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DECLARATION FOR THE RECORD OF DECISION
Unit Name and Location

Silverton Road Waste Unit (SRS Building Number 731-3A)
Savannah River Site
Aiken, South Carolina

. The Silverton Road Waste Unit (SRWU) (731-3A) is listed as a Resource Conservation and Recovery Act
(RCRA) 3004(u) Solid Waste Management Unit/Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) unit in Appendix C of the Federal Facility Agreement (FFA) for the
Savannah River Site (SRS).

Statement of Basis and Purpose

This decision document presents the selected remedial alternative for the SRWU located at the SRS in
Aiken, South Carolina.  The selected aternative was developed in accordance with CERCLA, as
amended, and to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP). This decision is based on the Administrative Record File for this specific RCRA/CERCLA
unit.

Description of the Selected Remedy

The preferred aternative for the SRWU soils is Institutional Controls which will restrict this land to future
industrial use and prohibit the excavation of soil which might expose future workers to low concentrations of
hazardous constituents. Implementation of the Institutional Controls alternative will require both near- and
long-term actions which will be protective of human health and the environment. For the near-term, signs
will be posted at the waste unit which indicate that this area was used for the disposal of waste material and
contains buried waste. In addition, existing SRS access controls will be used to maintain the use of this site
for industria use only.

In the long-term, if the property is ever transferred to non-federal ownership, the U.S. Government would
create a deed for the new property owner which would include information needed for compliance with
Section 120(h) of CERCLA. The deed shall include notification disclosing former waste management and
disposal activities as well as any remedial actions taken on the site, and any continuing groundwater
monitoring commitments. The deed notification shall, in perpetuity, notify any potential purchaser that the
property has been used for the management and disposal of construction debris and other materials,
including hazardous substances.

The deed shall aso include restrictions precluding residential use of the property. However, the need for
these restrictions may be reevaluated at the time of ownership transfer in the event that contamination no
longer poses an unacceptable risk under residential use.

In addition, if the site is ever transferred to non-federal ownership, a survey plat of the area will be prepared,
certified by a professional land surveyor, and recorded with the appropriate county recording agency.

Inthe“M Area” groundwater aguifer, low levels of contaminants have been detected which minimally and
infrequently exceed maximum contaminant levels (MCLs). The probable condition for the “M Area’
groundwater aguifer is no significant groundwater contamination resulting from the SRWU. As aresult, no
remedial action is deemed appropriate for the SRWU “M Ared’ groundwater aquifer. However, a
confirmatory groundwater monitoring program will be established to ensure that this is the appropriate
remedia action for the “M Ared’ groundwater aquifer. In the event that the probable condition is no longer
appropriate, DOE w i 11 evaluate the need for remedial action.
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Under the confirmatory groundwater program, an adequate number of monitoring wells will be selected to N\

monitor the extent of the contaminant plume and the severity of the contamination. Since only one
background well is available for the “M Area’ aquifer, new background well(s) will need to be installed.
The groundwater monitoring is intended to evaluate trends in the groundwater contamination. GroundWater
monitoring was assumed to be conducted on a semi-annual basis for 30 years (for cost estimating purposes
only). However, at the five-year Record of Decision review, the groundwater monitoring data will be
evaluated to determine if any changes in the groundwater remedy are appropriate. “

The number and location of the new background well(s), alist of the existing wells to be monitored, the
frequency of monitoring, and the submittal frequency of the groundwater data for regulatory review will be
listed in the SRWU Corrective Measures |mplementation/Remedial Action Report (CMI/RAR) post-ROD
document. The CMI/RAR will also identify a groundwater strategy which will include trend analysis and
recommendations based on the interpretation of the data in the post-ROD groundwater monitoring reports.
The CMI/RAR will be submitted to the regulatory agencies four months after issuance of the ROD. The
regulatory review period, SRS revision period, and final regulatory review and approval period for the
CMI/RAR will be 90 days, 60 days, and 30 days, respectively.

The” SCDHEC has modified the SRS permit to incorporate the selected remedy.

The groundwater in the lower aquifers are separate operable units and are not within the scope of this
Record of Decision. The groundwater in the lower aquifers will be evaluated as part of the 1995 RCRA
Permit for the A/M Area Western Sector Corrective Action Program.

Statutory Determinations

Based on the SRWU RCRA Facility Investigation/Remedial Investigation (RFI/RI) Report and the Baseline

Risk Assessment (BRA), the SRWU poses no significant risk to the environment and minimal risk to human . -
health. Therefore, a determination has been made that institutional controls are sufficient for protection of

human health and the environment for the SRWU soils and that no remedial action with confirmatory

groundwater monitoring is deemed appropriate for the SRWU “M Area’ groundwater aquifer.

The selected remedly is protective of human health and the environment complies with Federa and State
requirements that are legally applicable or relevant and appropriate to the remedial action, and is cost-
effective. The size of the waste unit and the random distribution and low levels of contaminants preclude a
remedy in which treatment is a practical aternative. Because treatment of the principal threats of the site
was found to be impracticable, this remedy does not satisfy the statutory preference for treatment as a
principal element.

Institutional controls will result in hazardous substances, pollutants, or contaminants remaining in the waste
unit. Section 300.430 (f)(4)(ii) of the NCP requires that a Five Y ear Review of the Record of Decision be
performed if hazardous substances, pollutants, or contaminants remain in the waste unit. The three Parties
have determined that a Five Year Review of the Record of Decision for the SRWU will be performed to
ensure continued protection of human health and the environment.
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L Site and Operable Unit Name,
Location, and Description

The Savannah River Site (SRS) occupies
approximately 310 square miles of hind adjacent to
the Savannah River, principaly in Aiken and
Barnwell counties of South Carolina (Figure 1).
SRS is a secured U.S. Government facility with no
permanent residents. SRS is located
approximately 25 miles southeast of Augusta,
Georgia and 20 miles south of Aiken, South
Carolina.

SRS is owned by the U.S. Department of Energy
(DOE). Management and operating services are
provided by Westinghouse Savannah River
Company (WSRC). SRS has historically produced
tritium, plutonium, and other special nuclear
materials for national defense. Chemical and
radioactive wastes are by-products of nuclear
material production processes. Hazardous
substances, as defined by Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), are currently present in
the environment at SRS.

The Federal Facility Agreement lists the Silverton
Road Waste Unit (SRWU), 731-3A, (Figure 2) asa
Resource Conservation and Recovery Act
(RCRA)/CERCLA unit requiring further
evaluation using an investigation/ assessment
process that integrates and combines the RCRA
Facility Investigation (RFI) process with the
CERCLA remedial investigation (RI) to determine
the actual or potential impact to human health and
the environment.

