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Abstract (Continued)

organics, and metals. Past removal actions and seven previous RODs, signed from 1983 to
1989, addressed interim remedial actions conducted by the Army and Alliant Techsystems
and provided for the establishment of alternate drinking water supplies for surrounding
communities, onsite in-situ soil vapor extraction; installing ground water pump and treat
systems to remediate ground water onsite; boundary ground water recovery systems to
prevent further migration of VOCs; thermal treatment of PCB-contaminated soil, and the
cleaning, repairing, and testing of contaminated sewer lines. This ROD addresses
remediation of the south plume of offsite contaminated ground water, as OU3. Future RODs
will address the offsite north plume of contaminated ground water, as OUl, and the onsite
soil, sediment, surface water, and ground water, as OU2. The primary contaminants of
concern affecting the ground water are VOCs, including benzene, TCE, and xylenes; other
organics, including phenols; and metals, including chromium and lead.

The selected remedial action for this site includes pumping and offsite treatment of
contaminated ground water at the leading edge of the south plume using precipitation and
filtration to remove inorganic solids and a pressurized granular activated carbon system
0 remove VOCs; discharging the treated ground water offsite to the potable water supply
of the City of New Brighton; disposing of filtration residuals and spent carbon offsite;
implementing institutional controls including ground water use restrictions; and
monitoring ground water. The estimated present worth cost for this remedial action is
$4,851,000, which includes an annual 0&M cost of $276,000 for 30 years.

PERFORMANCE STANDARDS OR GOALS:

Chemical-specific ground water clean-up standards, which are based on state standards and
SDWA MCLs and MCLGs, include 1,1-dichloroethane 70 ug/l; (state); 1,1l-dichloroethene

6 ug/l (state); cis-1,2-dichloroethene 70 ug/l (MCL):; 1,1,1-trichloroethane 200 ug/l
(MCL); 1,1,2-trichloroethane 3 ug/l (proposed MCLG); and TCE 5 ug/1 (MCL).
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I. ‘ DECLARATION FOR THE RECORD OF DECISION
A. Site Name and Location

New Brighton/Arden Hills (NB/AH) Superfund Site (also known as
Twin Cities Army Ammunition Plant or TCAAP) Ramsey County,
Minnesota.

B. Statement of Basis and Purpose

This decision document presents the selected remedial action for
the ground water contamination at operable unit 3 (OU-3) of the
New Brighton/Arden Hills Superfund site (TCAAP) in Ramsey County,
Minnesota, which was chosen in accordance with the requirements
of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA) and, to the
extent practicable, the National 0il and Hazardous Substances
Pollution Contingency plan (NCP). This decision document
explains the factual and legal basis for selecting the remedy for
this site. The information suppcrting this remedial action
decision is contained in the Administrative Record for this site.
The Minnesota Pollution Control Agency (MPCA) and the U.S. Army
(Army) concur with the selected remedy.

C. Assessment of the Site

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing this Record of Decision
(ROD)}, may present an imminent and substantial endangerment to
public health, welfare, or the environment.

D. Description of the Selected Remedy

The NB/AH Site has been divided into three operable units. The
first operable unit, OU-1, consists of the large north plume of
contaminated groundwater in aquifer units 3 and 4 off-TCAAP. A
remedy for OU-1 will be proposed in 1993. The second operable
unit, OU-2, consists of the on-TCAAP soils, sediments, surface
waters, and ground water. A remedy for OU-2 is expected to be
proposed in mid 1994. OU-3, addressed by the remedy selected in
this Record of Decision, consists of the South Plume of off-TCAAP
ground ‘water contamination. Implementation of the remedies for
the three operable units, as well as continued operation of the
Interim Remedial Action consisting of ground water extraction and
treatment on the TCAAP facility and at the TCAAP facility
boundary, will comprise the final remedy for this site.

The major components of the selected remedy include the
following:

. extraction of ground water at the leading edge of the
South Plume :
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. treatment of extracted ground water for the removal of
volatile organic compounds (VOCs) by a pressurized
granular activated carbon (GAC) system

. discharge of treated ground water to the potable water
supply of the City of New Brighton
U monitoring of the ground water to verify the

effectiveness of the remedy.

E. Statutory Determinations

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost effective. This remedy utilizes
rermanent solutions and alternative treatment or resource
recovery technologies, to the maximum extent practicable, and
satisfies the statutory preference for remedies that employ
treatment that reduces toxicity, mobility, or volume as a
principal element. Because this remedy will result in hazardous
substances remaining on-site above health-based levels, a review
will be conducted within five years after commencement of the
remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.

W S

Valdas V. Adamkus / Date

Zéngegional Administrator
U. S. Environmental Protection Agency

Region V

Charles W. Williams . Date
Commissioner
Minnesota Pollution Control Agency

Lewis D. Walker Date
Deputy Assistant Secretary

of Army for Environment,

Safety and Occupational Health
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. treatment of extracted ground water for the removal of
volatile organic compounds (VOCS) by a pressurized
granular activated carbon (GAC) system

L discharge of treated ground water to the potable water
supply of the City of New Brighton
L monitoring of the ground water to verify the

effectiveness of the remedy.

E. statutory Determinations

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost effective. This remedy utilizes
pernanent solutions and alternative treatment or rescurce
reccvery technologies, to the maximum extent practicable, and
satisfies the statutory preference for remedies that employ
treatment that reduces toxicity, mobility, or volume as a
prircipal element. Because this remedy will result in hazardous
substances remaining one=site above health~based levels, a review
will be conducted within five years after commencement of the
remedial action to ensure that the remedy continuaes to provide
adequate protection of human health and the environment.

ORIGINAL SIGNED BY '.
DAVID A. ULLRICH 8 0 SEP 1682
Valdas V. Adamkus Date

Regional Administrator
U. S§. Environmental Protection Agency

Region V
Charles W. williams . Date
Commissionar

Minnesota Pollution Control Agency

;;Zguti_zziégdLAp\_; 30, 72
Lewis D. Walker ] Date
Deputy Assistant Secretary

of Army for Environment,

Safety and Occupational) Health

TOTAL P.G3
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II. DECISION SUMMARY
A. Site Name, Location, and Description

The New Brighton/Arden Hills (NB/AH) Superfund Site consists of a
25~-square mile area located in Ramsey County, Minnesota just
north of the Minneapolis=-St. Paul metropolitan area. It includes
the 4-square-mile Twin Cities Army Ammunition Plant (TCAAP) and
portions of seven nearby communities. These communities are New
Brighton, St. Anthony, Arden Hills, Shoreview, Mounds View,
Columbia Heights, and Minneapolis, with the predominant land uses
being mixed residential, commercial and industrial. As presently
defined, the site covers much of the U.S. Geological Survey's New
Brighton, Minnesota 7.5-minute quadrangle (Figure 1).

Within the New Brighton/Arden Hills study area, ground water is
found in both bedrock and glacial deposit aquifers. In general,
there are four aquifer units at the site. The first consists of
the surficial lacustrine deposits that form a shallow, unconfined
aquifer. The second is composed of glacial Twin Cities Till,
which acts as an aquitard, preventing hydraulic communication
between the surface and the underlying major glacial aquifer.
The third is composed of the Hillside and Arsenal Sands and is
the major glacial aquifer in the area. The fourth is the Prairie
du Chien/Jordan bedrock aquifer, which is hydraulically connected
to the overlying Hillside Sand.

The site consists of gently rolling, postglacial terrain with
several hills and surface water bodies, including lakes and
streams, but no extreme relief. The site is located within the
Rice Creek watershed. Rice Creek and its surrounding marshes and
woodlands provide cover for a variety of vegetation and wildlife.
Much of the lowland area adjacent to Rice Creek has lush and
vigorous vegetation creatirig a wildlife habitat well suited to
small animals.

Rice Creek meanders across the northwestern portion of TCAAP and
leaves TCAAP at the western boundary. Among the many small lakes
located in the Rice Creek Basin, several are located on and near
the TCAAP facility (Figure 2). Surface waters in the Rice Creek
watershed are not currently used for drinking water, but they are
used for recreational purposes.

The TCAAP facility is currently operated by Federal Cartridge
Company (FCC) and used by two manufacturing lessees, Alliant
Techsystems (previously a branch of Honeywell, Inc.) and 3M
Corporation. Approximately 1,500 people are currently employed
at TCAAP. Access to TCAAP is controlled by a 6-foot-high chain-
link fence. The boundary is patrolled by guards.
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In general, the off-TCAAP area is suburban in character, is
becoming increasingly urban to the south, and is rural to the
northeast. According to the 1990 census, the population in the
New Brighton quadrangle area is approximately 100,000.
Residential areas virtually surround TCAAP with the heaviest
developments to the west-southwest and east-southeast. Many
schools are located within 2 miles of the TCAAP facility.

The TCAAP facility contains a large number of source areas with
resulting soil, sediment, surface, and ground water
contamination. The source areas associated with on-TCAAP will be
addressed by OU-2.

B. S8ite Eigtory and Enforcement Activities

TCAAP has been use to manufacture, store, and test small arms
ammunition and related materials since 1941. Between 1941 and
1981, waste material, including volatile organic compounds
(VOCs), heavy metals, corrosive materials, and explosives, were
used and/or disposed of at the 14 source areas within TCAAP
(Figure 3). In 1981, the Minnesota Pollution Control Agency
(MPCA) and the Minnesota Department of Health (MDH) began ground
wvater sampling and analysis from wells in the TCAAP area. The
analytical results from these samples indicated that private
drinking water wells and wells at TCAAP were contaminated by
VOCs. As a result, the following actions were taken:

° The City of New Brighton abandoned several municipal wells
and either placed on standby or deepened several others.

. The Village of St. Anthony decommissioned one well and
connected a portion of the village with Roseville water
supplies for an indefinite, but temporary period.

. A number of New Brighton/Arden Hills residents drawing
contaminated drinking water were provided municipal water
through construction of a water main extension.

. Residents of the Arden Manor Trailer Park drawing
contaminated drinking water were provided with new wells
finished in an aquifer with potable water. The wells were
provided by Arden Manor Trailer Park, which was later
reimbursed by the Army.

The NB/AH Site was proposed for inclusion on the National
Priorities List (NPL) in July 1982 and finalized in September
1983, with a Hazard Ranking System (HRS) score of 59 and a
ranking of 43 on the (NPL).  In 1981 the Army began a Phase I
investigation at TCAAP which involved a significant quantity of
nmonitoring wells and sampling efforts designed to identify the
overall contribution of TCAAP to the NB/AH Site contamination.
In 1983, EPA's Field Investigation Team (FIT) completed a
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documentation record and site assessment for the site. The
assessment documented high concentrations of synthetic organic
compounds in ground water at the site. Releases of these
compounds from the site to surface water and direct human contact
with the compounds were also documented. The elevated HRS score
and correspondingly high NPL ranking reflect the following site
conditions: 1) the relatively large number of individuals
exposed to contaminated ground water through their potable water
supplies, and 2) the potentially carcinogenic nature of the
compounds. :

The NB/AH site, as currently defined, consists primarily of:
portions of several regional aquifers that are contaminated to
differing degrees with volatile organic compounds (VOCs).
Concentrations for several of these compounds exceed current
health based criteria. The affected aquifers supply water to
TCAAP and the municipalities of New Brighten, St. Anthony,
Fridley and Moundsview. On TCAAP 'itself, contamination of soils,
sediments and surface waters is also of concern.

PROBLEM DEFINITION

Ground water contamination emanating from TCAAP, identified as
the primary source of ground water contamination within the area
of the NB/AH site, has posed a potential health hazard. This
hazard potentially results from direct human contact (dermal
contact, inhalation or ingestion) of ground water with industrial
solvents including trichlorethene (TCE), dichlorethene (DCE),
trichlorethane (TCA) and dichloroethane (DCA). Studies
concerning volatile organic compounds (VOCs) in ground water
within the study area have been undertaken primarily by the Army,
Alliant Techsystems, MPCA, EPA, and private entities. These
studies have largely involved the installation and sampling of
monitoring wells and water quality surveys of production,
municipal, and residential wells. The objectives and results of
the studies are summarized as follows.

PREVIOUS8 STUDIES

Army reports of investigations and studies at TCAAP in 1983 and
1984 identified major and minor disposal areas on the facility
that were sources of release or threatened release of hazardous
substances (mainly VOCs). In their review of these reports, EPA
and MPCA noted that additional information was needed to address
the extent and magnitude of contaminated ground water, to fill
data gaps relative to off-site contamination, and to complete an
assessment of the disposal areas identified on TCAAP.

In 1984 and 1985 the Army submitted investigative reports
addressing VOC contamination at Alliant-TCAAP buildings 103 and
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502 (Sites I and K). The reports indicated that the buildings'
operations were a source of VOC-contaminated ground water
migrating toward Rice Creek from Building 103 and also to the
west or southwest from the Building 502 area. As a result of
these findings, Alliant announced a three-phase off-TCAAP
investigation on July 28, 1984, to supplement work being
conducted by MPCA to identify off-TCAAP sources of release.

In the spring of 1985, EPA initiated an investigation of the
force mains off-TCAAP because a number of documented breaks had
occurred in the line in the study area and because VOCs and other
hazardous wastes and metals had been detected in the sewer
sediments on-TCAAP.

Also in 1985, MPCA released the Phase I Final Report, New
Brighton/Arden Hills, Minnesota Multi-Point Source Remedial
Investigation. The report identified four potential source areas
of VOC release in the study area that had possibly contaminated
the ground water. The source areas included two areas at TCAAP
and two areas adjacent to TCAAP. A second phase of the off-TCAAP
RI, Phase IA, was initiated in July, 1986 and completed in
February, 1991. The purpose of the Phase IA RI was to further
define the nature and extent of ground water contamination in

of£-TCAAP. areas.

In 1988, the Army initiated an on-TCAAP RI designed to
characterize the nature and extent of contamination within the
facility boundary, addressing soils, sediments, surface and
ground water. The on-TCAAP RI was completed in April, 1991.

Additionally, in 1991, EPA completed the Human Health Risk
Assessment and Army completed the Environmental Risk Assessment.
The completion of these four documents has led to the development
of feasibility studies for final remedial actions at the NB/AH

site.
INTERIM REMEDIAL ACTIONS

Most of the interim remedial actions (IRAs) taken at TCAAP have
been implemented under the Army Installation Restoration Program
(IRP). These actions have been coordinated with federal and
state regulatory agencies prior to implementation. Alliant
Techsystems entered into an agreement with the Army in 1985 to
investigate and pursue the cleanup of sites at TCAAP associated
with Alliant operations. Industrial operations at TCAAP have
generated most of the contamination currently migrating from the
site. The interim remedial actions being conducted by the Army
and Alliant have concentrated on contaminant source control, with
a focus on individual site cleanups and ground water (agquifer)
remediation. Actions that have already been taken can be divided
into the categories of: a) alternate water supplies, b)
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unilateral actions by the Army, c) actions with EPA and state
concurrence and d) other actions initiated by EPA and/or Army.

a) Alternate Water Supplies

In addition to the previously mentioned alternate water supplies
that were provided shortly after the discovery of contamination
at the site, the following systems have been completed:

e A temporary, followed by a permanent, GAC treatment system
constructed for the City of New Brighton by the Army as part
of a litigation settlement agreement. The permanent system,
completed in June 1990, presently treats water from New
Brighton Wells 3, 4, 5 and 6 and has a capacity of 3200
gallons per minute (gpm).

e A temporary, followed by a permanent, GAC system constructed
for the Village of St. Anthony by EPA/MPCA. The permanent
system is a remedial action pursuant to a Record of Decision
(ROD) signed in September 1986. The system, completed in
April 1991, treats water from St. Anthony Wells 3, 4 and 5
and ‘has a capacity of 2400 gpm.

b) Unilateral Actions by the Army

Unilateral removal actions have been taken by the U.S. Army using
its own delegated removal authorities under CERCLA Section 104.
These actions have included:

L In-situ soil vapor extraction (ISV) systems for the
remediation of contaminated soils at Sites D and G on-TCAAP.
The ISV systems were implemented in 1986 and, since then,
have removed over 114 tons of VOCs from site soils.

° A ground water pump-and~treat system at Site A, where the
surficial aquifer is. contaminated with VOCs. The systen,
installed by the Army in 1988, utilizes liquid-phase
activated carbon to treat extracted groundwater, which is
then surface-discharged.

. Ground water pump-and-treat systems installed in 1988 at
Sites I and K, Alliant operations buildings. Groundwater
underneath the buildings is contaminated with VOCs with the
likely source identified as leaks from floor drains and
sewer lines. The extracted ground water is treated by air
stripping. The treated ground water from Site K is
discharged to a sewer under a National Pollutant Discharge
Elimination System (NPDES) permit issued by the state. The
treated ground water from Site I is discharged to the TCAAP
Ground Water Recovery System (TGRS). The TGRS is more fully
described in the next section. ‘
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a)
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Actions with EPA and State Concurrence

In 1987 the Army implemented the Boundary Groundwater
Recovery System (BGRS), for which EPA signed a Record of
Decision (ROD) in September 1987. This system initially
consisted of a series of six groundwater extraction wells
located along the southwest boundary of TCAAP and designed
to prevent any further migration of contaminated ground
water off of TCAAP. After a period of performance
monitoring, the system was expanded in 1989 to twelve wells.
Eight of the BGRS wells draw water from the Hillside Sand
aquifer with the other four drawing from the Prairie du
Chien.

The BGRS operates at an extraction rate of approximately
2100 gpm. Extracted water is pumped to an air stripping
facility for the removal of VOCs. From there the treated
water is pumped to the Arsenal Sand and Gravel Pit in the
north-central portion of TCAAP, where it is discharged and
allowed to infiltrate back into the ground. Over 5 billion
gallons of water have been treated and 45 tons of VOCs
removed by this system.

In addition to the implementation of the BGRS, the Army
subsequently installed five source control (SC) wells
downgradient of Sites D, G and I. The BGRS and the SC wells
together comprise the TCAAP groundwater recovery system
(TGRS). The BGRS and TGRS are designed to provide regional
ground water remediation at TCAAP and prevent additional
contamination from migrating beyond the facility boundaries.

Other Actions Initiated by EPA and/or Army

Site J, the sanitary sewer system at PBCAAP, has been
investigated in several studies. 1In 1983, integrity testing
was conducted on part of the upper plant sewer and on the
18-inch and 24-inch force mains. During 1984, approximately
50 percent of the sanitary sewer system (over 42,000 linear
feet) was inspected, cleaned, and tested. By July 1986,
cleaning of all sewer lines was completed.

Between 1984 and 1986, Alliant Techsystems removed
contaminated sludge from the sewers leading away from
Building 502, containerized the sludge in drums and stored
it in a building called the Retrievable Monitored
Containment Structure (RMCS). In addition, in 1985, Alliant
excavated PCB~contaminated soils around Building 502 and
placed them in the RMCS.

1400 cubic yards of PCB-contaminated soil at Site D were
thermally treated in 1989. EPA prepared the ROD and the
risk assessment report for this action.
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The Army completed a two-phase water management study to
evaluate feasible alternatives for the disposal of treated
ground water anticipated from future remedial measures.

CERCLA ENFORCEMENT ACTIVITIES

Pursuant to Section 120 of the Superfund Amendments and
Reauthorization Act of 1986 (SARA), the Army entered into a
Federal Facility Agreement (FFA) with EPA and the State of
Minnesota. The TCAAP FFA, which became effective on December 31,
1987, was the first to be negotiated between EPA and any federal
agency since the enactment of SARA. The general purposes of the
FFA are to:

:1)

2)

3)

Ensure that the environmental impacts associated with past
and present activities at TCAAP are thoroughly investigated
and that appropriate remedial actions are taken to protect
the public health, welfare and the environment.

Establish a procedural framework and schedule for
developing, implementing, and monitoring appropriate
response actions in accordance with CERCLA/SARA, the
National 0il and Hazardous Substances Pollution Contingency
Plan (NCP), Superfund guidance and policy, The Resource
Conservation and Recovery Act (RCRA), and RCRA quidance and
policy. o
AL
Ensure cooperation, information exchange and participation
of the parties in such actions.

The specific purpéses of the agreement are to:

S

2)

3)

4)

Identify interim remedial action alternatives appropriate
for preventing further migration of contaminated ground
water prior to the implementation of final remedial actions
for the site.”

Establish requirements for conducting the on-TCAAP RI to
determine fully the nature and extent of the threat to the
public health, welfare, or the environment caused by the
release and threatened release of hazardous substances,
pollutants, or contaminants at TCAAP.

Establish requirements for conducting an FS for the site to
identify, evaluate, and select alternatives for the
appropriate remedial action(s) to prevent, mitigate, or
abate the release or threatened release of hazardous.
substances, pollutants, or contaminants at the site in
accordance with CERCLA and SARA.

Identify the nature, objective, and schedule of response
actions to be taken at the site. Response actions at the
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site shall attain that degree of cleanup of hazardous
substances, pollutants, or contaminants mandated by CERCLA

and SARA.

5) Implement the selected interim and final remedial action(s).

6) Assure compliance with federal and state hazardous waste
laws and regulations for matters covered by the agreement.

c. Highlights of Community Participation

The community near TCAAP has been involved in site activities
since the environmental problems related to the TCAAP facility
were identified. Numerous fact sheets have been sent and public
meetings have been held to keep the community apprised of the
various remedial activities at the site.

For the remedy selection for OU-3, the public participation
requirements of CERCLA sections 113 (k) (a) (B) (i-v) and 117 were
met through the issuance of a fact sheet and Proposed Plan,
notification of the availability of the Proposed Plan by
newspaper, and the holding of a public meeting on August 18,
1992. The public comment period for the Proposed Plan began on
~July 22, 1992, and ended on August 21, 1992.

D. Scope and Role of Operable Unit Within site Strategy

OU-3 is one of three operable units for this site. 0U-3 will
address the off-TCAAP ground water contamination occurring in the
South Plume in aquifer Unit 3 and Unit 4. OU-1 will address the
of £-TCAAP ground water contamination occurring in the North
Plume. OU-2 will address the on-TCAAP source areas including
contaminated soils, sediments, surface water and ground water.
These three operable units, combined with the currently operating
TGRS, will comprise the final remedy for this site. O0U-3
provides for the containment and eventual restoration of the
South Plume of contaminated ground water located off-TCAAP in

- aquifer Unit 3 and Unit 4.

The division of the site into three operable units for purposes
of the final remedial action is based upon the following
considerations:

1) The on-TCAAP RI recommended that additional site
characterization work be performed within the boundaries of
TCAAP for soils, surface waters, sediments and groundwater.
This additional work must be completed before remedial
alternatives can be proposed for these media. The operation
of the BGRS interim remedial action, designed to prevent the
further migration of contaminated groundwater past the TCAAP
boundary, has allowed off-TCAAP groundwater contamination to
be considered separately from on-TCAAP sources and
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contaminated media. Therefore, delaying a response to off-
TCAAP groundwater contamination until the completion of the
additional on-TCAAP work is not warranted.

2) Based upon the results of the off-TCAAP RI, proposed
remedial alternatives for the large off-TCAAP North Plume of
contaminated groundwater, OU-1, will require a more involved
analysis than is necessary for the smaller South Plume, OU-
3. This analysis will include detailed groundwater modeling
and an evaluation of the effects of the alternate water
supplies provided to the City of New Brighton and the
Village of St. anthony. The separation of the South Plume
into a separate operable unit prevents the migration of the
South Plume into uncontaminated portions of the affected
aquifer in a more timely fashion.

In sum, EPA has determined that a phased approach is appropriate,
given the size and complexity of the site , and will expedite the
completion of total site cleanup. EPA has also concluded that
OU-3 will not be inconsistent with nor preclude implementation of
other components of the final site remedy.

E. Summary of Site Characteristics

Within the New Brighton/Arden Hills study area, ground water is
found in both bedrock and glacial deposit aquifers. On top of
the irregular bedrock surface, a series of unconsolidated glacial
sediments has been deposited. Several of these units are water
bearing and have been affected by the spread of contaminants from
TCAAP.

The Prairie du Chien/Jordan Sandstone aquifer is the principal
aquifer in the Twin Cities Basin. This aquifer is referred to as
Unit 4. Permeability in the Prairie du Chien/Jordan Sandstone
aquifer is controlled by the extent of fractures and joints in
the Prairie du Chien unit and the porosity of the Jordan
Sandstone unit. Ground water flow through this aquifer is
generally in a west-southwest to south-southwest direction off-
TCAAP toward the Mississippi River. Recharge to the Prairie du
Chien/Jordan Sandstone aquifer occurs by infiltration through the
overlying glacial units. Aquifer performance tests involving the
Prairie du Chien/Jordan Sandstone aquifer, as well as subsegquent
meodeling, suggest that a semiconfining layer may exist between
the Jordan Sandstone and Prairie du Chien units.

The Hillside Sand and the Arsenal Sand are referred to as Unit 3.
Within the New Brighton quadrangle, the Hillside/Arsenal Sand
outcrops in four areas: the Arsenal Kame within TCAAP; the
southwestern corner of the quadrangle within Minneapolis; two
small areas in Columbia Heights in the vicinity of Silver Lake;
and along the southern edge of Snail Lake. Except for the
exposure in Minneapolis, the Hillside/Arsenal Sand directly
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overlies the Prairie du Chien/Jordan sandstone aquifer; the other
three surface exposures provide direct recharge to both units.
The ground water in the Unit 3 flows predominantly southwest.

The Twin Cities Till overlies the Hillside Sand in much of the
area and is referred to as Unit 2. The Twin Cities Till acts as
a confining layer, preventing direct hydraulic communication
between the overlying Lacustrine Deposits and the Hillside Sand
below. -

The Lacustrine Deposits (Unit 1) are predominantly fine to medium
sands with interbedded silt layers and occasional minor peat and
clay layers. These units form the shallow surface aquifer
between and to the north of the Hilltop and Arden Hills moraines.
Private wells installed in Unit 1 exist to the north of TCAAP.
Ground water in this unit is perched and discontinuous. Any
ground water flow is localized and toward the closest small lake.

