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STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the Qperable Unit One Renedial Action for the FCX-Statesville
Superfund Site (the "Site") in Iredell County, North Carolina, chosen in accordance with the
Conpr ehensi ve Environmental Response, Conpensation, and Liability Act of 1980, as anended by the
Super fund Anmendnents and Reaut horization Act of 1986 and, to the extent practicable, the

Nati onal Contingency Plan. This decision is based on the admnistrative record file for this
Site.

The State of North Carolina concurs with the selected renmedy for Qperable Unit One. State
comrents on this Record of Decision, as well as EPA' s responses to those comments, can be found
in Appendi x A of this docunent.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this Record of Decision, nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The Operable Unit One Renedial Action addresses a portion of the groundwater contam nation at
the Site. The major threat is the contaninated groundwater enmanating frombeneath the Site.

The next two phases of cleanup, known as Qperable Units Two and Three, will address contan nated
soil at the Site and all other soil, surface water/sedi nent, and groundwater identified during
the Operable Unit Three Renedial Investigation/Feasibility Study. The nmjor conponents of the
Qperable Unit One Renedial Action include:

GROUNDWATER
Extraction of groundwater at the FCX property and to the south of the FCX property that is

cont am nat ed above Federal Maxi mum Contam nant Levels (MCLs) or the North Carolina G oundwater
St andards, whi chever are nore protective;



On-site treatnent of extracted groundwater via Chemcal Precipitation/Filtration and Carbon
Adsor pti on;

Di scharge of treated groundwater either to the local POTWor nearby surface water pathway;
Moni toring of groundwater entering and exiting the treatnent system as well as nonitoring of
the groundwater quality across the Site for an estinmated 30 years; and the use of deed
restrictions in the affected area to prohibit the consunpti on of contam nated groundwater

ADDI TI ONAL SAMPLI NG AND MONI TORI NG

The installation of additional nonitoring wells may be required during the Renedial Design to
further characterize the nature and extent of groundwater contam nation. Additional aquifer
tests may al so be needed in order to properly design the sel ected renedy.

In order to establish a broader database on groundwater quality and to maintain a | evel of
protection for private well users living dowgradient fromthe Site, sanples will be collected
and anal yzed on a regular basis prior to inplenentation of the Renmedial Action

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the Renedi a
Action, and is cost-effective

This renmedy utilizes permanent solutions and alternative treatnment technol ogies to the nmaxi mum
extent practicable, and satisfies the statutory preference for remedi es that enpl oy treatnent
that reduces toxicity, nobility, or volune of Site contam nants as a principal elenent.

Since this renedy may result in hazardous substances remai ning onsite above heal t h-based | evel s,
areviewwll be conducted within five years after cormmencenent of the Qperable Unit One
Remedi al Action to ensure that the renedy continues to provi de adequate protection of hunan

heal th and the environnent.
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DECI SI ON SUMVARY
I. SITE NAME, LOCATI QN, AND DESCRI PTI ON
A. Introduction

The FCX-Statesville property is located at the intersection of Phoenix Street and Wst Front
Street (H ghway 90) approximately 1.5 mles west of downtown Statesville. Beginning around
1940, Farners Cooperative Exchange (FCX) began operations as an agricultural distribution
center. These operations included the fornul ation, repackagi ng, warehousing, and distribution
of farmchemcals, primarily pesticides and fertilizers, along with the mlling and sale of feed
grains. The repackaging of |iquid pesticides was di scontinued in 1966 and dust repackaging in
1969. Testinony from previ ous enpl oyees indicates that 5, 000-10,000 pounds of DDT, DDE, and
possi bly liquid chlordane were di sposed of on-site in two trenches, buried with six feet of

soil, and later covered with a reinforced 8"-thick concrete slab and warehouse. Pesticide
contamination in the soil as well as pesticide and volatile organic conpound (VOC) contam nation
in the groundwater have been docunented at the Site since 1986. FCX filed for bankruptcy in
Sept enber 1986

B. Site Description

The Site is approximately 5.5 acres in size. The coordinates of the Site are |latitude 35 47

11" north, longitude 80 54' 58" west. The Site is bounded to the north by the Norfol k- Sout hern
Rai |l road and Burlington Industries (fornmerly Beaunit MIIs), the Carnation M|k Conpany property
to the west, residential/snmall business property along the south side of West Front Street, and
a pre-fabricated utility and sales lot on the east side of Phoenix Street. Figure 1-1 shows a
Site diagram

Prior to 1950-51, the main structures at the Site included a U shaped building | ocated on the
western half of the property used for pesticide operations, and several buildings on the eastern
hal f of the property used for the mlling and baggi ng of feed grains. A snall office building
was al so present near the southeastern corner of the property.

Bet ween 1950 and 1969, nost of the buildings on the property were denolished (with the exception
of the small office building). Two warehouses have been constructed at the Site since the
dermolition. A large brick warehouse was constructed in 1969-70, and a snaller, nmetal warehouse
pai nted bl ue was constructed in 1982. An asphalt parking lot is present between the warehouses
and West Front Street.

The najority of the Site to the east of the two warehouses is a gravel ed area, and contains a
large reinforced concrete slab and snaller concrete tractor trailor pads.

C. Topogr aphy

The Site is situated in the Piednont physiographic province in western-central North Carolina
The Pi ednont physi ographi ¢ province surrounding the Site is characterized as gently rolling and
sl oping, with slopes on-site ranging up to 1.5 percent. Slopes in the imediate vicinity of the
Site range from2 to 6 percent. Elevations within a four-mle radius of the Site range from 740
to 970 feet above nean sea |evel

D. Ceol ogy/ Hydr ogeol ogy

The Site lies within the geol ogic belt known as the Bl ue R dgel nner Piednont Belt. The Blue
Ri dge- I nner Piednont Belt generally consists of netanorphic rocks including gneisses and



schists, as well as gradations of the two types. Mst of these rocks near the surface have
weat hered into a | ayer of "overburden" overlying the fractured but relatively unweat hered
bedrock. The overburden ranges in thickness from15-40 feet at the Site, and consists of
saprolite and residual soils interspersed wth unweathered gneiss/schist, and to a | esser
extent, alluvium Ganitic intrusions are also common in the area of the Site. Soils in the
general area of the Site belong to the Lloyd Association. These soils, |ocated al ong broad
ridges with short side slopes, are characterized as deep, well-drained soils with a subsoil of
dark red clay.

G oundwater at the Site occurs in an unconfined-to-sem confined aquifer consisting of the
overburden hydraulically interconnected with the underlying fractured bedrock. The saturated
overburden serves as a groundwater reservoir which supplies water to the fractures, faults, and
ot her secondary perneability features in the bedrock. Approxinmate depth to groundwater in the
saturated overburden in the vicinity of the Site generally ranges from 27 to30 feet bel ow | and
surface. During the wetter periods of the year, groundwater nay intersect the ground surface
and becone overland or surface water flow.

E. Surface Water

On-site surface water drainage and flow patterns are generally control |l ed by topography and
several nan-nade drai nage structures constructed al ong West Front Street and Phoeni x Street.
Surface water flowis generally to the south into Free Nancy Creek, which converges with Third
Creek approxinmately 1.5 nmiles southeast of the Site (two mles stream distance).

Third Creek flows in a easterly direction for approximately 15 mles, where it enpties into the
Sout h Yadkin R ver

F. Meteorol ogy

The climate in Iredell County is classified as fairly mld, and is influenced by the nountain
ranges to the northeast, and the Atlantic Ccean to the southeast. Prevailing winds are fromthe
sout hwest, al though northeast winds do frequently occur in the autum. Relative humdity

aver ages about 70 percent throughout the year. Monthly total precipitation generally ranges
fromabout 3 inches during Cctober and Novenber to about 5 inches during July and August.

G  Denography and Land Use

The Site is located along an industrial corridor which stretches along West Front Street. The
area around the Site is characterized by a conbination of |ight/heavy industry, comercial
residential, and institutional. The estimated population within the five-mle radius of the Site
includes all of Statesville (18,622 in the 1980 census) and an estimated 9,500 living in I|redel
County outside the city limts. The population within the three-mle radius of the Site

i ncl udes about 90% of the city's popul ati on (about 17,000 people) and 2,440 county residents.

H Wilities

El ectricity, telephone, as well as water and sewage connections have been term nated since FCX
decl ared bankruptcy in 1986. Nevertheless, these utilities are avail abl e upon request.