The SRWU, 731-3A, is located in the
north western part of the SRS in Aiken County
(Figure 1), approximately 1.5 miles southwest of
A/M Area (Figure 2). The SRWU area is an
irregular quadrilateral which contains an unlined
earthen depression dug into surficial soils and later
filled with various waste materials. This area has
been designated as “ excavated area (filled)” on
Figure 3.  Soil borings conducted in 1993
identified the presence of waste buried beyond the
excavated area.  The additional area of waste
disposal is within the orange ball markers and
covers an area of approximate y 600 feet by 400
feet with waste being buried to a maximum depth
of approximately 16 feet below ground level. The
excavated area is larger than the soil boring

dimensions, but is less than the orange ball

dimensions. Since characterization data indicated N

contamination of the surface soils, the planar area
calculation for the SRWU includes the entire area
within the orange balls. Therefore, the SRWU
planar area of the SRWU is assumed to be 750 feet
by 600 feet (450,000 ft}). Using an average
estimated depth of 6 feet for the excavated area,
the approximate waste volume of the SRWU is
2,700,000 ft'.

The SRWU is located on the southwestern flank of
an interstream divide between Upper Three Runs
Creek (approximately 4.5 miles to the southeast)
and the flood plain of the Savannah River
(approximately 1.5 miles to the west). The ground
surface elevation at the unit averages 350 feet
above mean sea level.  Surface drainage is
southwestward, along a series of dry-wash
tributaries, into the flood plain of the Savannah
River. The water table at the SRWU ranges from
about 40 feet below ground level to the southwest
to about 130 feet below ground level to the
northeast.

The SRWU was first used before construction of
the SRS. Although there is no written record of
when disposal began at the SRWU, or what
materials were accepted, it is believed that the
SRWU was originally a borrow pit used as an
“open dump” by the local municipalities including
Old Ellenton before the land was squired by the
federal government. Municipal, agricultural, and
commercial trash, rubbish, garbage, debris, and
refuse probably constituted the waste stream until
the early 1950's. The waste materia at the dump
was probably burned periodically, as was the
practice at that time, for volume reduction. This
practice would have eliminated many of the
combustible organic materials while creating
combustion by-products.

After procurement by the federal government, the
SRWU land continued to be used as an open dump
(alegal practice at the time) by SRS. Historical
and aerial photographs show large piles of meta
shavings (possibly aluminum), 55-gallon drums,
cardboard drums, tires, lumber, wooden pallets,
cardboard, construction debris, tanks, possibly
asbestos, and other unidentified metal and wood
objects. No records of waste disposal activities
were kept. In 1974, the disposal of waste at the
SRWU ceased, and the area was bulldozed, graded
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Figure 2. Location of the Silverton Road Waste Unit with Respect to A/M Area.
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Figure 3. General Configuration of the Silverton Road Waste Unit.
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covered with soil, and planted with grasses.

. Operable Unit History and Compliance
History

Operable Unit History

The SRWU was first used before construction of
the SRS. Municipal, agricultural, and commercial
trash, rubbish, garbage, debris, and refuse
probably constituted the waste stream until the
early 1950s. After procurement by the federal
government, the SRWU land continued to be used
as an open dump for disposal of metal shavings,
55-gallon drums, cardboard drums, tires, lumber,
etc. No records of waste disposal activities were
kept. In 1974, the disposal of the waste at the
SRWU ceased, and the area was bulldozed,
graded, covered with soil, and planted with
grasses.

Compliance History

At SRS, waste materials are managed which are
regulated under RCRA, a comprehensive law
requiring responsible management of hazardous
waste.  Certain SRS activities have required
Federal operating or post-closure permits under
RCRA. SRS received a hazardous waste permit
from the South Carolina Department of Health and
Environmental Control (SCDHEC) on September
5, 1995. Part V of the permit mandates that SRS
establish and implement an RFI program to fulfill
the requirements specified in Section 3004(u) of
the Federal permit.

Hazardous substances, as defined by CERCLA, are
present in the environment at the SRS. On
December 21, 1989, SRS was included on the
National Priorities List. This inclusion created a
need to integrate the established RFI Program with
CERCLA requirements to provide for afocused
environmental program.  In accordance with
Section 120 of CERCLA, DOE has negotiated a
Federal Facility Agreement (FFA, 1993) with the
U. S. Environmental Protection Agency (EPA) and
SCDHEC to coordinate remedial activities at SRS
into one comprehensive strategy which fulfills
these dua regulatory requirements.

Ii. Highlights of Community Participation

Both RCRA and CERCLA require that the public
be given an opportunity to review and comment on
the draft permit modification and proposed
remedial aternative. Public participation
requirements are listed in the South Carolina
Hazardous Waste Management Regulation
(SCHWMR) R.61-79.124 and Sections 113 and
117 of CERCLA. These requirements include
establishment of an Administrative Record File
that documents the investigation and selection of
the remedial aternatives for addressing the SRWU
soils and groundwater.  The Administrative
Record File must be established at or near the
facility at issue. The SRS Public Involvement Plan
(DOE, 1994) is designed to facilitate public
involvement in the decision-making process for
permitting, closure, and the selection of remedial
alternatives. The SRS Public Involvement Plan
addresses the requirements of RCRA, CERCLA,
and the National Environmental Policy Act.
SCHWMR R.61-79.124 and Section 117(a) of
CERCLA, as amended, reguire the advertisement
of the draft permit modification and notice of any
proposed remedial action and provide the public
an opportunity to participate in the selection of the
remedia action. The Statement of Basis/Proposed
Plan for the Silverton Road Waste Unit (731-3A)
(WSRC, 1996d), which is pat of the
Administrative Record File, highlights key aspects
of the investigation and identifies the preferred
action for addressing the SRWU.

The FFA Administrative Record File, which
contains the information pertaining to the
selection of the response action, is available at the
EPA office and at the following locations:

U.S. Department of Energy

Public Reading Room
Gregg-Graniteville Library
University of South Carolina-Aiken
171 University Parkway

Aiken, South Carolina 29801

(803) 641-3465

Thomas Cooper Library

Government Documents Department
University of South Carolina
Columbia, South Carolina 29208
(803) 777-4866
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Reese Library

Augusta State University
2500 Walton Way
Augusta, Georgia-30910
(706) 737-1744

Asa H. Gordon Library
Savannah State University
Tompkins Road
Savannah, Georgia 31404
(912) 3562183

The public was notified of the public comment
period through mailings of the SRS Environmental
Bulletin, a newsletter sent to approximately 3500
citizensin South Carolina and Georgia, through
notices in the Aiken Standard, the Allendale
Citizen Leader, the Augusta Chronicle, the
Barmwell People-Sentinel, a n d The State
newspapers. The public comment period was also
announced on local radio stations.