Ground water in Unit 3 and Unit 4 aquifers is considered Class II
in accordance with, "EPA Guidelines for Ground water
Classifications." Class II groundwater is groundwater that may
potentially be used as a potable water supply. Unit 3 and 4
ground water is of potable quality and is currently used as a
drinking water supply.

Ground water in aquifer Units 1, 3, and 4 has been contaminated
by one or more of the 14 source areas identified on the TCAAP
facility. Off-TCAAP, VOCs within the South Plume migrate
horizontally and downward vertically in response to corresponding
hydraulic gradients. The South Plume migrates in a southwesterly
direction off TCAAP in both the Hillside and Prairie du Chien
aquifers. The north and South Plumes diverge immediately off-
TCAAP with the South Plume moving in a more southerly direction

(Figure 4). .

The South Plume extends approximately 10,000 feet beyond TCAAP.
The down gradient limit of the South Plume is evidenced by low
level of VOCs at wells in the Unit 4 aquifer. Unit 3 no longer
exists at the leading edge of the plume, so any contamination
present will be found in the Unit 4 aquifer.

In the Operable Unit 3 Feasibility Study, six VOCs have been
identified at concentrations above 1 pg/l in the South Plume, as
follows, in descending order based on concentration:

- Trichloroethene
- Cis-1,2~-Dichloroethene
- 1,1-Dichloroethene

- 1,1-Dichloroethane
- 1,1,1-Trichloroethane
- 1,1,2-Trichloroethane
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Of these six VOCs, trichloroethene is of most concern because it
is present in the highest concentration and because it is
carcinogenic. Concentrations of trichloroethene in Unit 3 range
from < 1 ug/l to 3,800 pug/l. Trichloroethene concentrations in
Unit 4 range from < 2.6 ug/l to 420 pg/l. Concentrations
decrease away from the center of the plume and with increasing
distance from the site. Figure 5 shows concentrations for
trichloroethene in Unit 3. Figure 6 shows concentrations for
trichloroethene in Unit 4.

F. Summary of OU~3 Risks

In 1990 EPA conducted a Human Health Risk Assessment for the
site. The Risk Assessment evaluated both on-TCAAP and off-TCAAP
areas affected by contamination under current and future use for
both the probable and reasonable maximum exposure (RME)
scenarios. The portions of the Risk Assessment regarding off-
TCAAP ground water risks are summarized in this section of the
ROD. It should be noted that both the South Plume and North
Plume for Unit 3 and Unit 4 were included in the off-TCAAP ground
water risk assessment. The V, W, X, ¥, and Z areas of Unit 3 and
Unit 4, as shown in Figures 5 and 6, are based on general
concentration levels of trichloroethene. These general .
concentration areas of Unit 3 and Unit 4 occur in both the South
and North Plumes. The arithmetic averages and upper-bound $5%
confidence levels for the contaminants of concern were calculated
based on contaminant concentrations in the South and North
Plumes. Human health risks were evaluated using a four step
process: 1) contaminant identification, 2) exposure assessment,
3) toxicity assessment, and 4) risk characterization. Each of
these steps is summarized below.

1) Contaminant identification

The media of concern for 0U-3 is ground water in the South Plume
of aquifer Unit 3 and Unit 4. Table 1 specifies the contaminants
of concern for the South Plume according to the Risk Assessment
Exposure Areas labeled V, W, X, Y, and Z. The contaminant
concentrations used in quantifying risks from ground water
exposure are presented in Table 2. The probable exposure
scenario used the arithmetic average for individual contaminant
concentrations. The upper-bound 95% confidence limit on the
arithmetic average for individual contaminants was the
concentration used to calculate the reasonable maximum exposure
(RME). The maximum concentration measured for a given exposure
point was used to represent RME conditions when the upper-bound
95% confidence limit on the arithmetic average exceeded the
maximum concentration.

-
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2) Exposure Assessment

Both the current and future potential risk from exposure to off-
TCAAP contamination was evaluated. The current and future uses
were the same for the ground water pathway. Currently, most
residents living off-TCAAP receive their potable water from
municipal water supply wells. The water from these wells is
either contaminant-free when drawn from the ground or, in the
case of the municipal water supply wells of New Brighton and st.
Anthony, runs through granular activated carbon (GAC) treatment
systems that reduce contamination to required levels before being
distributed to the public. The only way that residents would be
exposed to contaminated ground water would be if the current GAC
treatment systems fail. Such failures are not expected because
of the redundancy built into the system, with the carbon units

operating in series.

Officials from off-TCAAP municipalities have acknowledged that a
small number of unidentified private water supply wells may exist
of £~-TCAAP to the southwest. EPA, MPCA and Army have solicited
information regarding private well use in the area. Army has
notified local residents through various media in an effort to
identify private wells impacted by the contaminated plumes off-
TCAAP and none have, at this time, been identified. Currently,
Army is conducting an additional well search in the area. This
effort is being coordinated with the State of Minnesota and EPA.
The present numbér of private wells within the plume extending
southwest from TCAAP cannot be determined at this time. .

In the future, g:bund water in Unit 3 and Unit 4 will continue to
be used as potable water for municipal supplies and may be used
by private well users near the site. The rate of usage will
likely increase as the area grows and develops further.

Exposure to chemﬁgals in ground water may occur via three routes:
(1) ingestion, (2Z) inhalation of volatiles during showering, and
(3). dermal absorption during bathing. If any of the water users
are commercial/industrial operations, then exposure would be
assumed to occur primarily via ingestion unless specific
instances of bathing could be documented.

The parameter values used in quantification of exposure for the
probable and RME scenarios are .listed in Table 3. The exposure
doses or chronic daily intakes per pathway for the probable and
RME scenarios are presented in Table 4.

3) Toxicity Assessment

A toxicity assessment is conducted to provide qualitative and
quantitative information regarding the potential for particular
contaminants to cause adverse effects in exposed individuals.
Toxicity values, such as slope factors and reference doses, are
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derived from the quantitative assessment and used together with
exposure assessment values to characterize risk.

Cancer potency or slope factors (SFs) have been developed by
EPA's Carcinogenic Assessment Group for estimating excess
lifetime cancer risks associated with exposure to potentially
carcinogenic chemicals. SFs, which are expressed in units of
(mg/kg-day)?, are multiplied by the estimated intake of a
potential carcinogen, in mg/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 estimate of the risks calculated from the SF.
Use of this approach makes underestimation of the actual cancer
risk highly unlikely. Slope factors are derived from the results
of human epidemiological studies or chronic animal bioassays to
which animal-to-human extrapolation and uncertainty factors have

been applied.

Reference doses (RfDs) have been developed by EPA for evaluating
the potential for adverse health effects from exposure to
chemicals exhibiting noncarcinogenic effects. REDs, which are
expressed in units of mg/kg-day, are estimates of lifetime daily
exposure levels for humans, including sensitive individuals,
above which there may be an appreciable risk of adverse health
effects. Estimated intakes of chemicals from environmental media
(e.g., the amount of a chemical ingested from contaminated
drinking water) can be compared to the RfD. RfDs are derived
from human epidemiological studies or animal studies to which
uncertainty factors have been applied (e.g., to account for the
use of animal data to predict effects on humans). These
uncertainty factors help ensure that the RfDs will not
.underestimate the potential for adverse noncarcinogenic effects

to occur.

Table 5 lists the oral and inhalation reference doses for the
contaminants of concern. Table 6 lists the oral slope factors
for the contaminants of concern. Table 7 lists the inhalation
slope factors for the contaminants of concern.

4) Risk characterization

The quantitative risk characterization combines the results of
the exposure assessment and toxicity assessment to characterize
the carcinogenic and noncarcinogenic risks posed by contaminants

at the site. '

The determination of carcinogenic risk is based upon calculating
how much of an increased risk a chemical poses over the average
or "background® level. For the general population, the
background risk of cancer is about one chance in three, or 33
percent, of developing some form of cancer in one's lifetime.
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EPA uses a range of increased cancer risk of between one in ten
thousand to one in one million (1 x 10* to 1 x 10% as the level
at which it requires that action be taken to reduce risk.

The determination of noncarcinogenic risk is based upon the
calculation of a term called the Hazard Index. If the Hazard
index for a risk pathway is less than one, noncarcinogenic risk
is not expected at the site. A Hazard Index greater than one
represents a potential for the occurrence of noncarcinogenic

health risks.

For off-TCAAP ground water, there is a greater than 1 x 10%
carcinogenic risk associated with 1,l1-dichloroethene and
trichloroethene in portions of both Unit 3 and Unit 4 aquifers.
Noncarcinogenic hazard indices were less than one in nearly all
cases. There-were some exceedances of a hazard index of one for
a few individual chemicals. These exceedances were slight and do
not cause a noncarcinogenic risk for Unit 3 or Unit 4 ground
water in the areas encompassed by this operable unit.

Table 8 presents the non-carcinogenic and carcinogenic risks for
the probable and RME scenarios. Unit 3 and Unit 4 were divided
into areas based on the concentration of trichloroethene (see
Figures 5 and 6). Both the chronic and acute hazard indices were
evaluated for noncarcinogenic risks.

Table 9 summarizes the areas of uncertainty and their effects on
the risk estimates. '

An ecological assessment was conducted for the Site by the Army.
This assessment will be augmented by additional work during the
Feasibility Study for QU-2. OU-3 is not ecologically impacted
because Unit 3 and Unit 4 ground water aquifers are deep and do
not affect surface waters in the area of contamination.

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

G. Description of Alternatives

The OU-3 Feasibility Study examined appropriate remedial
technologies (Table 10) and combined these technologies into
various remedial alternatives. The remedial alternatives were
screened and evaluated, resulting in the retention of three
alternatives plus the no-action alternative, for detailed )
analysis. A description of the alternatives analyzed in detail

is presented below:



17
Alternative 1: No Action With Monitoring

Evaluation of the No Action Alternative is required by the NCP.
The No Action Alternative serves as a baseline alternative for
comparison to the "action" alternatives. Under this alternative,
no additional remedial action would be undertaken for the South
Plume. Access to contaminated ground water could be somewhat
controlled by enforcing well drilling permit regulations to help
prevent the potential exposure to persons consuming water from
private wells in the area. Ground water monitoring would
continue under the existing Federal Facilities Agreement. The no
action alternative provides no additional protection of human
health or the environment. The South Plume would continue to
migrate beyond the current monitoring well network and impact
currently "clean" portions of the deep aguifers (Units 3 and 4).

Capital Cost: $0
Annual O&M: $50,000
Present Worth: $471,000

Alternative 2: Ground Water Extraction, Treatment at TCAAP Air
8tripping Facility, Discharge to Arsenal Sand and Gravel Pit

Alternative 2 proposes installation of a ground water extraction
well located in aquifer Unit 4 at the leading edge of the South
Plume. Water would need to be pumped from Unit 4 at a rate of
1,000 gallons per minute to contain the South Plume. Near the
leading edge of the South Plume Unit 3 merges with Unit 4.
Therefore pumping of Unit 3 would not be necessary. At present
one extraction well is proposed. However, based on the results
of pump tests, additional wells would be added if they were
needed to contain the South Plume. Monitoring wells would be
added to the Unit 4 network to verify hydraulic capture.

The extracted ground water would be piped to TCAAP and undergo
treatment by air stripping at the existing TCAAP treatment
system. The existing system would be expanded to accommodate the
additional flow, with the treated water being discharged to the
Arsenal Sand and Gravel Pit. The Arsenal Sand and Gravel Pit is
currently used for discharge of treated water from the TGRS. The
major disadvantage of this discharge option is the potential
limitation to the amount of water that can be recharged to the
gravel pit without affecting VOC capture by the BGRS.

The area of attainment for this alternative is the areal and
vertical extent of Unit 3 and Unit 4 now encompassed by the South
Plume. The South Plume extends approximately 10,000 feet beyond
the TCAAP boundary and is approximately 2,000 feet wide. The
point of compliance for monitoring would be at the leading edge
of the South Plume. The final performance monitoring system
would be established during the remedial design/remedial action.
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There are two major Applicable or Relevant and Appropriate
Reguirements (ARARS) for Alternative 2. One relates to ground
water cleanup levels, and the other relates to operation of the
treatment system. The contaminated ground water in the South
Plume must be extracted and treated until the concentration of
the six VOCs reaches the cleanup levels specified in this Record
of Decision. As Class II ground water aquifers, Units 3 and 4
should be restored to drinking water quality. The estimated
aquifer restoration timeframe is 30-to-50 years. The Safe
Drinking Water Act (SDWA) MCLs and non-zero MCLGs are considered
relevant and appropriate based on Section 300.400(g) of the NCP.
The State of Minnesota Recommended Allowable Limits (RALs) are to
be considered (TBCs) as cleanup standards also. The following
table lists MCLGs, MCLs and RALs for the contaminants of concern.

MCLG/MCL/RAL TABLE

Compound MCLG (pg/l) MCL 1 RAL (ug/l)
1,1- Dichloroethane ‘ - - 70
1,1- Dichloroethene 7 7 6
Cis-1,2- Dichloroethene 70 70 70
1,1,1- Trichloroethane 200 200 600
1,1,2- Trichlorcethane 3% 5% 3
Trichloroethene Zero 5 30

*Proposed MCL/MCLG

Because the affected aquifer may potentially be used for both
public and private drinking water supplies, the lowest
concentration value among the MCL, non-zero MCLG or RAL would be
followed. If a particular contaminant does not have an MCL or
non-zero MCLG, such as 1,1-dichloroethane, the RAL would be
followed. -

If contaminants of concern reach static concentrations over a
period of time, the extraction system would be evaluated to
determine if alternate pumping strategies would enhance
contaminant recovery. Ground water monitoring would be required
until restoration of the aquifer is achieved .and the extraction

system is shut down.

The RCRA requirements of 40 CFR 264 Subpart AA, limiting total
organic emissions from air strippers would be relevant and
appropriate to Alternative 2. Alternative 2 would comply with
this ARAR.

The water well drilling regulations established by the State of
Minnesota is an institutional control that would be used to help
prevent the installation of private wells in the South Plume
before cleanup standards are achieved. These regulations also
protect aquifers from the spread of contamination by requiring
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specific construction procedures and materials, maintenance
standards and abandonment procedures from all wells, including
monitoring and pumping wells.

Alternative 2 would take approximately 4 months to implement.

Capital Cost: $2,764,000
Annual O&M: $ 258,000
Present Worth: $5,196,000

Alternaﬁive 3: Ground Water Extraction, Treatment with Granular
Activated cCarbon (GAC), Discharge to New Brightom Municipal Water

supply

Alternative 3 would use the same extraction system proposed for
Alternative 2. The extracted ground water would be conveyed to a
new GAC treatment system (Figqure 7) and inorganic treatment
facility to be constructed at the New Brighton Public Works
garage area. A pilot study would be conducted to determine the
most efficient and cost effective precipitation/filtration
combination to be used for treatment of inorganics. Treated
ground water would be discharged to the City of New Brighton
municipal water supply system, through a newly constructed force
main. New Brighton would use the treated water for its potable

water supply. :

The area of attainment and point of compliance deseribed in
Alternative 2 also applies to Alternative 3. 1In addition to the
ARARs and institutional controls outlined in Alternative 2,
Alternative 3 would have to comply with RCRA 40 CFR Part 268
Subpart D for the disposal of spent carbon. The tanks used for
treatment of the ground water would need to comply with the
substantive requirements for tanks set forth in 40 CFR Part 264

Subpart J. : -

Iron and manganese, the two predominant inorganics, would be
removed to comply with SDWA Secondary Drinking Water Standards.
The treated ground water must meet the cleanup standards
specified in this ROD, which are MCLs and/or RALs, for the six
VOCs of concern. The time to implement Alternative 3 would be
approximately 6-9 months.

Capital Cost: $2,249,000
Annual O&M: $ 276,000
Present Worth: $4,851,000

Alternative 4: Extraction of Ground water, Treatment with GAC,
Discharge to Mississippi River

This alternative would consist of the same extraction system
described in Alternative 2. The treatment system would be the
same as for Alternative 3, except that it would not include



20

inorganics removal. Treated water would be discharged via a
pipeline from the New Brighton Public Works garage area to the
Mississippi River. This pipeline would be constructed along the
I-694 right-of-way. This option would require a variance from
the U.S. Department of Transportation regulations that regulate
utilities along interstate highway right-of-ways.

The area of attainment and point of compliance for Alternative ¢
is the same as that described for Alternative 2. Major ARARs for
Alternative 4 include MCLs and RALs for ground water cleanup,
RCRA regulations regarding tanks used in the treatment process
and disposal of spent carbon, and National Pollution Discharge
Elimination System (NPDES) effluent limitations established by
the Clean Water Act 40 CFR Parts 104-140, 401-469. The
institutional controls described in Alternatlve 2 also apply to
Alternative 4.

The implementation time for Alternative 4 would be approximately
6-12 months.

Capital Cost: $6,521,000
Annual O&M: $ 366,000
Present Worth: $9,971,000

H. , Summary of the Comparative Analysis of Alternatives

The NCP requires that the alternatives be evaluated on the basis
of the nine evaluation criteria listed below. This section
summarizes how the alternatives retained for detailed analysis
compare to one another when measured against the nine criteria.

EPA's Nine Evaluation Criteria for addressing hazardous waste
sites are:

-

1) Overall Protection of Human Health and the Environment

The assessment against this criterion describes how the
alternative, as a whole, achieves and maintains protection
of human health and the environment.

2) c iance with Appli cable or Relevant and opriate
Requirements (ARAR)

The assessment against this criterion describes how the
alternative complies with existing federal, state and
municipal laws, regulatlons, and other established standards
or, if a waiver is required, how it is justified. The
assessment also addresses other information from advisories,
criteria, and guidance that are to be considered.
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3) Long~-Term Effectiveness and Permanence

The assessment of alternatives against this criterion
evaluates the long-term effectiveness of alternatives in
maintaining protection of human health and the environment
after response objectives have been met.

4) Reduction of Toxicity, Mobility, and Volume Through
Treatment

The assessment against this criterion evaluates the
anticipated performance of the specific treatment
technologies employed by an alternative.

5) Short-Term Effectiveness

The assessment against this criterion examines the
effectiveness of the alternative in protecting human health
and the environment during the construction and
implementation of a remedy until response objectives have

been met.

6) Implementability

This assessment evaluates the technical and administrative
feasibility of alternatives and the availability of required
goods and services.

7) Cost

This assessment evaluates the capital and operation and
maintenance (0&M) costs of each alternative.

8) State Acceptance -

This assessment reflects the state's apparent preferences
among or concerns about alternatives.

9) Community Acceptance

This assessment reflects the community's apparent
preferences or concerns about alternatives.

Comparative Evaluation of Alternatives

A comparative evaluation of the four alternatives for each of the
nine criteria is presented below and summarized in Table 11.
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Threshold Criteria

Overall Protection of Human Health and the Environment

The no action alterative provides no additional protection
of human health or the environment such that the site would
continue to present an imminent and substantial endangerment
to human health and the environment. The remaining three
alternatives all provide the same degree of overall
protection of human health and the environment in limiting
further migration of contaminants from the South Plume.
However, the discharge of treated water to the Arsenal Sand
and Gravel Pit could potentially compromise the BGRS by
causing an increased flow of contaminated ground water
between the BGRS wells. Therefore, Alternative 2 would not
be as protective as Alternatives 3 and 4.

Institutional controls, such as water well drilling
regulations will help to prevent consumption of contaminated
ground water in the South Plume until the cleanup standards
are met. The extraction of ground water will prevent
further migration of contaminants, protecting ground water
users downgradient of the South Plume.

Compliance with ARARs

The no action alternative allows contamination present in
the ground water to remain and migrate. The remaining
alternatives remove contamination so that the treated ground
water meets all ARARs,

The extraction and treatment portions of Alternatives 2, 3,
and 4 would meet the requirements of the Safe Drinking Water
Act (40 CFR Parts 141-149) for MCLs, the Minnesota RAL for
1,1-Dichloroethane and 1,1-Dichloroethene, and the
requirements of the Resource Conservation and Recovery Act
(RCRA) (40 CFR Part 268 Subpart D) for the disposal of spent
carbon. In addition, the tanks used for the treatment of
the ground water would comply with the substantive
requirements for tanks set forth in 40 CFR Part 264 Subpart
J. Alternative 2 would also comply with RCRA requirements
limiting total organic emissions from air strippers (40 CFR
264 Subpart AA). Finally, Alternative 4 would comply with
the effluent limitations of NPDES which was established
under the Clean Water Act (40 CFR Parts 104-140, 401-4639).
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Primary Balancing Criteria

3.

long-Term Effectiveness

The no action alternative, which includes continued ground
water monitoring, provides no long-term effectiveness.
Alternative 2, in the absence of supplemental water
discharge options, will eventually have a negative, long-
term impact on contaminant capture because additional ground
water will re-enter in the Arsenal Sand and Gravel Pit and
likely effect contaminant capture at the BGRS. Alternatives
3 and 4 will remain effective on a long-term basis.
Alternative 3 will provide a long-term source of treated
water for use by the City of New Brighton. Because it
provides the best use of the local ground water resource,
Alternative 3 is considered to be better than Alternative 4.
The uncertainty associated with the extraction system's
ability to achieve cleanup standards in the long-term
affects Alternative 2, 3, and 4 equally.

Reduction of Toxicity, Mobility, and Volume (TMV)

The no action alterative provides no reduction of TMV.
Alternatives 2, 3, and 4 reduce toxicity by treating VOCs,
and reduce the volume of contamination by removing it from
the ground water. Alternatives 2, 3, and 4 are, therefore,
equally effective for reduction of TMV.

Short-Term Effectiveness

The no actiocn alternative, which includes continued
monitoring, provides no short-term effectiveness.
Alternatives 2 and 4, in their requirement for the
construction of pipeline along rights-~of-way to the Arsenal
Sand and Gravel Pit and to the Mississippi River,
respectively, would take somewhat longer to construct and
would have greater short~term impacts than Alternative 3.
Alternative 3, in which well(s) and conveyances are all
contained within the same area of New Brighton, has the
fewest short-term environmental impacts. Alternatives 2, 3,
and 4 each require the same amount of time to restore ground
water to cleanup standards, and use institutional controls
to help prevent use of contaminated ground water until
cleanup standards are reached. Alternatives 2, 3, and 4 are
all considered acceptable when evaluated against this
criterion.

Implementability

‘Alternative 1, the No Action alternative, does not require

implementation. Alternative 2 utilizes conventional
extraction and treatment technologies; however, the



24

forcemain will require significant access arrangements and
cooperation from various government units and private
parties. Thus, installation of the forcemain could be
delayed. Alternative 3 is fully implementable using
conventional construction technologies. New Brighton is
willing to accept the treated water and to provide easements
for a forcemain and the treatment plant construction.
Alternative 4 is implementable using conventional
construction technologies but would require forcemain
construction through highly developed areas and an exemption
from Federal Transportation Department regulations, either
of which will require substantial lead times. Alternative
3, therefore, is the most implementable alternative.

Ccost

The capital, 0&M, and present worth costs (based on a 30
year period and 10% discount rate) for the four alternatives

are summarized below:

Annual
Capital Cost O&M _Cost Present Worth
Alternative 1 $0 $50,000 $ 471,000
Alternative 2 $2,764,000 $258,000 $5,196,000
Alternative 3 $2,249,000 $276,000 $4,851,000
Alternative 4 $6,521,000 $366,000 $9,971,000

Modifving Criteria

8.

State Acceptance

Based on the State's objective of obtaining an expedited

remediation, the No Action alternative is not acceptable.
Alternative 2 consists of expanding the existing, approved
system. The State has voiced concerns in two areas: (1) the
long-term impact of additional ground water recharge to the
Arsenal Sand and Gravel Pit on VOC capture at the BGRS, and
(2) the fact that recharge in the Arsenal Sand and Gravel
Pit may not provide the most beneficial use of the ground
water resource. The State accepts Alternative 3 because
this alternative would prevent further migration of the
South Plume, and it is the most beneficial use of treated
ground water. Alternative 4 is not acceptable to the State
because it is not a beneficial use of the ground water

resource.

Community Acceptance

Community acceptance of Alternative 3 is anticipated based
upon the desire of the City of New Brighton for additional
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potable water, which Alternative 3 would provide, and the
general desire of citizens living in the area that effective
ground water remediation proceed as soon as possible. Based
upon public comments received during the public comment
period and during the public meeting for the proposed plan
and feasibility study for the site, the community prefers
Alternative 3.

I. The Selected Remedy

The selected remedy for the OU-3 ground water cleanup is
Alternative 3. Based upon hydrogeologic and chemical data
collected across the study area, EPA and MPCA estimate that one
or more extraction wells will be needed to meet the objectives of
containing and remediating the South Plume ground water
contamination off-TCAAP. The extraction well(s) will be drilled
into the deep aquifer (Unit 4) to capture South Plume
contamination. At the proposed ground water extraction well
location, Unit 3 merges with Unit 4. Preliminary estimates
indicate that pumping ground water at a rate of approximately
1,000 gallons per minute will effectively contain the plume.
Based on additional work to be performed, EPA and MPCA will
determine if the pumping rate is sufficient to contain the South
Plume. If the pumping rate is found not to contain the South
Plume, the system will be expanded or modified to meet the
Cleanup objectlves.

A forcemain will be constructed from the location of the
extraction well(s) to the treatment system. The forcemain will
carry treated water from the system to the New Brighton water
supply main. The length of the forcemain will depend on the
distance between the extraction well(s), which have not been
installed, and the treatment plant. The length of the forcemain
between the treatment plant and the water main will be
approximately 60Q, feet. This forcemain will be located on city
property. The treatment system will utilize precipitation and
filtration for inorganic solids removal and a pressurized GAC
system for VOC removal. The removal of inorganic solids,
primarily iron and manganese, is needed to make the water
acceptable to the City of New Brighton. Iron and manganese are
naturally found in water, and they must be removed to prevent the
fouling of pipe and well screen openings, to prevent yellow
staining of clothing, and to remove taste and odor problems.
Treated ground water will be discharged to the 12-inch New
Brighton water main, which runs approximately 600 feet west of
the proposed treatment plant location (FPigure 8).

