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SI TE NAME AND LOCATI ON

Doubl e Eagle Refinery Site
Gkl ahoma CGity, Cklahonm

STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renedial action for the Double Eagle Refinery Site
(DER site), in Cklahoma Gty, klahoma, for the Ground Water Qperable Unit. The Source Contro
Qperable Unit Record of Decision (ROD) for this site was conpl eted and signed on Septenber 28
1992. The renedy for the DER site was chosen in accordance with the Conprehensive Environnenta
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zati on Act of 1986 (SARA), and, to the extent practicable, the National
Contingency Plan (NCP). This decision is based on the Adm nistrative Record for this site.

The State of Cklahoma concurs with the sel ected renedy.
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 COF THE SELECTED REMEDY

This Record of Decision (ROD) addresses the contami nation in the groundwater. Principal threat
wast es i nclude "pool s" of dense non-aqueous phase |iquids (DNAPLs) subnerged beneath the ground
water or in fractured bedrock. Although there was no free phase contam nati on noted during
drilling operations at the site, certain chemcals were detected that are contam nants
associated with DNAPLs. This Ground Water Qperable Unit (GOU) addresses the principal threat at
the site by nonitoring the ground water to ensure that the contam nant |evels are reduced with
time due to natural attenuation, once the surface contam nation is addressed, so that the
surface contamnation will no |onger provide a source of contam nation to the ground water

Past oil production activities have rendered the upper ground water zone non-useable (O ass ||
aqui fer) due to the presence of high Total Dissolved Solids. The data al so suggests the
possibility of an offsite source of contam nation. Therefore, inplenentation of a ground water
recovery and treatnment systemis not considered appropriate at this tinme. However, a potentia
exists for contamnants to mgrate vertically to a potential drinking water aquifer. Therefore
nmonitoring to ensure that mgration does not occur is appropriate

This action is the second and final operable unit for the DER site. This second operable unit
is also referred to as the "G ound Water Qperable Unit" (GQJ). The first operable unit for the
DER site, ternmed the Source Control Qperable Unit (SCQU), addressed the source of contam nation
both onsite and offsite, which included surface sludges, contaninated surface water and

sedi ment, and contani nated soil and debris.

The naj or conponents of the sel ected renedy include:
. Installation of additional ground water nonitoring wells.
. Est abl i shnent of a routine nonitoring and mai nt enance program for ground water

sanpling and nodeling, to evaluate contam nant |evel reductions, upon renoval of the
surface contani nant source materials.



. To the extent that site access is available, new nonitoring wells will be placed to
determ ne whether there is an off site source of contam nation

. A five-year review to analyze the data obtai ned and conputer nodeling to determine if
contam nant |evel reductions are being achieved as expected, once the surface source
of contami nation is stabilized.

. Contingency action that could be inplenented if the contam nant concentrations
i ncrease or the contam nant plune migrates horizontally or vertically to a usable
wat er supply.

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 al
action, and is cost-effective. This renedy utilizes permanent solutions to the maxi num extent
practicable for the conditions at the site. However, treatnment of the hazardous constituents in
the ground water was found to be inpracticable.

Because this remedy will result in hazardous substances renai ning on site above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of renmedial action to
ensure that the remedy continues to provi de adequate protection of public health, welfare, and
t he environnent .

Jane N. Sagi naw Dat e
Regi onal Admi ni strator
Regi on 6



DECI SI ON SUMVARY
FOR THE
DOUBLE EAGLE REFI NERY SI TE
GROUNDWATER OPERABLE UNI' T
OKLAHOVA CI TY, OKLAHOVA

l. SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Doubl e Eagle Refinery Site ("DER site", or "the site") occupies the Southeast Quarter (SE
1/4) of Section 35, Township 12 North, Range 3 West, |ndian Meridian, Clahoma CGty, Cklahona
County, Cklahonma. Located at 1900 NE First Street, the site is bounded to the north by the
Union Pacific Railroad tracks (also referred to as the ATSF-Santa Fe railroad), and to the west
and south by vacant lots zoned for industrial land use. Martin Luther King Boul evard |ies on
the east side of the site as an overpass to the railroad tracks. The DER site is fenced and
ext ends over approxi mately 12 acres.

The Fourth Street Refinery Superfund Site ("FSR site") |ies about 500 feet northeast of the DER
site, just north of the railroad tracks and just east of Martin Luther King (MK) Boul evard.

The DER and FSR sites are separated only by the MK overpass, and contain very simlar waste
material since both sites recycled used oils. Due to the fact that these sites are in such
close proximty, and mgration of contam nants in certain cases overlap, this Record of Decision
(RCD) will neke reference to the FSR "site as necessary. The FSR site was addressed in a
separate ROD. Figure 1 provides a general location map. Figure 2 provides a schematic of both
the DER and FSR Superfund sites, and shows the |l ocation of each site in relation to the other.
Figure 3 provides a site layout for the DER site.

Al though industrial areas imediately surround the site, the land use within a 1 mle radius of
the DER site is nmixed industrial and residential. One residence is located to the north of the
railroad tracks and to the east of Martin Luther King Boul evard, adjacent to the FSRsite. A
smal | nei ghborhood is |ocated about 1/4 nile to the north, on the other side of the industrial
conpl ex adj acent to the railroad tracks which border the site. Four schools (Douglas H gh
School , Dunbar School, Bath School, and Edwards School) are located within a 1 mle radius of
the site. Recreational areas close to the site include the Douglas Comunity Center, Douglas
Communi ty Park, and Washington Park. Drug Recovery, Inc. is the only nedical facility |ocated
within a 1 mle radius of the site.

<I MG SCR 0694087>
<I MG SCR 0694087A>
<I MG SCR 0694087B>

The DER site has contributed to offsite contamination at offsite areas called the "Radi o Tower
area" and "Parcel H'. The Radio Tower area is located just south of the Double Eagle site and
Parcel His located just south of the Fourth Street site. The North Canadian River is |ocated
just south of Interstate 35, approxinmately one half mle south of the site. Al though no
endanger ed species have been identified in these areas, wildlife in the area includes mgratory
fow and small mammal s.

1. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
Site History

The Doubl e Eagle Refinery collected, stored, and re-refined used oils and distributed the
recycled product. The refinery was active as early as 1929 with historical aerial photographs



avai l able as early as 1941. GCenerally, early refining was conducted on the western portion of
the site and expanded toward the eastern portion as the operations increased.

The DER recycl ed approxi mately 500,000 to 600, 000 gall ons of used nmotor oil per nonth into
finished lubricating oil. The recycling process consisted of the addition of sulfuric acid,
settling, and filtration with bleaching clays via a filter press. This process generated
approxi mately 80,000 gallons of oily sludge per nonth. Sludges were initially sent to an
off-site disposal facility, now the Hardage Oriner Superfund Site located in Criner, Cklahona.
Later, sludges were disposed of in onsite inmpoundnments and a sludge | agoon until the late 1960's
to early 1970's.

Onsite and offsite visual inspections, by the Environnental Protection Agency (EPA) Field
Investigations Teamin May of 1985, indicated that a prelimnary sanpling inspection should be
conducted. An Expanded Site |nspection was conducted by EPA in 1987-88 which confirmed that the
site should be ranked for inclusion on the National Priorities List (NPL). |In March 1989, the
DER site was added to the NPL, pursuant to Section 105 of the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA), 42 U S.C. Section 9605, as anended.

The Remedi al Investigation/Feasibility Study (RI/FS) for the Goundwater Qperable Unit (GOU) was
initiated in June 1992 for the DER site; and the Rl and FS were both conpleted in July 1993.

Due to the close proximty of the DER and FSR sites, and due to the simlar types of wastes
present at both sites, EPA assigned one contractor to conduct the RI/FS projects concurrently.
Therefore, distinguishable characteristics of each site could be easily identified, and

nobi | i zation and renedi al alternative devel opnent efforts would not be duplicated for the
overal | study area.

In conjunction with the site investigations and related studies perforned by the EPA, the U S.
Fish and Wldlife Service (Departnment of Interior -DA) conducted a Prelimnary Natural Resource
Survey (PNRS) for the DER site. Technical information was gathered fromsite visits, National
Wet | and I nventory nmaps, EPA anal ytical data, and personal communications with the Gkl ahona
Departnment of WIldlife Conservation (ODWC) and EPA. The study revealed that the DER site is
upgradient of a small "oxbow | ake" (created by damm ng natural drainage) which lies south of the
Parcel H area. The site is also upgradient of the North Canadian River. The varied habitat

adj acent to the Parcel H ponds, oxbow |l ake, and the North Canadian R ver is capabl e of
supporting good popul ati ons of comon urban fish and wildlife species. According to the PNRS
report, a dead opossumand a ring-billed gull was recovered fromthe concrete vat (basin), and a
dead opossumwere noted in one of the |lagoons on site during the site visit by the DA.

As a result of the site investigation perforned by the DO (U.S. Fish and Wldlife) the EPA
prepared an "Action Meno" dated Septenber 13, 1993, which was signed by the Drector,

Envi ronnental Services Division. The Action Meno authorizes the EPA to expend funds to install
protective netting over an approxinmate 2.5 acre sludge | agoon to preclude access by wildlife,
and provide a barrier to the highly toxic and acidic contam nation present at the surface. The
PRPs have been offered the opportunity to conduct the planned action at the site.

EPA Enforcenent Activities

In Decenber 1988 EPA issued an Unilateral Administrative Oder (UAO to the site owner,
requesting that the north side of the site be fenced to prevent people and animals from coning
into direct contact with the hazardous substances. The owner conplied with the AO and conpl et ed
the fencing in February 1989, which mtigated the imediate risk to public health.

Prior toinitiating the RI/FS for the Source Control Qperable Unit (SCQU) in May 1990, EPA
conducted a search for Potentially Responsible Parties (PRPs). EPA sent Special Notice letters



to 17 PRP's identified in the search. The letters included a notification of potential
liability under Section 107 of CERCLA. The letters also included a denand for rei nbursenent of
EPA' s past costs as well as an offer affording the PRPs an opportunity to performthe RI/FS.
None of the parties receiving the Special Notice made a good faith offer to conduct the RI/FS,
nor did any parties offer to reinburse the EPA for the past costs incurred.

EPA conducted the RI/FS for the SCQU as a Fund lead project. Sinultaneously with the
performance of the RI/FS, EPA proceeded to pursue | eads regarding other unidentified PRPs. In
Cct ober 1992, several previously undi scovered boxes of nanifests were | ocated at the Cklahona
State Departnment of Health (OSDH) archives, now the Okl ahonma Departnent of Environnental Quality
(ODEQ, which contained records of shipnents of waste oil and other hazardous wastes to the DER
facility. These manifests were fromthe tinme period of 1980-1982. Fromthese records 46
Special Notice letters were issued on Decenber 16, 1992. A PRP group forned in January 1993,
and the EPA nmet with the group on February 11, 1993. At this neeting the EPA provided the PRPs
the liability information linking the PRPs to the site and past cost docunmentation for funds
expended by the EPA. A group of 22 PRPs made a good faith offer to "cash out" on March 31,
1993. EPA anticipates future negotiations with respect to the SCOU.

EPA conducted the RI/FS for the GOU as a Fund | ead project also; however, the newy identified
PRP's were sent CGeneral Notice letters on February 9, 1993, affording themthe opportunity to
participate in the GOU Renedi al Design/ Renedi al Action, and inform ng themof GOU RI/FS
activities.

Negotiations with the EPA and the PRPs, pertaining to all aspects of enforcenent activities are
ongoi ng.

State Enforcenent Activities

During 1977 and 1978 nunerous inspections conducted by the Ckl ahona Water Resources Board (OARB)
indicated that un-permtted rel eases of hazardous waste occurred both onsite and offsite.
Subsequent inspections conducted by OARB reveal ed that the Double Eagle facility continued to

di scharge hazardous substances in violation of the facility permit. As aresult of the
unpernmitted rel eases of hazardous waste, OMNRB referred this case to their General Counsel,
seeking a Cease and Desist Order on Septenber 14, 1985.

[ H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

Thi s deci si on docunent presents the selected renmedial action for the GOU for the DER Superfund
site, in klahoma Cty, Cklahoma. This action is chosen in accordance with CERCLA, as anended
by the Superfund Amendnents and Reauthorization Act (SARA) and, to the extent practicable, the
Nati onal Contingency Plan (NCP), 40 CFR Part 300. The decision for this site is based on the
adm ni strative record. An index for the admnistrative record is included as Attachment Ato
this document.

The public participation requirenents of CERCLA, sections 113(k) (2) (B) (i-v) and 117, were net
during the renedy selection process. The Renedial Investigation and the Feasibility Study
reports and the Proposed Plan were rel eased on August 5, 1993, and were all nade available to
the public in both the adm nistrative record and information repositories. The repositories are
mai ntai ned at the Ral ph Ellison Branch Library, the CDEQ Central O fice in Cklahoma Gty,

Gkl ahonma, and the EPA Region 6 Ofice in Dallas, Texas. The notice of availability for these
docunents was published in The Bl ack Chronicle, on August 5, 1993.

The EPA and ODEQ hel d an Open House in Cklahoma Gty on February 18, 1993, to explain the
Superfund process and to notify the public that R activities for the GOU had begun. The R



fieldwork for the GQOU was di scussed and general infornmation about the site as well as new
devel opnents pertaining to the SCOU were provided to the public by the EPA

A 30-day public coment period was held from August 5, 1993 to Septenber 4, 1993. (On August 16
1993, the EPA received a request for a thirty-day extension in accordance with 40 CFR § 300. 430
fromone of the PRP representatives on behalf of the participating PRPs. On August 27, 1993,
the EPA responded to the PRP representative granting the 30-day extension request, which
extended the public coment period until Cctober 7, 1993 (due to a holiday weekend within this
period). Two commenters submitted witten comments during the public comment period.

A public neeting was held in Cklahoma Gty on August 12, 1993. At this neeting, representatives
fromthe EPA presented information on the R, R sk Assessnent and FS. EPA and ODEQ answer ed
questions about the site, the renedial alternatives under consideration, and the Proposed Pl an
of Action. Responses to the coments received at this neeting, as well as the comments received
inwiting during the public coment period, are included in the Responsiveness Summary, which
is included in this ROD as Attachment B

V. SCOPE AND ROLE OF CPERABLE UNIT 2 WTHI N THE SI TE STRATEGY

During the RI/FS project for the SCOU for the DER site, the issues related to ground water
beneath the site were acknow edged as conplex in conparison to those obvious with respect to the
surface contam nation, consisting of the sludges and tar mats, and the contam nated soil,
sedinent and surface water. During the investigations required for ranking the site for
inclusion on the NPL, the resulting reports indicated that there was a continuous shal e | ayer
acting as an "aquitard" beneath the site, since this is generally the regional geol ogy.

However, during the field investigations conducted as part of the Rl for the SCQU, the shale

| ayer was not present beneath the site. Shallow and deep alluvial wells were installed around
the perineter of both the DER and FSR sites, but the determ nation of vertical and | atera

m gration of ground water contaminants required further study. Therefore, the site was
separated into two Qperable Units to address the surface contam nati on and the ground water
problens individually. The inpact of the mgration of contaminants in ground water and possibly
to the North Canadian River is addressed in this ROD for Qperable Unit 2 (G ound water Qperable

it - G).

Principal threat wastes are those source materials considered to be highly toxic or highly
nobi | e that generally cannot be reliably contained or would present a significant risk to human
health or the environment shoul d exposure occur. The principal threats at the DER site
pertaining to the surface contam nation are the acidic sludges within the sludge | agoon and
contam nated ponds. These were addressed in the SCOU ROD whi ch was si gned on Septenber 28
1992.

Low | evel threat wastes are those source materials that generally can be reliably contained and
that would present only a lowrisk in the event of a release. The lowlevel threats at the site
are the contaminated surface soils and tar matrices. These |lowlevel threat wastes were al so
addressed in the SCOU ROD. The Renedial Design for the SCQU was initiated on June 21, 1993.

Principal threat wastes pertaining to ground water are defined as "pool s" of dense non-aqueous
phase |iquids (DNAPLs) subnerged beneath ground water or in fractured bedrock. The contan nated
ground water in the inmrediate area of the site is classified as a ass Il aquifer by EPA and
the ODEQ agrees with this classification. dass IIl aquifers are considered unusable due to the
presence of Total Dissolved Solids (TDS) in excess of 10,000 parts per million (ppm). The
average and maxi num concentrations of TDS in the alluvial aquifer were 2,460 ppmand 13, 100 ppm
respectively; and in the upper portion of the Garber-Wllington (bedrock) aquifer the TDS were
34,680 ppm and 110,000 ppm respectively, for the wells installed at the DER site. The renedia



obj ectives of the GOU are to minimze potential exposure by direct contact (which includes
acci dental ingestion and dermal contact) or inhalation, and to reduce the potential for
mgration of contam nants into the surface waters and useabl e ground water supplies.

V. SUWARY OF SI TE CHARACTERI STI CS
General Overview

The DER site and offsite areas (Parcel H and the Radio Tower area) are not located in the 100
year floodplain. GCenerally, the local surface drainage flows to the south and east of the DER
site. Prior to construction of Interstate 35 the North Canadi an R ver neandered through the
adj acent FSR site. During construction of the highway, the river was diverted to the south side
of 1-35, and is now |l ocated approxinmately one half-mle to the south of the DER site.

Ponds on the DER site and portions of the Parcel H Area appear on the National Wetl ands
Inventory Maps (NW) (U S. Dept. of Interior, Fish and Wldlife Service, 1989). These naps are
based on interpretation of aerial photographs and not on actual site surveys. The NW naps are
prepared by review of the aerial photographs and do not distinguish between pristine ponds and
sl udge | agoons covered with surface water, or other types of waste water treatnent ponds.
Mgratory fow have no way of discrimnating between clean and contam nated surface waters,
therefore, the DER site is considered a wetland area until the remedial action for the SCQU is
conmplete. Once the SCQU renedy is inplenmented, no ponds will remain, and the site will
essentially be left as a dry field. Therefore, the DER site will no |longer be a wetland after
the Renedi al Action.

The North Canadian River is located just south of Interstate 35, approximately one-half nmile
south of the site. Al though no endangered speci es have been identified for these areas,
wildlife in the area includes mgratory fow and small nmamal s.