The 45-day public comment period began on
September 17, 1996 and ended on October 31,
1996. A public comment meeting was held on
October 15, 1996. A Responsiveness Summary
was prepared to address comments received during
the public comment period. The Responsiveness
Summary is provided in Appendix A of this
Record of Decision.

N. Scope and Role of Operable Unit
Within the Site Strategy

The overall strategy for addressing the SRWU was
to (1) characterize the waste unit delineating the
nature and extent of contamination and identifying
the media of concern (perform the RFI/RI); (2)
perform a baseline risk assessment to evaluate
media of concern, constituents of concern,
exposure pathways, and characterize potential
risks; (3) evaluate applicable technologies and
identify a preferred technology to remediate the
waste site, as needed; and, (4) perform a final
action to remediate, as needed, the identified
media of concern.

The SRWU is an operable unit located within the
Savannah River Floodplain Swamp Watershed.
Several source control and groundwater operable
units within this watershed will be evaluated to
determine impacts, if any, to associated streams
and wetlands. SRS will manage all source control

and groundwater operable units to minimize
impact to the Savannah River Floodplain Swamp
Watershed. Based on characterization and risk
assessment information, the SRWU does not
significantly impact the watershed. Upon
disposition of all source control and groundwater
operable units within this watershed, a final,
comprehensive evaluation of the watershed will be
conducted to determine whether any additional
actions are necessary.

The SRWU investigation considered all unit
specific groundwater operable units - The “M
Area’ groundwater aquifer and the “L ost Lake”
groundwater aquifer. Based on the investigation
of the groundwater, low levels of contaminants
have been detected in the “M Area’ groundwater
aquifer which minimally and infrequently exceed
MCLs. The probable condition for the“M Area’
groundwater aquifer is no significant groundwater
contamination resulting from the SRWU. As a
result no remedial action is deemed appropriate for
the “M Ared’” groundwater aquifer. A
confirmatory groundwater monitoring program
will be established to ensure that this is the
appropriate remedial action. The contamination
in the “Lost Lake” aquifer is attributable to
upgradient sources. The "Lost Lake” aquifer will
be remediated as committed to in the 1995 RCRA
Permit for the A/M Area Western Sector
Corrective Action Program.

The proposed actions for the SRWU soils and “M
Area’ groundwater aquifer are final actions.
However, in the event that the probable condition
for the “M Area’” groundwater aquifer is no longer
appropriate, DOE will evaluate the need for
remedia action.

V. Summary of Operable Unit
Characteristics

The SRWU was first used before construction of
the SRS. Although there is no written record of
when disposal began at the unit, or what materials
were accepted, it is believed that the unit was
originally a borrow pit. Historical aerial
photographs indicate that the SRWU was used as
an “open dump” by the local municipalities
including Old Ellenton before the land was
acquired by the federal government. The first
aerial photograph (September 1938) shows a well
established “open dump” around the excavated
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area even though the excavated areais not visible
in the photograph. Aerial photographs were taken
at regular intervals throughout the years and
indicate a regular and consistent use of this
property as a dump site. The photographs only
vary by the size of the area being used as a dump.
Therefore, SRWU has a history of at least 58 years
of use.

Municipal, agricultural, and commercial trash,
rubbish, garbage, debris, and refuse probably
constituted the waste stream until the early 1950s.
These items are visible in some of the early aerial
photographs. The waste material at the dump -was
probably burned periodically, as was the practice
at that time, for volume reduction. This practice
would also have eliminated many of the
combustible organic materials while creating
combustion by-products.

After procurement by the federal government, this
land continued to be used as an open dump (a
legal practice a the time) by SRS. Aerid
photographs suggest that the M-Area Fuel and
Target Fabrication facilities continued using the
existing cpen dump to dispose of its waste
products. Thisis evidenced by the large piles of
metal shavings (possibly aluminum) from the
fabrication of fuel rods. Also, present in the
photographs, but not necessarily related to the M-
Area Fuel and Target Fabrication facilities, are 55
gallon metal drums, cardboard drums, many tires,
lumber, wooden pallets, cardboard, construction
debris, t inks, possibly asbestos, and other
identified metal and wood objects. No records of
waste disposal activities were kept. In 1974, the
disposal of wastes at the SRWU ceased, and the
area was bulldozed, graded, covered with soil, and
planted with grasses.

Media Assessment

The Quality Control Summary Report for the
Silverton Road Waste Unit RFI/RI Assessment
(WSRC, 1994a), Final RFURI Report for the
Silverton Road Wrote Unit (U) (WSRC, 1996a),
and the Final Baseline Risk Assessment for the
Silverton Road Waste Unit (U) (WSRC, 1996b)
contain detailed analytical data for all of the
environmental media samples taken in the
characterization of the unit.

Since this land was first used as an open dump
prior to the government purchase of the land,
almost any type of residential, commercial, or
agricultural waste could have been disposed at
SRWU. It is known that SRS operational policy
would not have permitted the disposal of any
radioactive materia at this site. Any radionuclides
detected were likely naturally occurring (Radium-
223) or were deposited by global falout from
nuclear testing (Cesium-1 37).

sails

During the RFI/RX, thirteen soil borings were
drilled at the site to collect surf’ and subsurface
soil samples. Two runoff soil samples were
collected from the SRWU. Two offsite soil
borings were drilled to collect seven background
soil samples. Soil samples were analyzed for
numerous parameters including metals, volatile
organic  compounds,  semi-volatile  organic
compounds, pesticides, polychlorinated biphenyls,
dioxins, furans, and radionuclides. Analyte
concentrations were screened using criterion
background concentrations of twice the average
background concentration.

The analyses of the soil samples were divided into
three groups:
- surface soils, O to 0.5 feet (primary
direct contact exposure interva for
s0ils),
subsurface soils, O to 6 feet (potential
exposure interval for future scenarios
where excavation may occur), and
underlying sails, 6 to 42 feet
(potential soil to groundwater
migration).
These soil groups are identical in horizontal extent
across the SRWU.

The primary contaminants (those exceeding twice
the mean background and risk-based thresholds)
in the surface soils (0-0.5 ft.) and subsurface soils
(O-6 ft.) were arsenic, benzo(k)fluoranthene,
potassium-40, dibenz (a,h)anthracene, cesium-
137, and radium-223. Potassium-40 and radium-
223 are naturally occurring radionuclides. The
source of arsenic is not known. The levels of
arsenic detected are consistent with the levels
found throughout SRS. Arsenic may be natural,
added to the soils as a pesticide (pre-SRS) or
associated with site waste or fill. It will be
evaluated on a site-wide scale during the

003831
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implementation of the Soil Background Study (or
potentially the Site-Wide Soil Integrator Operable
Unit Workplan).  Dibenz(a,h)anthracene and
benzo(k)-fluoranthene were observed at maximum
concentrations of 643 pg/kg and 219 pg/kg,
respectively.  Cesium-137 was observed at a
maximum activity level of 2.1 pCi/g. This activity
level is consistent with the observed activity from
global faliout. Radium-223 was only detected
once in each soil sample interval. Based on
exposure point concentrations, the level of
contaminants in the O to 0.5 foot interval was not
significantly different from those in the O to 6 foot
interval. The contaminants appear to be randomly
and heterogeneously scattered throughout the O to
6 foot interval.

