!f 
Pb 

mg/kg 

34.01 

43.8 

38.91 

16.65 

0 

34.66 

41.01 

23.19 

9.05 

38.91 

23.19 

168 

60 

Magnesium 

Mg 

mg/kg 

32.84 

8.88 

20.86 

7.59 

6.04 

27.34 

6.9 

12.47 

45.8 

20.86 

12.47 

167 

60 

Manganese 

Mn 

mg/kg 

29.87 

5.76 

17.82 

0 

0 

1.63 

0 

0.46 

11.77 

17.82 

0.46 

3,874 

3 

Mertwx 
Hg 

mg/kg 

1.23 

0 

0.62 

0 

0 

3.94 

0 

0.99 

0 

0.62 

0.99 

63 

160 

- - - -

~ smniwn SIM l1laJ1hun ~ 
Ni Se Ag n V 

mg/kg mg/kg mg/kg mg/kg mg/kg 

0 

0 

• 0 

0 

0 

0 

0 

0 

0 

0 
0 

100 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 

100 

0 

0.9 

0.45 

0.65 

0 

0 

0 

0.16 

1.02 

0,45 

0.16 

281 

36 

2.21 

0.86 

1.54 

1.27 

1.15 

1.2 

1.26 

1.22 

1.81 

1.54 

1.22 
126 

79 

-

~ 

Zn 
mg/kg 

141.16 

184.64 

162.90 

0 

0 

0 

0 

0 

0 

162.90 

0 
16,290,000. 

0 



TABLE 8 - JLM Terminals, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 6 to 7 Foot Depth 

OOJSA23 1233 

OOJSA26 1339 

SMR Mean 

OOJSA20 1228 

OOJSA24 1240 

OOJSA25 1247 

OOJSA27 1345 

JLM • Mean 

OOJSA28 1331'" 

COL 

SMR · Mean 

JLM Mean 

SMR/JLM Percent 

JLMISMR Percent 

- -

Sb 
mglkg 

0 

2.23 

1.12 

0 

0 

0 

0 

0 

0 

1.12 

0 
112,000 

0 

-

As 
mglkg 

0 

0.96 

0.48 

0 

0 

1.24 

1.06 

0.58 

0.28 

0.48 

0.58 
83 

121 

Ba 
mglkg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

100 
100 

-

Cd 
mglkg 

0 

3.56 

1.78 

0 

0 

0 

0 

0 

0 

1.78 

0 

178,000 

0 

-

Cr 

mglkg 

0 

12.06 

6.03 

0 

0 

0 

0 

0 

0 

6.03 

0 
603,000 

0 

-

Co 
mglkg . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

100 
100 

-

Cu 
mglkg 

0 

402.8 

201.40 

0 

0 

10.52 

1.13 

2.91 

0 

201.40 

2.91 
6,921 

1 

-

lrlm 
Fe 

mglkg 

331.99 

9,524.13 

4,928.06 

651.12 

297.04 

4,200.72 

2,625.69 

1,943.64 

945.37 

4,928.06 

1,943.64 
254 

39 

-

l.9ll 
Pb 

mglkg 

0 

291.13 

145.57 

9.38 

0 

13.9 

19.33 

10.65 

31.71 

145.57 

10.65 
1,367 

7 

-

Magnesium Manganese 

Mg 

mglkg 

6.06 

44.52 

25.29 

5.97 

9.62 

45.09 

7.63 

,11.08 

35.07 

25.29 
17.08 

148 
68 

Mn 

mglkg 

- -

0 

97.42 

48.71 

0 

0 

1.66 

3.13 

1.20 

3.07 

48.71 
1.20 

4,059 

2 

-

~ 
Hg 

mglkg 

0 

1.48 

0.74 

0 

0 

0 

0 

0 

0 

0.74 

0 

74,000 

0 

-

Nl 
mglkg 

0 

9.21 

4.61 

0 

0 

0 

0 

0 

0 

4.61 
0 

461,000 
0 

-

Se 

mglkg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 

100 

Ag 

mglkg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

100 
100 

-

Tl 
mglkg 

0 

1.41 

0.71 

1.33 

0 

0 

0 

0.33 

1.0 

0.71 
0.33 
215 

46 

-

v 
mglkg 

0.73 

5.24 

2.99 

0.66 

1.47 

12.66 

4.03 

4.71 

2.02 

. Z1D& 

Zn 

mglkg 

0 

1,372.47 

686.24 

0 

0 

0 

0 

0 

0 

2.99 686.24 

4.71 0 
63 68,624,000 

158 0 

- -



- - - - - - - - - - -·- - - - - - - -

TABLE 9 • JLM Industries, Inc., Wilmington Terminal Site, Soil Boring Metals Data, 8 to 9 Foot Depth 

.sJ1UOJl 1.all..mtl 

OOJSA23 1234 

OOJSA26 1340 

SMR Mean 

OOJSA24 1241 

JLM 

SMR Mean 

JLM Mean 

SMRIJLM Percent 
JLM/SMR Percent 

Antlrnll.Dx Arunic 
Sb 

mg!kg 

6.83 

2.05 

4.44 

0 

4.44 

0 

As 
mg!kg 

0 

1.15 

0.58 

0 

0.58 

0 

.Barium 
Ba 

mg/kg 

29.21 

22.94 

26.08 

0 

26.08 

0 

Cadmium 
Cd 

mg/kg 

0 

5.09 

2.55 

0 

2.55 

0 
444,000 58,000 2,608,000 255,000 

0 0 0 0 

Chr.amlum 
Cr 

mg!kg 

21.73 

8.4 

15.07 

11.23 

15.07 
11.23 

134 
8 

Cab.alt 
Co 

mg/kg 

0 

0 

0 

0 

0 

0 
100 
100 

~ lmn 
Cu Fe 

mg!kg mg/kg 

446.41 14,885.6 

33.19 16,656.61 

239.80 15,n1.11 

3.35 1.431.55 

239.80 15,7_71.11 
. 3.35 1,431.55 

lnd 
Pb 

mg/kg 

107.62 

230.82 

169.22 

0 

169.22 

0 

7,158 
0 

1,102 16,922,000 

130 0 

Magnesium 
Mg 

mglkg 

105.55 

182.63 

144.09 

8.31 

144.09 

8.31 
1,734 

0 

Manganese 
Mn 

mg/kg 

82.58 

75.28 

78.93 

6.02 

78.93 

6.02 
1,311 

0 

~ 
Hg 

mg/kg 

3.1 

3.95 

3.53 

0 

3.53 
0 

H1tke1 
Nl 

mg/kg 

8.71 

12.83 

10.77 

0 

10.77 

0 
353,000 1,077,000 

0 0 

.s.eJen!wn 
Se 

mg!kg 

0 

0 

0 

0 

0 

0 
100 

100 

SiiYeJ: Ihalllum ~ Z1nl: 
Ag 

mg!kg 

0 

0 

0 

0 

0 
0 

Tl 

mg!kg 

0.54 

1.85 

1.20 

0 

1.20 

0 

100 120,000 

100 . 0 

v Zn 
mg/kg mg!kg 

4.55 

2.2 

3.38 

1.31 

3.38 

1.31 

345.62 

2,273.60 

1,309.61 

0 

1,309.61 

0 
258 130,961,000 

1 0 



TABLE 10- JLM Industries. hie., Wilmington Terminal Site, Soil Boring Metals Data, 10 to 11 Feet 

~ Lah..l.l2! 

OOJSA23 1235 

SMR 

OOJSA24 1242 

JLM 

SMR/JLM Percent 
JLMISMR Percent 

- -

Antim2nx ~ 
Sb 

mg/l<g 

0 

0 

100 
100 

As 

mg/l<g 

0 

0 

100 
100 

B.ariwn 
Ba 

mg/l<g 

0 

0 

100 
100 

- -

cadml.um 
Cd 

mg/l<g 

-

0 

0 

100 
100 

Cbmmlum 
Cr 

mg/l<g 

0 

8.75 

0 

875.000 

-

Cl1h.all 
Co 

mglkg 

0 

0 

100 
100 

-

ldUu!U. 
Cu 

mg/l<g 

2.46 

0 

246,000 

0 

-

klm 
Fe 

mg/l<g 

86.49 

390.89 

22 
452 

-

Lud 
Pb 

mg/l<g 

0 

14.38 

0 
1,438.000 

-

Magoeslum 
Mg 

mg/l<g 

4.0 

12.38 

32 
310 

Manganese 
Mn 

mg/l<g 

0 

0 

100 
100 

- - -

Memux 
Hg 

mg/kg 

0 

0 

100 
100 

-

Hltkel Selenlwn lliH 
Nl 

mg/l<g 

0 

0 

100 
100 

-

Sa 

mg/l<g 

0 

0 

100 
100 

Ag 

mglkg 

0 

0 

100 
100 

-

Dlllillllln ~ 
n 

mg/kg 

0 

0 

100 
100 

-

v 
mglkg 

0.34 

1.79 

19 
526 

-

Zl1ll: 
Zn 

mg/l<g 

0 

0 

100 
100 

-



- - - - - - - - - - - - - - - - - - -

TABLE 11 - JLM Industries, Inc., Wilmington Terminal Site, Soil Boring Metals Data, Concentration Above Water Table 

OOJ"51Q3 8 to 9 

OOJSA26 8to 9 

SMR 

OOJSA20 6 to 7 

OOJSA24 8 to 9 

OOJSA25 6 to 7 

OOJSA27 6to 7 

JLM 

OOJ:>>-rLd 61o7 

COL 

SMR 

JLM 

SMRIJLM 

JLM/SMR 

1234 

1340 

Mean 

1228 

1241 

1247 

1345 

Mean 

1331 

Mean 

Mean 

Percent 

Percent 

An1l.m!mx Arunil: Dar1wn 
Ba 

mglkg 

Cadmlwn 
Cd 

mglkg 

Sb As 

mglkg mglkg 

682.96 

2.05 

342.51 

0 

0 

0 

0 

0 

0 

342.51 

0 
34,251,000 

0 

0 29.21 0 

1.15 22.94 5.09 

0.58 26.08 2.55 

0 0 0 

0 0 0 

1.24 0 0 

1.06 0 0 

0.58 0 0 

0.28 0 0 

0.58 26.08 2.55 
0.58 0 0 
100 2,608,000 255,000 
100 0 0 

Chromium 

cr 
mglkg 

21.73 

8.4 

15.07 

0 

11.23 

0 

0 

2.81 

0 

15.07 
2.81 
536 

19 

~ 

Co 
. mglkg 

~ 
cu 

mglkg 

lrlm 
Fe 

mglkg 

LNd Magnesium 
Pb· Mg 

mglkg mglkg 

0 446.41 14,885.6 107.62 105.55 

0 33.19 16,656.61 230.S2 

0 239.80 15,771.11 169.22 

0 

·o 

0 

0 

0 

0 

0 

0 
100 
100 

0 651.12 9.38 

3.35 1,431.55 0 

10.52 . 4,200.72 13.9 

1.13 2,625.69 19.33 

3.75 2,227.27 10.65 

0 945.37 31.71 

239.80 15,771.11 169.22 
3.75 2227.27 10.65 

6,395 708 1,589 
2 14 6 

182.63 

144.09 

5.97 

8.31 

45.09 

7.63 

16.75 

35.07 

144.09 . 
16.75 

860 
12 

Manganese 

Mn 

mg/kg 

82.58 

75.28 

78.93 

0 

6.02 

1.66 

3.13 

2.70 

3.07 

78.93 
2.70 

2,923 
3 

~ 
Hg 

mglkg 

3.1 

3.95 

3.53 

0 

0 

0 

0 

0 

0 

Nl 

mglkg 

8.71 

12.83 

10.77 

0 

0 

0 

0 

0 

0 

3.53 10.77 
0 0 

353,000 1,077,000 
0 0 

se Ag n 
mglkg mglkg mglkg 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 
100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 
100 

0.54 

1.85 

1.20 

1.33 

0 

0 

0 

0.33 

1.0 

1.20 
0.33 
364 

28 

v 
mglkg 

4.55 

2.2 

3.38 

0.66 

1.31 

12.66 

4.03 

4.67 

2.02 

~ 
Zn 

mg/kg 

345.62 

2,273.60 

1,309.61 

0 

0 

0 

0 

0 

0 

3.38 1,309.61 
4.67 0 

72 130,961,000 
138 0 



RESULTS OF METALS TOXICITY CHARACTERISTIC 
LEACHING PROCEDURE ANALYSIS 

RCRA regulations define a solid waste as a hazardous waste if it exhibits the 
characteristic of toxicity. Method 1311 is used for application of the Toxic Characteristic 
Leaching Procedure (TCLP). The material is considered to be a hazardous waste ifthe 
test results equals or exceeds the any one of the maximum concentrations of 
contaminants for the toxicity characteristic. The maximum concentration for mercury is 
0.2 mg/1. The maximum concentration for cadmium and selenium is 1.0 mg/1. The 
maximum concentration for arsenic, chromium, lead, and silver is 5.0 mg/1. The 
maximum concentration for barium is 100.0 mg/1. 

Twenty-four samples for the JLM property were analyzed according to this 
method (Table 12). None of the JLM property soil samples were found to be hazardous 
waste. 

Fourteen samples for the SMR property were analyzed according to this metho~ 
(Table 13). Four of the SMR property soil samples were found to be hazardous waste. 
Boring OOJSA23 samples were found to be hazardous waste for the zero to one-foot 
depth, one-foot to two-foot depth, and for the eight-foot to nine-foot depth. The 
hazardous waste at the eight-foot to nine-foot depth is located just above the water table. 
Boring OOJSA26 sample was found to be hazardous waste for the six-foot to seven-foot 
depth, above the water table. The boring OOJSA09 had only one sample, which was not 
found to be hazardous waste, however, since other samples were not taken it is not know 
whether hazardous waste is present at greater depths at this location. 

Six samples for the Colonial property were analyzed according to this method 
(Table 14). None ofthe Colonial property soil samples were found to be hazardous 
waste. 

Summary- Soils in potentially large portions of the SMR site are considered 
to be hazardous wastes in the depth ranges of zero-feet to two-feet deep and depth 
ranges of six-feet to eight-feet deep. The latter depth range is immediately above the 
groundwater table on the SMR site. · 
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I 
I TABLE 12 - JLM Industries, Inc., Wilmington Terminal Site 

I 
RCRA TCLP Metals Analysis 

Sit~ 10#£ ~ LabiD# Ars~ni~. Barium Cadrniurr~brorniuo .L.e.rul Mercury 3elenlum SiiYm: 
As Ba Cd Cr Pb Hg Se Ag 

I ft mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

OOJSA20 0 to 1 1224 0 0 0 0 0 0 0 0 

I OOJSA20 1 to 2 1225 0 0 0 0 0 0 0 0 
OOJSA20 2 to 3 1226 0 0 0 0 0 0 0 0 
OOJSA20 4 to 5 1227 0 0 0 0 0 0 0 0 

I OOJSA20 6 to 7 1228 0 0 0 0 0 0 0 0 

I OOJSA24 0 to 1 1236 0 0 0 0 0.7 0 0 0 
OOJSA24 1 to 2 1237 0 0 0 0 0 0 0 0 
OOJSA24 2 to 3 1238 0 0 0 0 0 0 0 0 

I 
OOJSA24 4 to 5 1239 0 0 0 0 0 0 0 0 
OOJSA24 6 to 7 1240 0 0. 0 0 0 0 0 0 
OOJSA24 8 to 9 1241 0 0 0 0 0 0 0 0 
OOJSA24 10 to 11 1242 0 0 0 0 0 0 0 0 

I 
OOJSA25 .o to 1 1243 0 0 0 0 0 0 0 0 

I OOJSA25 1 to 2 1244 0 0 o· 0 0.55 0 0 0 
OOJSA25 2 to 3 1245 0 0 0 0 0 0 0 0 
OOJSA25 4 to 5 1246 0 0 0 0 0 0 0 0 

I OOJSA25 6 to 7 1247 0.05 0 0 0 0 0 0 0 

I OOJSA27 0 to 1 1341 0 0 0 0 0 0 0 0 
OOJSA27 1 to 2 1342 0 0 0 0 0 0 0 0 

.OOJSA27 2 to 3 1343 0 0 0 0 0 0 0 0 

I 
OOJSA27 4 to 5 1344 0 0 0 0 0 0 0 0 
OOJSA27 6 to 7 1345 0 0 0 0 0 .0 0 0 

I OOJSA30 0 to 1 1333 0 0 0 0 0 0 0 0 

I OOJSA31 0 to 1 1334 0 0 0 0 0 0 0 0 

I RCRAStd 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 

I 
I 

44 
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I 
TABLE 13 - Southern Metals Rec~cling, Inc., Wilmington Site I 

RCRA TCLP Metals Analysis 
I 

Site lOt! ~ LabiD# Arsenic Barium Cadmjurr:hromiun J..ead. Mercury Selenium ~ 
As Ba Cd Cr Pb Hg Se Ag 

I ft ·mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

OOJSA09 0 to3 1332 0 0 0 0 0 0 0 0 

I 
OOJSA23 0 to 1 1229 0 0 0.235 0 39.8 0 0 0 

OOJSA23 1 to 2 1230 0.017 0 0 o· 17.0 0 0 0 I 
OOJSA23 2 to 3 1231 0 0 0 0 0 0 0 0 I 
OOJSA23 4 to 5 1232 0 0 0 0 1.66 0 0 0 

OOJSA23 6 to 7 1233 0 0 0 0 0 0 0 0 I 
OOJSA23 8 to 9 1234 0 0 0 0 5.24 0 0 0 I 
OOJSA23 10 to 11 1235 0 0 0 0 o· 0 0 0 

I 
OOJSA26 0 to 1 1335 0 0 0 0 0 0 0 0 

OOJSA26 1 to 2 1336 0 0 0 0 0 0 0 0 I 
OOJSA26 2 to3 1337 0 0 0 0 0 0 0 0 

I 
OOJSA26 4 to 5 1338 0 0 0 0 0.43 0 0 0 

OOJSA26 6 to 7 1339 0 0 0.103 0 6.83 0 0 0 I 
OOJSA26 8to 9. 1340 0 0 0.181 0 2.27 0 0 0 

I 
RCRAStd 5.0. 100.0 1.0 5.0 5.0 0.2 1.0 5.0 I 

I 
I 
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I 
I TABLE 14- Colonial Terminals, IDCe, Wilmington Site 

I 
RCRA TCLP Metals Analysis 

Site 10~ .Qep1h LabiD# Arsenic Barium Cadmjurr~hromiun .l.e.rui Mercury Selenium S1lY.m: 
As Ba Cd Cr Pb Hg Se Ag 

I ft mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

OOJSA28 0 to 1 1327 0 0 0 0 0 0 0 0 

I 
OOJSA28 1 to 2 1328 0 0 0 0 0 0 0 0 

I 
OOJSA28 2 to 3 1329 0 0 0 0 0 0 0 0 

I 
OOJSA28 4 to 5 1330 0 0 0 0 0 0 0 0 

I OOJSA28 6 to 7 1331 0 0 0 0 0 0 0 0 

I OOJSA29 0 to 1 1346 0 0 0 0 0.28 0 0 0 

I RCRAStd 5.0 100.0 1.0 5.0 5.0 0.2 1.0 .. 5.0 

I 
I 
I 
I 
I 
I 
I 
I 
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RESULTS OF SOIL METALS LEACIDNG ANALYSIS 

The soil boring data has been arranged for the three SMR soil profiles, the four 
JLM soil profiles, and the one Colonial soil profile (soil profile is a vertical arrangement 
of data from the soil surface down through the soil at a specific location). The metals 
concentration in the soil has been compared with the metals concentration in the 
groundwater to determine the leaching percent for each of the metals. 

Southern Metals Recycling Site 

The SMR soil profiles are provided for the OOJSA09, OOJSA23, and OOJSA26 
locations. Table 15 provides the OOJSA09 profile and leaching percentages comparing 
the surface soil sample metals concentration to the groundwater metals concentration. 
The surface to groundwater leaching percentages for antimony, arsenic, barium, 
cadmiuin, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
thallium, vanaditim, and zinc range from a low ofO.OOO percent to a high of 1.21 percent. 
Therefore, generally less than 1 percent of the surface soil metals have leached into the 
existing groundwater. These low leaching percentages are consistent with little or no 
contribution from lateral leaching, therefore these percentages represent primarily vertical 
leaching into the groundwater. 

Table 16 provides the OOJSA23 profile and leaching percentages comparing the 
surface soil sample metals concentration to the groundwater metals concentration. The 
table provides the surface to groundwater percentages for antimony, arsenic, barium, 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 
thallium, vanadium, and zinc, which range from a low ofO.OOOpercent to a high of0.375 
percent. Therefore, less than~ percent of the surface soil metals leached into the 
existing groundwater. The table also provides leaching percentages comparing the 
maximum lower soil metals concentration to the groundwater metals concentration. 

The maximum soil metal concentration just above the water table to groundwater 
percentages for antimony, barium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, Dickel, thallium, vanadium, and zinc range from a low of0.003 percent to a 
high of2.766 percent. Of these metal leaching percentages and for those metals having 
NC groundwater standards, the mean leaching percentage of 0.636 represents those 
metals that have concentrations in the groundwater that exceeds the groundwater 
standards, and the mean leaching percentages of0.084 represents those metals that have 

47 

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



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

concentrations in the groundwater that do not exceed the groundwater standards. No 
lateral leaching of metals appears to have occurred from or have been influenced by the 
JLM property. 

The table also provides data for antimony, barium, mercury, and thallium that are 
found in the soil just above the water table, but are not present in the groundwater. 
Therefore, these metals may in the future be found in the groundwater at this location. 
Cadmium, selenium, and silver are only found in the soils near the surface, have not 
moved down the soil profile, and are not found in the groundwater at this location. 
Arsenic on the other hand is only metal found in the soils near the surfac'e, but not found 
in the groundwater at this location. · 

Table 17 provides the OOJSA26 profile and leaching percentages comparing the 
surface soil sample metals concentration to the groundwater metals concentration. The 
table provides the surface to groundwater leaching percentages for antimony, arsenic, 
barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc, which range from a low of 0.001 percent 
to a high of 13.466 percent. These higher percentages probably are reflecting that the 
metals in the groundwater have accumulated at this location. This location is at the 
northern end of the SMR. site and appears to be in a down gradient position with respect 
to a portion of the SMR. site. 

The table also provides leaching percentages comparing the maximum lower 
metals concentration to the groundwater metals concentration. The maximum metal 
concentration just above the water table to groundwater percentages for antimony, 
arsenic, barium, cadmium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc range from a· low of0.020 percent to a 
high of25.112 percent. These higher percentages probably are reflecting that the metals 
in the groundwater have accumulated at this down gradient location. Of these metal
leaching percentages and for those metals having NC groundwater standards, the mean 
leaching percentage of7 percent represents those metals that have concentrations in the 
grpundwater that exceeds the groundwater standards. The lateral leaching of metals does 
not appear to come from or be influenced by the JLM property. 

Table 17 illustrates that cadmium and mercury is found in the soil just above the 
water table, but is not found in the groundwater at this location. Therefore, these metals 
may show in the future show up in the groundwater at this location. Cobalt is only found 
in the surface soil at this location, has not moved down in the soil profile, but is found in 
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the groundwater at this location. Selenium and silver are not found in the soils or 
groundwater at this location. 

JLM Industries Property 

The JLM soil profiles are provided for 90JSA20, OOJSA24, OOJSA25, and 
OOJSA27. Table 18 provides the OOJSA20 profile and leaching percentages comparing 
the surface soil sample metals concentration to the groundwater metals concentration. 
The table provides the surface to groundwater percentages for antimony, iron, lead, 
magnesium, manganese, selenium, silver, and vanadium, which range from a low of 
0.021 percent to a high of 1,696 percent. These higher percentages probably are 
reflecting that the metals in the groundwater have ac~umulated at this location, which is 
down gradient from the S:.MR. property. 

The table also provides leaching percentages comparing the maximum lower 
metals concentration to the groundwater metals concentration. The table provides the 
maximum metal concentration just above the water table to groundwater percentages for 
chromium, iron, lead, magnesium, and vanadium, which range from a low of3.739 
percent to a high of 3,954 percent. These higher percentages probably are reflecting that 
the metals in the groundwater have accumulated at this location, which is down gradient 
from the S:.MR. property. Of these metal-leaching percentages and for those metals having 
NC groundwater standards, the mean leaching percentage of 50 percent represents those 
metals that have concentrations in the groundwater that exceeds the groundwater 
standards. 

. . 

The table illustrates that antimony and manganese are found only in the surface 
soil, have not moved down in the soil profile, but are found in the groundwater at this 
location: Arsenic, barium, cobalt, copper, nickel, and zinc are not found in the·soils, but 
are found in the groundwater at this location. Both of these above facts support that 
metals in the groundwater have accumulated at this location, which is down gradient 
from the S:.MR. property. Cadmium and mercury are not found in the soils or the 
groundwater at this location. 

Table 19 provides the OOJSA24 profile and leaching percentages comparing the 
surface soil sample metals concentration to the groundwater metals concentration. The 
table provides the surface to groundwater percentages for copper, iron, lead, magnesium, 
manganese, mercury, vanadium, and zinc, which range from a low of0.169 percent to a 
high of9.009 percent. These higher percentages probably are reflecting that the metals in 

' 
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the groundwater have accumulated at this location, which appears to be down gradient 
from the SMR property. 

The table also provides leaching percentages comparing the maximum lower 
metals concentration to the groundwater metals concentration. The table provides the 
maximum metal concentration just above the water table to groundwater percentages for 
chromium, copper, iron, magnesium, manganese; and vanadium, which range from a low 
of3.946 percent to a high of 18.285 percent. These higher percentages probably are. 
reflecting that the metals in the groundwater have accumulated at this location, which 
appears to be down gradient from the SMR property. Of these metal-leaching 
percentages and for those metals having NC groundwater standards, the mean leaching 
percentage of 9 percent represents those metals that have concentrations in the 
groundwater that exceeds the groundwater standards. This mean leaching percentage of 
9 is considerable iess than the mean value of 50 for the previous profile at OOJSA20, 
which is clearly in a more pronounced down gradient position from the SMR site. 

The table 19 illustrates that lead and zinc are only found in the soils near the 
surface at this location, have not moved down in the soil profile, but are found in the 
groundwater. Ars~nic, barium, cobalt, nickel, and silver are not found in the soils at this 
location, but are found in the groundwater. Both of these above facts support that metals 
in the groundwater have accumulated at this location, which appears to be down gradient 
from the SMR property. Antimony, cadmium, selenium, and thallium are not found in 
the soils or the groundwater at this location. Chromium is only located in the lower 
portion of this profile which supports the lateral leaching from SMR property. 

Table 20 provides the OOJSA25 profile and leaching percentages comparing the 
surface soil sample metals concentration to the groundwater metals concentration. The 
table provides the surface to groundwater percentages for barium, chromium, copper, 
iron, lead, magnesium, manganese, mercury, and vanadium, which range from a low of 
0.123 percent to a high of 317 percent. These higher percentages probably are reflecting 
that the metals in the groundwater have accumulated at this location, which is down 
gradient from the SMR property. 

The table also provides leaching percentages comparing the maximum lower 
metals concentration to the groundwater metals concentration. The table provides the 
maximum metal concentration just above the water table to groundwater percentages for 
copper, iron, lead, magnesium, manganese, mercury, vanadium, and zinc, which range 
from a low of0.025 percent to a high of264 percent. These higher percentages probably 
are reflecting that the metals in" the groundwater have accumulated at this Ioc;:ation, which 
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is down gradient from the SMR property. Of these metal-leaching percentages and for 
those metals having NC groundwater standards, the mean leaching percentage of70 
percent represents those metals that have concentrations in the groundwater that exceeds 
the groundwater standards. This mean leaching percentage of 70 is more than the mean 
value of 50 for the previous profile at OOJSA20 and less than the mean leaching 
percentage of 9 for OOJSA24. These percentages would indicate that the OOJSA25 profile 
is in the greatest down gradient position of accumulation, followed by the OOJSA24 
profile, and that the OOJSA24 profile is in the least down gradient position of the three 
JLM locations. · 

The table illustrates that chromium, nickel, and zinc are founa only in the soils 
near the surface at this location, have not moved down in the soil profile, but are found in 
the groundwater. Arsenic and cobalt are not found in the soils at this location, but are 
found in the groundwater. Both of these above facts support that metals iii the 
groundwater have accumulated at this location, which is down gradient from the SMR 
property. Cadmium, selenium, silver, and thallium are not found in the soils or 
groundwater at this location. Antimony, barium, copper, iron, lead, magnesium, 
manganese, mercury, nickel, vanadium, and zinc all have higher concentrations deeper in 
the soil than the surface sample, which supports the probably oflateralleaching from 
SMR property. 

Table 21 provides the OOJSA27 profile for this location near the southern 
property line of the JLM property. No groundwater sample was collected at this location. 
Arsenic, copper, iron, lead, magnesium, manganese, and vanadium have leached down 
through the soil profile. This profile is not down gradient of the SMR property. 

Colonial Terminal Property 

Table 22 provides the OOJSA28 profile and leaching percentages comparing the 
surface soil sample metals concentration to the groundwater metals concentration. The 
table provides the surface to groundwater percentages for antimony, arsenic, chromium, 
copper, iron, lead, magnesium, manganese, nickel, vanadium, and zinc, which range from 
a low of 0.002 percent to a high of 0.230 percent. These lower percentages are probably 
reflecting that this location is not significantly accumulating groundwater contamination. 
This location may be down gradient of the SMR property. 

The table also provides leaching percentages comparing the maximum lower 
metals concentration to the groundwater metals concentration. The table provides the 
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maximum metal concentration just above the water table to groundwater percentages for 
arsenic, barium, copper, iron, lead, magnesium, manganese, thallium, and vanadium, 
which range from a low ofO.OOl percent to a high of 4.802 percent. These lower 
percentages are probably reflecting that this location is not significantly accumulating 
groundwater contamination. Of these metal leaching percentages and manganese is the 
only one that exceeds the NC groundwater standards, the leaching percentage of 1 
percent represents the metal that has a concentration in the groundwater that exceeds the 
groundwater standard. 

The table illustrates that antimony, arsenic, barium, chromium, copper, lead, 
mercury, nickel, thallium, and vanadium are found in the soils at this location, but are not 
in the groundwater. Cadmium, cobalt, selenium, and silver are not found in the soils at 
this location, and are not found in the groundwater. 

Summary- The soil profile metals data and leaching percentages supports the 
following facts: 

1. The primary movement of metals from the SMR site soil is leaching vertically 
down ward into the groundwater. Lateral leaching through the soil to the 
JSA26location appears to be accumulating higher concentrations of metals in 
the groundwater than the other SMR profile locations. Significant vertical 
leaching of metals through the soil and down into the groundwater has 
occurred for the following metals: antimony, arsenic, barium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, nickel, vanadium, and 
zinc. None ofthese metals appears to be accumulating from lateral leaching 
from the JLM property. 

2. Metals primarily from the SMR site is laterally leaching through the soil and 
accumulating in the groundwater at the three JLM profile locations. The 
OOJSA25 and OOJSA20 .locations immediately down gradient of SMR property 
has leaching percentages indicating that they are accumulating considerable 
metals that have probably leached from the SMR site. The OOJSA24 location 
appears from the soil profile data and the leaching percentages to be down 
gradient from the SMR site, but in a less pronounced accumulation oflaterally 
leaching of metals. Significant lateral leaching of metals from the SMR site 
has occurred for the following metals: arsenic, barium, chromium, cobalt, 
copper, iron, lead, magnesium, manganese, nickel, silver, vanadium, and 
zinc. 
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3. The OOJSA28location is south of the JLM property and appears to have the 
least leaching of metals and little or no lateral leaching of metals. This 
location may be in a down gradient position from the SMR site. 
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TABLE 15 -JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA09 Profile, SMR Site 

I2Wb Lab..ll2tl 

Oto3 1332 

Gr:2Ucdwater nata mga 

Percent of 

Surface Soli 

1348 

Antim.onx Arunll: 
Sb As 

mglkg mg/kg 

85.24 54.05 

0.24 '0.132 

0.282 0.244 

BariJI!n ~ 
Ba Cd 

mglkg mglkg 

412.24 46.65 

'4.99 0 

1.210 0.002 

Bold numbers represent values that are due to probable lateral leaching. 

'Value exceeds NC 2L Groundwater Standards. 

Cbr:2mlum cmz.aJ1 .cmwr 
Cr Co Cu 

mg/kg mg/kg mg/kg 

653.83 29.25 3,023.36 

'2.08 0.077 '3.032 

0.318 0.263 0.100 

lr2n lnll Magce~lum M~DgDDC:Sil M=lllx H.IWI .smnhml .sJIR[ Ihalllllln 
Fe Pb Mg Mn Hg Nl Se Ag Tl 

mg/kg mg/kg mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mg/kg 

58,285.97 28,758.8 6,946.36 3,288.83 201.56 468.5 0 0 23.33 

'469.0 14.6 24.47 '4.326 0 '1.67 0 0 0 

0.805 0.051 0.352 0.132 0.000 0.356 0.004 

- -

~ ZlM 
v Zn 

mg/kg mg/kg 

71.28 17,968.1 

0.284 '58.4 

0.398 0.325 



TABLE 16- JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA23 Profile, SMR Site 

omil Lall..ll2tl 

Oto 1 

1to2 

2to3 

4to5 

6to7 

8to9 

10 to 11 

Percent of 
Surface Soli 
Percent of 
Lower Soli Max. 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1248 

An11ln2I1x 
Sb 

mg/kg 

49.91 

20.67 

0.47 

80.77 

0 

6.83 

0 

0 

0.002 

0.015 

~ J1arlJim .cm!mlwn 
As Ba Cd 

mg/kg mg/kg mg/kg 

15.38 291.09 9.38 

15.98 37.48 0 

0 14.01 0 

0 30.02 0 

0 0 0 

0 29.21 0 

0 0 o. 

0.017 0 0 

0.111 0.000 0.001 

0.003 

Bold numbers represent values that are due to probable lateral leaching. 
'Value exceeds NC 2L Groundwater Standards. 

- - - - - -

Cbramlum C!lhall ~ Jmn l.9ll Magm:~lum • Mangane5~t ~ NIW1 .smniJun Slim: Ihalllwn 
Cr Co Cu Fe Pb Mg Mn Hg Nl Se Ag n 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

1,050.37 40.58 3,804.33 62,550.36 4,622.49 779.1 11,098.32 20.18 0 0 0 9.77 

13.47 0 74.07 14,875.51 309.17 90.48 10.81 3.03 7.8 8.06 2.85 5.77 

0 0 15.93 1,578.41 0 11.95 16.2 0 0 0 0 ·1.8 

11.68 0 112.27 3,016.94 34.01 32.84 29.87 1.23 0 0 0 0 

0 0 0 331.99 0 6.06 0 0 0 0 0 0 

21.73 0 446.41 14,885.60 107.62 105.55 82.58 3.1 8.71 0 0 0.54 

0 0 2.46 89.49 0 4.0 0 0 0 0 0 0 

'0.064 0.049 0.076 '50.5 '0.063 2.92 '0.538 0 '0.16 0 0 0 

0.006 0.121 0.002 0.081 0.001 0.375 0.005 0.005 0.010 

0.295 0.017 0.339 0.059 2.766 0.651 0.032 1.837 0.185 

- - - - - - - - - - -

~ Zlnl: 
v Zn 

mg/kg mg/kg 

29.51 10,024.54 

8.35 2,750.3 

0.87 158.33 

2.21 141.16 

0.73 0 

4.55 345.62 

0.34 0 

0.06 0.523 

0.203 0.005 

1.319 0.151 

- -



- - - - - - - - - - - - - - - - -

TABLE 17 - JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA26 Profile, SMR Site 

~ Lilll..mtl Antirnlmx ~ D.ariwn Cil!lmlum 
Sb As Ba Cd 

rnglkg mglkg rnglkg mg/kg 

Oto 1 1335 10.7 8.73 15.03 47.92 

1to2 1336 0 0.28 11.03 0 

2to3 1337 0 0 0 0 

4to5 1338 0.47 0.22 10.76 0 

6to7 1339 2.23 0.96 0 3.58 

8to9 • 1340 2.05 1.15 22.94 5.09 

Groumfwate[ Data mgll 

1347 0.56 '0.1 '2.024 0 

Perce'iirof 5.234 1.145 13.466 0.002 

Surface Soli 

Percent of 25.112 8.696 8.823 0.020 

Lower Soli Max. 

Bold numbers represent values that are due to probable lateral leaching. 

'Value exceeds NC 2L Groundwater Standards. 

Cb[!1mlum C!1.b.alt C!1Jmu 
Cr Co Cu 

mg/kg mg/kg mg/kg 

51.99 24.86 1,463.07 

6.47 0 6.87 

0 0 2.57 

0 0 10.8 

12.06 0 402.8 

8.4 0 33.19 

'2.345 0.079 '1.255 

4.510 0.318 0.086 

19.444 0.312 

.lmn .l.9ll Maoceslum Mangaoe:st .M=ux .tikiW .smruwn .sum: Ib.alllllm. 
Fe Pb Mg Mn Hg Nl Se Ag n 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg rnglkg mg/kg mg/kg 

75,063.59 2,734.93 985.48 327.74 67.81 87.92 0 0 44.59 

1,416.62 96.8 13.1 7.28 1.15 5.64 0 0 1.25 

548.91 45.55 5.26 2.32 0 0 0 0 0.93 

1,119.62 43.8 8.88 5.76 0 ·0 0 0 0.9 

9,524.13 291.13 44.52 97.42 1.48 9.21 0 0 1.41 

16,656.61 230.82 . 182.63 75.28 3.95 12.83 0 0 1.85 

'480.0 '4.89 28.35 '3.917 0 '1.63 0 0 0 

0.639 0.179 2.877 1.195 0.001 1.854 0.002 

2.882 0.1680 15.523 4.021 0.025 12.705 0.054 

- -

~Da!llum ~ 
v Zn 

rnglkg rnglkg 

13.11 10,126.01 

1.52 1,232.73 

0.6 192.7 

0.86 184.64 

5.24 1,372.47 

2.2 2,273.60 

0.67 '56.4 

5.111 0.557 

12.786 2.481 



TABLE 18- JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA20 Profile, JLM Site 

I2Wh Lah.ll2tl Ant1rnl!nx Amnic .e.ar.t.um kallmiwn Cbl:llmlum .cmwt ~ Jmn l.9ll Magceslum Macgacen M.mwx HIWl smruum Slim: Ihalllum ~ Zlru: 
Sb As Ba Cd Cr Co Cu Fe Pb Mg Mn Hg Nl Se Ag Tl v Zn 

fl mg/kg mg/kg mglkg mglkg mglkg mg/kg mglkg mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mglkg mglkg mg/kg mg/kg mg/kg 

OtoT 1224 4.75 0 0 o. 0 0 0 1,092.71 16.3 13.66 4.09 0 0 0.62 2.89 0 5.36 0 

11o2 1225 0 0 0 0 5.28 0 0 115.21 0 4.81 0 0 0 0 0 0.55 1.08 0 

2to3 1226 0 0 0 0 7.45 0 0 139.07 6.55 6.21 0 0 0 0 0 0.9 1.02 0 

4to5 1227 0 0 0 0 7.15 0 0 257.56 16.85 7.59 0 0 0 0 0 0.65 1.27 0 

61o7 1228 0 0 0 0 0 0 0 651.12 9.38 5.97 0 0 0 0 0 1.33 0.66 0 

Groum!water Data mgn 

1251 0 ·1.613 °2.424 0 ·o.8s6 o.232 0.334 •e6s.o •o.63 231.8 01.916 0 0 1.98 0 0 0 0.55 0 4.254 

Percent of 0.021 79.161 3.665 1,696.925 46.846 0.161 0.035 10.261 

Su~a ~~~-----------------------------------------------------------------------------------------------------------------------------------------Percefn.,r 11.972 132.848 3.739 3,054.018 
Lower Soil Max. 