I'l. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
A Site Hstory

FCX began operating the Site as an agricultural supply distribution center about 1940 and



continued to operate the Site until declaring bankruptcy in 1986. The Site served as a
formul ati ng, repackagi ng, warehousing, and distribution center for pesticides, fertilizers, and
feed grains. The repackagi ng of |iquid pesticides was discontinued in 1966 and dust repackagi ng
in 1969. Testinony from previ ous enpl oyees indicates that 5,000-10,000 pounds of DDT, DDE, and
possi bly liquid chlordane were di sposed of on-site in two trenches, buried under six feet of
soil, and later covered with a reinforced, 8"-thick concrete slab and warehouse

Previ ous investigations conducted prior to the Renedial Investigation at the FCX Site have been
conducted by Fred C. Hart for Southern States Cooperative, by the North Carolina Departnent of
Human Resources (NCDHR) (now known as the North Carolina Departnment of Environnent, Health, and
Nat ural Resources Superfund Section (NCDEHNR)), and by EPA-Regi on |V Energency Response

The Fred C. Hart investigation in February 1986 resulted froma pre-purchase environnenta

eval uation on behal f of Southern States Cooperative. Five conposite soil sanples were collected
to investigate the soil for reported pesticide contam nation. Four pernanent nonitoring wells
were installed on-site to investigate the groundwater for reported pesticide contam nation

Anal ytical results of the soil sanples indicated the presence of nine pesticides, nbst notably
chl ordane and DDT. Pesticides and volatile organi c conpounds (VOCs) were detected in the
groundwat er, nost notably the pesticide gammaBHC (li ndane) and the VOCs tetrachl oroet hyl ene and
trichloroethylene. Figure 2-1 shows the concentrations of pesticides identified in the
groundwater during the Fred C Hart study in 1986. Figure 2-2 shows the concentrations of

vol atil e organi ¢ conpounds (VOCs) identified in the groundwater during the sane study.

The NCDHR conducted a Site Inspection in May 1986. Soil sanples were collected both on-site and
off-site in the front yard of an adjacent residence. G oundwater sanples were collected and

anal yzed fromthe four existing wells, as well as a water supply well on the Carnation M|k
Conpany property | ocated approximately 800 feet to the west of the FCX property boundary.

Anal ytical results of the soil sanples indicated the presence of pesticides both on the FCX
property as well as on adjacent properties. Lindane, fluorocarbons, VOCs, and caprol actum were
identified in the groundwater sanples

EPA- Regi on |1V Emergency Response conducted an energency sanpling investigations at the Site in
January 1989 and again in January 1990. Extensive exploratory borings were drilled through the
mai n war ehouse concrete floor in an attenpt to locate the alleged pesticide trenches. Efforts
to locate the pesticide trenches were unsuccessful. Four nmonitoring wells were installed at two
locations on-site, two wells screened in the overburden portion of the aquifer and two wells
screened in the bedrock portion of the aquifer. Pesticides and VOCs were once again identified
in the groundwat er

B. Enforcenent Activities

On Septenber 17, 1986, FCX filed a voluntary petition under the provisions of Chapter 11 of the
United States Bankruptcy Code. The EPA, NCDEHNR, and FCX entered into a settlenent agreenent,
wher eby FCX established a trust to be used to renediate the Site. Goundwater nonitoring at the
Site since the Fred C. Hart study in 1986 has consistently shown the presence of VOC

contami nation. EPA has signed an Adm nistrative Order of Consent with Burlington Industries and
El Paso Natural Gas Conpany to performan RI/FS to deternmine the nature and extent of the VOC
contami nation at portions of the Site

The FCX-Statesville Site was eval uated using the Hazard Ranking System (HRS). The Site was
proposed for inclusion on the National Priorities List (NPL) on June 24, 1988, and was finalized
on the NPL on February 21, 1990. EPA-Region IV initiated an RI/FS at the Site in Septenber 1990
with the aid of EPA's Environnental Services Division, and EPA's A ternative Renedi al Contract
(ARCs) contractor, Roy F. Wston



111, HGHLI GATS OF COWUNI TY PARTI C PATI ON

Pursuant to Section 113(K)(2)(B)(i-v) and Section 117 of CERCLA 42 U.S. C. 9613 (K)(2)(B)(i-j),
and 42 U S. C. 9617, the Community Relations Plan and the RI/FS Reports were nmade available to
the public in the Adm nistrative Record |ocated both in the Infornmati on Repository maintained at
t he EPA Docket Roomin Region IV and at the Iredell County Library in Statesville, North
Carolina. Fact sheets notifying local citizens about the availability of these docunents,

expl aining the RI/FS process, and summarizing site-related activities were sent out in May 1991
and April 1993. A public neeting was held on May 31, 1991 to informcitizens about upcom ng R
activities. Notices of the Proposed Plan public neeting were published in the Record and
Landnmark, the Iredell County News, the Charlotte Chserver, and the Chall enger Newspaper on May
6, 1993. A 30-day public comment period was held from My 6, 1993 to June 5, 1993. The
Proposed Pl an public nmeeting was held on May 20, 1993 where representati ves from EPA answer ed
questions about the Site and the renedial alternatives under consideration. The public
requested an extension of the comment period during the nmeeting. Based on this request, EPA
extended the coment period to August 2, 1993. Representatives from EPA have net with
individual citizens and citizen groups on nunerous occasions over the past several years to
obtain their input and to keep theminformed. The local citizens group "Gtizens for a Cean
Envi ronnent” applied for and were awarded a Techni cal Assistance Gant (TAG on March 23, 1992.

I'V. SCOPE AND ROLE OF RESPONSE ACTION WTHI N SI TE STRATEGY

As with many Superfund sites, the FCX-Statesville Site is conplex. For this reason, EPA
currently believes that the renediation of the Site will be acconplished nost effectively by
i npl enenting three phases of cleanup, referred to as "operable units".

Each operable unit requires a separate RI/FS, a separate Proposed Plan, and separate ROD. The
obj ectives of the three operable units (OJs) at the Site are:

QJ ne: Address the groundwater contamination beneath the
FCX property and to the south of the FCX property

QU Two: Address the soil contami nation (nainly pesticides,
pol ycyclic aromatic hydrocarbons (PAHs),
pent achl or ophenol, and dioxin) at the Site

QU Three: Address all other contanination which was not
characterized during the initial RI/FS (nainly
soi|l, groundwater, and surface water/sedi nent
contam nated with vol atile organi c conpounds)

The ROD for Qperable Unit One is expected to be signed in Septenber 1993. The intent of the
Qperable Unit One Renedial Action contained inthis RODis to reduce the risk at the Site by
reducing the threat posed by groundwater contam nation, as well as to restore the groundwater
aquifer to its beneficial use(s).

The Operable Unit One Renedial Action will achieve these objectives by containing the off-site
novenent or mgration of contam nated groundwater |ocated beneath the FCX property and to the
south of the Site, as well as treating the groundwater to neet all Federal and State

requi renents.



V.  SUMVARY OF SI TE CHARACTERI STI CS

The purpose of the Rl at the Site was to characterize the nature and extent of groundwater
soil, surface water, and sedi nent contam nation

A. G oundwat er Contam nation

The groundwater investigation was conducted in two phases; phase | was conducted in June 1991
and sanpling for phase Il was conducted in June and Cctober 1992. In the first phase, sanples
were collected fromtwelve (12) on-site nonitoring wells, one of which is an upgradi ent well
(MN04) .

G oundwat er sanples were also collected fromthe Carnation well |ocated approxi mately 800 feet
west of the Site, as well as fromthree (3) private wells located south of the Site. Table 5-1
contain the phase | groundwater sanple results, including the nunber of detects, the range of
concentrations, and the nean concentration for each of the netals or conpounds detected. The
units of measure for the groundwater sanples are mcrograns per liter (ug/l), comonly referred
to as parts per bhillion

Phase | Results

A nunber of pesticides were identified in the on-site nonitoring wells. Al of the pesticide
conpounds detected in on-site nonitoring wells (with the exception of endrin ketone in well
MAM6S), were detected in sanples fromshallow wells M¥3, MAM5S, MM1, MW2 and one deep wel |,
MM 5D. The pesticides with relatively high water solubility constants, such as the individua
BHC conpounds and endrin ketone, were the only pestici de conpounds detected at concentrations
exceeding 1 ug/l. On the other hand, the pesticides with relatively |low water solubility
constants, such as the DDT conpounds, were not detected at appreciable concentrations at the
nonitored locations. Figure 5-1 shows the pesticide groundwater contam nation identified during
the phase | R

Nine (9) identified and four (4) unidentified extractabl e organi c conpounds, as well as fourteen
(14) purgeabl e organi ¢ conpounds were detected in sanples froma nunber of the on-site
nmonitoring wells across the Site at concentrations of 100 ug/l or less. Wth the exception of
di i sopropyl ether and xylene, all of the detected conpounds were chlorinated hydrocarbons. The
nost significant purgeabl e organi c conpound contam nation observed on-site in the nonitoring
wells was that due to the presence of tetrachl oroethene and its associ ated degradati on products,
including cis-1, 2-dichloroethene, trichloroethene, 1,1, 1-trichloroethane, 1,1-dichloroethene
and 1, 1-di chl oroethane. On-site tetrachl oroethene concentrati ons ranged from.65J ug/l to 270
ug/l. Chloroformwas al so detected in 7 of 12 nonitoring wells at |ow concentrations.

Trichl or of | uor omet hane, carbon tetrachl oride, and butylyi dene-bis ((dinethylethyl)methyl) pheno
were also identified in the upgradient on-site nonitoring well MW04. Figure 5-2 shows the

vol atil e organi ¢ conpound groundwater contami nation identified during the phase | R.