CLEANUP STANDARDS

Following are the specific contaminant cleanup standards to be
attained in the aquifer before the remedy can be considered
complete:
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Contaminant - Cleanup Standard Requlatory Basis
ug/l
1,1-Dichloroethane 70 RAL
1,1-Dichloroethene 6 RAL
cis-1,2-Dichloroethene 70 MCL, MCLG, RAL
1,1,1-Trichloroethane 200 MCL, MCLG
1,1,2-Trichloroethane 3 MCLG (proposed), RAL
Trichloroethene ] MCL

Alternative 3 will achieve substantial risk reduction by
effectively containing the contaminant plume while at the same
time putting the treated water to its highest use. In addition,
the South Plume will be extracted until ground water cleanup
standards are achieved. The cleanup standards are based upon the
ARARs identified for the remedy and upon the Minnesota RALs for
private potable water supplies. Extracted ground water will be
treated to meet MCLs and non-zero MCLGs established by the Safe
Drinking Water Act. The most carcinogenic and pervasive
compound, trichloroethene, will be reduced to 5 ug/l or below,
which corresponds to a 1.7 x 10° cancer risk. The State of
Minnesota RAL will be the cleanup goal for 1,1- dichloroethane
because no Federal MCL/MCLG exists for this compound. The RAL
will be the cleanup goal for 1,1,-dichloroethene and 1,1,2-
trichloroethane because the affected aquifer may, in the future,
be used as a private potable water supply. The regulation of
water well drilling by the State of Minnesota is the
institutional control to be used to restrict drilling of private
wells in the South Plume before cleanup standards are achieved.

The point of compliance will be at the leading edge of the South
Plume. The area of attainment is considered to be the complete
areal and vertical extent of the South Plume. If contaminants of
concern reach static concentrations over a period of time, the
extraction system will be evaluated to determine if alternate
pumping strategies would enhance contaminant recovery.
Groundwater monitoring will be required until restoration of the
aquifer is achieved and the extraction system is shut down.

Treatment residuals such as spent carbon and filter cake from the
metals precipitation process will be disposed of in accordance
with applicable Federal and State law. It is anticipated that
the spent carbon will be a characteristic hazardous waste under
RCRA. The metals precipitate can probably be handled as a solid
waste; proper disposal requirements will be determined during the
pilot test.

Unlike Alternative 2, Alternative 3 does not have the potential
to compromise the BGRS. Unlike Alternative 4, the ground water
resource is not wasted. 1In addition, the cost of Alternative 3
is roughly half that of Alternative 4.
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The capital cost of the selected remedy is $2,249,000. The
annual operating cost is $276,000. The present worth of the
selected remedy, based on a 30-year period at a discount rate of
10%, is $4,851,000. Table 12 presents a more detailed breakdown
of the remedy's cost.

J. Statutory Determinations

. This section discusses how the selected remedy for OU-3 meets the
five statutory requirements established by CERCLA.

Protection of Human Health and the EnVirogment

The selected remedy will provide overall protection of human
health and the environment through extraction and treatment of
contaminated ground water. The extraction of the ground water
will contain the contaminant plume and restore the water quality
within the plume to drinking water standards. The extracted
water will be treated to meet drinking water standards and
discharged to a public water supply. Institutional controls on
the drilling of private wells will help to prevent consumption of
contaminated water before cleanup standards are achieved. The
remedy will attain a 10* to 10° risk level for carcinogens. The
contaminated ground water does not exceed a noncarcinogenic
hazard index of one. No unacceptable short-term risks or cross-
media impacts will be caused by implementation of the remedy.

Compliance with ARARsS

The selected remedy will comply with ARARsS and TBCs. The
following is a list of ARARs and TBCs for the remedy:

Chemical Specific

. SDWA 40 CFR Parts 141-149, Non-zero Maximum Contaminant
Level Goals and Maximum Contaminant Levels-Finalized
and proposed, for 1, 1-dichloroethene, Cis-1i,2-
dichloroethene, 1,1,1-trichloroethane, 1,1,2~tri-
chloroethane, and trichloroethene. - Relevant and
Appropriate for Ground Water Restoration and Applicable
for Discharge to Public Water Supply

-

. National Secondary Drinking Water Standards (40 CFR
. 143) for Iron and Manganese - Applicable for Discharge
to Public water Supply

. State of Minnesota Recommended Allowable Limits for
1,1~dichloroethane and 1,1-dichloroethene - To Be
Considered



28

Action Specific

[ RCRA 40 CFR Part 268 Subpart D - Regulates the disposal
of spent carbon -Applicable

] RCRA 40 CFR Part 264 Subpart J - Requirements for tanks
used for the treatment of waste - Applicable

o Minn. Stat. §103H.175 - Requirements for the Reporting
of Groundwater Monitoring - Relevant and Appropriate

. Minn. Stat. §103H.275 - Implementation of best
management practices where groundwater is polluted -
Relevant and Appropriate

L] Minn. Rules Part 7060.0400 - Uses of Underground
Waters - Relevant and Appropriate

° Minn. Rule Chapt. 4720, Public Water Supplies -
Regulates community and non-community public water
supplies - Applicable

® Minn. Rule Chapt. 4725, Water Well Code - Establishes
well construction standards - Applicable

Cost Effectiveness

The selected remedy provides an effective remedy proportionate to
its cost. The degree of long-term effectiveness and permanence,
reduction of mobility, toxicity, or volume of contaminants, and
ease of implementability, afforded by this remedy for the cost
make it a reasonable value.

Utilization of Permanent Scolutions and Resource Recovegx
Technologies to the Maximum Extent Practicable ’

The selected remedy meets the statutory requirement to utilize
permanent solutions and resource recovery technologles to the
maximum extent practicable.

The selected remedy, Alternative 3, provides the best balance
among the four alternatives with respect to the primary balancing
evaluation criteria. Alternative 3 provides a greater degree of
long-term effectiveness and permanence than Alternatives 2 and 4.
All alternatives provide a reduction in toxicity, mobility and
volume of contaminants. Alternative 3 will take the least amount
of time to implement and therefore is more effective in the
short-term than Alternatives 2 and 4. Alternative 3 is the least
costly and easier to implement than Alternatives 2 and 4. Of the
five primary balancing criteria, long-term effectiveness and
permanence, implementability and cost were the most decisive
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factors in the selection decision. Unlike Alternatives 2 and 4,
the selected remedy puts the treated ground water to its highest
beneficial use as potable water. By using the treated ground
water in the municipal water supply system of New Brighton, the
local contaminated ground water resource is recovered and the
uncontaminated local ground water resource is conserved. The
State of Minnesota and the community support the selected remedy
and would not support Alternatives 1, 2, or 4.

Preference for Treatment as a Principal Element

The selected remedy removes and treats VOCs in the ground water
using GAC. Therefore, it satisfies the statutory preference for
remedies that employ treatment as a principal element.

The selected remedy is protective of human health and the
environment, complies with ARARs, is cost-effective, utilizes
permanent solutions and resource recovery to the maximum extent
practicable, and satisfies the statutory preference for remedies
that employ treatment that reduces toxicity, mobility, or volume

as a principal element.
K. Documentation of Significant Changes

The selected remedy is the preferred alternative presented in the
proposed plan. No significant changes were made to the preferred
alternative selected as the remedy for OU=-3.
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TABLE 1

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "V"

Inorganics Organics Radioactives
Ground Water - Aluminum® Benzene None
Unit 3 Calcium® Chloroform

' Magnesiumb Choroethane®

Potassium® Ethylbenzene

Sodium® 1,1-Dichloroethane

Chromium 1,1-Dichloroethene

Copper Trichloroethene

Iron Di-n-octyl Phthalate

Lead® Bis(2-ethylhexyl)Phthalate

Nickel Benzoic Acid

Vanadium 1,1,1-Trichloroethane

Zinc 1,2-Dichloroethane
Notes:
3 Risk factors are not available for this compound. However, a qualitative discussion on potential

risk is included in Chapter 5.

b Risk factors are not available for these compounds. Therefore, risks due to these compounds
were not evaluated.



TABLE 1 (continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "W"

Radiactives

rgani Qrganics
Ground Water - None 1,1-Dichloroethane None
Unit 3 1,1-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Ground Water - Aluminum? Carbon tetrachloride None
Unit 4 Calcium® Chloroform
Chromium Methylene chloride
Copper 1,1-Dichloroethane
Iron® 1,1-Dichloroethene
Magnesium® 1,1,1-Trichloroethane
Nickel 1,1,2-Trichloroethene
Potassium® Trichloroethene
Sodium® Bis(2-ethylhexyl)Phthalate
Zinc Benzoic Acid
Tetrachloroethene®
Cis-1,2-Dichloroethene®
Notes:
a Risk factors are not available for these compounds. Therefore, risks due to these compounds

were not evaluated.

Although tetrachloroethene was not present at concentrations significantly higher than o
background levels, it was included as a chemical of potential concern due to its known association

with the site.

Risk factors are not available for this compound. Risk factors for 1,2-dichloroethene were used.



TABLE 1 (continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA X"

Inorganics rgani Radiactives
Ground Water - None 1,1-Dichloroethane None
Unit 3 1,1-Dichloroethene
: 1,1,1-Trichloroethane

1,1,2-Trichloroethane
1,2-Dichloroethane

Trichloroethene

Ground Water - Aluminum® Benzene None
Unit 4 Antimony Chloroform

Cobalt® Toluene

Cadmium 1,1-Dichloroethane

Cacium® 1,1-Dichloroethene

Chromium 1,1,1-Trichloroethane

Copper 1,1,2-Trichloroethane

Iron Trichloroethene

Lead® Cis-1,2-Dichloroethene®

Magnesiumb Tetrachloroethene?

Nicke[ N-butyl benzyl Phthalate

Potassium® Di-n-octyl Phthalate

Sodium® Bis(2-ethylhexyl)Phthalate

Vanadium Di-n-butyl Phthalate

Benzoic Acid
Notes:
a Risk factors are not available for this compound. However, a qualitative discussion on potential
risk is included in Chapter 5.
b Risk factors are not available for these compounds. Therefore, risks due to these compounds
were not evaluated.

¢’ Risk factors are not available for this compound. Risk factors for 1,2-dichloroethene were used.
d Although tetrachloroethene was not present at concentrations significantly higher than

background levels, it was included as a chemical of potential concern due to its known association
with the site.



TABLE 1 (continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "Y"

Inorganics rgani Radioactives
Ground Water - None ‘Chiloroform None
Unit 3 Chloroethane®
: Ethylbenzene

Methylene Chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,2-Dichloroethane
Trans-1 ,2-Dichloroetheneb
Trichloroethene
1,2-Dichloroethene
Cis-1,2-Dichloroethene®
Xylene

Acetone

2-Butanone

Ground Water - None Bromodichloromethane None
Unit 4 Chloroform

Toluene

Methylene Chloride

1,1-Dichloroethane

1,1-Dichloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,2-Dichloroethane

Trichloroethene
Cis-1,2-Dichloroethene
Xylene
Tetrachloroethene®
Notes: -
a Risk factors are not available for this compound. Therefore, risks due to this compound were not
evaluated.
b Risk factors are not available for this compound. Risk factors for 1,2-dichloroethene were used.
< Although tetrachloroethene was not present at concentrations significantly higher than

background levels, it was included as a chemical of potential concern due to its known association
with the site.



TABLE 1 (continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "Z"

Inorganics Qrganics Radioactives
Ground Water - Aluminum? Chloroform None
Unit 3 Calcium? 1,1-Dichloroethane
‘Magnesium® 1,1-Dichloroethene
Potassium?® 1,1,1-Trichloroethane
Sodium® 1,1,2-Trichloroethane
Vanadium 1,2-Dichloroethane
Chromium Trichloroethene
Copper 1,2-Dichloroethene
Iron? Di-n-octyl Phthalate
Lead® Phenol
Nickel
Zinc
Ground Water - Chromium Toluene None
Unit 4 Copper 1,1-Dichloroethane *
Lead 1,1-Dichloroethene
Nickel 1,1,1-Trichloroethane
Zinc 1,1,2-Trichloroethane
Aluminum 1,2-Dichloroethane
Calcium Trichloroethene
Magnesium 1,2-Dichloroethene
Potassium Cis-1,2-Dichloroethene®
Sodium Tetrachloroethene®
Iron Benzoic Acid
Acetone
- Notes:
a Risk factors are not available for these compounds Therefore, risks due to these compounds
were not evaluated.
b Risk factors are not available for this compound. However, a qualitative discussion on potential
risk is included in Chapter §.
¢ Risk factors are not available for this compound. Risk factors for 1,2-dichloroethene were used.
d Although tetrachloroethene was not present at concentrations significantly higher than

background levels, it was inciuded as a chemical of potential concern due to its known association
with the site.
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT 3 AREA V

Parameter

Detection Adjusted Geometric Arithmetic Range(3) Standard Conf idence

Frequency(1) Detection Mean Mean Low/high peviation Interval (&)

Frequency(2) ug/l ug/1 ug/ L ug/l
CHLOROFORM ......cc0veeee. 3/12 3/12 0.033% 0.0392 0.070-0.090 0.0250 0.0551
BENZENE, HEXADECONE ...... 2/12 2/12 0.150 0.4bb 0.33-4.0 1.12 1.1%
CHLOROETHANE ....vveceeee. 1712 1/12 0.275 0.282 0.52-0.52 0.0751 0.32¢9
ETHYLBENZENE ....cev00ee0. 1712 1712 0.124 0.200 1.3-1.3 0.346 0.420
1,1-DICHLOROETHANE ....... 3/16 3716 0.106 0.516 0.070-4.5 1.22 1.16
1,1-DICHLOROETHYLENE ..... 3/16 3716 0.116 0.303 0.13-1.2 0.649 0.649
1,1,1-TRICHLORCETHANE .... 2/12 2/12 0.0534 1.03 0.070-12 3.45 3.23
1,2-0ICHLOROETHANE ....... 1/16 1716 0.0327 0.190 0.080-0.080 0.617 0.51%
TRICHLOROETNYLENE ..0vu... 7/12 7/12 0.225 0.344 0.17-0.94 0.286 0.525
TETRACHLOROETHYLENE ...... 1/16 1716 0.0328 0.905 14-14 3.49 2.76
O1-N-OCTYL PHTHALATE ..... 1/2 1/2 3.16 3.50 2.0-2.0 2.12 22.5
BIS(2-ETHYLHEXYL) PHTHALAT 2/2 2/2 4.24 4.50 3.0-6.0 2.12 23.5
BENZOIC ACID ..cvvevvence. 172 1/2 41.2 46.5 68-68 30.4 320
Notes:

Dats compiled primarily from ANL, 1990 and COM, 1991 except as moted in the text.
wee  Canmot be calculated.
(1) Detection frequency = a/b
where:
s = Number of times &8 compound was detected
b = Total rumber of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, “A" or "R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Humsn Heaith Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample results included in the sdjusted detection frequency were used to determine mesn, range,
standard deviation, and confidence interval results.
(3) Range = the range of detected values.
(4) The 95 percent - - zonfidence limit is calculated for the standard error of the arithmetic mean.
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TABLE 2 (continued)

TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA V

Parameter .

Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence

Frequency(1) Detection Mean Mean Low/high Deviation Interval (4)

_Frequency(2) ug/L ug/t ug/ L ug/\

ALUMINUM . ...covvvnnnnenss 2/2 2/2 150 151 145-156 . 220
BARIUM ...ecvsvnncsonneess 872 272 73.1 73.6 65-82 11.8 180
CALCIUM . iveurnnncnnnaeess 2/2 2/2 55887 55950 53300-58600 3748 89621
MAGNESIUM ..covssanaasress 2/2 2/2 20888 20900 20200-21600 990 29794
POTASSIUM ..vcvueccranaess 2/2 2/2 1925 1925 1890- 1960 9.4 2370
SODIUM ticvovavancnsancese &/2 2/2 6238 6255 §790-6720 658 12143
VANADIUM ....c.cvveeeeasss 172 172 2.82 3.00 4.0-4.0 1.41 15.7
CHROMIUM ....coccvuenenns. /2 2/2 30.2 65.7 7.4-124 82.4 806
COPPER ..vevceccccanaanaas 2/2 272 19.3 19.7 16-24 5.30 67.3
IRON .covccrevvacannnosaes &/2 2/2 41801 43100 32600-53600 14849 176513
LEAD ..civveacennnncacosss &/2 2/2 13.3 17.1 6.4-28 15.1 153
MANGANESE ....ccovveeoaens 2/2 2/2 485 485 467-503 25.4 714
NICKEL .eccevccencccacasns 2/2 2/2 62.4 54.7 20-89 48.8 494
ZUNC cveerenccranencncess &/2 2/2 304 381 152-609 323 3284

Notes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.

e*e Canmnot be calculated.
(1) Detection frequency = a/b
where:

8 = Nunber of times a compound was detected

b = Total number of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, “A" or "Rv as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/S40/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standsrd deviation, and confidence interval resuits.
(3) Range = the range of detected values.

(4) The 95 percent upper confidence Limit is calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA W
Parameter
Detection Adjusted Geometric Arithmetic  Range(3) Standard Confiderce
Frequency(1) Detection Mean Mean Low/high Deviation Interval(4)
frequency(2) ug/! ug/tl ug/l ug/L
1,1-DICHLOROETHANE ....... 2/5 2/5 0.253 1.39 1.9-4.9 2.1 4.02
1,1-DICHLOROETHYLENE ..... 2/5 2/5 0.148 0.258 0.19-0.87 0.346 0.687
1,1,1-TRICHLOROETHANE .... 2/64 2/4 0.902 4.99 6.8-13 6.20 1.8
TRICHLOROETHYLENE ........ 3/4 374 1.33 1.87 1.0-4.3 1.7 4.60
Notes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.

*** Cannot be calculated.
(1) Detection frequency = a/b
where:

s = Number of times a compound was detected

b s Total number of samies tested

(2) Adjusted detection frequency omits sample results that were quelified with the flags, “A" or “R* as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Hesith Evatuation Marwal,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/S540/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mesn, range,

standard deviation, and confidence interval results.
(3) Range = the range of detected values.

(4) The 95 percent upper confidence Limit is calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT3 AREA W
No detected data could be obtained for this group
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT 3 AREA X

Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Conf idence
Frequency(1) Detection Mean Mean Low/high Deviation Interval(4)
Frequency(2) ug/l ug/l ug/t ug/l
1,1-DICHLOROETHANE ....... 3/7 377 0.331 1.17 0.56-4.4 1.66 2.7
1, 1-DICHLOROETHYLENE ..... 2/7 /7 0.269 1.31 0.26-6.2 2.33 3.47
1,1, 1-TRICHLOROETHANE .... 2/4 274 0.256 1.1 0.060-1.9 1.27 3.1
1,1,2-TRICHLORQETHANE .... 2/7 /7 g.172 5.30 0.52-34 12.6 17.0
1,2-DICHLOROETHANE ....... 2/7 2/7 0.183 0.504 0.20-0.41 0.889 1.32
TRICHLOROETHYLENE ..cce.e. 2/4 /4 0.256 1.82 0.17-7.0 3.45 7.3
TETRACHLOROETRYLENE ...... 3/7 37 0.313 13.0 0.21-8 32.6 43.2
Notes:

Data compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.
w** Cannot be calculated.
(1) Detection frequency = a/b
where:
a = Number of times a compound was detected
b = Total number of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, “A® or “R“ as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Marwal,
Office of Emergency Response snd Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence interval results.
(3) Range = the range of detected values.
(4) The 95 percent upper confidence (imit is calculated for the standard error of the arithmetic mean.




TABLE 2 (continued)
TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS
"UNIT 3 AREA X

No detected data could be obtained for this group
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA Y
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mezn Mean Low/high Deviation Interval(4)

Frequency(2) ug/i ug/t ug/! ug/t
CHLOROFORM ......covcee.a. 2714 2714 0.632 1.63 0.13-0.21 1.20 2.33
CHLOROETHANE +.cvvenoessss 1714 1714 1.91 4.30 19-1¢9 4.81 7.08
ETHYLBENZENE .ccvecvneeess 1/14 71 0.946 1.2 1.2-1.2 1.11 2.36
METHYLENE CHLORIDE ....... 2/14 2/14 1.48 1.92 1.7-1.9 0.924 2.45
1,1-OICHLOROETHANE ....... 15/19 15719 8.45 60.8 0.28-480 120 119
1,1-DICHLOROETHYLENE ..... 14/19 14719 6.20 36.8 0.61-190 62.1 66.8
1,1,1-TRICHLOROETHANE .... 8/14 8/14 6.39 68.5 14-230 83.8 117
1,1,2-TRICHLOROETHANE .... 6/19 6/19 1.80 53.0 1.7-860 196 148
1,2-DICHLOROETHANE ....... 5/18 5718 0.839 2.64 0.12-7.0 2.76 4.0
TRANS-1 2-DICHLOROETHYLENE 1/5 1/5 0.0585 0.0620 0.11-0.11 0.0268 0.0953
TRICHLOROETHYLENE ........ 12/14 12716 3.6 302 0.41-800 289 469
DICHLOROETHENE, 1,2° ..... 9/9 9/9 25.4 38.7 7.0-100 36.2 66.6
C1S-1 2-DICHLOROETHYLENE . 4/5 4/5 0.781 1.9 0.32-6.9 2.82 5.46
XYLENE ..ccveveconccccaes. 1714 1714 1.69 2.2 6.7-6.7 1.58 3.16
ACETONE .vevevececcansass. 1714 1714 7.72 8.42 10-10 4,04 10.7
TETRACHLOROETHYLENE ...... 7/19 7719 2.28 178 0.22-2800 641 487
METHYL ETHYL KETONE ...... 2/7 /7 3.9 5.21 11-13 4.67 9.53

Notes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.
**% Cannot be catculated. :
(1) Detection frequency = a/b
where:
8 = Number of times a compound was detected
b = Total number of samples tested
{2) Adjusted detection frequency omits sampie resuits that were gqualified with the flags, “A® or “R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Humnan Health Evalustion Menual,
Office of Emergency Response and Remedisl Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample resutts included.in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence interval resutts.
(3) Range = the range of detected values.
(4) The 95 percent upper confidence limit is calculated for the standard error of the arithmetic mean.




TABLE 2 (continued)
TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT3 AREA Y
No detected data could be obtained for this group
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TABLE 2 (continued)

TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA 2
Perameter
Detection Adjusted Geometric Arithmetic  Range(3) Standard Confidence
frequency(1) Detection Mean Mean Low/high Deviation Interval(4)
Frequency(2) ug/l ug/lL ug/L ug/ |
CHLOROFORM ......cccveee.. 1/6 176 4.45 10.6 4.0-4.0 19.2 30.9
1,1-DICHLOROETHANE ....... 7/8 7/8 16.8 29.2 2.0-95 3. 55.3
1,1-OICHLOROETHYLENE ..... 7/8 7/8 18.6 38.4 1.4-140 45.6 76.6
1,1, 1-TRICHLOROETHANE .... 4/6 4/6 51.5 15 14-480 192 354
1,1,2-TRICHLOROETHANE .... 2/8 2/8 5.37 10.8 10-14 16.6 26.6
1,2-DICHLOROETRANE ....... 1/6 176 4.89 1.1 7.0-7.0 19.1 11.2
TRICHLOROETHYLENE ........ 6/6 6/6 1862 2017 1100-3800 952 3016
DICHLOROETHENE, 1,2- ..... S/6 576 48.4 71.5 8.0-150 55.5 130
TETRACHLOROETHYLENE ...... 3/8 3/8 15.2 675 9.0-5300 18649 2238
DI-N-OCTYL PHTHALATE ..... 1/1 71 4.00 4.00 4.0-4.0 e bainked
PHENOLCCONSOH ) - SINGLE COMP 1/1 71 13.0 13.0 13-13 il e

Notes:

Data compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.

w*e  Cannot be calculated.
(1) Detection frecuency = &/b
where:

8 = Number of times a compourxi was detected

b = Total number of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, A" or “R* as
described in U.S. EPA, 1989, Risk Assessment Guidance for Superfund: Humen Health Evalustion Manual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only ssmple results included in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence interval results,
(3) Range = the range of detected values.