Bold numbe.rs represent values that are due to probable lateral leaching. 
"Value exceeds NC 2L Groundwater Standards. 

- - - - - - - - -

43.307 

- - - - - - - - - -



- - - - -·- - - - - - - - - - - -

TABLE 19- JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA24 Profile, JLM Site 

Dlll1b Lab.JDI Antlln2nx ~ .Badwn camniwn 
Sb As Ba Cd 

mg/kg mglkg mglkg mglkg 

Oto1 1236 0 0 0 

11o2 1237 0 0 0 

2to3 1238 0 0 0 

4to5 1239 0 0 0 

6to7 1240 0 0 0 

8109 1241 0 0 0 

Gmuor!watar Data. mgl! 

1249 0 •o.1os 0.518 

Perciil'l£of 

Surface Soli 

Percent of 

Lower Soli Max. 

Bold numbers represent values that are due to probable lateral leaching. 

"Value exceeds NC 2L Groundwater Standards. 

Cb[amlum Cl!l!.aU ~ 
Cr Co Cu 

mglkg mglkg mglkg 

0 0 0 11.08 

0 0 0 2.93 

0 0 0 0 

0 7.25 0 1.45 

0 0 0 0 

0 11.23 0 3.35 

0 •o.4a& 0.068 0.146 

1.318 

4.326 4.358 

kl!n lnll Maon~tslum Maooaoast ~ HIW1 s.eJmiwn Sll'ler Iballlum 
Fe Pb Mg Mn Hg Nl Se Ag Tl 

mglkg mglkg mglkg mglkg mglkg mg/kg mg/kg mglkg mglkg 

1,509.66 47.27 29.99 10.77 0.59 0 0 0 0 

606.58 13.4 15.02 2.28 0 0 0 0 0 

267.15 0 9.21 0 0 0 o· 0 0 

547.46 0 8.04 0 0 0 0 0 0 

297.04 0 9.62 0 0 0 0 0 0 

1,431.55 0 8.31 6.02 0 0 0 0 0 

.136.0 •o.31 1.759 •o.7o8 0 •o.48 0 0.011 0 

9.009 0.656 5.865 6.574 0.169 

9.500 18.285 11.761 

- -

YaDalllwn Zlru: 
v Zn 

mglkg mg/kg 

5.2 33.94 

1.45 0 

1.12 0 

1.15 0 

1.47 0 

1.31 0 

0.058 0.862 

1.115 2.540 

3.946 



TABLE 20 - JLM Industries, ·Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA25 Profile, JLM Site 

.lltl11b Lilb..IWl An1lm.anx Aamlc 8arlwn CadmJwn 
Sb As Ba Cd 

mg/kg mg/kg mg/kg mg/kg 

oi;1 1243 0 0 21.61 0 

11o2 1244 0.54 0 38.45 0 

2to3 1245 0 0 10.16 0 

4to5 1246 0 0 0 ·o 

6to7 1247 0 0 0 0 

Groun!lwater oata mon 

1250 0 •o.223 1.532 0 

Per~tof 7.089 
Su. ;on 

Perclnfof 
lower Soil Max. 

Bold numbers represent values that are due to probable lateral leaching. 
"Value exceeds NC 2L Groun!lwaler Standards. 

- - - - - -

Cbmmlum Cllhalt. 

Cr Co 
mg/kg mg/kg 

10.74 0 

7.34 0 

0 0 

0 0 

0 0 

·o.4o2 0.088 

3.743 

- -

~ lmo l.n!i Magnesium Manganes11 Mmurx Hirul sm.niu.m ~ Iha1llum 
Cu Fe Pb Mg Mn Hg Nl Se Ag Tl 

mg/kg mglkg mg/kg mg/kg • mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

2.15 6,348.99 18.65 38.43 4.3 0.81 0 0 0 ·o 

60.3 6,492.61 132.26 44.43 47.71 1.54 10.74 ·0 0 0 

15.5 1,713.97 12.69 24.18 15.6 3.63 0 0 0 0 

38.22 1,823.89 34.88 27.34 1.83 3.94 0 0 0 0 

10.52 4,200.72 13.9 45.09 1.66 0 0· 0 0 0 

0.169 0 418.0 ·o.3 67.1 0 3.626 0 ·o.9 0 0 0 

7.860 . 6.584 1.609 174.603 84.326 0.123 

0.442 9.951 0.860 148.813 198.142 0.025 

- - - - - - - - -

:llana!llum ~ 
v Zn 

mg/kg mg/kg 

10.54 0 

6.95 144.81 

2.34 24.38 

1.2 0 

12.66 0 

33.4 1.126 

316.888 

263.823 4.619 

- -



- - - - - - - - --- - - - - - - - - -

TABLE 21 • JLM Industries, Inc., Wilmington Terminal Site, Soil Boring Metals Data, OOJSA27 Profile, JLM Site 

l2eJ1lb l.ah..lDI! ~ Ar:smlG Barlwn cawnhun Cbmmlum .cmwt ~ lrml l.nd Magnesium Manganesa MmlllX . Hld!.e1 Selenlliin Slim Iball.l.um ~ Zlnl: 
Sb As Ba Cd Cr Co Cu Fe Pb Mg Mn Hg Nl Se Ag Tl v Zn ,. mg!kg mg!kg mg!kg mg!kg mg!kg mg!kg mg!kg mg/kg mg!kg mg!kg mg/kg mg!kg mg!kg mg!kg mg!kg mg!kg mg!kg mg!kg 

otOT 1341 0 1.34 23.0 0 0 0 6.5 1,099.28 . 40.61 20.82 26.61 2.67 0 0 0 0.74 2.24 0 

1102 1342 0 0.54 15.41 0 0 0 3.71 1,429.22 16.59 9.77 11.51 0.84 0 0 0 1.0. 2.95 0 

2103 1343 0 0.23 . 0 0 0 0 1.33 957.18 33.93 7.84 0 0 0 0 0 0.97 1.33 0 

4105 1344 0 0 0 0 0 0 0 1,028.83 41.01 6.9 0 0 0 0 0 0 1.26 0 

6107 1345 0 1.06 0 0 0 0 1.13 2,625.69 19.33 7.63 3.13 0 0 0 0 0 4.08 0 

.· 



TABLE 22 - JLM Industries, Inc., Wilmington Terminal Site, Soil Boring & Groundwater Metals Data, OOJSA28 Profile, COL 

.I2Wb Lab.1D1l Anl1mmlx Amnll: B.adllm Ca.llmlum 
Sb As Ba Cd 

fl mglkg mglkg mglkg mglkg 

onn 1327 0.63 0.78 0 

. 1 to2 1328 0.91 2.94 0 

2103 1329 0 0.26 0 

4to5 1330 0 0.54 111.84 

6107 1331 0 0.28 0 

Gmundwater Pata mgn, Adlacent Well 

MW-13 1407 0 0 0 . 

Percent of 0.159 0.128 
Surf • '311 

Pe""'--'' 0.185 0.001 
Lower Soli Max. 

Bold numbers represent values that are due to probable lateral leaching, 
'Value exceed$ NC 2L Groundwater Standards. 

0 

0 

0 

0 

0 

0 

- - - - - -

Cbmmlum 
Cr 

mglkg 

6.73 

7.12 

0 

0 

0 

0 

0.015 

-

c.ohall ~ lr!m Lud Magnesium Manoac~sa Mmwx MldW smmwn Slim 
Co Cu Fe Pb Mg Mn Hg Nl Se Ag 

mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

0 10.85 2,570.92 79.91 847.44 31.69 0 6.04 0 0 

0 23.02 4,586.71 121.19 345.35 74.96 1.71 5.58 0 0 

0 2.23 765.3 33.95 43.n 0 0 0 0 0 

0 1.65 1,823.62 9.05 45.8 11.n 0 0 0 0 

0 0 945.37 31.71 35.07 3.07 0. 0 0 0 

0 0 0.28 0 1.684 '0.073 0 0 0 0 

0.009 0.011 0.001 0.199 0.230 0.017 

0.061 0.015 0.003 3.6n 0.620 

- - - - - - - - -

Ihalllwn ~ ZlM 
n v Zn 

mglkg mglkg mglkg 

50.62 1.68 46.05 

60.36 3.51 76.94 

0.92 1.67 0 

1.02• 1.81 0 

1.0 2.02 0 

0 0 0.05 

0.002 0.060 0.109 

0.098 0.050 

- - -
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SUMMARY OF PRELIMINARY FINDINGS. OF EXTENT OF SOIL 
AND GROUNDWATER CONTAMINATION OF THE JLM 

INDUSTRIES, WILMINGTON TERMINAL CAUSED BY THE 
SOUTHERN METALS RECYCLING PROPERTY 

This preliminary environmental investigation of the JLM property has determined 
that significant metals contamination of the JLM property has occurred and that the 
proximate cause is that the contamination came from the SMR site. The findings of fact 
are as follows: 

Finding of Fact #t·- The surface soil samples demonstrate a wide spread 
significant concentration across the JLM property above the background levels for twelve 
metals consisting of antimony, arsenic, barium, chromium, copper, iron, lead, 
manganese, mercury, nickel, thallium, and vanadium. The Spatial pattern of the 
concentrations of these metals supports a finding of fact that they came from the SMR 
site. The pattern of the concentration of metals appears to be consistent with the wind 
direction such that they were primarily spread from the explosion, fire, and smoke that 
occurred on the SMR property. The area of contamination of the JLM property covers 
approximately 6.94 acres with the contamination extending downward in soils areas to a 
shallow depth. 

Finding of Fact #2 -The subsurface soil samples demonstrate significant 
contamination across a portion of the JLM property for fourteen metals consisting of 
antimony, barium, cadmium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc. The spatial and vertical pattern ofthe 
concentrations of these metals and the relationship to groundwater flow supports a 
finding of fact that they primarily came from the SMR site. The area of contamination of 
the JLM property covers approximately 1.84 ·acres or more with contamination extending 
downward in the subsoils to as much as eleven-foot depth. 

Finding of Fact #3 -The soil profile metals data in conjunction with the 
underlying groundwater metals data demonstrates that significant contamination of 
metals is leaching vertically down to the groundwater under the SMR site; these thirteen 
metals consist of antimony, arsenic, barium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, nickel, vanadium, and zinc. The data supports a finding of 
fact that the metals contamination on the SMR site is the primary source of contamination 
to the groundwater of both the JLM property and the SMR site. 
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Finding of Fact #4 -The soil profile metals data in conjunction with the 
underlying groundwater metals data demonstrates that significant contamination of 
metals is leaching laterally into the soils and to the groundwater under the JLM property; 
. these twelve metals consist of arsenic, barium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, nickel, vanadium, and zinc. The data supports a finding of 
fact that the metals contamination on the SMR site is the primary source of contamination 
to the soils and the groundwater ofthe JLM property. 

Finding of Fact #5 - The groundwater metals analysis data demonstrates that 
significant contamination of iron and manganese has primarily come from the SMR 
site, has spread across a significant portion of the JLM property, and has caused 
exceedance of the North Carolina groundwater standards. 

Finding of Fact #6- The groundwater metals analysis data demonstrates that 
significant contamination of zinc has primarily come from the SMR site and has spread 
across a significant portion of the JLM property, but has caused to date only limited 
exceedance of the North Carolina groundwater standards. 

Finding of Fact #7- The groundwater metals analysis data demonstrates that 
antimony, arsenic, barium, chromium, copper, lead, nickel, and vanadium has 
primarily come from the SMR site and has spread across a limited portion of the JLM 
property. This contamination has caused exceedance of the North Carolina groundwater 
standards for arsenic, barium, chromium, copper, lead, and nickel. 

Finding of Fact #8- The Toxic Characteristic Leaching Procedure demonstrates 
that a portion of soils on the SMR site consists oftoxic hazardous waste and that the 
soils are hazardous waste due to the high concentration ofTCLP lead in the soils down to 
as much as a 9-foot depth. This material may involve a significant portion of the soil 
material above the water table on the SMR site. 

Finding of Fact #9- The data collected from a sample found in the storm 
drainage system demonstrates that antimony, arsenic, chromium, copper iron, lead, 
magnesium, manganese, mercury, nickel, thallium, vanadium, and zinc were present 
primarily in the runoff of waters from the suppression of the fire and from runoff of the 
SMR site and Wright Street, and therefore it is probable that these thirteen metals were 
washed onto and contaminated the JLM property and the oiJJwater separator. 
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EXECUTIVE SUMMARY 

Landis, Inc. was retained by JLM Industries, Inc. to conduct an analysis of alleged 
metals contamination data contained in it's first report concerning the JLM Terminal 
property in Wilmington, North Carolina. Soil metals contamination data was modeled to 
provide contour plot maps, 3-dimensional maps, and cross sectional contour maps. 
Groundwater metals contamination data was modeled to provide contour plot maps. 
Based upon the modeled data, estimates were prepared of the volume of contaminated 
hazardous and non-hazardous soil materials on the JLM property, Southern Metals 
Recycling, Inc. property, and Wright Street and Front Street right-of-ways. 

The vast majority of soils across the JLM property have been contaminated with 
metals to a significant depth and the proximate cause of this contamination is that it has 
migrated from the SMR property. The proximate cause of the soils contamination on the 
JLM property of seventeen ofthe eighteen metals studied: antimony, arsenic, barium, 
. cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 
nickel, selenium, thallium, vanadium, and zinc is due to migration from the SMR 
property. The plot and3-dimensional maps demonstrate the fact that the proximate cause 
of the soil metals contammation is the SMR propertY and is not due to current and prior 
operations and uses on the JLM property. One of the eighteen metals, silver, may have as 
its source the SMR property. 

The soils contamination due to the metals contamination from the SMR property 
has spread across the JLM site and down to the Cape Fear River. Soil samples have not 
been taken in the portions of the JLM property that is submerged by the Cape Fear River. 
Although it is likely that soil contamination exists in the submerged portions of the · 
property, no determinations regarding the submerged lands is included in this report. 

Cross sectional analysis of the soil metals data under the JLM property indicates 
that antimony, barium, chromium, copper, iron, lead, magnesium, manganese, 
thallium, and zinc contamination has moved well below the water table. The cross 
sectional data plots indicates that barium, chromium, copper, iron, lead, magnesium, 
manganese, mercury, nickel thallium, vanadium, and zinc contamination in the soil 
indicates that these metals have concentrated and have moved laterally well below the 
water table. Therefore, it is probable that the above metals extend below the mean sea 
level. 



.. :: ... :-. \ . : ~ . ... 

The volumes of contaminated hazardous and non-hazardous soil materials have 
been calculated for the SMR property and JLM property. In addition, the volumes have 
been calculated for adjacent Front Street and Wright Street right-of-ways. The total toxic 
hazardous waste soil metals contamination on the properties is approximately 13,700 
cubic yards. The total non-hazardous soil metals contamination on the properties is 
approximately 1,077,756 cubic yards. 

The groundwater under the JLM property has been contaminated with metals and 
the proximate cause is that it has migrated from the SMR property. Iron, magnesium, 
manganese, and zinc contamination in the groundwater has spread across the vast 
majority of the JLM property and the proximate cause is due to migration from SMR 
property. Arsenic, barium, cobalt, copper, lead, nickel, and vanadium contamination 
in the groundwater-has spread across significant portions of the JLM property and the 
proximate cause is due 'to migration from SMR property. The plot and 3-dimensional 
maps clemonstrate the fact that the proximate cause of the groundwater metals 
contamination is the SMR property and is not due to current and prior operations and 
uses on the JLM property. Antimony and chromium contamination in the groundwater. 
has spread across limited portions of JLM property and the proximate cause is due to 
migration from SMR property. Silver and thallium contamination in the groundwater 
has spread across significant portions of the JLM property and the proximate cause may 
be due to migration-from SMR property. Cadmium, mercury, and selenium were not 
found in the groundwater under the SMR and JLM properties. Arsenic, chromium, 
copper, iron, lead, manganese, nickel, silver, and zinc contamination in the 
groundwater under SMR property is sufficiently concentrated such that it exceeds NC 
groundwater standards. Arsenic, chromium, iron, lead, manganese, nickel, silver, and 
zinc contamination iri the groundwater under JLM property is sufficiently concentrated 
such that it exceeds NC groundwater standards. · 

. . 
The groundwater contamination due to the metals contamination from the SMR 

property has spread under the JLM site and down to the Cape Fear River. Groundwater 
and surface water samples have not been taken in the portions of the JLM property that is 
submerged by the Cape Fear River. Although it is likely that groundwater and, or surface 
water metals contamination exists in the submerged portions of the property, no 
determinations regarding the submerged lands is included in this report. 

The toxic hazardous metals waste and non-hazardous metals waste on the S:MR. 
property isa continuing source of contamination of the JLM property and it's 
groundwaters. The contamination poses a significant and real continuing toxic hazard 
and threat to the pu~-~~c.health, property, and environs along the Cape Fear River. 
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INTRODUCTION 

Landis, Inc. was retained to conduct an environmental investigation for JLM 
Tenninals, Inc. for their Wilmington Terminal (referred to herein as "JLM" property) in 
Wilmington, North Carolina, regarding contamination that may have occurred from the 
Southern Metals Recycling site (referred to herein as "SMR" site) located adjacent to the 
JLM facility .. Landis, Inc. was retained to analyze the issues, determine findings of fact, 
and determine causation, if any, of the alleged metals contamination on the JLM 
property. 

On February 23, 2001, Landis, Inc. issued it's initial report entitled: "Preliminary 
·.Environmental Investigation Report Regarding Metals Contamination at JLM Industries, 

Inc., Wilmington Terminal." -At time of the report, Landis, Inc. did not submit the 
groundwater surface contour niap. Since that date, Landis, Inc. completed and issued the 
groundwater surface contour map as a supplement to the initial report. In preparation of 
the map, it became important to investigate structural controls affecting the groundwater 
surface. Two old buried valleys were found to cross the properties. The larger and more 
significant valley graded from the northeast of SMR property to the southwest comer of 
JLM property. Evidence of this valley can be found on topographic map ofthe area and 
on the 1893 Sanborn Fire Insurance Map. Other presumed structure controls consist of 
(1) a tramway shown on 1893. map and located where the current groundwater drops 
approximately eight feet adjacent to RW-1, (2) an old log pond at the end ofWright 
Street sho~ on 1893 map, and (3) a pond located in the southwest portion of JLM 
property and shown on 1893, 1898, 1904, 1910, and 1915 maps. Current physical 
evidence was fo~d that supports these relic natural and man-made features. Several of 
the interpretations in the initial report have been revised in this report as based upon the 
groundwater surface contour map. · -

On March 22,2001, JLM Industries, Inc. authorized Landis, Inc. to proceed in 
preparation of the second part of their proposed analysis and report. Soil metals 
contamination data was modeled to provide contour plot maps, 3-dimensional maps, and 
cross sectional contour maps.· Groundwater metals contamination data was modeled to 
provide contour plot maps. Based upon the modeled data, estimates were prepared of the 
volume of contaminated toxic hazardous and non-hazardous metals contaminated soil 
materials on the JLM property, Southern Metals Recycling, Inc. property, and Wright 
Street and Front Street right-of-ways . 

6 



.. :--:--. 

MODELING PROCEDURES 

The analytical metals data was presented in the initial preliminary report dated 
February 23,2001. This report contains a spatial analysis of the data and interpretation 
of the results of this modeling analysis. The spatial modeling analysis was prepared 
using Surfer 7.0 Software of Golden Software, Inc. The Surfer Software is a contouring 
and three-dimensional surface mapping program used by scientists and engineers. 

The groundwater concentration data for the metals: antimony, arsenic, barium, 
cadmium, chromium, cobalt, copper, Iron, lead, magnesium, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc were modeled. Contour plots were 
prepared for each of the metals. Property boundary overlay transparencies are provided 
prior to the appendix sections. Three-dimensional plots were prepared with views from 
the southwest comer ofthe JLM property and from the northeast comer ofSMR 
property. A large-scale map of total combined metals in the groundwater is provided 
(Appendix 30). 

The RCRA TCLP concentration data for lead was modeled. Contour plots were 
prepared for the leachable lead at various depths. Property boundary overlay 
transparencies are provided prior to the appendix sections. Three-dimensional plots were 
prepared with views from the southwest and northeast. The 5-mg/1 maximum 
concentration oflead for the toxicitY characteristic is shown in bold in the plots. 

The surface soil co~centration data fo~ the metals: antimony, arsenic, barium, 
cadmium, chromiiun, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc were modeled. Contour plots were 
prepared for each of the metals. Property boundary overlay transparencies are provided 
prior to the appendix sections. Three-dimensional plots were prepared with views from 
the southwest and northeast. 

The soil depth of total metals was analyzed for the combination concentration of 
the_ metals: antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc. 
Contour plots for total metals were prepared for depths of 0 to 3-inches, 1 to 2-feet, 2 to 
3-feet, 4 to 5-feet, 6 to 7-feet, and below depth of water table (Appendix 4). Property 
boundary overlay transparencies are provided prior tci the appendix sections. Three
dimensional plots were prepared with views from the southwest and northeast. The 
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vertical axis ofthe three-dimensional concentration plots was adjusted to approximately 
represent the differential concentration at various depths. Large-scale maps of total 
combined metals are provided (Appendix 31 through 37). 

The soil concentration of each of the metals was analyzed at the various depths. 
The concentration plots for antimony (Appendix 5), arsenic (Appendix 6), barium 
(Appendix 7), cadmium (Appendix 8), chromium (Appendix 9), cobalt (Appendix 1 0), 
copper (Appendix 11), iron (Appendix 12), lead (Appendix 13), magnesium (Appendix 
14), manganese (Appendix 15), mercury (Appendix 16), nickel (Appendix 17), 
selenium (Appendix 18), silver (Appendix 19), thallium (Appendix 20), vanadium 
(Appendix 21), and zinc (Appendix 22). Property boundary overlay transparencies are 
provided prior to the appendix sections. Three-dimensional plots from the southwest and 
northeast are provided for each of metals. The vertical axis of the three-dimensional 
concentration plots was adjusted to approximately represent the differential concentration 
at various depths. · · · 

The soil concentration of each of the metals was analyzed in sectional plots 
between selected boring locations. Section A- A' presents analysis diagonally across 
from the southwest of the JLM property to the northeast portion of the SMR property 
(Appendix 23); Section B - B' presents a similar analysis diagonally across JLM and 
SMR. properties, but somewhat to the 'northwest of A-A' (Appendix 24). Section C- C' 
presents analysis from the southeast comer of JLM property to northeast comer of SMR. 
property (Appendix 25). Section D-D' presents a modified analysis diagonally across 
the JLM and SMR. properties (Appendix 26). Section E- E' presents another modified · 
analysis diagonally across the JLM and SMR. properties (Appendix 27). Section F- F' 
presents another modified analysis diagonally across the JLM and SMR properties 

. (Appendix 28). Section G- G' presents a final analysis diagonally across the JLM and 
SMR. properties (Appendix 29). 
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RESULTS OF GROUNDWATER METALS 
CONTAMINATION ANALYSIS 

The groundwater concentration data for the metals: antimony, arsenic, barium, 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc were modeled.. Contour plots were 
prepared for each of the metals. Property boundary overlay transparencies are provided 
prior to the ·appendix sections. Three-dimensional plots were prepared with views from 
the southwest comer of the JLM property and from the northeast comer of SMR property 
(Appendix 1). A large-scale map of total combined metals in the groundwater is 
provided (Appendix 30). 

The groundwater total metals concentration plots illustrate the combined 
concentrations of the eighteen analyzed metals. The general trend is from higher 
concentrations on SMR property and with a broad plume across the vast majority of the 
JLM property.- The southeast comer of JLM property is at or near zero metals 
concentration. The only exception to this trend is a spike at GW-20. GW-20 is located in 
an old buried valley that crosses the SMR and JLM properties. The old valley shows on 
the groundwater surface contour map (Appendix 38). This is a logical area for 
accumulation of metals ~llong the old valley. 

The groundwater antimony concentration plots show that the higher 
concentration are on the SMR property and trend downward·to the southwest: Antimony 
has moved onto the JLM property south of Wright Street and long the northern property 
ofJLM. · 

The groundwater arsenic concentration plots show that arsenic has moved 
from SMR. property to the northeast to JLM property in the southwest direction. A spike 
in the arsenic concentration occurs at GW-20, which is located in the old buried valley. 
The northeast to southwest trend ofthe·plume is consistent with the old valley. A 
significant portion of SMR and JLM properties exceed the NC groundwater standard for 
arsenic of 0.05-mg/1 concentration. 

The groundwater barium concentration plots illustrate a northeast to southwest 
trend of the plume. The higher concentration is located at RW-5, a recovery well that 
probably concentrated barium at this location. The NC groundwater standard for barium 
of2.0-mgll has not been exceeded. . . . 
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Plots were not prepared for groundwater cadmium since none of the samples 
detect any cadmium in the groundwater under SMR or JLM properties. 

. . 

The groundwater chromium concentration plots show a plume coming from 
SMR onto JLM in the southwest direction and a second plume entering the JLM property 
from the north. The concentration of chromium in MW-3, MW-6, and MW-7 has 
increased considerably since JLM purchased the property in 1992. It appears that this 
plume originates from the SMR property. It appears that ·the spike at MW-3 occurs 
below the old tramway found in the 1893 Sanborn Fire Irisurance Maps (earlier 
discussed). A portion ofthe JLM property exceeds the NC groundwater standard ofO.OS-
mg/1 for chromium. · · · 

The groundwater cobalt concentration plots show a plume from SMR property 
in the northeast and moving down to southwest and across the JLM property. The 
orientation of this plume appears to follow the old buried valley. A spike in cobalt 
concentration occurs at GW-20 and spreads out over a significant portiqn of JLM 
property. A significant portion of JLM property groundwater has been contaminated by 
cobalt. · 

The groundwater copper concentration plots illustrate a plume originating on 
SMR property and extending in the southwest direction across the JLM property and 
apparently along the old buried valley. However, no portion of JLM property exceeds the 
NC groundwater standard of1.0-mgll for copper. 

The groundwater iron concentration plots show a significant plume originating 
on SMR property and extending in the southwest direction across the JLM property. The 
plume spreads across the vast majority of the JLM property and a majority of the JLM 
property exceeds the NC groundwater standard of0.3-mgll for iron. Spikes occur at GW-
20 and RW-5; the higher concentrations occurs along the old buried valley, but widens 
considerably across the western portion of JiM property and extending to the Cape Fear 
River. 

The groundwater lead concentration plots illustrate a spread oflead from the 
SMR property across the entire JLM property and with a plume above the NC 
groundwater standard of0.015-mgll trending in the southwest direction across the JLM 
property and orientated along the old buried valley. A significant portion of JLM 
property has been contaminated above the NC groundwater stand~d. 

10 



-~. ·.· 

.. ·. 

The groundwater magnesium concentration plots show a spread of magnesium 
across the vast majority of the JLM property and trending in the southwest direction. The 
magnesium concentration spikes at GW-20, which is located in the old buried valley. 

The groundwater manganese concentration plots show a spread of manganese 
from the S:MR property across all of the JLM property and trending in the southwest 
direction. Virtu.ally all of the JLM property has been contaminated with manganese 
concentrations above the NC groundwater standard of 0.05-mg/1. 

Plots were not prepared for groundwater mercury since all samples did not 
detect any mercury in the groundwater under S:MR or JLM properties. 

The groundwater nickel concentration plots illustrate a plume from the S:MR 
property across the JLM property and along the old buried valley in the southwest 
direction. A significant portion of the JLM property has been contaminated with nickel 
concentrations above the NC groundwater standard ofO.l-mg/1. 

Plots were not prepared for groundwater selenium since all samples did not 
detect any selenium in the groundwater under S:MR or JLM properties. 

The groundwater silver concentration plots show a somewhat different pattern 
with spikes atMW-7, GW-24 and UC-12. The groundwater silver plots do not follow the 
pattern of the other metals. A small portion of JLM and S:MR properties exceed the NC 
groundwater sta.ridard of0.018-mgll for silver. 

·The groundwater thallium concentration plots show two areas of thallium 
contamination one centered on the S:MR property and the second area centered on JLM 
property and with a spike at RW-5. 

The groundwater vanadium concentration plots illustrate a plume coming from. 
the S:MR property across a third property to the north and extending across a portion of 
JLM property. The vanadium concentration spikes at GW-25 in the northwest corner of 
the JLM property. 

The groundwater zinc concentration plots illustrate zinc corning from the S:MR 
property and spreading across a significant portion of the JLM property. Portion of the 
JLM property exceeds the NC groundwater standard of2.1-mg/l of zinc. 
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In summary the groundwater metals concentration plots clearly show that "the 
JLM property groundwater has been seriously impaired from contaminates flowing from 
the SMR property. The groundwater total metals concentration plots shows that the vast 
majority of the JLM property has been contaminated bythe SMR property. The majority 
ofthis contamination has spread down gradient along the old buried valley, which crosses 
the SMR and JLM properties and extends to the Cape Fear River. The area of 
contamination has spread out to the west along the entire portion of the Cape Fear River 
that has been studied by the groundwater sampling. 

The number of metals found to be contaminating the groundwater and the fact 
that they were found in the highest concentration in the soils on the SMR property 
supports the certainty of causation by SMR. The proximate cause is due to serious toxic 
metals contamination coming from the SMR property. The proximate cause is not due to 
the current or past operations and uses of the JLM property. The 1992 environmental 
audit was used to review the historical uses and operations on the JLM property. The 
following findings of fact are apparent from the groundwater metals concentration plots: 

1. Total metals, iron, magnesium, manganese, and ~inc plumes have spread 
across the vast majority of the JLM property and the proximate cause is due to 
contamination from the SMR property. The contamination coming from the 
SMR property is so significant that iron ·and manganese concentrations 
above the NC groundwater standards exist across the vast majority ofthe JLM 
property. 

2. Arsenic, barium, cobalt, copper, lead, nickel, and vanadium plumes have 
spread across significant portions of the JLM property and the proximate 
cause is due to contamination from the SMR property. The contamination . 
coming from the SMR property is so significant that arsenic, lead, and nickel 
concentrations above the NC groundwater standards exist across significant 
portions of the JLM property. 

3. Antimony and chromium plumes have spread across limited portions of the 
JLM property and the proximate cause is due to contamination from the SMR 
property. The contamination coming from the SMR property is so significant 
that chromium concentrations above the NC groundwater standard exist 
across portion of the JLM property. 

4; Silver and thallium plumes have spread across significant portions of the 
JLM property and the proximate cause may be due to contamination from the 
SMR property, based upon findings of the s·oil contamination. No silver or 
thallium was found in the groundwater under the SMR property. 

12 
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5. Total metals, arsenic, barium, cobalt, copper, iron, lead, magnesium, 
. manganese, nickel, and zinc plumes have spread across the JLM property 
· and their patterns indicate that the probable spread along the old buried valley 
under the SMR and JLM properties. 

6. Cadmium, mercury, and selenium were not found in the groundwater under 
the SMR or JLM properties. 

7. The certainty of causation by SMR is based upon the spatial pattern of the 
concentration of the metals, the number of metals having similar patterns, 
related physical characteristics,' and identification of the source being the toxic 
metals soil contamination being the SMR property. The results of the analysis 
supports the certainty that the source of the con~amination is not the JLM 
property. 
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RESULTS OF SURFACE SOIL METALS 
CONTAMINATION ANALYSIS 

The surface soil concentration data for the metals: antimony, arsenic, barium, 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc were modeled. Contour plots were 
prepared for each of the metals (Appendix 3). Property boundary overlay transparencies 
are provided prior to the appendix sections. Three.:dirnensional plots were prepared with 
views from the southwest and northeast. 

The surface soil antimony concentration data plots illustrate higher 
concentrations on the SMR. property. The plots show a plume that has moved southward . 
across the Wright Street right-of-way and onto the JLM property. The plots also show a 
plume that has moved westward across the Carroll Carolina property and westward and 
southward across the JLM property. Significant areas of JLM property show 
contamination of antimony that is due to migration from the SMR property. 

The surface soil arsenic concentration data plots illustrate higher concentrations 
on the SMR property. The plots show a plume that has southward and southwestward 
across Wright Street and JLM property. The plots also show a plume that has moved 
westward across the Carroll Carolina property and southward onto the JLM property. . 
Significant areas of JLM property show contamination of arsenic that is due to migration 
from the SMR property. 

The surface soil barium concentration data plots illustrate higher concentrations 
on the SMR property. The plots show a plume that has moved southward and 
southwestward across Wright Street and JLM property. The plots also show a plume that 
has moved westward onto the Carroll Carolina property and the JLM property. · 
Significant areas of JLM property show contamination of barium that is due to migration 
from the SMR property. · 

The surface soil cadmium concentration data plots illustrate higher 
concentrations on the S:MR property. The plots show a plume that has moved southward 
across Wright Street and onto the JLM property. The plots also show a plume that has 
moved westward across the Carroll Carolina property and onto the JLM property. 
Sigiiificant areas of JLM property show contamination of cadmium that is due to 
migration from the ~MR. property. · 
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The surface soil chromium concentration data plots illustrate higher 
concentrations .on the SMR property. The plots show a plume that has moved· southward 
across Wright Street and onto the JLM property. The plots also show a plume that has 
moved westward across the Carroll Carolina property and onto .the JLM property. 
Significant areas of JLM property show contamination of chromium that is due to 
migration from the SMR property. 

The surface soil cobalt concentration dat~ plots illustrate higher concentrations on 
the SMR. property. The plots show a plume that has moved southwarq across Wright . 
Street and onto the JLM property. The plots also show a plume that has moved westward 
across the Carroll Carolina property and onto the JLM property. Significar_1t areas of 
JiM property show contamination of cobalt that is due to migration from the SMR. 
property. 

The surface soil copper concentration data plots illustrate higher concentrations 
on the SMR property .. The plots show a pluine that has moved southward across Wright 
Street and onto the JLM property. The plots show a second plume that has moved 
southwestward across Wright Street and onto the JLM property. The plots also show a 
plume that has moved westward across the Carroll Carolina property and southward 
across the JLM property. Significant areas of JLM property show contamination of 
copper that is due to ~igration from theS~ property. 

The surface soil iron concentration data plots illustrate higher concentrations on 
the SMR. property. The plots show a plume that has moved southward and . 
southwestward across Wright Street and across the JLM property. The plots also show a 
plume that has moved westward across the C.arroll Carolina property and across the JLM 
property. The vast majority of JLM property shows contamination of iron that is due to 
migration from the SMR property. 

· The surface soil lead concentration data plots illustrate higher concentrations· on 
the SMR. property. The plots show a plume that has moved southward and . 
southwestward across Wright Street and across the JLM property.- The plots also show a 
plume tliat has moved westward across the Carroll Carolina property and across the JLM 
property. The vast majority ofJLM property shows contamination oflead that is due to 
migration from the SMR property. 

The surface soil magnesium· concentration data plots illustrate higher 
concentrations on the SMR property. The plots show a plume that has moved southY{ard 
and southwestward across Wright Street and across the JLM property. The plots also . . . 
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show a plume that has moved westward across the Carroll Carolina property and·onto the 
JLM property. A peak located on the Colonial property may be associated with 
migration from the SMR property. Significant areas of JLM property show 
contamination of magnesium that is due to migration from the SMR property. 

The surface soil manganese concentration data plots illustrate higher 
concentrations on the SMR property. The plots show a plume that has moved southward 
across Wright Street and across the JLM property. The plots also show a plume that has 
moved westward onto the Carroll Carolina property and onto the JLM property. 
Significant areas of JLM property show contamination of manganese that is due to 
migration from the SMR. property. 

The surface soil mercury concentration data plots illustrate higher concentrations 
on th~ SMR property. The plots show a plume that has moved southward across Wright 
Street and onto the JLM property. The plots also show a plume that has moved westward 
across the Carroll Carolina property and across the JLM property. Significant areas of 
JLM property show contamination of mercury that is due to migration from the SMR 
property . 

The surface soil nickel concentration data plots illustrate higher concentrations on 
the SMR property. The plots show a plume that has moved southward across Wright 
Street and onto the JLM property. The plots also show a plume that has moved westward 
across the Carroll Carolina property and onto the JLM property. Significant areas of 
JLM property show contamination of nickel that is due to migration from the SMR 
property. 

The surface soil thallium concentration data plots illustrate higher concentrations 
on the SMR. property and the Colonial property. The plots show a plume that has moved 
from the SMR property and southward across Wright Street and onto the JLM property. 
The plots also show. a plume that has moved from the SMR property and westward across 
the Carroll Carolina property and onto the JLM property. A third plume is shown that 
has moved from the Colonial property and northward across the JLM property in the 
southwest portion of the JLM property. Significant areas of JLM property show 
contamination of thallium that is due to migration from the SMR. property. 

The surface soil vanadium concentration data plots illustrate higher 
concentrations on the SMR property. The plots show a plume that has moved southward 
across Wright Street and onto the JLM property. The plots also show a plume that has 
moved westward ac~oss the Carroll Carolina property and across the JLM property. 

18 



.. -:~ 
. ····' 

Significant areas of JLM property show contamination of vanadium that is due to 
migration from the SMR property. 