The sanpl e coll ected and anal yzed fromthe Carnation well indicated the presence of the

pur geabl e organi c conpounds tetrachl oroethene and its degradation product cis-1,2-dichloroethene
at concentrations of 26 ug/l and 4.2 ug/l, respectively. It also contained trichloroethene and
1, 2-di chl oropropane at concentrations of 8.8 ug/l and 2.9 ug/l, respectively.

Burlington Industries (located to the north of the FCX property) conducted an environnenta
assessnent of the property it currently owns. The analytical results fromthe assessnent
indicate that VOC contami nation is also present in the soil and groundwater on the Burlington
property at concentrati ons whi ch exceed current North Carolina dass GA standards. A separate
Operable Unit Three RI/FS will be perforned to characterize the nature and extent of the



contami nation associated with this property.

A nunber of netals were identified in the on-site nonitoring wells. Mst notably, chrom um was
detected in two sanpl es at concentrations above the drinking water standard of 50 (ug/l). Lead
was also identified in five (5) nonitoring wells at concentrati ons exceedi ng the Maxi mum

Cont ami nant Level (MCL) of 15 ug/l or the MCL Goal (MCLG of 10 ug/l.

Phase || Results

There were several objectives in collecting and anal yzi ng the groundwater sanples during the
Phase Il RI. The first objective was to provide a second round of sanpling data fromthe twel ve
on-site, permanent nonitoring wells. The second objective was to determ ne the nature and
extent of pesticide, VOC, and potential dioxin groundwater mgration fromthe FCX property in
both the overburden and bedrock portions of the aquifer. This was acconplished by installing
and sanpling twelve (12) tenporary wells and one (1) permanent bedrock well.

Wth the exception of a single occurrence of endrin ketone at a concentration of 0.27 ug/l from
well MW 10, all pesticides detected in sanples fromthe pernanent on-site wells were detected in
wells MW3, MM5S, MWM5D, MW¥1, and MW2. Pesticides were identified in M¥3 at the follow ng
concentrations, gamma-BHC or |indane (7.7 ug/l), beta-BHC (4.5 ug/l), alpha-BHC (2.8 ug/l),
endrin ketone (2.2 ug/l), delta-BHC (1.9 ug/l), and total chlordane (0.229 ug/l). Sanple MWV5D
contained lindane at a concentration of 3.7 ug/l. Al but one of the concentrations reported
for lindane, for both the pernmanent wells screened in both the overburden and bedrock portions
of the aquifer, exceeded its MCL of 0.2 ng/l. Figure 5-3 shows the pesticide concentrations
identified in the permanent nonitoring wells during the Phase Il RI.

Bronmaci |, an herbicide, was the npbst notable, extractable organic conpound identified in the
on-site nonitoring wells MM9 and MM7 at concentrations of 4JN ug/l and 50 JN ug/l,
respectively. The analytical qualifier "JN' refers to an estinated val ue based on presunptive
evi dence. Tetrachl oroethene was identified in the on-site nonitoring wells M¥1, MM2, and MM9
at concentrations ranging from58 to 220 ug/|

Q her conpounds identified in these wells, as well as in the pernanent nonitoring wells,
included 1,1, 1-trichl oroethane, 1, 1dichl oroethane, 1, 1-dichlorothene, chloroform
cis-1,2-dichloroethene, and trichloroethene. MLs for three conpounds were exceeded in sanples
collected fromfive of the wells. The ML of 7 ug/l for 1,1-dichloroethene was exceeded at
wells MV1 (21Jug/l), MM2 (11J ug/l), MM9O (7.4 ug/l), MAM5D (23] ug/l), and MW11l (7.4 ug/l).
The MJ of 5 ug/l for tetrachl oroethene was exceeded at wells MM1 (220 ug/l), MM2 (58 ug/l),
MM9 (75 ug/l), MM5D (130 ug/l), and MM11 (42 ug/l). The MCL of 5 ug/l for trichloroethene was
exceeded at wells MM1 (6.1 ug/l) and MW5D (11J ug/l). Figure 5-4 shows the volatile organic
conmpound concentrations identified in the pernanent nonitoring wells during the Phase Il RI.

Based on presunptive evidence of the conpounds dioxin and furan identified in the soil during
the phase | R, EPA sanpled nmonitoring wells M¥1, MM3, MWV5S, and MM5D to investigate if

t hese conpounds had | eached into the groundwater. No dioxins or furans were identified in any of
t hese sanpl es

O the twelve tenporary nonitoring wells sanpled during Phase Il, pesticides were identified in
four wells, three of which are located on the FCX property and one of which is |ocated south of
West Front Street. Figure 5-5 shows the location of the twelve tenporary wells and the

pesticide concentrations identified during the Phase Il RI. The sanple fromtenporary well T-11
indicated the presence of eleven (11) pesticides (including DDOT and DDD) at the highest
concentrations of any of the tenporary wells installed during the Phase Il R. DDT and DDD had

not been detected previously in any groundwater sanples collected and anal yzed during the Phase



| or Phase Il R

O the twelve tenporary nonitoring wells sanpled during the Phase Il RI, tetrachl oroethene was
the nost frequently identified purgeabl e organic conpound identified in the tenporary nonitoring
well's. Tetrachl oroethene was identified in five sanples at concentrations ranging fromO0. 60
ug/l in sanple T-7 to 340 ug/l in sanple T-12. The MCL was exceeded in sanples fromwells T3
T-9, and T-12. Trichloroethene al so exceeded its MJ value of 5 ug/l in sanple T-12 with a
concentration of 13 ug/l. Figure 5-6 shows the volatile organic conpound contam nation in the
groundwater as identified during the Phase | and Phase Il RI. This figure indicates that

t etrachl oroet hene (anmong ot her VOCs), has migrated several hundred feet to the south of the Site
(T-3) in the overburden portion of the aquifer. Tetrachl oroethene was also identified in MVM11,
the pernmanent nonitoring well |ocated south of West Front Street. The only notable extractable
organi ¢ conpound reveal ed in any of the tenporary nmonitoring wells was bis (2-ethyl hexyl)

phthal ate. Bis (2-ethyl hexyl)phthalate was identified in T-2 at a concentration of 52 ug/l.

B. Soil Contam nation

Al t hough the purpose of this docunent is to address groundwater contam nation on the FCX
property and to the south of the FCX property, a description of the soil contam nation is

provi ded bel ow to indicate where the source of the pesticide groundwater contam nation has been
identified. As stated in Section IV, the soil contamination will be addressed in Operable Unit
t wo.

The soil investigation was conducted in two phases; phase | was conducted in June 1991 and
sanpling for the phase Il was conducted in June and Cctober 1992. During the Phase | R, one
hundred and ei ghty-seven (187) surface and subsurface soil sanples were collected and anal yzed
fromon-site and off-site areas to characterize the nature and extent of contam nation at the
Site. Included in these sanples were three background soil sanples collected fromstation
FS-127; one sanple was col |l ected and anal yzed at the surface, one at a depth of 24 inches bel ow
the surface, and one sanple 48 inches below the surface. During the Phase Il R, nine (9) soi
sanpl es were coll ected and anal yzed to provide additional information regarding surface and
subsurface soil contanmination at the Site

Al sanples were anal yzed for Target Analyte List (TAL) netals, cyanide, Target Conpound Li st
(TCL) VOCs, Seni-Volatile Oganic Conpounds (SVQCs), poly-chlorinated bi phenyls (PCBs), and
pesticides. Nunerous exploratory borings were also drilled during both Phases of the Rl in an
attenpt to locate the alleged pesticide burial trenches.

Phase | Results

A nunber of netals were detected in the soil sanples during the Phase | R, nost conmonly

alum num iron, chromum |I|ead, vanadi um barium magnesi um potassium nickel, calcium zinc
copper, and cobalt. Most of the netal concentrations, based on their w despread occurrence and
geol ogi cal / m neral ogi cal associ ations, are probably present at naturally-occurring
concentrations. However, chromumand | ead were detected in a nunber of sanples at
concentrationsgreater than an order of nmgnitude higher than the nmean concentration cal cul ated
for all soil sanples.

Thirteen pesticides were identified in soil sanples collected and anal yzed duri ng the Phase

RI. These pesticides include DDT, DDD, DDE, al pha-chl ordane, gamma-chl ordane, dieldrin, endrin
hept achl or, heptachl or epoxide, al pha-BHC, gama-BHC (lindane), and aldrin. The nost
significant pesticide conpounds detected were the conpounds of the DDT famly (4,4 -DDT and its
degradation or transformation products, 4,4'-DDD and 4,4'-DDE). DDT (4,4'-DDT) was detected in
the greatest nunber of sanples (57 out of 187 total sanples) and at the hi ghest concentrations



The hi ghest concentrations of DDT were detected in sanples collected at |ocations under the
eastern half of the warehouse; a concentration of 830,000 ug/kg was detected in sanple
FS-319-SLB at a depth interval of 12 to 16 inches bel ow the concrete slab

The hi ghest concentrations of DDD and DDE were identified at sanpling | ocations FS- 302-SLA and
FS-224-SLA at |evels of 160,000 ug/kg and 1,800 ug/kg, respectively. Al pha- and gamma-chl or dane
were detected in the soil sanples at concentrations up to 1,400 ug/kg and 1,800 ug/kg
respectively.