(4) The 95 percent upper confidence limit is caiculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER INORGANIC QFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA 2
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mesn Mean tow/high Deviation Interval (4)

Frequency(2) ug/l w/l g/t ug/ |
ALUMINUM ......cveineneeae. 171 11 318 318 318-318 el e
BARIUM ....conviennnnanes. 1/1 171 44.0 4.0 bbbl ree e
CALCIUM ..ievniannnananas. IN m7m 75200 75200 75200-75200 *** b
MAGNESIUM ......ccovvaeaas 1/1 1 28600 28600 28600-28600 *=* ree
POTASSIUM .......ccnvneess 1/1 171 2170 2170 2170-2170 o ew
SOOIUM .ovivecannnncananss 1/ 171 7930 7930 7930-7930 ee wve
VANADIWM .. ..civeiinaneee I/ 7 6.00 6.00 6.0-6.0 bl wee
CHROMIUM ....ccovennnanee. 1/1 1”71 55,1 §5.1 55-55 b e
COPPER ..ovvrcennnnanneses 1/1 i 101 101 101-101 oo bl
|4 P 74 in 110000 110000 110000- 11000 *=* wee
(17 ) P 74 71 26.0 26.0 26-26 o wee
MANGANESE .......vecveeees 171 i 809 809 809-809 e e
NICKEL ..ecvvveccnnncenees 171 171 40.46 40.4 40-40 et e
2INC teeveeoneenceccnnssss I/ 171 114 114 114-114 wee wee

Notes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.
we*  Carot be calculated.
(1) Detection freguency = a/b
where:
8 = Number of times a compound was detected
. b = Total number of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, "A" or "R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Nanual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/S40/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
stancard deviation, and confidence interval results.
(3) Range = the range of detected values.
(6) The 95 percent upper confidence Limit is calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA W
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mean Mean Low/high Deviation Interval(s4)
Frequency(2) ug/L ug/1 ug/ 1 ug/l
CARBON TETRACHLORIDE ..... 1/12 1712 0.0719 0.0992 0.53-0.53 0.136 0.185
CHLOROFORM ....ccvveveeas. 1/12 1712 0.0265 0.0271 0.050-0.050 0.00722 0.0317
METHYLENE CHLORIDE ....... 2/12 2/12 0.306 0.398 0.54-0.84 0.384 0.642
1,1-DICHLOROETHANE ....... 2/12 2/12 0.0872 2.27 2.9-24% 6.89 6.65
1,1-DICHLOROETHYLENE ..... 3/12 3/12 0.142 1.10 0.13-10 2.88 2.93
1,1,1-TRICHLOROETHANE .... 1/12 1712 0.0576 2.26 25-25 7.17 6.82
1,1,2-TRICHLOROETHANE .... 2/12 2/12 0.0157 0.0392 0.080-0.29 0.0815 0.0910
TRICHLOROETHYLENE ........ 6/12 6/12 0.362 22.4 0.12-210 60.6 60.9
CIS-1 2-DICHLOROETHYLENE . 2/12 2/12 0.145 0.425 1.7-2.4 0.774 0.917
TETRACHLOROETHYLENE ...... 2/12 2/12 0.0239 0.0533 0.22-0.27 0.0902 0.111
BIS(2-ETHYLHEXYL) PHTHALAT 1/1 171 3.00 3.00 3.0-3.0 vee e
BENZOIC ACID .evvvececeaas 171 " 9.00 9.00 9.0-9.0 e wew
Notes:

Data compiled primarily from ANL, 1990 snd COM, 1991 except as noted in the text.
*** Cannot be calculated.
(1) Detection freguency = a/b
where:
a = Number of times a8 compound was detected
b = Total nunber of samples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, “A® or “R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standard devistion, and confidence interval results.

(3) Range = the range of detect’é% values.
(4) The 95 percent upper confldence limit is calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA W
Parameter .
Detection  Adjusted Geometric Arithmetic  Range(3) Standard Conf idence
Frequency(1) Detection Mean Mean Low/high Deviation Interval(4)
Frequency(2) ug/l ug/L ug/t ug/t
ALUMINUM . .ovennennnnasses 1/1 in 9.5 94.5 95-95 b wew
BARIUM . icevenvnvenenenes 171 mn 37.0 37.0 37-37 ree v
CALCIUM ..ovcvvvennsasasss 171 L7A) 23800 23800 23800-23800 we* wen
.o 171 19000 19000 19000- 19000 =+ e
. INn n 3490 3490 3490-3490 i wew
SODIUM ..cvcernnanscncnees 1/1 mn 5370 5370 $370-5370 bkl wow
CHROMIUM ...c.vcevecaneeas 1/1 11 11.2 11.2 11-11 bl ew
COPPER .coocevecnnnsennses 1/1 iVA] 11.8 11.8 12-12 e wee
IRON .covcevvcencnencnceas 171 m 27100 27100 27100-27100 *w» e
LEAD .cieverccnrcnesannses 1/1 n 14.9 14%.9 15-15 e e
MANGANESE .e.eovennnnnnnes 171 m”n 204 204 204204 ver e
NICKEL cevevnnreenanaenses /1 VA 13.4 13.4 13-13 vee e
1 IR TA. n 2670 2670 2670-2670 e new

Notes:

Date compiled primerily from ANL, 1990 and COM, 1991 except as noted in the text.
we*  Cannot be calculated.
(1) Detection frequency = a/b
where:
a = Number of times a compound was detected
b = Total number of samples tested
(2) Adjusted detection frequency omits semple results that were qualified with the flags, "A" or “R* as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Nealth Evaluation Manuatl,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standard devistion, and confidence interval results.

(3) Range = the range of detected vaiues.
(4) The 95 percent upper confidence limit is calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA X

Parameter

Detection Adjusted Geometric Arithmetic  Range(3) Standard Confidence
frequency(1) Detection Mean Hean Low/high Deviation Interval(4)
Frequency(2) ug/l ug/L ug/t ug/t
CHLOROFORM ....evvevnaeens 1/7 177 0.0337 0.0371 0.080-0.080 0.0204 0.0560
TOLUENE ..cvvvenvcaceseess /7 Va4 0.877 19.6 135-135 s0.8 66.6
BENZENE, HEXADECONE ...... 1/7 w7 0.113 0.120 0.24-0.24 0.0529 0.169
1,1-DICHLORCE THANE ....... 6/10 6/10 0.166 0.298 0.090-1.2 0.366 0.560
1,1-DICHLOROETHYLENE ..... 3/9 3/9 0.108 0.152 0.16-0.60 0.174 0.285
1,1,1-TRICHLOROETHANE .... 1/7 /7 0.147 0.261 0.75-0.75 0.256 0.498
1,1,2-TRICRLOROETHANE .... 3/9 379 0.0226 0.0389 0.030-0.13  0.0451 0.0736
TRICHLOROETHYLENE ........ 8/9 8/9% 1.57 2.96 0.42-9.3 2.95 5.23
CIS-1 2-DICKLOROETHYLENE . 1/8 178 0.141 0.288 1.6-1.6 0.530 0.731%
TETRACHLOROETHYLENE ...... 2/9 /9 0.029¢9 0.197 0.070-1.6 0.526 0.602
N-BUTYL BENZYL PHTHALATE . 1/1 171 2.00 2.00 2.0-2.0 o ew
DI-N-OCTYL PHTHALATE ..... 1/1 171 95.0 95.0 95-95 e bl
BIS(2-ETHYLHEXYL) PHTMALAT 1/1 n 68.0 68.0 68-68 b b
DI-N-BUTYL PRTHALATE ..... 1/1 i 7.00 7.00 7.0-7.0 bninid b
BENZOIC ACID ..cvcvvvnnee. 171 i7A 4.00 4.00 4.0-4.0 il vew
Notes:

Date compiled primerily from ANL, 1990 and CON, 1991 except as noted in the text.

s+ Cannot be calculated.
(1) Detection frequercy = a/b
where:

2 2 Number of times a compound was detected

b = Total number of sampies tested
(2) Adjusted detection frequency omits sampie results that were qualified with the flags, “A" or "R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human NHealth Evaluatrion Marual,
office of Emergency Response snd Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
only sample results included in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence interval resutts.

(3) Range = the range of detected values.

(4) The 95 percent upper confidence limit is calculated for the standard error of the arithmetic mean.




PIOQ wo. 1! N
Gu.prg 03/22/91 12:00:26 TABLE 2 (continued)

TCAAP GROUND WATER INORGANIC QFF SITE SAMPLE DATA STATISTICS

UNIT & AREA X
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection  Mean Mean Low/high Deviation Interval(s)

Frequency(2) ug/L ug/L ug/l ug/t
ALUMINUM . ....veennnaneee. I n 201 201 201-201 on ee
ANTIMONY ............ 11 1”1 37.3 37.3 37-37 eve ver
BARIUM .oooetninnnnnnnnna. 1/1 1”1 13 113 113-113 bk ver
CALCIUM tuveerinnannannns /1 1”7 63900 63900 63900-63900 *** e
COBALT .ccuveennoccensonas 1/9 n 8.50 8.60 8.6-8.6 e b
MAGNESIUM .....cc0000e0ee. 1/1 7 23500 23500 23500-23500 wer v
POTASSIUM «.ecounnannenans 1/1 1”1 2260 2260 2260-2260  wev e
SOOI ..ocveieinnananans 1/ 171 5980 5980 5080-5980  wee e
VANADIUM ........000eenen. I n 6.10 6.10 6.1°6.1 oaw P
CADNIUM ..uvvrinnnancnanns 171 1”1 8.20 8.20 8.2-8.2 wee e
CHROMIUM .......0cc0neeeee 171 i 113 113 113-113 wew ekl
COPPER teveeviccnnsanencee /1 i 38.4 38.4 38-38 wew »ow
IRON ©eenrernnaneneaneeeas 11 ”n 104000 104000 104000- 10400 *** wee
LEAD ..covenaccecnnnananss /1 1”1 2.0 24.0 24-2 e we
MANGANESE .. 171 1”1 801 801 801-801 wew e
NICKEL .. 171 71 92.7 92.7 93-93 wew e
ZIMC eiiincivenncnnansenss I/ 174 183 183 183-183 erw o

Notes:

Data compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.
ees Camnot be caiculated.
(1) Detection frequency = a/b
where:
a = Number of times a compound was detected
b = Total number of sasples tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, “A" or “R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Heslth Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Finat, Washington, D.C., EPA/540/1-89-002.
Only sample results inc!mged in the adjusted detection frequency were used to determine mean, range,
standard devistion, and'confidence interval results.
(3) Range = the range of detected values.
(4) The 95 percent upper confidence |imit is calculated for the standard error of the arithmetic mean.

1
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA Y

Paraneter

Detection Adjusted Geometric Arithmetic  Range(3) Standard Confidence

Frequency(1) Detection Nean MNean Lowshigh Devistion Intervat(4)

Frequency(2) ug/L uw/l ug/t wst
BROMOD | CHLOROMETHANE ..... 1/14 W14 0.092s 0.404 0.11-0.11 ¢.888 0.917
CHLOROFORM ..cvvevcosssess 1714 1714 0.0751 0.409 0.30-0.30 0.889 0.922
TOLUENE .ocevececccscnses. 110 171 0.273 6.4k 84-84 2.3 19.3
METHYLENE CHLORIDE ....... 2/14 r7al} 0.404 0.641 0.53-0.73 0.804 1.10
1,1-DICHLORCETHANE ,...... 14/15 14715 1.10 1.8 0.12-5.0 1.67 2.73
1,1-DICHLORQETHYLENE ..... 13/15 13715 0.996 1.42 0.16-4.0 1.12 2.04
1,1, 1-TRICHLOROETHANE .... 10/14 10/14 3.05 6.21 0.76-22 6.64 10.0
1,1,2-TRICHLOROETHANE .... 7/15 7/15 0.0778 0.418 0.030-0.55 0.856 0.892
1,2-DICHLOROETHANE ....... 8/14 6/1% 0.0754 0.410 0.040-0.14 0.887 0.922
TRICHLOROETHYLENE ........ 15/15 15/15 3.6 43.0 3.3-3 .8 56.7
CIS-1 2-DICHLOROETHYLENE . 10/13 10/13 0.586 1.5 0.26+4.5 1.58 2.21
XYLENE ..c.vvcecccceccasse 1716 1716 0.674 0.8343 1.3-1.3 0.733 1.28
TETRACHLOROETHYLENE ...... 7714 7714 0.0682 0.403 0.030-0.13  0.889 0.917
Notes: .

Data compiled primarily from ANL, 1990 and COM, 1991 cxupt as noted in the text.
e  Cannot be calculated.
(1) Detection frequency = ¢/b
vhere:
a = Number of times & compound uas detected
' b = Total mmber of sasples tested
(2) Adjusted detection frequency amits ssEpie resuits that were q.ntifhd with the flags, “A® or "&* a3
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Humen Hesith Evaluation Manusi,
Office of Emergency Response snd Remediai Response, Interim Finsl, Vashington, D.C., EPA/S4L0/1-89- ooz.
Only saspte rasults inctuded in the adjusted detection freguency wers used to determine mean, range,
standard devistion, and confidence interval results.

(3) Range = the range of detected values.
(&) The 95 percant upper confidence limit is calculated for the standard error of the arithmetic mean.




IABLE ¢ (continuea)
TCAAP GROUND WATER INORGANIC offF SITE SAMPLE DATA STATISTICS

UNIT 4 AREA Y
No detected data could be obtained for this group
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT & AREA 2

Parameter

Detection  Adjusted Geometric Arithmetic  Range(3) Standard Conf idence

Frequency(1) Detection Mesn Mean Low/high Deviation Interval (&)
Frequency(2) ug/l ug/t ug/1l ug/lL
TOLUENE ..ceverenceacanas. 3/12 3712 1.75 23.3 7.0-250 7.4 8.7
1,1-DICHLOROETHANE ....... 12/13 12713 7.28 25.7 0.090- 160 45.0 52.9
1,1-DICHLOROETHYLENE ..... 11/13 11713 7.02 26.4 0.55-130 44.3 53.2
1,1,1-TRICHLOROETHANE .... 8/12 8712 18.5 106 17-570 180 220
1,1,2-TRICHLOROETHANE .... 5/13 5/13 0.768 2.79 0.12-20 5.20 5.93
1,2-DICHLOROETHANE ....... 5/13 5713 0.686 1.57 0.30-4.0 1.28 2.34
TRICHLOROETHYLENE ........ 12/12 12712 168 3n 0.73-880 238 462
DICHLOROETHENE, 1,2- ..... 4/6 &/6 11.6 26.3 8.0-96 35.9 64 .1
CIS-1 2-DICHLOROETHYLENE . 5/6 5/6 2.64 5.38 1.4-13 4.68 10.3
ACETONE .v.civeecrcnanonse 1/12 1/12 7.43 7.7%9 7.0-7.0 2.38 9.30
TETRACHLOROETHYLENE ...... 5/13 5713 0.758 .73 0.050-110 30.1 27.9
BENZOIC ACID ...cveveeens. 171 11 170 170 170-170 e e

Notes:

Data compiled primarily from ANL, 1990 and (DM, 1991 except as noted in the text.
s Cannot be calculated.
(1) Detection frequency = a/b
where:
a = Nutber of times & compound was detected
b = Total number of smples tested
(2) Adjusted detection frequency omits saapie results thst were qualified with the flags, "A" or “R" as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Yealth Evaluation Marwal,
Oftice of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-89-002.
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standard devistion, and confidence interval results.

(3) Renge = the range of detected values.
(4) The 95 percent upper confidence Limit is calculated for the standard error of the arithmetic mesn.
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TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA 2
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mean Mean Low/high Deviation Intervai(4)
Frequency(2) ug/L ug/L g/l ug/tL
ALUMINUM ...vvvvnsnnecees. I/1 171 298 298 298-298 e wee
BARIUM ..ccucvivncnsasneess I/ 71 16.6 16.6 17-17 e bdeied
CALCIUM .. ocivevrvennccees 171 11 36500 36500 36500-36500 ** wew
MAGNESIUM .....co0naneeeee 1/1 171 23200 23200 23200-23200 *** ee
POTASSIUM ..ovenccecoscess 1/1 171 3510 3510 3510-3510 wee e
SODIUM .ivveveansoncascees 1/1 A 7500 7500 7500-7500 e vee
CHROMIUM ........ VAl m 28.2 28.2 28-28 oo wee
COPPER ... i1 171 21.4 21.4 21-21 e wee
IRON ..ccvveccvnceanceaass 1/1 i 39400 39400 39400-39400 *** e
LEAD ...cvceceveccncancees 1/1 171 31.8 31.8 32-32 bl e
MANGANESE ccccccveasnasess 1/1 n 232 232 232-232 e e
NICKEL .cevveveccccccnsanss 1/1 i 26.9 26.9 27-27 e wee
4 4 L~ 2 | 71 2820 2820 2820-2820 e wee
Notes:

Dats compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.
ses  Cannot be calculated.
(1) Detection frequency = a/b
where:
a = Number of times a compound was detected
b = Total rumber of samples tested
(2) Adjusted detection frequency omits sample results thst were qualified with the flags, “A® or “R* a3
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Numsn Health Evaiuation Manual,
Office of Emergency Response and Remsdial Response, Interim Final, Washington, D.C., EPA/S540/1-89-002.
Only sample results included in the sdjusted detection frequency were used to determine mean, range,
standard devistion, and confidence interval results.
(3) Range = the range of detected values. .
(4) The 95 percent upper confidence limit is calculated for the standard error of the arithmetic mean.




TABLE 3

PARAMETER VALUES USED IN EXPOSURE DOSE CALCULATIONS
SOURCE: TCAAP GROUND WATER
SCENARIO: FUTURE ALTERNATE LAND USE - PROBABLE CASE

Body Frequency Duration of Years of
Amount Weight of Contact Each Event Exposure
- ngested (kg) _(days) (h/day) ()
! T1 (L/day)
Child ; o T
0-1 0.307-:‘; ' - 13 365 NA 1
2-4 0.743 133 365 NA 3
5-9 0.861 225 - 365 NA 5
10- 14 1025 379 365 NA S
15-19 1.241 60.1 365 NA 5
Adult 14 70 365 NA 1
INHALATION (m’/hr)*
Child
0-6 038 142 _ 165 0.12° 6
7-18 1.1 413 365 0.12° 12
Adult 0.6 70 365 0.12° 12
DERMAL SORPTION (m)
Child: .
0-6 0.72 14.2 365 0.12 6
7-12 1.13 298 365 0.12 6
13-17 1.62 51.7 365 0.12 5
Adult 1.82 70 365 0.12 13
Notes:
a The inhalation rates must be converted {rom m*/hr to L/minute for use in the shower model (Appendix E). To make the conversion, each

value must be multiplied by a factor of 914/60. The derivation of this factor is described in the text of Appendix C.

b Calculation of exposure doses via dermal sorption also requires the use of permeability constants to determine how much of each chemical is
absorbed into the body. The use of permeability constants is discussed in Section 11.C.2.

c The value of 0.12 hours/day corresponds to 7 minutes/day.




TABLE 3 (continued)

PARAMETER VALUES USED IN EXPOSURE DOSE CALCULATIONS
SOURCE: TCAAP GROUND WATER '
SCENARIQO: FUTURE ALTERNATE LAND USE - REASONABLE MAXIMUM CASE

Body - Frequency Duration of Years of
Amount Weight of Contact Each Event Exposure
Ingested (kg) _(days) _ (hr/day) L)
INGEST (L/day)
Child
0-1 0.39%6 73 365 NA 1
2-4 0.787 133 365 NA 3
5-9 0.898 225 365 NA 5
10-19 1.060 379 365 NA 5
15-19 1.280 60.1 365 NA 5
Adult 20 70 365 NA 51
INHALATIOQN (m’/be)*
Child
0-6 . 08 142 365 0.20° 6
7-18 11 413 365 0.20 12
Adult 0.6 70 365 0.20 52
DERMAL SORPTION (m’)
Child '
6-6 0.726 14.2 365 0.20 6
7-12 : 113 298 365 0.20 6
13-17 1.62 517 365 0.20 5
Adult 1.82 70 365 : 0.20 53
Notes:
a The inhalation rates must be converted from m’/hr to 4 minutes for use in the shower model (Appendix E). To make the conversion, each
value must be multiplied by a factor of 914/60.
b Calculation of exposure doses via dermal sorption also require the use of permeability constants to determine how much of each chemical is

absorbed into the body. The usc of permeability constants is explained in Scction 11.C.2.

c The value of 0.20 hours/day corresponds to 12 minutes/day.




TABLE 4-1

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE 1LAND USE
PROBABLE EXPOSURE OONDITIONS

CARCINOGENIC EFFECTS
ure mg/kg/da
BPA Weight Concentration Child Child Ohild Chitd Child Lifetime Bxpasure Slope Factor Upperbound Excess
Compou of Evidence __(mg/L) | 91 24 59 10M 1519  Adult  Dose (mefkg/day) (mp/kg/day)’'  Lifetime Cancer Risk

. ARFA V
Benzene A 44804 267TR07 1.06B06 121006 857807 65SE07 1.39R06 S.4SE06 29802 2807
Chloroform B2 3.92B-05 236808 939E-08 107B07 757TE08 S.78E-08 1.2)1-07 481507 6.12-03 2809
1,1-Dichioroethane C S.16B-04 310B-07 123806 L141B06 1.60B-06 7.64B07 162006 693806 91802 6007
1,1-Dichloroethene C 303804 1.81B-07 7.24B-07 B.298-07 SBSBE07 447B07 9521207 3 N2B-06 6B-01 21206
1,2-Dichlorocthane B2 1.902-04 1.14E-07 4.54B07 S5.19B-07 3678B-07 280E-07 5978.07 2.338-06 9.12.02 2807
Trichloroethene B2 JMUEB-04 207807 B8.23B07 9430407 6.64B-07 S078-07 1.0812-06 4.228-06 1.18-02 5108
Bis(2-ethylhexyl)phthalate B2 4.50B-03 2.0B-06 1.08B05 1.23E05 B.71E06 6.64E-06 141E-05 3.53B-05 14B-02 88407
Total Pathway 4106

ARPA W
1,1-Dichloroethanc [of 19803 836807 333806 3B80B 06 269B-06 2051206 4378306 1. HEB0S 9.1E02 21306
1,1-Dichloroeihene C 258B-04 1.568-07 6.178-07 7.05P-07 4.99E07 181B07 8111207 3.20B-06 6801 2106
Trichlorocthene |2 187803 112806 446B-06 5.11E-06 361E0f 2 ME-06 SBBE06 230B-05 1102 .07
Total Pathway 41506

ARDPA X
1,1-Dichloroethane C 117503 7.031:-07 280B-06 J20E-06 2.26E-06 1.73-06 3.688-06 1.44E05 9.11502 1:-06
1,1-Dichloroethene C 1.310:-03 787307 314306 35BR-06 2353E06 1.94E-06 4.1213-06 1.61B-05 68-01 113-05
1.1,2-Trichloroethane C 5.301:-03 3.19B.06 1.278-05 145E05 LO2LE-05 7.6-06 1.671:-05 6.51C-05 $.715-02 41306
1,2-Dichioroethane n2 SO41L.04 303E07 121606 138106 9.70LE-07 7436307 1.59H-06 6.202-06 9.11.02 0107
Trichlorocthene B2 1.82B-03 1OYE-06 4.37B-06 4971106 3SIE06 2.69E-06 5.728-06 2. 4E-05 L1102 307
Total Pathway 201508

ARPA Y
Chloroform B2 . 16)E.0 N 9.9C-09 3901106 446806 IISE06 241E06 5.1213.06 20805 6.1E-03 107
Methylene chioride B2 1.928-03 1.ISE-06 459B-06 $5.25B-06 3.71E-06 283B-06 6.03E-06 2.3682-05 75103 207
1,1-Dichloroethane c 6.082-02 366005 146B-04 1.66E-04 1ITE04 9.00B05 1.92B-04 748E-04 9.1B02 08
1,1-Dichlorocthene (o 3.68B-02 221B-05 B8IE05 1.0IBO4 7.11EB-05 S43B05 1.1682-04 453804 61201 304
1,1,2-Trichlorocthane C $.308.02 29005 12TB04 145004 102BE04 79005 167004 6SIE04 5.710.02 4GOS
1,2-Dichlorocthane B2 2641103 1.591L.06 630B-06 7211406 S10B.06 3BYR-06 B.30E-06 IUB05 9.1R.02 IL06
Trichloroethene B2 3.028-01 1.81P04 7.24B-04 B29E-04 SBAB-04 446804 949E4 I NE03 1LIE02 4105
Tota! Pathway B804
AREA 7, .
Chloroform B2 1.0683-02 6.3718-06 254805 2900105 2.05B-05 156805 23.3IE-05 1.30E-04 6.10-03 81207
1,1-Dichloroethane . C 292302 176805 6.99B05 B8.00B05 5.64E05 431805 9.1813.05 359104 91802 31805
1,1-Dichloroethene C 3841202 230805 921B05 105004 743B05 S661208 1.21R.04 4 N4 6101 304
1,1,2-Trichloroethane c 1.082.02 649006 258105 2951205 209805 1591205 339105 1284 S0 8106
1,2-Dichlorocthanc D2 1110302 667006 2.668-08 104B0S .2.14E05 164105 349005 1361104 911102 11205
Trichlorocthene B2 2.02B+00 121E03 484E03 SSIB0) 389E03 297803 6.3IE.03 248002 1102 1N}

Total Pathway 61104



Compounds

Benzene
Chloroform
1,1-Dichloroethane
1,1-Dichlorocthene
1,2-Dichtoroethane
‘I'richloroethene

Bis(2-ethythexyl)phthalate

1,1-Dichlorocthane
1,1-Dichloroethene
Trichlorocthene

1,1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichlorocthane
1,2-Dichloroethane
Trichloroethene

Chloraform
Meihylene chloride
1.1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichlorocthane
1,2-Dichlorocthane
Trichloroethene

Chloroform
i,1-Dichlorocthane
1.1-Dichioroethene
1.1,2-Trichloroethane
1,2-Dichloroethane
Trichloroethene

EPA Weight
of Bvidepee

ggnan

82

132
H2

EXPOSUR‘E VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration

{mg/1.)