The surface soil zinc concentration data plots illustrate higher concentrations on 
the SMR property. The plots show a plume that has moved southward across Wright 
Street and onto the JLM property. The plots also show a plume that has moved westward 
across the Carroll Carolina property and across the JLM property. Significant areas of 
JLM property show contamination of zinc that is due to migration from the SMR 
property. · 

The surface soil total metals concentration data plots (Appendix 4) illustrate 
higher concentrations on the SMR property. The plots show a plume that has moved 
southward across Wright Street and across the JLM property. The plots also show a 
plume that has moved westward across the Carroll Carolina property and across the JLM 
property. The vast majority of JLM property shows contamination of surface total metals 
that is due to migration from the SMR property. Only the southwest portion of the JLM 
property and around the SA-14, 28, and 29 sample locations may not be due to . 
contamination from the SMR property . 

The following findings of fact are provided to summarize the analysis of the 
surface ·soil metals data: 

1. Sixteen ·Of the eighteen metals found in the surface soils on the JLM 
property, the proximate cause is due to migration of these metals from SMR 
property. These metals are antimony, arsenic, barium, cadmium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 
nickel, thallium, vanadium, and zinc. The certainty of causation by SMR is 
based upon the spatial pattern ofthe concentration of these metals, the number 
of metals having similar patterns, and that the highest concentration being 
located on the SMR property. The results ofthe analysis support the certainty 
that the proximate source of the contamination is not the JLM property. 

2. Two of the eighteen metals, selenium and silver, found in the surface soils 
on the JLM property were located at only one location and this was 
insufficient data to produce a concentration plot map. Therefore, it could not 
be determined from· the concentration plot maps whether these metals were 
due to contamination from SMR property. 

3. The surface total metals plots show that the contamina~ion has affected the 
vast majority of the JLM property and that its proximate cause is the SMR 
property._ . 
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property. The barium, iron, lead, magnesium, thallium, and vanadium plots show 
significant contamination we11 below the water table of the JLM property. The 
antimony, selenium, and silver plots show limited or no contamination under the JLM 
property. 

The barium, chromium, copper, iron, lead, magnesium, manganese, mercury, 
nickel, thallium, vanadium, and zinc plots indicate concentrations and lateral movement 
well below the water table. · 

Summary of Findings-

The cross section analysis of soil metal contamination provides the following summary 
findings offact: 

1. The antimony, barium, chromium, copper, iron, lead, magnesium, 
manganese, and zinc plots show significant deep contamination under the 
SMR. and Wright Street properties. 

2. The arsenic, cadmium, mercury, nickel, selenium, silver, thallium, and 
vanadium plots show less concentrated deep contamination under the SMR. 
and Wright Street properties. · 

3. The antimony, barium, chromium, copper, iron, lead, magnesium, 
manganese, thallium, vanadium, and zinc plots show significant 
contamination well below the water table of the JLM property. 

4. The arsenic, cadmium, cobalt, mercury, nickel, and selenium plots show 
limited concentration below the water table of the JLM property. 

5. The barium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc plots indicate concentrations 
and lateral movement well below the water table. Therefore, it is probable 
that many of these soil metal contaminants extend below sea level. 
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SUMMARY OF FINDINGS 

The modeling of the metals data has been used to determine the extent ofthe soils 
and groundwater contamination on the SMR and JLM properties and the Front Street and 
Wright Street right-of-ways. The modeling has also been used to determine the source of 
the metals contamination in the soils and groundwater. In addition, the modeling has 
been used to calculate the·volume ofhazardous and non-hazardous soil material on the 
SMR and JLM properties and the Front Street and Wright Street right-of-ways. 

. . 
The modeling ofthe groundwater metals concentration data was used to 

determine the following findings of fact: 

1. Total metals, iron, magnesium; manganese, and zinc plumes have spread 
across the vast majority of the JLM property and the proximate cause is due to· 
contamination from the SMR. property. The contamination corning from the 
SMR property is so significant that iron and manganese concentrations 
above the NC groundwater standards exist across the vast majority of the JLM 
property. . 

2. Arsenic, barium, cobalt, copper, lead, nickel, and vanadium plumes have 
spread across significant portions of the JLM property and the proximate 
cause is due to contamination "from the SMR property. The contamination 
coming from the SMR. property is so significant that arsenic, lead, and nickel 
concentrations above the NC groundwater standards exist across significant 
portions of the JLM property. 

3. Antimony and· chromium plumes have spread across limited portions of the 
JLM property and the proximate cause is due to contamination from the SMR 
property. The contamination coming from the SMR. property is so significant 
that chromium concentrations above the NC groundwater standard exist 
across portion of the JLM property. 

4. Silver and thallium plumes have spread across significant portions of the 
JLM property and the proximate call:Se may be due to contamination from the 
SMR property, based upon findings of the soil contamination. No silver or 
thallium was found in the groundwater under the SMR. property. 

5. Total metals, arsenic, barium, cobalt, copper, iron, lead, magnesium, 
manganese, nickel, and zinc plumes have spread across the JLM property 
and their patterns indicate that the probable spread along the old buried valley 
under the SMR and JLM properties. · 
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6. Cadmium, mercury, and selenium were not found in the groundwater under 
the SMR or JLM properties. 

7. The certainty of causation by SMR is ba5ed ~pon the spatial pattern of the 
concentration of the metals, the number of metals having similar patterns, 
related physical characteristics, and identification of the source being the toxic 
metals soil contamination being the SMR property. The results of the analysis 
support the certainty that the source of the contamination is not the JLM 
property. 

The modeling of the RCRA TCLP soil lead concentration data was used to 
determine the following findings of fact: 

8. Two layers of toxic hazardous lead waste exist across the Sl\1R. property. 
The upper layer occurs in the 0 to 2-foot depth and exists across the majority 
of the S11R property. The estimated volume oftoxic hazardous lead waste on 
the SMR property is 7,587-CY. . · 

9. Two layers of toxic hazardous lead waste probably exist across·the adjacent 
Front Street right-of-way. The estimated volume of toxic hazardous lead 
waste on the Front Street right-of-way is 2,271-CY. 

10. One layer of toxic hazardous lead waste exists across the adjacent Wright 
Street right-of-way at the 0 to 2-foot depth and exists across the entirety of 
this property. The estimated volume of toxic hazardous lead waste in the 
Wright Street right-of-way is 1,927-CY. 

11. One layer of toxic hazardous lead waste may exist on limited portions of the 
JLM property in the 0 to 2-foot depth. The estimated volume oftoxic 
hazardous lead waste on the JLM property is 1 ,915-CY. 

12. The proximate source of toxic hazardous lead waste on the Front ~treet, 
Wright Street, and JLM properties is the Sl\1R. property. The proximate 
source is not the JLM property. · 

The modeling of the surface soil metals concentration data· was used to determine 
the following findings of fact: 

13. Sixteen of the eighteen metals found in the surface soils on the JLM 
property, the proximate cause is due to migration of these metals from SMR 
property. These metals are antimony, arsenic, barium, cadmium, 
chromiun1, cobalt, copper, iron, lead, magnesium, manganese, mercury, 

53 



nickel, thallium, vanadium, and zinc. The certainty of causation by SMR is 
based upon the spatial pattern of the concentration ofthese metals, the number 
of metals having similar patterns, and that the highest concentration being 
located on the SMR property. The results of the analysis support the certainty 
that the proximate source ofthe contamination is not the JLM property. 

14. Two of the eighteen metals, selenium and silver, found in the surface soils 
on the JLM property were located at only one ·location and this was 
insufficient data to produce a concentration plot map. Therefore, it could not 
be determined from the concentration plot maps whether these metals were 
due to contamination from SMR property. 

15. The surface total metals plots show that the contamination has affected the 
vast majority of the JLM property and that its proximate cause is the SMR 
property. 

. The modeling of the soil total metals concentration data was used to determine the 
following finding of fact: 

16. The analysis of the totals metals concentration modeling indicates that the 
vast majority of the JLM property has contamination of metals· at the 
following depths: surface, I to 2-foot depth, 2 to 3-foot depth, 4 to 5-foot 
depth, 6 to 7-foot depth, and water table depth, and that the contamination is 
due to migration of metals contamination from the SMR property. 

17. The analysis of the totals metals concentration modeling indicates that the 
certainty of causation by SMR.is based upon the spatial pattern ofthe 
concentration of these metals and that the highest concentration is located on 

'the SMR property. The results ofthe analysis support the certainty that the 
proximate source of the contamination .is not the JLM property. 

The modeling of the soil depth metals concentration data was used to determine 
the following find.iD.gs of fact: 

18. Significant areas of the JLM property has been contaminated with barium, 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc at various depths below the 
surface and the proximate cause of this contamination is due to migration 
from the SMR property. 
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19. Limited area of the JLM property has been contaminated with antimony, 
arsenic, and selenium at various depths below the surface and the proximate 
cause of this contamination is due to migration from the SMR property. 

20. The certainty of the proximate cause of the above metals coming from the 
· SMR property is based upon the spatial horizontal and vertical pattern of the 

metals concentrations, the number of metals having similar spatial patterns, 
and that the highest concentration of these metals are located on the SMR, 

· rather than the JLM property. The results ofthe analysis supports that the 
proximate cause of the above metals contamination is not due to the current 
and prior operations and uses on the JLM property. 

The calculation of the volume of non-hazardous toxic metals contaminated soil 
material provides the following findings of fact: 

21. The volume of non-hazardous toxic metals contaminated soil material on the 
SMR property is 229,808-CY. 

22. The volume of non-hazardous toxic metals contammated soil material on the 
JLM property is 723,239-CY. 

23. The volume of non-hazardous toxic metals contaminated soil material on the 
Front Street right-of-way property is 85,686-CY. 

24. The volume of non-hazardous toxic metals contaminated soil material on the 
Wright Street right-of-way property is 39,023-CY. 

The modeling of the cross sectional metals concentration data was used to determine the 
following findings of fact: 

25. The antimony, barium, chromium, copper, iron, lead, magnesium, 
manganese, and zinc plots show significant deep contamination under the 
SMR and Front Street properties. 

26. The arsenic, cadmium, mercury, nickel, selenium, silver, thallium, and 
vanadium plots show less concentrated deep contamination under the SMR 
and Wright Street properties. 

27. The antimony, barium, chromium, copper, iron, lead, magnesium, 
manganese, thallium, vanadium, and zinc plots show significant 
contamination well below the water table of the JLM property. 

28. The arsenic, cadmium, cobalt, mercury, nickel, and selenium plots show 
limited c:oncentration below the water table of the JLM property. · 
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29. The barium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, nickel, thallium, vanadium, and zinc plots indicate concentrations 
and lateral movement well below the water table. Therefore, it is probable 
that many of these soil metal contaminants extend below sea level. 

The following overall findings of facts are based upon the analysis of facts: 

30. The toxic hazardous metals waste and non-hazardous metals waste on the . 
SMR. property is a continuing source of contamination of the JLM property 
and it's groundwaters. The metals contamination poses a significant and 
real continuing toxic hazard and threat to the public health, property, 
and environs along the Cape Fea~ River. 

· 31. The groundwater and soils contamination has spread from the SMR 
property across and under the JLM property and down to the Cape Fear 
River. Groundwater, surface water, and soil samples have not been taken in 
the portions _of the JLM property that is submerged by the Cape Fear River. 
Although it is likely that the groundwater, surface water, and soils have metals 
contamination in the submerged portions of the JLM property, no 
determinations regarding the submerged lands is included in this report . 
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1.0 INTRODUCTION' ANP ·BACKGROUND INFORMATION 

This Remedial Action Plan (RAP) was .prepared in r.esponse to a Notice Of Violation (NOV) for· 
exceedance· of groundwater· quality standards at the Unocal Chemicals Cape Fear Distribution 
.Terminal ·in Wilmington, North Carolina. The NOV was issued by the North Carolina Department of 
Environment, Health, and Natural Resources Division of Environmental Management (OEM) on 
December 14; 1990. This RAP presents the remedial ~ctioh program for the Cape Fear Terminal, 
including proposed corrective actions to immediately address areas of identified groundwater 
contamination and to intercept/contain groundwater contaminants to prevent their discliarge into the 
Cape Fear Biver. Appendix A presents backup groundwater modeling information that was used to 
evaluate various remedial alternatives. The supplemental RAP.site assessment ·activities, which were 
conducted between preparation of the draft RAP (submitted in March, 1992) and this final RAP, are 
also.outlined. Secti.on 1.1 provides background information concerning the Cap~ Fear Terminal, 
describes the events 'leading to the issuance of the NOV, and summarizes findings of the site 
assessment activities conduct~ at the facility· pursuant to the NOV requirements. 

1.1 Background Information . ... 
'The Cape Fear Terniinal is currently owned and operated by the Unocal Chemicals Division of Union 
Oil Company of California (Unocal). The Cape Fear Terminal is located at 1002 South Front Street, 
Wilmington, North Carolina. Figure 1, Site Loca~ic;m Map, shows the site in relation to the Cape 
Fear River and downtow~ Wilmington. Figure 2 shows !lJe facility in plan vjew. The facility was 
reponedly constructed' in.the 1920's as a ·petroleum distribution terminal. Unocal acquired th~ facility 
from the Pure Oil Company·in the late 1960's and began operations on the site in 1975. Historically, 
gasolin~ and other petroleum products were stored at this facilicy as well ~ a.t other facilities 
immediately adjacent to the Unocal site: According to employees at the facility, no chlorinated · 
solvents were used or .stored at this facility by Unocal~ ·Current operations at the facility generally 
include receiving b11;lk shipments of liquid chemicals, ·temporarily storing these chemicals in above 
ground tanks, and filling orders of bulk shipments of raw che~icals and custom blends. The facility 
is bou~ded on the no~ by the old C~cy Gas refinery and on the south by SpJ;Ciuge Energy. 

The existence of possible contamination at the site wa5 first iden~ified during construction activities 
performed by Uno cal at the facility in March of 1990. During constrUction activities a buried .pipe pf 
unlolown origin and usage was encountered. As the pipe was. unearthed, liquid (water and petroleum 
hydrocarhons) began to discharge from the open end of the pipe. Unocal immediately initiated 
r~very of the liquids, and samples were collected 'and submitted for analYtical testing. The 
analytical results indicated the presence ofbenzene, toluene, ethylbenzene, and xylene (BTEX) 
compounds at concentrations ranging from 52 to 5,822 parts per billion (ppb), and Total Petroleum 
Hydrocarbon (Tl:'H) concentrations ranging fro in 395 to 7; 100 ppb .. The DEM was· notified of the 
incident whereupon Unocal was issued a request to conduct subsurface geologic and hy~rologic 
investigations ~t the site: 

< 

A Preliminary Geologic and Hydrologic Investigation was conducted in July 1990. The results of the 
initial assessment activities were. submitted to the DEM in a September 13, 1990 report titled 
"Preliminary Geologic and Hydrologic Investigation Repon - Unocal Chemicals, Cape Fear Terminal 
-Wilmington, New Hanover County, North Carolina," (WCC, September 1990). 
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After reviewing this repon the DEM stated that the data indicated Unocal Chemicals Division was in 

I violatio~ of cenain provisions of the Oassijicarions and Water Quality Standards 4pplicable to _ 
Ground waters of Nonh Carolina (!SA NCAC 2L). The DEM required that Unocal take the. 
following actions _in accordance with applicable provisions of th.e 2L Standards: · 

I 
.I 

1. 

2. 

Assess the cause, significance, and the extent of these violations; and 

· Submit the results of this assessment along with a remedial action plan 
(RAP) that provides for restoration of groundwater quality to the level 
of the standards. 

I .In a letter dated January 8, 1991, Unocal responded by agreeing to develop a work plan for additional 
site assessment activities, ~d based upon findings of those· activities present plans for remedial I actions necessary io address groundwater conce~ at the f~cility. . 

A work plan for the additional site assessment aCtivities was prepared and submitted to the DEM on 

I 
February 10, 1991. The approved wor~ plan was implemented during May, 1991. The r~ults of the 
additional site assessment activities were·submitted to the DEM in a December 13, 1991 report titled 
"Additional Site Assessment Activities- Unocal Chemica~s Cape Fear Terminal - Wilmington, North .

1 
Carolina· (WCC- December, 1991). Groundwater analytical results from the first two ~sessments 
(WCC -Sept. 1990) and (WCC -Dec. 1991) are summarized in Figure 3. 

A draft RAP was submitted to the DEM in March. 1992. The draft RAP identified the need for I additional site characterization activities that would. be needed ~o finalize the ~P. ·In April and May, 
1992 Unocal conducted these additional site characterization activities (referred.to as Supplemental 

I 
RAP Site ASsessment Activities), and began implementation of the RAP componentS that w·ere not 
dependent upon results of these additional activities. 

I 
This final RAJ' .document incorporates the rf?Sults of the supplemental RAP activities and provides 
additional'detail on the RAP components that were recently installed .. 

I 1.2 Reg_io~nl Geologic Set.ting 

The Unocal facility is' located ·adjacent to the Cape Fear River in the Coastal Plain Physiographic 

I Province in the Wilmington-New Bern.area of New Hanover Countj, North Carolina (see Figure 1). 
This region is cypical of a coastal plain that slopes gently eastward to the Atlantic Ocean at les·s than 3 

II 
feet per mile. This region repres~nts the pan· of'a former sea floor that lias been uplifted. above the 
present day sea level.. As the sea level withdrew eastwar:d, the streams extended their courses toward 
the southeast. Commonly, a terrace borders the streams and rivers at a level below the upland. I 'I_bese terraces vary greatly in area, and range in width from a few tens of feet to as much .as a mile . 

. 1 New Hanover County extends s~~thward' from P~nder County forming a peninsula.betweeri the Cape 

I. · ·Fear River and the Atlantic Ocean: Land surface elevations within the County ranges from sea level 

I to ap·proximately 40 feet above sea level. Crystalline rocks are expected to be encountered at a depth 
of 1,100 .feet below sea level as"noted in a well log· from Hilton Park that .is located near WilmingtOn. 
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The Wilmington ar~ is located near the conta~t of the Cretaceous Age Peedee Formation and 
Tertiary Age Castle Hayne Formation. The Cape Fear Terminal i~ located in the area mapped as the 
Peedee Fon:nation. According·to the Geology and Groundwater Resources of Wilmington-New Bern 
Area, published by the North Carolina Department of Water Resources, the Peedee Formation dips 
gently to the southeast at the rate of approximately 25 feet per mile. The Peedee Formation consists 
chiefly of layers of dark gray ·sandy cli!y alternating with layers of dark green to gray glauconitic 
sand; Shells are disseminated throughout the formation and may be concentrated in layers as much as . 
3 feet or more in thickness. · · · 

1.3 Summary of Supplemental.RAP Site Asst;Ssment Activities 

As discussed previously, three site characterization assessments have been conducted at the Cape Fear 
Terminal. The purpose of the first inve~tigation, the Preliminary Geologic and Hydrologic 
Investigatiqn ~CC - Report.dated September, I99p), was to provide a preliminary evaluation of the 

.geologic, hydrogeol~gic, arid water qua{ity conditions at the facility. The purpose of the second 
inves~igation, the Additional Site As~essmeni Activities, was to evaluate the significance and extent of 
the water qu~lity violations cited in the NOV. The purpose of the third investigation, the 
Supplemental ~p Site. As~essment Activities, was to collect additional information concerning 
hydraulic cbaracteristics, soil lithology, soil contamination, and groundwater quality for use in 
·designing the remedial action components. The Supplemental RAP Site Assessment Activities \yere 
conducted at the Cape Fear Facility-from April 20 to May 15, 1992. · 

. . 
The following sectionS contafn a. summar)' of the· findings of the Supplemental RAP Site Assessment 
activities. The locations of the bori~gs. and wells are shown on Figure 4. Boring log~· for each 
bor~ng and well are provided in Appendix B. 

1.3.1 Seismic Survev 
• • • 0 

A seismic.survey wa5 conducre4 during the week of April 20, 1992 to evaluate the depth to bedrock 
at the facility without the n'eed for drilling numerous _deep boreholes. The seisr;nic survey crew used a 
hammer and steel plate, as well as blank shotgun canridges to induce seismic waves Into the ground. 

· Ho~ever, due to the very loose, sandj:soil that attenuated the shock wave, and background seismic 
noise associated with plant activities that masked the signal, the seismic survey results were not 
sufficient to be.abl.e to map the bedrock surface in the western ponion of the site. As a result, the· 

-depth to bedrock in the western ponion of the facility was estimated b'ased on. the soil boring and 
monitoring well lithologic information discussed -in the following.sections. The results of the seismic 
·survey are included in Appendix C. · 

1.3.2 Soil Sampling Activities 

Eight soil borings (SB's) wer~ Jiilled in Aprii <ind May. 1992 at selected locations to evaluate soil 
contamination rela.ted to potential source areas. Two surface ~oil samples were also collected ·near the 
main product·piping·manifold area in Februar~· 1992. The potential on-site source areas include: 
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past and present rail and truck loading/unloading areas 
areas around storage tanks 
areas near product piping 

In addition to ~e soil borings, three tren.ch alignment borings (TB's) were drilled near the conceptual 
alignment of the groundwater recovery trench, about 120 feet east of the river. TB-2 was convened 
into a pump test well. (PW-2) and is .located near the middle of the potential groundwater.tecovery 
·trench alignment. 

The soil and trench borings were drilled to characterize the nature of the subsurface materials~ 
evaluate the potential existence of a low permeability layer within the water bearing unconsolidated 
materials, and to evaluate the magnitude of any vadose zone contamination. ·since the seismic survey 
Was unable to determine depth to bedrock, all" of the trench borings were ·advanced to bedrock. Soil 

. samples were collected from the soil borings, surface soil sample locations, and the tre~ch borings. 
· Soil samples were also collected from the recovery and monitoring well borings. Jar headspace 

screening using a photoionization detector (PID) was performed o.n a split of each sample (when 
sufficient sample was .available) to aid in sel~ct!ng a sample from each boring for laboratory an·alysis. 
Table 1 is a summary of the field jar headspace readings. Additional soil samples were collected. 
from the trenc~ borings and tested .to evaluate soil gradation and permeability .. Table 2 is a summary 
of the soil laboratory ~radation and permeability testing results. · 

. . 
The soil lithology encountered in the eastern ponion of the site _\Vas g~nerally consistent with previouS 
investigations, and consisted of loose to very loose,·fine to medium grained, poorly graded sands and 
silty sands overlying a weathered, interbedded, glauconitic sandstone and shale bedro.~k. Bedrock 
was encountered at depths ranging from approximately 12.5 to 19 feet below ground surface (bgs). 

. . 
. . 

Borings located in the western ponion of the site (on the lower bench) encountered approximately 6 to 
12 feet of_mixed· silty,"sandy, dredged fill material and rubble, overlying several feet of a highly 
organic, plastic clay layer. overly~ng silty to clean poorly graded sand. The elevation of the top of 
the clay layer ranged from· approximately -5 to -7. feet (below) mean seal level (MSL) neat the river, 
to approximately -l foot MSL ·near the base of the terrace. Throughout most of the lower terrace the 
top of the clay was characterized by an accumulation of saw dust, wood chips, stumps, and other 

·. debris. Near the base of the terrace the top of the clay layer was characterized by -a 2 to 3 foot thick 
layer containing many plant fibers, ·roots, and peaty materia] that graded into a plastic clay. This 
_layer apparently represents the former tida1 marsh ground sunace in the we5tern ponion of the site. 
Bedrock ~n the western ponj_ori of the site was encountered at depth of approximat~ly 38 to 40.5 feet 
·bgs. This clay layer appears to significantly retard the downward migration of contaminants in most 
areas. Additional discussions on the significance. of this clay layer in the remedia1 design are 
presented in Section 2.3 .I. · · 

Free phase hydrocarbon was noted either in the soil and/or .on ~e groundwater table in borings RW-
2, RW-6, MW-9, MW-10, SB-5,-SB-6 and SB-7. The.thickness of the free phase hydrocarbon· 
ranged from a sheen on the water in borings RW-2, MW-9,· and MW-10 to several. inches of 
hydrocarbon saturated soil in SB-5, SB-6, SB-7, and RW-6 .. ·· · · 
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. . 
In general, one soil sample from each boring was sent to the labora,tory for analysis. When Piere was 
sufficient vadose ·zone soil sample recovery, the vadose zone soil sample with the highest _PID .reading 
was selected for laboratory analysis. In many instances:nowever, it was-necessary to use..t:he ~oil 
sample closest !O the water table to submit for laboratory analysis. . . 

Groundwater Monitoring and Secondary Recove_rv Well Construction and Sampling · 

Monitoring and recovery weils were constructed ai the lo~ations ·shown in Figure 4. Table 3 is a · 
summary of the well construction information for each of these wells. Well development was. 
performed on all wells installed during the field program. yYeJ! development consisted o~ surgi~g and 
purging water from each welf y.tith a diaphragm pump.until the water cleared or a m,inimum of 5 wei! 
volumes was removed from the well .. Groundwater samples were collected from .all of the new wells 
(MW and RW), as well as .the existing "UC" weJis that will be used as monitoring wells. 
~roundwater quality field parameters ·are summarized in Table 4. 

Water levels measured in new· and existing wells at the site _ranged from approximately 7 feet to 12 
feet bgs on the upp·er terrace, to approximately 0.5 feet to 3 feet bgs on the lower terrace. Table ·5 is 
a summary 6f water level measurements taken during April ~md May, 1992 at the site. Based on 
these measurements groundwater flow is from east to west across the site toward the river. Figure 5 
.shows the groundwater contour map for the shallow.water bearing zone above the clay Jay~r at the 

· site. Figure 6 is a generalized geologic cross section through the site. · · • 

1.3.4 Sample Analysis 

All of the.soil and groundwater·sainples collected during the tield program were analyzed, at IEA 
laboratori~ by EPA meth.ods 8240 (volatiles) and Total Petroleum Hydrocarbons (TPH-GC). In 
addition, several soil ahd groundwater samples were analyzed for semivolatiles (8270),.and selected 
metals. Several soif samples were analyzed for physical parameters (Table 2). Table 6 summarizes 
the soil analyticai results for compounds that were detected. Analytical detection limits are ·elevated 
when. there is a significant concentration of one or more compounds. Table 7 summarizes the same 
information for the groundwater analytical results. Figures 7 through 1 I show the concentrations of 
sele~ted contaminants in soil and groundwiuer. In -general, th~ lateral extent of groundwater . · 
contamination is consistent with the ptevious site assessment study· results.· The vertical extent of 
groundwater contaminatio~·is primarily.Iimited to the shallow water-bearing strata above the clay. 
layer. The ~xception to this is near MW-10, where contamination in the lower zone.~n;ay be related 
to an off-site source. The. results of the metals analyses for soil showep some elevated concentrations 
of lead in two borings. However, these concentrations are within the range of background soils near 
refineries (Loehm and Malina, .1986). Since many of the soils in this 'area of the site are comprised 
of fill material, it is not unusual to see a wide range in metal concentrations. Field observations did 
not indicate the presence of a~y leaded tank bottoms in any of the areas that were. sampled. 
Analytical summary tables ~re .~rovided in Appendix D. 

' . 
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~ Hydraulic Testing 

Variable rate drawdown pump tests were conducted on ~W-1, PW.:.2, and RW-2 to confirm or refine 
the hydraulic propenies.that had been estimated in earlier studies. PW-1 and PW-2 are loc;ited about 

.45 feet apart, on the lower terrace approximately 120 feet east of the river. PW-1 and PW-1 are both 
constructed of 4" diameter PVC casing with 10 feet of 0.020-inch slot wrapped screen. PW-1 was 
screened above the clay layer fr~m 3 to 13 feet bgs. PW-2 was screened below the clay l~yer from 
27 to 37 feet bgs. The annulus of PW-2 wa.S grouted through the. clay layer to seal the upper water 
zone from the lower water zone. · · 

Observation wells OW-l, 2, and 3 were located between PW-1 and PW-2 so that they could be used 
to measure drawdown in the shallow water bearing zone during the pump tests. OW-l ·is located 
approximately 10 feet south east of PW-1. OW.:.2 is locateci approximately io feet north west of PW-
2; OW-3 is located approximately'25 feet away from each of the pumping well's. All of the 'OW 
'wells were cons'tructed of 2" .diameter PVC and screened above the cl~y layer. An existing well~ 

· deep well UC-13D, located approximately 75 feet west (toward the river) of well PW-2, was used 
during the PW-2 pump test to monitor drawdown and tidal changes 'in the lower water bearing zone 
(below the clay). · · 

A pump test wa,s conducted in well PW-2 on May ,12, 1992 from 1:37 pm to 3:25pm. During the. 
test the tide in the Cape Fear river rose approximately 3 feet. PW-2 was pumped at a rate of 6 
gallons per minute (gpm) for 68 minutes; then because the tide was rising faster.than the Vfell 
drawdown rate, the pumping rate was increased to 9 gpm for the duration of the test. The pump test 
was terminated at 3:25pm when the groundwater table rise due to tidal influences exceeded the 
capacity of the pump (9 gpm). Drawdown in the pumping well was measured at·a· maximum of 0.68 
feet. The maximum drawdown measured in UC-13D "was 0.3 feet. 

0 

No drawdown was observed in 
the shallow zone o~servation wells during the test. While the length of this pumping test' was· 
relatively short, it is evident that the lower water bearing strata in this portion of the site are under 
confined conditions, and are capable of y~elding significant amounts of water. . . 

.I 

A pump test was conducted in well PW-1 on May 13, 1992 to evaluate groundwater fl~w conditions · 
in the shallow water bearing zone near the river. The 'test began a't 10:45 am and was terminated by 
a thunderstorm at 11:45 am. During this brief test two pumping rates were used, 2. 74 ·gpm and 4 
gprn. The measured drawdown in the pumping well was a maXimum of 6.21 feet. The maximum 
drawdown in the observation wells ranged from 0.82 feet in. OW-l (the closest to the pumpi~g well) 
to 0.08 feet in OW-2 (the fanhest from the pumping well). The data from this test indicate that the 
hydraulic c~nductivity is approxiinately 98 gallons per day per square foot (gpd/ff). · · · 

The p!Jmp test performed on RW-2 was to ev~ll.!ate groundware~ flow conditions on the upper terrace 
of the site. The observation wells for the test, OW-4 and -5, were located approximately 25 feet and 
10 feet away from RW-2. During the teSt, RW-2 was pumped. at a rate of approximately 0.7 gpm 
from I :35 pm to 4:35 pm. The maximum drawdo~ mea.Sured hi the pumping well during the test . 
was 5.2 feet. The maximum .drawdown measured in the observation wells was 0.23 feet in OW-5 
and 0.19 feet in OW-4. The data from this t~t indicate that the hydraulic coni:iuctivity is 
approximately 107 gpd/ff.: 

Additional information ·concerning the pump t~t results is provided in Appendix D. 
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· 2.0 REMEDIAL ACTION PLAN COMPONENTS 

This section describes the existing and proposed grouild~ater and soil remedial actions for ihe Unocal 
Cape F~r facility. · • 

2.1 Objective . r 

The ultimate objective.of the proposed remedial actions is directed toward the restoration of· 
groundwater quality at the Unocal Cape Fe.ar facility to levels established by North Carolina Title 15 
NCAC 2L. Addition~ goals of" the remedial actions are as foiJows: 

. . . 
· 1)' Intercept contaminated groundwater in the uppermost water bearing zone before it 

m~y di_scharge into the Cape Fear River'(see Section 2.3.1); 

2) Facilitate gro.undwater cleanup by targeting source area· soils and identified areas ·of 
. elevated groundwater contamination exceeding Subchapter 2L Standards (see Sections 

2.3.1 and 2.3.2); · · 

3) Recov~ry of No~-Aqueous Phase Liguids (NAPL) as encountered at the site (see 
Section 2.3.1); 

4) Monitor the effectiveness and progress of the groundwater recovery syst.em by 
collecting·and analyzing groundwater samples from selected wells at the facility (see 
S!'!ction 3.8); and .. 

5) Monitor the ground~ater at the facility boundaries for the possible on-site migration 
of contamination from non-Unocal properties (see Section 3.8). 

The ability of UnocaJ· to achieve some of these goals will be impacted by known groundwater 
contamination at the facilities adjacent to Unoc:a1 on the northern (City Gas) and southern (Sprague) 
property boundaries. The remedial action components' presented in this RAP comprise an integrated 
remedial action program which Uno.cal believes will satisfy the above objectives. However, as is 
discussed later in this RAP, certain remedial actions cannot be fully implemented until additional 
characterization and 'remediation of off-site sources is conduct.ed. 

2.2 Historic Abatement Me:t.Sures · 

Immediately upon discovery of suspected groundwater contamination at the Cape Fear facility 
(Section 1.1), UnocaJ implemented groundwater cleanup efforts. A dewatering sump was constructed 
in the area of the March, 19~0 spill described in Secrion 1.1. ·The sump was pumped an'd the NAPL 
was skimmed off the water surface. · 

During the subsequent initial site assessment investigation (WCC - Sept. ·1990), NAPL was 
encountered near Tank 211 and.an emergency recovery well RW-I was installed to ·initiate recovery. 
During the additional subsurface site im>estigation (WCC- Dec. 1991), NAPL was noted in well UC-
2·neai Tank 204. Five borings were installed to evaluate the extent of the NAPL in that area. The .. 
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. . 
borings indicated that-the areal extent of the NAPL was very localized. One additional recovery well 
(RW-2) was installed, and one of the investigative borings was converted into a recovery weil (RW-
3). These three wel_ls were skimmed to recover. the NAPL. These recovery well designatiQns on 
Bgure 4 are shown ill parentheses to differentiate th_em from .the secondary recovery wells discussed 
in Section 2.3 .1.2. · 

2.3 Methodology nnd Selection Criteria for A-dditional Co~rective Actions 

. The site characterization activities discussed in Section I .0 have identifi¢ areas within the site where 
the concentration of certain compounds iri the groundwater exceed the North Carolina groundwater 
quality standards of Subchapter 2L. Groundwater contamination does not appear to be migrating off
site, and is primarily limited to the shallow water bearing strata above the clay layer. The shallow 

. groundwater quality exceedances may be related tQ past activities on the Cape Fear site and/or to 
activities on adjacent properti~. Groundwater contamination observed in the water bearing strata 
below the clay layer appears to be largely related to off-site sources and activities that may have 
breached the clay layer. There appears to still be some NAPL on the groundwater table upgradient of . . 
Tank 204. 

The following sections briefly describe the rationale f~r the various additional'corrective 'fictions 
proposed for the Cape Fear Tenninal. · The additional remedial action activities proposed for the Cape 
Fear site include components .to immediately address identified source areas·(soil and NAPL) and . . · 
areas on the Unocal property where shallow groundwater (above the clay) has elevated concentrations 
of contaminants, and to intercept the shallow groundwater contaminants and prevent their discharge 
into the Cape FearRiver. · · 

2.3.1 Groundwater Recovery Systems 
. . 

. Unocal proposes to use pump a~d treat ~echnology to address groundwater issues at the Cape Feaz: 
Tenninal~ Groundwater remedial effortS will be focused on the upper water bearing strata above the 
day lay~. This is where the majority of groundwater contamination occurs. As remediation of this 
upper. zone progresses, the source of potential contamination to the lower zone is removed. Active 
remediation of the limited area of the lower zone that is currently contaminated (area near MW-10), is 
not recommended for ~e following reasons: 

1. ·Large amounts of water would need to .be extracted to intercept contamination near 
MW-10 and MW-9. · 

( 

2. · The most likely source for this lower zone contamination appears to be·the·property 
immediately south of the Uno cal Cape Fear Terminal. Active remediation of the 
lower zone will accelerate movement of contaminants onto the Unocal property. · 

3. Active pumping of th·e.Jti~er zone will accelerate the downward mignition of 
contaniinants through the clay layer or at any potential breaches in the day layer . 
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The primary ·groundwater containment/recovery system will c~nsist of a linear array of shallow 
. recovery wells oriented parallel to th(Cape Fear River (Figure 12), .and iS intended to retard. 

contaminant movement into the .river. Unocal evaluated several configurations using two primary 
groundwater recovery alternatives; a groundwater recovery trench· and a recovery· well array." The 
results of the primary groundwater conta.inment/recovery system alternatives evaluation are included 
.in Appendix A. In addition to the primary groundwater containment/recovery system, a secondary 

. groundwater recovery system consisting of six recovery wells will specifically target areas of 
identified elevated groundwater contamination: The purpose of the secondary recovery wells is to 
accelerate groundwater .remediation of the upper zone, thereby reducing the potential for downward 
migration of contaminants into the lower zone. The locations of the secondary recovery wells. are 
shown on Figure 12. · · 

2.3.1.1 Primary Groundwater C~ritainmentfRecovery System 

As illu~trated on Figure 12, the primarY groundwater containment/recov~ry system will Consist of 
four new recovery wells oriented north to south (parallel to the Cape Fear River).· Recovery well 
performance was evaluated for locations relatively close to the river and further from the river 
(Appendix A). The groundwater recovery wells w~re located a significant distance '!-Way from the 
river because of the rela.tively low levels of contaminant concentrations observed in the monitoring 
wells iocated adjacent to the river; and to take advantage of river recharge in. "flushing" contaminants 
back toward the recovery system~ It is anticipateq that by having the containment/recovery system . 
upgradient (inland) those contaminants will still be captured, but the amount of water induced iiito the 
system from the .Cape Fear River will be minimized thereby reducing the total volume of water 
pumped to achieve control. · 

The groundwater modeling results present~ in Appendix A indicate that operation of 3;11 four of the 
· primary groundwater recovery wells will significantly increase the migration of contaminants onto the 
· Unocal property from the Sprague and City Gas facilitieS. As a result, Unocal plans to install these 

primary groundwater: recovery well~ but will initially. only operate primary re~very wefl RW-8. 

2.3.1.2 Secondary Groundwater Recovery System 

Unoca.l has installed six secondary groundwater recovery wells (RW-f through RW-6) located "in or 
downgradient from monitoring wells or temporary borings that have exhibited elevated concentratio:Ds 
of VOCs in exceedance of North Carolina Subchapter 2L Standards. These recovery wells will 
depresnhe groundwater table n.ear the center of the facility, thus reducing the potential that impacted 
groundwater will migrate off-site. and accelerating the overall cleanup. Unocal proposes to operate all 
six of these secondary groundwater recovery wells. As with the primary groundwater, recovery 
system, it will be necessary to closely monitor gro~ndwater quality at the site to ensure that no 
contamination from neighboring facilities is drawn onto the Unocal property. The locations for the 
six supplementary recovery well~ are shown on Figure 12. 
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2.3.1.3 NA~L R~covery System 

Although the-analytical results from RW-6 indicate that the groundwater in this location does not 
exceed North Carolina. Subchapter 2L Standards, there appears to still be a significant amount of · 
NAPL upgradient of this location: The primary soil contaminants in this area are kerosene and No. 2 

· fuel oil (fable 6). In order to accelerate cleanup of source areas, Unocal.proposes to instali a shallow 
NAPL recovery trench ·in the location shown' on Figure 12. This tren~h will be used to recover 
contar_ninated groundwater and NAPL in the shallow saturated soils. 