Nine alluvial nonitoring wells were installed at the DER site. Five of the alluvial nonitoring
wells were installed in the shallow alluviumwi th the top of 5 foot screens placed at depths
varying from10 to 19 feet. The remaining four alluvial wells were installed with the top of
five foot screens placed between 28 to 34 feet bel ow ground surface. Six "bedrock"” nonitoring
wells were installed around the perinmeter of both the DER and FSR sites with the top of 10 feet
screens placed about 5 feet into the top of the Garber sandstone. The top of the Garber
sandstone varies from25 to 57 feet bel ow ground surface across the DER site. The nonitoring
well locations are shown on Figure 4. The terns "bedrock" or "upper bedrock" used in this ROD
shall refer to the uppernost portion of the Garber-Wllington aquifer, and the terns nmay be used
i nt er changeabl y.

General Geol ogy and Hydrogeol ogy Characterization

The DER site is situated on Quaternary alluvial deposits which represent recent deposition by
the nearby North Canadian River. The floodplain deposits typically consist of unconsolidated
and interfingering |l enses of sand, silt, clay, and gravel. These alluvial sedinments are
predicted to have relatively high perneabilities and porosities. The alluviumin Cklahoma
County ranges in thickness fromseveral inches to 90 feet bel ow ground surface along the river
basi n.

Directly below the alluvial deposits are the Garber and Wl lington formations. Regionally,
these bedrock formations (i.e., lithified strata below the alluvial channel fill) have a gentle
westward honoclinal dip of 30 to 40 feet per mle. However, the DER site is located on the
northeast flank of the Oklahona Gty oil field surface anticline. Beneath the site, the dip of
the Garber sandstone is to the east-northeast, which is opposite of the regional dip. The



bedrock formation beneath the DER site begins approxinmately 25 to 57 feet bel ow the ground
surface. Collectively, the Garber-Wllington consists of nassive, cross- bedded sandstones
irregularly interbedded with siltstones and shales. The "red bed" sandstones and shal es of the
Garber and Wl lington Formations are simlar in lithology and conformgradationally. Therefore,
these formations are commonly napped as a single lithologic unit and classified as a single

aqui fer (the Garber-Wellington aquifer). Ooss section |locations and a Geol ogi ¢ Oross Section
are shown on Figures 5 and 6, respectively.

<I MG SER 0694087C>
<I MG SER 0694087D>
<I MG SER 0694087E>

The Garber-Wellington aquifer constitutes the nost inportant source of ground water in Okl ahonm
County. Wells drilled into the water bearing zone may penetrate as nmuch as 200 to 300 feet of
wat er bearing sandstone. Artesian conditions exist below 200 feet in areas in which the aquifer
is overlain by the Hennessey Group. The depths of nunicipal, institutional, and industrial
well's screened in the Garber-Wllington range from 100 to approximately 1,000 feet in Okl ahona
County. Yields of wells less than 250 feet deep range from5 to 115 gallons per minute (gpm
and average 35 gpm Reported yields of wells nore than 250 feet deep range from70 to 475 gpm
and average 240 gpm The principal hydrologic factor controlling the devel opnent of the aquifer
for fresh water supply is the presence of high Total D ssolved Solids (TDS) in the ground water.
Shal | ow ground water (water encountered at a depth less than 100 feet) in the area is not used
as a water supply due to TDS levels in excess of 10,000 ppm The high TDS content in the ground
water is attributed to past oil and gas production activities in the area.

No drinking water wells currently exist within a 1 mle radius of the site. Residents and
industries in the area utilize water obtained fromreservoirs surrounding the city. Results
fromsanpling the alluvial ground water beneath the DER site reveal ed that the TDS ranged from
310 ppmto 13,100 ppmw th an average of about 2,500 ppmfor the nine alluvial wells at the DER
site. Results fromsanpling the upper bedrock nonitoring wells (installed with a 10 feet screen
pl aced approxinmately 5 feet bel ow top of Garber sandstone) indicate TDS from 5,200 ppmto
110,000 ppmwi th an average of about 35,000 ppmfor the three bedrock wells installed around the
perineter of the DER site (BMN#1, #2 and #6). Therefore, this zone is considered a Class |11
aqui fer due to the high TDS, which would prohibit use of the shallow ground water for donestic
purposes. Cass Il aquifers are characterized by TDS concentrations greater than 10,000 parts
per mllion (ppm). Figure 7 shows the degree of contamnation with respect to the TDS, based on
data obtai ned fromsanpling fromthe upper bedrock nmonitoring wells.

Si te Hydrogeol ogi ¢ Conditions

The site is underlain by unconsolidated deposits of alluviumnaterial consisting of about 1 to 3

feet of topsoil, beneath which is a mxture of nostly sandy material mxed with silt and cl ayey
gravel . The thickness of the alluviumvaries fromabout 25 to 57 feet bel ow the ground surface.
Underlying these alluvial deposits is the bedrock material. The uppernost bedrock formation is

t he Garber Sandstone.
<| MG SER 0694087F>

The Hennessey G oup fornation, predom nantly reddi sh-brown shal e containing sone | ayers of
siltstone and fine-grained sandstone, overlies the Garber-Wllington Fornation in parts of the
region. However, this shale |layer was not encountered above the Garber- Wl lington aquifer (as
originally anticipated) in the deeper borings drilled at both the DER and FSR sites in March of
1992, indicating that the shal e has been conpletely renoved by erosion in the area of the site
prior to the deposition of the alluviumby the North Canadi an River system This shale material



was originally believed to have been a continuous | ayer beneath the site, which acted as an
"aqui tard" that separated the upper and | ower ground water aquifers. However, the nore recent
studi es reveal ed that no Hennessey shale is present beneath the site, concluding that there is
no aquitard between the upper alluvial material and the bedrock. Therefore, the upper and | ower
wat er bearing zones are hydraulically connected. Due to the absence of the Hennessey Shal e
beneath the site, this Qperable Unit was initiated to assess the vertical mgration and
potential inpact of site contam nants on the deeper Garber-Wellington aquifer

In addition, the lateral mgration and potential inpact of site contam nants in the ground water
on the nearby Canadi an River has been investigated, and the results presented herein. Al though
the Garber-Wellington aquifer is the nost inportant source of ground water in the Cklahoma Gty
area, the Gty of Cklahoma City currently receives its public water supply fromlakes in the
area

During drilling operations at the site, ground water was encountered at varying depths that
ranged from7 to 20 feet bel ow ground surface. Subsequent ground water nonitoring indicates
that the ground water |evels range fromabout 7 to 17 feet below the ground surface. The ground
water |evels were determ ned periodically and exhi bited noderate seasonal fluctuations due to
seasonal variations in rainfall

Nat ure and Extent of Contam nation

The Groundwater RI/FS was focused to provide infornmation for discrete areas of concern and
subsequent migration pathways. Fromall the chemcals detected in the ground water at the site
certain chemcals were identified as potential Contam nants of Concern (COC) based on the COCs
fromthe SCOU. The RI/FS reveal ed that numerous contaninants simlar to those found in the

sl udges, sedinents, and soils onsite, were detected in the ground water sanpled fromthe

al luvial and upper bedrock nonitoring wells. The contam nants found were prinarily organic
chem cals and heavy netals related to the refinery process. The nost comonly found organic
chem cal s were Chlorinated Hydrocarbons and Benzene conpounds. Lead was the primary neta
contam nant found in ground water sanples taken during the investigation. The COCs are

di scussed in detail in Section VI - Summary of Site Risks.

O her chemcals detected consisted of Dichloroethane, Trichloroethane, and D chl orobenzene.

Sore or all of the contaminants identified in this section are "hazardous substances" as defined
in Section 101(14) of CERCLA, 42 U.S.C. § 9601(14), and 40 CF.R § 302.4. Al though there was
no free phase contam nation noted during drilling operations, these chlorinated benzene
conpounds are contam nants associ ated with Dense Non- Aqueous Phase Liquids (DNAPLs), and suggest
the presence of DNAPLS at the site.

A summary of the ground water sanpling data is presented in Table 1. The maxi num m ni num and
nean concentrati ons of contaminants were calculated for all sanples collected at all screen
depths. This data represents the contam nation encountered in the alluvial and upper portion of
the Garber-Wellington (bedrock) aquifer. Gound water sanples taken at the site al so contained
hi gh concentrations of Total Dissolved Solids (TDS). Al three upper bedrock nonitoring wells
have shown concentrations equal to or greater than 10,000 ppm indicating that the upper portion
of the Garber-Wellington (bedrock) aquifer in the vicinity of the siteis a Cass Il aquifer
according to the EPA Ground Water d assification System

Sanmpl es were collected fromboth the alluvial and upper portion of the Garber Wéllington
(bedrock) aquifers, to identify the level of contamination in the ground water. Data obtained
fromthe bedrock nmonitoring wells represented the current level of contam nation at a depth (60
feet) of the assumed future residential well. Data obtained fromthe upper aquifer were used in
ground water nodeling to predict the concentration in the lower aquifer at a future date and to



det erm ne exposure point concentrations for the risk cal cul ati ons.

The results of the ground water sanples were used in a nodel to predict worst-case contam nation

levels in an inmaginary drinking water well located in the top of the bedrock aquifer at the DER
site boundary. The nodel was al so used to predict the inpact that a contam nant plune in the
al luvial aquifer nmay have on the North Canadian River. |In developing the nodel, it was assuned

that the regional ground water gradient is to the southeast. Mdeling was al so perforned to
estimate the extent of contamination in the upper portion of the Garber-Wllington (bedrock)
aqui fer. These results were used to estimate the risk frompotential use of the bedrock aquifer
as a drinking water supply.

Contami nant Mgration in the Alluvial Aquifer

The water |evel measurenents taken in conjunction with the Rl reveal that a downward ground
wat er gradient exists at the site; however, any nounding effect, due to standing water on the
ponds and | agoon, beneath the DER site is considered negligible. Regionally, the ground water
inthe alluviumflows towards the North Canadi an R ver (southeast). The average ground water
flowrate for the DER site was estimated to be 20 ft/year for the contam nant transport nodel
The nmaj or source areas for the alluvial aquifer were assunmed to occur at areas where sludge
material was placed in the past, and standing water was observed. D spersion represents an

i nportant nmechani smfor contaminant mgration, and results in the spreading of the contam nant
plume and al so causes the reducti on of nmaxi mum concentrations. Figure 8 shows the predicted
benzene plune in the alluvial aquifer based on the nost conservative val ues used for

di spersivity. Based on the results of the nodel, contam nant concentrations will decrease over
time. Maxi mum Contanmi nant Levels for the contaninants of concern should be attained in 30 to

over 150 years. This is discussed in nore detail in Section VI - Summary of Site Risks (R sk
Summary). It is inportant to note that contam nant nass |oading rates were estinmated to provide
an estinmation of contam nant concentrations at the current well locations. Although the

nodel i ng results successfully approxi mate the nmaxi mum concentrations of COCs from four sanpling
events, seasonal and anal ytical variability was observed

<I MG SER 0694087G>
Contaminant Mgration in the Bedrock Aquifer

The water |evel measurenents fromthe upper bedrock nonitoring wells indicate that the flow
direction in the upper portion of the Garber-Wllington aquifer is generally to the south. The
average flow rate for the upper bedrock aquifer was assuned to be 10 ft/year for the contam nant
transport nodel. The nmjor source area was assunmed to be the contam nation present in the

al luvial aquifer, since the surface contam nation was assuned to have been renoved.

Di spersivity values for the bedrock nodeling were considered to be the sane as the alluvial

aqui fer of 50 and 20 feet for the longitudinal and transverse dispersivity, respectively.
Figure 9 shows the predicted current benzene plune in the bedrock aquifer based on the

af orenenti oned assunptions. Table 2 shows a conpari son of nodel predicted contani nant
concentrations and anal ytical results for the sanples fromthe bedrock nonitoring wells. Al so
Figure 10 is provided to show the current benzene plune at 20 ppm wth the respective |evel of
TDS cont am nati on

I mpact on the North Canadi an River

The receptor point for the alluvial aquifer was assuned to be the North Canadi an River (River).
Figure 11 shows the predicted benzene plune, when the peak concentration is predicted in the
alluvial aquifer just before discharging to the North Canadian River. For predicting the inpact
on the North Canadi an River, the observed contam nation in the nonitoring wells was attributed



to the DER site.

Tabl e 4 shows the maxi num concentration predicted by the nmodel in the alluvial aquifer just
before the ground water is discharged to the river. The background data in Table 4 are the
results of sanpling directly fromthe river, and indicates that m xi ng of ground water with the
surface water in the river reduces contami nant concentrations significantly. This results in
concentrations significantly bel ow the anbient water quality criteria for the river as shown in
Tabl e 5.

<| MG SER 0694087H>
V. SUWERY OF SI TE RI SKS
Human Heal th R sks

As part of the Renedial Investigation for the GQOU at the DER site, a quantitative risk
assessnent was perforned to estimate hunan health risks posed by the mgration of contam nants
within the groundwater, and lateral migration of contamnants to surface waters fromthe DER
site. The nethods used in the devel opnment of the risk assessnent are based on the followi ng EPA
gui dance docunents: R sk Assessnent Quidance for Superfund. Vol. |: Hunan Heal th Eval uation
Manual (Part A), 1989, also known as "RAGS', Exposure Factors Handbook (1989b), R sk Assessnent
Qui dance for Superfund: Volune |I: Hunman Health Eval uati on Manual, Part B (EPA 1991), Ri sk
Assessnent Qui dance for Superfund, Volune |l: Environnental Evaluation Manual (EPA, 1989c),
Super fund Exposure Assessnent Manual (EPA, 1988), Health Effects Assessnent Summary Tabl es (EPA,
1990c), and the National Contingency Plan. This section presents a summary of the Baseline
Human Health Ri sk Assessment for exposure of hunmans to contam nants existing within the
groundwat er that are attributable to the site. The baseline risk assessnent provides the basis
for taking action and indicates the exposure pathways that need to be addressed by the renedi al
action. It serves as the baseline indicating what risks could exist if no action were taken at
the site. This section of the ROD reports the results of the baseline risk assessnent conducted
for this site.



Table 2
COVPARI SON OF OBSERVED AN MODEL PREDI CTED CONTAM NANT
CONCENTRATI ONS | N BEDROCK MONI TORI NG VELLS

BMA) 1 BMA)2 BMA)6
OBSERVED  OBSERVED PREDI CTED  OBSERVED OBSERVED PREDI CTED
ANALYTE MAY 1992  MAR 1993 MAY 1992 MAR 1993 NAY 1992 MAR 1993
BARI UM 2990 3470 2992 188
MANGANESE 16200 8060 16210 6010
ALDRI N ND ND 0.32 0.12
BENZENE 78 87 81 110 100 280 170 120
bi s(2- CHLORCETHYL) ETHER ND ND 1 4 4 ND ND 0.5
CHLORCBENZENE ND ND 1 4
CHLOROFORM 2 ND 2 ND
1, 4- DI CHLOROBENZENE ND  ND 0.3 1 1 ND ND 0.1
1, 2- DI CHLORCETHANE ND  ND 110 380
1, 1- DI CHLORCETHENE ND  ND 0.9
2, 4- DI METHYL PHENOL 2 ND 2 ND
HEPTACHLOR ND  ND 0.21 0.4
HEPTACHLOR EPOXI DE 0.3 ND 0.03 0.2
KETONES 457
METHYLENE CHLORI DE ND  ND 0.6 2 ND 2 250 ND
TRI CHLORCETHENE ND  ND 10 35 28 35 ND 30 5
VI NYL CHLORI DE ND  ND 10 35

<I M5 SER 0694087I >
<I M5 SER 0694087J>
<I M5 SER 0694087K>



Tabl e 4
| MPACT OF DOUBLE EAGLE SI TE ON NORTH CANADI AN RI VER
THROUGH ALLUVI UM AQUI FER

On)site Concentration Maxi mum Concentration at Receptor Point

Par anet er Backgr ound Maxi mum Locat i on Aqui fer R ver Arrival Tinel
Vinyl Chloride 0 ug/L3 27 ug/L FDMM 04 37 u
1, 2- D chl or oet hane 0 ug/L3 36 ug/L FDMABO3 16 u
Tri chl or oet hene 0 ug/L3 11 ug/L FDMM 04
Benzene 0 ug/L3 240 ug/ L FDMABO3 104 ug/L
Chl or obenzene 0 ug/L3 28 ug/L FDMMO04 38 u 0.035 ug/L 115 years
1, 4- D chl or obenzene 0 ug/L3 3 ug/L FDMM 04 4 ug/L 0.004 ug/L 115 years
bi s(2- Chl oroet hyl) ether 0 ug/L3 3 ug/L FDMABO3 1 ug/ 0.001 ug/L 115 years
Arsenic 3.6 ug/L 149 ug/L FDMADO4 201 ug/L 3.781 ug/L 1250 years
Bari um 148 ug/L 1870 ug/L FDMADO5S
Berylium 0 ug/L3 4 ug/L FDMADO4 5 ug/L
Cadm um 0 ug/L3 1.3 ug/L FDMADO4 2 ug/L
Chr om um 0 ug/L3 71.9 ug/L FDMADO4 98 ug/L 0.089 ug/L 115 years?
Lead 2.6 ug/L 73.2 ug/L FDMADO4 98ug/L 2.688 ug/L 15000 years
N ckel 0 ug/L3 59.2 ug/L FDMADO5S 69 u 0.063 ug/L 2800 years
Vanadi um 7.6 ug/L 180 ug/L FDMADO4 242 ug/L 7.814 ug/L 900 years

1 - No adsorption assuned for organic contam nants, See Table 4-2 f factors for netals.

2 - For bariumand chromum no retardati on due to adsorpti on was assune

3 - Contam nant concentrations were qualified U indicating the contam nant not detected at the
contract reqiuired quantitation limt (CRQ).