1L15B-03
SSIB-05
1.168.03
6.491-04
8.00E-05
525004
6.0E-03

4.02B-03
687C-04
4.30B-03

271E-03
347E-03
1.76-02
4.10E-04
7.0E-03

2.10B-04
1.90E-03
1.19E-01
6.68E-02
148E-01
4.01E-03
4.69L-01

4.08-03
5.53C-02

- T.665-02

1.431:-02
701503
3028400

TABLE 3-2

CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

' Lixposure Dose (mp/kg/day)

Child
1]

BIIE-07
427008
8.991:-07
5.0313.07
6.201:-08
4.07E-07
464806

3.11E06
$.33E07
3.338-06

2.10B-06
2.69E-06
1.32E-05
317807
5.43B-06

1.63E-07
1.478-06
9.23E-05
5.)7E-05
1.156-04
311606
3.63C-04

3.1013-06
4.29E-05
5.94E.-05
LIIE-0S
$.431:-06
2.34E-03

Child
24

292806

1.40L:-07
2.94E-06
1.65E-06
203607
1.338-06
1.521:-05

1.02B-05
1.74E-06
1.09B-05

6.86B-06
8.79E-06
433805
1.041-06
1.7T78-05

531607
4.80E-06
3.0213-04
1.698-04
375B-04
1.0212-05
L19E-03

1.02E-05
1.40E-04
1.94E-4
3.63E-05
1.7703-08
7.631:-03

Child Child
59 10-14

ARFA YV
328E-06 2.3013-06
1.578-07 1.108-07
331E-06 231E-06
1.85LE-06 1.30L-06
2.28E-07 1.60L-07
1.50LE-06 1.05E-06
1.71B-05 1.201:-05

ARIA W
1.ME-05 8.00B-06
196806 137806
123805 8.57B-06

AREPA X
1NB06 541B-06
986B-06 6.94L-06
484E.05 3.39E-05
1.178-:06 8.21E-07
1.998-05 1.40E-05

ARVA Y
S99E07 4.19E-07
S418-06 3. ME06
339B04 238EB-04
191B-04 1.M1304
4.2:8-04 294004
1.14E6-05 8.00BE-06
1.ME-03 9.36E-04

ARUA 7
1.14605 8.00E-06
158304 1.11BN4
219604 151E-04
4.081:-05 283105
1991505 1.40E-05
857103 6.03G-03

Child

1519 Adult

1L.74E-06 2.38L-05
8.361:-08 1141306
L76E-06 2411305
9.86E-07 1.35E-05
1.21E-07 1.6713-06
8.001:-07 1.OYIS-0S
9.14E-06 1.25)i-04

6.115-06 838105
1LOAE06 1431308
6.54E-06 8.9613-05

412006 5.64B-05
5.28C-06 722805
259005 3.541204
6.243-07 8521306
1.06-05 1.461:-04

JVYE07 4371306
289LE-06 3.9613-05
1811304 248103
101804 1391103
2.25E-04 3.0813-03
6.1013-06 8.3813-05
7.14E-04 9.761303

6.09E-06 8311305
8.435-05 1151303
116104 1.6013-03
2181305 298104
1.061:-05 1461304
4.5913-03 6.281:-02

Lifetime lixposure  Stope Factor

Dose (mg/kp/day) _(mp/ky/day)

3.49G-05
L67L-06
3.558-05
1.981-05
2.441-06
1.601:-05
1.838-04

1.236-04
2.10-05
1.318-04

8.262-05
1105304
5.196-04
1.258-05
2.14E-04

6.401-06
5.80E-05
3.631:-03
2041103
451603
1.238-04
143602

1.2013-04
16903
234103
4.441:-04
2.14E-4
9.200:-02

29E-02
6.11:-03
2.1E-02
6L3-01

9.11:-02
10302
14E-02

9.1B-02
61204
11802

9.1E-02
6E-01

5.70-02
9.1B-02
1.1B-02

6.1C-03
751303
91002
68-01

5.763-02
9.18-02
118302

6.1C-03
21802
6L-01

57602
91802
LIEE-02

-1

Total Pathway

Total Pathway

Total Pathway

Total Pathway

Totat Pathway

Upperbound Excess
Lifetime Cancer Risk

HL-06
108
36-06
1308
2:-07
21507
3506
205

105
1805
11206
2605

8106
6105
3B-05
1B-06
2806
1304

4108
41107
3E-04
12-03
304
11308
2004
80

mo7
204
HE-03
3105
21:.05
2
213-03



Compounds

Benzene
‘T'richlorocthene
Chioroform
1,1-Dichtorocthane
1,1-Dichlorocthene
1,2-Dichloroethane

Bis(2-cthylhexyl)phthalate

1.1-Dichloroctihane
1,1-Dichlorocthene
“Frichloroethene

1.1-Dichlorocthane
1,1-Dichlorocthene
1,1,2-Trichlorocthane
1,2-Dichlorocthane
Trichloroethene

Chloroform
Methylene chloride
1,1-Dichlosocthane
1,1-Dichtorocthene
1,1,2-Trichloroethane
1,2-Dichtorocthane
Trichlorocthene

Chloroform
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,2-'Frichloroethane
1,2-Dichtoroethane
‘Trichlorocthene

[iPA Weight
of Lividence

A
B2
B2
C
C
B2

TABLE 4-3

EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentriion

{mg/L)

4.4E-04
3404
3921305
5.161:-04
JOE-(4
L90E-04
4.501:-03

1.39E-03
2581304
1.87E-03

1178603
1.316.03
$.3015.03
5.040:.04
1.8208-03

1.6313-03
1928803
690802
1.681:-02
$.301:-02
264103
3.02E-01

1.061:-02
192102
38402
1.0813-02
11130
20218+ 00

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Exposure [ose (mp/kp/day)

Child
L6

259E-07
1811306
207607
271E-06
1.59E-06
1.00E-06
LI1TE-07

71.3213-06
1.36E-06
9.84B-06

6.1713-06
691106
2 ME-05
2.651:-06
9.58E-06

)
8.59-06
101805
31ARM
1.931-04
294
140104
1.59E-03

5.58E-05
154104
2.021:-4
5.6913-05
SR4L0S
1.0613-02

Adult

2.88E-07
2.02B-06
229807
3.03E-06
1.77E-06
11106
1.308-07

8.131:-06
1.5011-06
1.098-05

6.8412-06
7660406
31.098-05
2951806
1.06E-05

9.54B-06
1120205
356804
2.158-04
309144
1541808
L77E-03

6.212-05
1.00-05
22505
6.231:-05
6.49C05

CARCINOGENIC EFFECTS
Child Child
Y] 1347

ARIA V
1.941:.07 1.341:-07
1.3503-06 9.291:.07
1.55E-07 1.061E-04
2.03L5-06 1.40E-06
L193:-00 8.21K-07
7.491-07 S.16E-07
8.811:.08 6.031:-08
ARVA W
5471300 I NE-06
1.0212.05 6.9913-07
1.37B-06 $.08B-06
AREA X
4.610-06 3706
S.1613-06 3.558-06
2.081-05 1.441:-05
1.988:-06 1.381:-06
717506 4.9411.06
ARPA Y
1.32E-06 4.421:-06
7.565-006 5.216-06
238804 165004
1.458-04 1.00E-4
208504 1.ME-04
1.0483.05 716106
1.198.03 8.198.04
ARIA 7
4.1813-05 28705
1150 192605
1.521:-04 1.OSE-05
4251505 293E-05
43NS 30105
7.9413-03 5.481:-03

117802

Lifetime lixposure  Slope Factor

Dose (mg/kg/day) _(mg/kg/day) !

875007
6.110:-06
© 6.981:-07
9.1811-06
5.3613-06
33706
3.96E-07

2.46LE-05
45706
132808

2.03t:-08
2.321i-05
9.411i-05
8.961:-06
3.23ti05

289105
- 3416-05
1.08t:.03
6.5413-04
9.411-04
470105
5.3716-03

LROE-(4
SA8E-04
6.8213-04
192054
19701
3.5813-02

2.98-02
1.200.02

61103

1.3E-0t
6.51:-01
1.38-01
9.3B8-02
Total Pathway

Lol
658-01
1.28-02
Total Pathway

1.382-01
6.522-01
6.311-02
1.313-01
126802
Total Pathway

6.10-03
7.512-03
1.36.02
6.5C-01
6.313-02
1300t
128-02
Total Paithway

6.13.03
Lacat
6.513-01
6.313-02
13601
121302
Tolal I'athway

Upperbound Pixeess
Lifetime Cancer Risk

3Li.08
ni-us
aE-m
1E-06
306
41307
4108
41-06

3E-06
3E-06
613-06

3606
305
61306
1606
3E-05

2F-07
28807
1Hi-0s
413-04
6li-05
61i-06
SE-04

1£-06
H:-08
41:-04
116-05
IE-05
a0
91i-04



TABLE 4-4

EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE 1L AND USE

RME CONDITIONS
CARCINOGENIC EFFECTS
EPA Lxposure Dose (mp/kp/day) : Upperbound
Weight of Concentration Chitd Chitd Child Lifetime Bxposure Slope Factor Bxcess Lifetime
Compounds Evidence (mg/L) 06 212 1317 Adult Dose (mg/kg/day) (mg/kg/day)’}  _Cancer Risk
AREA V
Benzene A 1L1SE03 1.13E-06 B.38E-07 $.766-07 5.07L-06 161806 291302 2607
Chioroform 2 SSIB05 4807 361E-07 209000 2.18L:-06 3.2813-06 6.113-03 21:-08
1,1-Dichloroethane c 1.16B-03 1.03E-05 761E-06 $.25E-06 4621305 6931105 13501 95:-06
1,1-Dichlorocthene c 6.49E-04 $.748.06 427806 2931306 2.581:-08 $831.05 6.5E-01 a5
1,2-Dichlorocthane B2 8.00E-08 7.08E-07 $.256-07 361807 2.181:-06 47706 13801 6E-07
Trichloroethene B2 S.B5EM 465106 3.458-06 237006 208105 312105 12102 a0
Bis(2-ethylhexyl)phthatate n2 6.00E-03 ©2.63E-07 1.95C-07 1LUE0? 1.181:-06 1L.TIE-06 9.31-02 2607
‘Total Pathway SLi-05
ARFA W
1,1-Dichloroethane C 4.026+03 3.56E-05 2.64E-05 1L82E-05 1.591E 2395-4 1.3E-01 33-05
1.1-Dichloroethene c 6.87E-04 6.0913-06 4.51E-06 3.12E-06 2.744:-08 450105 6.513-01 3105
Trichlorocthene B2 4.30B-03 381605 283E-05 1.94E-08 1.72E-04 258B-04 1.2E6-02 306
Total Pathway 6L-05
RIA .
1,1-Dichloroethane c 271803 2.40E-05 1.78E-05 1.238-05 1.08E-04 162004 13601 2805
1,1-Dichloroethene C 347803 3.07€-05 229605 1.57E-05 1.388-04 206504 6.51301 1E-04
N .Z-Trichlotocllime C 1.70B-02 1.508-04 LUEM - 7.69E-08 6.75C-04 10103 6.3E-02 6[:-05
1,2-Dichlarocthane B2 4.10B-04 3.621-06 269106 1.86E-06 1.636-05 2441305 13501 i
Trichlorocthene B2 7.00E-03 6.20L-05 4.6003-05 317605 2.78L-04 4.18E-04 12802 SE-06
‘Total Pathway 2E-04
A
AREBA Y
Chloroform B2 2.10E-04 1.86E-06 1.38-06 946007 8.36F-06 1.25E-05 6.1L-03 8B-08
1,1-Dichtoroethane C LI19E-01 1.051:-03 181604 $.381-04 413603 7.1E03 1.3-0t 904
1,1-Dichioroethene C 6.680-02 59164 4.38E-04 3.028-04 265603 3.981-03 6.5L:-01 3303
1,1,2-Trichiorocthane C 14801 1.31E-03 9.726-04 6.698-04 5.28L:-03 8.841:-03 6.313-02 614
1,2-Dichloroethane B2 401803 3.558-05 2.63E-05 1.82L:-05 159504 23784 13601 3E-05
Trichloroethene B2 469801 4.15£-03 3.0802-03 212003 1878-02 2.80B-02 12602 3204
Methylene chloride B2 1.90E-03 1.6813-05 1.24B-05 8.60E-06 755605 11304 7503 813-07
Total Pathway 4E-03
ARVA Z
Chtoroform B2 4.00E-03 3.5482-05 2.63E-05 1.82E-05 1.59C-04 238804 6.1E-03 1606
1,1-Dichloroethane C 553602 4.89L-4 36404 2.50B-04 2.201:-03 3.291:-03 1.36:-0t 4E-04
1,1-Dichlorocthene C 7.6612-02 6.78E-04 5.041-4 3468-04 5.066-03 4.881:-03 6.51.01 R0
1,1,2-Trichloroethane C 1431302 1.26E-04 9.39L-05 6.4612-05 S.68L-04 8.52E-4 6.31:-02 SE-05
1,2.Dichlorocthane 12 70003 6.2001:-05 4.60L-05 317108 2. 7104 407004 Lat-ot . Sti-os
‘I'richloroethene B2 3.021:400 2.681:-02 1L.99E-02 1.361-02 1L19E-01 1LLE-0L 1.21:-02 2603

Toual Pathway ob-03



TABLE a4-5

EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER (UNIT 3)

RME FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS
EPA . Exposure Dosc (me/kg/day)
Weight of Concentration Child Child Lifetime Fxposure Slope Pactor Upperbound Excess
Compounds Budence () 06 218 Adult Dosc (mp/kg/day)  (ma/kg/day)”'  Lifetime Cancer Risk

Benzene A 4.4B.01 1.01B06 480B-07 154E-07 1.64B-06 2902 SE08
Chloroform B2 3INE0 96807 9.17807 295807 ) 2.18806 8.18-02 B
1,1-Dichioroeihene C 303801 8.18E07 1715807 249807 1.84B-06 12B+400 2806
1,2-Dichlorocthane B2 1.90B-01 452807 421E0 1.38B-07 1.02B-06 9.1802 9B-08
Trichiorocthene B2 3.ME-0! 856B-07 8.11B-0? 261807 1.93R-06 1.78-02 B8
Total Pathway 2B-06

w
1,1-Dichlorocthenc C 2.58E-01 6.96B-07 6.608-07 2.12807 157806 1.2B+00 2806
Trichioroethene Bz LATB+00 4.66B-06 4.41E-06 142E-06 1LOSE-05 1.78-02 2807
Total Pathway 2B-06

ARPA X
1,1-Dichloroethene (o 131B+00 351B-06 335806 1.08E-06 794106 1.2B+00 1805
1,1,2-Trichloroethane C $.30B+00 1.168-05 1.09B-08 3IS1B06 260008 s 2806
1,2-Dichioroethane B2 S5.04B-01 1.20B-06 1.138.06 366807 2.0B-06 9.1802 m
‘Trichloroethene B2 182B+00 4353806 430806 1.38B-06 1.28.05 1.TB.02 807
Totat Pathway 1805

AREA Y
Chioroform B2 1.63E+00 4.03B-06 3B1B-06 1.23B-06 9.07TE-06 8.1B02 R’
Methylene chloride B2 1.92B+00 . $ME06 5.00B-06 1.60B-06 1L13B-05 14802 2807
1,1-Dichioroethene (o 368801 993807 942807 30280 2.245.06 1.2B+00 IB06
1,1,2-Trichloroethane c SOE+01 116B-04 1.09B-04 3151805 2.60B-04 5.0 05
1,2-Dichlorocthane B2 2.64B + 00 6.28B-06 $.94B-06 1.92B-06 L4108 9.1802 IE-06
Trichloroethene B2 3.02B+02 152804 7.13B-04 2.29B-04 L.69E-03 L7B-02 o
Totat Pathway SB0s

AREA 7,
Chloroform B2 1.06E +01 262005 248E-05 7.982-06 5.908-05 8.18-02 SB-06
1,1-Dichlorocthene (o IB4E+ 01 1LMAB-04 983805 3.16B-05 2.4 128400 B4
1,1,2-Trichlorocthane c 1.088 4+ 01 237805 222805 715806 SIE0S STE02 IB-06
1,2-Dichlorocthane B2 LUHE+OL 2.64B05 2.50B-05 8.07B-06 S9SE-08 91202 sSR06
Trichloroethene B2 2028403 503803 4TTB.03 153603 LIER L7802 2B-04

Total Pathway SE-04



Compounds

Benzene
Chloroform
1,1-Dichlorocthene
1,2-Dichlorocthane
Trichtorocthene

1,1-Dichloroethene
Trichloroethene

1.1-Dichloroethene
1,1,2-Trichloroethane
1,2-Dichioroethane
‘Trichlorocthene

Chloroform
Methykne chloride
1,1-Dichtorocthene
1,1,2-Trichloroethane
1,2-Dichloroethane
Trichioroethene

Chloroform
1,1-Dichlorocthene
1,1,2-Trichlorocthanc
1,2.Dichloroethane
Trichtoroethene

TABLE 4-6

EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER (UNIT 3)

EPA Weight  Concentration

of Bvidence

A
B2
C
B2
B2

B2
B2

D2
n2

B2
B2

B2

B2
n2

1u|[!_|

LISE+ 00
5.51E-02
6.49B-01
8.00E-02
5.258-01

6.87E-01
4.30E + 00

34TE+00
1.76+01
41801
7.008 + 00

2.10B-01

1L9E+00
66811401
14813402
4018 +00

. 469B+02

4.00E + 00
7661+ 01
1431:+01
7.0013 + 00
3026403

Child
06

312606
327607
422606
4.56E-07
JA5E-06

447E-06
258E-05

2.26E-05
8.87E-05
2.ME06
4.20B-05

1.25E-06
1.2613.05
4391104
1.736-04
229E05
281503

238105
4.981:-4
7461205
4.008:-05
181502

RME FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

sure Dose (m da
Child
718 Adult
ARBA V
1.48L-06 4.761:-07
3.100:-07 4.311:-07
3.98E-06 5.5613-06
4.31E-07 6.02E-07
29706 4.15C-06
ARBA W
4.21E-06 58906
24305 3.40E-05
ARPA X
2.13E-05 297608
8.38L3-05 1L17G-04
2.2113-06 3.09E-06
3.961:-05 55305
ARIA Y
1.18E:-06 1.6513-06
LIYL-0S 1.65E-05
4.098-04 S.N8-04
7.30E-04 1.026-03
2.1613.08 3021308
2.651-03 INE0
ARCA Z
2.2513:05 3.141:-05
4.7011-04 6.56C-14
7.05E-05 9.858-05
ITIE08 $.21605
L0

239502

Lifetime Exposure

Dose (mg/kg/day)}

S.O08L:-06
1.071:-06
1.380:-05
1.491:-06
1O3L:-05

1.46E:-05
841E-05

7.361:-08
2905304
9.641:-06
1.376-04

4.081:-06
4.1013-05
142603
2520503
747E-05
9.176-03

1.771:-08
1.621:-03
24414
1.308:-04
5911302

Stope Factor
(mp/kg/day) |

29602
8.1E-02
1.21:400
9.11:-02
17102
Total Pathway

128+00
1.76-02
Total Pathway

1.2E+00
5.76-02
9.11-02
1.71:-02
Total Pathway

8.1E-02
14C-02
126400
57502
9.113-02
17E-02
Total Pathway

8.113.02
1.2184 00
5.71:-02
9.11:-02
1.71:-02
Total Pathway

Upperbound Bxcess
Lifetime Cancer Risk

107
9t:-08
2605
1E-07
205

2E-05
11:-06
2E-05

9E-05
2805
n-07
tE-4

3507
613-07
2103
10504
7806
21
2E-03

61106
2103
1E-05
11303
1:-03
41303



Compounds

Carbon Tetrachloride
Chioroform

Mcthylene Chloride
1,1-Dichlorocthane
1,1-Dichlorocthene
1.1,2-Trichlosoethane
Trichloroethene
Tetrachloroethene
Bis{2-ethylhexyl)phthalate

Benzene

Chloroform
1,1-Dichlorocthane
1.1-Dichlorocthene
1,1,2-Trichloroethane
Trichloroethene
Bis(2-cthylhexyl)phthalate
Tetrachiorocthene

Bromodichloromethane
Chloroform

Methylene Chioride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichlorocthane
1,2-Dichlorocthane
‘Trichlorocthene
‘T'etrachlorocthene

EPA Weight
of Uvidence

B2
132
B2
C
C
(o4
B2
B2
B2

132
B2
B2

132
B2

noog

n2
132
132

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

Concentration

{mg/L)

10314
273805
4.15E-4
247E-0)
L19E-03
4.181:-05
244112
5.6813-05
3.00B-03

1LITE-M
3.5613-05 .
2881304
1L7IE04
3.601:-05
3.61E-03
6.8082.02

1.YEM N

4041304
4090804
641E-04
180203
142603
4.1813-04
4.10E-04
430802
40)EM

TABLE 4-7

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

Exposure §)ose (mg/kg/day)

Child
0-1

6.19-08
1.641-08
2.500-07
1.49E-06
7141507
2511508
L47E05
341608
1.801-06

7.03E-(8
2.141:-08
173107
1.0313-07
2.16E-08
217606
4.098-05
1.081:-07

243507
246507
38607
1.0811.06
853607
251E0
2468207
2.596-05
241607

Child
24

240807
6.5613-08
9.941-07
591E-06
2.8513-06
1.0013-07
5.8311-05
1.36E-07
7.20B-06

2.806-07
853108
6.90E-07
4.091:.07
8.611:-08
8.66§3-06
1.638-04
429807

9.69E-07
9.774:-07
1.538-06
4.3388-06
3.40B-06
1.0012-06
98112-07
1.031:-04
9.64E-07

Child
59

Child
0-14

ARVPA W

281E-07
7431008
1.141:-06
6.75E-06
3.25E-06
1.14E-07
6.6713-05
155807
8.21E-06

1991307
5.278-08
8.00E-07
4771508
2.3013-06
8.071:-.08
4711205
1108207
5. 9E-06

ARPA X

yonor
9.71kE-08
7.8611-07
4.6712-07
9.8613-08
9.8611-06
1.8613-04
48907

2.2611-07
6.8812-08
5.5611-07
3300807
6.9611-08
6.9711-06
13104
346807

ARPA Y

LIE06
LI121-06
1.7513-06
492106
3BBE-05
1.14C-06
1.12E:-06
1LISE-04
1.101:-06

1.90-07
7931307
1.2412-06
3.4811-06
2.7413-06
8.0712.07
7193807
8.2911-05
1.19E-07

Child
15-19

1.52t:-07
4.031:-08
6.1213-07
3.640-06
1.761:-06
6.16L:-08
3.60E-05
8.36E-08
442606

L1E07
$.25¢:-08
42501307
252E-07
5.318:-08
5.3283-06
1.005-04
264E-07

5.968-07
6.048-07
9.43E-07
2668306
2091506
6.1613-07
6.0511-07
6.3412-05
5.9413-07

Adult

324107
8.581:.08
1.301:-06
7.761%-06
341306
131807
767205
1L E07
9.431:-06

3.68E-07
1.1208-07
9.0512-07
SITE-07
1.130-07
1.1383.05
214804
5.638-07

1L.271-06
1.298-06
2018-06
5.6611-06
4.4613-06
L318.06
1.29R-06
1.3582-04
1.278-06

Lifetime Exposure Slope Factor

Page 1 of 2

Upperbound Excess

Dose (mg/kg/day) (mg[kg[daﬂ" Lifetime Cancer Risk

1.2613-06
335007
5.10E-06
2.568%-05
1.4617.05
5.126-07
3.00E-04
6.97E-07
3.65E05

1.4415-06
4371107
3.54L-06
2.10E-06
442607
4431105
835504
2.20E-06

49706
5.03E-06
786106
221505
1741305
S.12E-06
S.041:-06
5.2815-04
4.951:-06

131301
6.113-03
7.58£:-03
9.1E-02
6.013-01
5.71:-02
L1B-02
5.16-02
14802

29E-02
6.11:.03
9.1E-02
6.01:-01
5.713-02
111302
141302
5.1E-02

1.3t-01
6.11:-03
7.51:.03
9.44::02
6.01:-01
5.0:02
9.11:.02
1.11:-02
5.1E02

‘Total Pathway

‘Total Pathway

‘Toral Pathway

28807
2809
4108
28-06
9106
3k:-08
31206
4508
3107
2E-05

4108
209
w07
1106
31508
5107
1105
pLEILS
8L-05

613-07
308
6108
2006
105
07
SE-07
6E-06
107
2805



Compounds

1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,2-Trichloroethane
1,2-Dichlorocthane
Trichloroethene
Teteachloroethene

EPA Weight
of Pridence

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

Concentration
—mell)

257802
1.64B-02
67803
1578-03
3teo
9.3E-03

TABLE 4-7 (continued)

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

Chid

- b

1.54B-05
139805
1.67E-06
9.43BM
1.878-04
S84E-06

Chid
24

6.1TE-08
6.30B-08
6.698-06
3.76B-06
7468-04
1.33808

Child

Child

Child

22 1014 119
ARBA Z

7.02E-05
7.21E05
7.64B-06
4.9B06
8.50B-04
2.66B-05

4.96B-05
S.10B-05
S. 9B 06
3.0MB06
6.01E-04
188B-08

IMBOS
389805
411B06
231806
439804
1U4B05

Adulg

8.08E-05
8.30B-05
8.77TE-06
49)E-06

9.T7B-04

3.06B-05

3.16E-04
IAB04
3B
1.93B05
382B-03
120804

Lifetime Bxposure Slope Factor
Dose (mp/kg/day) (me/ke/day)”’

9.1E-02
6.0B-01
5.TB02
9.1E02
11802
5.1B-02
Total Pathway

3BLS
2804
2806
2806
4805
SB-06
B0

Page 2 of 2

Upperbound Bxcess
Lifetime Capcer Risk



Compounds

Carbon Tetrachloride
Chloroform

Mecthylene Chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichloroethane
Trichloroethene
Tetrachloroethene
Bis(2-ethylhexyl)phthalate

Benzene

Chloroform
1,1-Dichloroethane
1,1-Dichtoroethene
1,1,2-Trichlorocthane
Trichiosoethene
Tetrachlorocthene
Bis(2-cthylhexyl)phthalate

Bromodichioromethane
Chioroform

Mecthylene Chloride
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,2-'Frichloroelhane
1,2-Dichloroethane
‘I'richlorocthenc
‘Tetrachlorocthene

EFA Weight
of Bvidence

n2
D2
B2
C
C
C
n2
B2
B2

B2

2000

B2
B2

n2
n2
B2

B2
132
B2

TABLE 4-8

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS

CARCINOGENIC EFFECTS

Concentration Child

(mg/1.)