2·.3.2 . Soil Remediation 
.. . 

The vadose zone soils in the areas of current and fonner truck and rail loading/unloading areas appear 
·to have significant amounts of contamination.(fable 6). -In order to accelerate·remediation of source· 
area ground waters, u·nocal proposes to utilize soif vapor extr~ctiori system (VES) technology in the 

· areas _ide!Jtified in Figure 12 to remove volatile cqntaminants from source. area soils. VES technology 
is based on the principle that volatile organic compounds vaporize to. a state 9f equilibrium in the air 

··spaces. surrounding the soil panicles.· 'The VES process creates·a vacuum which induces subsurface 
·air flow through the soil toward a vapor extraction well. As the air moves through the soil,. 
contaminants in the air. in the pore spaces are removed, which subsequently results in enhanced 
volatilization ~f contaminants from the·.Soil matrix into the air in the pore spaces. In additlon.to 
removing the contaminants by volatilization, the VES technology also enhances the in-situ 
biodegradation. of volatile and semi-volatile organic ·compounds .. The increas·ed amount of oxygen that 
results from VES operations increases the biological activity in the subsurface. As a result, even the 
less volatile organic compounds are remediated to sozne degree by utilizing the VES technology. : . . . 

Due to shallow groundwater conditions in the western ponion of the site, the use of this technology is 
limited to areas with approximately 5 ft. or. more of vadose zone thickness. Contaminants in soils in 
the western portion of the site, primarily along the piping runs, will be allowed to naturally 
biodegrade. 

2.3.3 Groundwater Treatment Sxstem 

Uno cal proposes to install a groundwater 'treatment system that will be similar to the system currently 
in use for interim remedial actions at the·Unocal Carolina Tenninal. The. current plan is to loc:ate the 
treatment system for the -Cape Fear Terminal on-site. An evaluation of economic and logistic 
considerations resulted in selecting .on-site treatment rather than utilizing· a common treatment system 
for both the Carolina. and Cape Fear terminals. Th.e Cape Fear Terminal groundwater treatment · 
system design is discussed in detail in Section 3.3. · 

'. 
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3.0· REMEDIAL SYSTEM DESIGN 

Components of the remedial system qesign include a.primary groundwater containment/reco'iery 
system, a secondary groundwater recovery system in areas id.entified as exhibiting elevated 
concentrations of VOCs across the site, a NAPL recovery system, a soil vapor extraction system, a 
groundwater treatment system, and a groundwater monitoring network. The fo1lowing sections 
present additional information concerning the construction details for· the multi-component·remedial 
system proposed for the Unocal Cape F~ Terminal. 

3.1 Primary Groundwater Containment/Recovery. System. Design 
. . 

A ·linear array of four· primary groundwater recovery wells will .. be used for the primary groundwater 
containment/recovery syste~ (Figure 12). This array of r~covery wells will be located to create a 
hydraulic barrier to reduce· the potential for groundwater discharge into the Cape Fear River. The 
locations for these primary groundwater recovery wells were chosen b?Sed on the modeling results 
presented in Appendix A. · 

Each recovery 'Yell will.be constructed with approximately 10 to 15 feet of 4-inch diameter, wire · 
w·rapped·stainless steel screen (0.010-inch .opening) and the appropriate length of 4-inch, flush 
threaded, type 304 stainless steel riser. The screened interval will be selected so that the top Of the 
well screen is set at an elevation approximately 1 .foot above the highest anticipated.static water level,, 
and that the bottom of the well screen is at or near the bottom of the_ clay layer. A 2'-foor sump will 
be provided on the bottom of each well to alloW the pump to be set at a depth that'maximizes 
drawdown in the recovery w.ell. This cype of construction allows for the. efficient recovery of NAPL 
if it .is present. The screened· interval will be sandpacked with a clean silica sand compatible with the 
selected screen slot siZe and ·the geologic formation. The sand pack wiil extend a min1mum of 2 feet 
above the screened interval. The sand pack will be topped with 1 foot of a bentonite seal. A · 
cementfbentonite grout will be used to seal the remaining annulus as necessary. Typical well 
construction ·details ?~e s.hown in Figure 13~ Surface completion will be comprised of an offset 
manhole vault that is also shown in Fjgure 13. 

Each· primary groundwater recovery w·en will be equipped with a pneumatic groundwater recovery 
pump manufactured by ESI. These pumps will be· bottom fill/total fluids type pumps capable of . 
pumping from less than 0.1 gpm to overS gpm. Pump controllers will be located as shown in Figure 
13. The approximate location of the recovery well effluent piping is sh~wn in Figure 12. Generally· .. 
the piping wil) be above grad.e, except through traffic areas where there are no overhead pipe racks. 
The recovery well piping will be double contain,ed, consisting·of an outer 4-inch I.D. PVC secondary 
containment pipe, with a l-inch flexible poly pipe for effluent and an air line for pump operation 
inside of the outer PVC pipe. · 

3.2 Secondary Gr?undwatet, Recovery Well System Design ... 
The locations of the six secondary groundwater recovery wells were selected to accelerate the 
remedial efforts at th~ site. A total of six secondary groundwater recovery wells were installed in 
April and. May 1992 as pan of this remedial action plan. Specific recovery well construction details 
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for these recovery ~ells are provid.ed in Appendix B, and are summarized ·in Table·3. The w~ll _ 
vaults shown in Figure'13 have not yet been installed for these wells. The groundwater recoyery 
pumps and recovery system pipiJ1g will be the same as that discussed for the primary groundwater 
recovery. wells. · · · 

3.3 NAPL Recovery System Design 

The NAPL recovery system will consist of a shallow (approximately :S to 8 feet deep) trench, 
backfilled with pea· graveL The trench location is shown in Figure 12 and is located immediately 
·downgradient of the suspected area where NAPL is present. If possible, the downgradient side of the 
trench will be lined with a HDPE.liner to inhibit migration of NAPL pas.t the trench.. This is 
desirable since the amount of groundwater that will be. pumped initiaily will be minimized because of 
tlie off-site contaminant sources. The NAPL recovery trench will have one 10-inch diameter 
corrugated metal SU'!'J1P located near the center ofthe'tiench. A ski.mmer will be used. to recover 

· NAPL, while a pneumatic pump will be ·used to reeover contaminated groundwater. The skimmer· 
wf11 pump ·any recovered NAPI:- to a . .500 ga11on NAPL holding tank for future recycling or disposal. 
This tank will be equipped with a high level shutoff. The holding tank will be located on a .concrete 
'Containment pad with berins. Recovered groundwater will be pumped to the grou_ndwater. treatment 
system. · · 

3.4 Soil Remediation Systeni Design 

Unocal proposes to install six vapor extraction wells at the locations shown. in Figure 12. After the 
extraction wells are installed, a 1-week field pilot test will be conducted using a temporary vacuum 
extraction pump. Extraction wells will be operated individually and combined to evaluate system 
perfonnance and contaminant concentrations. The estimated total extraction rate for the six ~eils is 
approximately 150 SCFM. Appiied vacuums at the extraction wells will range ~etween 5 and 30 
inches of water. Pressure (vacuum) .monitoring points will be installed near the vapor extraction wells 
to monitor the radiuS of influence of each ·extraction well. Samples of extracted air· from each Well 
and the combi'ned stream will be taken early in the testing period and near the end of the testing 
period. These samples will be analYzed 'for EPA Method 8240 p~eters. Periodic field 
measurements of total volatile .organic concentrations using a Flame Ionization Detector {FID), LEL, 
oxygen and carbon dioxide will be made. throughout the test. The results of this .pilot test wjll be 
usep to determine final extraction pump sizing; and to estimate the effluent concentrations.from. the . 
VES. The final VES pump will be housed in. the treatment trailer. . · 

. . 
Currently, no vapor phase treatment is proposed for either the pilot test system or the final VES since 
total emissions of volatile organic compounds are expected to be much less than the 40 pound per day 
limitation. · 

3.5 Groundwnter Treatment System Design 

The groundwater treatment sysrem is a pre-designed (packaged) system ·that is designed and 
manufactured by Ejector Systems, Inc. (ESI). The treatment system components will be housed in a 

110lt704 
HCFIH~ 12 



. '· .. 

trailer that is approximately 20ft. long, 7.5 ft. wide and 85ft. high (Figure 14). The proposed 
location for the treatment system is shown on Figure 12. Sufficient space is provided in this traiier 
for the groundwater treatment system, pneumatic r~covery ppmp compressors and the VES b1ow~ 
system. 

Tn~ proposed groundwater treatment system has a treatment capacity of 25 gpm and inCludes a 1200 
. gallon coalescing baffle oil/water separator, and a seven· (7) tray cascade air stripper. Any recovered 

oil is temporarily stored in a ·275 gallon product tank. The cascade air stripper blower is powered by 
a 3 HP motor. Th~ blower. is capable of delivering 700 Standard Cubic Feet per Minute (SCFM) to 
the stripper. The a·i~ stripper is-capable of removing greater than 99.9 percent of the· volatile organic 
compounds contained in the waste stream. Influent conceptration~ were estjmated utilizing the flow · 
rates from the recovery weJJs estimated by the groundwa~~r modeling, and estimated groundwater 
contaminant concentrations based on the site characterization. studies. ·The estimated influent 
concentration of selected contaminants is shown in Table 8.· Based on thes.e concentrations, it is 
estimated that the ·proposed treatment system will provide sufficient contaminant removal to meet 
applicable effluent standards. Treated effluent will go to a effluent holding tank, where effluent can 
initially be held pending analytical results and approval to discharge. Once consistent system 
operations are achieved, thi~ holding iank. will serve as a surge tank. Air emissions from the stripper 
are_ vented out ofthe to~ of the trai!er. · 

In addition to the above described treatment system components, two air compressors will be house{.i 
in the treatment trailer to provide supply air for the pneuriJatic groundwa~er recovery pumps. AvEs 
blower will also be housed ins_ide the treatment trailer one~ the final sizing has been determined as 
discussed above. · · 

All of the motors, operational ahd safety appurtenances associated with the treatment system are · 
intrinsically safe. The oil/water separator, product holding ·tank, and air· stripper spmp will all be 
equipped with high level sh~toff switches. Check valves in'the recovery well effluent lines will 
preclude the. p'ossibility of any backwash into the recovery well~. 

3.6 System Security ·nnd Safety 

The Cape Fear 'Terminal is bounded on all sides by a 6 foot high ch~in-link fence·. During non
operational hours, all gates are locked. Mercury yapor flood lights are' located thro~ghout the 
facility. These lights provide adequate illumination of boundaries, storage areas arid product transfer 
areas .. The facility alarm' is located on the east end of the:! main office building. 

The treatment system will be enclosed antl kept as a limited acc.ess unit for auth~riZed per.sonnel only. 
The recovery wells will be complet~d below grade in offset, pre-cast marihole vaults or other suitable 
protective enclosures that will limit unauthorized access to the pumps. 

As a pan of the treatment sysiem·package, amomatic. upset shutoff devices will be included. If for· 
any reason the treatment system stops operating as designed, "fail-safe" shut-off systems will-stop the 
recovery pumps. Alarms will sqund·to alert personnel of the upset condition of the treatment system. 
Ball and check valves will be installed in. recovery piping so as to prohibit untreated waters from 

·back-flowing into the formation. 
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3.7 System Operations 

U~ocal.recognizes that the key to optimizing the efficiency of any groundwater recovery is tb focus 
all efforts on maintaining continual operation of all system components. Operation and maintenance 
manuals will be developed following the installation of the proposed systems. Personnel responsible 
for operation an9 maintenance will receive the necessary training to insure that they have a working 
knowledge of both the mechanics of the systems components as well as the overall objectives of the 
remedial measures. . 

Once the final system has been installed, ~e system will be evaluated to assess whether any 
modifications are warrant~ to optimize the performance. 

3.8 Monitoring .Sys.tems 

The proposed groundwater monitoring network is designed to provide a basis tq evaluate the' 
performance of the individual system components and the effect of the groundwater recovery system 
on the. local groundwater table. The following sections describe .the various ·components of the 
monitoring sy~tem and how each element will be used to evaluate the effectiveness· of the corrective 
action system. The monitoring system components are shown on Figure 12. 

The propo~ed groundwater monitoring system will consist of: 

Nine existing monitoring wells downgradient of th·e .ground~ater containment/recovery 
system; 

eight existing and three proposed monitoring wells upgradient of the recovery system 
and near the.~ite boundaries to detect the on-site migration of contaminants from non
Uno cal sources; 

. . 
four primary and six secondary recovery wells will be sampled to evaluate the 
contaminant concentrations and remedial progress; and 

samples ?f the treatment system influent and effluent. 

3.8.1 Downgradient Monitoring Wells 

The .locations of the downgradient monitoring wells are shown on Figure 12. Exi~ting downgcidient 
wells·UC-4, UC~8, UC-11, UC-I3D, MW-4, MW-10, MW-11, PW-1 and PW-2 will. be used as 
downgradient monitoring "wells. · 

3.8.2 Upgradie·m anci Perimeter Monitoring Wells 

The locations of the existing and proposed upgra~Hent and perimeter monitoring wells are .shoWn on 
Figure 12. Existing wells UC-6, UC-7, UC-10, MW-5, MW-6, MW-7, MW-8 and MW-9 will be 
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used to monitor groundwater quality upgradient of identified .contamination from on-site sources, ·and 
near the southern perimeter of the Unocal site. Monitoring wells MW-5 through M.W-7 are primarily 

· for use in monitoring for potential migration of contaminants onto the Unocal site from the City Gas 
site on the northern Unocal property boundary. In addition, three new monitoring wells, nyo shhllow 
(MW-12 and MW-13) and one deep (MW-14) are proposed for the area south of the rail loading area 
and Tank 204. These new monitoring wells will be used to evaluate groundwater contamination that 
may be migrating onto Unocal property from the Sprague Energy property . 

.Jn Primary Containment/Recovery System and Secondary Recovery WeJis 

All of the supplemental recovery wells and containment extraction locations will be new components 
in the recovery system. Water level measureme.nts would be obtained quarterly. Samples obtained 
from these components would provide a basis to evaluate the progress of the remedial efforts. 
Additionally, this dat~ will be necessary to evaluate the removal efficie~cy of the treatment system. 

3.8.4 Groundwater Treatment System 

Samples of the. influent and effluent water.will be collect.ed from sampling ports installed upstream 
and downstream of the water treatment unit. These samples will provide a basis to evaluate the 
removal efficiency of the water treatment system and will verify that the treated water .meets the ·, 
discharge permit .standards. Unocal proposes to collect and·analyze treated water samples quarterly. 

3.9 Parameters 

Table 9 provides a summary of the proposed sampling .locations, frequency and analytical methods for 
the above described components· of the remedial action ~ystem. 

3.10 Quality Assurance/Quality Control 

Quality assurance and quality control (QA/QC) for the remedial action system monitoring samples 
· will include the use of blii:Jd duplicate samples at a frequency of ~ve percent of the total samples . 
submitted for analyses and one trip blank per cooler of samples shipped to the laboratory. The 
samples will be collected in pre-labeled, laboratory cleaned sample containers. Samples will be stored 
in coolers with ice prior to delivery to ·the analytical laboratory. Sample ci:Jain-of-custody records will 
be maintained for the samples. Laboratory QA/QC will follow standard EPA method protocols. 
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4.0 PERMITS 
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The foil owing sections briefly discuss the types of permits that will be required (if any) for·ihe 
groundwater recovery, NAPL recovery and VES components. Local building permit requirements 
are not discussed. · 

4.1 Groundwater 

At the c.urrent time, a groundwater permit is ·not required for water withdrawal in conjunction with 
the proposed remedial action at the site unless it is det;:ided that reinjection of treated groundwater will 
enhance the. remediation effons. If such reinjection should be proposed at a .later date it will be 
necessary to obtain a "non-discharge permit" from the State of North Carolina Department of 
Environmental Manage_ment, Water Quality'SectiOii. Well construction pemits have pe~n obtained 
for all existing wells, and will be obtained for all future wells. · 

4.2 · Water Quality Discharge 

The Cape Fear facility has a current NPDES permit which permits the discharge of collected· 
stoirnwater from the facility. Unocal is preparing an application of modification for· that NPDES 
permit to allow discharge of treated effluent from the treatment system to the Cape Fear River. 

4.3 Air Quality 

It is anticipated that an air quality permit will not be required. Current regulations in North Carolina 
pennit the discharge of as much as 40 pounds of pollutant compounds to the atmosphere per day· 
without requiring the issuance of an air permit. It has been calCulated .that a treatment system worst 
case scen!U'io would still f~l under this standard e~emption ar the Cape Fear facility fWCC, Dec. 
1991]. The air stripping system will be registered with the state. . . 

4.4 Hazardous Wn:s.te 

Unocal already has the necessary Hazardous Waste Generator number to ship wastes to a permitted. 
hazardous waste disposal facility. All shipments of hazardous waste will comply with applicable 
lo~. state and federal regulation$. 
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5.0 SCHEDULE 

... ..... 

A proposed schedule for the tasks outlined in this Remedial" A~tion Plan is presented in Figure 15. 
• • • • • • • ,J 
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TABLE 6 
SUMMARY OF DETECTED COMPOUNDS 

SOIL SAMPLE ANALYSIS · 
UNOCAL CAPE FEAR FACILITY 

Sample No.: MW-4 ·MW-5 MW-6 
Sample Date: 23-Apr-92 · 24-Apr-92 24•Apr-92 

MW-7 
24-Apr-:92 

Por.ometcrs • I 

Units. (deeth 4-6) !deeth 4.5-5) !deeth 8~5-10.5) !deeth 9~ 11 J .. 
acetone 
2-butanone 
benzene 
ethylbenze~e 
gasoline 
kerosene 
toluene 
varsol (IJ 

xylenes, total 
#2 fuel oil 
phenanthrene 
2-methyfnaphthalene 
1, 1 ,_1-trichloroethane . 
arsenic 
lead 

<. = Not-detected 
-- = Not analyzed 

ug/kg 
u_g/kg 
ug/kg 
ug/kg 

. mg/l<g 
mg/kg 
ug/l<g 
mg/l<g 
ug/kg 
mg/kg 
ug/kg . 
ug/kg 
ug/kg 
mg/kg 
mg/kg 

(I) - Varsol is equivalent to mineral spirits 

91-0117.04 

< 100 < 500 
< 100 < 50.0 
< 5.0 < 25.0 
< 5.0 < 25.0 

. < 2.0 85.0 
< 2.0 < 50.0 
< 5.0 < 25.0 
< 2.0 < 50.0 
< 5.0 < 25.0 
< 2.0 . < 50.0 

< ·5.0 < 25.0 

• •. .... ..... -.-- -~·· .. ~-·· .... ~--· ... ··. . .. . . . . . .. . . :.:: . . . ·.~:: .··:~ . . . . ... 

< 500 < 100 
< 500 . < 100 
< 25.0 < 5.0 
< 25.0 < 5.0 

300 < 2.0 
. < 20.0 < 2.0 

< 25.0 < 5.0 
< 20.0 < 2.0 

. < 25.0 • < 5.0 
< 20.0 < .2.0 

--

< 25.0 < 5.0 

MW-8 
25-Apr-92 
.!deeth 13-151 

< 100· 
< 100 
< 5.0 
< 5.0 
< 2.0 
< 2.0 
< 5.0 
< 2.0 . 
< 5.0 
<.2.0 

< 5.0 

: ... 

.. · 
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Parameters 
acetone 
2~butanone 

benzene 
etl1ylbenzen'e 
gasoline 
kerosene 
toiuene 
varsoJ (I) 

xylenes, total 
#2 fuel oil 
phenanthrene 
2-methylnaphthalene 
1,1 ,1-trichloroethane 
arsenic 
lead 

< = Not-detected 
-- = Not analyzed 

Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 
ug/kg 
mg/kg 
ug~kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 

TABLE 6 (con't) 
SUMMARY OF DETECTED COMPOUNDS 

.SOIL SAMPLE ANALYSIS 
UNOCAL CAPE FEAR FACILITY 

Samj:Jie No.: MW-9 MW-10 MW-11 
Sampre Date: · 25-Apr-92 28-Apr-92 29-Apr-92 · 

ldeeih 4-6) (deeth 8-10) (deeth 2-61 
< 500 < 1'00 < 100 
< 500 < '100 < 100 

160 <' 5.0 < 5.0 
< 25.0 < 5.0 ,<; 5.0 

27o ·< 2.0 -< 2.0 
<.200 < 20.0 < 2.0 
< 25.0 < 5.0 < 5.0 
< 200 790 < 2.0 
< 25.0 < 5.0 < 5.0 

3ooo < 20.0 1'3.0 
< 330 
< 330 

< 25.0 < 5.0 < 5.0 
> .1 

2.5 

(I) - Varsol is equivarent to mineral spirits 

PW-1 RW-1 . 
. :. ) 

27-Apr-92 29-Apr-92 :; , 

(deeth 2-4) (deeth 5-7) 
< 50000 < 100 
< 50000 < 100 
< 2500 < 5.0 
< 2500 < 5.0 
< 25.0 < ~.0. 
<.50.0 < 2.0. 
< 2500 < 5.0 

2000 < 2.0 
< 2500 < 5.0 
< 50.0 < 2.0 

< 2500 < 5.0 .•: ) 

-- ·~. 

·. 
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TABLE 6 (can't) 
SUMMARY OF DETECTED COMPOUNDS 

SOIL SAMPLE ANALYSIS . 
UNOCAL CAP.E FEAR FACILITY 

Snmpltl No.: RW-1. 
29-Apr-92 
(depth 7-9) 

RW-2 RW-3. 
26-Apr-92 
(depth 4-6). 

Sample Date: 
Parameters ,# • • 

acetone 
2-butanone 
benzene · · 
ethylbenzem3 
gasoline 
keroseile 
toluene 
varsol (IJ 
xylenes, total · 
#2 fuel oil 
phenanthrene . 
2-me~hylnapht Jialene 
1,1, 1-trfchloroetl1an~ 
arsenic 
lead 

< = Not-detected 

Units 
ug/kg 
ug/kg. 
ug/kg 
ug/kg 
mg/kg 
mg/kg 
ug/kg 
mg/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg· 

·- = Not analyzed . 
:11 - Varsolls equivalent to mineral spirits 

:J1-0117.04 

< 330 
< 330 

< 1.0 
10 

· 27-Apr-92 
(depth 9-111 

< 50000 
< 50000 
< 2500 
. 18000 

820 
< 2.0 : 

5400 
< 2.0 

.110000 
< 2.0 

< 2500 

< 12500 
< 12500 
< 625 

3100 
68'.0 
700 

< 625 
< 50 .• 0 

. . 16000 
< 50.0. 

< 625 

RW-4 RW-5 
26-Apr-92 30-Apr-92 
(depth 13-15) (depth 3-5) 

<•500 . < 50000 
< 500 < 50000 
< 25.0 < 2500 
< 25.0 4300 

14.0 < 10 
< 2.0 < 600 . 
< 25.0. < 2500 
< 2.0 < 600 
·~ 25.0 3400 
< 2.0. 14000 

< 25.0 < 2500 
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Porometers 
acetone 
2-butanone 
benzene 
ethylbenzene· 
gasoline 
k.erosef)e 
toluene 
varsol (I) 

xylenes, total 
#2 fuel oil 
phenanthrene 
2-rnethylnaphthalene 
1,1, 1-trichforoethane 
arsenic 
lead 

< = Not..:detected. 
-· = Not analyzed 

Units 
ug/kg 
ug/kg 
ug/kg 
(Jg/kg . 

TABLE 6 (cc:>n't) . 
SUMMARY OF DETECTED COMPOUNDS 

SOIL SAMPLE ANAL YSfS 
UNOCAL CAPE FEAR FACILITY 

Sample No.: RW-5 RW-6 SB-1 
Sample o·nte: 30-Apr-a2 29-Apr-92 25-Ap·r-92 

(deeth 7-9) (deeth 4-6) (deeth 6-8) 
< 12500 < 500. 
< 12500. < 500 
< 625 < 25.0 
< 625 . < 25.0 

mg/kg . < 2.0 < 2.0 
. mg/kg. < 40.0 30.0 

ug/kg < 625 < 25.0 
mg/kg < "40.0 < 2.0 
ug/kg < 625 1000 

· mg/kg 1500 < 2.0 
ug/kg < 1320 < 1320 
ug/kg 3100 < 1320 --
ug/kg < 625 < 25.0 
itlg/kg <"1.0 1.0 
mg/kg 78 51 

(I) - Varsol is equivalent to mineral spirits 

91-0117.04 

. .. . ... 
• •:•.•::::;··•:.·::•:·.··.:•.·• ,. •, • •,: •.'. •' .•• , ... •,·,•t•• .. •-r--·· • ..-. • ... · ••• ····· 

SB-2 SB-2 
26•Apr-92 · 26-Apr-92 ) 
(deeth 5-7) (deeth 9-11 J 

< 12500 < 500 
< 12500 < 500 
< 625 < 25.0 
< 625 :< 25.0 
< 5.0 < 2.0 

440 18.0 
< 625 < 25.0 
'< 2.0 < 2.0 

790. 500 
< 2.0 < 2.0 

. 1400 < 25.0 
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Parameters 
acetone 
2-butanone 
benzene 
ethylben:zene 
gasoline 
keroser:Je 
toluene 
varsol (I) 

xylenes, ·total 
-#2 fuel oil 
phenanthrene 
-2-111ethylnaphthalene 
1,1, 1-trichloroethane 

·arsenic 
lead 

< ::::: Not-detected 
-- ::::: Not analy:zed 

Units 
ug/kg 
ug/kg 
ug/kg 
_ug/kg 
mg/kg 
mg/kg 
ug/kg 
mg/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 

TABLE 6 (can't) 
SUMMARY OF DETECTED COMPOUNDS 

.SOIL SAMPLE ANALYSIS 
UNOCAL CAPE FEAR FACILITY 

·Sample No.: · SB-3 SB-4 - SB-5 
Sample Date: 27-Apr-92 28-Apr-92 28-Apr-92 

(deeth 9-11) !deeth 9-11) !deeth 6-101· 
< 100 < 12500 < 12500 
< 100. < 12500 . < 12500 
< 5.0 < 625 < 625 
< 5.0 < 625 < 625 
< 2.0 < 2.0 < 10.0 
< 2.0 .17.0 13000 
< 5.0. < 625 < 625 
< 2.0 < 2.0 < 1000 
< 5.0 < 625 1200 
< 2.0 < 2.0 < 1000 

< 330 ·8000 
< 330 41000 

< 5.0 < 625 < 625" 
< 1.0 < 1-.0 

3.0 6.3 

(I) - Varsol is equivalent to mineral spirits 

91-0117.04 

SB-6 SB-7 
27-Apr-92 28-Apr-92 
!deeth 4-6) {deeth 4-6) I 

< 50000 21000 
< 50000 < 12500 
< 2500 6100 

19000 < 625 
< 10.0 200 

30000 < 2.0 
< 2500 3600 
< 1000 < 2.0 

26000 53000 
"< 1000 < 2:0 : 

< 2640 
11000 

< 2500 < 625 
. < 1.0 

32" : I 
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Porometers 
acetone • I 

2-butanone 
b"enzene . 
ethylbenzene 
gasoline 
kerosene 
toluene 

· va~sol (I) 

xylenes, total 
112 fuel oil· 

. phenanthrene 
2-methylnap'hthalene · 
1 I 1 I 1-trlchforoethane 
a(senic 
lead 

< = Not-detected 
- ="Not analyzed 

Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 
ug/kg 
mg_lkg 
ug/kg. 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 

TABLE 6 - (can't). 
SUMMARY OF DETECTED COMPOUNDS 

SOIL SAMPLE ANALYSIS 
. .UNOGAL GAPE FEAR FACILITY 

Sample No.: SB·B TB-1 
S~mpie Date: 05-May-92 24-Aju-92 

{deEth 5.5-7.51 (deEth 4-61 
< 100 ·170000 

. < 100 230000 . 
< 5.0 . < 6250 

TB-2 
2B:Apr-93 
(deEth 1-3l 

< 12500 
< 12500 
<·625 

< 5.0 "< 6250 . < 625 
< 2.0 800 < 2.0 
< 2.0 < 200 < 100 
< 5.0 < 6250 < 625 
< 2.0 < 200 4700 
< 5.0 < 6250 < 625 
< 2.0 < 200 < 100 

< 5.0 < 6250 < 625 

(I) ~ Varsol is eq"Uivalent to mineral spirits 

91-0117.04 

...... 

TB-3 
30-Apr-·92 
(deeth 1-3) 

< 12500 
< 12500 
< 625 
< 625 
< 25.0 
< 400 
< 625 

7500· 
< 625 
< 400 
< 3300 
< 3300 
< 625 
.< 1.0 

28 
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Parameters Units 
benzene ug/L 
2-butanone ug/L 
c~ubon disu_lfide ~ ug/L 00 

ethylbenzene 0 o'ug/L 
toluene ug/L 
xylenes, total ug/L 
#2 fuel oil 0 mg/L 
gasoline 0

• mg/L 
oil and· grease. mg/L 

< = Not-detected 
-- = Not analyzed 

91-0117.04 

TABLE 7 
SUOMMARY OF DETECTED COMPOUNDS 

GROUNDWATER SAMPLE ANALYSIS 
UNOCAL CAPE FEAR FACILITY 

Sample No.: MW-4 MW-5 MW-6 MW-7 
Sample -Date: 14~May-92 15-May-92 ° 14-May-92 14-May-92 

< 5.0 °< 0 5.0 < 5.0 ° < 5.0 
< 1 00 < 1 00 < 1 00 < 1 00 
< 5.0 < 5.0 < 5.0 < 5.0 
< 5.0 < 5.0° < 5.0 < 5.0 
< 5.0 ° < 5.0 < 5.0 < 5.0 
< 5.0 < 5.0° <

0 

5.0 < 5.0 
< 1.0 < 1.0 < 1.0 < 1.0-
< 0.05 0.64 0.051 < 0.05 

OMW-8 
013-May-92 

< 5.0 
< 100 
< 5.0 
< 5.0. 
< 5.0 
< 5.0 
< 1.0 
< 0.05 

MW-9 
13-May-92 
1300 

< 1000 
.< 50.0 0 

500 
86.0 
1000 
5.4 
8.5 
7.1 

Page 1 of 4 
' 



TABLE 7 (con·'t) 
SUMMARY OF DETECTED COMPOUNDS 

GROUNDWATER SAMPLE ANALYSIS 
. i UNOCAL CAP.E FEAR FACILITY 

i 

Sample No.: MW.:10 MW-11 PW-1 . · RW-1 RW-2 RW-3 
·Parameters Units Samele Date: 13-Ma:{·92 9-June-92 15-Mli:t-92 15-Mal-92 13-Mal-92 9-Jun-92 
be·nzene . ug/L 1400 < 5.0 < 5.0 < 50.0 < 100 2900 
2-bLitanone . vgtL <"1 00.0 < 100 < 100· < 1000 < 2000 < 10000 
carbon disulfide ·ug/l < 50.0 5.0 < 5.0 < 50.0 < 100 < 500 
ethylbenzene · · u'g/l 

I 

120 < 5.0 < 5.0 < 50.0 1100 2600 .. 

toluen·a ug/L 100 < 5.0 < 5.0. < 50.0 960 1600 
xylenes, total Ug/l 1000 < 1.0 < 5·.o . 2000 7300 < 500 
.#2 fuel oil mg/L 2.4 < 1.0 < 1.0 < 1.0 . < 0.05 < 1.0 
gasoline mg/L 5.4 < 0.05 < 0.05 1.2 20.0 26.0. 
oil and grease · mg/L 2.4 7.1 

< = Not-detected 
.. 

· --. = Not analyzed 

. 91-0117.04 Page 2 of 4 

......... 



Parameters Units 
benzene ug/L 
2-butanone . ug/L 
carbon disulfide ·ug/L 
ethylbenzene ug/L. 
toluene ug/L 
xylenes, total ug/L 
il2 fuel oil mg/L 
gasoline mg/L 
oil and grease · mg/L 

< = Not- detected 
·- = Not an·alyzed 

}1-0117.04 

Sample ~o.: 

.TABLE 7 (can't} 
SUMMARY OF DETECTED COMPOUNDS 

GROUNDWATER SAMPLE ANALYSIS 
UNOCAL CAPE FEA·R FACILITY 

RW-4 RW-5 ·RW-6 UC:.7 
SamEie Date: 14-Ma:z:-92 15-Ma~-92 15-Ma:z:-92 15-Ma:z:-92 

9.0 < 50.Q < 5.0 < ·5o.o 
< 10.0 < 1000 < 100 < 1000 
< 5.0 < 50.0 < 5.0 < 50.0 

5.0 . < 50.0 < 5.0 < 50.0. 
< 5.0. < 50.0 < 5.0 < 50.0 

12.0 < 50.0 < 5.0 < 50.0 
< 0.05 < 1.0 < 1.0 < 1.0 
< 0.1 0.29 < 0.05. < 0.05 

. .., 

.fiii...... . . . ·. ··=·~-. .. ,.,......... ·~· .. ·-

.. 
UC-8 UC-10-· 
9..Jun-92 15-Ma:z:-92 

< 5.0 < 5.0 
< 100 < 100 

19 < 5.0 ,1 

< 5.0 < 5.0 
.. 

< 5.0 < 5.0 
< 5.0 < 5.0 

. < 1.0 < 1.0 
<. 0.05 < 0.05 

-: 



............ - ...................... , .......... pe 

. · ··· · -- · ·· TAB'['E.'7 (can't)· . · , 

Parameters . Units 
benzene ug/L 
2-butanone · ug/L 
carbon disulfide .... ug/L 
ethylbenzene ·ug/L 
toluene ug/L 
xylenes, total ug/L 

· #2 fuel oil mg/L 
. gasoline · · mg/L 
oil and grease . mg/L 

< = Not- detected 
-- = Not analyzed 

91-0117.04 

.. · ..... . 

. SUMMARY OF OETECT.ED COMPOUND.S 
GROUNDWATER SAMPLE ANAL YSJS. 

UNOCAL CAPE FEAR FACILITY 

Sample No.: UC-11 UC-130 .. 
Sample Date: 15-Mnv-92 15-May-92 

< 5.0 < 5.0 
< 100 < 100 
< 5.0 < 5.Q. 
< 5~0 < 5.0. 
< 5.0 16.0 
< 5.0 < 5.0 . 
< 1.0 < 1 ;0 . 

0.66 0.38 

. . 
:,~ ..... · ................. '. . ···•:•··· ..... ··"···--·-··· .. . .• · .. ;:·. :\.:!.·:.":...!_! . . 

.. 
~-

.. ·. 
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FIGURE 1' 
LOCATION MAP 
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Reference 11 

:ORAND: . . . . r1 
From: Stuart F. Parker, Hydrogeologist ·. 
Date: October 3, 2002 
Subject: Southern Metals Recycling, Inc. 

· (NCD pend~ng) 
· Wilmington, New Hanover Co., NC . 
· Site operations 

On 9/27/02, SFP telephoned Linda·Carroll (910-392-2321), former owner of the Old ATC 
Refinery site (NCD 986 185 518) regarding the history of the neighboring Southern Metals Recycling 
Co. property. Ms. Carroll described second-hand accounts she had heard.about site operations at 
SMR. According to her so~rces, the outdoor (north) portion ofthe property h~d been used as an 
automotive juilkyard for seyeral years. She recalled hearing that for~s had been used to punCture 
fuel tanks, causing them to ignite and spill onto the gi"qund surface. V: ehicles were al~o crushed and 
compacted on site; artd it was possible that c~ batteries were disposed or recyclrd there as well. 

. On-10/03i02 SFP telephoned Don Arthur (91 0-791-6261). Mr Arthur had worked for .several 
years at ATC, and sued PRP Axel Johnson Co: after suffering lead poisoning and 9ther long-term 
occupational health problems. ~e confinned that.the Sou~hem Metals property had been a junkyard · 
for auto parts-from the 1930s and 1940s, and had formerly been known as Queensboro Steel. He 
recalied seeing piles of scrap steel plate and "mashed-up tin" on the property in the early 1970s,_ and 
reported that aluminum had been recycled in one of the buildings. He did not know about newspaper 
or batteiy disposal. · · · . 

. Fonner ATC employee David Henson (910-791-9418) recalled seeing stacked, crushed cars 
· and.bilsses, and later stockpileci cardboard and ne:wsprint. ·He was not aware of any chemical disposal . 
·at the other property. 

Ed.Beck: ofNCDENR Wilmington Regional Office reported that runoff from the firefight 
flowed to· JLM's· oil-water separator. JLM cleaned out debris/runoff from the separator and sued · 

0 ; • 0 

~N.1R to cover the cost of the cleanup. Beck was called tq testify during the suit. 