Table 5
Water Quality Criteria for the
Protection of Fresh Water Aquatic Life
Ecol ogi cal Ri sk Assessnent
Doubl e Eagle Site

Cont am nant of Concern Predi ct ed Toxi ¢ Val ue (ug/L)
Sur face Water Acut e
Concentration (ug/L) 1 | ahoma USEPA G he
Wz W3
Citeria4d W2 w3 w4
Vinyl Chloride 0. 034 )5 ) )
1, 2-Di chl or oet hane 0.014 )} ) 118, 000
Tri chl or oet hane 0.014 )} D 18, 000 )
Benzene 0. 096 )} D 5, 300
Chl or obenzene 0. 035 ) ) 25
1, 4- D chl or obenzene 0. 004 )} D 1,120
bi s(2- Chl or oet hyl ) et her 0. 001 )} D 238, 000
Arsenic 3.781 360 360 )
Bari um 149. 8 ) ) 50, 000 )
Beryllium 0. 005 )} ) 130
Cadm um 6 0. 002 143 17 )
Chromum 7 (Total) 0. 089 )} 16 )
Lead 6 2. 688 417 417 ) 16
N ckel 6 0. 063 4200 4200 )
Vanadi um 7.814 D ) )
1. FromTable 5-11
2. lahoma Water Quality Oriteria (1989)
3. USEPA Wter Quality Oriteria (1986)
4. From denents (1985) or estinated | owest observed effect val ue (USEPA 1986).
5. Not available or not applicable
6. Based on hardness value of 360 ng/1 as CaCo!3 as provided in Section
7. USEPA Criteria for hexavalent O and lahoma Criteria for total Cr.

Shaded boxes indicate exceedance of water quality criteria val ue.



The purpose of this risk assessnent was to conpile and evaluate information collected in the
site investigation in order to estimate the upper limt of potential health risk which may be
present at the site with respect to ground water. In the evaluation of potential human exposure
scenarios, on-site sanpling and analytical results were used in conjunction with current federa
and state gui dance docunents and professional judgenent to estinate the potential human health
risk attributable to ground water contam nation resulting frompast site-rel ated operations.

The "risk" values generated within this hunman health risk assessment will reflect the plausible
upper limt to the actual risk of cancer posed by the site under the exposure scenari os

eval uated. These estimates were conpared to the EPA's target risk range of 1 X 10 4 to 1 X 10 6
(1 in 10,000 to 1 in 1,000,000 respectively) excess cancer risks for hazardous waste site

remedi ations. The NCP stipulates a 1 X 10 6 risk level as a point of departure in risk
nmanagenent. Wen eval uati ng ground water contam nati on, EPA al so considers the Maxi mum

Contami nant Levels (MCLs) in the Safe Drinking Water Act as appropriate renedial targets. Such
estimates, however, do not necessarily represent an actual prediction of the risk

Non- car ci nogeni ¢ inpacts are quantified by the "Hazard Index" which is the ratio of site
concentrations of a contam nant of concern to a reference concentration that causes a

non-carci nogeni ¢ inpact. EPA's renedial goal is to reduce the "Hazard Index" at a site to |less
than 1.0.

The risk assessnment was perforned based on the assunption that a residential well was installed
at the site boundary to be utilized for donestic use. This inmaginary well was assuned to be
installed at a depth of 60 feet, which is assuned to be about five to ten feet into the top of
the Garber-Wellington (bedrock) aquifer. This assunption is considered the "worst case
scenario". Also, in predicting the exposure point concentrations it was assuned that the
surface contamination at the site has been renoved and will not contribute to further ground
wat er contam nation.

The cal cul ated risks are based on a well being installed in the nost shall ow useabl e

wat er - bearing zone. Gound water in the alluvial and upper Garber-Wllington (bedrock) zones is
consi dered unusabl e due to TDS concentrati ons in excess of 10,000 ppm Since there are no
private wells installed in the vicinity of the site at the present tinme, no conpl ete pathway
exists for current exposure to contam nated ground water. However, ground water beneath the
upper portion of the Garber-Wellington (bedrock) aquifer (at an approxi mate depth of 100 feet)
could potentially be used as a donestic supply. The risk assessnent was conducted to estinate
the inpact on public health should the pathway be conpleted in the future. The risk assessnent
is based on the establishnent of a future pathway by the installation of an inmginary drinking
water well at the boundary of the site at a depth of 60 feet bel ow the ground surface. This is
the depth at which a well may be screened in a water supply with relatively | ow TDS.
Calculating the risk based on a well installed at this point is the nost conservative nethod,
and results in the nost protective risk assessnent val ues.

The val ues which are calculated in this assessnent are considered representati ve of the cancer

ri sk posed by the ground water contamnation at the site only in that they represent estimates
of the plausible upper bound limt of what is nost probably the risk range. The true risk
within the range of the upper limt and zero is indetermnable. Wuat is estimated is the

proj ected reasonabl e maxi num potential additional lifetime cancer risk and potential for adverse
health effects. The reasonable nmaxi numpotential risk is calculated in order to be health
protective ("health protective" assunptions are also referred to as "conservative" assunptions
in risk assessnent term nology).

It should be noted that the risk is an additional risk - it is present in addition to the
baseline. The national risk, or probability, that an individual may devel op sone form of cancer
from everyday sources, over a 70-year life span is estimated at a baseline of three in ten
Activities such as too much exposure to the sun, occupati onal exposures, or dietary or snoking



habits contribute to this high risk. This three in ten probability is considered the "natura
inci dence"” of cancer in the United States. To protect human health, the EPA has set the range
fromone in ten thousand to one in one mllion excess cancer incidents as the remedial goal for
Superfund sites. A risk of one in one mllion nmeans that one person out of one nmillion people
m ght devel op cancer as a result of a lifetine exposure to the site. This risk is above and
beyond the "natural incidence" of three in ten

Identification of Chem cals of Concern

Cont ami nants of concern (COCs) are those contam nants which are nost likely to contribute
significant cancer risks or non-cancer health effects. Fifteen COCs were originally considered
for performance of the risk assessnent, since these chemcals provided an excess risk fromthe
Source Control Qperable Unit (SCQU). These contam nants were arsenic, barium beryllium

cadmi um chrom um |ead, nickel, vanadium vinyl chloride, 1,2-dichloroethane, trichloroethane
benzene, chl orobenzene, bis(2-chloroethyl)ether, and 1, 4-di chl orobenzene

In order to ensure conpliance with published EPA gui dance and verify that contam nants with
potential toxic effects were not overlooked, the list of COCs was reanal yzed using a screening
process. Initially, the data set for the bedrock nmonitoring wells was evaluated to identify
potential COCs since current contamination is assunmed to represent steady-state conditions, and
the source of contam nation was assuned to be renoved. Under steady-state conditions, the
contami nant mass currently in the alluvial aquifer would continue to contribute to contam nation
in the bedrock aquifer. The data obtained fromthe bedrock nmonitoring wells represented the
current |evel of contami nation at the depth of the "assunmed" future residential well. Data
obtained fromthe alluvial aquifer were used in ground water nodeling to predict the
concentration in the bedrock aquifer, and potential risk, at a future date. This "assuned"
future residential well is considered the worst-case scenario. It is highly inprobable that
anyone will use the ground water at this depth due to the presence of high Total D ssolved
Solids (TDS).

As a result of the risk calculations for individual contam nants, the list of potential COCs was
further reduced by elimnating those contam nants that presented a cancer risk less than 1 in
10, 000, 000 and a Hazard Index less than 0.1. A summary of the determ nation of final COCs for
this risk assessment is given in Table 6.



Tabl e 6
Det erm nation of Final
Doubl e Eagle Site

Cal cul ated Ri sk
Exposur e Pat hway and Receptor

Ri sk Der nal I nhal ati on

Cont ami nants of Concern Criterion Chi | d/ Adul t Chi | d/ Adul t
CARCI NOGENS
Al drin2 1E-7 NA 3 NA 4
Arsenic 1 1E-7 NA 3 NA 4 1. 6E-5/3.5E-5
Benzene 1 1E-7 2.1E-5/ 4. 9E-5 1. 2E-4/2.9E-4 4. 7E-5/7. 8E-5
Beryllium1 1E-7 NA 3 N 0/0 3
Bi s(2-Chlorethyl )Ether 1 1E-7 NA 3 6 2.5E-5/ 4. 2E-
Chl or dane 1E-7 5.8E-8/1.4E-7 N 6.6E-7/1. 1E-6
Chl or of or n# 1E-7 2.0E-7/4.7TE-7 8.4E-6/ 2. 1E-5 2.5E-7/4.2E-7
4, 4- DDE 1E-7 1. 7E-6/ 4. OE-6 N 2.9E-07/ 4. 8E-7
1, 4-Di chl orobenzen 1 1E-7 6. 3E-8/1.5E-7 NA 4 1.4E-7/2.3E-7
1, 2-Di chl oroet hane 1 1E-7 NA 3 5.0E-4/1.3E-3 2.0E-4/3.3E-4
1, 1- Di chl or oet hene? 1E-7 8. 6E-7/2.0E-6 5.2E-5/1.3E-4 1.0E-5/1.7E-5
Hept achl or2 1E-7 2.4E-6/5. 7TE-6 N 1.9E-5/3. 2E-5
Hept achl or Epoxi de 1E-7 NA 3 4 5. 6E-6/9. 4E-6
Met hyl ene Chl ori de? 1E-7 NA 3 4.6E-8/1. 2E-7 8. 7E-8/ 1. 4E-7
Trichlorethene 1 1E-7 3. 6E-6/8.4E-6 3.0E-6/7.5E-6 2.2E-6/3. 7E-6
Vinyl Chloride 1 1E-7 NA 3 1.5E-4 3.8E-4/6.3E-4
NON- CARCI NOGENS
Acet one? 1E-7 NA 3 NA 6
Al drin 1E-7 NA 3 NA 4
Arsenic 1 1E-7 NA 3 NA 4
Barium 1 1E-7 NA 3 NA 4
Beryllium1 1E-7 NA 3 NA 4
2- But anone? 1E-7 NA 3 NA 6
Cadm um 1 1E-7 NA 3 NA 4
Chl or obenzene 1 1E-7 2.1E-3/4.8E-3 1.3E-1/6.8E-2 1.3E-2/4.5E-3
Chrom um 1 1E-7 NA 3 NA 4
1, 1- D chl or oet hane? 1E-7 NA 3 1. 7E-1/ 6. 8E-2 6. 7E-2/ 2. 3E-2
trans 1, 2-D chl or oet hane? 1E-7 2.3E-3/5.4E-3
Endosul f an2 1E-7 NA 3 NA 4
Ket ones? 1E-7 NA 6 9.5E-1/5.4E-1 NA 6
Lead 1 1E-7 NA 7 NA 7
Manganese? NA 6 NA 3 NA 4
Met hyl ene chl ori de? 1E-7 NA 3 3.9E-4/2.0E-4 1. 2E+0/ 9. 9E- 2
2- Met hyl - 4- Pent anone? 1E-7 NA 3 NA 6
N ckel 1 1E-7 NA 3 NA 4
Phenol 2 1E-7 NA 3 NA 4
2, 4-Di net hyl Phenol 2 1E-7 NA 3 NA 4
Thal I'i unt 1E-7 NA 3 NA 4
Tol uene? 1E-7 9. 8E-1/ 2. 3E+ 4. 8E+0/ 2. 4E+0 9. 7E-01/ 3. 2E-1
Vanadi um 1 1E-7 NA 3 NA 4

Xyl ene 1E-7 4.6E-3/9.8E-3 2.9E+0/1.5E+0 5.2E-02/1.7E-02



N

(e2}

COC fromlist provided by Renedi al Project Manager (Al len 1993)

COC determned by initial screening process described in Section 5.2 report.

Pat hway not applicable to contam nant due to | ow perneability coefficient. See Section
5.2.4.2 of this report.

Pat hway not applicable to contam nant due to | ow Henry's Law Constan and/ or nol ecul ar wei ght.
See Section 5.2.4.2 of this report.

Cont ami nant not detected in bedrock wells. No significant change ex

Ketones eval uated as a group only for the inhalation pathway.

Toxicity val ues not available for |ead.



Toxicity Assessnent

The objective of the toxicity assessnment is to weigh available evidence regarding the potentia
for particular contam nants to cause adverse effects in exposed individuals. Also, the toxicity
assessnent provides, where possible, an estimate of the rel ati onship between the extent of
exposure to a contam nant and the increased |ikelihood and/or severity of adverse effects. The
types of toxicity infornmation considered in this assessnent include the reference dose (RfD)
used to eval uate noncarcinogenic effects and the slope factor to eval uate carci nogenic
potential. RfDs have been devel oped by EPA for indicating the potential for adverse health
effects fromexposure to contam nants of concern exhibiting noncarcinogenic effects. RfDs,

whi ch are expressed in units of ng/kg-day, are estimates of acceptable lifetine daily exposure
level s for humans, including sensitive individuals. Estimated intakes of contam nants of
concern fromenvironnental nedia (e.g., the anount of a contam nated drinking water) can be
conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or aninal studies to
whi ch uncertainty factors have been applied (e.g., to account for the use of aninmal data to
predict effects on humans and to protect sensitive subpopul ations) to ensure that it is unlikely
to underestinmate the potential for adverse noncarci nogenic effects to occur. The purpose of the
RfDis to provide a benchmark agai nst which the sum of the other doses (i.e. those projected
from human exposure to various environnental conditions) might be conpared. Doses that are
significantly higher than the RID may indicate that an inadequate nmargin of safety coul d exi st
for exposure to that substance and that an adverse health effect could occur

No RfFD or slope factors are available for the dermal route of exposure. In sone cases, however
noncar ci nogeni ¢ or carcinogenic risks associated with dermal exposure can be eval uated using an
oral RFD or an oral slope factor. Exposures via the dermal route generally are cal cul ated and
expressed as absorbed doses. These absorbed doses are conpared to an oral toxicity value that
is al so expressed as an absorbed dose. Toxicity infornmation used in the toxicity assessment for
the Site was obtained fromthe Integrated Risk Information System (IR'S). [If values were not
available fromIR'S, the Health Effects Assessnent Summary Tabl es (HEAST) were consulted

For chemical s that exhibit noncarcinogenic health effects, authorities consider organisns to
have repair and detoxification capabilities that nmust be exceeded by sone critical concentration
(threshol d) before the health is adversely affected. For exanple, an organ can have a | arge
nunber of cells performng the sane or simlar functions. To |ose organ function, a significant
nunber of those cells nust be depleted or inpacted. This threshold view holds that exposure to
sone anount of a contaminant is tolerated without an appreci able risk of adverse effects.

Health criteria for chem cals exhibiting noncarcinogenic effects for use in risk assessnent are
general |y devel oped using EPA's Rf Ds devel oped by the Reference Dose/ Ref erence Concentration
("REDRFC') Work Group and included in the IR S

For chemicals that exhibit carcinogenic effects, nost authorities recognize that one or nore
nol ecul ar events can evoke changes in a single cell or a small nunber of cells that can lead to
tunor formation. This is the non-threshold theory of carcinogenesis which purports that any

| evel of exposure to a carcinogen can result in sonme finite possibility of generating the

di sease

EPA' s Carcinogeni c Ri sk Assessnent Verificati on Endeavor (CRAVE) has devel oped sl ope factors
(i.e., dose-response values) for estimating excess lifetinme cancer risks associated with various
levels of lifetine exposure to potential hunman carci nogens. The carcinogenic slope factors can
be used to estinate the lifetime excess cancer risk associated with exposure to a potenti al
carcinogen. Risks estimated using slope factors are considered unlikely to underesti mate actua
risks, but they nay overestimate actual risks. Excess lifetine cancer risks are generally
expressed in scientific notation and are probabilities. An excess lifetine cancer risk of 1 x
1016 (one in one mllion), for exanple, represents the probability that one additiona



individual in a population of one mllion will develop cancer as a result of exposure to a
car ci nogeni ¢ chem cal over a 70-year |ifetine under specific exposure conditions.

Sl ope factors (SFs) have been devel oped for estinmating excess lifetinme cancer risks associated
with exposure to potentially carcinogenic contam nants of concern. SFs, which are expressed in
units of (ng/kg-day)1-1, are nmultiplied by the estinmated i ntake of a potential carcinogen, in
ny/ kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term"upper bound" reflects the conservative estinmate of the
risks calculated fromthe SF. Use of this approach nakes underesti mati on of the actual cancer
risk highly unlikely. Slope factors are derived fromthe results of human epi dem ol ogi ca
studi es or chronic aninal bi oassays to which ani mal -to-human extrapol ati on and uncertainty
factors have been applied (e.g., to account for the use of aninal data to predict effects on
humans) .

There are varying degrees of confidence in the weight of evidence for carcinogenicity of a given
chem cal. The EPA systeminvol ves characterizing the overall weight of evidence for a

chem cal's carcinogenicity based on the availability of aninmal, human, and other supportive
data. The wei ght-of-evidence classification is an attenpt to determne the |ikelihood that the
agent is a human carcinogen, and thus, qualitatively affects the estinmation of potential health
risks. Three nmajor factors are considered in characterizing the overall weight of evidence for
carcinogenicity: (1) the quality of evidence fromhunman studies; (2) the quality of evidence
from ani mal studies, which are conbined into a characterization of the overall weight of

evi dence for human carcinogenicity; and (3) other supportive informati on which is assessed to
det erm ne whether the overall weight of evidence should be nodified. EPA uses the weight of

evi dence classification systemto categorize carcinogenicity of contam nation as one of the
follow ng five groups

Goup A - Human Carcinogen: This category indicates that there is sufficient evidence
from epi dem ol ogi cal studies to support a causal association between an agent and canccr.

G oup B - Probable Human Carcinogen: This category generally indicates that there is at
least limted evidence from epi dem ol ogi cal studies of carcinogenicity to humans (G oup
Bl) or that, in the absence of adequate data on humans, there is sufficient evidence of
carcinogenicity in animals (Goup B2)

G oup C - Possible Human Carcinogen: This category indicates that there is Ilimted
evi dence of carcinogenicity in aninmals in the absence of data on hunmans.

Goup D- Not Cassified: This category indicates that the evidence for carcinogenicity
in aninals is inadequate

G oup E - No Evidence of Carcinogenicity to Humans; This category indicates that there is
no evidence for carcinogenicity in at |east two adequate animal tests in different
species, or in both epidem ol ogi cal and ani nal studies

Several of the initial chem cals of concern have been classified as potential carcinogens by
EPA. Each of these al so have been assigned a carcinogenicity weight-of-evidence category.
These chemicals are presented in Table 7 with the respective Referenced Doses and Pot ency
Factors.