The primary contaminants (those exceeding twice
the mean background and risk-based thresholds)
in the underlying soils (6-42 ft.) were arsenic,
beryllium, polycyclic aromatic hydrocarbons,
dioxins/furans, and radionuclides. |t should be
noted that, per regulatory guidance, the underlying
soils (6-42 ft.) are not required to undergo risk
assessment, but are evaluated for potential
migration of contaminants to the groundwater.

Uncertainty in the soil data set is caused by single
detections for a large number of analytes.
Contaminants that exceeded the twice the mean
background and risk-bad thresholds and were
detected only once in the underlying soils (6-42 ft.)
include  beryllium,  dioxins/furans, an d
radionuclides. Single hits indicate that
contaminants may be found in only isolated areas.
Additionally, many of the radionuclides could not
be physically present due to their brief half-life
and their detection is probably due to measurement
error.  Potassium-40 is a naturally occurring
analyte. The number of samples in the
background data set for the soils was marginally
adeqguate to be representative. This also adds to
the uncertainty in the data set.

The potential for migration of the soil
contamination to the groundwater was
quantitatively evaluated by comparing the mean
concentration of each analyte to the proposed soil
screening levels calculated by the simple site-
specific method.  For radiological analytes, the
RESRAD model was used to predict the
concentration in groundwater over a period of
time. This model used both the maximum and

average radionuclide concentrations. The average
concentrations used did not include non-detects,
resulting in conservative modeling results. For
each analyte evaluated in the study, al soil data
from O to 42 feet was included in the
determination of the mean concentrations.

Based on the fact that al the soil analytes passed
either the simple site-specific or detailed site-
specific method of screening, there is little or no
chance for the residual waste at the SRWU to be a
source of future contamination. Releases have
probably occurred from the SRWU in the past, but
due to the unit’s age and natural attenuation, the
remaining contaminants pose little, if any, threat
for future contamination. In addition, no
significant contaminants were contributed to any
surface water streams.

Groundwater

Seventeen monitoring wells are screened within
the “M Ared’ groundwater aquifer. The wells near
the SRWU are shown on Figure 4.

Contaminants  minimally and infrequently
exceeding their maximum contaminant level
(MCL) in the “M-Area’ aquifer include: copper,
lead, 1,2-dichloroethane, carbon tetrachloride,
dichloromethane, tetrachloro-ethylene, an d
trichloroethylene. Chloroform and thallium
concentrations were below their respective MCLs;
however, they were above their respective risk-
based thresholds.

Table 1 lists the” “M Area’ groundwater aquifer
constituents, the number of detections, the
detections that were above the MCL for the
constituent, the maximum concentration, and the
MCL.

The upgradient groundwater quality could not be
characterized With certainty since one of the new
background wells installed in the "M Ared’
groundwater aguifer yielded no groundwater
samples because it went dry. The loss of this well
has not only introduced uncertainty in the spatial
distribution of possible upgradient contamination,
but it has also introduced statistical uncertainty
caused by an insufficient background sample size
for the “M Area’ groundwater aguifer. As a
result, the background concentrations were
established with the use of only one background
well. This led to the use of a maximum of 6
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Tablel“M Area’ Groundwater Constituents

Constituent Units Number of Maximum MCL Number of
Detections Concentration Detections Above

MCL

Copper pg/L 65/96 1430 1000* 1/65

Lead ug/L 64/96 36.2 15.0°/50.0* 16/64

1,2-Dichloroethane ug/L 14/96 5.3 5.0 1/14

Carbon Tetrachloride ug/L 40/96 9.9 5.0 15/40

Dichloromethane pg/L 38/96 6.62 5.0 1/38

Tetrachloroethylene ug/L 26/96 6.2 5.0 1/26

Trichloroethylene pg/L 44/96 7.4 5.0 1/44

MCL - Maximum Contaminant Level

*- MCL set by the state
°- “At the tap” standard

1

.
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samples with which to establish background
concentrations.

The presence of 1,2-dichloroethane and
dichloromethane in the remaining upgradient
wells indicate a probable upgradient source of
contamination. Additional constituents were also
found in downgradient wells at the SRWU which
were not found in the upgradient well which
indicates that the SRWU probably has contributed
additional contaminants to the “M-Area’
groundwater aquifer as it flows beneath the unit.

Adding to further uncertainty are those analytes
with only one positive detection.  This is best
typified by the pesticide analysis. Aldrin, dieldrin,
and DDT were only detected once; and, they were
not detected in subsequent samples from the wells
in which they were originally detected. Single
detections represent extreme uncertainty in the
data because the results could not be reproduced in
the same well. It is highly likely that single
detections are due to sampling or measurement
error.

VI. Summary of Operable Unit Risks

As acomponent Of the RFI/RI process, a baseline
risk assessment was prepared for the SRWU. The
baseline risk assessment consists of human health
and ecological risk assessments.  summary
information for the human health and ecological
risk assessments follows.

Human Health Risk Assessment

As part of the investigation/assessment process for
the SRWU, arisk assessment was performed using
the data generated during the assessment phase.
Detailed information regarding the development of
contaminants of potential concern, the fate and
transport of contaminants, and the risk assessment
can be found in the Final RFI/RI Report for the
Silverton Road Waste Unit (U) (WSRC, 19963a)
and the Final Baseline Risk Assessment for the
Silverton Road Waste Unit (U) (WSRC, 1996b).

The process of designating the constituents of
potential concern was based on consideration of
background concentrations, frequency of detection,
the relative toxic potentia of the chemicals, and
chemical nutrient status. Constituents of potential
concern are the constituents that are potentially

site-related and whose data are of sufficient quality
for use in the risk assessment.

An exposure assessment was performed to provide
an indication of the potential exposures which
could occur based on the chemical concentrations
detected during sampling activities. The only
existing (current) exposure scenario identified for
the SRWU was for environmental researchers who
may work or traverse the SRWU . on an
intermittent/limited basis. Future exposure
scenarios identified for the SRWU included future
environmental researchers as well as future
residential adults and children and occupational
workers.  The reasonable maximum exposure
concentration value was used as the exposure point
concentration.