Dieldrin was al so detected in a nunber of soil sanples; the highest concentration, 40,000 ug/kg
was identified in sanpl e FS-226-SLB at a depth of 24 inches bel ow the concrete pad. Endrin,
hept achl or, heptachl or epoxi de, al pha-BHC, beta-BHC, gama-BHC (lindane), and aldrin were al so
identified in soil sanples collected and anal yzed during the phase | R

Based on presunptive evidence of the conpounds dioxin and furan identified during the phase

RI, EPA collected and anal yzed five soil sanples for the presence of these conpounds. Three of
the sanples were collected fromlocation FS-307 fromthree separate depth intervals, while the

remai ning two sanples were collected fromlocations FS-312 and FS-318. The sanples from

l ocations FS-307 and FS-318 indicated the highest concentrati ons of dioxin and furan conpounds

Addi tional sanples will be collected and anal yzed during the sumrer of 1993 prior to evaluating
the potential remedial alternatives for the Operable Unit Two Remedi al Action

A nunber of extractable organic conpounds were identified in the soil sanples during the Phase
RI. N neteen (19) of the twenty-one (21) extractabl e organi c conpounds were polycyclic aromatic
hydrocarbons (PAHs). The principal carcinogenic (cancer-causing) PAH conpounds identified in
the soil during the R, along with the maxi numconcentration for each, include

benzo- (b/ k) fl uorant hene (14, 000 ug/kg), chrysene (11,000 ug/kg), benzo (a)anthracene (11, 000

ug/ kg), benzo(a)pyrene (7,500 ug/kg), indeno(l,2,3-CD) pyrene (5,400 ug/kg),

di benzo( A, H) -ant hracene (2,300 ug/kg). The unit of neasure mcrograns per kilogram (ug/kg) is
equi valent to parts per billion

The princi pal noncarcinogenic PAHs identified in the soil during the Phase | R, along with

t hei r maxi mum concentrations, include pyrene (170,000 ug/kg), fluoranthene (170,000 ug/kg), and
ant hracene (5,200 ug/kg). Perylene, phenanthrene, and pentachl orophenol were also identified in
the soil during the R

In addition to the extractabl e organic conpounds nentioned in the previous paragraphs, forty
(40) other extractable conpounds were detected during the Phase | RI.

Twel ve (12) purgeabl e organi ¢ conpounds were detected in soil sanples collected and anal yzed
during the Phase I R. Trichloroethylene and tetrachl oroethyl ene were the nost frequently
det ect ed purgeabl e organic conpounds in the soil.

The distribution of these two conpounds in the soil appears to coincide with the plune of

trichl oroethyl ene and tetrachl oroethylene in the groundwater. Qher purgeabl e organi ¢ conpounds
identified in the soil during the Riinclude acetone, 1,2-dichloroethene, tetrahydrofuran
chloroform total xylene, ethyl benzene, chlorobenzene, pinene, trinethylcycl ohexane, and

et hyl net hyl cycl ohexane

Phase Il Results
Six of the nine soil sanples in the Phase Il R were collected to provide total total organic

carbon (TOC) values for the conputer nodeling of fate and transport of the Site contam nants
shown in the Phase Il R Report.



Two soil sanples, FS2-T11l-SLA and FS2-T11-SLB, were collected fromthe 20-25 foot depth interva
and the 30-35 foot interval, respectively. Both sanples contained DDT, DDD, DDE, and
gamma- chl ordane at concentrations up to 20 ug/kg, as well as snaller concentrati ons of severa
BHC i soners, endrin, and heptachl or

C. Surface Water/Sedi nent Contam nation
Phase | Results

El even surface water sanples were collected and anal yzed during the Phase | RI. Pesticides were
detected in one surface water sanple, FS-020, located i medi ately south of the Site.

Al pha- chl ordane, gamma-chl ordane, dieldrin, and trans-nonachlor were all detected or estinated
to be present at concentrations less than 0.05 ug/l.

Two extractabl e organi c conpounds were detected in the surface water sanples collected during
the Phase I RI. Cycl odecanol and hexadecanoic acid were both identified at |ocation FS- 407,
based on presunptive evidence, at concentrations of 10 ug/l and 4 ug/l, respectively.

Pur geabl e organi ¢ conpounds were identified in seven (7) out of eight (8) surface water sanples
collected during the Phase I RI. The significant VOC contam nation was identified in sanple
FS-408. Tetrachl oroethene, trichloroethene, and cis-1, 2-dichl oroethene were detected at
concentrations of 98 ug/l, 63 ug/l, and 45 ug/l, respectively. Trans-1, 2dichl oroet hene and

1, 2-di chl oropropane were al so detected in sanple FS-408 at concentrations of 3.3J ug/l and 7.2
ug/l. The other purgeabl e organic conpounds identified in the surface water sanples included
carbon disul fide, benzene, and chl oronet hane.

Ei ght sedinent sanples were collected and anal yzed during the Phase | RI. The eleven netals
identified in each of the eight sanples included, in order of decreasing concentration, iron
al um num cal ci um nagnesi um potassium manganese, vanadi um barium |ead, chrom um and
nickel. Qher netals identified in the sedinent sanples included sel enium zinc, cobalt,
arsenic, sodium nercury, titanium strontium and yttrium

O the el even sedi ment sanpl es anal yzed, two sanpl es reveal ed the presence of pesticides,
FS-409- SD and FS-401-SD. DDT, DDD, DDE, dieldrin, and endrin were the pesticides identified in
the two sanples. The pesticides DDT, dieldrin, and endrin were identified in the sedi nent
sanpl es up to concentrations of 760 ug/kg, 150 ug/kg, and 370 ug/kg, respectively.

Extract abl e organi c conpounds were identified in three out of the el even sedi nent sanpl es.
Sanmpl e FS-400-SD, collected froma ditch | ocated between the railroad tracks and the Burlington
Industries property, contained bis (2-ethylhexyl) phthalate at a concentration of 34,000 ug/kg
Three PAH conpounds (fl uoranthene, phenanthrene, and pyrene) were also identified in sanple
FS-400- SD at concentrations of 790 ug/ kg, 590 ug/kg, and 530 ug/kg, respectively.

Sanmpl e FS-020-SD, collected at the head of the unnanmed tributary to Third O eek contai ned benzo
(B and/or K) fluoranthene, fluoranthene, and pyrene at concentrations of 190 ug/kg, 250 ug/kg
and 200 ug/ kg, respectively. Five PAH conmpounds were also identified in sanple FS-410-SD

l ocated just below the confluence of Third Creek and the unnaned tributary sanpl ed during the
Remedi al Investigation. An asphalt plant is |ocated i mediately upstreamfromthe confluence
with the unnamed tributary.

Two purgeabl e organi ¢ conpounds were identified in sedi ment sanple FS-408-SD, collected near a
spring located i mediately to the north of Burlington Industries. 1,2-dichloroethene and
trichl oroethene were detected at concentrations of 24 ug/kg and 44 ug/ kg, respectively.



Phase || Results

Two sedi nent sanpl es, FS2-03SD and FS2-04-SD, were collected fromditches |ocated adjacent to
the railroad tracks in the vicinity of the Carnation M|k Conpany property. These sedi nent
sanples are not located along either intermttent or perennial streans.

The rationale for collecting and anal yzi ng these sanpl es was to eval uate the presence of arsenic
and PAHs detected in sanples collected fromthis area during the Phase | RI. N ne PAHs were
identified in these sanples, five of which are known carci nogens. Benzo (B and/or K
fluoranthene was detected in both sanples at concentrati ons of 2,400J ug/kg and 1, 500J ug/ kg,
respectively.

Benzo(a) - anthracene, benzo-a-pyrene, chrysene, and indeno(1,2,3CD) pyrene were also identified
at concentrations ranging froman estimated val ue of 450 ug/kg to 1,500 ug/kg. The presence of

the PAHs in sanples collected adjacent to the railroad tracks appears to be associated with the

railroad crossties and not to former Site activities.

VI. SUWARY OF SITE RI SKS

The Baseline Ri sk Assessnent Report presents the results of a conprehensive risk assessnent that
addresses the potential threats to public health and the environnent posed by the Site under
current and future conditions, assumng that no renedial actions take place, and that no
restrictions are placed on future use of the Site. Actual or threatened releases fromthe Site
if not addressed, may present an immnent and substantial endangernment to public health

wel fare, or the environnment. The Baseline R sk Assessnment eval uated the potential risk from
exposure to contam nated groundwater, soil, surface water, and sediment. Contam nated
groundwater is the medi umof concern addressed in this Record of Decision as the Qperable Unit
One Renedial Action. The Operable Unit Two Renedial Action will address the contani nated soi
described in Section V. Following the Qperable Unit Three RI/FS, the Qperable Unit Three
Remedi al Action will address the contam nation associated with the property currently owned and
operated by Burlington Industries.