1.985-4
3INE-05
6821:-04
7.30E-03
321em
9.891-05
6.6813-02
1.20B-4
30E-03

159114
5.18E-05
5.226-04
29704
6.718-05
6.091:-03
5.3613-04
6.8E-02

LIoE-04
3.0G04

736804

27NE-0)
2.0415-03
5501304
14004
$.67E-02
$.301:-04

1.538-07
250108
S29E-07
5.6613-06
249806
7.6603-08
5.176-05
9.30E-08
2.32B-06

1.23i.07
401808
4.04E-07
2301307
5.20B-08
4.1E-06
4.1611-07
5.27E-05

8.53C-08
233807

5.66B-07.

2.11E-06
1.591:-06
4.2683-07
1.08E-07
4.40E05
101107

3 ure Dose (mp/kp/da

Child
24

501507
8.191:.08
1.73t:.06
1.85E-05
8.1413-06
251807
1.69C-M4
3.0411.07
7.60B-06

4.0512.07
1.3288.07
1.326-06
7.54E-07
1.70E-07
1.54E-05
1.36E-06
1.72B-04

219607
7.63E-07
1 8583-06
6.948.06
S.19E-06
1.39E-06
355601
1.4413.08
330207

Child
59

Child
10-14

AREA W

5.641:-07
9.21E-08
1.941:.06
2.08L-05
9.14E-06
2.828-07
191B-4
342007
8.55E-06

3.961:-07
6.45E-08
1.36E-06
146E-05
6411306
1.9813-07
1.MB-4
240807
L.1EB-0S

ARFA X

4.54E-07
148E-07
1.496-06
8.50E-07
1.91E-07
1.741:-08
1.535-06
1.94E-04

319607
1.04B-07
1.04E-06
5.94B-07
1.34E.07
1.21B-05
1.07B-06
2.12E-05

ARPA Y

3.146-07
8.576-07
2.081:-06
7.9:-06
5.81E-06
1L.57TE-06
IPE-07
16115M
3nLw

2.208-07
5.998-07
1.468-06
S.46E-06
4.08E-06
1.1012-06
280807
1.14B-4
2601207

Child
15-19

30107
491808
LME.06
1.118-05
4.8912-06
15IE07
101804
183807
4.56B-06

241007
7.868-08
793807
4.526-07
102807
9.29E-06
8.14E-07
1LO3E-04

1.676-07
4.568-07
LUE-07
4.15E-06
3.108-06
8.36£-07
213807
R6I0-05
1.9812-07

Adult

4.120-06
6.728-07
142608
1.5213-04
6.68-05
2.06L3-06
LI9E-0)
2.50E:-06
6. 4E-05

31.32E-06
1.08B-06
1.09E-05
6.19E-06
1.400-06
1.27E-04
LIEB-05
1.42E-03

2.29E-06
6.24E-06
1.52E-05
5.6813-08
4.25:-05
LIMEDS
2911306
LIREE03
270106

Lifetime Exposure

Dose (mp/kg/day) (mg/kg/day) "}

604106
984607
2.081i.08
223G
9.9E-05
3.021:-06
2.0413-03
3.66F-06
9.65E-0S

485506
1.580-06
1L.598-05
9.07E-06
205E-06
1.86E-04
1.638-05
1L97E-03

3.36E-06
9.151:-06
2231105
8331508
6.231:-05
1.67E-05
4.27E06
173603
396106

Slope ffactor

LIE-01
6.18-03
151:.03
9.11:-02
6E-01

5.75-02
111302
S.1E02
14602

29802
6.182-03
9.1E-02
6E-01

51802
LIE-02
5.18.02
14E-02

1.3E-01
6.11:-03
7.54:-03
9.115.02
oE-01

5.7E-02
9.1E-02
1.18-02
A0

Total Pathway

Total Palhway

Total Pathway

Page 1 of 2

Upperbound Lixcess
Lifetime Cancer Risk

813-07
61:-09
107
20.05
6L-05
21507
21305
2307
1604

1
9509
113-06
6E-06
1607
2106
8807
2804

4607
6108
2507
BIi.06
41305
1#:-06
qF-07
204:05
2407
41:-05



Compovnds .

1,1-Dichiorocthane
1,1-Dichloroethene
1,1,2-Trichloroethsne
1,2-Dichlorocthane
Trichloroethene
Tetrachloroethene

TABLE 4-8 (continued)

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

BPA Weight Concentration Child

C
C
C
B2
B2
B2

S.298-02
snuen
393B03
2MBO
4.62B-01
29802

4.10B-05
4.13B-05
4.60P-06
181E-06
IS9E-4
216805

Child

1.MB-04
135804
150E-08
591806
117E-03
7107805

Chira

kg/da

Child
10-14

AREA Z

151804
1.51B-04
1.69E-08
6.67TE-06
1.31E-0
71.93B-08

1.06B-04
1.06B-04
1.19B-06
4.67TB06
9.21B-04
SSTEOS

Child
1512

8.07E-05
8.07TE-05
9.00B-06
356806
7.038-04
4. 24E05

Adult

1.108-03
1L.1E0}
1L.2B04
487E-05
9.62B-03
SBIE-04

)

161E-03
1.62E-03
1.80B-04
713805
141802
8S1B04

. Lifetime Bxposure Slope Factor
Dose (me/kg/day) )

Pagec 2 of 2

1 Upperbound Excess

_{mg/kg/day} Lifetime Cancer Risk

9.1B02
6.0E-01
S TB02
9.18-02
1.1IE02
S.1B02

2804
1803
1805
TB06
2804

405
Total Pathway 1B-03



Compounds

Carbon Tetrachloride
Chloroform

Mecthylene Chloride
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,2-Trichlorocthane
Trichloroethene
Tetrachlorocthene
Bis(2-cthylhexyl)phthalate

Benzene

Chloroform
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,2-Trichloroethane
Trichlorocthene
Tetrachloroethene
Bis(2-cthylhexyl)phthalatc

EPA

EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)

TABLE 3-9

CURRENT AND FUTURE LAND USE

PROBABLE EXPOSURE CONDITIONS

Weight of Concentration  Child
Evidence __(mgd) = 06

B2
B2
B2
C
C
C
B2

B2
B2

B2

a0

B2
B2
B2

1.03E-04
2.73B-05
4.15E-04
247803
1.19E-03
4.18E-05
24E-2
5.68E-05
3.00E-03

L17B-04
3.56E-0S
2.88E-04
L7IE-04
3.60E-05
361E-03
LT9E-04
6.80E-02

SQE-M
LME-07
2.18E-06
1.30E-05
6.26E-06
2.20B-07
1.29E-04
299E-07
781E-08

6.82E-08
1.87E-07
1.52E-06
9.00E-07
1.89E-07
1.91E-05
9.43E-07
1.78E-06

CARCINOGENIC EFFECTS

Child Child

112 1 Adult

AREA W
405E-07 279E-07 6.02E07
1.08E07 7.40E-08 159E-07
206E-07 1.13E-06 244E-06
9TEON6  6T70B06  1.45E-05
468E-06 323E-06 6.70E-06
1.64E07 1.13E-07 243E-07
961E05 661E-05 143E-04
223E07 154B07 333E-07
S84E08 4.03E08 8.69E(8
AREA X

470B-08 3.24E-08 6.98E-08
140B07 965E-08 2.08BE-07
LM4E-06 781E-07 = 1.69E-06
6.73E-07 463E-07 1.00E-06
141E-07 971E-08 2HE.07
141E05 983B06 2.11E-05
TOGE-07 485E-07 1.05E-06
133806 9.13E-07 1.98E-06

Lifetime
Exposure Dose
{mg/kg/day)

1.82E-06
4.85E-07
7.37E-06
439E-05
2.11E-05
7.40E-07
5.TE-04
1.01E-06
2.63E-07

2.17E-07
6.21E-07
5.11E-06
3.03E-06
6.39E-07
6.44E-05
3.18E-06
6.00E-06

Page 1 of 2

Upperbound

Stope Factor  Excess Lifetime

1.6E-0t
6.1E-03
7.5E-03
1.3E-01
6.5E-02
6.3E-02
1.2E-02
5.TE-Q2
9.3E-02
Total Pathway

29E-02
6.1E-03
1.3E-0t
6.5E-02
6.3E-02
12E-02
5.7E-02
9.3E-02
Total Pathway

3E-07
3E-09
6E-08
6E-06
1E-06
SE-08
TE-06
6E-08
2808
1E05

6E-09
4E-09
TE07
2E-07
4E-08
8E-07
2807

SE-07
3E-06



Compounds

Bromodichloromethanc
Chloroform

Methylene Chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichloroethane
1,2-Dichlorcthane
Trichlorecthene
Tetrachlorocthene

1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,2-Trichloroethane
1,2-Dichlorocthane
Trichlorocthene
Tetrachloroethene

EXPOSURE VIA D

EPA "

ERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)

TABLE 4-9 (continued)

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE OONDITIONS
CARCINOGENIC EFFECTS

Weight of Concentration  Child
i —(mg/l)

Evidence

B2
B2
B2

oao6n

B2
B2

2

FEIFOOO

404E-04
409E-04
641E-04
1.80E-03
1.42E-03
4.18E-04
4.10E-4
4.30E-02
403E-04

2.578-02
2.64B-02
2.9E-03
1.57E-03
3.11E-01
9.73E-03

26

2.13E-06
2.16E-06
337E-06
9.48E-06
747E-06
220B-06
2.16E-06
2.26E-04
2.12E-06

1.35E-04
1.40E-04
1.48E-05
8.27E-06
1.63E-03
5.13E-05

Child

Child

112 17 Adut

AREA Y
1.59E-06  1.10E-06
162E-06 L11E-06
253E-06  1.74E-06
7.08E-06  4.87E-06
559E06 38SE-06
164E-06  1.14E-06
162E06  L11E-06
170E-04  1L16E-04
L59E-06 101E-06

AREA Z.
101E-04 697E-05
104E-04  7.16E-05
L1I0B-05  7.56E-06
6.19B-06 ~ 4.25E-06
L2E03 845E-04
383E-05 264E-05

2.37E-06
2.39E-06
3.74E-06
1.05E-05
8.29E-06
2.M4E-06
2.39E-06

2S1E-05

2.37E-06

1.50E-04
1.54E-04
1.63E-05
9.19E-06
1.82E-03
5.69E-05

Lifetime

Exposure Dosc
(mg/kg/day)

7.20E-06
7.26E-06
1.14E-05
3.19E-05
2.51E-05
7.41E-06
7.26E-06
537E-04
7.17E-06

4.56E-04
4.70B-04
4.96E-05
2.9E-05
5.52E-03
1.2E-04

Pagc 20f 2

Upperbound
Slope Factor . Excess Lilctime

14E-01 1E-06
6.1E-03 4E-08
7.5E-03 9E-08
1.3E-01 4E-06
6.5E-01 2E-05
6.3E-02 SE07
13E-01 9E-07
12B-02 6E-06
5.7E-02 4E07

Total Pathway 3E-05

13E-01 6E-05
6.5E-02 3E-05
63E-02 3E-06
13E-01 4B-06
12E-02 TE-05
5.7E-m 1E05

Total Pathway 2E-04



TABLE 4-10

Page 1 of 2
EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4) %
CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS
EPA Exposure Dose (mp/kg/day) Lifctime Upperbound
Weight of Concentration  Child Child Child Exposure Dose Slope Factor  Excess Lifctime
Compounds Evidence (mg/L) 06 112 1317 Adult (mg/kg/day) (mg/kg/day)' _Cancer Risk
AREA W
Carbon Tetrachloride B2 1.98E-04 1.75E-06 1.30E-06 895E-07 788E-06 1.18E-05 1.6E-01 2E-06
Chloroform B2 3.23E-05 285E-07 2.12E-07 1.46E-07 1.28E-06 1.92E-06 6.1E-03 1E-08
Methylene Chloride B2 6.82E-04 6.03E-06  4.10E-06 J.08E-06 271E-05 4.07E-05 7.5E-03 JE-07
1,I-Dichlorocthane c 7.30E-03 646E-05 480E-05 330E-05 290E-04 4.36E-04 1.3E-01 6E-05
1,1-Dichloroethene C 3.21E03 284E-05 2.11E-05 1.45E-05 1.28E-04 5.66E-05 6.5E-01 4E-05
1,1,2-Trichlosoethane C 9.89E-05 875E-07 649E-07 447E-07 393E-06 5.90E-06 6.3E-02 4E-07
Trichloroethene B2 6.68E-02 591E-04 438E-04 3.02E-04 265E-03 3.98E-03 1.2E.02 SE-05
Tetrachlorocthene B2 1.20E-04 106E-06 788E-07 S543E-07 4.77E-06 7.16E-06 5.7E-02 4E-07
Bis(2-ethylhexyl)phthalate B2 3.00E-03 1.53E-06 1.14E-06 9'38E'07, 1.15E-07 4.38E-06 9.3E-02 4E-07
Total Pathway 2E-(4
. ARFA X :

Benzene A 1.59E-04 1.56E-07 1.16E-07 B8.00E-08  7.02E-07 1.05E-06 29E-02 3E-08
Chloroform B2 5.18E-05 458E-07 340E-07 235E-07 2.06E-06 3.08E-00 6.1E-03 2E-08
1,1-Dichloroethane C 5.22E-04 462E-06 343E-06 236E-06 207E-05 3.11E-05 1.3E-01 4E-06
1,1-Dichlorocthene C 2.97E-04 263E-06 194E-06 134E-06 1.19E-05 1.77E-05 6.5E-01 1E-05
1,1,2-Trichloroethane C 6.711E-05 S9SE-07 441E-07 3.03E-07 2.66E-06 4.00E-06 6.3E-02 3E-07
Trichloroethene B2 6.09E-03 SJ39E-05 399E-05 275E-05 242E-04 3.63E-04 1.2E-02 4E-06
Tetrachlorocthenc B2 5.36E-04 473E-06 352E-06 242E06 2.13E-05 3.19E-05 5.7E-02 2E-06
Bis(2-ethylhexyl)phthalate B2 6.80E-02 348E-05 258E-05 2.13E05  177E-US 9.94E-06 9.3E-02 9E-07

Total Pathway 2E-05



Compounds

Bromodichloromethane

Chloroform
Methylene Chloride
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,2-Trichlorocthanc
1,2-Dichlorethance
Trichloroethene
Tetrachloroethene

1,1-Dichlorocthane
1,1-Dichloroethene
1,1,2-Trichloroethane
1,2-Dichloroethane
Trichlorocthene
Tetrachlorocthene

EPA

EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)

TABLE 4-10 (continued)

CURRENT AND FUTURE LAND USE

Weight of Concentration Child
Evidence

B2
B2
B2

ann

B2
B2

1.10E-04
3.00E-04
7.30B-04
2.73E.03
204E.03
5.50E-04
1.40E-04
5.67E-02
1.30E-04

5.29E-02
5.32E-02
5.93E-03
2.34E-03
4.62E-01
2.79E-02

06

9TE-07
2.65E-06
6.46E-06
241E-05
1.81E-05
4.87E-06
1.24E-06
5.02E-04
1.15E-06

4.68E-04
471B-04
5.25E-05
207E-05
4.09E-03
2.46E-04

Child Child

2 132 Adil

AREA Y
122B07 497E-07
197E-06 135SE-06
480E-06 3.30E-06
LT9E-05 1.24E-07
134E05 9.20E-06
36IE-06 2.49E-06
9.19E-07 6.33E-07
I72E-04 256E-04
8.53E-07 SB8E-07

AREA Z
J4TE04 239E-04
350E04 241E-04
39%0E-05 2.68E-05
1.54E-05 1.06E-05
3J03E-03 210E-03
1.83E-04

1.26E-04

4.38E-06
L19E-05
2.90E-05
LOSE-(4
5.59E-05
2.18E-05
5.57E-06
2.26E-03
5.17E-06

2.11E-;
2.1E-03
2.36B-04
9.30E-05
1.83E-02
L11E-04

REASONABLE MAXTMUM EXPOSURE OCONDITIONS
CARCINOGENIC EFFECTS

Lifetime
Exposure Dose
(mg/kg/day)

6.5TE-06
1.78B-05
4.36E-05
1.63E-04
9.64E-05
3.27E-05
8.36E-06
3.40B-03
7.76B-06

3.17803
317803
3.55E-04
1.40E-04

- 215B-2

1.65E-03

Pagc 2 0f 2
Upperbound

Slope Factor  Excess Lifetime
(mg/kg/day)’ _Cancer Risk
1.4E-01 9E-07
6.1E-03 1E-07
7.5E-03 B
1L3E-01 2B-05
6.5E-01 6E-05
6.3E-02 2E-06
13E-01 1E-06
1.2B-02 4E-05
STE02 4E-M

Total Pathway 1E-04
13E-01 4E-4
6.5E-01 2B-03
6.3EB-02 2E-05
1.3E-01 2E-05
1.2E-02 3B-04
5.7E-02 9E-05

Total Pathway 3E-03



TABLE 4-11

EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER DURING SHOWERING (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

CARCINOGENIC EFFECTS
Exposure Dose (mg/kg/day)
EPA Weight Concentration Child Chitd Lifetime Fxposure Stope Factor Upperbound Dxcess
Compounds of Bvidence (ug/L) 06 AL Aduly Dose {mg/kp/day) (mg/kg/day)” Lifetime Cancer Risk

. . AREAW
Chloroform ) B2 2E02 . 4 6.74E-08 . _.6.381:-08 ) 205608 1.51-07 8.11:-02 11308
Methylepe chloride B2 4.15E01 1.14B-06 “1OBLE-06 345107 2.57E-06 14802 4B.08
1,1-Dichloroethene (o 1.19E+ 00 321806 3.058-06 9.7188-07 7.241.06 1.2E8+00 9L-06
1,1,2-Vrichlorocthane c 4.18E02 9.158-08 861108 276608 454107 5.78.02 3E-08
Trichlorocthenc B2 24E+01 6.08B-05 5.76E-05 18505 137004 17602 2306
Tetrachlorocthene B2 5.68E-02 1L.3IE-07 1L.23E-07 3.98E-08 293507 3.35.03 CIEN
Total Pathway 1E05

AREPA X
Benzene A 1.17E-01 J89E-07 L84E-07 591808 6.32[:-07 29E-02 - 08
Chioroform B2 356E-02 8.79E-08 B.3IE-08 268B-08 1.981:.07 8.113-02 208
1,1-Dichloroethene C 1.17E-04 315E-07 2998-07 9.6113-08 7.101:-07 1.2B+00 9807
1,1,2-Trichloroethane C 3.60E-02 7.88R-08 741808 2388308 1.761:-07 STB-02 1208
Trichlosoethene B2 361E + 00 8.99E-06 8.52E-06 2748206 2.0312-06 17602 3807
Tetrachiorocthene B2 1.79E-01 411807 3 90B-07 1.258-07 9.26E-07 33B-03 A9
Total Pathway 1806

ARLIA Y
Chloroform B2 4.09E-01 1.01E-06 9.57E-07 3.07L:-07 2.27E-06 8.1R-02 2807
Methylene chloride B2 64LE-01 1.76E-06 1.6713-06 5336807 3.968-06 14802 611-08
1,1-Dichloroethene C 142E+00 ‘' 383E-06 3.64L-06 1171306 . 8.64E:-06 1.2E400 18-05
1.1,2-Trichlorocthane c 4.186-01 9.1SE-07 8.6113-07 276807 2051306 S 7802 1807
1,2-Dichlorocthane B2 4.10E-01 9.15E-07 9.226-07 2981307 2.200L:-06 9.18-02 807
Trichloroethene B2 4.30E+01 1.07E-04 1013-04 3.2611-05 241134 1.7E-02 41-06
Tetrachloroethene B2 4.03E-01 9.26E-07 8.781:-07 282E-07 2.09L3-06 JIE 0 6609
Total Pathway tE-05

ARFA 7
1,1-Dichloroethene C 264E+00 7.138-05 6.76-05 217508 1611304 12E400 204
1.1,2-T'richloroethane C 26764100 5.858-06 $.5013-06 1771306 1.311.05 5.713-02 7607
1,2-Dichloroethane N2 1STE+ 0 1NE-06 3.53E-06 1.141:-06 BA411:-06 9.11:02 81i-07
‘Vrichtoroethene B2 IHE+02 7.485-04 71.341-05 2.3613-04 1.081:-03 LIB-02 21308
Tetrachlorocthene : B2 9.713E+00 2.24B-05 2.126:-05 6.821:-06 5.04E.05 33803 2107

Total Pathway 284



TABLE 4-12

EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER DURING SHOWERING (UNIT 4)
CURRENT AND FUTURE LAND USE

RME CONDITIONS
CARCINOGENIC EFFECTS
[t ure Dose (m da
BPA Weight Concentration Chitd Child . Lifctime [ixposuse Stope Factor Upperbound Bixcess
Compounds of Bvidence {ug/)) 06 At Adull Dose (mg/kg/da (mg[kg[dayl' ! Lifetime Cancer Risk

ARIA W
Chloroform B2 3. 23B-02 1.928:-07 181B-07 2.53E-07 6.261:-07 8.1E-02 SE-08
Melhylene chloride B2 6.82B-01 4.511-06 4.2683-06 5.93E-06 147105 141302 007
1,1-Dichlorocthene C IANB+00 2.098-05 1.9713-05 2.75E-08 6811:-05 1.21: + 00 8005
1,1,2-Trichloroethane (o4 9.89E-02 S.16E07 48707 681E-07 1.681:-06 5.7L:-02 107
Trichloroeihene B2 6.68R +01 401E-04 378B-4 5.28L3-t4 1.310:-03 1.7E-02 2E-05
Tetrachioroethene B2 1.20B-0) 6.61E-07 6.301:-07 8.731:-07 2.16E-06 33103 -0
: Total P"athway 16-04

- ARDA X
Benzene A 1.598-01 1.20B-06 5.698-07 1.83E-07 1.958-06 29€-02 602-08
Chloroform B2 5.18E-02 3.08E-07 291E-07 4.06E-07 1.0183-06 8.1E-02 8108
1,1-Dichlorocthene C 2.97E-01 1.93E-06 1.82E-06 2.55£-06 6.301:-06 1.2E+00 8B-06
1,1,2-Trichloroethane C 6.7118-02 3.50E-07 3308307 4.62E-07 1.1413-06 5.78-02 8I:-08
Trichlorocthene B2 6.09C + 00 365E-05 3451205 4 81E-05 LI9E-04 1.7-02 2306
Tetrachiorocthene B2 $.3612-01 29SE-06 2813-06 3.90E-06 9.6613-06 3.3E-03 3108
Total Pathway 1308

ARVA Y
Chloroform B2 3.00E-01 1.79E-06 1.6913-06 2.35(:-06 S.831:-06 8.11:-02 107
Methylene chloride 132 7.30E-01 . 483L-06 4561:-06 6.3513-06 1.576:-05 141-02 007
1,1-Dichlorocthene o] 2.4B+00 1L.E-05 1.250:-05 1.758-05 4.331:-05 1.26+400 SH-05
1,1,2-Trichlorocthane - C 5.50B-01 28706 2.7103-06 3. MIE-06 93706 SE-02 807
1,2-Dichioroethane 02 1.40B-01 7199E-07 15483.07 1.058-06 2.60E:-06 9.1E.02 21307
Trichloroethene B2 5671+ 01 3.4013-04 31211304 4481304 111403 1.713-02 21105
‘Tetrachiorocthene B2 1.30B-01 2.168:-07 6.8213-07 9.460-07 2.M1:.06 33603 09
‘Total Pathway TE-05

ARPA Z
1,1-Dichlorocthene C SNE+01 346E-M1 326104 4561304 LI313.03 1,284 00 1803
1,1,2-Trichloroethane C S9IB+00 3101505 2921105 4.0913-05 1L01E-4 S.3-02 6106
1.2-Dichloroethane B2 2ME+ 00 1LME-05 1.261:-08 1.76L:-08 4.361:-05 9.141:-02 41306
Trichlorocthene B2 46203402 2TE.0 261107 3.65E-03 2.031:-03 1.78-02 2104
Terrachloroethene B2 2BE+01 1.54E-04 1461304 200804 5031504 33E-0) 21306

Total Pathway 1E-03



Compounds

Vanadium
Chromium

Copper

Nickel

Zinc

Chioroform
Bthylbenzene
1,1-Dichioroethane
1,1-Dichloroethylene
1,1,1-Trichlorocthane
Bis(2-¢cthythexyl)phthalate
Benzoic Acid

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane

1.1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1, 2-Trichlorocthane

Concentration

JOE-M

637802
197802
S4ATR02
381B01
I9NE-05
2.00B-04
S.16E-04
3.03E-04
1.038-03
4.508-03
4.65B-02

1.9E03
238B-04
499803

L1TE0)
1.31E03
LHB03
S.30B03

TAB._ 4-13

Page 1 of 2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
. ure ' : Hazard Quotient
Child Child Child Chid  Child RO Chitd - Child  Child Chitld  Chid

oL 24 59 16M 119 Adu kg/da o1 24 59 10M 112 Adut

ARFA V
126804 1.68B-04 1.15SE-04 B.11E05 6.19E05 6.00B-05 9B-03 14B02 19802 13B02 90E03 69B03 6.7EB-03
2.76B-03 3)6SE03 2351803 1.78103 1.36E-03 1.31B-03 1B+01 28804 JTEO4 25B04 (1BBO4 4B 04 1B 4
8 28B4 1.10B03 754B-04 5.33E-04 407E-04 IMENM 4B-02 21B02 28B02 19802 13802 10B02 99B03
2.30B03 306E03 209803 148803 1.13B03 1.09B-0) 280 12801 15B01 10BO0t 74B02 S7E02 535B02
1.60B02 2.13B02 146E02 1.03E02 787TE03 762R-03 2801 80B02 11B01 73B02 52B02 39302 3BEO2
1.65B-06 2.19B06 1S0E-06 1.068-06 809B-07 784B-07 1802 1LTB04 22B04 1SBO4 11IB04 81B05S 78B0S
841B06 1.12B05 7.65B-06 S41B-06 4.13B06 4.00E-06 18400 84806 11B06 7.7B06 S4BO06 4.1B06 40B06
2.178405 288B0S 197E05 140B05 107B-05 1.03E-05 12+00 22B05 29B05 20B05 14EB05 11B05 10BOS
127205 1.69E05 1.16B05 8.19B06 6.26B06 606E06 9E-03 14E-03 19803 13803 91B04 70B04 6.7E04
43IB08 S.ISB0S 3MEOS 2.9E05 21IB0S 206B05 9E-01 48E05 64B05 44BO5 3IB05 24B05 23B05
1.89E-04 251804 LT2B04 1.22B04 9.29B05 9.00E-05 2802 95803 13B02 86B03 6IB03 46803 45E-03
1.96E03 2.60B03 1.78E03 1.26803 9.60E-04 9.30E-04 48400 49804 6SPO4 44B01 32B04 24F04 3P0
Hazard Index 23B-01 33E01 21801 15B01 12B01 11B01