Per EPA guidance, the carcinogenic (cancer) risks
and non-carcinogenic hazards were calculated to
determine the appropriate remedial action for a
waste unit. Carcinogenic risks are estimated as
the incremental probability of an individual
developing cancer over a lifetime as a result of
pathway-specific  exposure to cancer-causing
contaminants. The risk to an individual resulting
from exposure to non-radioactive chemical
carcinogens is expressed as the increased
probability of cancer occurring over the course of a
70 year lifetime. Cancer risks are related to the
EPA target risk range of one in ten thousand
(1x10* to one in one million (1x10 for
incremental cancer risk at National Priorities List
Sites.

Non-carcinogenic effects are also evaluated to
identify alevel at which there may be concern for
potential health effects other than cancer-causing.
The hazard quotient, which is the ratio of the
exposure dose to the reference dose, is calculated
for each contaminant.  Hazard quotients are
summed for each exposure pathway to determine
the specific hazard index for each exposure
scenario. If the hazard index exceeds unity (1.0),
there is concern that adverse health effects might
occur.

The  following sections discuss the
noncarcinogenic hazards and carcinogenic risks

for the current on-unit environmental researcher,

the hypothetical future on-unit residential
adult/child, the future on-unit residential child,
and the future on-unit occupational worker.
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Current Land Use - Noncarcinogenic Hazar ds

The Baseline Risk Assessment (WSRC, 1996b)
shows that the total noncarcinogenic (noncancer)
hazard index did not exceed unity for the
environmental researcher evaluated in the current
land use scenario. This indicates that potential
adverse health effects are not likely to occur for the
current environmental researcher.

Current Land Use - Carcinogenic Risks

Under the current land use scenario, the human
health risks were characterized for the current on-
unit environmental researcher. The total
carcinogenic (cancer) risk from exposure to
chemicals in soil was 2 x10-7.  The tota
carcinogenic risk for exposure to radionuclides in
soils 3 x10+. Dermal contact (with a risk of
2.7x10°) with radionuclides (i.e., Cesium-137) in
the soil contributed to the risk. Cesium-137 was
observed at a maximum activity level (21 pCi/g)
that is consistent with observed activity from
globa fallout.

Future Land Use - Noncarcinogenic Hazards

Table 2 (0-0.5 ft) and Table 3 (O-6 ft.) provide a
summary of the noncarcinogenic hazard indices
and applicable constituents of concern associated
with the future land use of the SRWU.

The noncancer hazard indices were below unity
for the futare ease environmental sampler scenario
and the I ypothetical future occupational worker
scenario.  This indicates that potential adverse
health effects are not likely to occur for the future
environmental researcher or the hypothetical
future occupational worker.

For the hypothetical future adult/child resident and
child resident scenarios, exposure to chemicalsin
the “M Area’ groundwater aquifer exceeded the
hazard index of 1. Ingestion of carbon
tetrachloride and thallium in the groundwater are
the principal drivers for the noncancer hazards.
Lead exposure from groundwater was modeled and
shown to riot pose any risk.

Future Land Use - Carcinogenic Risks

Table 4 (0-0.5 ft) and Table 5 (O-6 ft.) provide a
summary of the carcinogenic risks and applicable

constituents of concern associated with the future
land use of the SRWU.

Under the future land use scenario, the tota
carcinogenic (cancer) risk from exposure to
chemicals or radionuclides in soils did not exceed
a risk level of 1x10™ for the environmental
researcher or the occupational worker.

For the environmental researcher, the total
carcinogenic (cancer) risk from exposure to
chemicals in soil was 2 X10".  The tota
carcinogenic risk for exposure to radionuclides in
soils 3 x10°. Dermal contact (with a risk of
2.7x10%) with radionuclides (i.e., Cesium-137) in
the soil contributed to the risk. Cesium-137 was
observed at a maximum activity level (2.1 pCi/g)
that is consistent with observed activity from
global fallout,

For the future occupational worker, the total
carcinogenic risk associated with exposure to
chemicals in the soil (2.0x10°) and the “M Ared’
groundwater aquifer (2.2x 10-5) combined was
2x10°. The total carcinogenic risk associated with
exposure to radionuclides in the soil (1. 1x10) and
the “M Aread’ groundwater aquifer (4.2x10)

combined was 2x10°%, The chemical risk drivers -

for soil ingestion are arsenic, dibenz(a,h)anthra-
cene, and benzo(a)pyrene; for groundwater
ingestion are arsenic, aldrin, dieldrin, and carbon
tetrachloride. The radionuclide risk drivers for
external exposure to soil is cesium-137; and for
groundwater ingestion are total radium, radium-
226, and thorium-228.

For the future resident adult/child model, the total
carcinogenic risk associated with exposure to
chemicals in the soil (1 .5x10%) and the “M Area’
groundwater aquifer (1.1X104) combined was
1x10*. The total carcinogenic risk associated with
exposure to radionuclides in the soil (4.5x 10"°) and
the “M Ared’ groundwater aquifer (8.8x 10-5)
combined was Ix 10*.  The chemical risk drivers
for soil ingestion are arsenic, dibenz(a,h)anthra-
cene, and benzo(a)pyrene; for dermal contact with
soils are dibenz(a,h)anthracene and benzo(a)-
pyrene; for produce ingestion are dibenz(a,h)-
anthracene, benzo(a)pyrene, and benzo(b)fluoran-
thene; for groundwater ingestion are arsenic,
aldrin, dieldrin, and carbon tetrachloride; for
dermal contact with groundwater are dieldrin,
bis(2-ethylhexyl)phthalate, and carbon tetrachlo-
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Table 2 Future Land Use - Noncarcinogenic Hazard | ndex (0-0.5 ft).

RECEPTOR EXPOSURE TO CHEMICALS (HAZARD INDEX)
Sail Groundwater Total Cots
Environmental Sampler 0.0014 NA 00014 |NA
Residentid Adult/Child |  0.34 Carbon
tetrachloride
_ . . and thallium
Residential Child 0.30 Carbon
tetrachloride
L and thallium
Occupational Worker 0.02 | 0.42 0.44 NA

Shaded areas represent exceedances of a hazard index of 1.0.

COCs - Chemicals of concern
NA - Not Applicable

Table 3 Future Land Use - Noncarcinogenic Hazard Index (O-6 ft).

RECEPTOR EXPOSURE TO CHEMICALS (HAZARD INDEX)
Saii Groundwater Total coca
Environmental Sampler - ST 0.0013 . 0.0013 NA
Environmental Sampler - LT Q{0013 NA 0.0013 | NA
Residential  Adult/Child 0.40 ‘ 7281 Carbon
' tetrachloride
] and thallium
ResidentiaChild 0.28 P Carbon
“ “ tetrachloride
: e 3| and thallium
Occupational Worker 0.02 0.42 0.44 [NA

Shaded areas represent exceeds.wes of a hazard index of 1.0.
ST - Short Term

LT- Long Term

COCS - Chemicals of Concern

NA - Not Applicable
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Table 4 Future Land Use - Carcinogenic Risks (0-0.5 ft).