The Baseline Ri sk Assessnent consists of the following sections: identification of chenicals of
potential concern; toxicity assessnent; human exposure assessment; risk characterization; and
environnental assessment. All sections are summarized bel ow.

A.  Contam nants of Concern

Chemi cals were included in the discussion of the Site risks if the results of the R sk
Assessnent indicated that a contam nant identified in the groundwater during the Rl mght pose a
significant current or future risk or contribute to a risk which is significant. The criteria
for including chemcals in the Summary of Site Risks Section was a carcinogenic risk |evel which
exceeded the acceptable range, i.e., 1E-4 to 1E-6, or a hazard quotient (HQ greater than 0.1
Chemcals were also included if they exceeded either the State or Federal ARARs. Table 6-1
shows the contam nants of concern identified during the Qperable Unit One RI/FS with the
exposure poi nt concentrations

B. Exposure Assessnent

The exposure assessnment eval uates and identifies conpl ete pathways of exposure to human

popul ation on or near the Site. CQurrent exposure scenarios include the ingestion and dermal
contact of soils, surface water, and sedinment. Current | and use assunptions include off-site
residential and on-site child trespasser scenarios. Goundwater usage was not eval uated using
the current |and use assunpti ons because the groundwater plune has not migrated into existing



private wells | ocated south of the Site; however, groundwater usage was eval uated under the
future |l and use scenari o.

Fut ure exposure scenarios consider construction of water supply wells wthin the groundwater
contam nant plune, as well as the incidental ingestion and dernal contact of soils, surface

wat er, and sedi nent as worst case scenarios. Possible exposure scenarios for groundwater

i ncl ude exposure to contam nants of concern fromthe groundwater plune in drinking water and

t hrough inhal ation of volatile organi c conpounds evol ved fromwater through househol d use

I nhal ati on from showering was eval uated to account for doses of VOCs received from non-ingestion
uses of water. The dose frominhalation of VOCs from showering was assuned to be equivalent to
the ingestion of 2 liters of water. Once these contam nants of concern were identified
exposure concentrations in the groundwater were estinmated. The naxi mum concentrations detected
were conpared to the cal cul ated 95% confidence | evel of the arithmetic average of all sanples
and the | ower of these values was chosen as the estinmated exposure concentration

Tabl e 6-2 shows the nodel used for cal cul ating doses fromthe ingestion of contam nated
groundwat er, including the exposure assunptions associ ated with groundwater usage at the Site
Further detail and mathematical cal cul ations can be viewed in the Baseline R sk Assessnent.

The commerci al/industrial |and use assunption was not evaluated for current |and use due to the
fact that the Site is abandoned and not currently being used. However, the commercial/industria
| and use assunption was eval uated for future | and use

C. Toxicity Assessnent

Under current EPA guidelines, the likelihood of adverse health effects occurring in hunmans from
car ci nogens and noncar ci nogens are consi dered separately. These are discussed below. Table 6-3
summari zes the carci nogeni ¢ and noncarci nogenic toxicity criteria for the contam nants of
concern

Cancer slope factors have been devel oped by EPA for estimating excess lifetinme cancer risks
associated with exposure to potentially carcinogenic chemcals. Slope factors, which are
expressed in units of (kg-day/ng), are nmultiplied by the estimated i ntake of a potentia

carci nogen, in ng/kg-day, to provide an upperbound estinmate of the excess lifetine cancer risk
associ ated with exposure at that intake level. The term "upperbound"” reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic aninmal bioassays to which aninal
-to-hunman extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chemi cals exhibiting noncarcinogenic effects. R Ds, which are
expressed in units of ng/kg-day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals that are likely to be without risk of adverse effect. Estinated
i ntakes of chenicals fromenvironnental nedia can be conpared to the RRD. RfDs are derived from
human epi dem ol ogi cal studies or aninal studies to which uncertainty factors have been applied
These uncertainty factors help ensure that the RfDs will not underestinate the potential for
adver se noncarci nogeni ¢ effects to occur.

D. R sk Characterization
The risk characterization step of the risk assessnent process integrates the toxicity and

exposure assessnents into quantitative and qualitative expressions of risk. The output of this
process is a characterization of the Site-related, potential carcinogenic and noncarci nogenic



health effects. Potential concern for noncarcinogenic effects of a single contamnant in a
single mediumis expressed as the hazard quotient (HQ, or the ratio of the chronic daily intake
(CDI) derived fromthe contam nant concentration in a given nmediumto the contam nant's

Ref erence Dose (RfD).

By adding the HQ for all contam nants within a nediumor across all nmedia to which a given
popul ati on may be reasonably exposed, the Hazard Index (H) can be generated. Calculation of an
H in excess of unity indicates the potential for adverse health effects. Indices greater than
unity will be generated any tine intake for any of the chem cals of concern exceeds its

Ref erence Dose (RfD). However, given a sufficient nunber of chemicals under consideration, it is
al so possible to generate a H greater than one even if none of the individual intakes exceeds
their respective RfDs.

For carcinogens, risks are expressed as the increnental probability of an individual devel oping
cancer over a lifetinme as a result of exposure to the carcinogen. These probabilities are
generally expressed in scientific notation (e.g., 1X10[-6] or 1E[-6]). An excess lifetine
cancer risk of 1 X 10[-6] indicates that, as a reasonabl e nmaxi numestimate, an individual has a
1in 1,000,000 chance of devel oping cancer as a result of site-related exposure to a carci nogen
over a 70-year lifetinme under the specific exposure conditions at a site

Current Land Use

For the current residents living in close proxinmity to the Site, no carcinogenic or
noncar ci nogeni c risks were identified at levels greater than 1E4 or with an H greater than 1.0
This neans that the probability of a current resident (child or adult) having adverse health
effects from cancer-causing or non-cancer-causing contamnation at the Site is |l ess than one-in
ten-thousand (1lE-4).

Carcinogenic risks for current off-site residents were determned frompotential exposure to
off-site surface soil, surface water, sedinment, as well as on-site surface soil (for child
trespasser). The total carcinogenic risk for a child aged 1-6 was 2E-5 (2-in-100,000), while
the total carcinogenic risk was 1E-5 (one-in-100,000) for a child aged 7-12 as well as for the
adult off-site resident. Therefore, the total carcinogenic risks for the off-site resident fal
within the acceptable risk range

Future Land Use

Carcinogenic risks for future residents living on-site were determ ned from potential exposure
due to the ingestion and inhalation of contam nated groundwater. The total carcinogenic risk
due to the ingestion and inhalation of volatile organic conpounds present in groundwater for a
hypot hetical future child aged 1-6, child 7-12, and adult residents is 5E-4, or 5 in 10,000
residents. Forty-five percent of these risks are associated with the conpounds

1, 1- Di chl or oet hene, 1, 1-Dichl oroet hane, and tetrachl oroet hene

Approxi mately 35% of the risk is attributed to beryllium which was detected in five groundwater
monitoring well sanples. The remaining 20%of the risk is associated with the various
pesticides identified in the groundwater.

In evaluating potential risks to future on-site workers, air nonitoring was conducted in the FCX
facility in three locations during two consecutive 24-hour periods. The results were eval uat ed
agai nst the CQccupational Safety and Health Administration (OSHA) established Iimts. These
federal limts are referred to as perm ssible exposure linmts (PELs) determined with the tine
wei ght ed average (40 hr/week, 8 hr/day scenario), which are referenced criteria for any EPA
remedi al activity. None of the air sanple data exceeded the PELs. Further eval uation regarding



the risk to future on-site workers will be perforned as part of the Qperable Unit Two Ri sk
Assessment .

Noncar ci nogeni ¢ ri sk exceeded a Hazard Quotient (HQ value of 1.0 for the future child resident
age 1-6 due to the ingestion of contam nated groundwater (4E+00). Noncarci nogenic risks exceeded
a HQ value of 1.0 for the future child resident age 7-12 due to the ingestion of contam nated
groundwat er (5E+00). Noncarci nogenic risk al so exceeded an HQ value of 1.0 for the future adult
resident due to the ingestion of contam nated groundwater (2E+00).