Human Ri sk Characteri zation

The purpose of the human risk characterization is to estimate and characteri ze the potentia
human cancer risks and non-cancer adverse health effects associated with exposure to



contam nants released fromthe site into the ground water

Exposure pat hways evaluated in this risk assessnent included dermal contact, inhalation, and
ingestion of contam nants in the ground water to offsite residents. The pathways were based on
the assunption that a residential well will be installed at the site boundary

The risk assessnent was based on Reasonabl e Maxi mum Exposure (RVE) factors as required by EPA
gui dance (Longest 11 1992). Use of the RME factors provided a cal cul ati on of the highest
exposure that could reasonably be expected for the pathways anal yzed. This conservative
calculation is intended to account for uncertainties in contam nant concentration and
variability in exposure paraneters. An estinmate of average exposure is cal cul ated by using
average or central tendency factors (Central Tendencies are di scussed bel ow).

The exposure point concentrati ons were based on groundwater nodeling perfornmed in the RI.
Exposure concentrations were nodel ed for five year tine intervals. The highest concentration
occurs at year 0. Risk calculations fcr child exposure are based on the assunption that the
exposure point concentration remai ns unchanged over the six-year exposure duration. The highest
ri sk would, therefore, occur using the exposure concentrations fromyear 0. R sk cal cul ations
for adult exposure are conpleted for five year intervals and added to account for a 30-year
exposure to contamnation in the bedrock water supply system The highest risk would

therefore, occur fromyear O through year 29.

Central Tendencies

Based on a February 26, 1992, menorandum from Deputy Administrator F. Henry Habicht, EPA is
required to evaluate both "reasonabl e nmaxi mum exposure"” (RMVE) and "central tendency" in the risk
assessnent at Superfund sites. The exposure assunptions associated with the RVE have been used
to estimate the baseline risks and ultimately the renedial action goals at sites. The "centra

t endency" scenario represents the risk fromnore of an "average" exposure, conpared to a
"reasonabl e maxi nuni’ exposure

A conparison of the differences in the risk assunptions between the RVE and central tendency is
shown in Table 8.



Table 7
Ref erence Doses and Sl ope Factors for Contami nants of Concern
Doubl e Eagle Site

RED(O RED(1) SF(O

Cont am nant of Concern ngy/ kg/ day ny/ kg/ day ny/ kg/ day
Acet one 1.0E-0114 )il NAT2 NA12
Aldrin 3. 0E- 05 )il 1. 7E+01 1. 7E+01
Arsenic 3. 0E-04 )il 1. 8E+00
Bari um 7. 0E- 02 )il NA1T2
Benzene D )1 2.9E-02 2. 9E- 02
Bi s(2-chl or oet hyl ) Et her )il )il 1. 1E+00
2- But anone 6. OE- 0117 2.9E-01 NAT2
Cadmi um 5. 0E- 04 )1l )11
Chl or dane 6. OE- 05 )il 1. 3E+00
Chl or obenzene 2. 0E-02 5. OE- 03 NAT2
Chl orof orm 1. 0E- 02 )il 6. 1E- 03
4, A- DDE )1l )1l 3. 4E-01
1, 2-Di chl or oet hane )11 )il 9. 1E-02
1, 4- D chl or obenzene )11 2.0E-01 2.4E-02 )11
1, 1- D chl or oet hane 9. OE- 03 1. 0E-01 NAT2
1, 1- D chl or oet hene 9. 3E-03 )il 6. OE- 01
trans 1, 2-Di chl oroethene 2. 0E-02 )il NA1T2
Endosul f an 5. OE- 05 )il NA1T2
Hept achl or 5. OE- 04 )il 4. 5E+00
Hept achl or Expoxi de 1.3E-05 )il 9. 1E+00
Ket ones13 NAT4 2.9E-0113 NAT2
Manganese 5. 0E- 03 1. OE- 04 NAT2
Met hyl ene Chl ori de 6. OE- 02 8. 6E-01 7. 5E-03
2- Met hyl - 4- Pent anone 5. 0E-217 )il NA1T2
Phenol 6. OE- 01 )il )11
Thal I i um 8. OE- 05 )il NA1T2
Tol uene 2. 0E-01 1. 0E-01 )il
Tri chl or oet hene )11 )il 1. 1E-0216
Vinyl Chloride )11 )il 1. 9E+00
Xyl ene 2. OE+00 9. 0E- 02 )1l

RFD(O = O al reference dose for non-carcinogenic effe

RFD(I) = I nhal ati on reference dose for non-carcinogenic effect

SF(O = O al slope factor for carcinogenic effects

SF(I) = I nhal ati on slope factor for carcinogenic effe

11 - indicates data were not available fromIR'S (1993) or HEAST (

12 NA indi cates contam nant has not been denonstrated to exhi bit carcinogenic effects in hunans.
13 Ketones include acetone, 2-butanone, 2-hexanone and 2-nethyl - 4- pent anone

14 Ketones evaluated individaully for a oral pathway.

15 RfD for 2-butanone

16 Toxicity factors provided by EPA Region 6 (Raucher 1993a).

17 Toxicity factors provided by EPA Region 6 (RAucher 1993b).



Ri sk Summary

Potenti al exposures to contaminants in the ground water at the DER site have been eval uated and
the resultant potential for adverse health effects has been estimated. Exposure scenari os were
devel oped based on the assunptions that the source of contam nation will be renoved, and a
residential well will be installed at the site boundary. The only popul ati ons exposed woul d be
the adult and child residents using the assumed future well. However, it is highly unlikely
that anyone woul d use the ground water at this depth (60 feet) for donestic purposes.

Thirty contami nants were identified as COCs based on risks presented by dermal contact,
i nhal ati on exposure, and ingestion of ground water contam nated by the DER site

A summary of the risks calculated using RVE factors is presented in Table 9. Cancer risks for
both adult and child receptors are above the EPA goal of 1 in 1,000,000 for all exposure

pat hways. Cancer risks for inhalation and ingestion are above the 1 in 10,000 upper end of
acceptability. The total cancer risks fromresidential ground water exposure were 36 in 10,000
(3.6E-03) and 17 in 10,000 (1.7E-03) for adults and children, respectively.

The Hazard Indices for both adult and child receptors were above the EPA goal of 1.0 for the
ingestion and inhal ati on pathways. The total Hazard Index representing residential ground water
exposure is 310 (3.1E+02) for adults and 900 (9. OE+02) for children. Results of the risk

cal cul ations indicated that adults and children are at hazard from exposure to contamnation in
the ground water for potential carcinogenic and toxic effects

A summary of the risks cal cul ated using average exposure factors is presented in Table 10.

Al t hough use of these factors decreased the risks for the adult receptors for the dernal and

i nhal ati on pathways and for adult and child receptors for the ingestion pathway, the changes
were not significant enough to change the conclusions of this assessnent. The total cancer
risks fromresidential ground water exposure were reduced to 13 in 10,000 and 15 in 10, 000 for
adults and children, respectively. The total Hazard Index representing ground water exposure
was reduced to 81 for adults and 630 for children

Site-specific nmaxi mum contam nant | evel s were conpared agai nst the drinking water Mxinmm
Contami nant Levels (MCLs) in Table 11. As part of the nodeling effort, the estimated tinme for
contaminants to attain MCLs through natural attenuation was cal cul ated. These cal cul ati ons were
made assuming that the surface contam nati on was renoved, and would not contribute as a future
source of contamination in the ground water. The MCLs were exceeded for four netals including
barium cadm um nanganese and thallium Bariumis expected to reach the MCL by year 65, based
on conputer nodeling conducted as part of the RI. Manganese is not expected to reach the MCL
level in the next 150 years. Since the concentrations of cadm umand thalliumwere not expected
to change significantly over tine, no estinate was nade as to how long it would take to achieve
MCL | evels. Barium cadm um manganese and thalliumare not expected to reach acceptable health
risk levels in the next 150 years.

Lead was detected in the alluvial wells and was a contanmi nant of concern during the SCOU.
However, |ead was not nodel ed as part of the GQOU R because | ead was not detected during the
first round of sanpling of the upper Garber-Wellington (bedrock) nonitoring wells. Subsequent
to the nodeling effort however, |ead was detected during the second round of sanpling. Three
"bedrock nmonitoring wells" (BMA) are installed around the perineter of the DER site. BMW¥1 and
BW 6 reveal ed | ead at 193 parts per billion (ppb) and 83.6 ppb respectively. BMWN2 reveal ed
lead at less than 5 ppb, which is below the final cleanup |Ievel of 15 ppb considered protective
for ground water usable for drinking water. Therefore, nodeling will be conducted to determ ne
the threat to human health and the environnent posed by |ead present in the ground water, as
part of the Renedial Design (RD) for the GOU, when the RDis initiated



Tabl e 8
Exposure Assunptions for Reasonabl e Maxi num Exposure and Central
Dernmal Contact, Ingestion and Inhal ation of G oundwater
O f-Site Resident Future Use Scenario
Doubl e Eagle Site

Reasonabl e Central
Maxi mum Tendency
Exposure

Child Adul t Child Adul t

DERVAL
Age Group (years) 1-6 18- 70 1-6 18
Days Exposed (per year) 350 350 350 3
Years Exposed (per 70 year life) 6 30 6
Body Weéi ght (kg) 15 70 15 70
Surface Area Exposed (cmi2) 7200 20, 000 7200 20, 000
Hours Exposed per Day (hr/day) 0.2 0.2 0.2 0.2
Event Frenquency (1/day) 1 1 1 1

| NGESTI ON
Age Group (years) 1-6 18- 70 1-6 18
Days Exposed (per year) 350 350 350 3
Years Exposed (per 70 year life) 6 30 6
Body Weéi ght (kg) 15 70 15 70
I ntake Rate (L/day) 1 2 0.7 1.4
| NHALATI ON
Age Group (years) 1-6 18- 70 1-6 18
Days Exposed (per year) 350 350 350 3
Years Exposed (per 70 year life) 6 30 6
Body Weéi ght (kg) 15 70 15 70
I ntake Rate (mi3/day) 5 15 5 15
Vol atilization Factor (L/mi3) 0.5 0.5 0.5 0.5
Table 9

Ri sk Summary for G oundwat er Exposure
Doubl e Eagle Site

Pat hway Child Adul t
Der nal 3. CE-05 7. 0E-05
Cancer Risk I nhal ati on 8. 9E- 04 2. 2E-03
I ngesti on 8. 1E- 04 1. 4E- 03
Total Risk 1. 7E-03 3. 7E- 03
Der mal 9. 8E-01 2. 3E+00
Hazard | ndex (H) I nhal ati on 9. OE+00 4. 6E+00
I ngesti on 8. 9E+02 3. OE+02
Total H 9. OE+02 3. 1E+02

Tendenci es



Cancer Risk

Hazard I ndex (H)

Tabl e 10
Ri sk Summary for G oundwater Exposure
Aver age Exposure Factors
Doubl e Eagle Site

Pat hway Child Adul t
Der nal 3. 2E-05 2. 8E-05
I nhal ati on 8. 9E- 04 8. 6E- 04
I ngestion 5. 8E- 04 3. 7E- 04
Total Risk 1.5E-03 1. 3E-03
Der nal 9. 8E-01 8. 8E-01
I nhal ation 9. 4E+00 1.8E-01
I ngestion 6. 2E+02 8. OE+01

Total H 6. 3E+02 8. 1E+01



Table 11
Conpari son of Contam nant Concentrations
Wth Drinking Water Maxi mum Cont am nant Levels (ML)
Doubl e Eagle Site

Maxi mum Model | ed Concentrati on MCLs MCL
ny/ L ng/ L Excur si on
Cont am nant of Concern

CARCI NOGENS

Aldrin 1. 2E-03 NA NA
Arsenic 1. 7E- 02 5. OE- 02
Benzene 3.0E-01 5. 0E- 03
Beryllium 0. OE+00 4. 0E- 03
Bi s(2-chl or oet hyl ) Et her 4. 2E- 03 NA

Chl or dane 7. 6E-05 NA

Chl orof orm 7. 6E-03 1. 0E-01
4, 4- DDE 1. 6E- 04 NA

1, 4- D chl or obenzene 1. 1E- 03 7. 5E-02
1, 2-Di chl or oet hane 4. 0E-01 5. OE- 03
1, 1- D chl or oet hene 3. 2E-03 7. OE- 03
Hept achl or 7. 8E-04 4. 0E- 04
Hept achl or Epoxi de 1. 1E-04 2. 0E-04
Met hyl ene Chl ori de 2. 1E-03 NA

Tri chl or oet hene 3. 6E-02 5. OE- 03
Vinyl Chloride 3. 6E-02 2. 0E- 03
NON- CARCI NOGENS

Acet one 1. 7E+00 NA
Bari um 1. 1E+01 2. 0E+00
2- But anone 1. 6E+00 NA
Cadm um 1. 6E- 03 5. OE- 03
Chl or obenzene 4. 2E- 03 NA

1, 1- D chl or oet hane 1.1E-01 NA
trans 1, 2-D chl or et hene 7. 0E-02 1. 0E-01
Endosul f an 4. 7TE- 04 NA
Ket ones 1. 7E+00 NA
Lead 0. OE+00 1. 5E-02
Manganese 6. 0E+01 5. 0E- 02
2- Met hyl - 4- Pent anone 6. 3E+01 NA NA
Mer cury 5. 9E- 05 2. 0E- 03
N ckel 0. OE+00 5. 0E-01
Phenol 3. 7E+01 NA NA
Sel eni um 0. OE+00 5. OE- 02
Thal I'i um 1. 9E- 02 2. OE- 03
Tol uene 3. OE+00 1. 0OE+00
Xyl ene 1. 6E+00 1. 0OE+01

NA = MCL not pronulgated for this contam nant.
) = Maxi mum concentration did not exceed the MCL.
v = Maxi mum concentration exceeded the MCL.



The MCLs were exceeded by five organics including benzene, 1,2-dichloroethane, heptachl or

trichl oroethane, and vinyl chloride. These five contami nants were also the major contributors
to the cancer risks calculated for the exposure pathways. Based on groundwater nodeling

benzene is expected to reach the MCL | evel by year 145. 1, 2-Dichloroethane is expected to reach
the MCL | evel by year 155. Heptachlor is expected to reach the MCL | evel by year 30.

Trichl oroethane is expected to reach the MCL | evel by year 70. Vinyl chloride is expected to
reach the MCL | evel by year 105. Benzene, heptachlor, trichloroethane, vinyl chloride and

1, 2-dichloroethane will take nore than 150 years to achi eve acceptabl e concentrations froma
human health risk standpoint.

Contami nants in the groundwater present a hazard for all exposure pathways. Contam nant
concentrations will continue to decrease; however, sonme of the contam nant concentrations will
remai n above acceptable |evels 150 years fromnow both froma risk and a regul atory standpoint.

Uncertainties Associated with the Health R sk Cal cul ati ons

Wthin the Superfund process, baseline quantitative risk assessnents are perforned in order to
assess the potential human health inpacts of a given site under currently existing conditions
They are perfornmed in order to provide risk managers with a nunerical representation of the
severity of contam nation present at the site, as well as to provide an indication of the
potential for adverse public health effects. There are inherent and inposed uncertainties in
the risk assessnent nethodol ogi es.

This section addresses potential sources of uncertainty in the risk estinates; possible inpacts
of the various sources of uncertainty; and potential bias in the risk estimates. This

di scussion provides a context in which the significance and linmtations of the various results
can be better understood to evaluate the overall potential health inpacts of the DER site

Site Characterization

This assessnent addresses only the risks due to exposures to ground water froma future
residential well assurmed to be placed at the point of highest contam nation at the facility
boundary. Analytical results fromonly one bedrock ground water well sanpling event were
avai |l abl e during the preparation of this assessnent. Results from additional sanpling events
are required to consider the effects of seasonal variations and analytical variability. Al
anal ytical results are understood to exist within a range of potential error due sinply to the
state of the science of analytical chemstry. However EPA' s analytical results are consistent
with acceptabl e standards within the U S. Science of Analytical Chemi stry Comunity.

Esti mati on of Exposure Poi nt Concentrations

The ground water nodeling utilized to estinate the exposure point concentration is discussed in
the Rl. The COCs which were not nodel ed were eval uated by considering a consistent
dilution/attenuation factor for the nodel ed paraneters

Sore of the contamnants identified as COCs originally in the SCOU were not detected in the
bedrock wells and based on nodeling were not expected to nove down significantly fromthe upper
aqui fer. These contam nants were not evaluated in the risk assessnent.

Eval uation of Toxicity and Associ ated Constants
The estinmation of potential human health inpacts due to exposure to site-related contam nation

utilizes various toxicity constants derived by the EPA or approved by EPA for use in hunan
health risk assessnents. These constants are devel oped based on infornmati on derived fromdirect



exposure (aninmal) or human epi dem ol ogi cal studies. Intersex and interspecies extrapol ati ons of
toxi cological information require that one accept assunptions including netabolism
detoxification ability, neoplastic disease initiation, DNA repair nmechanisns, etc. These
extrapol ations result in inherent errors which increase the uncertainty in estimtes of
potential effect. Mddifying factors and uncertainty factors are inserted which intentionally
increase the risk estimates in order to ensure the protection of human health

The interpretation of the results of the ani mal studies upon which the initial toxicity

eval uation is founded can be difficult. Anbiguous or questionable results nmay produce a nunber
of equally valid, but conflicting interpretations. Quidelines for the interpretation of

| aboratory (toxicological) results demand an extrenely conservative interpretati on of avail able
results. The uncertainty which this builds into the estinmates of toxicity is acknow edged, but
this conservative approach provides a |l evel of protection for the potentially exposed

i ndi vi dual s.

The toxicity factors for sonme contam nants are not avail able or have been wi t hdrawn pendi ng
further study. To allow for evaluation of these contam nants, they have been grouped with
simlar chemcals and are evaluated using toxicity factors fromcontam nants within the group
The contam nants grouped in this assessnent are ketones whi ch include 2-butanone, 2-hexanone,
acet one, and 2-net hyl - 4- pent anone.