RECEPTOR EXPOSURE TO CHEMICALS

soil Groundwater Total Cots
Environmental Sampler - NA NA NA NA
ST
Environmental Sampler - 1.6 x10°7 NA 2x107 NA
LT

B Carbon tetrachloride,
| chloroform, aldrin,

Residential Adult/Child 1510

| S | dicldrin, and arsenic

Residential Child 91x10-6 | 4.2x10° 5x10°5 [NA

Occupational Worker 2.0 x10°6 2.2x10°9 2x 10 [NA

RECEPTOR EXPOSURE TO RADIONUCLIDES

S0il Groundwater Total Cots

Environmentd Sampler - | 27, 10° NA 3x106 NA

ST

Environmentd Sampler - | 11105 NA 1x10°3 NA

LT

| Rodium-226, Radium-
RS (0tel alpha-emitting,
I ond Thorium-228

Resdentid AdUUChIF | 45x105 | 88x10°

Residentiad  Child 11x10°5 23,10° NA

Occupational Worker 1.1x10°5 4.2 x10°6 NA

Shaded items represent risk exceedances of 1 x 104,

COCS - Chemicals of Concern

ST- Short Term

LT - Long Term

NA - Not Applicable

* The COCs listed pertain to the groundwater pathway since this pathway contributed the most to the total
risk.
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Table 5 Future Land Use - Carcinogenic Risks (0-6 ft).

RECEPTOR EXPOSURE TO CHEMICALS
Soii Groundwater Total Cots
Environmental Sampler - 3.2 x10-8 NA 3x10-8 NA
ST
Environmental Sampler - 1.6 x10-7 NA 2%x10°7 NA
LT
Residential  Adult/Child 15x10°3 BBl Carbon tetrachloride,
i chloroform, aldrin,
BRSNS DURIRNNRRR | dic!drin, and arsenic
Residential Child 68x10-6 | 4.2x10° 5x 10-5 NA
Occupational  Worker 1.9x10°6 22 %1075 2x 10°3 NA
RECEPTOR EXPOSURE TO RAD1ONUCLIDES
soil Groundwater Total Cots
Environmental Sampler NA NA NA NA
Residential  Adult/Child 5.0 X 10-3 8.8x10°5 Radium-226, Radium-
total alpha-emitting,
and Thorium-228
Residentia Child 1.0x10°5 | 2.3x10° 3x105 NA
Occupational Worker 1.2x105 | 4.2 x10 2x10-5 NA

Shaded items represent risk exceedances of 1 x 104,

COCs - Chemicals of Concern

ST - Short Term
LT - Long Term
NA - Not Applicable

* The COCS listed pertain to the groundwater pathway since this pathway contributed the most to the total

risk.




Record Of Decision fOr the Silveton Road Waste Unit (' 731-3A)
Savannah River Site
February 1997

WSRC-RP-96-171
Revision
Page 16 of 38

ride. The radionuclide risk drivers for external
exposure to soil is cesium-137; and for
groundwater ingestion are total radium, radium-
226, and thorium-228; and for groundwater
inhalation are tota radium and radium-226.

For the future resident child model, the total
carcinogenic risk associated with exposure to
chemicalsin the soil (9. 1x10®) and the “M Area’
groundwater aguifer (4.2x10°) combined was
5x10°. The total carcinogenic risk associated with
exposure to radionuclides in the soil (1. 1x10%) and
the “M Area’ groundwater aquifer (2.3x107%)
combined was 3x10-5. The chemical risk drivers
for soil ingestion are arsenic, dibenz(a,h)anthra-
cene, and benzo(a)pyrene; for dermal contact with
soils are dibenz(a,h)anthracene and benzo(a)-
pyrene; for produce ingestion are dibenz(a,h)-
anthracene, benzo(a)pyrene, and benzo(b)fluoran-
thene; for groundwater ingestion are arsenic,
aldrin, dieldrin, and carbon tetrachloride; and for
groundwater inhalation are chloroform and carbon
tetrachloride. The radionuclide risk drivers for
external exposure to soil is cesium-137; and for
groundwater ingestion are total radium, radium-
226, and thorium-228; and for groundwater
inhalation are tota radium and radium-226.

Figures 5 through 7 are graphical summaries of
the conceptual risk models for the future on-unit
residential adult/child, residential child, and
occupational worker.

In summary, the future case residential scenarios
showed total hazard and risk levels which
exceeded the EPA criterion values relative to the
“M Ared’ groundwater aquifer pathway. Exposure
to carbon tetrachloride and thallium in
groundwater provided the primary contribution to
the total noncancer hazard levels. The total
carcinogenic risks (i.e.,, chemical/radionuclide
specific risk > 1x104) for the future residential
scenarios  were primarily associated with
groundwater ingestion and/or inhalation for
chemicals and radionuclides.  Constituents of
concern identified included carbon tetrachloride,
chloroform, arsenic, aldrin, dieldrin, total radium,
radium-226, and thorium-228.

Radium-226 and thorium-228 are naturaly
occurring radionuclides.  Arsenic, aldrin and

dieldrin were only detected once out of 89
samples.

Ecological Risk Assessment

An ecological risk assessment was conducted to
assess the potential impacts to biota caused by
exposure to chemical and radionuclide constituents
at the SRWU.

A site ecological reconnaissance survey was
conducted in November 1994. No wetlands or
threatened and endangered species were observed
in the vicinity of the SRWU, and use of the site by
threatened and endangered species is not expected.

Based on the ecological risk assessment, there is
‘little or no risk of adverse ecological effects”,
therefore there is “no need for remediation” from
an ecological standpoint (WSRC, 1996b).

Remedial Action Objectives

Remedial action objectives specify unit-specific
contaminants, media of concern, potential
exposure pathways, and remediation goals. The
remedial action objectives are based on the nature
and extent of contamination, threatened resources,
and the potential for human and environmental
exposure. Initially, preliminary remediation goals
are developed based upon applicable or relevant
and appropriate requirements (ARARs) under
federal environmental or state environmental or
facility siting laws , or other information from the
RFI/RI and Baseline Risk Assessment Reports.
These goals should be modified, as necessary, as
more information concerning the unit and
potential remedia technologies become available.
Final remediation goals are determined when the
remedy is selected and establishes acceptable
exposure levels that are protective of human hedlth
and the environment.