E. Environnmental (Ecological) Assessnent

Potential risks to environnental receptors at or near the Site were eval uated based on Site
sanpling data and a review of the toxicity of the chem cals of potential concern to ecol ogica
receptors. Use of the Site by terrestrial receptors such as birds and snall nmamal s,
particularly the area presently covered by the brick warehouses and paved parking |ot, was
considered unlikely given the lack of trees or other vegetative cover at the Site. Based on a
qualitative analysis, terrestrial wildlife comunities in the |owying and wooded areas near the
Site are not likely to be significantly inpacted

In order to evaluate the potential risks to aquatic receptors atthe Site, the surface water
concentrations were conpared with North Carolina Surface Water Quality Standards and Anbi ent
Water Quality Criteria used by EPA Region |V as chronic screening values. The National Cceanic
and Atnospheric Administration's (NOAA) Effects Range concentrations were al so used by EPA-
Regi on IV as sedinent screening values. The pesticides Dieldrin and A pha Chl ordane were
identified in the surface water at concentrati ons which exceed the State Standards and the
chroni c screening values; therefore, the potential exists for adverse effects to aquatic biota
due to pesticide contamination in surface water. Pesticide concentrations in the sedi nent al so
exceeded the NQOAA Effects Range concentrations; therefore, the potential exists for adverse
effects on aquatic biota due to sedinent contam nation

Addi tional investigation of the surface water pathways |ocated both to the north and south of
the Site may be needed during Qperable Unit Two and Operable Unit Three to determine if renedia
action is warranted.

VII. APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

Section 121(D) of CERCLA, as anended by SARA, requires that renedial actions conply with
requirenents or standards set forth under Federal and State environnmental |aws. The applicable
or relevant and appropriate requirenents (ARARs) that nust be conplied with are those are (A)
actionspecific, (B) location-specific, or (C chemcal-specific at the Site. Potential Federa
action-, location-, and chem cal -specific ARARs are shown in Table 7-1. Potential State
action-, location-, and chem cal -specific ARARs are shown in Table 7-2

ARARs are used to determne the appropriate extent of Site cleanup, to scope and formul ate
remedi al action alternatives, and to govern the inplenentation and operation of the selected
action. "To be considered" materials (TBCs) are non-promul gated, non-enforceabl e advi sori es,
guidelines, or criteria issued by federal or state governnents (e.g., reference doses and

car ci nogeni ¢ potency factors) that nmay be useful for devel oping renedial action alternatives or
for determning what is protective to hunan health and the environnent.

This section exam nes the cleanup criteria associated with the contam nants identified during
the RI/FS and the environnental nedia contam nated.

A, Action-Specific ARARs



Action-specific requirenments set controls or restrictions on the design, perfornmance, and other
aspects of inplenentation of specific remedial activities. A retained alternative nmust conform
with all ARARs unless a statutory waiver is invoked.

B. Location-Specific ARARs

Locati on-specific ARARs are design requirenents or activity restrictions based on the
geogr aphi cal or physical positions of the Site and its surrounding area.

C. Chem cal - Specific ARARs

Chemi cal -specific ARARs include those | aws and regul ati ons governing the rel ease of materials
possessing certain chem cal or physical characteristics, or containing specified chemcal
conmpounds. These requirenents generally set health or risk-based concentration limts or

di scharge limtations in various environmental media for specific hazardous substances,
contam nants, and pol |l utants.

VIII. REMED AL ACTI ON OBJECTI VES

Based on the results of the RI/FS and the Baseline R sk Assessnent, the FCX-Statesville
Superfund Site is conprised of several contam nated nedia. One contam nated nedi um consists of
soil contaminated prinmarily with pesticides, PAHs, and dioxin/furan. The second nmedi um consists
of groundwater contam nated primarily with pesticides and vol atile organic conpounds. The third
and fourth nedia to show minor contam nati on are nearby surface water and sedi nent.

Due to the conplexity of the contam nation at the Site, EPA currently believes that the

remedi ation of the Site can be acconplished nost effectively by inplenenting three phases of

cl eanup, or Qperable Units. The Qperable Unit One Renedial Action has several objectives. One
of the objectives of Qperable Unit One will be to contain the off-site migration of contamn nated
groundwater fromthe FCX property and to the south of the FCX property. The second objective of
Operable Unit One will be to restore the aquifer to its unlimted use(s) by punping and treating
t he contam nated groundwat er.

A.  Soil Contam nation

The anal ytical results of the Phase | and Phase Il Rl soil sanples indicate that el evated | evels
of several contam nants, including pesticides, PAHs, and dioxin, are present in the shallow and
internediate depth soil at the Site. However, EPA believes that further sanpling beneath the
war ehouse at deep depths is needed in order to fully characterize the extent of pesticide
contami nation. Likew se, further soil sanpling is also warranted at the Site to characterize the
extent of dioxin/furan contam nation in the soil.

Fol l owi ng further characterization of the soil on the FCX property during the Summer of 1993, a
Basel i ne Ri sk Assessnent will be generated to evaluate the potential inpacts to human health and
the environment which could result if no renedial action were taken on the soil contani nation.
Once EPA has selected a preferred alternative for Qperable Unit Two and the public has coment ed
on EPA's preferred alternative, EPA will select the Qperable Unit Two Renedial Action to address
the soil contanmination at the Site.

B. G oundwater Contam nation
Tabl e 8-1 contains the groundwater cleanup |evels or chem cal specific ARARs for the groundwater

contam nants of concern. These cleanup |levels represent the nost stringent groundwater
remedi ation |l evel required by Federal and State | aw.



The estinmated total extent of pesticide groundwater contam nation beneath the FCX property and
to the south of the FCX property is shown on Figure 8-1. The estinated total extent of VOC
groundwat er contam nati on beneath the FCX property is shown on Figure 8-2. The vertical extent
of VOC contam nation is assunmed to extend through the overburden portion of the aquifer into the
fractured bedrock.

I X, DESCRI PTI ON OF ALTERNATI VES

Tabl e 9-1 summari zes the technol ogi es considered for renediating the groundwater contam nation
beneath the FCX property and to the south of the FCX property. This table al so provides the
rationale as to why certain technol ogi es were not retained for further consideration after the
initial screening.

The followi ng alternatives were devel oped to address groundwater contamination at the Site:
Alternative 1: No Action
Alternative 2: Limted Action

Alternative 3: Goundwater Extraction and Treatnent Wth Chemical Precipitation/Filtration,
Carbon Adsorption, and D scharge

Alternative 4. Goundwater Extraction and Treatnent Wth Chemical Precipitation/Filtration, Ar
Stripping, Carbon Adsorption, and D scharge

The remedi al response actions to address groundwater contam nation are di scussed bel ow.
Alternative 1: No Action

By law, EPA is required to evaluate a No Action Alternative to serve as a basis agai nst which
other alternatives can be conpared. No renedial action would be inplenented under the No Action
Alternative. There are no capital costs or operation and nai ntenance (O & M costs associ at ed
with Alternative 1.

Total Capital Costs $ 0
Present Wirth O & M Cost s $ 0
Total Present Wrth Costs $ 0

Alternative 2. Limted Action

As with the No Action Alternative, no active renedial action would be conducted under the
Limted Action Aternative; however, institutional controls would be taken to prevent exposure
to contam nated groundwater. The institutional controls would include deed restrictions and

| ong-term noni toring.

I mpl emrenting deed restrictions would require anendi ng property deeds to prohibit the use of
groundwat er as a potable water source both on-site and downgradient of the Site where the plune
extends or may extend in the future. G oundwater nonitoring would be conducted seni-annually for
30 years.

G oundwat er sanpl es woul d be coll ected and anal yzed for VOCs (EPA nethod 8240), pesticides (EPA
nmet hod 8080), and nmetals (EPA nethod 6010). A phthal ate scan (EPA nmethod 8270) woul d al so be
conducted to evaluate the concentrations of bis (2-ethyl hexyl) phthalate.



The Limted Action Aternative would not renedi ate groundwater to either State Standards or
Federal Maxi mum Cont am nant Levels (MCLs). The capital costs as well as the operation and
mai nt enance costs associated with Alternative Two are shown bel ow.

Total Capital Costs $ 7, 500
Present Wirth O & M Cost s $1, 100, 446
Total Present Wrth Costs $1, 107, 946

Alternative 3: Goundwater Extraction and Treatnent with Chemical Precipitation/Filtration and
Carbon Adsorption

Alternative 3 woul d have two nain objectives. One objective would be to prevent off-site

m gration of contam nated groundwater fromreaching potential private well users |ocated near
the Site. Another objective would be to reduce the contaminant levels to neet all ARARs (e.g.
the North Carolina Drinking Water Standards, North Carolina G oundwater Standards, and the
Federal Maxi mum Cont am nant Level s).

This woul d be achi eved by punping and treating the groundwater for an estinmated period of 20
years. Extraction wells would be used to punp contam nated groundwater fromthe shal | ow and
deep portions of the aquifer, through a piping system to the treatnent equi pnent | ocated
on-site.

The initial type of treatnment, Chemcal Precipitation/Filtration, would be used for reducing the
levels of nmetals (e.g., beryllium chrom um copper, nanganese, nercury, and zinc) in the
groundwater to neet all ARARs. Reducing the levels of netals would al so hel p to prevent
inorganic fouling of the Granular Activated Carbon (GAC) System The GAC System woul d be used
to reduce the levels of organic conpounds in the groundwater to neet all ARARs.