Exposure Assunptions

The exposure assunptions used in a risk assessnent require professional judgenent. COten
conservative default assunptions are used. The issues regardi ng determ nation of appropriate
exposure assunptions are:

. The frequency and duration of exposure.

. The transfer of material fromenvironmental nedia to target organs. That is, the
adsorption across skin, the absorption by the gut, the absorption by the lungs; and
finally the transfer fromthe blood to the target organ

. The quantity of material presented to the body. That is the ingestion rate, the
inhal ation rate, the surface area exposed and the body wei ght.

The default assunptions used for this risk assessnment were the Reasonabl e Maxi mum Exposure (RVE)
factors. The risk calculations, therefore, represent the highest exposure that coul d reasonably
be expected for the given pat hways.

An estimate of average exposure is cal cul ated using average or central tendency factors. Use of
the average factors affected the risk calculations for adult exposure in all three pathways
since the exposure tine was reduced to nine years. Exposure through ingestion of ground water
was al so affected since the ingestion rates for adults and children were reduced to 1.4 L/day
and 0.7 L/day, respectively. To sinplify the calculation for adult exposure the contam nant
concentration was assunmed to be unchanged during the nine year exposure period

Use of the central tendency factors decreased the calculated risk, but did not significantly
affect the status of the COCs.

Ri sk Characterization

A nunber of assunptions were also nade in estimating the outconme of potential human exposures to
site-related conpounds. Carcinogens in conbination are presuned to exert their effect in an



addi ti ve fashi on, whereas synergi smor antagonismmay be present in sone cases. Non-carci hogens
are al so presuned to act in an additive fashion; however, this approach does not take into
consideration that different contam nants target different organs and organ systens.
Particularly sensitive populations or individuals may exist, which nay not becone obvi ous unti
after exposure

Assunptions regardi ng exposure are often very conservative. Uncertainties entering into the
anal ysis fromthe initial neasurenent of dose and aninal weight in the first lab study to the
interpretation of lab results to extrapol ati on between species to the nodeling of environnmenta
di spersion, as well as other issues have a conpounding (multiplicative) effect on the fina
uncertainty of the risk estinmate

Effects seen at high doses (such as the doses to which |aboratory aninmals are often exposed) are
often not seen at | ow dose exposures such as those typically experienced in environnental

contami nation. In order to be conservative, it is commonly assuned that cancer incidence varies
with dose in a linear or sem-linear fashion even at extrenely | ow dose levels, but the validity
of this assunption is currently an issue of considerabl e debate

Ecol ogi cal Ri sks

The Ecol ogi cal Ri sk Assessnment (ERA) is an integral part of the RI/FS for the Double Eagle site
The purpose of the ERAis to determ ne current and/or potential baseline inpacts on ecol ogica
receptors that are attributable to toxicol ogical stress fromthe unrenedi ated Double Eagle site
Speci fic objectives within the overall purpose include

. Identification of current/potential toxicant and habitat stressors;

. Identification of representative floral and faunal receptors in the aquatic setting
. Assessnent of endpoints;

. Characterization of biotic receptors;

. Assessnent of rel ationshi ps between toxicant stressors and adverse affects

. Assessnent of exposure using ecol ogi cal and toxicol ogi cal stressor conponents; and
. Integration of all above-noted conponents for ecological risk estination and

description of sources of uncertainty.
Toxi cant Stressors

Concentrations of seven (7) organic and eight (8) inorganic COCs were predicted for surface
water in the North Canadi an River adjacent to the Double Eagle site fromground water inflow
Further nodel predictions were used to estimate contam nant concentrations in river-borne
suspended sedinent and in interstitial water of vadose zone. Table 12 presents the predicted
concentrations of the COCs by nedia and the estimated arrival tine for those contam nants. For
the purpose of this ERA, all contam nant concentrations used were based on a worst-case
scenario. The worst-case scenario was devel oped by choosing the nost conservative assunptions
as follows: 1) The average saturated thickness of the alluvial aquifer was assuned to be 20
feet. 2) The low flowrate for seven (7) consecutive days for a 10-year period reported by the
USGS was used to show the maxi muminpact on the river. 3) The background concentrations in the
river for organics was assuned to be zero, and for the netals was assunmed to be the same as for
the alluvial aquifer.
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Table 12

Predi cted Concentrations of Contam nants
of Concern for the North Canadi an River
near the Double Eagle Site

Predi cted Concentration by Mdia Estim

Cont am nant of Concern

Surf ace Interstitial Suspended (Years)

Water 11 Wat er 12 Solidsi3

(ug/ L) (ug/ L)

O gani cs
Vinyl Chloride 3. 40E- 02 3. 40E- 02 0 115
1, 2-Di chl or oet hane 1. 40E- 02 1. 40E- 02 0 115
Tri chl or et hane 1. 40E- 02 1. 40E- 02 0 115
Benzene 9. 60E- 02 9. 60E- 02 0
Chl or obenzene 3. 50E- 02 3. 50E- 02 0
1, 4- D chl or obenzene 4. 00E- 03 4. 00E- 03 0 115
bi s(2-chl oroet hyl )ether 1. 00E-03 1. 00E- 03 0
I nor gani cs
Arsenic 1. 85E-01 1. 85E-01 7.56E+01 1250
Bari um 1. 49E+02 1. 49E+02 0 115
Beryl i um 5. 00E- 03 5. 00E- 03 1. 45E- 02 2000
Cadmi um 2. 00E- 03 2. 00E- 03 8. 00E- 04 1150
Chr om um 8. 90E- 02 8. 90E- 02 6. 67E-01 115
Lead 2. 69E+00 2. 69E+00 7. 08E+01 15000
N ckel 6. 30E- 02 6. 30E- 02 6. 92E- 02 2800
Vanadi um 7. 81E+00 7. 81E+00 1. 09E+01 900

From Chapter 4.0 of the Renedial |nvestigation Report
Assunmed equal to surface water concentration conputer

distribution coefficient

Det erm ned by the equation: Conc. Suspended Solids =

dated July 199
nodel i ng.
Conc. Surface Water x



Concept ual Ecol ogi cal Mde

For the purpose of this ERA, a conceptual ecol ogical nodel was devel oped which depicts those
species of flora and fauna, typical of the central Cklahoma area, that nay experience stress
fromhabitat alteration or toxicant exposure. The nodel describes a contiguous ecosystem which
includes riverine benthic and surface water communities of the North Canadian River. Toxicant
novenents in the aquatic system may be descri bed by the foll ow ng pat hways:

. Upt ake by vegetation fromthe vadose (interstitial) zone and directly fromthe water
col um;

. Upt ake by water columm invertebrates;

. Upt ake by | ower food chain (omivorous) vertebrates fromvegetation, invertebrates
and incidental suspended sedi nent; and,

. Upt ake by upper food chain (piscivorus) vertebrates fromlowe food chain vertebrates

and i nvertebrates

Generally, toxicants are transl ocated throughout the ecosystem by the specified pathways where

t hey becone available to flora and fauna through bi oconcentration and bi oaccurmul ation. In
aquatic systens, the effects of toxicants can be noticeabl e because of the uptake and

bi oaccunul ation in the food web. In the conceptual nodel, phytol ankton (green al gae) and rooted
vascul ar nacrophytes (mlfoil) concentrate toxicants fromsurface water and sedi nent

interstitial water, respectively. Through bioconcentration, toxicant levels will increase at
the base of the food chain. For nany toxicants, subsequent depuration or biol ogica
transformati on may occur; hence, there is no further translocation through the food web. For
the purposes of this ERA, all toxicant uptake is considered cunulative with no direct |osses due
to mtigative factors.

The conceptual nodel also includes direct uptake (bioconcentration) by cladocerans (water flea)
fromthe water colum. Aquatic vegetation (in the formof detritus), invertebrates and

inci dental suspended sedinent are then consuned by omivorous fish (Fathead M nnow) which in
turn are consuned by piscivorous fish (Largemouth Bass). Contam nant uptake routes for each
ecol ogi cal class are sumari zed in Table 13.

Ri sk Characterization

The potential for acute and chronic toxicity due to contamnants in the water colum were

eval uat ed agai nst al gae, daphnids, fathead m nnows and | argenouth bass. The potential for acute
and chronic toxicity due to the sedinent pore water COC were eval uated against water mlfoil
Hazard quotients were cal cul ated for fathead m nnow and | argenouth bass considering their
trophic levels in this conceptualized chain of the food web which accounts for bioconcentration
and bi oaccunul ation. The predicted results for total potential toxic effects and hazard to the
aquatic vertebrates as based on contam nant data and published or derived toxicity and
concentration/accunmul ation factors for the conceptualized nodel are summarized in Tables 14 and
15. Essentially, neither the metals nor the organics suite of contam nants posed a significant
potential for toxicity or hazard via trophic transfer in this food chain. At the base of the
food chain, heavy netals [beryllium |ead, nickel and vanadiun] appeared to: (1) present
potential chronic toxic effects to aquatic vegetation and (2) present potential acute and
chronic effects to the daphnids. No significant ecol ogical risk, as defined by the hazard
quotient of greater than or equal to one (1), was predicted for the m nnow or |argenouth bass
for any of the toxicant stressors. Likew se, the cunmul ative hazard quotient for both fish was
| ess than one (1).
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Quotients

Web Recept or
Concentration in Diet
Cont am nant ug/ kg Conposition
Pot enti al Pot enti al Toxicity
of Concern
Cont am nant Dietary Ref er ence Quoti ent
\% | S
V-77 1-15 S-8 in Food (ug/kg) Dose
Vinyl Chloride 3.84E-02 5.85E-02 0 2. 96E- 02
1, 2-Di chl or oet hane 4.62E-03 2.80E-02 0 3. 56E- 03
Tri chl or oet hane 2.24E-03 1.26E-01 0 1. 72E-03
Benzene 6. 72E-02 2. 16E+01 0 5.17E- 02
Chl or obenzene 1. 46E+02 9. 76E+01 0 1. 13E+02
1, 4- D chl or obenzene 6. 42E-02 8. 00E-02 0 4. 94E- 02
bi s(2- Chl or oet hyl ) et her 2.00E-04 1.10E-02 0 1. 54E- 04
Arsenic 1. 26E+03 1.26E+03 7.56E+01 9. 69E+02
Bari um 7.46E+04 1. 49E+04 0 5. 74E+04 2. 34E+03
Beryllium 5.00E-01 5.00E-01 1.45E-02 3.85E-01
Cadm um 2. 00E+00 8.00E+00 8.00E-04 1.54E+00
Chrom um 3.56E-02 1.70E+02 6.67E-01 2.74E+02
Lead 5.38E+02 5.38E+02 7.08E+01 4. 14E+02
N ckel 6. 30E+00 6.30E+00 6.92E+02 4.85E+00 9.45E-01
Vanadi um 7.81E+02 7.81E+02 1.09E+01 6.02E+02

I ngesti on Hazard Quoti ent
Direct Contact Hazard Quotient
Total Hazard Quotient



Bass
Pot enti al
Cont am nant
Pot enti al Toxicity
of Concern
Di etary Dose Ref er ence

Vinyl Chloride

1, 2-Di chl or oet hane
Tri chl or oet hane
Benzene

Chl or obenzene

1, 4- D chl or obenzene
bi s(2- Chl or oet hyl ) et her
Arsenic

Bari um

Beryllium

Cadm um

Chr omi um (M)

Lead

N ckel

Vanadi um

Cont am nant

I nt ake:

Fat head M nnow

Hazar d
85%

ONPRPRPRUDMPLPPRPOORENPEW®

I ngesti on Hazard Quoti ent
Direct Contact Hazard Quotient

Total Hazard Quotient

. 47E- 02
.22E-01
. 02E- 02
. 55E+00
. 92E+01
. 46E-01
. 04E-03
. O7E+03
. 27E+03
. 25E-01
. 10E+00
. 51E+01
. 37TE+02
. 14E+00
. 46E+02

Pot ent i al

ug/ kg

Water Flea 15%

P OONRNNRPRPEPOWREAN®

. 78E-03
. 20E-03

89E- 02

. 24E+00
. 46E+01

20E-02
70E- 03

. 89E+02

24E+03
50E- 02

. 20E+00

67E+01

. 06E+01
. 45E-01
. 17E+02

NWNRARODUWR N WAO®E A

. 35E- 02
.27E-01
91E-02
79E+00
. 38E+01
58E-01
70E- 03
. 26E+03
05E+03
00E-01
. 30E+00
18E+01
. 18E+02
. 09E+00
. 81E+02

PORMNORPPNNPRNPRRDNDO

for t

in
ug/ kg

. 61E-04
. 80E- 03
96E- 03
. 05E-01
. 45E-01
45E- 02
. 69E- 04
. 78E+01
. 75E+01
. 10E- 02
. 39E-01
25E-01
. 81E+00
. 82E- 02
. 73E+01

Toxi ci t
he Aqua

Cont am

Food

5. 00E+03

6. 20E+02



Ecol ogi cal Conpart nent

Freshwater Aquatic Life
Most Sensitive Species

Aquatic Vegetation
G een Al gae
Water MIfoil

Aquatic Invertebrate
Water Flea

Aquatic Vertebrate
Fat head M nnow (direct)

Tabl e 16
Summary of Potential Acute and Chronic
Toxicity for Each Ecol ogi cal Conpart nent
For the Contam nants of Concern
Ecol ogi cal Ri sk Assessnent
Doubl e Eagle Site

Potential Toxicity

Acut e Chronic
) )
)} Vanadi um
)} Vanadi um

Vanadi um  Vanadi um

Fat head M nnow (vi a food chai n)

Fat head M nnow (cunul ati ve hazard)
Largenmout h Bass (direct)
Largenout h Bass (via food chain)
Largermout h Bass (cunul ative hazard)
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Summary of Predicted Ecol ogi cal R sk

The nethods used in this predictive ecol ogi cal assessnent indicated that ecol ogical receptors at
the base of the food web may experience potential risk fromexposure to the toxicant stressors
O ganics did not present a significant risk to any ecol ogi cal conpartnment while heavy neta
concentrations nmay potentially elicit acute and chronic toxicity. The aquatic ecosystem
denonstrated predicted inpacts due to direct contact with contanminants and not because of the

i nfluence of bioconcentration/bi oaccunul ati on dynamcs at the |ower trophic levels. A sumary
of potential acute and chronic toxicity for each ecol ogi cal conpartnent for the contam nants of
concern is provided in Table 16

Sources of Uncertainty

The nodel constructed for this eval uati on of ecological risk and the sem quantitative
predictive nethodol ogi es used resulted in a very conservative (i.e., over-predictive) approach
Thi s approach was sel ected because of the a priori decision to weight the eval uation process
qualitatively. Uncertainties and assunptions present in this evaluation included

. No corrections were nade for biological nodification of the contam nants via
detoxi fication, depuration or other such biological processes that can nmitigate
agai nst concentration/accunul ati on and nagni fication

. No corrections were nade for physicochem cal factors such as
partitioning/ mobilization dynam cs, pH, percent organic carbon, etc. that contro
presentation of toxicant dose to organi sns;

. Al toxicant stressors (i.e., COCs by nedia) were assuned to be 100 percent
bi oavail able and fully retained in the organisns;

. Al toxicant stressors were assuned to be transferred conpletely fromthe abiotic
conpartnments (water, sedinent, soil) through the food chain

. Heavy netal (cadm um chromium |ead, nickel) toxicity calculations were based on a
wat er hardness of 50 ng/l CaCOl3 and total netals anal yses;

. Contributory risk from background concentrations of the toxicant stressors was not
renoved fromthe overall risk summary;

. Tinme frame constraints for the predicted arrival of contam nants were not considered
and maxi mum cont am nant concentrations were used as a worst-case scenario; and,

. For freshwater species, little data was available for the toxic effects and
bi oconcentrati on of vanadium therefore, the criteria used were based on | owest val ue
known toxic to aquatic life

Vi, REMEDI AL ACTI ON GOALS

Based on the review of the ground water sanpling data fromboth the alluvial wells and the
bedrock nonitoring wells at the DER and the FSR sites, EPA has determ ned the alluvial aquifer
and the upper portion of the Garber-Wllington (bedrock) aquifer to be a Jass IIl aquifer in
the immediate vicinity of the sites. This classification is due to the high TDS concentrations
frompast oil and gas production activities in the area. Contam nants of concern detected in
the upper portion of the Garber-Wllington (bedrock) aquifer were discussed previously in
Section VI, and were provided in Table 6. Concentrations of these contanmi nants exceed the



Maxi mum Concentration Limts (MCLs) and pose a 36 in 10,000 excess cancer risk to adults that
nmay use these zones as a drinking water supply.

To be classified as a Jass |l aquifer (Quidelines for Gound-Water d assification under the
EPA Ground-Water Protection Strategy, EPA, 1986), an aquifer nust have a total dissolved solids
concentration greater than 10,000 parts per mllion (ppn) and/or an aquifer yield of |ess than
150 gal l ons per day. Although the subject aquifers yield adequate flow rates to be consi dered
useabl e, the TDS of the alluvial and upper portion of the Garber-Wllington aquifers are nuch

hi gher than 10,000 ppm The average and nmaxi mum concentrations of TDS in the alluvial aquifer
were 2,460 ppm and 13, 100 ppm respectively; and in the upper portion of the Garber-Wllington
(bedrock) aquifer the TDS were 34,680 ppm and 110,000 ppm respectively, for the wells installed
at the DER site.

Two remedi al action objectives have been devel oped for this site

1) Ensure that future potential users of the |lower Garber-Wllington aquifer are not
exposed to contam nants fromthe site (The | ower Garber-Wellington aquifer has the
potential to be used for donestic purposes);

2) Ensure that the North Canadian River is not inpacted by contam nants fromthe site

Based on the results of the risk assessment and revi ew of the ARARs, the affected media is the
upper portion of the Garber-Wellington (bedrock) Aquifer. Transport of contam nants through the
alluvial aquifer to the river was investigated as a migration pathway, however, the resultant
contam nant levels in the river were below | evel s that warrant establishnent of remedial action
goals (i.e., below risk-based |evels and potential ARARs). See Table 4. Therefore, the goals
applicable to the contam nated ground water are the Chem cal -Specific ARARs identified for the
upper Garber-Wellington (bedrock) aquifer and the health based | evels for COCs necessary for
protection fromconsunption of ground water.