Constituents of potential concern are site- and
media-specific,  man-made  and  naturaly
occurring, inorganic and organic chemicals,
pesticides, and radionuclides detected at a unit
under investigation. Constituents of concern are
isolated from the list of constituents of potential
concern by calculating carcinogenic risks and
noncarcinogenic hazard indices. A constituent of
concern contributes significantly to a pathway that



NONRADIOACTIVE

FUTURE ON-UNI T RESIDENT (RME)
ADULT/CHILD

Risk/Drivers Contaminants
| ] o
Source Release Hazard Driving
Ares Mechanism T ®s) (k<] [069) [&2 [o9) [o9) Index Hezard
| T— I
Deposition ; Bla}P (33%), As (32%), D{s.hJA (23%) 0263 As(47%), $b (19%)
Contat i B{aP (47%), D{shlA (32%)
[Vegeution Upuke _ | 1 B[R (33%), DinhJA (26%), BlalP (25%)
SRWU PR, Deposition ' B[s)P (33%). A (31%), D[a.h]A (34%) 0314 §b (39%), Cr (17%), As (15%)
731-3A Contact 1 B(a)P (47%), D{LhJA (33%)
Vegeution Uptake B[bJF (33%), DIh}A (27%), B{s}P (23%)
Infiltration/Percolation Die (33%), As (29%), Ald (13%), CCY (12%) s T (29%), CQL, (25%)
InfileatonPercolation Die (30%), DEHP (27%), CQ1, (14%)
nfiradion® CP(13%), CCL (23%)
Tolal for Solis (0-0.8 1) and Groundwater Combined 4.4
Total for Soils (0.6 Rt} ¢ d Groundwater Combined 45
RADIOACTIVE
Risk/Drivers Contaminants
Source Release ! H Hasrd  Driving
At Mechanism [iee7) [foe6] [oes] [loe4] [e8] [loeq] [ioeq]  [roed) Index Hazard
V H

Inflitration/P

Total for Soils (0-0.5 i) ¢ d Groundwater Combined
Total for Solis (0-6 ft) ¢ d Groundwater Combined

Acronyms used for Nonradiosctive o nd Radioactive (Adulv/Child):

Ald - Aldrin Cs-137 - Cestum-137

As - Arsenlc D{ah)A . Dibenz{a.h)anthracens
BlaJP - Berzo(a)pyrene DEHP . Bis(2-¢thy! hexyl)phthalate
BIbJF . Benzo(d)luoranthene Die - Dieidrin

CCL, - Cardon Tetrachloride GW -« Groundwater

CF - Chioroform Re-226 . Radlum-226

Cr - Cromium Ra-tot - Radum, total alpha-emitting

C1-137 (100%)

Cs-137 (M%)

Th-228 (38%), Re-226 (34%), Ractor (13%)
Re-226 (65%), Raiat (31%)

Sb - Antimony

SRWU - Siiverion Road Waste Unit
TY - Thallium
Th-228 - Thorlum-228
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FUTURE ON-UNIT RESIDENT (RME)

CHILD
NONRADIOACTIVE
. ' Risk/Drivers Contaminants
H H Hazard Driving
[Es) [oed] [oe3) [oe2) [7) [ioe9) Index Hazard
v
I (]
i Soit ] H BaP (33%), As (32%), DI h]A (23%) 0239 Sb(47%), As(19%)
Dermal Contact_|Soft (0-0.8 1 ' B[a]P (47%), D(s.h]A (32%)
! Produce R E B[bIF (33%), DILh]A (26%), B(a}P (25%)
i Solt_ (0-6 & H B{alP (33%), As (31%), D{shJA (24%) 0220  Sb(47%), As (18%), Mn (12%), V (10%)
I OW - "M-Ares® Die (33%), As (29%), Al (13%), CCY, (12%) L7 TI(29%), OCy (25%)
OW - "M-Ares” : CF (73%), CCL (23%)
N t [}
Totat for Sofls (0-0.5 f1) and Groundwater Combined 32
Tt St Come ]
' H
RADIOACTIVE
. 'Rlsk/Drln_n Contaminants
Source Release (] [ Hazard Driving
Ares Mechanism [€s] [oes) [%4] [o3] [iee2) poea] [roeo] Index Hazard
[ []

Total for Solls (0-0.5 1) and Groundwater Combined
Total for Soils (0-§ N1} and Groundwater Combined

A yms used for Noar and Rad} (Chivd):
Ald - Aldrin D{ah)A - Dibenz{ah)anthracene
As - Arsenic DEHP - Bis(2-ethyl hexyl)phthalate
B[a)P - Benzo(a)pyrene Die - Dieldrin

JF  enzo®d® uvoranthene GW - Groundwater
CQ, - Cardon Tetrachloride Mn - Manganese

Rs-226 - Radlum-226

Cs-137 - Ceslum-137 Ra-tot - Radium, total alpha-emining

Cs-137 (100%)

Cs-137 (100%)

Th-228 (57%), Ra-226 (17%), Ra-tot (13%)
R2-226 (52%), Ra-tot (48%)

SRWU - Silverton Road Waste Unit
Sb - Antimony

T - Thattium
Th-228 - Thorfum-228

V « Vanadium
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NONRADIOACTIVE

FUTURE ON-UNIT OCCUPATIONAL WORKER (RME)

Risk/Drivers

. Contaminants
source Release i i Hazard Driving
Arma Mechanism 1.06-7 6] [Ea] [103]  [eE7) (1ce1]  [roeo] Index Hmard

[sRWU i |————o-{Dcpruition i BlalP (33%). As (32%), Dis.hjA (23%)

(12194 Jee——e-Depauiton B{0JP (33%), As (31%), DIshIA (24%)

Ve Uptake Die (34%), As (29%), Ald (13%), OCY, (12%) 042 TN (29%), OC (25%)
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contributes to either a cumulative Site carcinogenic
risk greater than Ix 10 or a hazard index greater
than 1.0. Risk levels at or above the upper-bound
of the target risk range of 1x10* are considered
significant and these sites are expected to undergo
remediation. Risk levels between 1x10% and Ix
10* require consideration for remediation.

ARARs are those cleanup standards, standards of
control, and other substantive requirements,
criteria, or limitations promulgated under federal,
state, or local environmental law that specifically
address a hazardous substance, pollutant
contaminant, remedial action, location, or other
circumstances at a CERCLA site. Three types of
ARARs; action-, chemical-, and location-specific;
have been developed to simplify identification and
compliance with environmental requirements.
Action-specific requirements set controls on the
design, performance and other aspects of
implementation of specific remedial activities.
Chemical-specific requirements are media-
specific,  health-based concentration  limits
developed for site-specific levels of contaminants
in specific media. Location-specific ARARs must
consider federal, state, and local requirements that
reflect the physiographical and environmental
characteristics of the unit or the immediate area.