I • 

::,· ,, 
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FIRE-INVESTIGATION-REPORT 
WILMINGTON FIR~ PREVENTION BUREAU 

l received by: NHC._911 
lephone: 762-96~9 

ss: 13 WRIGHT STREET 
~~~L~o.ut:·SOUTHERN METALS 

: MARILYN-LAUFER 
ddress~ 1811 GL~NEAGLE DRIVE 

Time: 15:31 Date: 7/2/98 

Tel~phone·: 76296H;} 

Telephone: 256-4745 

is property used: INDUSTRIAL FABRICATION/RECYCLING 
assification of construction: 4 · . 

'property insured? (Yes or No): YES 
Property "Value: $323"309. oo 
ranee company: CAPTIVE· RESOURCES . 

Amount insured: self-insured 
Amount of damage: $323309·. 00 

s: 201 E. COMME:RCE DRIVE SCHAUNBt;JRG,··ILL. 60173· . Phone: 781-1400 
. . ---------------------------------------------------------------------------

contents insured? {Yes or No) : YES 
Contents-value: $150000.00 

· company: SAME 
• " I • 

of fire: "ACCIDENTAL 
ion ·source: PROPANE TANK/FO~IFT 

Amount insured: self-insured 
·Amount of damaged: $I50000.00 

Phone: 

---------------------------------------------------------------------------
fire (Mark w~th X) Accidental: XX 

Undetermin-ed: · 
Suspicious : · 
Incendiary: · 

Arrested {Y or N) : Date·: 
Court 2 = Superior Court)·: Date: 

(Y .or N) : Date: Sentence: 

in charge: B/C ~IDP 

Co # :. l 
er:.LT. W.A. EVERETT 

: S.C. BROWN 
ighter: J.E. GARAY 
ighter: J.P. NAVA 

;fighter: 

·e co #: 7 
cer: LT. P.D. BRADSHAW 

: J:E. DEVANE . 
ghte·r: C.· SMALL 
ghter: R .. F. BURTON 

ighter: 

FIRE SCENE 

First Engine Co. on scene: l 

En.gine Co # : SQUAD 1 
Officer: LT. R.J. LITTLE 
Driver: J.C. MILLER . 
Firefighter: C. B. "ROBBINS. 
Firefighter: T.L. SMITH 
Firefighter: 

Engine Co # : _TOWER1 
Officer: 
Driver: K. DUDLEY 
·Firefighter: C.A. HATCHER 
Firefighter: NIXON 
Firefighter: 

fire department agent-s: CARS 1,2,5,6,7, E-6, E-4, AND CAR 9 



----=--___,,....--_,__.;...._--:---- · .. 

·. 

INVESTIGATOR •·s NOTES 
·~/OR 

c;AS:S PROGRESS RECORD 

· .. .. 

CASE·: 13 WRIGHT STREET 

-----------------------------------------
J PAGE 
I • 

··. 
1 

-~~-D-~-TE---------I-NVE---S-T_:t_G~-T-0-R------~~------~----~~~--S-OMMAR-----y------.~.--------------J 

7-2-98 HARAWAY ON 7-2-98 I WAS·ENROUTE TO FIRE HEADQUARTERS 
WHEN WILMINGTON FIRE DEPARTMENT WAS DISPATCHED 
TO 13 WRIGHT STREET FO~ AN EXPLOSION. I 
RESPONDED AND ARRIVED BEHIND ENGINE ONE. 

INT!ALS OF PERSON MAKING NOTES 

UPON AP~IVAL I FOUND ONE WAREHOUSE. HEAVILY 
INVOLVED, ONE WAREHOUSE MODERATELY INVOLVED 
AND TWO OTHER BUILDINGS EXPOSED. l WAS . . 
ASSIGNED NORTHSIDE SAFETY OFFICER FOR THE 
INITIAL FIREFIGHTING EFFORT~ 

ONcE THE SITUATION WAS UNDER CONTROL I SPOKE 
WITH L. GOODRUM ·rom CAPTAIN FORESTELL. AND THEY· 
STATED ·THEY HAD INTERVIEWED THE VICTIMS AND 
WITNESSES. 

ON 7-3-98 I RESPONDED BACK TO ~3 WRIGHT STREET 
TO LOOK AT THE SCENE. .I WAS ABLE .TO FIND THE 
PROPANE TANK THAT THE FORKi:.IFT KNOCKED OVER. 
IT DID IN FACT HAVE .A CRACK AROUND THE VALVE 
STEM WHERE IT HIT THE CONCRETE. IT APPEARED 
THE GAS CLOUD FOUND A SOURCE OF IGNITION AND". 
IGNITED. 



.. · , ' 

HOT, CLEAR 

~ine· co· ~rrival.time: ~534· 

or of smoke: BLACK 
tiori of fire:·ENTIRE STRUCTURE 
ion of entry: NO ENTRY 
ion of Hydrants used: FRONT & 

building_sprinklered ·ry or N): 
smoke detectors install~d: NO. 

·-:: 

~0-8: 2352 

Co~or of flame: ORANGE 

Forcible entry (Y.or N): NO 
WRIGHT/FRONT·& SURRY/WRIGHTS~. 
NO (Wet or Dry) : 

investigator called t;:o scene: ~5:34 Arrival tirne': ~5:34.' 
ficer: NONE · · 

ce officer making report: J.L. SHOAF/L. GOODRUM 
case number: 98-55252 
.Agents: 

(I) Injuries (F) ·Fatalities 

or F: I Sex (F or M) : MALE 
: . CHRIS BRYANT Age: 
ss: 6-~ 6 BURNTING DRIVE 

or ·F: I Sex (F or M) : MALE 
:; RICK DOUGHTY. .Age·: 

s: ~607 KORNEGAY ~VENUE 

Sex (F or M) : MALE 
Age: 

: 
' . 

Sex (F or M): 
Age: 

-sex c:F or·M): 
Age: 

·Witness 

SEE ATTACHED INTERVIEWS. Phorie: 

Phone: 

. Phone: 

Phone: 

Wilmingt~n Fire Department Investigator 
CAPT. ~~HARAWAY . Signature ____________________________________________ __ 

Signature 
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. Reference 13 ' ) ·. 
,o. 00 

.". ·.· ·. . . 
·STATE.OF NORTH CAROLINA . .. ;. IN 'r:I:i~~,PE-~ERAL COURT OF JUSTICE 

·. . , .. ."··~~:\\,: •• :~Ut?$IOR COURT DIVISION 
c:;oUNri. oF NEW ··HANOVER·: . ...... ·;.: • . ·.; : , ···!'· . _1.99. cvs o2os2 

. ~-- ~~. :·. . ., .. ·: ~ . \ 
' 0 , • -r .,. " 

JLM TERMINALS,::-· .lNC.. . :. . .\ .. ;~ -~; ,~: . 4-.~~~i .· ... \ . 
. . . . . '·'!i@. .,, 

· '· .. · . .- ·. Plain~i:ffQ ,"'-=/-·ro::~ ~ ···. ·· .·. · :::_: ... \ 
. . I .0)-\ ~. ••" . . ... -· I· . . . #. ,.. .. 

·vs •· . : . · -:·· ;· ~· · ~··· .. ·. ~·:t.:. ·. . ·. ~ • MOTION FOR 
. . .. ; . . .: .. . ·~ •. ~ ... : ) .. PROTECTIVE ORDER 
·SOU'I'HE~ :METALS· RECYCLIN~, ... Il!fc. . . · ··) ·. . 
· .. ; :. ·.:-:: .... :. _,· · ... ·· . : :. :, ) 

· · . · . Defendant. ·. ) .. : . 
'• .• ) 
---------~----------------~-----------------~ 

:· ·_;···.·.·.NOW .co~Es·· the ··n~fenda~t; .~nd .. fuo~es ··~he ··court pur~uant to.Rule 

;6· (~). ··~f .· ~-~e ·.-:No;·~~- :·ca~oii~a ·~Rule~· :of·. civil ~r-~ced~re, for a 

:~rote·d·~·i~~-. ~~~d~r_.·;~~~~~tin~ ~~· th~; ~our~ ~s follo~s:. . 

. ·._·:, · .. -.:: ~·.: -:~.:·_·;·P~ai~~~f.;E' ~· .F~rst .. :s~t=··:~~: I·~terrog~t6r~~a-·:w~s· served on 

~-~i:~~~a~~· 6~,-~~~~~~r ... lo·;· ·~9-99; · .. • · .. : , . ·. ·· · 

· .... ·, .·~ · •. · ... :. _:~eferid~t · -~it:nely ~e.spon~ed to Plaintiff's First set of 

Interr9~atoi!ie~ .ox:i .. Januacy 3, 20.00 f 
•• • 0 • • ~ ' .. . .. 

. 3 ~ :. ·. Defe~dant properly_. objected to Interrogatory_ Number· 20 as 
. .· . ' ••••• 0 

:follows : · . ·. : · 

"20 •. ~i~t all d~fenda~t' s :~liemt.~le. in. for th~ period 9f· 
••• •• • •• • • • 

0 
• • 0 •••• 0 • • • 

. . July "J., J.9'97 to _t.~e -present. and state for. eac~: . 
. . . , . 

. :_-·a) .. :. FUnctibn (buyer, seller or 

· ... ·:.: · ;·~>. ... :.·Addres~·; :.:·:"- · .. . . 
. . ... •. 

supplier); 

.. · d) Cont~ct · pe:rson •. . . . . 
:.~S~R~ ·. Obj.~ct~on; · U:ndul~ ;;u~dens·o~~, · i;relev~nt .. ':. 

.·. 

.· 
'~ ..... . .. 

· 4. · ·nefendant;s ·_have. agreed to 

I. ~e 39'ii'd · ~I.:! M~ .A'13S 8LBL't9~Bi6 
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1.0 INTRODUCTION 

The Superfund Chemical Data Matrix (SCDM) is a database containing factor values and benchmark 
values used for applying the Hazard Ranking System (HRS; 40 CFRPart 300 Appendix A, 55 FR 51583) to 
evaluate potential National Priorities List (NPL) sites. The HRS assigns factor :values for toxicity, gas 
migration potential, gas and ground water mobility, surface water persistence, and bioaccumulation 
potential. These assignments are based on the physical, chemical, ecological, toxicological, and radiological 
properties of hazardous substances present at a site. Hazardous substances, as defmed for HRS purposes, 
includes both hazardous substances referenced in the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) section 101(14), which are substances specifically listed under 
other federal laws and are known as ''CERCLA hazardous substances," and ''pollutants or contaminants" as 
defmed in CERCLA itself in section 101(33). 

SCDM contains HRS factor values and benchmarks for those hazardous substances frequently found at sites 
that are evaluated using the HRS. SCDM also contains the physical, chemical, toxicological, and 
radiological input data used to calculate the factors and benchmarks. The input data presented _in SCDM are 
taken directly from peer reviewed, generally accepted literature sources and databases and/or EPA 
developed literature sources and databases; or are calculated using procedures set forth by EPA and in the 
HRS. Further HRS procedures are then applied to the input data to determine a factor value or benchmark. 
The HRS also assigns extra weight to targets with exposure levels to hazardous substances that are at or 
above benchmarks. These benchmarks include both risk-based screening concentrations and concentrations 
specified in regulatory limits for the hazardous substances present at a site for a particular migration 

. pathway. 

Chapter 2.0, Data Selection Methodology, of this document explains how data are selected and prioritized 
into a hierarchy for assigning SCDM values. Chapter 3.0, Calculations in SCDM, descn'bes how some 
types of data (i.e., volatilization half-lives, distribution coefficients, and screening concentrations) are 
internally calculated using data in SCDM and methodologies from published literature or regulatory 
guidance documents. Chapter 4.0, Chemical Data, Factor Values, and Benchmarks, describes how SCDM 
data; HRS factor values, and benchmark values are presented. The factor values and benchmark values are 
listed, substance by substance, in Appendix A. Appendix B contains the HRS factor values and benchmark 
tables (organized by pathway) for both nonradiological hazardous substances and radionuclides. Please note 
that National Recommended Water Quality Criteria (NR WQC) Chronic Criteria Continuous Concentration 
(CCC) and.Acute Criteria Maximum Concentration (CMC) values have endnotes associated with them 
listed at the end. of Appendix B. Appendix C contains a cross-reference index of substance name synonyms. 

1 
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INACTIVE HAZARDOUS SITES BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 

Reference 15 

These health-based remediation goals must be used In conjunction with either the REC or State-lead 
Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 

· remediation goals. If sensitive environments are present at a site, the branch may require the adjustment of 
remediation goals and/or the proposed remedial alternative. 
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Acetone 67641 2800 N 
Acetone cyanohydrin 75865 9.8 N 
Acrolein 107028 0.02 N 
Acrylamide * 79061 0.11 C* 
Acrylic acid 79107 5800 N 
Acrylonitrile * "107131 0.21 C* 

· Aldicarb 116063 12.2 N 
Aldrin* 309002 0.029 C* 
Allyl alcohol 107186 62 N 
Allyl chloride 107051 3.4 N 
4-Aminopyridine 504245 0.24 N 
Ammonium sulfamate 7773060 2400 N 
Aniline* 62533 85 C* 
Antimony and compounds 7440360 6.2 N 
Arsenic*2 7440382 4.4 'N* 
Benzene* 71432 .64 C* 
Benzidine* 92875 0.0021 C* 
Benzoic acid 3 65850 48000 N 
Benzotrichloride 98077 0.037 c 
Benzyl chloride* "100447 0.89 C* 
Beryllium and compounds * 7440417 30 N* 
alpha BHC 319846 0.090 c 
beta BHC 319857 0.32 c 
gamma BHC (lindane)* 58899 0.44 C* 
technical BHC (hexachlorocyclohexane, all isomers) 608731 0.32 c 
Bis(2-chloroethyl)ether 111444 0.22 c 
Bis(2-ethylhexyl)phthalate (DEHP)* 117817 ·35 C* 
Bis(chloromethyl)ether 542881 0.00019 c 
Bromodichloromethane * 75274 0.82 C* 
Bromoform (tribromomethane)* 75252 62 .C*. 

Bromomethane 74839 0.78 N 
1-Butanol 71363 1220 N 
Butyl benzyl phthalate 85687 2400 N 
Cadmium and compounds* 7440439 7.4 N* 
Captan* 133062 140 C* 
Carbaryl 63252 1220 N. 
Carbon disulfide 75150 72 N 
Carbon tetrachloride * 56235 0.25 C* 
Chlordane* 57749 1.6 C* 
2-Chloro-1 ,3-butadiene 126998 0.72 N 
4-Chloro-2, methylaniline hydrochloride 3165933 1.1 c 
4-Chloro-2-methylaniline 95692 0.84 c 
4-Chloroaniline 106478 48 N 
Chlorobenzene 108907 •30 N 
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INACTIVE HAZARDOUS SITES BRANCH 
. SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 
These health-based remediation goals must be used in conjunction with either the REC or State-Lead 
Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 
re!llediation goals. If sensitive environments are present at a site, the branch may require the adjustm~nt of 
remediation goals and/or the proposed remedial alternative. · 
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Chlorobenzilate * 510156 1.6 C* 
4-Chlorobenzotrifluoride 98566 240 N 
1-Chlorobutane 3 109693 142 N 
Chloroethane* 75003 3 C* 
Chloroform * 67663 0.22 C* 
Chloromethane 74873 9.4 N. 
beta-Chloronaphthalene 91587 980 N 
o-Chloronitrobenzene 88733 0.26 N 
p-Chloronitrobenzene 100005 2 N 
2-Chlorophenol . 95578 12.6 N 
o-Chlorotoluene 95498 32 N 
Chlorpyrifos 2921862 36 N 
Chromium III and compounds 4 16065831 24000 N 

. Chromium VI and compout1ds*5 16540299 44 N* 
Copper and compounds 7440508 620 N 
Crotonaldehyde 123739 0.0053 c 
Cumene (isopropyl benzene) 98628 114 N 
Cyanide 57125 240 N 
Cyclohexanone 4 108941 62000 N 
Dalapon 75990 360 N 
DOD 72546 2.4 c 
ODE 72559 1.7 c 
DDT* 50293 1.7 C* 
Dial! ate 2303164 6 c 
Diazinon 333415 11 N 
Dibenzofuran 132649 30 N 
1,2-Dibromo-3-chloropropane* 96128 '0.46 C* 
1,2-Dibromoethane* 106934 0.032 C* 
Di-n-butyl phthalate 64742 1220 N 
Di-n-cetyl phthalate 117840 480 N 
1,2-Dichlorobenzene . 95501 220 N 
1,3-Dichlorobenzene 541731 106 N 
1 A-Dichlorobenzene* 106467 . 3.4 C* 
3,3'-Dichlorobenzidine 91941 1.1 c 
Dichlorodifluoromethane 75716 16.8 N 
1,1-Dichloroethane 75343 102 N 
1,2-Dichloroethane (EDC)* 107062 0.26 C* 
1, 1-Dichloroethylene* 75354 24 N* 
1,2-Dichloroethylene (cis) 156592 6.6 N 
1.2~Dichloroethylene (mixture) . 540590 8.6 N 
1,2-Dichloroethylene (trans) 156605 13.8 N 
2,4-Dichlorophenol 120832 36 N 
2,4-Dichlorophenoxyacetic acid (2,4-D) 94757 136 N 
1,2-Dichloropropane* 76875 0.34 C* 
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INACTIVE HAZARDOUS SITES BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 
These health-based remediation goals must be used in conjunction with either the REC or State-Lead 

· Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 
remediation goals. If sensitive environments are present at a site, the branch may require the adjustment of 
remediation goals and/or the proposed remedial alternative 
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2,3-Dichloropropanol 616239 36 N 
1 ,3-Dichloropropene * 542756 0.78 C* 
Dichlorvos * 62737 1.7 C*· 
Dicofol 115322 1.1 c 
Dieldrin* 60571 0.03 C* 
Diethyl phthalate 84662 9800 N" 
Diethylstilbestrol 56531 0.00014 c 

. Dimethoate 60515 2.4 N 
3,3'-Dimethoxybenzidine 119904 35 c 
3,3'-Dimethylbenzidine 119937 0.21 c 
2,4-Dirnethylphenol 105679 240 ·N 
Dimethyl phthalate 4 131113 100,000 N 
1 ,2-Dinitrobenzene (o-Dinitrobenzene) 528290 . 1.22 N 
1 ,3-Dinitrobenzene (m-Dinitrobenzene) 99650 1.22 N 

. 1 ,4-Dinitrobenzene (p-Dinitrobenzene) 100254 1.22 N 
2,4-Dinitrophenol· 51285 24 N 
2,4-Dinitrotoluene 121142 24 N 
2,6-Dinitrotoluene 606202 12.2 N 
Dinitrotoluene mixture NA 0.72 c 
Dinoseb 88857 12.2 N 
Dioxins and Furans 6 

CDDs 
2,3,7,8-TetraCDD 0.000004 c 
1 ,2,3, 7,8-PentaCDD 0.000004 c 
1,2,3,4,·7,8-HexaCDD 0.00004 c 
1,2,3,6, 7,8-HexaCDD 0.00004 c 
1,2,3, 7,8,9-HexaCDD 0.00004 c 
1,2,3,4,6, 7,8-HeptaCDD 0.0004 c 
1,2,3,4,6, 7,8,9-0ctaCDD 0.04 c 
CDFs 
2,3, 7,8-TetraCDF 0.00004 c 
1,2,3, 7,8-PentaCDF 0.00008 c 
2,3,4, 7,8-PentaCDF 0.000008 ·c 
1,2,3,4, 7,8-HexaCDF 0.00004 c 
1,2,3,6, 7,8-HexaCDF 0.00004 c 
1,2,3, 7,8,9-HexaCDF 0.00004 c 
2,3,4, 6, 7, 8-HexaCDF 0.00004 c 
1,2,3,4, 6, 7,8-HeptaCDF 0.0004 c 
1,2,3,4, 7,8,9-HeptaCDF 0.0004 c 
1 2 3 4,6, 7 8,9-0ctaCDF 0.04 c 
Diphenylamine .122394 300 N 
1 ,2-Diphenylhydrazine 122667 0.61 c 
Diquat 85007 26 N 
Disulfoton 298044 0.48 N 
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'INACTIVE HAZARDOUS SITES BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 
These health-based remediation goals must be used in conjunction with either the REC or State-lead 
Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 
remediation goals. If sensitive environments are present at a site,.the branch may require the adjustment of 
remediation goals and/or the proposed remedial alternative 
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Diuron 330541 24 N 
Endosulfan 115297 74 N 
Endothall 145733 240 N 
Endrin 72208 3.6 N 
Epichlorohydrin* , 106898 1.52 N* 
Ethion 563122 6.2 N 
2-Ethoxyethanol 110805 4800 N 
Ethyl acetate 141786 · 3800 N 
Ethyl acrylate 140885 0.21 C . 
Ethyl ether 3 60297 1360 N 
Ethyl methacrylate 3 97632 42 N 
Ethylbenzene 3 100414 380 N 
Ethylene diamine 107153 1100 N 
Ethylene oxide 75218 0.14 C 
Ethylenethiourea (ETU)* 96457 4.4 C* 
Formaldehyde . 50000 1840 N 
Formic acid 64186 22000 N 
Furfural 98011 36 N 
Glycidaldehyde 765344 4.8 N 
Heptachlor * 76448 0.11 C* 
Heptachlor epoxide * 1024573 0.053 C* 
Hexachlorobenzene* 118741 0.3 C* · 
Hexachlorobutadiene * 87683 6.2 C* 
Hexachlorocyclopentadiene 77474 74 N · 
Hexachloroethane * 67721 35 C* 
Hexachlorophene 70304 3.6 N 
Hydrazine 302012 0.16 C 
lsophorone * 78591 510 C* 
Kepone* 143500 0.061 C* 
Lead 7 7439921 400 7 
Malathion 121755 240 N 
Maleic anhydride 108316 · 1220 N 
Maleic hydrazide . 123331 340 N 
Malononitrile 109773 1.22 N 
Manganese· 7439965 , 360 N 
Mercury and compounds 7 439976 4.6 N 
Methacrylonitrile 126987 0.42 N 
Methanol 67561 6200 N 
Methomyl 16752775 8.8 N 
Methoxychlor 72435 62 N 
2-Methyl benzenamine (2-methylaniline) 95534 : 2 C 
2-Methyl benzenamine hydrochloride (2-methylaniline hydrochloride) 636215 2.7 C 
4,4'-Methylene bis(2 chloroaniline)* 101144 . 3.7 C* 
Methylene bromide 74953 13.4 N 
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INACTIVE HAZARDOUS SITES BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 
These health-based remediation goals must be .used In conjunction.with either the REC or State-Lead 
Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must aiso meet protection of groundwater 
remediation goals. -If sensitive environments are present at a site, the branch may require the adjustment of 
remediation goals and/or the proposed remedial alternative · 
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Methylene chloride * 75092 9.1 C* 
Methyl ethyl ketone (MEK) 78933 . 4400 N 
Methyl isobutyl ketone (4-methyl-2-pentanone) 108101 1060 N 
Methyl methacrylate 80626 440 N 
Methyl parathion 298000 3 N 
2-Methylphenol (a-cresol) 95487 620 N 
3-Methylphenol (m-cresol) 108394 620 N 
4-Methylphenol (p-cresol) 106445 62 N 
Naled 300765 24 N 
Nickel and compounds 7440020 320 N 
2-Nitroaniline 88744 36 N 
Nitrobenzene 98953 4 N 
N-Nitrosodiethanolamine 1116547 0.17 c 
N-Nitrosodiethylamine 55185 0.0032 c 
N-Nitrosodimethylamine 62759 0.0095 c 
N-Nitrosodi-n-butylamine 924163 0.024 c 
N-Nitroso di-n-propylamine 621647 0.0069 c 
N-Nitrosodiphenylamine 86306 99 c 
N-Nitrosopyrrolidine 930552 0.23 c 
m-Nitrotoluene 99081 146 N 
o-Nitrotoluene* 88722 0.88 C* 
p-Nitrotoluene* 99990 12 C* 
Octamethylpyrophosphoramide 152169 24 N 
Paraquat 1910425 54 N 
Parathion 56382 74 N. 
Pentachlorobenzene 608935 9.8 N 
Pentachloronitrobenzene * . 82688 1.9 C* 
Pentachlorophenol * 87865 3 .C* 
Phenol 108952 3600 N 
p-Phenylenediamine 106503 2400 N 
Phenylmercuric acetate 62384 0.98 N 
Ph orate 298022 2.4 N 
Phosphine 7803512 3.6 N 
Phosphorus (white) 7723140 0.32 N 
Phthalic anhydride 4 85449 24000 N 

· Polychlorinated biphenyls (PCBs)8 13363.63 1 8 
Polvnuclear aromatic hydrocarbons 9 

Acenaphthene 83329 740 N 
Anthracene 120127 4400 N 
Benzo[a]pyrene 50328 0.062 c 
Benz.o[b]fluoranthene 205992 0.62 c 
Benzo[k]fluoranthene 207089 6.2 c 
Benz[a]anthracene 56553 0.62 c 
Carbofuran 1563662 62 N 
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INACTIVE HAZARDOUS SITES BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY 2006 
These health-based remediation· goals must be used in conjunction with either the REC or State-Lead 
Guidance documents and apply only at sites with signed administrative agreements with the Division of 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 
remediation goals. If sensitive environments are present at a site, the branch may require the adjustment of· 
remediation goals and/or the proposed remedial alternative. 
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Chrysene 218019 62 c 
Dibenz[a,h]anthracene 53703 0.062 c 
Fluoranthene 206440 460 N 
Fluorene 86737 . 540 N 
lndeno(1,2,3-cd)pyrene 193395 0.62 c 
Naphthalene 91203 11.2 N 
2-methyl Naphthalene 91576 11.2 N 
Pyrene 129000 460 N 
Pronamide 23950585 920 N 
Propargite 2312358 240 N 
Propargyl alcohol . 107197 24 N 
Propazine 139402 240 N 
Propylene oxide* 75569 1:9 C* 
Pyridine 110861 300 N 
Quinoline 91225 0.16 c 
Selenious acid 7783008 62 N 
Selenium 7782492 78 N 
Selenourea · 630104 62 N 
Silver and compounds 7440224 78 N 
Sodium fluoroacetate 62748 0.24 N 

. Strychnine 57249 3.6 N 
Styrene 3 100425 880 N 
1,2,4,5-Tetrachlorobenzene · 95943 3.6 N 
1,1,1,2-Tetrachloroethane * 630206 3.2 C* 
1,1,2,2-Tetrachloroethane* 79345 0.41 C*. 

Tetrachloroethylene (PCE)* 127184 0.48 C* 
2,3,4,6-Tetrachlorophenol 58902 360 N 
p,a,a,a-Tetrachlorotoluene 5216251 0.024 c 
Tetraethyldithiopyrophosphate 3689245 6.2 N 
Thallium and compounds N/A 1.04 N 
Thiofanox 39196184 3.6 N 
Thiram 137268 62 N 
Toluene 3 108883 . 132 N 
Toluene-2,4-diamine 95807 0.15 c 
Toluene-2,6-diamine 823405 2400 N 
p-Toluidine 106490 2.6 c 
Toxaphene 8001352 0.44 c 
1,2,4-Trichlorobenzene 120821 12.4 N 
1,1,1-Trichloroethane 3 7.1556 400 N 
1,1,2-Trichloroethane * 79005 0.73 C* 
Trichloroethylene (TCE)* 79016 0.053 C* 
Trichlorofluoromethane 75694 78 N 
2,4,5-Trichlorophenol 95954 1220 N 
2,4,6-Trichlorophenol* 88062 1.22 N* 
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INACTIVE HAZARDOUS SITES· BRANCH 
SOIL REMEDIATION GOALS1 

UPDATED JANUARY.2006 
These health-based remediation goals must be used in conjunction with either the REC or State-lead 
Guidance documents and apply only at sites with·signed administrative agreements with the Division of. 
Waste Management. In addition to these health-based goals, soils must also meet protection of groundwater 
remediation goals. If sensitive environments are present at a site, the branch may require the adjustment of 
remediation goals and/or the proposed remedial alternative. · 
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2-(2,4,5-Trichlorophenoxy)propionic acid 93721 98 N 
2,4,5-Trichlorophenoxyacetic acid ', 93765 122 N 
1,1,2-Trichloropropane 598776 14.2 N 
1,2,3-Trichloropropane * 96184 0.034 C* 
1,3,5-Trinitrobenzene 99354 360 N 
Vanadium 7440622 15.6 N 
Vinyl acetate 108054 86 N 
Vinyl chloride* 75014 0.079 C* 
Xylene (mixed) 1330207 54 N 
Zinc 7440666 4600 N 
Zinc phosphide 1314847 4.6 N 

* - Exhibits both carcinogenic and non-carcinogenic effects. The lower of the carcinogenic remediation goal at 
1.0E-06 risk or the non-carcinogenic remediation goal at a hazard quotient of 0.2 is listed. If work is being 
performed under the REC Program, see Appendix E for procedures to determine remediation goals for 
chemicals not listed on the table. Otherwise, contact the branch for these cleanup goals. Cleanup below 
method detection limits, using analytical methods prescribed in the guidelines, is not requi~ed. 

1 - Adapted from USEPA Region IX, 2004 Preliminary Remediation Goal Table, except as noted. . 
2 - The arsenic value is the non-carcinogen value because the carcinogenic value is below the laboratory 

method detection limit (MDL). . 
3 -: When adjusting for less than 5 non-carcinogens do not exceed soil saturation concentrations In Regi.on IX 

tables. . 
4 - When adjusting for less than 5 non-carcinogens do not exceed the maximum allowable concentration of 

1 OO,OOOppm.. . 
5 - The RG for Chromium VI is based on the oral non-carcinogenic toxicity value. 
6 - Remediation goals for dioxins and furans can also be calculated as a toxic equivalency concentration (TEQ) 

by using the toxicity equivalence factor (TEF) methodology. (See TEF table for dioxins and furans.) 
7 - The RG is based on USEPA guidance on lead cleanup levels. The value cannot be adjusted. 
8- The RG is based on USEPA policy for cleanup of PCBs at Superfund Sites. The Branch Is currently 

reviewing the PCB remediation goal policy and may issue further guidance at a later date. 
9- Remediation goals for carcinogenic PAHs can also be calculated as a toxic equivalency concentration (TEQ) 

·by using the toxicity equivalence factor (TEF) methodology. (See TEF table for carcinogenic PAHs.) 
C - The RG Is based on the carcinogenic endpoint and corresponds to an excess lifetime cancer risk of 1 hi 

1,000,000. 
N - The RG is based on the non-carcinogenic endpoint and corresponds to a hazard quotient of 0.2. 
NA-Not available. 
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INACTIVE HAZARDOUS SITES BRANCH 
Toxic Equivalent Factor Tables for Calculation of Soil Remediation Goals 

Table for Dioxins and Furans 

Toxic Equivalent Factor (TEF) Table for Carcinogenic Polyaromatlc Hydrocarbons (PAHs) 

lmtU:li~~¥t~~0~~~~li~~in£\GHEMICAMt~~~~~J.W'l!f*'0.~1,1JtrlfJ!tll~¥¥~ ill'-~C~SRN~lf, ~~~tlr'&TEF~!'~l' 
Polynuclear aromatic hydrocarbons 8 

Benzo[a]pyrene 50328 1.0 
Benzo[b]fluoranthene 205992 0.1 
Benzo[k]fluoranthene 207089 0.01 
Benz[a]anthracene 56553 0.1 
Chrysene 218019 0.001 
Dibenz[a,h]anthracene 53703 1.0 
fndeno(1 2 3-cdJovrene 193395 0.1 

*These to~ic equivalent factors ffEF) are to be used as per footnotes 6 and 9 on the previous page. 
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NORTH .CAROLINA 

DEPARTMENT OF WATER RESOURCES 

HARRY E.'BROW.N, Director . 

DIVISION OF GROUND WATER 

HA~RY M. PEEK, Chief' 

GR(>UND-WATER ·BULLETIN NUMBER 1 

GEOLOGY -AND -GROUND-WATER RESOURCES ·OF·· . ·. . . 

WILMINGTON~ NEW BERN AREA· 
By '· 

HARRY E. LeGRAND 

Geologi~t, United. States Geological Survey 
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Record!! of. Wells "in New Hanov.er ·county 

Well 
·Lociatlon 

Type' Dlam-
of De~lh eter no. Owner 

well (fi:.) (ln.) 

1 • It mne B of Cast!~ Hayne • :. • )Joore'l l'aeklnr Co. opeti·end 
2 13 mller 8. ~t. eutle ~&f!le • • • • N •. C. Acrlealtnral 

8 •... do ••••••••• :.: ••••••• 
4 (. mller S of Caaite Haf!le ••• 
~ . l'" .. u~uu , • ••, •••• •, ••. • 

·8 •... do.· •••••••••.••••••••• 
'1 •••• ·do •• : •••••••••••••••• 
8 10 mlles E of WUmlncton 

" on Ron!-e 1.1 ··•·········•: 

Erper!ment Station • • •• do •• 

• ••• .do ••• ,......... • •• do •• 
W. B.· Chadwick • • • • • • •• ~o •• 
D. · Swart D&lry • • • • • • •• do. : 
• •••• do............. • •. cio •• 
Tlnra NU!'Set)' •• :.. • • • · ••• do .•• 

A. A_brams •••••• , • • • : • ~o •• 

"9 
10 

!'""""'""" .••............. G. W •. Tns'i: •••••••• : ... do .. 

11 

·12 
1~ 

.·u 
• 15 
16 
11 
18 
19 
20. 

4 mlles NW of Wllmlncton • • C&rollna Power and 
Licht Co. • Screen 

•• • • do." ................... : .... :do ..... ; • • .. .. • Opon 

·:~·:d~ .... :::::::::::::: :·· 
.... do:· ............... • ... . 
• , •• do ••• • ••••. ; •. :: .••••• · ••• 
••••• do .••••• : ••••••••••••• 
••. , .• do ...... , ........... .' 
•• ~.do .................. . 
···:~q ............ : ..•••. 
• ••• do ............... : ... 

Bluethenthal Air Field OPen end 
.... do ................ do .. 

R. L. Steltnl ·....... .. .do .. 
Bluethenth&l Air J'leld • : .. do .. 
M. L. Blake .• • • • • • • Strainer 
Corbett Pa.ekace Co. .. • ·Open end 
.... do ................ do .• 

New Ha4om Cowity Fum ...... . 
City of Wllm!ncton • • • Open end 

: 21 : ... do .. : .................. ." Hilton LUlltber Co. .. • .. . do •• 
22 .. .".do ... : ....... · ... : .... G. W. Broadtoot ·:.: .. ... do .• 

.23 .. • .. .. do ..... :............. Boyle ·Ice Co. .. .. • • .. .do .. 

2~ ..... do, ..... : ... , ........ W. G. Broadfoot ... : .... do .. 
·25 .... do .. :................ Independent ):ce Co. .. • .. .do .. 

26 \ ••• do .•• : ........ :....... • ••. do............. • •• do •• 
· 27 .. ; • do ......... :......... WUm!ncton Cold Storace 

Co ................. do .. 

.. .. do ................... !"Hotel Cape Fear · .. . 

... :do.: ...... : ............ S&Jn Beir ....... .. 
•• .".do ............. , • .. .. McMillan and Cameron 

• . • • Co ..... • .... : ... . 
• : •• d~ .......... :: ....... ·I City of WUm!nrton .. . 
... ;do:................... Coca Cola: Bott!lnr Co. 

... do .. 

... do .. 

... do .. 

... do .. 

... do .. 

31 
·.~ 

·.s3 
34 

(s?J-. 
~~ 

•· ••• do ••• · ............... · ••• 
.... do.:.: ........ :: ..... .. 
.... do: .. , •• : ..... : .... .. 
•.•• do .• : .......... , •.•• :. 

HuchtJ Brotflers .. • .. .do .. 
Undenroad "Typetrrlter Co. • •• do .• 
Blue TOJI' ·Tourist Co. • .••• do ..• 
TroY lobnson • :. .. .. .. .do .. 

ST 
·.S8 :~·::~::.: ::::: :;·: ::::~-::: Bl&ke Brothers .. .. • .. • do .. 

~oie I~ Co ..... : ... ~ .. do .. 

·s9 ..... do: ................... ,Carolina Allartinenti. • .. .do .. 
40 • .... ~o ........ : .......... :. J. D. Bellany, lr •• :. .. .do .. 
41 ..... do.: .. · .............. · .. Dr.·'l'e~per Bott!Jnc Co .... do .. 
42 .. :.do.·:.................. White "Ice Cream .Co •• 

. 43 , .. : ilo ............ ·_. .... :. ir. G. Edwards .. .. • Open end 
. '4 .... ao ....... · ....... _..... Oleander Ap&rtments • .. .. .do .. 

45 ... ,do ..... ~ ....... ."...... • ... do ................ do .. 

48,.:.. 1 mlle NW qf ::Wr!chtstlll.t ·• •. .; 
,,.. Beach · ............... .. 

n .. · .. do ............. : ... .. 
48 W~J:btsYU!e Beach • : ••• : •.••• 

i9 .; .. do ................. .. 
~0 .... do .• ." .............. .. 

Ill .... do ................... . 

64. 

·. 
Alrlle · Gard.ns .. : .. .. 
·." ... ~o ........... ·., 
~1111 of Wr!chtmlle 

Bea.eb · ......... .. 
ColucciS ......... .. 
Town · of Wr!chtnille 

Bea.eh ......... .. 
: ... :do ............ . 

• •• do .• 
... do.·. 

... do .. 
•• ·.do •• 

... do .. 
... do .. 

40 
f9 
90 

367 
190 

62 

93 

53 

30 

105 
102 
111 
96 
40 
4( 

u 
72 

1330 

80 
69 

65 

77 
120 

118 

104 

85 
91 

80 
15 

1CT 

48 
85 

170 
105 

65 
96 

135 
101 
100. 

···'···· 
167 
us 
152 

110 
1i2. 

176 
193 

8 

' • 
6 
8 
6 

8 

10 

8 
8 

:-2'1 
1% 
6 
8 
l'h. 

10 
3 

3-2 
12 

10 

10 

1% 
4 

4 

4 

4 
4 
4 
4 

. 2% 
6. 

II 

3 . 

8 

4 
6 

6 

4 
8 \ 

8 
3·2 

10 
8-8 

D~th Water..&earln~ · 
(:t)• material ... 

···.· ... Limestone ••• , • 

•••• do .• ~ •••••• 

Water· 
leTel 
(ft.) 

Yield 
(a-pm). 

16 -; ........ 

100 35 

35 
f6· 
(p. 

.• • .... do ..... : •••. · II 100 
• ... do........ 15. 12 
••• -40 ••.• ,, ........... . 

809 
86 

Band. and llmeaton! 1 30 
Limestone ••••• 

.... do ........ u 20 

.... do.' ....... 250 

33 DOne sand ..... 9 • •480 

: .. .. do ..... : •• 1100 

65 
93 
90 
f4 
35 

Limestone 15. . 211 
.... do ....... . 11 300 
.... do ....... . 4 '160 
.. .. do ...... : • 8 343 

• sli 
Sf. 

Sand and llmeston• 
· Limestone ; •••• 
.... do ...... :. 
.. •• do ....... .. 4 

....... 1·:".'"' 

80 ·Limestooe •••••• 6 
• ... do ........ 

.... do ........ 

66 .... do ....... . 
"75 .... do ....... . 

.. .' ... I ..... do ...... :. 

.... do........ 18 

.... do ... :.... 22 
• ••• do •••••••• 

67 .... do........ 16 
.. ... ; .............. 87 

1( 1 Limestone .. :.. 40 

• ... do ........ 
.... do........ 3 
: ••.• do ....... . 
..... do ...... .. 

,' .... do ....... . 
.. •• do ...... :. 

.. •• do: ..... :. 57 

. .. . do~: .. >~, •• 

·············· 
. . ···.···· 

20 
Limestone .. .. • .. • : .... 

· 1ST .: ... do ... : .. : • 

........ 

•••• do·......... 21" 

.... do .. : .... : 21; 

••• ·.do.: •••••• 
• •. :.do ........ 

·125 .... do .... · .... 

117 .... do .... :•· .. 

400 

650 . 

825 

-200 

300 

28 

100 

120 

35 

150. 

. 100 
150 

uo 

250 

Draw
down 
(ft.) 

Remarb 

An&lyst..· 

10: Fvdness 120 ppm; '!ron 3.0 
)Plll. 

10. Chlor!de"1S ppm • 
II 

20 Chloride 8,480. ppm. 

··•···· 
. '( 0-U "feet &and, 113-62 feet 

10 

5. 

15 

6 
·25 

·.··.···· 
9 

......... 

6 

. . 
... -..... 

lO 

........ 

·limestone: 

An &lysis. 

Hardne&a · 20 • ppm; chloride 