Once the treated groundwater has net all treatnent and discharge requirenents, it would be
di scharged to either the local publicly owned treatnment works (POTW or a nearby surface water
pathway. Following installation of the treatnent system aquifer tests would be needed to
eval uate the system s effectiveness in controlling the off-site mgration of the contam nants

G oundwater quality would be nonitored before and after treatment to ensure that the systemwas
reducing the contam nants to the required levels. Deed restrictions would al so be used to
prohibit the use of groundwater as a potable water source both on-site and downgradi ent of the
Site where the plume extends or may extend in the future

Total Capital Costs $745, 975
Present Wirth O & M Cost s $3, 415, 550
Total Present Wrth Costs $4, 161, 525

Alternative 4. Goundwater Extraction and Treatnent Wth Chemical Precipitation/Filtration, Ar
Stripping, Carbon Adsorption

The objectives of Alternative 4 would be the sane as Alternative 3. These include preventing the
off-site mgration of contam nated groundwater fromreaching private well users, and reducing
the level s of contanminants to neet all ARARs.

Extraction wells would be used to punp the contam nated groundwater fromthe shall ow and deep
portion of the aquifer, through a piping system to the treatnent equi pnent |ocated on-site.
Chemical Precipitation/Filtration would be used to reduce the levels of netals to neet all State
Standards and Federal MCLs, as well as reducing the possibility of inorganic fouling of the GAC
System Air stripping and Carbon Adsorption woul d be used to reduce the levels of organic



conpounds to neet all State Standards and Federal MCLs

Once the treated groundwater neets all treatnent and discharge requirenments, it would be

di scharged to either the local POTWor nearby surface water pathway. G oundwater quality would
be nmonitored before and after treatnent to ensure the systemwas reducing the |evels of
contaminants to neet all ARARs. The capital costs and the operation and nai ntenance costs for
Al ternative Four are shown bel ow.

Total Capital Costs $766, 265
Present Wirth O & M Cost s $3, 307, 783
Total Present Wrth Costs $4, 074, 048

I mpl emrent ation: Estimated 20 years
X, SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives to address groundwater contam nation using the nine evaluation
criteria as set forth in the NCP, 40 CFR 300.430(e)(9). A brief description of each of the nine
eval uation criteria is provided bel ow.

THRESHOLD CRI TERI A

Overall Protection of Human Health and the Environment addresses how an alternative as a whole
will protect hunman health and the environnment. This includes an assessnment of how the public
health and the environnment risks are properly elimnated, reduced, or controlled through the
treatnent, engineering controls, or controls placed on the property to restrict access and
(future) devel opnent. Deed restrictions are exanples of controls to restrict devel opnent.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs) addresses whether or
not a renmedy conplies with all state and federal environmental and public health | aws and
requirenents that apply or are relevant and appropriate to the conditions and cl eanup opti ons at
a specific site

If an ARAR cannot be nmet, the analysis of the alternative nust provide the grounds for invoking
a statutory waiver.

PRI VARY BALANCI NG CRI TERI A

Long-term Effecti veness and Pernmanence refers to the ability of an alternative to maintain
reliable protection of human health and the environnent over tine once the cleanup | evel s have
been net.

Reduction of Toxicity, Mbility, or Volume are the three principal neasures of the overal
performance of an alternative.

The 1986 anmendnents to the Superfund enphasi ze that, whenever possible, EPA should select a
remedy that uses a treatnent process to permanently reduce the level of toxicity of contam nants
at the site; the spread of contam nants away fromthe source of contam nants; and the vol une, or
anmount, of contam nation at the site.

Short-term Effectiveness refers to the likelihood of adverse inpacts on hunman health or the
environnent that nay be posed during the construction and inplenentation of an alternative unti
cl eanup | evel s are achi eved.



Inpl ementability refers to the technical and administrative feasibility of an alternative,
including the availability of materials and services needed to inplenment the alternative.

Cost includes the capital (up-front) cost of inplementing an alternative, as well as the cost of
operating and naintaining the alternative over the long-term and the net present worth of both
the capital and operation and nai nt enance costs.

MODI FYI NG CRI TERI A

State Acceptance addresses whether, based on its review of the RI/FS and Proposed Pl an, the
State concurs with, opposes, or has no coments on the alternative EPA is proposing as the
remedy for the Site.

Communi ty Acceptance addresses whether the public concurs with EPA's Proposed Plan. Community
acceptance of the Proposed Plan were be eval uated based on verbal conments received at the
public neetings and those witten comments received during the public comment period.

These evaluation criteria relate directly to requirenents in Section 121 of CERCLA, 42 U S. C
9621, which determne the feasibility and acceptability of the remedy. Threshold criteria nust
be satisfied in order for a renedy to be eligible for selection. Primary balancing criteria are
used to weigh nmajor trade-offs between renedies. State and comunity acceptance are nodifying
criteria formally taken into account after public comment is received on the Proposed Plan. The
eval uation of the potential renedial alternatives to address groundwater were devel oped as
fol |l ows.

G oundwat er Renedi ati on

The followi ng alternatives were subjected to detailed analysis for groundwater renedi ation:
Alternative 1: No Action

Alternative 2: Limted Action - Deed Restrictions and Long-term G oundwat er Monitoring

Alternative 3: Goundwater Extraction and Treatnent wth Chem cal
Precipitation/Filtration and Carbon Adsorption

Alternative 4. Goundwater Extraction and Treatnent w th Chem cal
Precipitation/Filtration, Air Stripping, and Carbon Adsorption

Overal|l Protection of Human Health and the Environnent

Each alternative was evaluated to determne whether it is likely to effectively mtigate and
mnimze the long-termrisk of harmto public health and the environment currently presented at
the Site.

Alternative 1 would not be protective of human health or the environnent since no restrictions
woul d be placed on future land use at the Site; therefore, alternative 1 would not elimnate any
exposure pathways or reduce the level of risk. Alternative 2 would be protective of hunan
health and the environnment only if the deed restrictions were effectively inplenented.

Alternatives 3 and 4 would both be protective of human health and the environnent by reducing
levels of all site-related contamnants to neet all State and federal requirenents.



Conpl i ance with ARARs

Alternatives 1 and 2 woul d not reduce contam nant |evels; therefore, they would not neet the
State Standards and Federal MCLs. EPA believes Alternatives 3 and 4 woul d reduce contam nant
levels to neet all State and Federal ARARs. Table 10-1 identifies the Federal and State
regul ations applicable to the groundwater alternatives

Short-term Effecti veness

Alternatives 1 and 2 would not reduce the site-related contam nation on a short-term basis.
Alternatives 3 and 4 could be inplenmented without significant risks to on-site workers or the
community, and without adverse environnental inpacts.

Long-term Effecti veness and Per manence

Alternatives 1 and 2 woul d have no effect on the contam nant concentrations contributing to the
risks identified in the Baseline R sk Assessnent. Therefore, any reduction in contam nant
concentrations in the long termwould be due to natural dispersion, attenuation, and degradation
processes. It is questionable whether renedial action objectives can be net through natura
processes in the foreseeable future. G oundwater contam nati on would continue to be of

potential risk to human health and the environnent.

Cont ami nants woul d be pernmanently reduced through groundwater extraction and treatnent in
Alternatives 3 and 4. Air stripping and Carbon Adsorption are both proven technol ogies for the
renoval of organic conmpounds in groundwater.

Metal s woul d al so be permanently reduced in Alternatives 3 and 4 with the use of Chenica
Precipitation

EPA woul d conduct 5-year reviews of any renedial alternative selected to determ ne whet her
conpl ete aquifer restoration is feasible and to ensure that the surface water and sedinent in
nearby streans do not contain unacceptable |evels of site-related contam nants

Reduction of Toxicity, Mbility, or Vol ume

Since Alternatives 1 and 2 provide no active treatnment process, contam nants woul d degrade only
by passive, natural processes. The toxicity and nobility of the contam nated groundwater may
remain at current levels for an extended period of tine.

The extraction and treatnent of contam nated groundwater for an estinmated period of 20 years in
Alternatives 3 and 4 would effectively reduce the toxicity, nobility, and volune of the
cont am nant pl une.

Inpl emrentability

No i nplenentation of Alternative 1 is needed. However, Aternatives 2, 3, and 4 would require
ext ensi ve coordi nati on between State and | ocal agencies in order to inplenent the deed
restrictions effectively. Alternatives 3 and 4 would also require detailed planning as well as
coordination with local agencies to determ ne the nost viable discharge option

Aqui fer tests and additional characterization of the aquifer nay be needed prior to
inplenentation of the system Alternatives 3 and 4 are technically feasible, but follow ng
installation of the system would require nonitoring of the influent and effluent to determine
the effectiveness of the system



Cost

Estimated total present worth costs for the four groundwater alternatives are presented bel ow
A ternative 1: none

Alternative 2: $1,107, 946

Alternative 3: $4,161, 525

Alternative 4: $4,074, 048

The duration of the groundwater extraction and treatnent systens for Alternatives 3 and 4 is
estimated to be 20 years. Long-termnonitoring of the treatnment systemis anticipated for 30
years. The cost estimates al so assune a 5%interest rate.