None of the risks associated with the SRWU soil
have been found to be greater than 1x10%*.
However, the risks are within the intermediate risk
range for the future resident adult/child and child
only scenarios. The nonradiological intermediate

risks were contributable t o arsenic,
benzo(a)pyrene,  dibenz(a,h)anthracene, an d
benzo(b)fluoranthene. For all three future

scenarios (future resident adult/child, future
resident child, and future industrial worker), the
radiological intermediate risks were attributable to
cesium- 137. However, the average activity levels
for cesium- 137 are consistent with those expected
from global fallout. There were no Hls above 1.0
for the SRWU sail.

The remedia action objective for the future on-
unit resident (adult/child and child) is to prevent
ingestion of soil and produce, and dermal contact
with  soil  from arsenic,  benzo(a)pyrene,
dibenz(a,h)anthracene, and benzo(b)fluoranthene.

Tables 6 (future resident) and 7 (occupational
worker) list the Remedial Goal Options for

intermediate risk contaminants (1x10 to Ix 10%)
for soil. The exposure point concentration is also
provided in these tables to provide a comparison
for the risks and hazards associated with the
contaminants.

The*M Area’ groundwater aquifer poses risks
near |x 10 for the future residential adult/child
scenario and near 1x10° for the future
occupational worker scenario through groundwater
ingestion, dermal contact, and groundwater
inhalation. Dieldrin, arsenic, aldrin, chloroform,
carbon  tetrachloride, and  bis(2-ethylhexyl)
phthalate were the nonradiological contributors to
the intermediate risk. Radium-226, radium-total,
and thorium-228 were the radiologica
contributors to the intermediate risk.  For the
future residential adult/child and child scenarios,
thdlium and carbon tetrachloride  were
contributors to Hils above 1.0 for groundwater
ingestion. There were no His above 1.0 for the
future occupational worker associated with the “M
Ared’ groundwater aquifer.

Bis(2-ethylhexyl)phthalate was detected only twice
above its MCL; and aldrin and dieldrin were only
detected once; and, they were not detected in
subseguent sampl es from the well in which they
were originaly detected. It is highly likely that
the single detections were due to sampling or
measurement errors. Radium and thorium are
naturally occurring radionuclides.

The preliminary remedial action objective for the
future on-unit resident (adult/child and child) and
occupational worker is to prevent ingestion,
dermal contact, and inhalation of groundwater
from constituents with concentrations that
minimally and infrequently exceed MCLS. *

Tables 8 (future resident) and 9 (future
occupational worker) list the Remedial Goal
Options for the “M Area” groundwater aquifer by
receptor. The exposure point concentrations and
MCLS are listed to provide a comparison for the
risks and hazards associated with the constituents.

Based upon the levels and concentrations of the
groundwater constituents, it was determined that
development of final remediation goals was not
needed for groundwater cleanup.
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Table 6 Remedial Goal Optionsfor Intermediate Risk Contaminants of Concern for the Future
Residential Adult and Child at the SRWU (Seil)

Contaminant Carcinogenic Risk Noncarcinogenic Hazard EPC
1x10° 1X10-° 1X10* [0.1 1.0 3.0

Arsenic (mg/kg)* 0.43 4.3 43 2.3 23 69 1.02
Benzo(a)pyrene (m#kg)” 0.088 0.88 8.8 NA NA NA 0.267
Benzo(b)fluoranthene 0.88 8.8 88 NA NA NA 0.277
(mg/kg)"
Dibenz(a,h)anthracene 0.088 0.88 8.8 NA NA NA 0.192 “
(mg/kg)*
Cesium-137 w" 2.0X10-° 2.0X10- 2.0 NA NA NA 1.36

e - Risk-Based Concentration Table, July-December 1995 (EPA, 1995)
*- Risk-Based PRGs for Radionuclides (WSRC, 1994b)

EPC - Exposure Point Concentration

NA - Not Applicable

Table 7 Remedial Goal Options for Intermediate Risk Contaminantts of Concern for the Future
Occupational Worker at the SRWU (Sail)

Contaminant Carcinogenic Risk Noncarcinogenic EPC
Hazard
1x10° 1X10-° 1x10* [o.1 1.0 |30

Arsenic (mg/kg)" 3.8 38 380 61.0 [610 [ 1830 | 1.02
Benzo(a)pyrene (m#kg)’ 0.78 7.8 78 NA NA | NA 0.267
Dibenz(a,h)anthracene 0.78 7.8 78 NA NA | NA 0.192
| (mg/ke)®
Cesium-137 (pCi/g)° 8.33x10-" | 8.33x10" 8.33 NA NA | NA 11.36

* - Risk-Based Concentration Table, July-December 1995 (EPA, 1995)
°- Risk-Based PRGs for Radionuclides (WSRC, 1994b)

EPC - Exposure Point Concentration

NA - Not Applicable
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Table 8 Remedial Goal Options fer Contaminants of Concern for the Future Residential Adult
and Child at the SRWU (“M Area” Groundwater Aquifer)
Contaminant Carcinogenic Risk Noncarcinogenic Hazard EPC MCL
1X10° 1X10-° Ix10* |01 10 3.0

Arsenic (mg/L)" 0.000045 | 0.00045 | 0.0045 |0.0011 0.011 0.033 0.00102 0.05
Aldrin (mg/L)" 0.000004 | 0.00004 | 0.0004 | NA NA NA 0.0000468 | NA
Bis(2-ethylhexyl) 0.0048 0.048 0.48 NA NA NA 0.0192 0.006
phthalate (M#L)*
Carbon 0.00016 0.0016 0.016 0.02 0.20 0.60 0.007s4 0.005
Tetrachloride

| (mg/L)"
Chloroform (mg/L)* | 0.00015 0.0015 0.015 NA NA NA 0.015 0.10
Dieldrin (mg/L)" 0.0000042 | 0.000042 | 0.00042 | NA NA NA 0.00013 NA
Radium-226 0.00418 0.0418 0.418 NA NA NA 2.06 20
(pCilL)’
Radium, total 0.0184 0.184 1.84 NA NA NA 2.4 5
(pCiL)’
Thorium-228 0.000162 | 0.00162 | 0.0162 | NA NA NA 167 NA
(pCi/L)° '

* - Risk-Based Concentration Table, July-December 1995 (EPA, 1995)

*- Risk-Based PRGs for Radionuclides (WSRC, 1994b)
EPC - Exposure Point Concentration

Table 9

Worker at the SRWU (“M Area” Groundwater Aquifer)

NA - Not Applicable

Remedial Goal Options for Contaminants of Concern for the Future Occupational

Contaminant Carcinogenic Risk NonCarcinogenic Hazard EPC MCL
1x10° 1X1