Table 17 provides a list of the goals (ntls) that the potential renedial action technol ogies
nust achieve if the ground water is used as a public drinking water source. These standards are
applicable to the upper Garber-Wellington aquifer at a downgradient well located at the site
boundary and at a depth of 60 feet.

Al though contam nants in the alluvial aquifer and the upper portion of the Garber-Wellington
aqui fer are above MCLs for several chemicals, restoration is not warranted since the subject

portions of the ground water is categorized as a Cass Ill aquifer. Based on the classification
of these aquifers, no further action would be required. However, there is no confining
"aqui tard" between the upper and | ower water bearing zones and there is still concern that

downward migration of contam nants to a deeper useable zone could occur

Because the alluvial and upper portion of the Garber-Wllington aquifers are Cass Il aquifers,
these goals are not applicable

VII1. DESCR PTI ON OF ALTERNATI VES

A Feasibility Study was conducted to devel op and eval uate renedial alternatives for the DER site
for the QU Renedial alternatives were assenbled from applicable renmedi al technol ogy process
options and were initially evaluated for effectiveness, inplenentability and cost based on

engi neering judgenent. The alternatives selected for detailed analysis were eval uated and
conpared to the nine criteria required by the NCP. As a part of the evaluation, the NCP
requires that a no-action alternative be considered at every site. The no-action alternative
serves as a point of conparison for the other alternatives.



Anal yte

Arseni c
Bari um

Beryl |ium
Cadm um
Chr om um
Lead
Manganese
N cke
Thal I'i um

Vanadi um
Al drin
Benzene

Bi s(2-chl oret hyl ) et her
Chl or obenzene

Chl or odane

Chl orof orm

DDE 4,4 )

Di chl or obenzene 1,4 )
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Table 17

Reredi al Action CGoal s

Coal
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4. 7E-6
2E+0
1.1E-1
N A
N A
N A
N A
7.8E-3
N A
2E-3
1.3E-4
N A
5.0E-7
5E-3
7.8E-5
.1E-6
1E-3
8E-6
8E-5
OE-6
.5E-4
5E-3
2.5E-5
.9E-6
7E-2
.15E-2
8E-5
9E-6
4E-7
8E-1
1E-2

P WwN e

Wk ok N®

4E-1
8E-2
1E-3
L4E-1
.3E-2
5E-3
3.4E-4
4.5E-6
5. 6E-2

ook N



Reredi al Action Alternatives

Four renedial alternatives were initially considered for ground water renedial action in the
Feasibility Study for the Double Eagle site. These alternatives are: 1) No Action, 2) Limted
Action, 3) Precipitation of Metals and Activated Carbon Treatnent of O ganic Contam nants, and
4) Precipitation of Metals and Biological Treatnment of Organics. During the initial devel opnent
of these alternatives, Alternative 4 was consi dered i nappropriate and was elimnated. The cost
of Alternative 4 was significantly higher than Alternative 3, yet it did not provide an

addi tional level of risk reduction. The following alternatives to address the ground water
contam nation at the DER site were eval uated:

1. No Action

The "No Action" alternative is required for consideration by the National Contingency Plan and
represents a continuation of the current situation. This alternative establishes a baseline for
conparison wth the other alternatives. This alternative does not provide a neans of nonitoring
of the ground water to determne if contam nant rel eases are continuing. Under the "No Action"
alternative, no activities to address the risks posed by the contam nated ground water at the
site would be inplemented. Inclusion of this alternative is required by the Superfund | aw and
is the basis for evaluating other alternatives

There are no costs associated with Alternative 1.
2. Limted Action

Maj or Conponents of the Limted Action Alternative: Conponents of this alternative include:
institutional controls to control exposure to contam nated ground water, and conti nued ground
water nonitoring to assess changes in the potential for exposure. Installation of warning signs
is included in the alternative to require notification prior to drilling in the area. A deed
notice would be filed to notify future |and owners of the hazards associated with the

contami nated ground water in the area of the site. A deed restriction was considered, but was
not pursued since the State of Ckl ahoma does not have the authority to place a restriction in

t he deed.

This alternative includes the installation of additional ground water nonitoring wells and
establ i shment of a routine nonitoring and nmi ntenance program for ground water sanpling and
nodel i ng to eval uate contam nant | evel reductions follow ng renoval of the contam nant source
The new wells will be installed in a deeper zone of the Garber-Wllington than the wells
presently installed at the site, at an approxi mate depth of at |east 100 feet bel ow ground
surface. The deepest wells present at the DER site are at about 60 feet deep. The installation
of additional deeper nonitoring wells further down-gradient will allow the EPA to ensure that
contami nants do not mgrate deeper, or to any receptor point offsite, and determine if an
offsite source of contamination exists. A so, these deeper wells will allow the EPA to
determine if the ground water beneath 60 feet is useable, or has been previously contam nated by
past oil and gas production activities (contains high TDS).

Model i ng conducted during the R indicates that MCLs will be achieved through attenuation in 60
to 150 years. An aspect of this alternative is to allow natural attenuation to reduce these
contam nant levels over tine. Natural attenuation relies on the ground water's natural ability
to lower the contam nant concentrations over tinme through physical, chem cal, and bi ol ogi ca
processes. Routine inspections would also be included in a fornmal nonitoring and nai ntenance
plan to ensure that public use of the upper zone (less than 60 feet in depth) of the
Garber-Wel | i ngton aqui fer does not occur prior to attainment of the renedial action objectives



The "Limted Action" alternative would al so include nonitoring of the existing nonitoring wells.
The ground water nonitoring will be conducted to determine if current conditions inprove through
tine, renmain constant, or worsen. The ground water nonitoring well sanpling will be conducted
on a quarterly schedule for the first two years and then sem-annually until the first
"five-year review'. After the five-year review, the EPAwll evaluate all data and determne if
the sanpling should be conducted annually or less frequently. The site would also be

re-eval uated every five years ("five-year review'), to determine if further actions need to be
taken with regard to the ground water. The five-year review will analyze the data obtai ned and
i nclude conputer nodeling to determine if contam nant |evel reductions are bei ng achi eved as
expected, once the surface source of contami nation is stabilized.

If the ground water nonitoring indicates that detectable concentrations of site contamnants are
found bel ow the affected upper portion of the Garber-Wellington aquifer, or if the contam nated
portions of the ground water show an increase of 30 percent for any contami nant in any of the

al luvial or upper Garber-Wllington nonitoring wells; the need for contingency nmeasures
(including active treatnent) will be evaluated. Contingency neasures can include one or all of
the follow ng el ements:

. Installation of additional nonitoring wells to determne if the contamnation is
increasing in concentration or mgrating.

. I ncreasing the frequency of sanpling to assure that a conpl ete exposure pathway does
not devel op.

. Construction of a containnent nmeasure such as a slurry wall.

. I npl enentation of a remedial action plan for extraction, treatnment, and di sposal of

contam nated ground water.

Al though this alternative does not neet the Superfund preference for treatnment of contam nants,
EPA' s evaluation of the site specific data indicates that active treatnment of the ground water
contamination is not warranted at this time. Active treatnent is not warranted because 1) the
contam nated ground water aquifers are Class Il aquifers, and 2) the ground water nodeling data
showed that by the tine the ground water contam nants reach the North Canadi an River, the
concentrations would be sufficiently low and will not adversely inpact the river.

General Conponents: The estinmated tine to inplement this renmedy is 12 nonths. The esti nated
cost associated with inplenenting Alternative 2 are: Capital Costs: $158, 000; Annual
Operation and Maintenance Costs: $74,880; Total Present Net Wrrth: $1, 463, 056.

3. I norgani c Precipitation and Activated Carbon Treatnment for O ganic Contam nants

Maj or Conponents of the Renedial Aternative. The major features of alternative 3 consists of
the followi ng key elenents: 1) installation of a ground water recovery system 2) construction
of an on site ground water treatment and di scharge system 3) discharge of the treated ground
water either to the North Canadian R ver, to a Publically Owmed Treatnent Works (POTW, or
reinjection to the alluvial aquifer, and 4) inplenmentation of an operation, nonitoring, and

nmai nt enance program

Components of the Recovery System The conponents of the ground water recovery system i ncl ude
installation of additional ground water recovery wells in the area of the ground water plune
with sufficient overlap of the radii of influence to recover the contam nant plune. A system of
pi pes fromthe recovery wells would be used to convey the recovered ground water from each well
to an equalization tank for subsequent treatnent.

I mpl emrent ati on of the proposed ground water recovery systemw |l contain the contam nant plune
and reduce the contam nant |evels nore quickly than natural attenuation. Using the ground water



recovery system described above, a period of approximately 25 years would be required for
contami nant levels to reach the renedial action goals. Additionally, the contam nant plunme will
theoretically be contained thereby mtigating further offsite mgration of the plune.

Conmponents of the Treatnent System The chemical treatnent systemthat woul d be enpl oyed under
this alternative consists of chem cal and polyner addition followed by filtration to renove
floccul ated inorganic constituents. Chemcal treatnment is performed using a reagent, such as
lime, to increase the pH and thereby reduce the solubility of the inorganic constituents. The
decrease in solubility will cause the inorganic constituents to formnetal hydroxides. The
effectiveness of the renoval of flocculated solids can be enhanced through the use of a pol yner
based flocculent. Filtration can then be used to renove the flocculated solids fromthe treated
wat er .

After the filtration unit, the water would be treated through an activated carbon unit to renove
organic COCs followed by direct discharge to the River or discharge to a POTW Treatnent of
wast ewat ers usi ng activated carbon adsorption typically occurs in packed-bed colums piped in
series. The activated carbon adsorbs the organi ¢ based hazardous constituents by surface
attraction in which organic nolecules are attracted to the internal pores of the carbon
granul es. Very high organic renoval efficiencies can be achi eved using this process.

Conmponents of the Discharge System The decision to discharge directly to the river or to a
POTWis considered a design aspect. The decision would be based on consideration of waste
treatability, local standards, and a detailed cost analysis. This alternative would have to
nmeet all applicable (Oean Water Act) statutory requirenents contained in a National Pollutant
Di scharge Eli mination System (NPDES) permt, and would require an NPDES pernmit for an off-site
di scharge directly to the river

Conmponents of the Operation and Mai ntenance Program Since the ground water recovery and
treatnment systemw ||l reguire approximately 1 year to install and 25 years to conplete
remediation, it will be necessary to establish site access controls and an operation

noni toring, and nai ntenance programsimlar to the program described under the Limted Action
Alternative (Alternative 2).

In addition to the elenments included in the Limted Action nonitoring and mai nt enance program
(site warning signs, deed notice, sanpling and anal ysis program etc.), operation and

mai nt enance of the recovery and treatnent systemw ||l be required under this alternative
Operation and nami ntenance of the recovery and treatnent systemincludes equi pnent replacenent,
nmai ntai ning treatnent reagent supplies, operation of the treatnent system and di sposal of
resi dues (inorganic precipitate residues, spent carbon, etc.) fromthe treatnent of contamn nated
ground water. The treatnent residues nmay be characterized as a RCRA waste due to the
characteristic of toxicity. D sposal of the residues woul d be done based on the results of a
| eachability test conducted on the residue. Residues that fail the Toxicity Characteristics
Leachi ng Procedure (TCLP) test would require further treatnment to renove the characteristic
prior to disposal. |If this alternative were inplenmented, the transportation of the treatnent
resi dues woul d have to neet all applicable requirenents of the U S. Departnent of
Transportati on; and the disposal of these residues would be perfornmed in accordance with al
requirenents contained in 40 CFR Part 268 - Land D sposal Restrictions

General Conponents: The estinated time to inplenent this remedy is 12 nonths, and approxi nately
25 to 40 years to conplete (to neet the Renedial Action Goals). The estinmated costs associ ated
with inplenenting Alternative 3 are: Total Capital Costs: $775,000; Annual Operation and

Mai nt enance Cost: $354,200; and Total Present Net Worth: $5,996, 331



I X SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The EPA uses nine criteria to evaluate alternatives for addressing a Superfund site. These nine
criteria are categorized into three groups: threshold, primary bal ancing, and nodifying. The
threshold criteria nmust be net in order for an alternative to be eligible for selection. The
primary balancing criteria are used to wei gh najor tradeoffs anong alternatives. The nodifying
criteria are taken into account after state and public comment is received on the Proposed Pl an
of Action.

Nine Criteria
The nine criteria used in evaluating all of the alternatives are as foll ows:
a) Threshold Oriteria

Overall Protection of Human Health and the Environment addresses the way in which an alternative
woul d reduce, elimnate, or control the risks posed by the site to hunan health and the

envi ronnent . The nethods used to achieve an adequate |evel of protection vary but nay include
treatnent and engineering controls. Total elimnation of risk is often inpossible to achieve
However, a renedy nust mnimze risks to assure that human health and the environment are

pr ot ect ed.

Conpl i ance with ARARs, or "applicable or relevant and appropriate requirenents", assures that an
alternative will neet all related federal, state, and |ocal requirenents.

b) Primary Balancing Oriteria

Long-term Effecti veness and Pernmanence addresses the ability of an alternative to reliably
provide long-termprotection for hunan health and the environnent after the renediation goals
have been acconpli shed

Reduction of Toxicity, Mobility, or Volune of Contami nants through Treatnent assesses how
effectively an alternative will address the contam nation at a site. Factors considered include
the nature of the treatnent process; the anount of hazardous nmaterials that will be destroyed by
the treatnment process; how effectively the process reduces the toxicity, nmobility, or volune of
waste; and the type and quantity of contamination that will renmain after treatnent.

Short-term Effectiveness addresses the tinme it takes for renedy inplenentation. A potentia
remedy is evaluated for the length of time required for inplenentation and the potential inpact

on human health and the environment during inplenentation

I mpl erent abi |l ity addresses the ease with which an alternative can be acconplished. Factors such
as availability or materials and- services are considered

Cost (including capital costs and projected |ong-termoperati on and nai ntenance costs) is
consi dered and conpared to the benefit that will result frominplenenting the alternative.

c) Modi fying Oriteria

State Acceptance allows the state to review the proposed plan and offer cooments to the EPA. A
state may agree with, oppose, or have no comment on the proposed renedy.

Community Acceptance allows for a public comment period for interested persons or organi zati ons
to comment on the proposed remedy. EPA considers these comments in making its final remedy



sel ection. The comrents are addressed in the responsiveness summary which is a part of this
RCD.

Conpar ative Analysis

This conparative anal ysis presents an analysis of each alternative in relation to each ot her
using the nine criteria. The analysis is used to identify the relative advantages of one
alternative versus another alternative

Overal|l Protection of Human Health and t he Environnent

Alternative 1 does not achieve the renedial action objectives and does not provide protection to
human health and the environnent. Al though contam nant concentrations shoul d decrease over tine
upon renoval of the source material, Alternative 1 does not provide for nonitoring of the
cont am nant pl une.

Alternative 2 provides adequate protection of human health and the environment. Because the
al luvial and upper bedrock aquifers are dass Il aquifers, they will not likely be used as
wat er supplies. Gound water nonitoring will alert EPA to any potential for novenent of site
contami nants to a potential drinking water aquifer. This alternative will also provide

i nformati on about changes in contam nant concentrati ons upon renoval of the surface source of
contami nation. Upon renoval of the surface source naterial, contam nant concentrations would be
expected to decrease due to natural attenuation. |[If contam nants mgrate bel ow t he bedrock
portion of the aquifer or towards the river, or if the contam nant |evels are not reduced as
expect ed; contingency neasures will be taken to ensure protection of human health and the
environnent. Federal drinking water standards woul d be attained in approxi mately 60 - 150
years.

Alternative 3 would provide the greatest protection of human health and the environnent from
exposure to contamnants fromthe site; however, active renediation is not warranted at this
tine, since renpval of site contam nants would not restore the alluvial or upper bedrock

aqui fers to be usable aquifers due to the presence of high TDS

Conpl i ance with ARARs

The individual discussions of conpliance with ARARs within the Feasibility Study indicated that
each alternative will neet their appropriate |ocation-specific and action-specific ARARs.
Action-specific ARARs are listed in Table 18. Inplenentation of Alternative 3 is expected to
achi eve the renedial action goals listed in Table 17 in approxinmately 25 years. Alternatives 2
and 3 provide the information necessary to determ ne achi evenrent of the ground water ARARs.
Alternative 1 would not provide sufficient infornation to assess |ateral or vertical contam nant
mgration. Thus, EPA would not be able to evaluate potentially unacceptable risks from exposure
to site contam nants either in the North Canadian R ver or future use of the | ower

Garber-Wel lington aquifer as a water supply.

Long-term Effecti veness and Per manence

Alternative 3 provides the greatest degree of |ong-termeffectiveness and pernanence because the
contam nant |levels are reduced nmore quickly than Alternatives 1 or 2. Treatnent of the

contam nants present in the recovered ground water al so provides a greater degree of |ong-term
ef fectiveness and pernmanence because the contam nants are either degraded, absorbed, or altered
to a nore stable form Treatnment residues associated with the Alternative 3 are nanageabl e and
will be disposed in a manner that mninmzes the long-termpotential for cross nedia inpacts.



However, the success of Alternative 3 at renoving the contamnation fromthe alluvial and the
upper portion of the Garber-Wllington aquifers is highly questionable since A) there is a
possibility of an offsite source of contam nation, B) the subject water bearing zones are d ass
11l aquifers, and C) the success of renediation of sites with DNAPL contam nation is suspect.
Consequently, although Alternative 3 may reduce contaminant levels in the short term it may not
be significantly nore effective in the long termfor the protection of human health and the
environnent. Contami nants from other sources and di ssolved solids frompast oil production
activities would continue to inpose a risk to human health. Therefore, Alternative 3 nay not
achieve a significant reduction in overall risk

Alternative 2 can effectively nonitor the contam nant concentrations in the alluvial, and upper
and | ower Garber-Wllington aquifers. The reduction in concentrations of site contam nants,
upon renoval of the surface contam nation, is expected to be pernanent. Wth the source
stabilized, mninmal site contaminants will leach into the ground water. The reduction in

| eachate contaminating the ground water beneath the site is considered pernanent. Therefore,
the reduction in risk fromsite contam nants will al so be pernanent.