AREA W
SBSE0S 7.77B05 S2EB405 3.76E05 287TE0S 2.78E05 12+00 S9B05 78BO0S S3BO05 3BEBOS 29B05 28B 05
1.09B0S 1.44E05 987B06 698E06 53IE-06 S5.16BE-06 9L-03 12803 16803 LIE0) 7BEB04 S5S9B04 57BN
2.10B-04 279B04 191E04 135E04 1.06E04 9.98E0S 9E-01 LB IIBO4 21804 LSEO4 LIEOY 1IBO4
. Hazard Index 15B03 20B03 14B03 9.7B-04 73B04 T.1B04

AREA X
492005 6S54B05 4.48BE-05 3161305 242B05 2.3408.05 18400 49B05 6SEO05 435B05 32805 24B05 23BOS
SSIEGS 7.32B05 SOIBO0S 3S4E-05 2.71B0S 2.62E-05 9803 6103 B8IB03 S56E03 39804 30B03 29803
467B-05 6.20BE05 4.25005 J.00B05 229BE05 222B05 9801 5S2B05 69BO05 47BO0S 33B05 25BO05 2S5EOS
22804 296B04 203B04 143B04 109204 106804 4802 S6B80) 24803 31EO03 36003 271203 27803
Hazard Index 12B02 16802 1IB02 4.1B-03 S7B03 56B03



Compounds

. Chloroform

Bihylbenzene
Methylene Chloride
1,1-Dichlorocthane
1,1-Dichlorocthylene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichloroethene
Xylene

2-Butanone

Di—octyl phthaiate
Chloroform
1,1-Dichloroethane
1,1-Dichioroethene
1,1,1-Trichlorocthsne
1,1,2-Trichloroethane
1,2-Dichlorocthene
Phenol

Vanadium
Chromium

Copper

Nickel

Zinc

Concentration
(me/ly

1.638-03
1.28-03
1.920-03
6.08B-02
3.68B8-02
683802
S.30B-02
IS7TR02
222803
SABD

4.00B-03
1.068-02
292802
384802
152801
1.08B-02
1.158-02
LB
6.00B-03
SSIE02
1.01E-01
40IE02
1.ME01

TABLE 4-13 (continued)

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Child

34B-0)
36808
6.6B-05
1L3B03
3BE02
1.6R-03
2.78-02
4.0B-03
1.2B05
22E04
76802

41800
22802
6.0B-04
88802
ISEO
36803
74803
4SB-04
14802
LIBO4
5.28.02
4.2B-02

Page 2 of 2

33803
34B05
64E05
12803
ATB02
15803
27802
39E03
11805
1B
T4E02

40803
21802
58804
83E02
4B 0
S4B03
1280
43R4
13802
11E04
ssp0?
40802

NONCARCINOGENIC EFFECTS
— . Baposure Dos¢ (me/ke/day) aza uotie
Oid Child Chid Child Child RM Chid Child Ohild Child
2 24 3B 10 1319 Adult {mx/kg/day) 21 24 32 104 1312 Adut
ARBA Y
6ASE-05 9.11B0S 6.4B05 441B05 337B0S 3.26B-05 1B02 69E03 9.1B03 62803 44B03
723805 961B05 658B-05 4.65E05 3ISSE-05 3.44B-05 1B+00 72B05 96B05 66B05 47805
807E-05 1.07B-04 735B-05 S.19B-05 39%B-0S 3IBABOS - 6B 13B4 18B04 12B04 B.7R-05
256803 340B-03 233B03 164B03 1.26EB03 1.22B-00 1E+00 26803 34B03 23B03 1603
1S5E03 206B-03 141E03 995E04 7.60B-04 7.36B-04 9103 17801 23B0f 16B0t SOLRO2
288E03 383B-03 262B03 185B-03 141803 137203 9801 32803 43B03 29803 2.1EB03
2.23B03 296B-03 203803 143803 1.09B03 1.06B-03 4802 S6B02 74B02 S.1E02 36B02
1.6B03 216E03 148B-03 105803 7.99B-04 7.74B04 2801 82803 1IBO2 74E03 S3B0
9.M4E0S 1L.UEB-04 8S0B05 6.00E-0S 458B-05 4.44B0S 4B+00 24B05 31B0S 22805 1SBOS
2.19B-04 291E-0¢4 1.99B04 141B-04 1.08B-04 1.04B-04 SE-01 44804 SBEO0¢ 40BO4 28EB04
Hazard Index 25B01 33801 23E01 10B-01
AREA Z
168E04 2.2B-04 1.5IB04 1.08B-04 B8.26B.05 8.00B-05 2802 S4B 1LIEM 77B0) S4B}
446804 S92B04 406E-04 287B04 219B04 2.12B-04 1802 45802 S59BO02 41B02 29B02
12803 1.63B-03 112B03 790B04 603804 SBAE-04 18+00 12803 16803 1.1B03 79BOM4
1.61B03 215B-03 14TR-0) LMEB03 79)B-04 7.68B-04 903 - 18B01 24B01 16B01 12BO0t
69803 B49R03 S8 2B03 4.11BE03 3I.ME-03 IME-0O 9801 TIE0 94B03 65B03 46B0)
454B-04 603B-04 4.13B04 292B-04 22B-04 2.16B-04 4RO 11202 15B02 10B02 73B.03
301B03 3I99E03 24B03 193B03 148E-03 LOBO R0 15802 20802 14B02 9.7B0)
SAIB-04 126804 49TE04 3SIE-04 268B-04 260B-04 - 6801 9.9B-04 1.2B-0) BIE04 SIB4
252804 3.35B-04 20B04 162804 1L.UBO04 120004 9203 28202 137802 26302 18B-02
22803 308E-03 211B03 149E03 1L.HE0) LIGRO3 18+01 2384 B 21BO04 15B04
425803 S64EB-03 3186B03 273803 209E-03 2.208-03 4802 1.1B01 14B01 97E02 68R02
1.0B-03 226B-03 155803 1.09B03 B ME04 8.08B-04 2802 8SR02 1.1B0f 78B02 SSEBO2
4. 9803 637E-0) 4.36B-03 3O08B03 235E-03 228803 W01 B0 2R02 22802 ]SEO?

l{azard Index S.IEO01 68B-01 4.78-01 34E01

1280
25801

Lig02
24801



Compounds

Vanadivm
Chromium

Copper

Nickel

Zinc

Chioroform
Ethyibenzene
1,1-Dichlorocthanc
1,1-Dichtoroethene
1.1.1-Trichloroethane
Bis(2-cthyihexyl)phthaiate
Benzoic Acid

1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichloroethane

1,1-Dichloroethane
1,1-Dichlorocthene (e W
l,l.l-Ttichlomelyne
1,1,2-Trichlorocthane

Concentration
—{mg/l)

40803

LAB01
235802
893802
6.09E-01
$S1808
4.20B-04
1.16E-03
6.49E-04
323803
6.08-03

68E-02

402E-0)
63TRO4
1.30B02

271803
J4aB0
1.90B-03
LT0E02

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)

Chid

Child

u
Chid

TABLE 3-14

L1 24 39 oM 1319 Adul

2.17B-04
6.NE-03
1271803
4.84E-03
33802

299806
2. 28805
6.29B05
is2e 08
L75E-04
J25R-04
3.69E-03

2.18B-4
ITBLOS
7.058-04

147004
1.88B-04
1.03B-04
9.22B-4

237804
1HED
1.39803
528803
3.60B.02
3.268-06
249805
6.86B-05
3B4B05
191E04
3SE-04
402803

238804
40TB 05
7.65B04

1.60B-04
20584
11264
1.01E-0)

1.60B-4
495803
9.38E-04
15680
243802
22806

1.68B-05
4.63E-06
259805
1.29B-04
29804
211E03

1.60B-04
274805
S.19B-04

1.088-04
1.38B-04
7.58E-05
6.TBE-04

RME FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC BFFECTS
Chitd Child RID
{mg/kg/day)
ARFA V
1.2E04 BS2E05 1.MBO4 9803
34TR03 264B-03 ISAEOD) 12401
6STE04 SOB04 6.71B04 4B 02
250B-03 190E-0 2S55B03 202
LMWE02 130B02 1.M4EO02 2101
154806 117206 157R-06 1E02
117E-06 8.95SE-06 1.20B-05 1IB+00
IAB05 247B0S INEBOS 18 +00
1820005 1.38B-05 1.85E0S 9E-03
9.03E05 688E-03 9.23R-05 9801
168804 1.28B04 1.TIE04 2R-02
1.90B-03 145803 1L.MEB03 4B+ 00
Hazard Index
AREA W
1.12B04 8356E05 1.15SB-04 18400
192805 146805 1.96B05 9803
B4 2.77TE-04 17IB-04 901
Hazard Index
AREA X
1S8B05 S.TIE0S 1.74LR08 1B+00
9.71E05 7.39B05 991B-08 9IB.03
531B05 4.05B05 S5.43B-05 9201
4.758-04 I62E-04 4.86B-04 AR02
Hazard Index

Page 1 of 2

Hazard Quotiept

Chitd
o1

24B-02
6.TE-04
32802
2480t

30B-04
23805
63805
39803
19B-04
1.6B-02
92B04
3.3B-01

22804
41803

.13

15804
21802
LIB-04

2IE02
44802

Child
24

26B.02
13B-04
IS
26801
18B-01
33804
2S5B08
6.9B-05
43B03
21B04
18B-02
19E0)
5.2B01

4B
45803

36803

16B-04
23802
1.2B-04
23802
48E-02

Child
29

18802
$.0B-04
23802
18B01
1.2B01
22B04
1.7TB-05
4.6B05
29B-03
14E04
1.28-02
6804
36E-01

1.6B-04
30803

3TEm

1.1IB-04
15802
84E-05
LB
32802

Chitd

Child

1004 1319 Adult

1.2E02
I5B-04
1.6B-02
13801
85E-02
15804
12805
32805
20B-03
1.0B-04
84803
48004
2580

1.1B-04
LIE0
40804
26E0

7.6B 05
11802
s9B 05
12802
23E02

9SE-03
26804
LIE02
95E02
65802
12804
9.0B-06
25805
15803
76808
64B-03
36804
18E-01

8.6E-0S
1620

20803

58805
82003
45805
9.18-0)
17802

1IB-02
ISBE4

13801
8.7B-02
1604
12805
33805
21803
1.0B-04
8.6E-03
49804
25B01

12004
22E0

27B03

71.TB08
11802
6.0B-05

12802
23802



Compoupds

Chloroform
Eihylbenzene
Methylene Chiloride
1,)-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocihane
1,1,2-Trichlorocthane
1,2-Dichlorocthene
Xylene

2-Butanone

Vanadivm
Chromivm

Copper

Nickel

Zinc

Chioroform
1,1-Dichlorocthane
1,1-Dichloroethene
Di-n-octyl phthalate
1,1,3-Trichlorocthane
1.1,2-Trichlorocthane
1,2 Dichlorocthene
Phenol

Concentration
—Amell)

2.10B-04
1.20E-03
1.90B-03
1.198-01
6.68B-02
1.17B-01
1.48E-01
6.66E-02
JMB®M
953803

60B-03
535802
101E01
40B-03
1.14E01
40B-03
553802
7.668-02
4B 03
3S4B01
143E-02
1.30B-01
1.38-02

TABLE 4-14 (continued)

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)

Qi
L2

1.4B0S
63S1B-08
1.03B8-04
646803
362803
6.358-03
8.03E-03
JGIE0)
1L.OE-04
S0

IBEM
298E03
S48E03
2170
6.18803
217B04
3.00E-03
4.16803
21TB04
1.928-02
7.76E-04
7.05E03
7.05E-04

Chikd
24

1L.4B-05
710805
1L12B-04
7.04B-03
39SE-03
6.92E-03
8.768-03
IMB03
1.86B-04
5.64B04

3355804
325B-03
398E-03

6TSE-0)
237804
37B0
433800

209E-02
846804
169803
7.69B-04

u
Chid

8.38B-05
4.BE-05
758804
475803
26TB03
46780
S9Ne0
266B-03
1.25SE-04
IBOE-04

29B-04
L20E03
403B-03
1.60B-03
4SSE-03
1.60B-04
221803
3062-03
1.608-04
-141B-02
51804
5.19E-03

RME FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Child Chid R Child
59 104 1519 Adult (mg/kg/day)
ARBA Y
S8TR06 4.47E06 6.00B-05 1B02 LIED
3%EB05 256B05 343B05 1B+00 6SB05
S3IE03 405B05 S4B S 6102 1L.TB03
33IB03 25380 340B03 18+00 65B.03
187TE03 1.42E-00 191B-04 9803 40E01
327803 249803 I MED 9E-01 7.1B03
414803 315E03 423B0) 4B02 20B01
1.86B-03 142B-03 1.90B-04 2801 1.8B02
B.78B-05 6.69B-05 B8.9TB-05 48+ 00 43808
267B04 203B-04 2.72BM SE-01 LOE-03
Hazard Index 8.0B-01
AREAZ
1.68B-04 1.28B-04 1LTIB-O4 9B-0) 36B-02
154E03 LITEO3 (STEO) 1B+01 30B04
281800 215B-03 289803 4B.02 14801
1L.12B-03 852B-04 1.M4EB03 2602 1.1E01
319803 2.03B-0) Y26B0) 2801 JIEM2
112B-04 852B05 1.14B-04 1802 22802
155804 1I1BE-03 158EB-03 1B+00 30E-0
2.14B-03 1.63B03 2190} 9803 46801
1.12E-04 852805 1.14B-04 2802 1.18-02
990B-03 754B0) 1.01B02 9B-01 2.1802
400B-04 305B-04 4.09B-04 4B.02 19802
JME0} 2.TTE0) 3NE0) 2801 Isp0
IMEO4 2.TIB04 3IBO4 6R0! 2803

5.19B-04

Hazard Index 89E-01

Child Child

1280
71B08
1980
70803
44801
1.78-03
22801
20802
47808
LIED
89801

S4ABO4
48B-05
13203
48E-03
30B-01
52B03
15801
138,02
3.2B-08
16804
6.0E-01

ISE02
1B
15801
12801
J4B02
24B02
JBM
S.0B-01
12802
238m
21E02
38E02 26B02

LIE0] 86104
10E+00P 6.6B.01

27802
22804
1.0B-01
B8.0E-02
23802
16802
22803
4B 01
8.0B-03
16802
14802

uotie|
Child

S9R-4
J4B08
BIB 04
33B03
21801
36803
1.0B-01
93B.03
22B05
SIF04
4.1B-01

19802
1SE-04
11E02
56802
16B02
LIEQ
16B-03
24801
56803
LIEO2
10B02
18802
61604
4.6B01

Child

45B-04
26B-08
6.8B-04
25B-03
1.6E-01
28803
19802
71803
1L.TB-0S
41E04
3.2B01

14B-02
12804
SAB-02
43802
12802
8580
12803
18E-01
43803
84E-0)
16B.03
14802
468-04
3SB0

Page 2 of 2

4 24 32 I0d 119 Al

6.0B-04
I4ECS
9.1B-04
I4ED
21801
IR0
1.18.01
95E03
23805
A0
42801

19802
1.6B-04
72802
s
1.68.02
1.1IE02
1.68-03
24801
5B
1.1B02
1.0B.02
19802
62004
4.TB.01



Compounds

Vanadium
Chromium

Copper

Nickel

Zinc

Chiosoform
Bihylbenzene
1,1-Dichloroethane
1,1-Dichlorocthenc
1,1,1-Trichlorocthane
Bis(2-ethylhexyl)phtialate
Benzoic Acid

1.1-Dichloroethane
1,1-Dichloroethene
t,1,1-Trichlorocthane

1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichioroethane
1,1,2-Trichloroethane

ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration I

300E03
657B-02
197802
S4B-02
3BIEO1
IN2B05
200804
5.16B-04
3B
1.038-03
450803
465802

1L.YE-03
258B-04
4998-03

1.17E-03
1.312-03
111203
5. 0803

Chid

2. 4807
8.40B-06
1.30B06
4.99B-06
347B05
241E-06
9.84E-06
31705
1.868-08
6. MB0S
1.37E-06
141805

8.55E-05
1.59B-05
307804

7.20B-05
8.0511.05
6.82E-05
3.26B-04

Chitd
2

THE0?
6.27806
1.34B06
1ME06
261E05
1.81E-06
7135B-06

139805
ANB0S

1.0JE06

LOGE-05

6.398-05
1.18E-05
2.30B04

\

$.398.08
6.02B-06
5.10B-05
24B04

TABLE 4-15

RME FUTURE LAND USE
PROBASBLE EXPOSURE CONDITIONS

NONCARCINOGRENIC BFFECTS
Child R
B Adult kg/ds

AREA V
1.698.07 140807 SEO4
5.20E-06 431E06 1B-01
1.11B06 922807 2002
3.09B-06 25TB06 6204
2.16B05 1.788-05 1E.01
1.49B-06 1.23E-06 1802
6.08B-06 5.04E-06 8E-01
1.96B-05 1.63B-05 T_O01
1.1SB08 954806 8E-03
391805 324008 8801
844807 7.00B09 303
8.758.06 1.25B-06 28400

Hazard Index

AREA W

$.28B-05 438805 TE-01
9.80B-06 8.138-06 8103
1.89B-04 1.58B-04 -8B-01

Hazard Index
AREA X
4. MB.05 J6TE 05 B0t
497805 413808 8203
4.220.05 3.508-08 81:-01
201E-4 1.678-04 402

Child
06

i

SSB04
84105
9.0E-05
83B03
3SE04
24B.04
128405
45805
23809
19808
4.6E-04
47003
19802

1.2B04
20E-03

R

25803

10B04
LOB02
85805
82803

Hazard Index 18E-02

Pagc 1 of 2

} uotient
Child Child
212 1317 Adult
41804 34B-04 28804
6.3B05 52805 43805
6.7TB-05 5.6E.05 4.6B05
6.2B8-03 52803 43803
26804 22004 1.8BB-04
1.8B-04 15804 -1.2B-04
9.2B-06 T.6B-06 6.3E-06
34B05 28B-05 238405
1.7B-03 14803 12803
SIB-0S 49808 41805
34B04 28004 23806
BESY BB 4ED
13802 LIE02 8.6E-03
9.1B-05 75805 6.IB-05
1580 1.2B.03 10803
29B04  24EM 0B
L9803 1SE.0 13
1.7TB-05 6.3B.05 $.2B-05
75804 62203 5.28-03
64805 53805 44805
61203 S.0n-03 420803
TOB-03 LIE02 9SE-03



Chioroform
Eihylbenzene
Mecthylene chioride
1,1-Dichlorocthane
1,1-Dichlorocthenc
1,1,)-Trichlorocthane
1,1,2-Trichloroethane
1,2-Dichiorocthene
Xylene

2-Butanone

Vanadium
Chromium

Copper

Nickel

Zinc

Chloroform
1,1-Dichioroethane
1,1-Dichloroethene
1,1,1-Trichlorocthane
1.1,2-Trichlorocthane
1,2-Dichloroethene
Phenol
Di-n-octylphthaiste

ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration
—Amglld

1LOB0
1.mE03
192803
6.08E-02
368E-02
685B02
$.0B-02
ISTB02
22E0
S21B0

6.00E-03
SSI1E02
1.01B01
4.04B-02
LIE0]
1.068-02
292802
ISMB02
152801
1.08B-02
7.15E-02
1.308-02
4.00B-03

Child
24

1.00B-04
845E05
1.18B04
INE0
226803
4.208-03
326803

237203 -

1.368-08

548807
7.04B-06
923806
3.69E-06
1.4B-06
651804
1.798.03
2.368.03
9. 4803
6.64B04
439203
3961106
1.22B806

Child
AT

T49B-05
6.22B-08
8.82B-05
29803
1.698-03
3.14E03
2.ME0
1.78E03
1.02E-04
1.92B-04

40987
5.28B-06
6.90B-06
276806
1.78E-06
4.90B-04
1.4B03
L.778-03
6.982-03
4.968-04
3.29B0
2.968-06
9.11207

TABLE 4-15 (continued)

RME FUTURE LAND USE
PROBABLE EXPOSURE OONDITIONS
NONCARCINOGENIC EFFECTS
Chitd RM
13u Adult (mg/ke/day)
ARFA Y
6.19B-05 S.ME05 1802
5.22B-05 4IB05 8101
7.30B-08 6.058-05 6R-02
23180 1.928-03 18.01
140B-03 1.16B03 8E-03
2.602-03 2.168-03 8E-01
201E0 1.6TE-03 4802
140803 1L.280m 802
843805 6.998-05 4B+00
1.59B-04 131804 SE-01
Hazard Index
AREA Z

338B-07 281B07 SB-04
4.36B-06 3.62B-06 1801
5. 0B-06 4. 806 2802
2.29B-06 1.89E-06 6804
6.43B-06 S UB06 1B-01
4.03B-04 335804 1802
LUB-O04 9.208-04 7801
1.468-03 1.21E-03 8B-03
S.TIE-03 4.782-03 8E-01
4.108-04 4B 4802
2.71B03 2.2580) 2801
2.4E-06 2.000-06 51201
151807 6.25E-07 L0

Hazard Index

Pagec 20f 2

Hazard Quotient

Child
06

1.0E02
1L.IE04
20B03
SIB0
28B.01
SIBM
8.28.02
12801
J4B06

31BN
49E01

1L1IE0
70B-05
4.6B-04
62803
1.0B-05
6.5B-02
26803
30801
1.20.02
1702
221802
16106
ano
43801

Child
Lz

75B8-03

79805
15B-03
4080
21801
39803
61802
89802
26805
28E-04
3BE01

8.2B-04
SIB08
ISBO4
46803
78B-05
49802
19803
22801
8.7803
12802
1.68-02
$.91L06

JO0E-4
JIB-01

Child
13-17

6.2B03
6.5E-05
1.28-03
3380
1.8E-01
3380
S.O0B-02
73802
1.1B-05

22804
32801

6.8E-04
44B0S
29B-04
380
64305
40E-02
1.6E03
1.8E-01
7.21L03
1.013-02
141202
491206
25004
2.6R-01

Adult

S.1E0)
S4B05
LIE-0)
2B
15801
27803
42802
61802
L7B0S
26504
26B-01

S6B04
36B 08
24B04
3280
3.38-05
B0
13803
15801
6.011-0)
85803
LIB-02
4.1806

2184
2.IE01



Compounds

Vanadium
Chromium

Copper

Nickel

Zinc

Chioroform
EBthylbenzene
1,1-Dichioroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
Bis(2-cthythexyl)phtlalate
Benzoic Acid

1,1-Dichloroethane
1,1-Dichlorocthene
1,1,1-Trichiorocthane

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichtoroethane
1,1,2-Trichlorocthane

ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration '

4.00B-03
1.4B-01
23582
898N
6.0912.01
5.51B-05
4.208-04
1.1682-03
6.498-04
3 B0
6.00B-03
6.808-02

4.02E-03
68704
LB

27RO
34TB0
1.90B.03
1.0B-02

Child

6.138-07
265805
3.60B-06
1.378-06
9. ME05
5.69B-06
3ATE06
1.20B-04
6.0E-05
3NN
J07E-06
J48BE-05

415804
7.10B-05
LMED

2.80B-04
IS9E-04
196804
1.758-03

Child
Zi

456807
197B-03
2.68B-06
1.02E-05
692805
4.22B-06
2.58E-05
8.89E-05
497E08
24TEO04
2.28B-06
258805

3.08E-04
5.26B05
9.96E-04

207E-04
2.668-04
145804
1.30B-03

TABLE 4-16

RME FUTURE LAND USE

RME CONDITIONS

NONCARCINOGENIC EFFECTS

Child
B

kNgli2i)
16808
221B06
8.40B-06
S NB0S
348806
2.13E08
735808
4.10B-05
205804
1.88E-06
2.13E05

255804
4.ME-05
8.2384

1. 2EM
220F 04
1.20B-04
1.08E-03

Aduly

ARBAY
INBm
1.35B-05
1.83E-06
6.96B-06
A M08
289806
1.778-05
6.10B-05
JAIBOS
LNEM
1.56B-06
LTTB0S

AREA W
211804
161805
6RIB-04

143604
1.82B8-04
99705
891804

RID
(me/kg/day)