20 ppm; 
Chloride 20 ppm. 
pH 5.8 • 

An.alysls. . 
Multiple well points de
water!nc ire& .. 100 feet 
aqua.re. 

Analyst.. Flows about 20 · 
rpm •. Cas!nc leok at 385 
feet. • • 

l)lterbedded s&nds and. 
.consolidated shell 

H&rdness 200 '11pm; c 
88 ppm. 

H&rdness 250 ppm; chloride 
89 ppm . 

Hardness 3 7 0 ppm; chloride 
.15.4 ppm • 

An&lysls • 
H&rdness 170 ppm; ehiorlde 

51. ppm; Iron 0.2 wm • 

H&rdness 228: nm; chloride 
1T ppm;· b!Miboa&te 22'8 
ppm. . 

Chloride 18 ppm. · 1 

Hardness ·210 ppm; cblar!de 
62 ppm •. 

!·Hardness .210 · ppm; chloride 
1 62 ppm. 

Hardness 132 ppm; chloride 
9 ppm. . 

Hardness H8 ppm; eliior!do 
28 p~m. 

now't at ·hlch tide • 
Do. 

22 Analysis, •• : .... : ... 
146' · .. :.do ..... : ........ .. 300 An&lysls. 
156 .... do........ 4 . 428 .... ,. 



I 

Hydrogeologic Framework of the 
North Carolina Coastal Plain 

. . 
By M.D. WINNER, ]R., and R.W. COBL~ 

REG I.Q N A L AQUIFER-SYSTEM AN A LYSIS

N 0 R THE R N A .T LAN TIc· C ·o AS TAL PLAIN 

Reference 17 

U.S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 1404-I 

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1996 



I 

I I 
I 
I 
I .I I 
I 
I 

I N 
Ul 
0 

I 
I 
\ I \ 
\ (/) _ PEN~ER C_9U~-
\ c: 

NEW HAN.OVER COUNlY I .~ 
\ 0 

~ 
\ 
\ 

I 
.. co SECTION 
-0-:-L-L~~ 

u I P::E 
w r:-. 
""'+ _. 

0 -------- I 
QJ I 

.0 c: 
~ ··I ., 

.~RUN~WIC~ COU~ 

I 
Ql 

I .0 
c: 
~ ., 

I 
.. I ~· 

'"0 I t8S L.Ot OQO N:JN 
·::0 
0 

~U!l~A~3l{ s{UJ3W u.I3l{JROS rn I Ul -0 ··z .. 
::t> I r 
'"0 

I I I I (/) 
_. 

~ ~ i+l· ~ ""' w ~ .... m 0 0 
0 0 0 0 •)> 0 0 .om m I 0 0. 0 0 -i· '"0-::o r-

~· ·~~ m 
r- .0 

~t I 



from U.S. Geological Survey 
base map, 1:500,000 

0 N a 

~ . 

:o 

Southern Metals Recycling 
NCN 000 407 584 

SCALE 1;1 000 000 
10 0 10 2.0 30 40 MILE~ 
~~=E~~~==~~~s===~ 

1aO~~~OE=~s310=====520~~~3~0=====4~0=s=ssro~LOM~RS 

MAP SHOWING LOCATION OF WELLS AND HYDROGEOLOGIC SECTIONS l 

- - - - - - - - - - - - - - - - - - -· 



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

!34 REGIONAL AQUIFER-SYSTEM ANALYSIS-NORTHERN ATLANTIC COASTAL PLAIN 

. 37.r-~ao~·------------;79~·------------~7ri ____________ ·~7r7·------------~7~a-·------------~7s~·--~ 

35° 

~ 
~ 

EXPlANATION 

SUBCROP AREA OF AQUIFERS OVERLYING 
PEEDEE CONANING UNIT 

Southern Metals Recycling 
NCN 000 407 584 

1 0 Surficial 
9 Yorktown 
7 Castle Hayne 
6 Beaufort · 

33° 

0 

0 50 

50 

------- UMIT OF CONTACT WITH OVERLYING 
AQUIFERS 

100 MILES 

100 KILOMETERS 

FIGURE 18.-Aquifers that directly overlie the Peedee confining unit and aquifer. 

light color tones of white, tan, and red and·kaolinitic clay 
balls or clay fragments scattered throughout the sand 
beds in outcrops. 

Both the Middendorf and Black Creek Formations are 
reported to unconformably overlie older Cretaceous beds 
(Heron and Wheeler, 1964, ·p. 49). The surlicial aquifer 
overlies these formations from ·outcrop eastward to the 
point where the Peedee Formation overlies the Black . . 

Creek Formation; the Middendorf Formation is not 
known to be in contact with the Peedee. 

The type localities of the Black Creek and Middendorf · 
Formations are in South Carolina, and the formations 
have been correlated into North Carolina. In Virginia, 
neither the Black Creek nor the Middendorf are recog
nized depositional units; however, Brown and others 
(1972, pis. 11-13) showed equivalent chronostratigraphic 
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Southern Metals Recycling 
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EXPLANATION. 

SUBCROP AREA OF AQUIFERS OVERLYING 
CAS11..E HAYNE CONAN!NG UNIT 

1 0 Surficial 
9 Yorktown 
8 Pungo River 

---- UMIT OF CONTACT wrrn OVERL Y!NG 
AQUIFERS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

33· 1 
..__.__---l-~---1--_L_____,_____j___---l..J 

0 50 100 MILES 

0 50 100 KILOMETERS I . . 
FIGURE 14.-Aquifers that directly overlie the Castle Hayne confining unit and.aquifer. 

the Pungo River and Castle Hayne aquifers in parts of 
Bertie and Chowan Counties. 

Throughout much of its area, the Castle Hayne confin
ing unit is thin and contains enough sand to allow 
significant leakage between the Castle Hayne and the 
overlying aquifers. However, the effectiveness of the 
confining unit is sufficient to support a 10-ft head differ
ence across it in places (well104, pl. 6). · 

I 
RELATION WITH OTHER AQUIFERS 

. Throughout most of the northern and eastern areas ol 
the Castle Hayrie aquifer, the aquifer and its confining 
unit are overlain by the Pungo River aquifer (fig. 14). In 
most of the southern third ofthe.aquifer area, the Castlel 
Hayne aquifer and its overlying confining unit are cov
ered by the surficial aquifer. The Yorktown aquifer 

I 
I 
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·, ·~eorge L Boin · 
,• 

:Geo.lo·gist, U. S. ·Geological 
• 

Su~vey 

.. · 
This :report descr!i,9es the ·gr..lund-:wat~r resources of' New Hanover ~ounty . 

:i.n southeastern North Carol~na·. . The county is a part of the Atlant.ic ~oastal 
·Plain ProVince and occ~P.ies. ~peninsula between the Atlanti~ Ocean and. the· 

Cape Fe~:r an,d 'Northeast Cape:Fear Rivets, New 'Hanover· County: :is a r.ela.tively 
flat· sandy pHlin, f~w points in the ·county bein'g more than 50 .feet ·above sea· 
level. ··The· 'climate is humid; the average. annual precipitation is· about 50 
inche~. 

Ground w'~ter· occurs'·in a 'Sys,tem of .Sl·ightly inclined fcirmat:!.ons under
lying ·the .. Coastal Plain .. Alth9ugh l.:n~ividua~ formations dip· and th.icken in . 
. various di·tections, th~y ~n ·aggr.egate, thicken 'in we.<;lge-Uke f asbioi:r t'o't.fard . 
the. coast, reachin.g a ~a?C:Lmum thicknes:s in New Hanov.er. County ·of .slight-ly : 
~ than ·1, 500 f e.et. Most of . t:he forma ti.ons are c¢.inposed of uncon$olida ted · 
sands and clays'containing. a ·few beds of .limestone and.~alcareous·sandstone . .' 

·.·A v~nee+ o.f. sand and. ·sandy ~lay qf probable ;!?lei~t9cene age· ten:ds to conceal 
the unqerlying sequence of rock materials of Tertiary·and Cretacequs age .. . . . . . 

. \ 

I 
I 
··I 
I 
I 
I 
I 
.I 
I 

··The: volume·· of ~ater ·stored in the Coastal' Plain formations in New' Hanover 
· County .is larg·e; ho~ever, water. in 

foi .mpst' us~s .. · 
all. b~t ·the shallow. ·fonoations '(s to·o· saltY. .. I 

Three major.aquifers, .or w'at:er-:-bearing bed.s, f.ur~ish·yater to·wells, ,at:· 
.le'ast two .o£ 'them being available f·o~ use irt most part~ of the county. They 
inchi,4e a. sazl'ds'tone ·bed in ·the Peedee Fcirination of Late Cre'taceous {lge, the. 
Castle H.a'yne. Lime·s·tone .of .Eocene age, and 'the shallow surface sands·. 

-· 1 .~ 

I 
·I 

.I .. 

. ··:·1 



'• . 

. . The :sanqstone aqu.i.fe~ .. in.' ·~.ne· Peeaee'.Formatiori aver:ages about 35 f'ect in. 
thi'ckness, sloping .fr-om· .sea 'lev.el in· the ··nortpwes tern part of the .county: to .. 
aoo~t 190 .feet below sea le'vei ai:'Wrightsville. Beach. Where ·data are ava-il-·' . 
able, the aquifer is: knoWn -t,o· ~ontair{ fresh wa~er and.· is ·.separat.e9- fr~m m:\der-

(
.ra+ying be~s containing ·s~ity'·wa:t~r ~~·· 100 to ·.1:50 feet ~~ r·ela'tively· imp~rmeab1e 
\IJ..:lay. · ·~xcept along the Cape Fe.ar .. Rl.ver and the Atlantl.c coast.,· gro4nd watel;' .. 
· ).n. th,e. P~e.dee. sandstone is under $Uf.f{Ci.ent pressure to..-rise above· sea level, · 
·and .it rises to mot:e tha:n 3Q 'feet aboy'e sea ~evel in the· center of the county~. 
·Some wells 'tapping· this aquif.er 'yield· more t.han 400 .gallons per· minute., and · · · 
. the· sp¢c~fi~ c~pacity 'in _part o.f the c~u!I:~Y i; 'more than 30 ~allons :per minute 
pe( f~o.t of .drat~down. . . · · ·. . . . · . · , ·. 

... 
: 'The Castle Hayne .Limest.on~ is ·irregular i.n thick.n·ess -and areal distri

bution, being thicker and more extensive under the no'rtheas'tern and southern 
parts. of the county. I~ lies .Jithin .~b.out 30 fee.t of the land sur.fclce except 
along tfie ·coa.s·tal- margin wher-e it· is· somewhat deeper. The Castle Hayne has. 
easy ·access. for repleni-shment, and much water -en_~ers the .limestone in· the,'. 
center o( ·the ·co~IJ.ty. Solr!e ·wells ·tapping this a_q_uifer yield more than 400 
gallons per minut~., and ·the· ~pecifi:c capac.ity ranges from 3. to 80 gallons 
pe:.r · mi~ute per foot .af d·rawdot.ffi. · . · 

... 
.. tSanc!, ··.clay, and marl of P-leistocene and Miocene age"cover ·the land sur

fac;:e in all ·of the .county. The sarids co~prise 'the uppermost ·aquifet ·in· the 
county...:-that ·is, ·the water-tc,tble -aquifer, except ·in 'a few places·l-lhere -the·· 

. :Castle )la}'ne :Litpestone .and Peedee foimatio·n are ne'ar. the l·~nd surface. The· 
.water table. comrnortly lies w:i,..thin .10 feet .of the 1-arid surface ~t).d is eas'ily 
reac~ed· by· the comn{bn .typ~- of drive-point· welL· · 

. Wate'l:" qf. acceptapl.e chemic·al·quality f.or ·most purposes is available 
· ~roughout the ·co:unty; but a wide. range in quali-ty o.f water vithin the aqui

····rers· 'i~ c~mmon· .. Water- in the Peedee· sandst·o.ne· is .har·d in most places;' and 
the· iron ccmtent exceeds 1 millig'l;'am per· -liter in ·~he central a.nd north-; · 
central· parts.· Wate"J:" in the Castle Hayne .timestone is a calcium 'bicarbonate. 
type ranging from modera.teJ.,y harP. to ·v~r:y -hard,,· the .iron content ranges frol)l 
0. 01 to inC?r:e tha·n 12 milligrams. ·per li tet.... : W.a ter i;n the surfi-cial -~ands 'is 
soft but almost ·~v!!rywhere· is .co'rro·sive. · 

·.The' current;.· 'IJithdrawal of g~ound Wa.ter .i_s only a· Sl!lall part of the. ayaii
abl~ $Upply ~ .but 'the availabili.ty qf ·water varies. considerably from one· part 

. of the county· to. another. The aqu:lfers a·re susceptible· tQ sal·t-water -en-. 
· .. cro~chment bec·ause of ·.aquifers cont;a.in.ing $alty water under.lying the Peedee · 

sandstone aquifer and because of the .bordering Atlantic' Ocean and brack..ish 
Cape f.ear·River· .. rhe pre~:..ent position. of the interface between sa·lty and· · , 
fresh ¥atex in tpe grouruf is mainta.inecl by tne v.o'lurrie and hydrost~tic head.'· .· 
o.f .the fre~h water. Thus,. a substat).ti.E.l ·reductiPn in r.ainfall or ~ha.nges in 
gro'und-water C.DI1ditions· cr~ated by rna~ 1 S activities, SUCh as Withdraval of . 
water ~hrough. pumping,· swa,mp ·drainage:,· or dieoging ¥hith re9uce;; th~ fresh
'"•ater hyd_rostatic he~d, .may ~au:se .a torresp~nding encro~chment of s~_lt w·ater. 
·salt-water e~cro.ac;.hment ~ay be contro_lled· at least partially by .wal'l-fi~lc .. 

'· design· and manageme.nt. l?ropet practices include pumping mp'('e well$ .at ~chicr 
·rat'es and the use of multiple ~.~ell point-s and· infiltration galleries in 
shallow aquifers. · 

·-: 2 

·. 

'·. .. 
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The ·pu: 
e:Y.tent 

· merit o1 
aqui-fel 
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. · . .. 
dUTLINE O.F GEOLOGY 

. · Tne .present-d.ay _qua:li.ty., oc~tirre~ce, arid availab:i,lity· of g·round w_ai:er .in 
:New.Hanover 'County· depent;l ·upon the physical and chetl.lical character of the·· · · 
seaiments beneath the county. Su~h char~cteristics .. as: 'kind of sediment-, · 
lithdiogy; thi.ckn~~s, ·and attitu~e have .been predetermined by the county 1 s ·· 
geolQg:j;c history. ·When any ·area 'is inunaa.ted through a .general. rise in sea 
'level. Oi' localized. 'SUQSidence Of the earth IS CruSt 1 ·~CCunlUlatfOn. Of marine 
sediment begins and .e·rosion ceases~· The k:ind. and. chax.-acter of· the se'd:i.meri"t 

·being· deposited ·at any one:· place: whether .l;imes)::one~ sand~itone, clay, shaJ,.e;·. 
·or :sand., ~hether coarse or. fine, or whethe-r cemented or uncC?·ns?lidat;~d d~pends 
on many complex variab-les. · Some variables include the kirid of soUl:ce ·material· 
and deg~ee of ·.weathe~ing, distance of ·.sedim~nt. transport, and r.ate of accu
mulation of the -shells pf ~arine· organi$mS. 

Crustal ino.vements -along. the· ~xis of ~he _geologic stru.cture knotv-n as the 
·Cape Fea-;:- Arch had a: profou·n.d -eff~ct upon the t;.yp_e; thickness-, ·and inclinat~on · : 
·(dip) of the sedimentary formations· ·be!=le'atn New 'Hanov~r. Coup.ty and thus, u'iti- · 

. mateiy have inf:)..uenced :the ground .water. ·The Cape -Fear· Arch·.is' now a broad · .. ; 
gent-le upli{t.'·roughly para·llelirtg 'the. Cape Fear ·River and trenP,ing ·southeast:-··· 
ward through New H~nov~r·.coun.ty. · Cr1..1stal movements ··ai'orig this .axis are re
s:pons.ible for the lack of deposition of Lower Cretaceous sedim~nts. in pa,rt of· 
th..e. county., the depositia.n of a tliick sequence of .Upper Cretaceous s·edirnents,. .. 
and .t:hin ·to· nondeposition of the more re_cent· Tert.iary format-io_ns ... 

. . . 
Sedimen.t accum\,llation ·on ~he -cryst?lline ·basement·' flc;>.Or ranges in thick:-: 

ness 'from about 1, J.OO feet ·at· Hilmingto·n: ·.to 1,-500 .feet at ,Fort. Fisher. Nea~i£·~ 
:90 pe.rcerit of. the sediments accumul-ated· .during Cr-etaceous· time· ~hen ,t'be ·co~ry.X-;f: .: ... 
was On the' fla.nk ·Of Cl; 'dep9sJ.tional basin. ·These deposits, ranging in. age<·:f;-t),!D',:.:;,::· 

. Cretaceous tlir~:lUgh Tertiary, 'are div~9ed from <;>ldest to yo1,1rigest into th~::;.,:Bt~c~ . .} 
Creek, eeae~ Castle an·d ifferentiated d. ts ·of c.ene · '~irta· ... · 
H;i.ocene age . .- ey a:r~. overl.ain a t~·e sur~a.ce. by s~nds, ·-c.lays, and marls 
.p_osit·ed·. during the 0ompara~ively :rec;:ent ge_o;l.og-ic past • 

. BAS~MENT ROCK 

. olina. 
~s a muriicipal water well for Wilmington . 
07 ·at -F.ort· Casvell, across 'the. Cape Fear River from the ·southern· .tip' of the 
c9~nty, penetrate;d basem~nt. rock at 1,540_feet;··(Clark .. and ~thers, .i9l2,. p. ··19l!!l;;7~~lt~~ 
196). The ages .of the ba.serrtent rock~ ar~ unknown but inay r'ange ft::prrt Precam#.g~~rU~~ 

·brian(?) to Miss.issippi9n(?). · · 
J ; 

. 
.f 

-:- .8 

·. .· . 
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GEOLOGY 

. : .· . 

.. ~ 

CRETACEOUS ·.sYSTEM 

BLACK CREEK FORMATION· 

The· Black Creek Forinatior:t ·of Lp.te Creta.ceous age .rests unconformably 
· upo:n the basement rocks at Wilm1ngton. Lower Cretaceous ·sediments ~nci the 
·. 'l'uscalods~ Formqtion," prominent in other parts of the Coas'tal ·Plain, are ·not 
. knmm· to· be present; beneath N~w. Hqn,over County.· (Brown., 1959a). 

The Black Creek Formation· i-s ."appro~imately 380· fee.t -thick ·i.h New .Hanover 
County. The upper and lower contacts ~e~e placed at 7li'and l,lOO feet below 

,·sea level, respectively,. in the. Hilton Park well' (well·.202, see fig. 3); by 
T. l-7. Stanton ·(cl·a:rk and ot~ers, 1912): · .The t9p of the Blac~ Creek was pene
trat:e·d at q7J feet _bel9w mean sea.level ·in the 'Mur;ray~sville. test .well (well 
87) but ~-1as not reached in ~he Edwards test hole· ·(well 34?.), wh;i..~h was d'rillec 
to a depth of 610 ~eet below s·ea level. . . 

The· Black Creek For~ation-is·.assumed'to contain saline Mater .everiwhere 
. b·eneath New Hanover County. Highly ~al~ne 'to!a t.ei was found in the HHton ·Park 

\o}ell in .aiL zones below 370 feet and· in .a well at· Fort Cas.w~ll, Brunswick 
County, below 354 feet .(Clark anq ot}H~·r:, '19,12). 

PEEDEE' ·FORMATION . 

. . . 
The Peedee Formation conformably overlies the Bl·ac\< Creek Fprmation· ·in 

New ~anover Cou:nt.y. It ;typically. consis'ts of. unconsoiidated greenish-gray. to 
dark-gray s·~lt, oliv_e-green to. gray -sand,. and .massive black clay interbedded 
~vith consolidated -calcareo.us sandstone :and ·imoure ·limestone·.. Glauconite gives 
the Pee~ee Formation its charact~ristl.c· salt and pepper appea1:'arice. The.r~ 
appea.rs 'to b~ an. increase in' sand and liJ1le and ·a decrease in ciay· toward th'e· 
top ·of the .formation in New Hanover County. · . 

·.The Peedee Fo.rmation in New· Har:tover C~urity is 710 feet tl_lick .at well-202 
and 645 feet thi~k at· t-lell si, arid contains· four wat·er..,.bearing beds of sand. 
The upp·errnost. sand cpntains fresh ·water aiJ,d· the lo.wer· .three contain 'brackish 
to -sal·i~~ water. thrb.ughout the coun.ty, Tfi~. general rel~t~onsfia.p of the ·Pe~dee 
formation to the other for:mations in the county is illustrated in fig~res .4, 5! 
and 6. Figur·e 6 is a struc-ture· contour niap of ·the top of the upp.erinos't salt
water 'bearing .'san~. The top. of the san~ strikes N. 25° E. and dips t~ward the 
southeast at the rate Qf 10 feet per ciile.· 

. Figure 7- is ·.a structure· contour ma:p ·of .the top of ·a calcare~tis. sands.tone; 
the topmost sandstone in· the Peedee Format;i..on and ·the principal fresh-water 
aqu.ifer in New Hanover County. ·.It is discussed .in a later. ·sectid!J. ·as the 
sandstone p.quifer. 
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'All ~ater .. bel·ow the altitudes shown· on figure 6 is saline.. All ~"ate: 
in and. aoove the; .. s.andstone shown in figur.e 7 is known to.be fresh· except : 

·south of Myrtle ·Grove, where there are ·no da~a. · Fresh water of unknolm bt 
· ·pr.obably limited extent and ·quantity was· det~cted .. in well 87 in fine uncot 
: solidated sand l:felcitol: the sands ton'e. aquifer. . . ·. . ' .·. . -

Figut'e 8 -i~ ·~rt isopach map showing the. distribution and thickness of 
ma~sive clay aquiclude lying·. between .the calcareous sandstone and the top 

'"the :Peedee Forma.tio.n .· In. effect, thi'i;·· figure shows the thickness of ··the :i 
pel;'meable b·eds lying between ·the· sandstone aquifer· and the -cast}e Hayne .J.j 
stone, the next h.igher aquifer. 

T-ERTIARY· SYSTEM· 

CASTLE HAYNE LIMESTONE 

. ' . 
·Tn.e Gastle Hayn.e Limestope_ of middle and ~at:e Eocene age (LeGrand and 

.Brown, ~9.55.) was fi::_st descr~bed by. Miller .(clark- anq others; 1912) at a q· 
near· the .intersection· of Prince George Creek and u." S. Highway 421 at the 
t;own of Castle Hayne. ·Rocks of. P.alcocene ·age were not deposit.ed in the ·c01 
because of .er.osion _qr .n.6hdeposition upon the elevate·d. Gape Fea.r, Arch: . Thu: 

·. the Castle Hayi\.e Lim·estcine uncc;mformahly .overlies the channeled and .er6ded 
upper surface of the Peede"e· Formation·. 

The Castle Hay~e J,.imestone is quite variab-le litho;I.ogi~·al-ly·,. consistit 
of shell, Jl)arl, sand, and limestone: ·A complete geolo.gic section in New 

· Ha-q.ov·e.r .County includes:· 

A, A. basal sand·y shell conglomera.te co~taining muc.h .rew:orked 
rna t.e·rial .frdm the Peedee Formation. It is. dis tontinuous 

· · in occurrenc_e because it was deposited in channels on the 
top of the.P.ee·d~e.Formation, It·is ap·proxim.ately 30 fe·et 
thick in· the Superio;r: Stone:·qu~rry near the town of Cp.stle 
Hayne .. 

B .. Above th~ ~as~l ihell-cong-lom~rat~ is a glauconitic shell. 
lim.estone. It is light-gray toward the top_ and yellow and 
dolomitic toward. the· bottom."· In ,place·s it .contai:ns inter
bedded sand. Where. ~he lower un:i;.'t is T(l.is.sing the shell 

· ·limestone faci.es rests unconformably upon the Peedee For-. 
m.at:ion •. ·Th·e ·glauconitic shell limestone tliickens from a 
feathe_redge along· its up--dip ext"remiti-~s ·to about 40 feet 
at ·the· toWn of. Hrign tsville Beach and to more than · 80 · feet 
at die town -of ·carolina Beach·. · 

···. 

-
'· I ... 

r' .. .; 

.. ?-
·. -~ 

. . i< 
C. ·The shel-l ·fa·cies is overlain by a d.ense l chalk-white siliceous R 

·."limestone ·that contain.s phosphate at· its base .. This lime::. ·~ 
stone, called "cap· rock;" ·by loc"al well' drillers· averages :~J 
about 3 fee.t j.n · t-)1i·ckness tht·o'ughout t~e ~ounty. · · · :_~ 

.. 1·~1 
L .. 
.. 
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187. 
·188 
189 
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193 
194 
],95 
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-197 
Hr8 

199 
200. 
201 
202 

.. 

203: 
;2Q4 .. 
205 
:?06 
207 
208 
209 
210" 

. .. : ·. 

Wall locati~ 
t:'··· 

.3415.2sil:· 01153·15 
34152.6N · 0775325· 
341519N. 0775328 
'34H3BN · 0775321 
341432~· 0775313 
341431N : 0775320. 

341405N 0775426 
·341402N "07754.34 
341405N. 07754.35 
341430N 077514.8 
3414.11N 0775512· 
311441N 0715511' 

'341438N 0775515· 
341517N 0775544 
34l507N Oi75.G21 

.341530N. 0775651 
341512N. 0775653 
341437N 0775636 

341417N 077.5616 
341413N· 0775618 
341,407~ 0775644 
341'107N- 077!1644 
341407N· 07'756-14 
.311430.N 0775655 

* Es:timatc:cl·; 

.. . 

-~ - ·. .. 
.·." .~e~." 

:..· 

l jALLENDAU: ·DEV 
1 E. C 'AKERS· 
1 H c··JbHNSTON 
1 LEON SULLIVAN 
1 SANDRE - BASS. 
1 ~ECKERS BLDS 

1:D L. SNEEDEN 
1·JOS FREEDLAND 
1 B W NEWKIRK 

p·. tJ 
.. p· it 

p H 
""'.P p 

p H 
N c ·c 

.. p s .. 
"·p ·A .. p H .. 

·:L BNJI.I :ISR SYNAG·.· ·.i> "k 
-'i ItUOOLPH'KOlfiG p H 
-1 J:X::ItED MURitAY p I 

.• 
1 R"L DAVIS .. p I 

. -1~ SOUTHEitN·BOX .. N. N.'P 
BOYLE ICE CO N c 

.. 

D 
D 
n 
D· 
D· 

G 

,1 
·1 HlL'i'ON PARK CO 1tt .u p G· 
1 HILTON PARK CO N· u ·. 
1 INDEPENDE·!T iCE N : u .. . .. 

.1 COCA COLA D01'T .N c p 

.1 WARDS FUNEnAli . N u J 
i PEOPLES SAVINGS N· A 
2 PEOPLES SAVINGS N .A .. D 

. 3. PEOPLES SAVlNGS N .A ·.c )). 

1 11ILM. COLI) STOn N c J• 

'pH" measur~d ·in .fiold. · · .. · . ...... 

. ·. 

' 29 
70 
92 

.129 
151. 
150 

: 130·' 
139 
87 
~,.4 

.75. 
'97 

90 
. . 85 

65 
1330 

80 
.120 . 

180 
. 8'2 
. 86 
·122 
13::1 
104 

: 43 

42. 
5'?-·' 

105 

as 
72• 

·4o 
15 
27 
75 

34 

. 1· -r·: 
2 X 

.2 x· 
3 x 
2. .x-· 
2 X 

2. :x 
4 .x· 

X 

" 4 X.· 
· 4 X 

2 X· 
6" X . 

··.8 X 
6 X 

: 

2i 11 • .... 
'15. ·. 
28 15 .•. 
38. "16 10;0 ... 

.40 22 
'42' *40 

36 '1<> 
.. 12 

: 
>~<1'o0 

.. 1~ •Go 
35 B 100 

28 25 *100 

2s· 24 
21: 20. 185 

• .. •: 650 
*50 

14 

: .:.10 X 
9 

10 6 4oo 
75· 

108 
110 

' 
'12 X 

. 4 X 4-1 
4 X 53 
6 X.·· 38 
B ·a: 38 

. 8 · 0 3G 
10- .X 21 

:· .• . : 

. .. 

19' 

31 
44 
41 
26' 

325 6 

•so 
·lQO ·12 

... 96. 
97. 13 

.,· . 

~ 
. lCpd 

Xpd · 
Tch-Xpd.·· 
Teb-Xpd 

s 1'1t.·a 3. Xpd 

1 
5 

.5 

. 
2 

Tch-Xpd 
Teh-Kpd 

.. Tch-Kpd· 
Tch-Xpd 

it. 6 3 Tch-Kpd 
it 5 3 Kpd 

Tcb.:.Kpll 
12 5· Xpd .· ." · . 
~ Kpd. ·· .. 

8 Ia s·s Kpd ·1 
Kpd 

j2 G X~d · :· 

it. 53 Kpd• 
. Tcb-Xpd 
·Kpd 

~ s 2 4 3 Kpa 
Kpd 
Kpd 

;: 

• 

... · . 
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T~blo. 5,--Records o! wells in Hew Han~ver County, H,· c.--Conti~ued 

;;. :. • ~ Ill 

, lfell'loc;ation: -~ .. c. ~ i, .s ·a· -~ . Owner ;a · ;s: .... ...., 
• :z;· . s:l •• ·Ill ~ ... ol 

.... ~- - ~ 0 ~-'t:l 

.... . . . . . g e .ai bO 
: _=: ioat.. J.ong. · 1:/l .-o· · ~ & .S· 

2i1- '3414i2N 077S'i.et2 . ·1 WACHOVIA BANK N U . ' 
212 •. ·3(1409N •0775738 -~ USGS' ·, :, . . · ·F . U P G 
213 .: 341403N · 07,75818 •_"1 TERMINAL CITY N . ·C· 
214' · '341407N 07756.09 1 ROSE· ICE ·co :. N · C 
215 341407N' 0775605 1 NEW HAR HIGH SC C P D 
216 341.349N·. 077.5.637 1 5TH _AVE. BAPT C~ P T D 

_217 341331N< '0775646 1 SRr'GADE~BOYS CL P T 
218 341330N: · 0715522 1 PEPSI COLA BOT'l' ··N C 
219·· ·34f324N 0775521 1 1VHITEBROOIC FARM N C 
220 34.131'~N.'. :,07.7 5442 • 1 ALBERT PERJl.Y .. P · I· P 
221 3413'27N. 0775434 1 L B FINBERG P I 
2~2 341306~· 07753.56' ._-1 R' A. YOPJ? · ·. ~ H· ... 

.pH 

J 
D 

,G 

223 ·. 3'4i~29~ · 07753'41 1· J n:PRIDGEN 
224 3413.02N 0775352 . 1. D E JOHNSON 
225.· 341243N 0775331 1 W S ARTHQRS 
226 ·: · '341337N. 0775312 1 L J MINTZ 
·221 ·. 3414lGN . 0775206 1 W rJ MCKEE 
228·:. 341337N 0775239 -~ WILM COLLEGE 

P H P G. 
.. P H .. 

P H D. 
.· p .H J 

S A ·P ·D 

8o 
93 
63 
96 

·122 
90 

'115 
75 

. 163 
13.5 
'135 

25 
140 

98 
·140' 
'135 
165 

50 
58 

40 
41. 

58 

10Q 

21. 
50 
58 
86. 
60 
80 

6 :X: 
'1 T 
3. s 
6. ·x· 
6 X 

;6 X 

4 X 
8 X 
8 X 
3 X 
4 X 
4 .:ic 

1 T' 
2. X 
2 X 
4 ·x 
~ X 

10 G 

4 
4 8 

18 
45 ~a· 

4? 
37 
38 
35 

40 

28 
'.38· 
42 
3a 
41 

42 
11 

-~ 

7 
9 

. 10 
2~ 

12' 

*6' 

165 
*35 

'Quality 
o! water 

-~....... ~ 't:l 
· o-r-> ~ a 

·'t:l.~ a o 
;.~-a ''t:l u 
........ 0 I< 

~:---.!:=a8~~ 
3 

5 1 3 6 

220 20 5 ·o 53 
.150 
*SO 5 o 5· 3 
~100 

*10 
,.;40 1 1 G 3 

165· 5 1 6 3 

340 .80 2 8 2 6 3 

ICpd 
Kpd 
Kpd 
Tch-Itp4 
Kpd 
Kpd 

ICpd 
Tch-ICpd 
':('ch-Kpd 
Tch-Kpd 
Tch-ICpd 
Kpd. 

TQ 
Tch.,..Kpd 
":rch 
Xpd 
Tch-'-ICpd 
Tch-~pd 

.229 
'230 
231 
232 
233 
234. 

341330N. 0775236 1 WILM COLLEGE .. 
341336N 0775232 1 WILM COLLEGE 
3'4-1303N. -Q775236 i": M J PIERCE' 
341255N 0775231- 1 MRS'EARL BIGGS 
341237N' 0775252 '1 ANnY MASON 
341233N 0775231 . 1· E li'WILSOl(' 

S U J • 
1

84 I ~ ~ ·!.' 42 
s A p D -t-J'~ 0"-J-~~ 0W-"-J.'.l. 1"!J-1'~-IJ.i'-t"--...:...l:--. ~'f- ·- 360. 50 

·p H P D 176 80 ~ X 42 *60 4 

Tch 
Tch-Kpjl 

0 5 3 Tch-Kpd 
P H . 35- 31 1 ' T, · 40 13 4 
P H G 150 76· 2· X • '*42 . 
·p H D 163 82 4 X . 41 30 3 

111TQ . 
Tch-ICpd 

1 5 3 Kpd 

Remarks 

rrest well 
i\U&Clr hole ~40 

1 rept. 62 ppm in 1942 

ept. Cl 62 ppro, liard. 210 

emp, 66°F. 
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COASTAL PLAIN . . . 

·QUATERNARY . . 
SURFICIAL DEPOSITS, UNDIVIDED: Sana, clay, gravel, and peat depo

sitedin marine, fluvial. eol(an, and lacustrine environments. Quaternary 
·. deposits not shown at al~itudes greater than approximatelY. 25 feet 

above mean sea lev!'ll (Suffolk Scarp, in part) : . : . 

TERTIARY· .. 

I· PINEHURSl: FORMATION ~ Sand. medium- to ·coarse-grained, ~r~ss-
'-'--:.:.......J bedding and rhythmic. banqs ofclayey sand commqn, unconsolidated 

llll!ITIIIIIII 
I. Tee .J 

.,. (Kff!: ·.·,, 

TERRACE .DEPOSITS AND UPLAND SEDIMENT- Gravel. clayey sand, 
. and sana. minor rrofl-oxide cementetf sandstone : . . ·. 

WACCAMAW FORMATION - Fossiliferous sand·with. silt ~nd clay,·· 
bluish-gray to. tan; loosely consolidated. Straddles Pleistocene
Pliocene boundary 

YORKTOWN"FORMATION AND DUPLIN FORMATION, UNDIVIDED. 
Yorktown Formation: Fossiliferous clay with varying·amounts of fine

grained sand. bluish gray, shell material commonly concentrated in 
. lenses: rrrainly in area· north .of Neus13 River . · · 

Duplin Formation: Shelly. medium- to coarse-grained sand. sandy marl, 
· · · and limestone, bluish gray; mainly in·area .south of Neuse River 

BELGRADE FORMAIION. UNDIVIDED 
Pollocksville Member: O'yster'-shell mounds .in tan to orange sand · 
. matrix. indurated locally . . · · 

Haywood Lancing Member: Fossiliferous clayey sand, gray to brown, . 
Members grade into ea'ch other laterally . . ·. . . . . 

RiVER ·sEND FORMATION'--:-limestone. calcarenHe pverlain .by and 
.. inten::a.lated With indurated, sandy, molluscan-mold limestone . 

CASTLE HAYNE FORMATION 

Spring Garde.n Membe·r: Molluscan-mold limestone. indurated, very 
sandy. Grade's downward into a calcareous sand an~ later~lly into 
Comfort Member 

Comfort. Member arid New Hanover M~mber. undivided 
Comfort Member: Bryozoan-echmo1d skeLetal limestone: locally . 

dolomitized. solution cavities. comm·on · · · · · 
·New Haf!over Member: Phosphate-pebble cohglomerl:!te, micritic, 

thin; restricted tb basal part ofCastle F{ayne Formation 1n southea~t
ern counties 

BEAUFORT FORMATION. UNDIVIlJED . 
Urmamed.upper m.ember.:· Sand and silty clay,. glauconitic, fossiliferous, 

.and locally calcareous · · . 
·Jerichti Run Member: Siliceous mudstone with sandstone lenses, thin 

· bedded; basal phosph\]tic.pebble co~glomerat!l . 
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PWSID · ·I System Name 

NC0465010 WILMINGTON, CITY OF 
. 

NC0465010 WILMINGTON, CITY OF 
NC0465010 · WILMINGTON, CITY OF 
NC0465121 GLYNNWOOD WATER SYSTEMS INC 
NC0465121 GLYNNWOOD WATER SYSTEMS INC 
NC0465139 PALMS MHP 
NC0465153 TOWN & COUNTRY MHP NO 1 
NC0465163 TOWN & COUNTRY MHP NO 2 
NC0465541 HARDEE'S NO 1319 
NC0465543 BIG DOG CAFE· 
NC0465543 BIG DOG CAFE 
NC046554.4 NORTHGATE BUSINESS PARK 
NC0465576 WILMINGTON AUTO TRUCK STOP 
NC0465603 , CAPE FEAR SHOPPING CENTER 
NC0465625f BLUE CLAY RD BUSINESS PARK 
NC706q01:f' EAGLE ISLAND FRUIT & SEAFOOD 

• 

i. 

I • 

qry_I_Source_LaLLongs_ForSuper 

IPWSType NCType Population SourceName 
.c 

c 121895 TOOMER'S CREEK-CAPE FEAR 

c . 121895 MASONBORO FOREST 
c 121895. SEA PINES 
c 250 WELL#1 
c 250 WELL#2 
c 66 WELL#1 ' 

c 75 WELL#1 
NP ADJACENT COMMUNITY 24 WELL#2 
NC 800 WELL#1 
NC 125 WELL#1 
NC 125 WELL#2 
NC 25 WELL#1 
NC 800 WELL#1 
NC 99 WELL#1 
NC 25 WELL#1 
NC 200 WELL#1 . 

Reference 20. 

WaterType . SourceAvailability I SourceStatus I Latitude !Longitude 

sw p I 341545 775920 

GW· p A 340947.473 775248.978 
GW 0 I :W1026.4 775255.8 
GW p A 341635.7·19 775254.254 
GW ·P ·A 341629.131 775256.131 
GW p A 341620.709 775531.014 
GW p A 341537.426 . 775303.928 
GW P· A 341535.308 775257.732 
GW p A 341622.589 775530.912 
GW p I 341604.537 775542.356 
GW p A 341604.645 775542.272 
GW p A 341604.319 775555.418 . GW p A 341511.384 775724.906 
GW p A 341624.727 775528.684 
GW p A 341621.141 . 775522.196 
GW p A 341615.818 775724.369 
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compar~d to the control sample AT-SS-02). Inorganic analytical results were 

i . 
compared to naturally occ,urring levels of metals. in soils in the area. Three, metal~· 
were detected in elevated concentrations: Lead (80 to 350 mg!kg), mercury (0.25 to 
1.10 mg!kg), and vanadium (2100 mg!kg). 

' 
The waste oil sample coilected from recovery weii N2• 3 by the U.S. Coast Guard was 
analyzed for inorganic contaminants. .Three metals were detected: arsenic (0.24 
ppm), lead (54.6 ppm), and silver (0.40 ppm) (Ref. 36). 

I 

4.4 Source Sampling Conclusions 
Materials and products associated with the petroleum r~fining industry include 
pesticides, arsenic, ch~omium, copper, "lead, .mercury, and zinc (Ref. 38). . These 
contaminants have been fo_und in the sample~ taken to characterize the sources at the 
Old ATC Refinery. Although the pesticides may be present on-site as the _result of 
application procedures, the metals contamination most likely results from refin~ry 
operations. P AHs are also associated with refinery operations. The P AHs detec~ed 

in .the soli samples collect~d _at ~he site appear to be at least partially attributable to 
the site. 

5.0 Groundwater Pathway· . -

5.1 Hydrog~ologic Setting 
The Old ATC Refinery site is located within the Atlantic Co_astal Plain Physiographic 
Province (Ref. 39, p. 271 ),. The region is characterized by extensive, flat, coastll.l 
swamps and marshes (Ref. 39, p. 271). The region is underlain by unconsolidated 
sediments _which wer~ tr~nsported by stre~s from adjacent uplands. These 
sediments, which consist principally of sand, silt, and •clay, were deposited and 
reworked on flood plains and deltas during dep~rate invasions of the nearby ~ea. 
The nature of the deposition has caused the sediments to be complexly interbedded 
(Ref. 39, p. 271). The soil beneath the site is considered to be part of the, Urban 
Land Complex (Ref. 3, p~ 6,. sheet 18). Urban land consists of ~re~s where soil 
properties have been altered by c~ts, filfuig, grading or paving that occurred in 
conjunction ':Vith land development. Soils that lie adjacent to the Old ATC Refinery· 
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may resemble the soil beneath the site. The Baymeade-Urban land complex and the 
Kureb urban land complex are units that have been mapped adjacent to the. Old 
ATC Refinery· (Ref. 3, sheet 18). The soils are similar in that they both are 
composed of fine sands which have. low water capacity and moderate to r~pid 
perm.eability (Ref. 3, pp. 6, 8). The stratigraphy bene!lth the region where the Old 
ATC Refinery is located is generally characterized by a wedge-shaped sequence of. 
sediments which lie unconfo~ably on a consolidated rock surface. The wedge of 