St at e Accept ance

The NCDEHNR has revi ewed and provided EPA-Region IV with comments on the Renedial Investigation
and Feasibility Study reports. The NCDEHNR al so reviewed this Record of Decision and EPA' s
preferred alternative and concurs with EPA s sel ection.

Communi ty Acceptance

Community acceptance of the preferred alternative will be evaluated after the coment period
ends and a response to each comrent will be included in the Responsiveness Summary, which is
i ncluded as Appendi x B of the Record of Decision (ROD) for the Site.

Xl. THE SELECTED REMEDY

Based on consideration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state coments, EPA has selected Alternative 3 for the Operable Unit
One groundwater remedy at the FCX-Statesville Superfund Site. At the conpletion of this renedy,
the risk associated with the Site is projected to be within 10E-4 to 10E-6, the risk range
generally accepted by EPA to be protective of hunman health and the environnent. The total
present worth cost of Alternative Three for an estimated 20 years of groundwater extraction and
treatment (assunming a 5% interest rate) is $3,415,600. Table 11-1 shows the capital costs
associated with Alternative 3 and Table 11-2 shows the annual operating and nmi ntenance costs
associated with Alternative 3.

G oundwat er Renedi ation

G oundwat er renediation will address the contam nated groundwater at the Site. G oundwater
remedi ation will include designing and constructing a network of an estinated 19 extraction
wells both on-site and imrediately to the south of the Site. Figure 11-1 shows the proposed
extraction or recovery well location map. The wells will be designed to extract contam nated
groundwater fromthe saprolite and bedrock portions of the aquifer. The installation of a

pi ping systemwi ||l be necessary to transport the contami nated groundwater fromthe extraction
wells to the treatnment systemlocated on-site.

Treat ment of the contami nated groundwater will include Precipitation/Filtration and Carbon
Adsorption, and final discharge of the groundwater following treatnent will be to the |ocal POTW
or to a nearby surface water pathway. The systemw || operate 24 hours a day. Systemcontrols
will allow conplete autonmatic operation with mninal operator attention.



The groundwater treatnent systemw |l require nonitoring and nai ntenance. Monitoring of the
treatnment systemw |l be achieved by conparing the quality of the groundwater entering the
systemwith the quality of the groundwater exiting the system The groundwater quality exiting
the systemnust conply with all treatnment requirenents as well as permt requirenents for

di scharge to the local POTWor surface water. Long-term groundwater nonitoring wllinclude
sanpling and anal ysis of the groundwater fromthe pernmanent nonitoring wells for an estimated 30
years. Long-termgroundwater nonitoring will also be used to track contam nant plunme migration

Monitoring of the treatnent systemw || include periodic sanpling of the influent and effl uent
fromthe treatnment systemand analysis to ensure conpliance with all treatnment and di scharge
permt requirenents for the POTWor for surface water discharge

Extraction and Perfornance Standards

G oundwater will be extracted fromthe contam nant plune identified at the FCX property and the
area to the south of the FCX property. The exact |ocations of the extraction wells and punping
rates will be determned during the Renedi al Design and Renedi al Action. Discharge of the
treated groundwater will either be to the local publicly owned treatnent works (POTW or to a
nearby surface water pathway. This determnation will be nade during the Renedial Design

The goal of this renmedial action is to restore the groundwater to its beneficial uses as defined
in Section 6.0. Based on information obtained during the RI, and the analysis of all renedia
alternatives, EPA and the State of North Carolina believe that the selected remedy may be able
to achi eve this goal

G oundwat er contam nati on nay be especially persistent in the imediate vicinity of the
contami nants' source where concentrations are relatively high. The ability to achieve the
remedi ation | evels throughout the area of attainnment, or the groundwater contam nation plung,
cannot be deternmined until the extraction system has been inpl enented, nodified, as necessary,
and pl une response nonitored over tine.

If the selected renedy cannot neet the specified perfornmance standards, at any or all of the
nonitoring points during inplenentation, the contingency neasures and goals described in this
section nmay replace the selected remedy and goals for these portions of the plune.

Such contingency neasures will, at a mnimum prevent further migration of the plune and include
a conbi nati on of contai nnent technol ogies and institutional controls. These neasures are
considered to be protective of human health and the environment, and are technically practicable
under the correspondi ng circunstances

The sel ected remedy will include groundwater extraction for an estinmated period of 20 years,
during which tine the systems performance will be carefully nonitored on a regul ar basis and
adj usted as warranted by the perfornmance data collected during operation

Modi fications may include any or all of the follow ng

a) at individual wells where renediation | evel s have been attai ned, punping nay be
di scont i nued;

b) alternating punping at wells to elimnate stagnation points;

c) pulse punping to allow aquifer equilibration and encourage adsorbed contam nants to
partition into groundwater; and/or



d) installation of additional extraction wells to facilitate or accel erate cleanup of the
cont am nant pl une.

To ensure that cleanup continues to be maintained, the aquifer will be nonitored at those wells
wher e punpi ng has ceased on an occurrence of at |east 2 years followi ng discontinuation of
groundwat er extraction

If it is determned, on the basis of the preceding criteria and the system performance data,
that certain portions of the aquifer cannot be restored to its beneficial use(s), any or all of
the follow ng neasures involving | ong-term nmanagenent may occur, for an indefinite period of
tine, as a nodification of the existing system a) engineering controls such as physica
barriers, or long- termcontrol provided by |ow |evel punping, as a contai nment neasure

b) chem cal -specific ARARs may be waived for the cleanup of those portions of the aquifer based
on the technical inpracticability of achieving further contam nant reduction

c) institutional controls may be provided/nmaintained to restrict access to those portions of
the aqui fer which remain above renedi ati on | evels; and/or

d) continued re-evaluation of renedial technol ogies for groundwater restoration

The decision to invoke any or all of these neasures nay be nade during a periodic review of the
remedi al action, which will occur at |east every 5 years, in accordance with CERCLA Section
121(c).

The Remedial Action shall conply with all ARARs as identified in Table 7-1 and 7-2. The
presence of contam nation in the groundwater will require deed restrictions to docunent their
presence and could limt future use of the area known to be affected by the contani nated

gr oundwat er .

XI'1. STATUTORY DETERM NATI ON

Based on available information, the selected renedy satisfies the remedy sel ection requirenents
under CERCLA, as anended by SARA, and the NCP. The sel ected renedy provides protection of human
health and the environnent, is cost-effective, utilizes permanent solutions to the nmaxi mum
extent practicable, and satisfies the statutory preference for renedi es involving treatnent

t echnol ogi es.

Protection of Human Heal th and the Environnent
The selected remedy will permanently treat the groundwater and renove the potential risk
associated with the contami nation. The ingestion and inhalation contact with Site contam nants

woul d be elimnated. Conpliance with ARARs

The selected renedy will conply with all Federal and State ARARs. No waivers of Federal or State
requirenents are anticipated for this Site.

Cost Effectiveness
The sel ected groundwater technol ogies are nore cost-effective than the other acceptable

alternatives considered. The selected renedies provide greater benefit for the cost because
they pernmanently treat the waste



Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi num Extent Practicabl e

The sel ected renedy represents the maxi mum extent to which pernmanent solutions and treatnment can
be practicably utilized for this Renedial Action.

O the alternatives that are protective of human health and the environnent and conply with
ARARs, EPA and the State have determ ned that the selected remedy provides the best bal ance of
trade-offs in terns of long-termeffectiveness and permanence; reduction in toxicity, mobility,
or vol une achi eved through treatment; short-termeffectiveness, inplenentability, and cost;
State and community acceptance, and the statutory preference for treatnent as a principal

el enent .

Preference for Treatnent as a Principal Elenent

The preference for treatnent is satisfied by the use of Precipitation/Filtration and Carbon
Adsorption on the contam nated groundwater. The principal threats at the Site will be nitigated
by the use of these treatnent technol ogies.

Xi11. DOCUMENTATI ON OF SI GNI FI CANT CHANGE

CERCLA Section 117(b) requires an explanati on of any significant change fromthe preferred
alternative presented in the Proposed Plan. 1In the Proposed Plan, Alternative 4 was chosen for
the groundwater renediation. This alternative consists of groundwater extraction and on-site
treatnment w thchemcal precipitation/filtration, air stripping, and carbon adsorption.

However, comments received during a public neeting held on May 20, 1993, overwhel mi ngly favored
Alternative 3 over Alternative 4. The public voiced their opposition to the use of air
stripping as a treatnent technology for the contam nated groundwater. The public favored the
use of chemcal precipitation/filtration and carbon adsorption as the treatnment technol ogies for
t he contam nated groundwat er.

EPA sel ected Alternative 4 for the treatment of the contam nated groundwater at the Site based
on data whi ch shows groundwater treatnment systens using both air stripping and carbon adsorption
as an effective neans of reducing organic contam nants. Residents and area citizens, however,
preferred groundwater treatnment using only carbon adsorption instead of using both air stripping
and carbon adsorpti on.

The remedy docunented in this Record of Decision is in accord with the concern expressed during
the comment period by the affected community.