Action
Action Requi r ement
Prerequisites for Potential ARAR Ctation
Long-t erm G oundwat er Instal |l ati on and nai nt enance of
Moni tori ng Program groundwat er nmonitoring wells for
| ong-term noni toring program
Di scharge of Water Establ i shnent of treatnent standards
neeting best avail abl e technol ogy, water United States.

qual ity standards or water quality based
toxicity limts. Establishnment of best
nmanagenent practices to reduce di scharge of
pollution. May require a permt based on

l ocation of receiving water.

Di scharge to POTW Di scharge of pollutants that pass through the
POTWw t hout treatnent, interfere with the pollutants
POTW oper ati on, contani nate the POTW
sl udge, or endanger the POTWworkers

i s prohibited.

Treat ment of Cont ani nat ed Treat ment of hazardous waste in a unit

G oundwat er requires application of certain design and
construction requirenents. Standards are treat ment.

applicable to tanks, inpoundnents, |and
treatnent units, incinerators, etc.



Reduction of Toxicity, Mbility, or Volune Through Treat nent

Alternatives 1 and 2 do not provide a reduction in toxicity, mobility, or volune through
treatnent. Alternative 3 satisfies the preference for treatnent as a principal elenment in the
alternative, uses treatnent to reduce contam nant levels in recovered ground water, and reduces
the potential for transfer of the contaminants fromthe alluvial and upper bedrock aquifers to
the I ower Garber-Wellington. However, the overall reduction attributable to Alternative 3 is
questi onabl e, because of the presence of another source not related to the DER site. The

preci pitation of inorganic contam nants, and the carbon absorption under Alternative 3 is
considered an irreversible process, and provides a pernanent reduction in toxicity and nobility.
However, the overall reduction in toxicity may not be significant due to other potential sources
of organic contamnation in the area

Short-term Effecti veness

The short-termrisk associated with Alternative 1 is a continuation of the risk currently
associated with the site. In the short-term the risk fromcontam nated ground water is m ninal
since use of the ground water as a drinking water source is considered a future use exposure
scenario. Over the short term inplenentation of Alternatives 2 and 3 would not significantly
increase the risk to the community or site workers. The additional risk associated with
construction of a nonitoring systemor a recovery system (Al ternative 3) can be managed by
application of engineering and short-term access controls.

Transportation of treatnent residues associated with Alternative 3 can potentially cause
exposure to the general public and the environnment should a m shap occur during transportation
However, transportation of wastewater treatnment residues is a coormon and well managed practice
in the industry and is not expected to cause a significant increase in the short-termrisk. The
transportati on of these resi dues would have to be conducted in conpliance with all applicable
requirenents of the U S. Department of Transportation

Inpl emrentability

Alternative 1 is the easiest to inplenent. Alternative 2 involves installation of a ground

wat er nonitoring systemwhich does not require significant construction activity. Aternative 3
requires the sane elenents of Alternative 2 with the addition of a recovery and treatnent

system |If the treated ground water were discharged directly to the river, an NPDES pernit
woul d be required. This could delay inplenmentation. The construction of a ground water
nonitoring and/or recovery and treatnent systemw th operation, nonitoring, maintenance, and
residual material disposal activities are standard practices in the industry and are readily
avai l abl e. Adequately trained and experienced personnel are also readily available for the

i npl enentation of the system

No free phase contam nati on was encountered during the drilling operations at the DER site, but
sone of the chemicals detected in the ground water beneath the DER site such as dichl oroet hane
trichl oroet hane and di chl orobenzene are associ ated with DNAPL contam nation. Past experience
with ground water recovery systens indicates a high degree of difficulty in restoring ground
water at sites that contain chemicals associated with DNAPL contam nation. Therefore
Alternative 3 may be inplenmentable, but based on historical data, the efficiency of renediating
this type of contam nation is questionable.

Cost

Alternative 2 at a cost of $1.5 mllion, provides the sane amount of information as A ternative
3 (approxinmate cost $6 mllion) with respect to characterization of contam nant |eve



reductions. Alternative 2 does not achieve reductions in contanminant |levels in the sane tine
frame as the recovery and treatnent of the contami nant plune under Alternative 3. Alternative 2
can be inplenmented for a significantly reduced cost and provide the flexibility to continue
assessnent of ground water contam nant |evels.

St at e Accept ance

The State of Ckl ahorma believes that ground water nonitoring is the appropriate alternative for
this site. Attachnment Cis a letter fromthe CDEQ to the EPA stating that the State of Okl ahonm
concurs with the Limted Action alternative

Communi ty Accept ance

Comment s recei ved during the public comment period indicate that nuch of the community

questi oned whet her the Proposed Renedy - Limted Action, was protective of human health and the
environnent. One conmenter provided witten opposition to the proposed renedy, and suggested
the use of a specific technology ternmed "biorenedi ation and netals extraction". Al coments
recei ved during the public comment period, and EPA responses are in the attached Responsiveness
Summary (Attachnent B).

X THE SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA the detailed analysis of the
alternatives using the nine criteria, and public coments, the EPA has determ ned that
Alternative 2 - Limted Action is the nost appropriate alternative for renediating the ground
wat er beneath the Double Eagle site. The major conponents of this renedy include:

. Installation of warning signs to require notification prior to drilling in the area.

. A deed notice filed to notify future | and owners of the hazards associated with the
contam nated ground water in the area of the site.

. Installation of additional deeper nonitoring wells further down-gradient to ensure
that contami nants do not migrate deeper, or to a receptor point offsite, and to
determine if an offsite source of contam nation exists.

. Establ i shnent of a routine (quarterly sanpling for the first two years, then
sem -annually for the follow ng three years) nonitoring and nai ntenance program for
ground water sanpling and nodeling to eval uate contam nant |evel reductions follow ng
renoval of the contam nant source.

. Routine inspections to ensure that public use of the upper zone of the
Gar ber-Wel i ngton Aqui fer does not occur prior to attainment of the renedial action
obj ecti ves.

. Fi ve-Year review of the site to determine if further actions need to be taken with

regard to the ground water. As part of the 5-year review, data analysis and ground
water nodeling is included to assess the adequacy of the nonitoring and nai ntenance
pl an.

. Conti ngency neasures (which include active treatnent) that can be inplenented if
t he-ground water nonitoring indicates an increase in contam nant concentrations
(either vertically or horizontally). The contingency neasures are descri bed bel ow.



EPA believes that the Limted Action alternative is the nost appropriate alternative for the
foll owi ng reasons:

1) The ground water in the vicinity of the site is not used as a water supply:

2) The extrenely high concentration of Total Dissolved Solids nmake the ground water
undesirabl e as a water supply source;

3) Efforts to renove site-related contam nants in the ground water would not inprove its over
all quality, and

4) The North Canadian River is not threatened at the present tine, nor will it be threatened

in the future by site contam nants.

The prinmary threat posed by the contam nated ground water is the possibility of migration of the
contami nati on downward into a useable drinking water zone, or lateral mgration into a surface
wat er body which is the North Canadian river. EPA considers Alternative 2 the nost prudent
remedy in light of the fact that the upper portion of the Garber Wl lington aquifer and the

alluvial aquifer are considered dass IlIl aquifers. A so, the data obtained during the
investigation stage of the project suggests the possibility of an offsite, upgradient source of
contam nati on. Since the Total Dissolved Solids in the ground water are so high, and there is
a possibility of an offsite source of contamination, even if a punp and treat alternative
(Alternative 3) was inplenented at a much higher cost, the ground water would still remain

non- useabl e.

The goal of the renedial action is to prevent mgration of contam nants fromthe shall ow aquifer
to the deeper aquifer, thus maintaining the deeper aquifer for its beneficial use. Based on
information obtained during the renedial investigation and analysis of all renedia

alternatives, EPA believes that the preferred remedy is the nost appropriate alternative to
achieve this goal. |If nonitoring does not indicate a reduction in the concentration of ground
wat er contamination or if the ground water plunes continue to expand based on sanpling of the
specified nmonitoring points, the contingency neasures descri bed bel ow nay be inpl enent ed

The preferred remedy is protective of human health and the environnent, conplies with Federa

and State requirenents that are legally applicable or rel evant and appropriate to the renedia
action, and is cost-effective. Because treatnent of the contanminated ground water was not found
to be warranted at this tinme, this renedy does not satisfy the statutory preference for
treatnment as a principal elenment of the renedy.

Because the preferred alternative will result in hazardous substances renai ning on-site above
heal th based levels (in the shallow ground water, including the alluvial and upper portion of
the Garber-Wellington aquifers), a reviewwill be conducted within five years after comencenent
of renedial action to ensure that the renmedy continues to provide adequate protection of human
health and the environment. Al work to be performed at the site will be conducted pursuant to
29 CFR Part 1910 (Worker health and Safety Pl an).

Conti ngency neasures:

The preferred alternative provides for natural attenuation to reduce contam nation levels in the
al luvial aquifer and the upper portion of the Garber-Wllington aquifer, and to prevent
mgration of contam nants fromthe alluvial aquifer and the upper portion of the

Garber-Wl lington aquifer to the deeper portion of the Garber-Wllington aquifer. The
alternative al so provides for ongoing nonitoring of all existing site wells to determne 1)

whet her natural attenuation is working to reduce the contamnation level in the ground water

aqui fers, and 2) whether the contam nation has mgrated vertically or horizontally.

If during the nonitoring, detectable concentrations of site contami nants are found bel ow t he



affected upper portion of the Garber-Wllington aquifer, or if the contam nated portions of the
ground water show an increase of 30 percent for any contaminant in any of the alluvial or upper
Garber-Wl lington nmonitoring wells; the well which showed the increase in concentration will be
resanpled imediately. |If the second analysis confirns that there has been a 30 percent
increase in contam nant concentration, or resanpling of the deeper Garber-Wllington aquifer
confirns detection, EPA will evaluate 1) the inpacts of any offsite sources of contam nation
and 2) the need for additional renedial action to address site related contam nants. Based on
these eval uations, EPA nay require inplenentation of any or all of the follow ng actions:

. Installation of additional nonitoring wells to determne if the contamnation is
increasing in concentration or mgrating.

. I ncreasing the frequency of sanpling to assure that a conpl ete exposure pathway does
not devel op

. Construction of a containnent neasure such as a slurry wall

. I npl enentation of a remedial action plan for extraction, treatnment, and di sposal of

contam nat ed ground wat er

The decision to inplenent contingency neasures may be outlined in an Expl anation of Significant
Difference, that will be made available to the public in the Admi nistrative Record.

Alternative 2 will provide protection to human health and the environnent by allow ng the EPA to
nmonitor the ground water to confirmcontam nant |evel reductions (as predicted), and ensure that
contami nant mgration does not reach a receptor point.

Alternative 1 is not considered appropriate since the "No-Action" alternative will not allow
nmonitoring of the ground water to provide protection to human health and the environnent.

Since the data suggests the possibility of an offsite source of contam nation, and the
industrialized nature of the adjacent properties, an investigation is currently being conducted
by other prograns within both the State and the EPA which have authority to address a health
threat posed by petrol eum products fromactive facilities that are exenpt under Superfund. A
Resour ce Conservation and Recovery Act (RCRA) inspection of active facilities in the area is
underway. |If it is discovered that an unauthorized rel ease has occurred, appropriate action
will be taken

Xl . THE STATUTORY DETERM NATI ONS

EPA's prinmary responsibility at Superfund sites is to select renedial actions that are
protective of human health and the environment. Section 121 of CERCLA al so requires that the
sel ected renedial action for the site conply with applicable or relevant and appropriate
environnental standards established under Federal and State environnental |aws, unless a waiver
is granted. The selected remedy nust also be cost-effective and utilize treatment or resource
recovery technol ogi es to the nmaxi num extent practicable. The statute al so contains a
preference for renedies that include treatnent as a principal elenent. The follow ng sections
di scuss how the sel ected remedy for contam nated ground water at the DER site neets the
statutory requirenents.

Protection of Hunman Health and the Environnent

The future use scenario is the only conplete pathway for human exposure to the contam nant

plume. Exposure under this scenario would be conpleted if a 60-foot deep public drinking water
well was installed at the site boundary and within the area of the contam nant plune.
Alternative 2 provides control of this exposure route by reducing the likelihood that a drinking
water well will be installed prior to attai nment of the renedial action objectives. Based on



the worst-case natural attenuation nodeling results, a period of 60 to 150 years is expected
before contam nant levels will attenuate to within the renedial action objectives. However,
based on levels of TDS at the exposure point, it is unlikely that the upper portion of the
bedrock aquifer will be used as a public drinking water source

The nonitoring and mai ntenance programwi ||l be used to denonstrate attenuati on of contani nant
level s and provide sufficient information to conduct regular ground water nodeling. Based on
the results of routine nonitoring and ground water nodeling results, the site controls and
noni toring and nai ntenance plan woul d be revised as necessary.

A m ni mum degree of cross-nedia inpacts or short-termrisks are associated with this alternative
since additional exposure to the contaminated nedia is mnimzed. Therefore, to the extent that
the upper portion of the bedrock aquifer is not used as a public drinking water source, this
alternative provides a high degree of protection to hunan health and the environnent. Through
natural attenuation, contam nant |evels are expected to be within the renedial action objectives
at a future tine. |If the ground water is used as a public drinking water source, this
alternative does not elimnate the risk to hunan health and the environnment during the period
that natural attenuation of contam nant |evels occurs and contam nant |evels exceed the renmedi a
acti on objectives.

Conpl i ance with ARARs

The ground water at the exposure point is not currently used as a public drinking water source
due to the high total dissolved solids frompast oil production activities. Continued
nmonitoring will nonitor the attenuation of contam nant levels to MCLs. Since nodeling results
indicate that the contaminant plune will not inpact the river, the potential ARARs associ ated
with surface water standards will be achieved. Additional action-specific ARARs associated with
inplenentation of this alternative include standards for installation of additional wells and
di sposal of m scell aneous wastes associated with the nonitoring program such as sanpling

equi pnent and produced water. Those wastes will be properly disposed of in an appropriate
facility in conpliance with the EPA's offsite disposal policy. Conpliance with the action-
specific ARARs is not expected to present a significant obstacle to inplenmentation of this
renmedial alterative. Action-specific ARARs are listed in Table 18.

Cost - Ef f ecti veness

The sel ected remedy is considered cost effective since it is nuch | ess expensive than
Alternative 3, yet provides adequate protection to hunman health and the environnent. The
"No- Action" alternative is not considered acceptable since it provides no protection to human
heal th and the environnent.

Utilization of Permanent Sol utions and Treatnent or Resource Recovery Technol ogies to the
Maxi num Ext ent Practicabl e

Alternative 2 is not considered permanent because this alternative will not actively renove the
contami nation within the aquifer and restore the ground water to MCLs. Alternative 2 does not
use a treatnment technol ogy or a resource recovery technol ogy as an aspect of this renedy.
However, it is considered the nost practical solution since this alternative will allow
continued nonitoring, to confirmwhether an offsite source of contam nation exists, and that the
classification of the aquifer as a dass Il zone renmins appropriate

Alternative 2 is considered pernanent in the sense that the five-year review wll allow ground
wat er sanpling and analysis, and nodeling to confirmcontam nant |evel reductions; and if a
future threat to human health and the environnment becones apparent, Alternative 3 or a



conpar abl e punp and treat operation can be inplenmented at that tine.
Preference for Treatnment as a Principal Elenent

Treatnent is not a principal elenent of alternative 2; however, it is considered the best
alternative considering the specific conditions and circunstances at the site.

X DOCUMENTATI ON CF S| GNI FI CANT CHANGES

The overall renedy selected in this RODis not significantly different fromthe alternative
proposed for public comment. However, a contingency plan for future evaluation of active

remedi ation, should the |ower Garber-Wellington aquifer be inpacted by contam nants fromthe DER
site, has been incl uded.
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Renmedi ation Goals (Interim". Publication 9285.7-01B, Dec.
1991. (See "For Your Infornation")

Response

006936 - 006936
12/31/91

Ofice of Emergency and Renedi al
U S. EPA - Washington, D. C

U S. EPA Region 6 Files

Qui dance Docunent

"Ri sk Assessment Qui dance for Superfund: Vol une Hurman

Heal th Eval uati on Manual (Part C, R sk Evaluation of Renedia
Alternatives) (Interim". Publication 9285.7-01C, Decenber
1991. (See "For Your Infornation")

Response

006937 - 006967

02/ 28/ 92

035

Ofice of Emergency and Renedi al
U S. EPA Headquarters - Washi ngton,
U S EPA Region 6 Site Files
Summary Report - Volune 1

"Eval uation of Gound-Water Extraction Renedies:

Response
D. C

Phase 1"

Vol une 1- Human Heal th
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Ofice of Emergency and Renedi al Response

U S. EPA Headquarters, Washington, D.C

U S EPA Region 6 Site Files

Case Studies and Updates - Vol une 2

"Eval uation of Gound-Water Extraction Renedies:

007418 - 007547

06/ 30/ 92

130

Staff Consultants
Fl our Daniel, Inc.

U S EPA Region 6 Site Files
Draft Renedial Investigation
"Draft Remedial Investigation Phase Il Report™

007548 - 007589

03/ 29/ 93

042

Unspeci fi ed

U S. EPA Region 9

U S EPA Region 6 Site Files

Conpendi um of Qui dance Docunents | ndex

" Conpendi um of CERLA Response Section Qui dance Docurents | ndex"

007590 - 007628

08/ 12/ 93
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Lena Pierce, Court Reporter

Nati onal Records Service of Dallas

U S EPA Region 6 Site Files

Public Meeting Transcripts

"Transcript of public hearing held on 08/12/93 at
YWCA, McFarl and Branch Auditorium Gkl ahona City,

Phase 1"
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Mat t hew Bi ddl e, Departnent of Geography
Uni versity of Cklahoma - Nornman, K

Mel anie Ontiveros, U 'S EPA Region 6
Public Comrent Letter

"Comments on the proposed plan"

007635 - 007653
09/ 04/ 93

019

Phillip Reeves,
Envi r o- Ener gy
Mel anie Ontiveros, U'S. EPA Region 6
Public Comrent Letter and Encl osures
"Comments on the proposed plan"

Pr esi dent

007654 - 007656
10/ 04/ 93

003

LeAnne Burnett,
Crowe & Donl evy
Philip Allen, RPM U.S. EPA Region 6
Public Comrent Letter

Attorney representing the Doule E G oup

"Comments regarding the Record of Decision for Operable Unit 2"



ATTACHVENT B
THE RESPONSI VENESS SUMVARY

The Responsi veness Summary has been prepared to provide witten responses to comments subnmitted
regarding the Proposed Pl an of Action at the Doubl e Eagle Refinery (DER) Superfund site. The
summary is divided into two sections.