sediments, which thickens .progressi~ely _in a southeas~erly direction, consists of 

· interlayered sediments that are composed primarily of gravel, sand, silt, and clay, with 
limestone and marl being common in the subsurface near the coast (Refs. 40, p. 13; 
41,· p. 221). The geologic formations beneath the region are as follows (in descending 
order): surficial sands of recent age; Pliocene/Pleistocene (undifferentiated); the 
Castle Hayne Formation of Eocene age; and the Peedee Formation of late 
Cretaceous age (Ref . .42). 

. . 
The surficial sand unit c.ansists of an unfossiliferous surficial unit which is underlain 
by older fossilferous units. In the area of the site, the unit is approximately 10 feet 
thick (Ref. 42). The unit is characteristically a light-gray to light-yellow medium to 
fine grained sand With trace quantities of clay, opaque mineral grains, coarse grained 
sand,.pebbh~s, and feldspar (Ref. 42) .. 

The surficial sand unit is · underlain by Pliocen~/Pleistocene strata which are· 
undifferentiated due to lack of sufficient data to separate these strata into component 
formations. In the area of the si.te,. the unit is approximately 10 feet -thick, being 
composed of shelly quartz sands and shelly carbonates (Ref. ~2). Although Castle 
~ayne underlies the Pliocene/Pleistocene unit throughout the eastern portion of New 
Hanover County, it appears that it pinches out and is not present beneath the Old. 
ATC Refinery (Ref. 42). 

Ne~ the facility, the Pliocene/Pleistbcene unit is untlerlain by the P.eedee Formation; 
which is composed of siltY, fine to very fine ·grained subangular quartz sand (Ref. 42). 
The ~eedee Formation lies approximately 20 feet below land surface (bls) near the · ... . . 
site (Ref. 42). No regional information is .available on the thickness of the Peedee 
Formation or what units directly underlie it. 
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The hydrogeology beneath the site occurs within two aquifers: the unconfined upper 
.. sandy aquifer and the lower sandy aquifer (Ref. 41, p. 233). Due· to tidal influences, . 

depths to the water table beneath the. site a~e likely to fluctuate daily. At a facility 
adjacent to the Old ATC Refinery site, water level measurements were taken and the 
direction of groundwater ~ow was estimated. Water levels ranged from approxi
mately 1.0 to 9.0 feet bls with a principal direction of groundwater flow toward the 

I 

Cape Fear River (Ref. 35, Appendix II, Figures 3, 4). The upper sandy aquifer can 
. . . . 

typically be encountered less than 10 fe~t bls, ranging from 20 to 40 feet in thickness 
· (Refs. 40; p. 233; 41, p. 29). 

Lacking a confining layer, recharge to the lower sandy aquifer occurs directly from 
downward percolation from the upper sandy aquifer. The lower sandy aquifer is over 
1,300 feet thick; however, only the upper two hundred feet or so contains fresh water 
(Ref. 41, p. 233). Hydraulic conductivities for the Upper and Lower Sandy Aquifers 
should be similar due tci their similar lithologies. A representative value of hydraulic 
conductivity for fine sand to ·coarse sand is on the order of 10·5 to 0.6 crri/s. Those 
v~lues ar.e estimated to ;represent the range of values that might be obtained if well 
tests were ·run at the Old ATC Refinery (Ref. 43, p. 65). 

5.2 Groundwater Targets 
There are few groundwater users within a four mile radius· of the Old ATC Refinery. 

Aquifers underlying the site discharge into the Cape Fear River which ~erves as a 
groundwater divide (Ref. 44). Therefore, groundwater users west of the Cape Fear 
River were not evaluated as part of this study. _Most residents within four miles of 
the site, and located east of the Cape Fear River and south of Smith's Creek, receive 
their potable water supply from the City of Wilmington Utilities Depart:ment. The 
surface water intake f_9r this system is located on the Cape Fear River approximately 
23 miles upstream of Wilmington. Areas north of Smith's Creek receive potable 

· water from private wells (Ref. 45). There is one community well located approxi
mately 3.5 miles east of the site which serves approximately 300 ·persons (Ref. 46). 

·The distribution of groundwater users within four miles of the site, based upon 
I • . 

available information, .a topographic house count, and the 1990 census estimate of 
2.43 persons per household in New Hanover County, is 0-2 miles: 0 persons; 2-3 

miles: 49 persons; and 3-4 miles: 835 persmis (Refs. 1, 45, 46, 47). 
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·5.3 Groundwater Sample Locations 
No groundwater samples were collected as part of the ESI sampling activities. 
Previously collected groundwater sample data was available from a Screening Site 
Investigation (SSI) performed by the North Carolina Division of Solid Waste 

. Management in the Department of Environment, Health, and Natural.Resources 
(NCDEHNR). Two groundwater samples were collected as part of that investigation: 

· sample 1 was taken from a recovery well located near the Cape Fear River; sample 
2 was coiiected from a tempor~ry well installed adjacent to the tetraethyllead tank 
(Ref. 6).. Sample locations are shown on Figure 3. 

5.4 Grou.ndwater Analytical Re~ults 
The groundwater sa~ples collected by DEHNR were analyz~d for metals and the 
results compaJ;"ed to North Ca~olina groundwater standards .. Of the metals detected 
in Sample 1, only lead (1.87 mg!L) exceeded the North Carolina Groundwater 
Standard of 0.05 mg/L. · ~-ree metals found in Sample 2 exceeded groundwater 

standards: arsenic (0.06 mg!L), barium (2.33 mg!L), and le~d (2.90 mg/L). The 
standards ~or arsenic and barium are 0.05 mg!L and 1.0 mg!L, respectively (Ref. 6). 
Groundwater results are summarized in Table 8. 

5.5 Groundwater Conclusions 
Although several ~etals were detected in tht?. groundwater samples, no upgradient 
sample was collected to control for existing upgradient conditions. Therefore, 

· although ars.enic, barium, and lead were found in source samples, these. metals cannot 
conclusively be attributed to the site. Because there are few groundwater users 

. within four miles of the site, the groundwater pathway ~ of little concern. 

6.0. Surface w·ater Pathway 

6.1 Hydrologic Setting 
The .Old ATC Refinery Site slopes gently to the west toward the Cape Fear River. 
The elevation of the site ranges from approximately 25 feet above mean sea level 
( arnsl) along the eastern boundary to 0 feet amsl along the Cape Fear River (Ref. 
1). Portions of the site are located within the 100 year floodplain of the Cape Fear 
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.. :· ~,;~f CRef.' ·4~). -H~w6:~i;·b-~ ·~~ .~·~;;:~:~··.:ro~~~ ~h:-oh-=;~:~e. ta~: ·-~~d=~-:-.,~. 
majqrity' of the site is· outside the 100 year floodplain (Ref. 32). · 

. . •, . - ··- .. - -- l"'~-- .. -··:-- ·: . ··-

----. - - ... 

A po~on of the overland flow from .. the ... sit-e -was 'ii:eatecr'by~ three cm.:Sit~ -API .. 
. ·- · oil/water separators (Ref. 7).- The effi~ent'wis discharged int~.fue ¢ape-FearRiv~r· 
.. -- via a·fo~rl}rNPDES permitted c;Iiscliarge'";~Iio-wever, thaf discharge na~oeen capped - --· . ,. __ 

.. (Ref. 9). Some overland flo~ from. t;he si~e enters_~<?.~ch:aip~ge c~nal ~-o~ated.on the .·· . . . .. 
. .:..-:....:-~est-e~al:~~hhe -site. ~ere.Is,..als<:ni!e=possroilityfa~·runilrfitit~o--t~ . :·-------:-:c-.... 

o I • __ ,.._ - ·- -· -- • ',.,_ - - - '"' • -- • - - • -·• 

. --fiver .auring.~ood eventS and'fram:~~~~~p9in~ -SOUE_C~~·r ~pn~~(~pws ~pproxim~tely . . .... . . . .. l 
.· .. so~ feet.overi~d-befortenterfug:·ilie ·main~ge eanal {Ref .. :3Z)~- ~:~he·-~al-is the--.-· ·· .. · · .. ;. ·.~! 

· be~ing of the surfac~ ~ate~ .pathw.ay. ·The ·.~al};Io~ .. ~~· t~~-:;.~s~ for _apprqxf-__ ·- . " .J 
. ID3:~~fy'.SQQ· ree_t before.··~ntenr(g 'fue .. Cap:e f~a:I:~_ef:·1'fi~.-aip~~~e~~Ri~er fl~~i···. -' · .. ~. :.-".·· -'·l 
.~ ~o the· south toward .tne:.AtiiDitic Ocean. Th~ 1-5-mil~~.§\Jrface wate.:c.pat9\vay expire~:: _ .. ·::- ~-~ .-· ~- :.:_ 

- : =- in-·the-·C~p~~Fear Ri~er~e~ore··it-·einptfesinto .. tfi~}cean(~te£-:.-1):·-Fiow rate~-·---·· ~-. ~-· 
info.nnation-for the.· Cape. Fear River: at 'Wil¢iiigfon_is not' available~· ·The nearest ... --- . -· ·-- . ": 
gaging s~ation. to Wiliningtorf;is located.~ps~ream at rive; mil~-67 at L;'ck i (R~t='49). .::- .- .;; 

The average annual flow ra~e "at 'Lock 1. is 52~0 ~hi~ feet p~r. seg_g~~- (¢.(sj_ for the - - - ··-· --~ 
·pe.riod fro~ i982 to i989 · (R~f. 5o~ P: 19.7)·. The Cape Fear Riv~r is .tidally influenced._: ·--

at Wilmington (Ref.. 49). 
' 

.•,_, I • :, • ..:_- ' .' 

... 

6.2 Surface Water Targe~s 
. ' . 

A few state and federally endangered or _threatened aquatic species ~ccur in the 

surface water pathway. The American 3:lligator (Alligator mississippiensis) is a state 

and fe.qerally t.hreate~ed ~p~~es ·ythich ace~~~ in. the Cape.~~aJZ ~VI:?t; {Ref. 5.1)~ An . 
• I . .. • . - • • _.. - •• 

· alligator was· reported· to be present at the site .during fall 1992 (Ref~ ~2} .. O_tp.er stat~ _ .": .. 
and/or feder~y endangered· spedes found fn'th~ ;urlace .. water pathway ·are: tlie 

! 
.. .. i 

- · Shortnose Sturgeon (Acipenser brevirestrum} .. and.-tlie -Barrel .Flmiter~~(Anodontr · · -~ .. -·- · 1 
couperiana) (~ef.._51)~ Numerous wetlal_l:ds an~ tidal.fla~:.b'c~ut.aJoilg .. ~h~ b~-of · : .. ··-~·:.:...- .. _] 

_the Cape Fear ~~er·. The~e ~re appro~atel~ 1~A .. ~~~ ~f we!J~d" frontage. along· · ~--~..c.:· · 
the river (Ref. 1). The Cape Fear Rive~ is alsq_~§esL~~.a·.G.Q!Illn~rf!~.f.is4ecy.(Ref ..... : . · .-.-... -
32).' There are no surf~ce water.futaki~· al~ng th~-suiface 'water pathway" (Ref. 45). 
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-s.a_·surf~ce~Water sampieT.i)catlon~~--- · · -~ 
Seven seqiment samples viere ·collected 'from locations along the drainage canal and · .: . · · . , 
Cape Fear River frontag~·ta···detennfue-whethei7c~~ta:riifri~t;-fi.o~· the site"ha;e . · - ·: 

migrated "into the surf~e· water pathway. In addition; three s~ples-;_,ere ~~·ll~~ted - .. 
.. -- • ••• • .. • • - •• • ---. • • 0 ... .. .., __ • .. -- • -·•o-..o .... T"~ • -

to .control. for: 1). upst_ream _tidar influences,· 2} downstream tid~. influences-z and 3} 
· storin ~ drain Qisciuiige . irito ·tiie-·ca~at:- . saiiipie c~des-;-·'descript1on5, iacations,. and . 

ratiopale are presented m. TabJ~:· L .'.Sample .Iocatio~s ·are shown .on· Figure 3., .. · 
.. oo-:~- :: .. - . ::--·"' ..... ·-.= .0 ,: ... ::.;_...=,- 0 .. - .. --.. -·.-: -:-·--~--= :· . .': 0 •:: • - _. :-:--;.. .--· _ •• _'!.. """:''"'·"::..'"'. .. ...... -. -o• .·-. - ";. -·--::. 

~.4 su·f/~ceW~~;r,~~~tYti~at.:R~-~~-rt~.·~ -~··:~~:-.-.- -~~·~:~·: .. ·:·~---~~--~-~·--·~~~-~~.·~ ·--.J· ~-) 
&t~car· .. ~-~sults:.or· ilie>~~dirii·e:nt·· .s~dzples ··~e ·piesented ·:"hi T~bf~g:.g and ·.io.--... ~-.· -- .. I • :j 

· Num~rous· PARs. were.-detected·m: b:~th-background and- attnb{ition ·~·ainples·_· Piilis,. . . . j 
• ,·.·-.~ .. .;~: · o.·.: .· •. ·· ··-:-:·0 ~:·~.··":~:: :.:.t·:~-':1 i:~::"J·~·:f·;r:-;~~-: ... _.·r:·· :~:_·.o· .. :~~-!;-· .. :·::~:""H..;L~..;:::,::-,1.._·.·!·.~···.;,-.~:.:·.:· 0 .: ,_0:_-: ... _:_; .. • . ."~: ·.: .•. :.-~.<f 

are co~pou~ds ~~o~iat~~--~~i~~~cy.,9p~r~~i9nS-;·,~::,e~a~ye!y,?i~;~~~c~~~ation· . · ·: ,: . ~ 
oflead (990 mglkg} was. detecfeairi."tlie control sa:Ziiple d)nectecf at .. tlie moutli "oftlie' ... ~- :.:... - -·· . _:- ::~ 

·--·-·- .._.- .... !---:~""~·:t-·.-:--· •. :-· ..:.-:.~~.:.:~-- ,o·· "".:"-·:.~~=-=-~~----..::=,..-:----· .• :::..:: .- --=~ -- -~-c 

-. stormdram discharge pipe~· ·Several m.lscellarie·cius organic conipo~ds. }Vei~ detected 't 
in ·the·s~diin~nt.saiiipi(;s-;··m.art=I\at·abrY..ili-~~~pie AT:8D-of~on~~t6d::t;~;=."tb:~ dr.ain: · ---~-- ="7 .. · -~-. J 
canal b-~~~~~ .. a disch~ig~_:fifp_e __ f!~~-.¢·~-.~ite~. 4,4;-DPE~ ~--;[~~· d~t~-~t~~·--fu t4at. . , __ ·1 
sample..at a~cbncenti-ation .of Zf.. J.Lg!kg:...-On~-metal~was:deteeied·..fu~Sa¢ple-A~SD-·· ~ · · 

1 

05: copper at an esrunated :{:onte~tration of~8 ·nig(kg. SeveriU inefat~ were det.ected 

·in sample AT~D-07 including: ars~nic (estimated 6 mglkg) ar:t~ copp~r·(es~imated I .. 
. l 74 ··r.ltr ') . .:· ... ·-- . . - .... 

. . ~&~E:.. ··-·- - ·- ·- - -·-·-- · ·:. ·-._- .--: ... 
··~· 

T 

6.5 Surface Water Conclusions 
- o• ·--- -· - ·-··--·-· •• Arseiifc,- copp~r,.' ~~-;;~cy, and vana~ium are~ attribut~ble ·to ~~e·s~te, and le~~ i~. ·i 

·~t le1:!-5t partially 'attnbutaqJe:.tq._the-:s}~e:~:;_·_..$}:-se!Jlcr. c9pger, ~Cf vanaditim-·w~r~ .. > .,_ · ·. ·l 
ctetect~d· in ili~ s~~i?t.~ ~~kerr from. tfi~-ea-pe. ~ear ruv.e~ .m.aic~ting -~. ~elc;ase to ~e· . · - ... -~~ 
s~~ce_ ~ate~ path~ay "#~c~-: is ... d?_~~-ente~. ~ ~" c~~e::ci~ ~s~ery ~?-~:~~-itive_ _ ·- • ____ _.:1: e?vrr~mment Lead and :n:umer~~s .. ~~' ~l<?L~~ refil}.ery_ o~erations; ·were . :1 . . . . . .. . . . .· . . . .. '. . . ~ 

·.:.deteqe<;I.fu. background and ~ontroisamples. ·How~v~r, these constituents-are at least- .:.:.- · =:.:._-:-...... 

parti~lly attributable·to the site .. Tlie.data indicate that the site poses a threat to the .~':'!'.~~~ :·i·. 
su~~c~ :wat~r pathway.;. therefore,, this is.the -primaxy-pathway o.f conce~ at this site.. · ·- -: .: ~ · · :: 
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AT-SD-01 AT-SD-02 

Low Tide Hi&h 1ide 
Ptrtm~l~!r fm•llc•\ BackPrOund Backeround_ 
Aluminum 490 660 
Arrellie 3.7UI 0.71U 
Barium au 18 
Beryllium 0.09U O.IOU 
Cal culm 28000 280U 
Chromium 8.61 VIJ 
COJ)liCT 20UJ 2UJ 

- - - Co- -
AT-SD-03 
Storm Drain 

Con! ret 
670 
3UJ 
20U 
0.09 

30000 
6.21 

20UJ· 

Summary cl J norganlc Analytical Results 
Sed{ment Samtfes 
Od ATC Rdi ntry 

Wilmln&fon, New Hanover County, North Carolina 

.. AT-SD-04 AT-SO-OS AT-,.SD-06 
Slud&ePile DrainPipe Mouth cl 'i 

Run elf In Canal · Canll ' 
890 1900 750 

:;:;::::i;:§!.::t~t~:ii:~*itt#: 
45 46 -- ... -

19000 8800 8400 
3.91 'lii S.4J 

:::%::~.t::::w:~sJ:'''m:::::!i:::::::: ..,~ 

-
,r 
' 

... 

AT-SD-07 
D~nvnrndi~Q• · 
· _c:l_Canal 
.. 1100. 

32 
... 0.261 

'820 
. - ~ 8.81 

Iro11 ·noaa 1600 '18000 2700 8100 . 2900. ... 
31SOOO •• 

Lead ·14 . 34 990 70 160 51 ... ·-:330' ... •' 

Marnelum 780 130 I 610 350 480 590 T .. ·sso 
Manp11ese 1100 9.7 110 43 75 16 'j ·89. 
Mercurv 0.06U 0.05U I o.osu· :g:~;~:M:Ojil'i.~~::;~~::it' 
Nickel 3.4 1.3U 4.4 3.6J 3.5 

,. 
5.91 I ... 

' 
· ·· ·s.3 · 

Potassium 60U 60U 651 ' 851 1701' 
Sodium 430 330 ' ttou· 160 
Vnalium su 2U su :;:::;i;:~:::~W:Zli:''''''j~%::;::::;: 

'Zinc 64 30U 61" 
...... 

55 180 44 
,. • "140 . 

1- Estl~ued vaiue. , i 
·u ... Material was lllalyzedCorbutnot detected. The numberlsthe umpe quantltatlonllmlt (SQL). 

iiil 

I 'i 
AT-SD-08 

Neal lire 
· Pumo 

490 

.,-
1800 

' --
1400 

I 9.8 
92. 
13 

: ·:...-. 
':1.2 
'T-

.··-~:...-

-:--
'I 

' ~ 

I .. 
lo 

'I W -- ~ · abovetheSQL. ~= . ' 1 

0 - Denotes sample eon~ntratlo11s greater than or equal to SQL or greater than or equal to 3 timea b.ickgr~und eoncentr~11 OIL ,I . . . . 

I. 
\ 
~ ,, 

,I • 

I• 

' . . 

.. 
• • ! I 

• I • < • 

I·· 
~ ... 

'' ' 

. '· 
: ·i 

' . : 
• I 

., 

.. ~. 

·i 

'I 
;i 
'· ' 

,j . .. I. 

' : .... 

. .. 
' 

. i: '~ 
. _ ... . :;....,.:_· .... ~ ... 

,1 • 
,•. -ii 

I. . 
'·J· .. 

I 

·. ! 

;f 

II· 
i 

' 
I' 
I !. 

I 

I 
r I 

I 

;, 
IJ 

"" 1,1 

. . . .. 
,...;.....:..~.i:..:.:.;.·, ..... ~.l-1 . 

I 

AT-SD-09 
Near former 

INPDES nlsehau~ 
·sso 

1600 

1400 
24 
120 
29 i 

. --
' --

I 

i . 

• . .:...!-

AT-SD-10 
Duplicate 
~SD09 

•680 

1900 . 
261 

1500 
24. 

250 
30 

731 

: . 
• r 

:j 
'lj 

i 

.I 



I . ·- .· .. 
-~ _7 .. 0 son Expo~·~~e ~n~ -Ai-i"P~ih"way;-:--·~·.=, .... -=--

i· 

. .. .. .... -· 
-- --=-. :_ .. ·-~ ·.- -:.- -'l.:.-~·~ -: .- !'.:. :-:...:-· ... :::-- -=--.. 

7.1 Physical Con~ition~ .. · . -
The Old ATC Refi~~ry is. surro~nded on three sides by-a fence ~th-a locked gate. 

. The Cape Fear River forms· a natura! b.arner ~ta·t~e west Of "iji~: site. The-·pr~:~~t has.. . 
-- ..... been ab'andoned~ out t~eu: s:-coastG"uara analheii-contractors 'are present at the ... ..: . - .. 

. site from time to ti~~. to ~~-dr~~s- oil p6Uutiqn co~cems anc~. tg _perform re:me.~jal . 
. =-··· :-~:~b~V1ties~- ··There .was'· sonie eVIaence=-or·sir~sS"<?a"":v~ta:tfcin ·~ound . ...:sorile·-uf ilie-:-:. :-.::=-~-..::.. . ~~~ I• 

•·. .. . .. ,_. . . - . . . ... . .. . . . . • . ·:- . . - . , I 

. :~~q~~ge}.~~.-?-n~ .. ~ ~e_ar~a. o~ the fp~~.r. ~fu_dg~)~~~-~! ~e.~f.II)e <?.~~~,.s?~J?~g. '·' --~'-···-~ -:·· · i 
· ·. · ··. ana reconnaissance visits {Refs. 7_., 32) .. ·. - ·. . . · ·-·- . - . . .. . l 

. . ·. . : :· . .··.~ 

·:· :·, . .. ::-:.,\<:·' .;:, .... ::; L;;.·.::~ • ··:< .... :: .. )· ~::: .:· . .:.:· :: .. :,.~~-;. ,:::: .;:. :·. • ·: • .,.· •·. ·_:· .• ; ·.:/{ .. -.,.: ' .. · .· • ' ... ·.::1 
. ·· · . .-7 .2 .. :~on. ~posure .\and Air Targets . .. . .· ·· -~·:= · ~-? : . ." ':.•':. ·. · .. -· ~ 

. . . . : . . . . . ·. . . . . . ~-

. . . There are *o;r~gular:workers:·on-s~te~ ··.The nearest-residence to·the·site·is:located-7: .. :... ... --- (. 
,.:.--••-P..:_""::"'"-l,_.:., - ..... - .. ,... ,•- - -·· -·, .r""'~oow.;--""--'":• •• ~~"":"'"''",,.•:.,•,.•:-~~::- ·.--:-:-- ~::•-'"::!--..::~!'::--:•:-::--.~: •"·.-.·--~.~---~ 

. approxnnatefy 0.14 . mile. north. ··The nearest school 1S _I9cated about Oi28 mile . . }; .· . . : . : . ~--~ -· ..... · . ·.· .. ~·· -· ., . . -- . .. - . -- -... * 
· . soU:theast:of.t~e site .. The t.J.·S~ EPA graphical exposlire modeljng."~ystem (GEMS) . : ·;' 

4~tapase_ was ·used tt?. deternrlne. th~ pop.;iiatib"~ ~thfu".-4 !riii~s or· tfi~ sit~· c:R~f."sz)~ -·· ._ ~ .. . . ·: 
... ·Tha:t. poj>Ulation~i~:.dist~o~eCL~s::. O:.(i25 ;fle.; ""37~ pe~so~s; Q~25 ·_ -O~SO:.mile:: 389 ··-. ... . -·=--·~· ~ 

·persons; o.so~r mile: 589o pe~soris; 1-2 mi;ies: .t 4,960 persons; z-3 . ·innes:. -13",982- -- -:l 

.... · ... 

.. l 

persons; a,nd 3-4 ID11es~ 10~074 persons for a· total popu~ation of45,668 persol)s:{Ref.. 1 

.. -
52). 

.... .. ·-· ........ ·- . - . ... 

. . . . ... . . - . .. 
Three state endangered or threatened species occur within four. miles of the site. 
The Carolilla Grasswort (Lllaeopsis car:olinensis), a staie threateried:·species, occurs·-:· ·--·--·. 

in a range· from 05 to 2 ~es of. the site. ·The· M~gruflcent.-~ams-hom· (Planorbe.lla .. 
magnifi~a) is a ·~t~te" en-danger~ci' species .which oc~s-·Wit!ifu aiange. fro~ ·1 . t~· 2. ~ . .-:~ . 
ml1~s ~f the sit~ .. Th~ Deart Bladde~ort (Utri~ria'.~liva~ea),~a ~-tate threate~~d ..... . 

species, occ~rs 3 to 4• iniles fr~m .the site (Ret~ "51). In ~dditiO:n,. ·a-:n AiD.erican · ....... -. -

alligator (Alligator mississippiensia) ·has. been observed." at the sj~~ &ef. · 3):. There _a'r!!-.- _: .. _ ··- __ . . 
also approximately 89 a~es· of wetlands Iocitea from 0.25 to 0.50 mile of the site.and ··-."" · ..._·-. .c_t:.· .. ·; 

. -~P~ · ~~re& of. wetl~~~.J.~ca:!~~ .O.?.JEj~o_ ~~~--~f_ t~e ~i~~...(E.~~- 1 ) ... __ .. ~ ~ :._",__ -~- · .·. . ·. __ . -.~J 
& • 0 ' • ·- -· ..... ~ 
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. .. 
7.3 Soil Sample Locations . . 

.... 7·-.· .. ·...:-:.- :..-- ··~-·~--~

. .... -- ... 

Seven. source/suiface soil.samples, includfug o~e background s~ple, were· colleetea ·· · .. 

to characterize surficial ~oils at the sites: ·-The sample lo~Boris a~e __ ~iscussed in 
Section 4.2; that discussion"Will not be repeated~.here:. 

7.4· Air'-sampref to cations ~ - ·· 

No formal_ air: monitoring. program was conducted. Portable flame .ionization _ 
-·- - ··:--.detectors"ldVA) were:-:us~d:-fo~.:ort;it~ ·~offi~ciritig-:-··~iuibg-]a_gy)f4!f'~~flVr{{~~.~·- No:: : .. -:.~·--.::_'"·-~~ ~~=-~ 

.. -:;~~din~ ·;boy~ J;~c~gr~mnd:.w~re-d~~ect~d-ht-fu~-b~_~atltir;g ~~~~-gnnng. the sanwling ...•... ~ •.·.- . .:-. ., ---·· 
event .. How~~6r; fue probe of the ·ovA.wa:s .hefd ~p- to. a Jioie· iil~he pipeline from ·. ' .. ~ 

.... J.hf?.~~!fa~.thy!I~a~:·~~-*~ ·A.rc:adi~g_t?f~eat~~~~J.OP9p~p~r:~o~ (pptp.);~ __ .... ___ ... \ 
. . fndicated on-the: OVA. A swee·~:·rruit)r""•odo~ ~ deteet~d fu. &e· area aromid.the 

tank (Ref." 32)~ · From these observations, it was determined that ~.pote"ritiaf"exiS~:fo_r ···· ~- ~~: ~: _. ..... ~ ~--~.: 
. - :_.. ................... ~-""'· .. ----- --... ··-·--"'-:~---·-·· : .. ··-··· .- ···--':-":-"t:":......_.~-:"":':""'-=---:r":. ,__ __ .!..:-..::.-·.:.:.:·._to·~ .... ·--=~~.:::---~ .. -- ,. •! 

-
7

• • tetra:ethyl-lead to evapb"rate fibril the tank and be-released to the atmosphere. . . . . __ .. : 
. .. : "-:''"':·.:--···-·..:._ -- .. - ..... ·-·__;..::;-·.. . ___ · .. -:- . ..:.:.· ... -,..:... .. ··-:~-.-.--=·-:-····- .. . . .... _:-· . ' 

. 7.5 ~oif E~p~·~ur~. and· Air-P?_thway c<?.Dg!~~lQ.ns" . . 
. Several pestiddfi?S and metals, cha:mcteristie-of refine.ry-operations~ were"d~teeted fu: .... - . _: ..... : ..... -f 

the: source/surface soil samples.. In addition, observations during sampuTig activities-
indicated the potential for a release of tetraethyllead into the" air." Although the site 
~--~cess js··r:~~tjicted,- the site-_may ·po~e· some danger to' "end~ngereci" ~r. thre~ten~ci .. 

. . ..... -·· . .. . . -
species as ··weii as·-·the-surrounding popuiatfcin ... -Bo~ .. the ·sail exposure and air 
pathways are of some concern at this site .. . ... . . 

·.-· 
·-· . ... .. . . ... 

· ~-0 S..umm~ry. !ln~:t_Conc_l~sions. . : · - · - · · ···· · · · · · . 

The Old ATC Refinery ESI atfempted to gather infol1?l~!ipn ~:~.~f?.~i!!Y.!9 ·evQ.ll.la.te ·- . - ..... - - . - ·-- - ---· -··-· 
the site and to further "qefine "the ·pa~sible :Qathways "by w~ch. contamiilation .could . -
migrate from- :the site and .the~ targets· ac~aily ar:--:PO.tentiany. aff~cted:~y ·ihe--~~t~·: To·: . ·· :__._ ·.: -
accompli~h thes-e ~bjecfives; 22 en~qnme~fal s~mpies ~~;e-~ollect~d-and analYzed : <- . .c_r.. 

to characterize the substa~ces "present at the site .. and. iri the."nrlgration pathways~. . .. . . . 
Information was also collected regarding potential human and environmental targets. 

The Old ATC Refinery is an abandoned oil refinery situated on approximately 12 
acres o~Iand on the east ~ide of the Cape Fear.River. Although, abandoned, the u. 
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-_....:! ·- - ...:.:. - ...:-.~.- ::-· --:-· .. ~~_:.:.- -:- • ..._ 

1 
- ----· _. -~~~~ .· . -· - -·: .... -

-·- ···-S .. Cmist Guard and its·s~bco~tractor were.present at the s1ie to perfqrm oil pollution 

control activities. Sources. on-site ·include ·several storage tanks containing waste oil 

slud~e (tank bottoms), a former sl~~~e p_ile; Ie~g pipe~~~ ·~:._:va~~~s: ·ae_~osi~o~ I 
areas for sludge and .fu.rn~ce t.~fractory,_a _leaking. tetraethyl lead ·pipeline, the · .:· . 

1 • • -- - ...... •• • .... -· .. 

, . tetr~ethyll~ad ta~ an APl s~pa;rator._cont.a~~--t~t~. ~il~ ~~~~~~ ~~~~~~~~~ly ~~-- __ ·.-:~----- ---= ·J: 

:55-gailon drums, and-eontammated-soil:-- . . . . . ·- . .. .. . . , . -· ··- · · . 
• ••• •• •• • 0 

.... -~alytic~-data and~alysrs:·of_pote~tial-:t~rg~t5--slro~~~~~~;~g_::tf?~s~~:- ~ ~,·:~-~~ -~~~ 
metals. ccint~ation. are· pr~·s~nt. ·at ~ev~r:~tsourc~, ~-~~,-~~ _th~_,s~t~; ~}.metals ... - .. ·. ·- ~ 

. · .. ·cont"~atio~"i1a.S·1Jeen:·reteaSed t6:-tlie" surf~ce-w~ter.~pa¢y;raY;-3)"t~ere is:evidence- .. ··.... . ·- ··:• -l 
of me~ls cont~mfuation in th~ groundwater~ but it .may not qe attp.out~ble t~ the· site;..-.. . . . 1 

. · .. ~=4}:there· are ~e~ grou~d~~ter-u~:-~~~::~~~~--~?u(~~~r~i·~~#.';~i~~~: ~·)· .th~ ·.p·d_tehtiar· .. -~ -::·.: ~ ~ . -. ··:··::~ 
exists-Jar r~leases of tetJ::a~~hyJJead)nt<;> ~e air ·pathway; .6)-"there ·are severai-:aquatic· --~-7-·. -:-: . . . '~ 

.. •• ao ••• .• '•• '• • ',., 0 ,- • •,.,. .. • J• •• -~~ ... ··-:r-· _ ..a--a.ai~ .. ·:-·-""'"''~~-.'7~..::1" 

.-and· terrestrial state:-and/or-federafend~ngeretrarid ilireaTened' spec1es iii the surface · . "! 
.. water pathway and" withirlfo~r miles. of t;he site; 7) .there ··a:re several infles of ~etlands . ~ : :· ·~ : .. - - . ·1 

..... • ... • •• ' • I • •• ,,_ •• , .- •• ..:· • • • -.:... - • • ' • - ·• • • ·; 

frontage· along··the Cape·-Fear-River; and -"8)- the ·cape-.Fear River is used as a . · J 
~~e':"ial fishecy iinhe area of th~ site. · . . :: ·.. . . . .. . ·: : .. ·-- --~ . . . - . _ -: i 
. The observed releases· 9f metals into the surface .water pathway is of primary concern 
at the.OidATC Refinery .site due to the numero:us target~::pres.e.Jtt.in tlie·.Cap~"F~~r
River. . . .:_ - · · · -:..: --· - - ·-

. ', . 
.It is questionable whether. the-'contaminants·found 4t grm.indwater·sampl~s·auring -the ·· 
SSI performed· by ~e NCDEHNR ·can be attn"b"!J.ted.to· ~he site~ The relatively low 
.mi~ber ofgrom;td~ate_r -users· ~nd th~ir distance-from th~ site preclud~s groundwater 

1 • • ..... • •••• 

from being a: .pathway of major concern~ :. . . 
I •· ......... ·t•·• 

The soil exposure and air pathways· are of moderate c·aricem at the site. However, · 
·a.~~e~s. to the _sit.~.fs ·r~~trlC.te.d;.ihe""refore,-. th~ site .dci~;.~ot ·p~s~-~- major thr~at to-

nearby residents. . .... · .. --. --··- - . ·. =-··- . 

Because of the observed release to th~ surface water pat~way and .the numerous 
recepto~s in that pathway, further ac#on is re~~mmerided for t~e Old ATC Refinery 
site •. 

! . 
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' 45. Di~ne Fortune, Cicy ofWiiiriingtoifUtilities Departinent,·te1ephone ·coriyers~tion 

with Scotti Thomas, BYW_ST,·A.pril 1-5, 1993. Subject: Public-_Water Supply. 

46. Groundwater Public Wa~er Supply printout, qbtained from US EP~ Region IV 
· CERCLA files for the _Qld AT~ Refinezy site.· · · ··· ..... 

.: 

47. U. S. ·Department of Commerce, Proof copy ~f table generated for Census 1990, . . . . .. . 
. ~~· .. ·-·Gf'H-1-:-Su!nniary: ·of-Population and·Housfug Ch~aete:ds~r- issu~d ·Drfuf?'·~~=-::.-:..:: ·.-.-:-- -· ,: 

--~ .· ... ~tirf?~ri 6£ ~eiistist· April-1991.- -. .-. .,. · ··. ·-~·- ·· ·· · .. -- ··-_. · :-,.. . --~ _:_~_.: . · .. · .· .· · ~ - t 
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.. .: - .. ..u ....... : • . - ........... ~- ·- .- .•.. - ·:-· ..... : ... -:·--. . ·:. ~- :.-: · ... ·. -··:·-·- -·:~ 

'48. ·Federaf -Emergency Management j\.gency flood Insuranc~. R~te-.¥?-P~ ·=Panel· · :· · ~ · 
.:.· :· · .-· Niifnb~i-:f?Oi710o'9sc,:~~-r·the Ciiy~twihciliit~n,~Narth·~~o~~-a; ~6w l;tail~~r.? ::_ ~-_.,.· ~;·.-:: .. ~~ ::~.J 

... c~uri-cy~·NaY.embe~.4; 1~8.7. · ____ .. · ---~--~ . _ ... :~- __ . ·. ~---··-.,.:. ~~~ ·:2-~- -~:. .: ...:=- · . --:. 
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' 

State of North.Ca'rollna . 
Department of Environment, 
Health· and Natural Resources 
.Division of ·~olld. Waste Manager11ent 

.· 

··~~··. ~·· . . _ - --!~ . ,~ -. . 
James s:.Hunt. Jr., Governor 
Jonathan .S. Howes, S.ecretary 
William L. Meyer, Director · 

m m m 
Dt:=HNA.·.· 

January 31, ·1995 

Ms. Cynthia Gurley 
NC CERCLAProject Office~ 
EPA Region IV wa.Ste Division 
345 Courtland Street, NE 

. Atlanta, Georgia 30365 

·Subject: 

.· 

-· 
Site Inspection Prioritization 
Southern Wood Piedmont Co. ·. 
·wilmington, New Hanover County, NC 
NCil·058 517 467 

D~ Ms. Gurley: 

. ' 

. . . . 
Th~·enclosed.document summarizes the results ·of a Site Inspection ~rioritization (SIP) of 

the.Soutliern Wood. Piedmont Co. site in Wilmi.O.gton., NC. This site, owned by the. City. of 
. Wilmington and. tl_le NC State .Ports Authority, ~as formerly tJSed. to treat and store wood 
products. Wood treating matenals historically used at the site iriclud~ creosote and, more 
recently, pentachlorophenol (PCP) and chroma~ copper arsenate (CCA). During the.p1id-to-late 
19805, SwP excavated and landfarmed creosote-contaminated soils from various on-site location~.· · 
CCA-~ntiuninated ·soil either was. stabilized onsite.ot.was shipped to a hamdous waste landfill. 
The 1andfarming operation concluded in. ~prll ~990. · · 

. Results ~f previous investigations at the site indicate deteCtable soil and gro~ndwater 
cOntamination throughout much of the site. The principal contaminants are semi-volatile organic 

• • • I . • ' 

compou~ds (SVOCs), with traces of volatile aromatic compounds, both of which ~e assqciated 
· with creosote. Localized pcp· and CCA contamination ~as also been detected. The areas of 
· contamination inclu.de former creosote and CCA storage and treatment areas, outdoor w.ood . 
· storage areas, and a former drainage· ditch. The visibly creOsote-contaminated soils in these areas · 
wer:e landfarmeci in the northern half of the si~e, where they currently remain as an additional 

. contaminant source. · · · · · i . 

. · 

P.O. Box 27687, Raleigh, North Carolina 27611.-7687 Telephone 919-7.33-4996 · FAX 9J9-7lS.~605· 
· .a~ c,.. •• ,.., n ..... --..+ •• r..""• A#o • ...,_.,;,u:., -1\-•1-... c...:.._,,...,.,,_. .:rw ·--··-•-...it, r"ttO :__.j, ---- ·--·- ---· \ 



• 
Ms. Gurley 
January 31, 1995 
Page2 

Two sand units directly beneath the site are· known·to be contaminated by orgalti.c and 
(locally) inorganic wood preserving residuals. These overburden units not used as a drinking 
water source. The underlying sandy limestone pedrock is a principal confined aquifer in the area, 
and a second, semi-confmed. bedrock aquifer to tlie southeast has been used· historically for 
drinking water, however, most groundwater use in the study area occurs ~ore than. 2 miles from 
the site. 

SVOCs attributable to the site have con~ated sediment in an existing drainage ditch 
and in Greenfield Creyk, which connects the ditch to· the Cape Fear River. The contaminated 
sedirnent.samples were.l9Cated downstream of wetland frontage along the ditch. Surface water 
has not been Sampled in the ditch or Greenfield Creek. To date, no surface water contaminants 

·have been detected in Cape Fear River water, but. semi-volatile co1;1taminants were detected 
adjacent. to the site when river sediment ·was last sampled in 1985. Two other possible sources 
of semi-volatile corltaminants have been identified over 0.5 mile upstream 'of the site. The· 
Greenfield Creek contamin~ts, hpwever, are at least partially attributable to the sit~ .. 

Because of extensive tidal flow reversal in the Cape Fear. River and its tt1-butaries, the 
surface water pathway theo!etically extends 15 miles both upstream and dowi).str~m from the site. 
The potential for contaminant transport upstream from the site may be limited; ·howeve~, by the 

·net s~ward.transport of sediment ill the estuary. . 

No drinking-water-supply intakes reportedly operate in the pathway, but the Cape Fear and 
the Northeast Cape Fear River systems are commercial and recreational fisheries. As d~fined in 
th~ s;w' the surface water pathway (including tidal tributaries) contains 170. miles of mapped 
wetland frontage. Wetlands adjacent to the site are within the downstream limits of detected 
SVOC contamination. Eleven rare animal and 9 rare plant· species are ·identified within the 
pathway. Three of the· animal specieS are listed as. Endangered in NC and/ or the, US. One animal 
and·2 p~ant.species are Threatened in NC and/qr the US. . · 

Landfarm soils contain residual creosote components, some exceeding their current health
based Cancer Risk Scree~g Concentrations for human soil exposure. Soil ~ainpling in the 
former wood storage areas also detected organic and arsenic contamination at levels above·· Cancer 
Risk Screening Concentrations. The landfarm area soils also contained detectable polychlorinated 
dibenzodioxins and dibenzofurans, but soils outside the landfarming areas have not been tested for 
these two .groups of compounds. . 

I 
I 
.I 
I 
.I 
I 
I 
·I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• • • • • • I 

• 
I 
I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 
I 
I 

Ms. Gurley 
January 31, 1995 
Page·3 

The site is accessible_on foot or. by boat, but haS no residential or worker populations. The 
nearest residences ·are 400 feet east of the site. No schools or day care facilities are present 
withiti. Q.2 mile of the site. A raiiioad·grade and dense vegetation separate the site from a nearby 
recreational park. Surface soil at the site is currently stabiliz¢ ·by vegetation. · · 

. . . 
·under present circumstances, the site appears to pose a minimal health hazard .via soil or 

by migration of contaminal).f through air. A Risk Assessment completed at. the site concluded that 
.contamimint levels at the site are low enough for·future industrial use. :Bas'ed ·on· the Risk 
AsseSsment report, however, the NC Environmental Epidemiology Section has concluded that. 
the site does not currently· meet cleanup standards for future residential use, and may pose an 
increased cancer.risk to future workers. · ·· · 

In summary, cumulative evidence indicates that creosote residuals attributable to the site 
have con~minated downstream wetlands·: and possibly a fishery. Dioxins and halogenated 
dibenzofurans have been detected in the landfarmed soils, but the extent of contaminatj;on has not 
been dete~ed for the remainder of the site. Based on this information, the SQuthem Wood 
Piedmont- Wilmington site is recommended as a .high priority for an expanded Si.te Inspection 
under CERCLA. Additional testing o~.soi1, surface water, and sediment for cc.rganic and inorganic 
wood preservative components, as well as for dioxins and halogenated dibenzofurans, is 
recommended to evaluate the site's likely" impact on public health and the environment. If you 
have any ql:Jestions, please contact i!l~ at (919) 733-2801 

Sincerely, 

jcfCVi/ 
Stuart F. Parker, Jr. 

· Hydrogeologist, 
NC Superfund Sectio·n 

•. 
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.SITE msPECTION-PRIORITIZATION . . 

•. 

Southern Wood Piedmont Company 
NCD 0~8 517 467 

Wilmington, New Hanover County, North Carolina · i 

. ·January 1995 

. . · Superfund Section 

. Division of Solid Waste Management 
North Carolina Department of Environment, Health , 

and Natural Resources 

Prepared by: 

~91}/ 
Stuart Park~r 
Hydrogeologist · 

.· 

Pat DeRosa 
CERCLA. Branch 'Head 
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' Landfann Areas !·&2: est. 5 acres; (same). 
. . 

Areas NTA & NrB (Non-treated wood storage): est. 17,708 cu. yd (PAH, Arsenic (NT A)). 

Area TWS (Treated ~ood stolfge): est. 1~,000 cu. yd .. (PAH, Arsenic) .. 

Chromated Co@er Arsenate (CCA) area: est. 191 cu. yd. (Metals {Arsenic)). 

4.0 . . GROUNDWATER PATHwAY 

4.1 · Hydrogeologi~ Setting ! 

The W.tlmington area lies within the.Coastal Plain Jlhysiographic Province (Ref. 21, p. 3). Bedrock 
formations in this province consist of a crystalline basement complex, overlain by a thick wedge 
consisting of a layered series of sedimentary bedrock formations. The sedimentary formations are 
sands, clays, arid limest<;mes, most.ofwhich date from the Cretaceous Period. The sedimentary 
wedge, which contains all the significant potable aquifers in the region, thickens toward the Atlantic 
coast, measuring ·1100 feet in ·w.tlmington (Ref. 21, p. 8). Overlying the sedimentary bedrock ·· 
formations are unconsolidated surficial units of sediment deposited some time between the . 

· Cretaceous Period arid the present. 

Historically, geologic reports have ·disagreed on the identity of the bedrock unit beneath the clay. 
Most sources (Refs: 21-23) place bedrock around the site within the upper Cretaceous Pee Dee 
Formation, while some (Refs. 26-27) map the area within the·you~ger Tertiary (Eocene) Castle 
Hayne Formation. The 3 deepest test borings completed at the site encountered 11 a very dense, light 

. may, sandy shell-mold limestone11
, which V?~S interpreted to be the Scotts Hill Member of the upper 

middle Pee Dee Formation (Ref. 7,·p. 17; R~f. 23, pp. 212-215). 

At the top of the lim~stone, ETE's deepest borings encountered a layer ·of dense, dry, olive-gray clay 
which measured 2.5 to 4 feet thick. The measured depth to the base of the clay ranged from 43 to 
48 fe~t onsite (Ref. 7, Att. D). Regionilly, the upper surface of the clay'undulates because of 
channeling _and erosion (Ref. 21, p. 13), and the layer has ·eroded away completely in areas north an~ . 
west of the site (Ref. 21, pp. 10, 14). The layer averages 25 feet thick (Ref. 27, pp. 30), but 

... thickens from only 2.5 feet at the. site to as much as 60 feetin areas southeast of the site (Ref. 21, 
p .. 14; Ref. 27, p. 30). No clay layer was reported during S&ME's ·1982 subsurface exploration 
program (Ref. 5, p. 3), however, it was encountered. in.all9 ofETE's deep borings (Ref. 21, pp. 9-
10, p. 13), suggesting that it is continuous beneath the site. ·The clay layer's hydraulic conductivitY 
is anticipated to be on the ·order of 10 -s em/sec (Ref. 25, p~ 51601). 
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T9 the south, east, and northeast of the site, the Pee Dee Forination is overlain by the limestone beds 
of the Castle· Hayne Formation. Like the Pee Dee Fonnatiqn, the Castle Hayne generally thickens· · 

.. tow.ard the coast. Its thiclmess varies considerably, however, beca1,1se of post-deP..ositional solution 
and erosion atthe top of the formation, and because·ofthe irregular surface o~the underlying clay 
(Ret: 21, pp: 15-16). · · 

. Between the top of the clay, layer and the ground surface at the site, the unconsolidated, post
Cretaceous ·overburden consist of 2 sand units, separated by a semi-permeable peat layer. The 
upper unit is 7-16 feet thick and generally consists of loose, light brown sand, locaJly discolored by 
creosote. The peat layer is 13 - 16 feet thick and contains varying amounts o~ clay, woo·d and root 
fragments. The lower unit· consists of loo.se, darker brown sand, 14 to 18 feet thick. The upper 
unit J:tas· been ex:cava~ed in pla~es to depths of several feet;. and backfilled with sandy clay soil from · 
offsite(Ret: 57). · · . · 

Surface soil throughout most of the site is mapped as Urban l~d, wherein the original soil profile has 
been disturbe~ by cutting, filling, and grading to the extent that identification i~ no longer ·poss~ble 
(Ref. 24, p. 6). Although the unde~lying material is de~eribed as sand, pending of rainwater (possibly 

. due to introduCtion and compaction of sandy clay fill) occurs on the ground surface over portions 
of the site (Ret: 6, p. 2; Ret: 51; Photo 11). · · · · · 

The southeast corner of the. site, including the exi~g drainage ditch, .is un~erlain: by Dorovan Series 
soil, characteristic of bays, tidal plains and floodplains. This organic-rich soil typically consists of 
a 4-inch surface layer ofblack muck, underlain by 5 feet of dark gray or black muck. This soil type 
is subject to frequent and prolonged flooding ' and the seasonal high water table is very close to the .. 
ground surface (Ref.. 24, pp. 7, 25). The typical.hydraulic conductivity for this type of so~l is on the 
order ofl0"8 em/sec (Ret: ~5, p. 51601). 

Potable groundwater in the Pee Dee Formation is found in the sandy limestone stratum encountered 
ons_ite .. This aquifer unit is the uppermost of 4 confined water-bearing -strata within the formation., 

. The sandy strata are ~eparated from one another by thicker siltY clay units. Groundwater in the 
deeper sand units ranges from brackish to saline, so only the uppermost unit in th~ Pe~ Dee is used 
.for drinking. . . · · 

Historical well records indicate that groundwater wells in Wilmington began penetrating' the 
· limestones of. the Castle Hayne Formation along a broad, NE-SW trending strip that approaches to · · 
... within" I mile south and east of the site.'· Several of the wells in this zone drew groundwater from 

both the Castle Hayne and the deeper Pee De·e Formation (Ref. 21, p. 26, pp. 62-71, Fig. 3). In the 
northern part of the county, the· Castle Hayne Formation is locally unconfined. Closer to the coast, 
the aquifer thicken~ and becomes confined by Miocene silts (Ref. 2_1, . pp. 18, 26). 
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Recharge in unconfined units tends to· occur in upland or interstream areas, as precipitation percolates 
downward to the water table .. The groundwater eventually discharges to perenpial surface water 
bodies; where the water table approaches the surface· (Ref. 26, p. 41). · Due to the site's low 
elevation and proximity to surface water, the water table in the upper sand unit approaches to within 
2 feet of the ground surface during high tide (Ref. 7, Atts. D-E). 

Measured groundwater elevations indicate the presence of a groundwater mound centered beneath 
the site in the upper sand unit. Groundwater there is anticipated to flow· radially southeast south and 
west, dischar~g to the existing drainage ditch, to Greenfield Creek, and to the C~pe Fear River. 
The data indicate t~at the existing drainage ditch acts as _a discharge boundary to southeastward 
groundwater flow in the upper sari.d unit (Re£ 7, Figs. 6-9). For this reason, contaminants in the 
·water-table sand unit are not anticipated to migrate beyond the east or south drainage system toward 

. WJ.lmii:tgton, but are more likely_ to discharge ~9 surface water._(Re£ 7, pp. 29-31, J:'igs. 18-19). 

Groundwater flow in the lqwer sand unit is influ~ilced by the level"ofthe Cap~ Fear River, to which. 
the unit has. apparently been hydraulically connected as a result of dr~dging it:t the riverbed. A 
groundwater mound with a radial flow pattern occurs in this unit duririg low iide, however, the 

. overall flow direction shifts increasingly to the southeast as the river level rises (Re£ 7, p. 19). 
Whether groundwater contaminants in the lower sand unit can migrate laterally toward the 

. unconfined areas of the Castle Hayne aquifer is not presently known. · ' 

At most. of the monitoring well clusters completed on and adjacent to the site, gro) .. mdwater elevation 
monitoring has indicated an upward hydraulic !iadient across the peat formation which separates the 
2 sand units. These upward hydraulic gradients persisted throughout the tidal cycle and indicate that 
the low~r sand unit is partially confined by the peat. No. apparent vertical gradient was evident at 

· · one south-central, cluster. Near the south property line (and away from surface water), groundwater 
levels indicated a downward hydraulic gradient at 2 clusters (Re£ 7, Att. A, Fig. 3). ETENirogroup 
has mdicated that th~ upward hydraulic gradients tend to persist throughout the tidal cycle near the 
drainage ditches, but that gradients tend to fluctuate closer to th~ Cape·Fear River (Ref. 7, pp. 21-
22). Whether contaminants in the fluctuating areas have migrated vertically to the Pee Dee aquifer 
is not .known. . · 

4.2 Groundwater Targ·ets 

No municipal water supply wells are located within 4 miles of the site (Ref. 28 ). The City of . . 
W.tlmington's active water sour~e consists of surface water intakes over 15 miles upstream of the site 
on the Cape Fear River (Refs. ·28-29). 

12 
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The 1994 community· well database indicates that 3 community wells supply approximately 680 
residentsWitbina4-mileradiusofthe:Site(Ref. 28;Refs. 30-31). Two ofthewells, suppl~ng ·625 
people, are lo9ated 1.7 and 3.8 miles east-northeast of the site, in areas where potable wel.ls have 
historically tapped both the Castle Hayne and the P.ee Dee aquifers. The other 55 community -well 
users are located 1.6 miles west of the site and probably utilize the Pee D~e aquifer {Ref. 21, pp; 62-
74, Fig. 3). A house CO'!Jnt indicates that approximately 1449 people are supplied by individual 
d<:>mestic wells within a 4-Iilile radius, .the nearest estimated to be 1. 6 ~es west of the site (Refs. 3' 1-
32). All of the domestic wells identified in New Hanover County ar~ located north of Smith Creek, . 
so it is likely that all the domestic wells within 4 miles of the site tap the Pee bee aquifer (Ref. 1; Ref. 
21, pp. 62-74, Fig. 3). ·Th~ total groundwater population within 4 miles ofthe site is estimated to 
be .2~29 people (Refs. 31-32; Table 1). . · 

. . ) . . . . 
The nearest gro'undwater supplies to the site are springs which supply outdoor faucets in Greenfield 
Park, approximately 0.25-0.5 miles southeast of the site. These springs aie classified as 
noncommunity, transient supplies (Ref. 28). The nearest other known groundwatet supplies are the 
community and don;testic.wells located 1.6 'mil'es west of the site,. and the community well located 
l.Tmiles east of the site (Ref. 1; Refs. 30-31; Fig. 1). No wellhead protection areas ~As) are 
desigmited in NC (Ref. 33) .. · ' · 

4.3 Sample Loc.ations . . 

No groupdwater sampling was conducted at the site by the NC Superfund Section during the SIP. 
Analytical data from: samples collected onsite during recent hydrogeologic evaluations were sufficient 
to characterize subsuiface soil and groundwater conditions beneath ~he site. : . . 

- • I • 

During the January 1985 FIT Screeriing Site Investigation (SSI), a groundwater sample was collected 
at one of the non-pere~al springs in.Greenfield Park, approximately 0.5 mile southeast of the site 
(Ref. 5). Because this is a non-perennial transien~ supply, it was not resampled during the szy. 

The Fit ped-ormed e~ly.sampling at 4 of the originalS monitoring wells in~talled at the site. The 
FIT sampled monitoring wells MW-1 (CW-1, near the Creosote Ditch), MW-2 (CW-2, near the 
Treatment Areas), MW-4 (CW-4, near the north slip .fill area), and MW-5 '(CW-5, northeas~ comer 
of the site) (Ref. 5, pp. 5~7, Fig. 2). · 

Ge~ty & Miller sampled·landfarm mqnitoring wells MW-6 through MW-9 in October 1990 and 
again in October 1991 to determine whether. the landfarm area had contaminated the upper san~ unit 
at the site. Both G&M sample sets were tested for the semi-volatiles associated with creosote, and · 
the 1991 samples were also tested for copper, chromium, and arsenic (Ref. 12, pp. 3-2 - J-4, Table 
4-4; Ref 13, p. 3-~ - 3-3, Table 4-3). . · 
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Radial 
pistance· ·{mi:): 

o.o:.o.25 ·. 

. 0;25-0 .. 5 
..I 

0'.5-1..0 

1 0 .. -.2.0 

-2~.0-3.'9 

. ·3.0-4.0 

Dom·l;l·stic wells· 

.. N Han. Co. · .. Srun. ·cq, 

·o 0· 

.. 0 0 
. ': 

o. Q .. •' 

·o 27 

. 10 60 

189· 253 . 

Subtotals: 

TABLE t 
SOUTHERN WOOD PIEDMONT co. 

· · WILMfNGTON,'Nc . 
... NCO OqS 51:7 467 

GROUNDWATER POPULATION COUNT 

DofDesti'c Well f>opula~ion .. :Co~nmunity Well P.9pulation 

N H~n; Co. s·run·~ Co~ N Him. Co. Brun .. Co. 
: 

0 0 0 0 

0 ·o 0 ·0. 

.. 
0 0 0 0 

.. :·:, 
\ .... 

0 73 25 55 
.. .. .• . 

27 l61 
. 

0 0 ,,.. .. -·· .. 
' 

.5Q7 68.1 .. ·~ ~-~:: : .. 600· 0. 
~ 

.. .... ~~:· .. 

534 915' ' . : q25 55.: . . 
. .'i!'' 

. Total· Well 
. Pop.ulation 

0. 

0 .. 
: ::: .... 
0 

153 

·188 

1788 

2129 

1. . Hqus·e GOUnt completed by~· F. P~rker;·NC Sup'erfu'ncf Se~tion, using· current. USG$ ·7-1'(2 mi~utephotoqu~drangles. 
·and ·avaiiabfe information o'il curre·nt water main ·distribution. · . · · · · · · · · · · 

2 .. Domestic po·pulatio~l based on 1-9.90 Censt,.rs mea~ household popuhition·s f~J'~ Lel_qpd. and Wrightsbon?, .NC (Ref; ~2). 
· 3; · Approximately 50 % of houses ·in BrUI:tswick Co .. se·ction of study area are report~d ~.o :~.r7e w~IJs· (R.ef.· 31_). ·. · 
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4.5 · Groundwater Conclusions 

"Qse and storage of wood-preservfug chemiCals at the Southern Wood Piedmont Co. site has 
resulted in extensive groundwater contamination both on site and on the additional State Ports 
Authority to the southeast. Subsurface exploration and sampling have revealed the pres~nce of 
both aqueous and nonaqueous organic contaminants· in the upper sand unit at the site. . The lower 
sand uirlt has aiso been contaminated, apparently by vertical migration of aqueous contaminants 
~ough the semi-confining peat layer between"the units. ' 

An~ytical and- hydrogeologic data indicate that lateral migration in both units is influenced by 
proximity to the on-site drainage ditCh, which apparently acts as a discharge boundary to eastward 
groundwater flow. To the south arid west of the site, Gr~nfi.eld Creek and the Cape Fear River 
may also act as disch~ge boundaries· to contaminant ~gration in the uncon~olidated seQiments. 

No groun~wate! samples have been collected from the Pee ·nee Formation beneath the sit~. The 
formation is separated from the overlying contaminated groundwater units by· a· continuous, tight," 
dry clay layer 2.5 to 4 feet thick This clay is reported to cap tp.e entire formation, which serves 
as the regional aquifer northwest of the site. The Castle Hayne Formation, the regional aquifer 
south and east of the site, is reported to be only partially confin~, ~d receives recharge through 
overburden .units east of the site. · 

The nearest known domestic or community wells are located 1.5 to 2 miles froz:n the site. An 
artesian spring used by the public and located less than a mile southeast of the site was reportedly 
contaminated ·by toluene and 11 halogenated organic. solvents. · Because, only one of the 
compounds (toluene) was detected in the SWP groundwater samples, however, the contamination 

. is not considered attributable to the site. Based· on the above information, the .presence of · 
subsurface contamination at the s~te is not believed to be a likely threat to any drinking water 
supplies. 

5.0 SURFACE WATER PATHWAY 

5.1 IJ;Ydrologic Setting 

·Based on sui:face topography (Ref. 18), runoff from most of the site is·anticipated to flow in a 
general south-southeasterly direction, toward the wetlands and the existing drainage ditch at the 
eastein edge of the site. 'The drainage ditch begins on site, receiving runoff via shallqwer ditches 
along the entry road within the site (Photos 3-4,.15-16. The system drains tp the Cape Fear River 
via.Greenfield Creek. The ~ain ditch is tidal an~ is therefore considered perennial: The_ upper 
end of the main ditch . is one of multiple probable points of entry (PPEs) to the surface water 
pathway, but it is the primary on~, draining the majority of the site (Figs. 2-3). · 

18 

.·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 



-· 
I 
I· 
I 
I 
I .. 
I· 
I 
I 
I 
I 
I 
I 

•• 
• • :" · . 

• 
-.-.. I. 

. . .-. 

Greenfield -Creek conveys runoff from the main PPE to the Cape Fear River. The Creek flows 
from freshwater <;ireenfield Lake, at a dam located approximately 700 feet upstream o·f where the · 
main drainage ditch enters the creek. Based on topography, the entire creek below the dam may 
be tidally influe!].ced (Ref. 1; Ref. 18).' · 

Runoff frOm the jetty area and from most of the on-site Area TWS is expect~ to flow dir~tly to 
. the Cape Fear R,iver via a second PPB at the southern of the site's 2 former boat slips. A third, 
minor PPE exists where an' intermittent ditch at the site's northern edge directs runoff from the 
northernmost areas of the site (Ref. 7, Figs. 2..:3). Beeause of the ·site's history ·of equipment 
remov~, excavation; and filling, however, its present topography and surface drainage may not 
be representative of the·pel;iod in which wood treating occurred. · 

.Tlie ·site is located. in the ~t bank of the Cape F~ River estuary, approximately 25 miles 
upstream of the open Atlantic Ocean (Ref. 1; Ref. 37, Fig. 2.3·; Photos 12-14)). With}.n the study 

· area, the river system includes seveial tributari~s, most notably the Northeast Cape Feci! River, 
which joins the ·cape Fear River 1.5 miles upstream of the site. Further upstream, flow of the 
Cape Fear River divides around Eagle Island, which lies westward across the main channel from 
the site. TP.e alternate channel, ·known as the Brunswick River, rejoins the Cape Fear River 
approximately.2 miles downstream of the site (Ref. i.; Fig. 1). · · · ' 

Flow within the Cape Fear estuary is significantly affected by ocean tides. Flow rates are affected 
several tens of mil~ upstream on both the Cape J:ear and the Northeast.Cape Fear rivers. Tidal 
flow reversal on the Cape Fear River has been documet:tted as far inland as Phoenix, NC, over. 
14 miles upstream of the site (Ref. 1; Ref. 37, p. 23 (Fig. 2.3)). On the Northeast Cape Fear 
River, salt water intrusion occurs up to the east-west river section north of Castle Hayne, at least .. 
15 ·miles upstream from the sit~ (Ref. 37, Plate 1). · 

. . 

Based on this information, the surface water pathway can be characterized to include 1) a 15-
Ji:nile section of the lower Cape Fear River, 2) a 15-mile upstream section· that includes the Cape 
Fear (and Brunswick) :River, and 3) a 15-mile upstream path containing 1.5 miles 9f the Cape 
Fear River, and .13.5 miles of the Northeast Cape Fear River. Bach also·includes !he tidally
reversing portions of any tributary streams that fall within the distance limit (Ref. 1; Ref. 8; Fig. 
l;·Fig. 3). . . 

The peak flow rates of the various pathway segments during tidal reversal are not known. The 
. seaward flow rates of the various pathway segments can be estimated based on their drainage areas 
.and on annual runoff statistics for the region~ The existing on-site drainage 'ditch has a. limited 
drainage area, and is estimated to flow at less than 1 cfs. Based on the data, Greenfield Creek 
is estimated to flow at 6 cfs. The lower Cape Fear estuary from the Northeast Cape Fear River 
tO 15 miles below the site has a calculated ·mean flow rate of 16,12.8 cfs. Further upstream, the 
Cape Fear River wa8 ·calculated to flow at 11~778 .cfs. Within the distance limit, the calculated 

-mean flow of the Northeast Cape Fear River is 25~1 cfs (Refs. 38-39). 
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Water-quality c~~cations of the variou·s-pathway secq.o~s differ because of sa!fuity. Upstream 
of the mouth of Toomers Creek (at the north end of Eagle Island (Ref . .J, Fig. 1)) the Cape Fear 
River is designated Class ." C ·Sw", meaning that ·the water is suitable for aquatic ~fe propagation 
and survival, fishing, wildlife, secondary recreation and agriculture. The Sw modifier mdicates 
low velocity (as in swamps), as. the river meanders through wetland . The Northeast Cape Fear 
River, frotn Ness Cr~k upstream to the 15-mile limit, has the same classification. ·For the 
ieinainder of the pathway both rivers are designated "SC~', the tidal salt water equivalent of class 
"C" (Ref. 41). The entire site is mapped wi~in the 100-year floodplain of the Cape Fear River 
and Greenfield-Creek (Ref.:42) · 

5.2 Surface Water.Targets 

Two inactive· surface water in~es for the City of Wilmington were listed within the 15~mile 
. distance limits from the site .. One is located at Toomers Creek and the other is on Smith Creek, 

both approximately 4 miles upstream of the site d~g normal floy.'. Because of salinity problems 
related to historical droughts, neither intake has bee~ used for several decades except for 
emergencies. ~e city's active intake is loeated at Riegelwood, ·more than 15 miles upstream of 
the site on the Cape Fear River. No primary or standby municipal intakes cuf!ently operate within 
~5 mil~ upstream or downstream of the site (Ref. 21, p. 59; R~fs. 28-29). · 

. .· 
State fisnery·biologists report that both the Cape Fear River and the Northeast Cape Fear River 
support a seasonal commercial fishery. In the Wilniington area, tra.O.sient americari shad, hickory 

. shad, and herring are taken for human consumption. Sport and subsistence fishing also yield 
resident largemouth and striped bass, flathead and blue catfish, and redbreast sunfish. Marine 
~isheries officials·report that the Cape Fear River at Wilmington is a nursery for blue crab, eel, 
and shrimp, which are commercially harvested within 15 miles downstream of the site (Ref. 43) .. 
At least 1 spe¢es of s~all crab was observed onsite during the SIP reconnaissance (Ref. 6, p. 2). 
F~sh and wildlife enforcement personnel maintain that any accessibJe locations on Greenfield 
Cr¢1<: ot Greenfield 12.ke would be fished as well. · · · 

. The site lies directly north, and upgradient, of a mapp¢ wetland area which frqnts the main 
.drainage ditch between the main PPE and Greenfield Creek. This wetland frontage totals 
approXimately ·0.45·. mile.~·.:. -Because of the low topographic relief and tides, wetlands are 
widespread within· the study ar~. Mqst ~f the main Cape Fear and Northeast Cape Fear River 

• \ channels ~.lined with mapped wetland frontage, In addition, several of the river systems I smaU .' 
ti~tributarles ~~der through large wetl~d ar~s. In p~cular, the lower por?ons of Indi~, 
~turg.eon, Jacke]s, Mallory, and,Town creeks undergo tidal reversal and contain several nules 

. of fro'nt?ge. within intervals .. subject ·to tidal reversal, a total of approximately . 170 miles of. 
frontage are mapped within 15 miles upstream an~ downstream of the site (Ref~ 8; Ref. 4.0). 
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· Ten rai:~ animal species and 8 rare plant species have been reported within the surface water 
pathway. Of these, 4 animal and 2 plant.gpecies are listed as endangered or threatened in NC or 
the US (Fig. 3). These species are summarized in Table 3 (Ref. 45). The nearest (NC) 
Endangered animal species to the site~ Acipensor brevirostrum (Shortnose Sturgeon), was 
identified 0.5 mile upstream on the Cape Fear River. Th~ (NC and US) Threatened species 
AlligatOr mississippiensis (Ameiican Alligator) has been identified at 161ocations along the Cape 
Fear River, Brunswick Riyer, and Northeast Cape Fear River. The (NC) Endangered snail 
species Planorbella magnifica (Magnificent .Ram's Hom) and .the (NC and US) Endangered 
manimal, Trichecus manatus (West Indian ·Manatee) are reported in the Cape Fear e5tuary, 7.4 and 
12 miles downstream of the site, respectively (Refs. 45-46); The (NC) Threatened plant species 
Lilaeopsis caroliniahsis (Carolina Grasswort) and· Platanthera nivea (Snowy· Orchid) were 

.idenfified on a tidal flat at locations 2.4 and 3.0 water miles downri~er from the siie; respectively 
(Ref. 45; Ref. 47). 

5.3 Sample Loeations 
. . 

On 14 ~ions between December 1985 and July 1993, SWP personnel collected surface water 
samples at 4 designated locations· along the east bank of the Cape Fear River. The 4 locations 
included ·the US Route 74 Bridge, one of the 2 old boat slips west of the site, the:·mouth of 
Greenfield Creek, and the State PortS Authority waterfront, locations ranging from approximately 
3500 feet upstream to 3500 feet downstream of the site (Ref. 7, Fig. 22; Ref. 49) .. The samples 
were tested for sen:ll-volatile organic compounds and metals. Concurrent sediment sampling· was . . 

not performed at these locations, not having been specified in the Administrative Order of Consent 
(Ref. 11, p. 6). ETEJVirogroup resampled surface water at these same locations on January 18, 
1994 (Ref. 7,.p. 29): · · · · 

The last known sampling· and testing of Cape Fear River sediment occurred during the January 
1985 SSI. At that-time, sediment sample SWP-RB-S was collected from the end of the jetty on 
the Cape Fear River (Fig. 2). This location lies between the 2 waterfront PPEs. Sediment sample 
.SWP-BK-S1 was collect~ from Greenfield Creek below Greenfield Lake for compapson (Ref. 
5, p. 8, Table 1, Table 5). · 

in December 1992,. ·during Phase ll of their assessment, ETE/Virogroup collected 11 soil and 
sediment samples both on and offsite, along the existing dramage ditch .and the north bank of 
Greenfield Creek. The samples, numbered SS-1 through SS-11,. were·collected from .2-foot-deep 

. borings and amily~ for voiatile and semi-volatile compounds and inorganic parameters.. No 
surface water sampling ·was conducted at these locations ·(Ref. 7, .P· 21, Att. A). 
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Table 3 
Southern Wood Piedmont Co. 

.Wilmington, NC 
NCD 058 517 467 

• 0 

Surface Water Pathway - Endangered/Threaten_ed ~pecies · 

.Species Name: ·Distance from Site Status Rank 
(Downstream) NC us NC Global· 

Animals: 
Trichecus manatus 12 E E SIN G2? 

(West Indian Manatee) . 
Planorbella magnifica · 7.4 E. c2· Sl. Gl 

(Magnificent Ram's Horn (snail)) 
Acipensor brevirostrum · 0.5 E Sl G3 

(Shortnose Sturgeon) · 
Alligator ntississippiensis 1.4 .T T S3· G5 

(American alligator) · 

Elants.: 
Platanthera nivea ·3.0 T Sl G5 

(Snowy Orchid) 
. Lilaeopsis carollniansis 2.4 T 3C S3 GJ 

(Carolina Grasswort) 

Status Codes: 
!IS. NC 

E = Endangered E = Endangered 
T = Threatened T = Threatened 

C2 = Candidate 2 
3C = Candidate 3 

Rank Codes: 
NC 

S 1 = Critic?Uy Imperiled in NC due to extrenie rarity. 
S3. = Rare/Uncommon in NC. 
N = Nonbreeding, migratory.· 

23 

.· 

I 
I 
-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
•• 
I ,. 
I 

' 
' •. : 
' II. 
' .. 
II 
II 

' 

Distail;ce (mi.): 

0.0-0.25 

0.25-0.5 

0.5- 1.0 

1.0-2.0 

2.0-3.0 

3.0- 4.0 

.TableS 
·Southern Wood Piedmont 

Wilmington, NC 
Population Distribution 

Population: 

527 

828 

7,206 

16,147" 

12,212 

·14,994 

6.3 · Soil Sample Locations 

Cumulative 
Population: 

. 527. 

1,355 

8,561 

24,708 

36,920 

51,914 

. . 

In 1982, prior to any soils excavation or treatment, SWP and the NC Division of Health Services 
collected 4 split soil sample sets along the· Oil Treating and Track areas (Refs 16-17; Flg. 2). . In 
the CCA Area,_ soil sampling for arsenic EP toxicity was used as a screening t~ol to guide soil 
excavation and disposal (Ref. 20, pp. 4-10). · 

· In February and April, 1991, Geraghty & Miller collect¢ 48 soil samples from 35 ·~orings in 
the NTA,· NTB, and TWS areas of the site. Sample depth ranges were 0~6 inches in the 2 Non
treated Wood (N1W) ~'and Q-6 inch~ and 12-18 inches in the rreated Wood Storage (TWS) 
area (Ref. 14, p. 3-1, Fig~. 4-1 to 4-:3).). Soil in these ar~ ha~ b~n tilled, but not treated. 

.. G&M conducted 2 sampling events at the landfarrning areas, collecting soil composites ·from 5 
borings at each landfarming area in October 1990 and again in Octqber 1991 (Ref. 12, p. 3-1; 
Ref. '13, p. 3-1). Each sample fraction waS a composit~ from 3 depths within the landfarmed 
material ~d 1 depth within the underlying substrate. Thes~ samples were tes~ed for pH, various 
nutrients, and PAH co~pounds. 'The 1990 samples were also tested for dio~s and furans. Thes~ 
landf~ investigations ~ere completed in preparation for G & M' s December 1993 Risk 

· Assessment report (Ref. 15). 

ETE/Virogroup sampled soils at. the former Creosote Ditch area in December 1992. These 
samples w~ collected from within 2 feet of the ground surface at 3 locations (SS-4 through SS-6) 
along the former rourse of. the ditch. The samples were tested for volatile and semi-volatile 
organics and for inorganics (Ref. 7, p. 11, Fig. 3). 
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