Section |I: Background of Community Invol venent and Concerns. This section provides a brief
hi story of community interest and concerns raised during the renedial planning activities at the
DER site.

Section Il: Summary of Mjor Comments Received. The comments (both oral and witten) are
sumari zed and EPA s responses provided

1. Background of Community | nvol venrent and Concerns

Interest in the DER site on the part of the residents, |ocal governnent officials, and
potentially responsible parties (PRPs) has been noderate. Community relations activities were
initiated in 1989 when the site was proposed for inclusion on the National Priorities List. A
Community Relations Plan (CRP) was devel oped in Dec. 1989, and the final published and rel eased
to the public on Jan. 26, 1990. The CRP was prepared to identify and address community concerns
raised during the original RI/FS for the SCOU. Copies of the CRP are located in the infornation
repositories. The CRP identified that the primary interest in the DER site lies nostly with the
residents who live near the site. Al so, several PRPs have cone forward concerning the DER site
as discussed in this Record of Decision

1. Surmmary of Maj or Conments Recei ved

Publ i ¢ notice announci ng the public coment period and opportunity for a public neeting was
printed in The Black Chronicle on August 5, 1993. The proposed plan fact sheet was al so
distributed to the site mailing list on August 5, 1993, and a rem nder was published on August
12, 1993 in The Black Chronicle. An open house was conducted the evening of August 12, 1993, to
informthe public about the Renedial Investigation and Feasibility Study Reports and the
Proposed Pl an of Action. The comrent period began on August 5, 1993, and was schedul ed to end
on Septenber 4, 1993. An extension to the public coment period was granted (per the PRP
group's request) which extended the comment period until October 7, 1993. At the neeting, EPA
and ODEQ officials discussed the contam nation problens associated with the ground water beneath
the site, presented the various renedial alternatives that were considered, and presented the
preferred alternative to address the ground water contamnation at the DER site

Approxi mately 20 people were in attendance at the neeting. The public was given the opportunity
to nmake coments or ask questions. Seven peopl e nade comrents or asked questions. A ful

account of the public nmeeting can be found in the public meeting transcript which is docunented
in the DER Adnministrative Record.

a) Ver bal Comments

The comment s/ questions received orally during the public nmeeting on August 12, 1993 are as
fol |l ows:

Comment:  The commenter asked if she could obtain copies of the overhead transparenci es that
wer e used begi nning of the Public neeting

Response: The commenter was provi ded copi es of the transparencies at the end of the neeting the



ni ght of August 12, 1993

Comment:  The commenter stated that she missed the introduction of the speaker that presented
information at the begi nning of the neeting and would |ike to know whom he was

Response: The speaker was Philip Allen, the Renedial Project Manager for the Double Eagle site

Comment:  The commenter stated that five other NPL sites are present in the area; and that EPA
investigates these sites separately. Since all of these sites are |ocated above the Garber-

Wl lington aquifer, the commenter expressed concern of migration of contamnants fromall the
sites into the aquifer. The commenter further stated that the sites need to treated as a

Regi onal problem with respect to the overall effect in the long termof all these sites on the
aqui fer.

Response: The EPA has conducted investigations at all NPL sites within the Cklahoma Gty area
The results of these investigations indicate that there is no overlap of the contam nant pl unes;
therefore no cunul ative effects which would result in additional risk to hunman health and the
environnent are evident. It should be noted that the Doubl e Eagle and Fourth Street sites were
investigated sinultaneously due to their proximty to each other.

Comment:  The commenter expressed concern that the Proposed Plans for the Doubl e Eagle and
Fourth Street were alnobst identical, and asked if the sites were simlar enough to produce two
docunents so simlar

Response: The Double Eagle and Fourth Street sites are very simlar. The types of operations
conducted at the sites, the type of waste, and the contam nants found in the waste are all so
simlar that the docunents are also very simlar. These facts coupled with the close proximty
of the sites resulted in the EPA using the sane contractor to conduct the investigations, and
all owed a cost savings to the Governnent, since duplication of efforts were mnimzed

Comment:  The commenter asked what long termeffect will these sites have on the North Canadi an
Ri ver and future use of the river.

Response: The results of the Renedial Investigation indicate that there will be no adverse
inmpact on the North Canadian River as a result of any migration of contam nants fromthe Double

Eagl e site.

Comment:  The commenter asked what was anticipated for the future |Iand use of the sites once the
remedi al action was conplete for the source

Response: Wen the renedial action is conplete for the Source Control Qperable Unit, the |and
use is anticipated to continue to be industrial use. There will also be a deed notice placed on
the deed to notify any potential future | and owners of the ground water contam nation

Comment:  The commenter asked if there are any viable PRPs on the sites.

Response: There are several viable PRPs for the DER site, and a group of 22 participating PRPs
have made a settlenent offer; however, the negotiations are ongoing, and the PRP search is
conti nui ng.

b) Witten Comments

The comments received in witing during the public comment period are as foll ows:



Comment:  The commenter wote that there was no North arrow or scale on the map provided in the
Proposed Pl an; and that the abbreviations were confusing.

Response: The direction North woul d be pointing straight up on the page and the map is not to
exact scale. Additional nmaps are provided in the Record of Decision with North arrows and
scales. The abbreviation "IH inplies Interstate H ghway.

Comment:  The Proposed Plan on page 1 identifies the railroad adjacent to the site as "Union
Paci fic" while the nap on page 3 uses Santa Fe (ATSF).

Response: The railroad lines are essentially identical, and ATSF stands for Atchi nson, Topeka
and Santa Fe Railroad.

Comment:  The commenter wote that it is not clear how or why EPA considers |ead the "mjor"
cont am nant of concern.

Response: Lead is the contam nant that provided the greatest risk for the Source Control
Qperable Unit.

Comment:  The commenter wote that the EPA fails to provide justification for the choice of
Alternative 2 in the Proposed Pl an.

Response: The EPA proposed the Limted Action alternative (Alternative 2) in the Proposed Pl an
on August 5, 1993. The Proposed Plan is intended to be a brief outline of the rationale for
proposing a renedy. Further discussion of the rationale and justification is provided in the
Record of Decision. EPA believes that the Limted Action alternative is the nost appropriate
alternative for the foll owing reasons:

1) The ground water in the vicinity of the site is not used as a water supply;

2) The extrenely high concentration of Total Dissolved Solids nake the ground water
undesirabl e as a water supply source;

3) Efforts to renove site-related contam nants in the ground water would not inprove its
over all quality, and;

4) The North Canadi an River is not threatened at the present tine, nor will it be
threatened in the future by site contam nants.

Comment:  The commenter wote that the section in the Proposed Pl an di scussi ng ARARs i s "vague
and anbi guous”, and "does not clearly indicate if the chosen alternative actually does conply
with Safe Drinking Water Act or O ean Water Act provisions".

Response: The ground water at the exposure point is not currently used as a public drinking
wat er source due to the high total dissolved solids frompast oil production activities.
Continued nonitoring will nonitor the attenuation of contam nant levels to MCLs. Since nodeling
results indicate that the contam nant plume will not inpact the river, the potential ARARs
associated with surface water standards will be achieved. Additional action-specific ARARs
associated with inplenentation of this alternative include standards for installation of

addi tional wells and di sposal of mi scellaneous wastes associated with the nonitoring program
such as sanpling equi pnent and produced water. Those wastes will be properly disposed of in an
appropriate facility in conpliance with the EPA's offsite disposal policy. Conpliance with the
action- specific ARARs is not expected to present a significant obstacle to i nplenentation of
this remedial alterative.

Comment: The commenter wote that it appears that the EPA's position is that a prinmary
advantage of Alternative 2 is that it can be inplenmented quickly.



Response: EPA disagrees with the comment. The "Limted Action" alternative is consistent with

Super fund gui dance regarding ground water renedies in areas of high Total D ssolved Solids. EPA
believes that the ground water in the area of the Double Eagle site would remai n unusabl e
after the renoval of site related contam nants. Although tinme to inplenent a renmedy is a

consideration in the selection process, the effectiveness of restoring a ground water resource

i s al so considered.

Comment:  The commenter stated that Alternative 2 is a | ow cost approach, and cost is not the
primary criteria. The commenter requested that the EPA consider "biorenediation and netal s
extraction" and requested an opportunity to present his technol ogy.

Response: Cost is only one of nine criteria considered in the renedy sel ection process, and is
not considered one of the prinary criteria. Effectiveness in reducing risk, however, is a
primary criterion. Because the nore costly "punp and treat" alternative would not be any nore
effective in the long termthan attenuation, in reducing the risk fromuse of the upper
Garber-\Wel | i ngton (bedrock) aquifer, EPA does not believe that Alternative #3 is cost-effective
Since a "punp and treat" systemis not considered a prudent renedy at the DER site for the
contami nation in the ground water, a denonstration of the "biorenedi ation and netals extraction"
technol ogy is not being considered at this tine.

Comment:  The commenter wote that the EPA did not give the public an adequate opportunity to
revi ew essential information regarding Qperable Unit 2 prior to the Public neeting on August 12
1993; and the RI/FS reports were not available at the information repositories prior to the
neeti ng

Response: The public was given anple tinme to reviewthe RI/FS reports prior to the public
neeting, and was given an extension to the nornmal 30 days. The EPA extended the comment period
which allowed the public a total of 64 cal endar days to review all docunments pertaining to the
site and submit witten comments. Attachnent 1 to this Responsiveness Summary includes 2
Docunent Transmttal Acknow edgenent Fornms. One of the Acknow edgenent forns is fromthe Ral ph
Ellison Branch library and the other is fromthe Cklahoma State Departnent of Health.

Comment:  The commenter wote that no specific nonitoring requirements are proposed under
noni toring requirenments shoul d be nade avail able for public coment.

Response: The maj or conponents of the selected remedy are outlined in the Record of Decision
The Limted Action alternative includes quarterly ground water nonitoring for the first two
years, and sem-annually nonitoring for the following three years. The specific contani nants
that will be analyzed for during nonitoring will be determ ned during Renmedi al Design

Comment:  The commenter wote that data fromthe ground water RI/FS study show that the Doubl e
Eagle site is hydraulically lower and is inpacted by polluted ground water from upgradient of
the Doubl e Eagle site; and renediati on of any ground water contam nation com ng from upgradi ent
of the Doubl e Eagle site should not be the responsibility of the Doubl e Eagl e PRPs.

Response: The RI/FS states that there is a possibility of an off-site source of contam nation
but was not conclusive. The contami nation in the ground water beneath the Double Eagle site is
attributable to the surface contami nation, for which the PRPs are responsible. Therefore, the
PRPs are responsible for the ground water Renedial Design and Renedial Action for the Sel ected
Remedy - Limted Action

Comment:  The commenter wote that part of the proposed Operable Unit 2 renedial design for the
Doubl e Eagle and Fourth Street sites is to install 11 ground water nonitoring wells; and that
there was no clear indication if this means 11 wells total or 11 per site. Regardless, since



the ground water is inpacted by ground water fromupgradient of the aite, no responsibility for
installing and naintaining nonitoring wells on or around the Double Eagle site should be placed
on the Doubl e Eagl e PRPs.

Response: The Feasibility Studies for the subject sites estimated 11 wells to be installed
during remedi al action per site. However, the ambunt of wells actually necessary to ensure that
no future threat to human health and the environnent is posed by the contam nated ground water
is a design consideration and the final determnation will be nade during renedial design

Since the installation of these wells and the subsequent nonitoring and nai ntenance i s necessary
due to the activities at the site, the PRPs are responsible for this aspect of the site
remedi ati on

Comment:  The commenter wote that lead levels in the ground water are already bel ow the public
not only clean up goals for the contam nants of concern, but also the current |evels of
contaminants in the ground water. By providing only the list of contam nants of concern and
cleanup |l evels, EPA infers that each of those contam nants is above the cleanup level. This is
not the case.

Response: The Proposed Pl an contained the original contam nants of concern. The fina
contam nants of concern and the Renedial Action Goals are provided in the ROD.

Comment:  The commenter wote that nanganese is not a “hazardous substance" as set forth in
Sections 101(14) and 102(a) of CERCLA or 40 CFR Part 302; consequently, EPA does not have
jurisdiction under CERCLA to designate this conpound as a "constituent of concern" at this site
and thus EPA has no authority to establish cleanup goals in the Proposed Plan for this

subst ance.

Response: Manganese is not a hazardous substance as set forth in Sections 101(14) and 102(a) of
CERCLA or 40 CFR Part 302. However, Section 104(a)(1)(B) states that "Wenever there is a

rel ease or substantial threat of release into the environnment of any pollutant or contam nant

whi ch may present an i mmnent and substantial danger to the public health or welfare, the
President is authorized to act consistent with the national contingency plan, to renove or
arrange for the renoval of, and provide for renedial action relating to such hazardous
substance, pollutant, or contaminant at any tine..." Therefore, nanganese is still considered a
cont am nant of concern

Comment:  The commenter wote that Heptachlor and A drin, anmong others, have been listed as
contam nants of concern. Heptachlor and Aldrin are not, however, typical ground water
contami nants fromoil recycling

Response: Heptachlor and Aldrin are contam nants encountered in the ground water at the site

and pose a risk to human health and the environment, and are therefore contam nants of concern
However, Heptachlor and Aldrin are not nornally expected to be encountered as contam nants of

concern at oil recycling sites

Comment:  The commenter wote that all cleanup levels for contam nants of concern are
i nconsi stent with the MCLs.

Response: The renedial goals that were listed in the Proposed Plan were tentative goals based
on informati on fromthe Source Control Operable Unit. The final Renmedial Action Goals, if a
ground water restoration systemwere inplenented, are listed in the ROD in Table 17. However
because the alluvial and upper portion of the Garber- Wl lington aquifers are Cass |1l

aqui fers, these goals are not applicable.



Comment:  The commenter wote that in light of the | ow contam nant |evel in the ground water,
the low quality of the area's ground water, and the plans to renove the sources of contam nation
at the Double Eagle Site, "no action" is a nore appropriate and cost effective renedial option
than EPA' s selected "limted action" renedy.

Response: The quality of shallow ground water beneath the Doubl e Eagle site has been affected
by past oil and gas production activities in the area, and the alluvial and upper bedrock

aqui fers are considered a dass IIl zone. However, in order to ensure to the public that no
future threat is posed by potential mgration of the site related contam nants, continued
nmonitoring and anal yses are included in the Limted Action remedy. EPA considers the Limted
Action renedy to be the nost appropriate and prudent action at the site



Docunent Tr

From US. EPA Region 6

Sent by:

Attacrent 1
ansm ttal Acknow edgnent

Mava Davi s

To: Ms. Denyvetta Davis

Ral ph Elli son Branch Library
2000 N. E. 23rd Street

&l ahoma Cty, OK 73111

(405) 424-1437

of , 1993, |

acknowl edge that on this

received fromU. S. EPA Region 6,

_ day

the second subm ttal

of the administrative record for the Doubl e Eagl e Refinery Superfund G ound

Water Qperable Unit.

[ Docurrent's included in the second submttal
I nvesti gati on,

the July 27, 1993 Renedi al
August 5, 1993 Proposed Plan of Action]

Pl ease return this formto:

cc: DPRA File 3732.803

Ground Water Qperable Unit A are
the July 27, 1993 Feasibility and the

Si gned
Mava Davis, (6H MO
U S. EPA Region 6
1445 Ross Avenue, Ste. 1000
Dal | as, Texas 75202-2733

(214) 655- 6484



Docunent Transmttal Acknow edgnent

From US. EPA Region 6 Sent by: Mava Davis

To: M. Scott Thonpson 0206
Gkl ahona State Departnent of Health
1000 N.E. 10th Street
&l ahoma City, OK 73117-1299
(405) 271-7159

I, , acknow edge that on this day

of , 1993, | received fromU. S. EPA Region 6, the seconsubnittal

of the admi nistrative record for the Doubl e Eagl e Refinery Superfund G ound
Water Qperable Unit.

[ Docurent's included in the second subnmittal Ground Water Operable U
the July 27, 1993 Renedial Investigation, the July 27, 1993 Feasibility

and the August 5, 1993 Proposed Pl an of Action]

Si gned

Pl ease return this formto: Mava Davis, (6H MO
U S. EPA Region 6
1445 Ross Avenue, Ste. 1000
Dal | as, Texas 75202-2733
(214) 655-6484

cc: DPRA File 3732. 803



ATTACHVENT " C'

MARK S. CCOLEMAN DAVI D WALTERS
Executive D rector Cover ner

State of Ckl ahonma
DEPARTMENT OF ENVI RONMENTAL QUALI TY

Novenber 15, 1993

Don W liams, Chief

Gkl ahona/ Texas Renedi al Section (6H SR
United States Environnental Protection Agency
1445 Ross Avenue, Suite 1200

Dal l as, TX 75202-2733

RE: Doubl e Eagle Superfund Site, Clahoma Cty, Cklahonma

Dear M. WIIians:

My staff and | have reviewed the draft Record of Decision (ROD) for the Ground Water Qperable
Unit for the Double Eagle Superfund Site that was received by our office on Cctober 25, 1993.

Al t hough we concur with the selected renedy that is described in the ROD, we cannot conpletely
concur with the site characterization, ground water nodeling, and risk assessnent sections. The
DEQ does not believe that the hydrol ogical setting or the extent and degree of ground water
contam nati on has been adequately determ ned. However, DEQ does believe that enough site
characterizati on has been achi eved to choose the appropriate renedy for the site and expects the
characterizati on i nadequaci es to be solved during the Renedi al Design.

Si ncerely,
Dennis Hebec, Ph.D., Drector
Super fund D vi sion

1000 Northeast Tenth Street, Cklahoma Gty, klahoma 73117-1212