SB-04
1801
2802
6B-04
1801
1802
8101
TEO1
8E.03
8P01
3B.03
2E+00
Hazard Index

TE-01
SE-0)
8E01
Hazard Index

TB-01
8103
8B-01
4R 02
Hazard Index

Page1of2

Hazard Quotient

Child
86

12B03

27TB4
18E-04
23802
93804
SR04
43806
L7B04
B4E0)
42804
1OE-03
LIEG
33802

59804
89B-®3

LTE0
11802

40B-04
435802
25B-04

44802
89E-02

Child
1.'2

9.1E04
20804
1.3JE-04
1.TE02
6.9E-04
42B04

" 32B05

1.38-04
6.2B-03
31804
T6B-04

13B:05
2B 02

44B-04
6.6E-03
12E9
8.2E-03

30B-4
J3B02
1.BE-04
33802
6.68-02

Child
1317

75804
1.6B-04
1.1B-04
14B02
5. TE-04
15B04
2.7B05
11IB04
S.1B03
26804
63804
LIEQS
20B02

I6B- M
s4e0
19809
68B-03

25805
28802
15B-04
P balrd
SSE02

Adult

62004
14B-04
9.28.05
12802
4TL0S
29805
22805
8.7R05
43803
22004
52804
89806
1.7B02

OB
45803

STEM

20804
2.3E-02
1.2B-04

2802
4SE02



Chioroform
Ethytbenzene
Methylene chiloride
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichloroethene
Xylene

2-Butanone

Vanadium
Chromium

Copper

Nickel

Zinc

Chloroform
1.1-Dichlorocthane
1,1-Dichiorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1.2-Dichlorocthene
Phenol
Di-n-octylphthalate

ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration
—Imall)

2.10B-04
1.20B-03
1.90B-03
LI19E-01
6.688-02
117801
1.48B-01
6.66B-02
34803
933803

6.00E-03
$50B-02
1.01B-01
4.00B-02
1.ME-01
4.00B-03
$538-02
7.668-02
3s4B-01
143802
1.30B-01
1.30E-02
4.00B-03

TABLE 4-16 (continued)

RME FUTURE LAND USE

RME CONDITIONS

NONCARCINOGENIC EFFECTS

—Exposurg Dose (mg/kg/day)

hid
L6

217808
992805
1.96B-04
1.2E02
689R.00
121802
153802
68803
IUBM
487806

921807
1.28B-05
155808
6.138-06
175803
413804
SNE0
792803
3.66B-02
148803
1.4B02
6.638-06
2.04B06

Child
K37

1.73E-08
7.35E-05
145B-04
9.11B03
S.11803
8.96E-03
1.13B02
5.10B-03
241B04
361B-06

68B-07

1108
456806
1.30B08
30TE4
AUBD
SSTED
2MER
1.10B-03
9.96E.03
49IE06
152806

Child
ESY)

1.33B-05
6.08E-05
1.20B-04
154E03
4B
741E03
9.37E-03
422803
1.988-04
299806

S.64E-07
725806
94906
1TIB06
1.078.08
254804
3150803
485B-03
223802
9.05B-04
8.238-03
407806
1.25806

Adul

AREA Y
1.10B05
SOHE0S
997808
625803
3sIiEm
6.15803
1.78E8.03
350803
165804
248806

4.69E07
601206
7.88E.-06
311E06
8.89E.06
2.10B-04
290803
403E03
186B-02
751004
6.83E-03
3.38E06
1.04B.06

R
(me/ke/day)

1E-02
8E01
6802
TE01
8E-03
B8E-01
4E-02
2B-01
4B +00
SE01
Hazard Index

SE-04
101
2802
6104
1ol
1802
TBO1
SBE-03
88.-01
480
2501
s8.01
303
Hazard Index
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Hazard Quolient

Child Child Child

06 T2 1317

22800 1.7R.03 13803
12804 92808 76105
31IR0 23E.03 20203
18802 1IB02 LIE02
86E01 64E01 $3B01
15802 11802 938.03
38E01 28B.01 2301
34802 26802 2.1B-02
8.IB05 60B05 SOB.05
2.76-06 12E:06 6.0B-06
138+00°  97B01 79B.01
18E0 14203 11B-03
13804 seE0S 13B.05
78804 SSE04 48R4
10002 761103 63803
188.04 1304 1.1B-04
CLIBER 1IE0R 235002
82B.03 61803 S.0B-03
99201 73B-01 6.1E8-01
46202 33802 28802
317802 28802 23802
6.10.02 SOR02 41802
33808 25805 20805
6.811-04 S.1E-04 4.204
128+ 8IE01 73801

Aduly

1120
6.3E-08
1.78-03
89E-03
44B01

19801
18802
4.1B05

65B-01

94B-04
60B-05
39B-04
52803
89E05
21EM
11B0)
SOB-01
21380
19802
34B02
17805
33009
61801



Compounds

Vanadium
Chromium

Copper

Nickel

Zine

Chioroform
Ethylbenzene
1,1-Dichlorocthane
1,1-Dichiorocthene
1,1,1-Trichioroethane
Bis(2-ethylhexyl)phihatate
Benzoic Acid

1,1-Dichlorocthane
1.1-Dichloroethene
1,1,1-Trichloroethane

1,1-Dichloroethane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Concentration
—mg/l)

30803

6.5TE-02
197E-02
5478
381E01
392808
200B-04
S.16B-04
30804
1.03803
430B00
4.65B-02

LBE-D

‘258804

499803

1.17E-03
131E0)
LItE-0)
$30B-03

TAB... 4-17

CHRONIC EXPO&URE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

NONCARCINOGENIC EFFECTS
: ure m da
Child Child Child Ghild  Child RID
Sl 24 P M B3 Adll (mg/kg/day)
AREA Y
1.26B-04 1.68B-04 1.15SE-04 B.11E05 6.19B05 6.00B-05 9E-03
276803 365E03 251B03 1.7BE03 136B-03 131E-03 1B+00
828B-04 1.10B03 754E-04 SIE04 40TE04 IME-O4 4E02
230803 30603 209803 148E-03 113B-03 1.09E03 2802
1.60B02 213802 146B02 1.03B02 787B03 762E-03 2801
1.6SE-06 219B.06 150B-06 1.06E-06 8.09B.07 784B.07 1802
841B-06 1.12B-05 763B06 S4I1E06 4.13B-06 4.00B-06 1B
2.17E-05 288B05 197EB05 140105 107E05 1.03E05 1801
1278405 1698405 LI16B05 8.19806 6.26E-06 6.06E-06 9203
433805 5.75B05 IMEOS 29105 2.13B05 2.06E05 9B-02
189B04 2S1B-04 1LT2B.04 122804 9.29B-05 9.00E-08 w0
1.968-03 260B03 1.78B-03 1.26B03 9.60B-04 930B04 48+00
Hazard Index
AREA W
SBSE-08 7.77805 SNEOS ITI6ELS 287805 2.7BBOS 1B
1LO9B-08 1LME0S 987E-06 698806 S5.3IB-06 S5.16E-06 9E-03
210804 2.SE04 191B04 1LISE04 106E-04 9.98E0S o
. Hazard Index
AREA X
492805 6S4E-05 4.48B.05 3.16B-05 242B05 2.MBOS 1801
SSIB05 1.32B05 SOIBGS 3S4E05 2.71B08 262B-08 9E-03
467B-05 620B05 4.25P05 J3.00B05 2.29B05 222808 9E-02
2.23B-04 296B-04 203B-04 143804 1.09E-04 1.06B-04 4203

Child
o1

14802
28803
2.1E-02
1.2E-01
80B02

BABDS
22804
14803
43E-04
950
49004
23801

5984
1.2E-03

41B-03

49E-04
6.1E-03
52804

36802

fia2ard Index 6.3E-02

Chitd
24

19802
30
28E02
15801
LIEOL
22804
LIEO4
29B04
19603
64E04
1IE0
$SEO4
33801

18B-04
1.68-03

s3Bm

635B-04
8.18-03
69B-04

J4E02
8.3B-02

fazard
Child
39

13802
25803
19802
10801
13802
1.SB-04
27808
20804
13803
44E04
86803
44804
21E01

SIB04
LIE])

37B0

45804
S.6E-03
ATE04
3.18-02
608.02

votient
Child

1014

90803
18803
13B-02
74802
52802
1.1B.04
S4B S
14B.04
2B
1B
6.1E03
J2E04
1.68-01

38E04
78B4

27803

32804
3B
3IB04

6802
41802

Child
15-19

69B-03
14203
1L0B-02
STB-02
I9EM
8.1E08
41B08
LIB04
TOB04
24E04
46803
24804
12801

29804
S9E-04
10
20813

24804
30803
25804
20
3102
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Adult

6.7TR.03
13803
99803
$5B02
38802
78B0S
40B08
1.0B-04
6.TR-04
23804
45E03
23804
12801

28804
5. TB04

20803

2384
29803
25B04

27802
30802



Compounds

Chiloroform
Eihylbenzene
Methylene Chloride
1,1-Dichloroethane
1,1-Dichioroethene
1,1,3-Trichloroethane
1,1,2-Trichlorocthane
1,2-Dichlorocthene
Xylene

2-Butanone

Chioroform
1,1-Dichiorocthane
1,1-Dichlorocthene
Di-n-octyl phthalate
1,1,3-Trichioroethane
1,1,2-Trichlosocthane
1,2-Dichloroc¢thene
Phenol

Vanadium
Chromium

Copper

Nickel

Zinc

TABLE 4-17 (continued)

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Conceatration
mg/l)

1.63B-03
1.18-03
1.928-03
6.08E-02
368E-02
685802
$.30B-02
3s7e02
122803
521803

1.06E-02
292802
384802
4.00B-03
152801
1.08B-02
115802
1.30BE-02
6.00B-03
551802
101E-01
404802
LI4E01

(o 17

Chid Chitd

4 24 39 Jeld 19 Adult

68SE-05
1.B08
8.07B-08
236E-03
15580
288800
22B0)
1.638.03
9. UBOS
2.19B-04

4.46B04
1.238-03
1.61B-03
1.68B-04
6. ¥EN
434B-04
3.01E-03
SATB04
251804
232803
4.258-03
1.70E-03
4.ME0)

9.11E-08 64B-05
9.61&&3_658&00
107E-04 735B-05
340E0 21E03
206203 141E03
IDEN 262803
296E03 20380
2.16B-03 148E-03
LUBO4 8SOB-0S
291804 199B-04

4.06B-04
1L12E-03

5.928-04
1.63E-03
11SB-03 147E03
2DE04 15IB-04
049803 SE2B-03
6.0)E-04 4.13B-04
I9E0 2ME0I
726B-04 497B-04
IBEH4 2XE04
3.08E03 211B-03
5.64B-03 386E-03
226803 155E-03
637TB03 4.368-0)

NONCARCINOGENIC EFFECTS
Child  Child RD
(ma/kg/day)
AREA Y
441B05 - 1.37TEG5. 3.26B08 1802
46SEDS_ 35SE05 3.44B0S o1
S.1I9B05 3.96B05 3B4ELS 6802
1.64803 1.26B-03 1.22B03 IR0
995804 T.60B-04 7.36H-04 9R.03
185B-03 1.41B-03 137B-03 L2
14IB-0) 1.09B-03 1.06E03 €0
1.05E03 7.99B-04 7.74B-04 B0
6UOB-0S 4581105 4.44E-05 21400
141E-04 1.08E-04 1.04B-04 SE-02
Hazard Index
AREA Z
287E.04 2.19B04 212B-04 1802
790B04 6OIEO SB4B-O04 1801
1.IE03 79IB-04 7.68B-04 9803
1.08B-04 8.26B-05 800E-0S 2BM
411803 1LME0 3B 9802
292804 229B04 216B-04 4B03
193803 148803 143003 2802
352804 268B-04 2.60B-04 6RO
161804 1.U204 1.20R-04 InMm
149803 1.14B-03 1.10R-0) 18400
2.7E03 209803 220B-03 4802
109803 B.MEO B.0BER.04 .02
308E-03 235B03 228103 801

Hazard Index

Child
o1

69803
72804
13803
26802
L7801
32802
$.68.01
82802
4TB S
44E0
88801

45802
12802
18E01
84B03
7180
LIE01
15801
9.1B-04
188.m
23803
1.0B-01
8SB-02
241102
8.1B01

aza
Ohitd Chitd

24 39

9.1E03 62E0)
96B-04 6.6B-04
18803 12803
B0 23802
23801 L6BOL
IR0 29B02
74E01 S1BOI
LIEO1 74B02
62R 05 43R 05
3880} 40H®)
128+ 00P8.1E01

S9B-02 4.1B02
16802 11B02
14B01 16B0)
LIBE02 77803
94E02 63EM2
15E01 10B0
20801 14B01
12803 B8.IB04
17802 26B02
JIE03 21B03
14E-01 9IB-02
LIEO01 78802
o2 22002
1.1 +00° 75801

uotie,
Child
10:14

4480}
4.TB-4
8. 7804
1.6B-02
S0B-02
21802

- 3.6B01

S3B02
30RO

28803
S.tBO1

29E-02
719203
12801
S4E0
46802
713802
9.78-02
391304
18802
15803
6.813.02
SSE02
150201
68E-01
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Child
=12 Aduit

J4AB03
36804
S8.6B 04
13802
IBE02
1.6B-02
27801
4.0B-02
231105
2280
38R-01

33E03
J4B04
64804
12802
im0
15802
27801
39802
221105
2.11.03
38B-01

22802
6.0B-03
88E-02
41803
ISB2
S6B-02
74202
45804
148202
11IE03
5.2B02
4.28-02
12B01
sigo1

21802
SSE0)
83802
40E03
34802
SAB02
12802
43804
13802
11803
S3SB02
4.0B-02
11120}
49801



Compounds

Vanadivm
Chromium

Copper

Nickel

Zine

Chloroform
Ethylbenzene
1,1-Dichloroethane
1,1-Dichioroethene
1,1,1-Trichlorocthane

Bis(2-ethythexyl)phthalate

Benzoic Acid

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichlorocthane

1,1-Dichloroethane
1,1-Dichloroethene
1,),i-Trichloroethane
1,1,2-Trichloroethane

Concentration
—Amg/l)

4.0B-03
1L.4EB01
235802

. 893802

6.09B-01
SSIB0S
4.20E-04
1L16E-03
649804
lBe0
6.0E-03

6.8B-02

4.028-03
687E-04
1.308-02

271B0)
J47E03
1.90B-03
1.708-02

TABL. 4-18

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE

Page 1 of 2

Hazard Quotient

RME CONDITIONS
NONCARCINOGENIC EFFECTS
ure da
Chid Child Child Child Child RMD Chid
o1 24 32 1014 1509 Aduly (mg/kg/day) o1
AREA V
217804 237804 160BO04 1.12B04 BS2B-05 1.148.04 a0l 24802
6.NB03 7.34B03 495B-03 347803 264E03 3IS4E03 1B+00 6 TR0
121203 1.9B0) 9.38B-04 657804 SOBO4 6.71B04 802 32802
484B03 S2MEOI IS6E-03 250R03 1.90E03 255803 2802 24801
33802 360B02 243B02 1.ME02 1.30B02 1.MBO2 2801 1.78-02
299B-06 326B-06 22B06 1354B-06 1.17B-06 1STB-06 1802 30B-04
228805 249805 168B0S 1.17E-06 B.9SB06 1.20B-05 101 23804
6.29E05 686B-05 4.63E-05 3I1EB05 247B05 J3BOS 1IB0 6.3B-04
3S52E05 3IBAR-05 2359B0S 1.62E-05 1.38E05 18SE0S 9103 IB0N
175804 191804 1.29B04 9.0)E05 688E-05 9.23B-05 902 19803
325B-04 JISSB04 2.9E04 168804 1.28B-4 1.71B-04 302 1.6B.02
169E0 AMEM 271B03 19E0 145E03 LMEM 4B4+00 92B:04
Hazard Index 49801
ARPA W
2.18B-04 238E04 1.60E-04 1.12B04 BS6B-05 1.1SE-04 1801 22809
IDEOS 4.07B05 274B05 1.92E05 146B05 1.96E-03 9803 4.1B03
705B-04 765804 S19E04 IG6AE04 2.7TE04 3.71B-04 9802 1880
Hazard Index 14B-02
1
ARFPA X
147004 1.60R04 108B-04 758L-05 S.77B05 7.74E-05 180! 15203
1.88R-04 205804 1.38B-04 9.71EB05 739105 991R 05 91L.03 21B02
10304 1.12B04 7S8E05 SIE05 405805 SAIROS 9802 1120}
9.22804 101E03 6.78E-04 I62E04 486E-04 ano3 23801

4.758-4

Hazard Index 2.SBE-01

Child
24

26802
13803
3SR
26801
18E01
33804
25804
69E-04
4380
21803
1BE02
10803
S3B01

24B03
4580

15802

L6E-03
2IE02
1280

25B0)
28B-01

Child
39

18802
SOB-03
2380
1.8E-01
1.2E8-01
22804

46B-04
29803
14803
1.28-02

68E 04
17B01

1.6B-0)
30B03

10B-02

1.1E-03
15802
84B04

1.78.0%
1.9B8-01

Child

Child

lo4 1319 Adult

12802
3SE0
16E-02
13801
85802
15804
12804
32804
20E-03
10803
84003
4804
25801

11203
21803
4080
72803

7.68-04
L1B02
59804

1.28.01
LIB01

95803
26803
1IB-
9.58-02
65E-02
12804
9.0B-05
25804
15803
16B-04
64E-0)

3604
20B-01

86B-04
16803
AEN
S6B-03

S8E-04
8.20m
4SB-04
9.1E02
1.0B-0t

13802
ISB”m
1.0
1.3B01
8.78-02
1.6E-04
1.2B-04
33B-4
21BM
1.OR03
8.60-03
49804
26E-01

12804
2280
4100
73

17804
LIE02
60804

12801
13B-01



Compounds

Chloroform
Bihylbenzene
Methylene Chioride
1,1-Dichloroethsne
1,1-Dichloroethene
1,3,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichlorocthene
Xylenc

2-Butanone

Vanadium
Chromium

Copper

Nickel

Zinc

Chiloroform
1,1-Dichlorocthane
1,1-Dichlorocthene
Di-n-octyl phihalate
1,1,)-Trichloroethane
1,1,2-Trichlorocthane
1,2 Dichloroethene
Phenol

Concentration
(/7

2.10B-04
1.20E03
1.908.03
L.I19E01
6.68B-02
1.178-01
148E-01
6.66E-02
3B
9338-03

6.0B-03
3Sp02
1.01E-01
40B03
1.14B-01
40B-03
533802
7.66B-02
40B03
354E01
143002
1.30B-01
1.30E-02

TABLE 4-18 (continued)

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE

Child

4SE-04
26804
68B-04
25802
1.6B-01
28B-02
79801
71802
33808

14E02
12803
S4B02
43802
12802
85E-03
12802
18E01
43B0
84802
16802
14801
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6.0B-04
3484
9.18-04
J4BE02
21E01
1TE02
1.1E+00
95802
45808

34E0)
15E+00*

19802
1.6BE-03
12802
S.T1B02
1.68-02
1L1IE®
1.6BE-02
24B01
5. TR0
1.18-01
1.0B-01
19B-01

RME CONDITIONS
NONCARCINOGENIC FFFECTS
8; otj
Chid ©  Chid Child Ohid Child ’ R Ohild Chid Child Child
21 24 32 1014 1519 Aduly (mg/kg/day) 4l 24 39 I044 1509 Adult
ARFA Y
LI4BOS 1L.4BE05 8.38E-05 SSTR-06 447E06 G6.00B05 1E-02 LIE03 12803 BAB-04 SIB-04
6SIE0S 7.10B05 4. WE0S 336B0S 2356805 3I4IR0S 1E01 6SE04 TIBO04 4BBO4 34BO4
LOOE0! L12B-04 738E-04 SIIBO3 4.0SE-05 SAIRLS 802 17803 19803 13803 B9B-04
646803 7.04E.03 475E03 31E03 253E-03 340B-03 1ol 65802 70B02 48B02 33EM
362803 395E-03 267B-03 187TE-03 1.42B-03 191E-04 9R-03 40B01 44BO01 3J0BO1 21B-01
635E03 6.92B03 467B-03 327B03 249E-03 IME0) 9B-02 71802 17802 52802 36B02
S80IE00 8.76B03 SOIE03 4.MBO3 315E03 4.23B.03 4B03 20B+00 22B+400 135E+00 10E+00
J61E03 IMBO3 266B-03 186B03 142803 1.90BO4 802 18B01 20801 13801 93B-02
1.70B04 1.86B-04 1.25E-04 B.7BE0S 669B05 8.9TR05 28400 85805 93IB05 63E0S 44B05
SITBO4 SGAE-04 3B0B-04 267TE-04 203B-04 2.72E-04 se02 10802 1IE0Z 16E0) 33E03 4)E0
flazard Index 2.78+00® 3.0E +00° 208 + 00® 1.4E+00® 1.1E +00
AREA 22
I2BE04 3SSEO04 239B-04 1.68E-04 1.28B-04 LTIE-M4 9B.03 36802 3ISE02 2B 19EM
298R.03 32SE03 220B-03 1S4B03 LITE03 1S7TR0) 1E400 J0BM0 3380 22803 1SEM
S48E03 S98E03 4ME03 282803 2.15803 289B-03 4B 02 14801 15BO1 10801 71B02
217803 2370 1.60B03 1.12B03 8S52B04 1.M4B-03 2802 11B01 12B01 80B02 S6B02
618803 6.75B-03 45SE-03 3.19E03 243E03 3.26B-03 2801 IB02 34B02 23B02 16B02
217TB04 237TB-04 1LGOE04 1.12B04 852B05 1.MMBO4 1802 22802 24802 16E02 1IBM
300B-03 327803 221B03 155004 1.18E03 1SBE0) 1801 30B02 33B02 22802 16B(R2
4.16B-03 453803 306E-03 2.14B03 163B03 2.19B-03 9B-03 46801 SOBO1 34B01 24B.01
217804 237B-04 139B-04 1L.12B04 85IB05 1.14B04 B0 1IE02 12802 BOR03 S6E03
192802 209E-02 141B-02 990E-03 754E03 1.01B-02 9102 21801 23801 16B01 1LIBOL
776B04 845B04 STIE-04 4.00E-04 30SE04 4.09B.04 AR0} 19801 21B01 14801 10BO1
705B-03 7.69E-03 5.19E03 364E03 27703 3.T1B-0 2802 35801 38B01 26B01 18HO1
705804 T69E-04 S.19B-04 I64E04 277E-M4 I TIE-O04 or-0 12803 1IB0] B6EM 6.JE04

Hazard Index 168 +00° 18E+00P 1.28+ 00 8 3B-01

45B04
s.Bot

62804
84E-01



Compounds

Vanadiom
Chromium

Copper

Nicket

Zinc

Chioroform
Eihylbenzene
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
Bis(2-cthylhexyl)phtialate
Benzoic Acid

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichlosroethane

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichioroethane
1,1,2-Trichlorocthane

CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentaation '
() 710

3.008-03
6STE-02

S4TB02
381E-01
39N2B-08
200E-04
5.16E-04
3B
1.03B-03
4350E-03
4.65E-02

1.399E-03
258204
499803

LITE-03
1)ME0
11103
5300

Chid

2.74B07
8.40B-06
1.80B.06
4.99B-06
347805
241E-06
9.84E-06

I7TE0S .

186808
63IB-08
1.37B-06
141B05

8.355E-05
139808
307B-04

7.20B-05
8.05E-05
682808
3.268-04

Child

204807
6.27TB-06
1. MB06
ANB08
261B-03
181806
1.35B-06
231B-03
1.39B-05
4B 05
1.03E-06

" 1.068-05

6.39B-05
LI9E0S
2.30B04

53805
602808
$.108.08
2ME04

TABLE 3-19

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

NONCARCINOGENIC EFFECTS
Child RMD
By Adult {mafkg/day)
ARBA V
1.69E.07 140B-07 S04
$.20B-06 4.31E-06 1802
1.11E06 9.22B07 2802
3.09E806 257B-06 6804
2.16B-08 1.788-05 1B.01
1.49B-06 1.23B-16 1802
6.08E-06 $.04B-06 8B-02
1.96E-05 1.638-05 TB-02
1.15E.08 954806 S8E-03
9npos JUBR0S 88.02
8ME07 7.608-07 IB03
8.758-00 1.25E-06 28400
Hazard Index
AREA W
5.28B-08 4.38B-05 7802
9.80E-06 8.13806 S8R0}
189E- M4 1.58E-04 8E-02
Hazard Index
AREA X
4.4B05 3 69R05 TB.02
4971805 9.13R08 S8R0}
4.228.05 350205 sp02
201B-04 1.67TE-04 4B-03
Hazard Index

Pagc 1 0f 2
Hazapd Quotient -

Child Chitd Child

46 212 317 Adult
SSE05 41805 34B05 28B 05
8AB-04 6.3B-04 52804 4.3B-04
9.0B-05 6.7B-05 S6E8-05 46805
8.3E03 6.2B-03 5203 43E0
ISE04 26804 22B-04 18B-04
24B-04 18804 1.SB-04 1.2B04
1.28-04 9.2B05 16805 6.38-05
45804 34804 28B-04 23B-04
27804 20B-04 1.6BE-04 1404
79B-04 S9B04 49B-04 41B-04
4.6B-04 34B 4 28B4 23B-06
13802 8.78-03 71.38-03 S8E-03
12803 9.1B04 75B-04 63804
20B.03 15803 1280 19E-0
3800 23E0) 4B 0} 20E0
7.0E-03 SIE03 44803 3B
1.0B-03 17804 6.3B-4 5IB-04
1.0B.02 15803 62803 $.2803
8SB-04 64B-04 SIB-04 44804
8202 GIER  S0BRZ  42BQ2
94E-02 T0E-02 5.TR02 48B02



Chioroform
Ethylbenzene
Methylene Chioride
1,1-Dichloroethane
1,1-Dichloroethene

1.1,1-Trichlorocthane

1,1,2-Trichlorocthane
1,2-Dichlorocthene
Xylene

2-Butanone

Vanadium

Chromium

Copper

Nickel

Zine

Chiloroform
1,1-Dichloroethane
1,1-Dichloroethene
1.1,1-Trichloroethane
1.1,2-Trichlorocthane
1,2-Dichlorocthene
Phenol
Di-n-octytphthaiate

CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration

1.638-03
L2803
1.923-03
6.08E-02
3.68B-02
6.85E-02

- $.30B-02

387R-02
22803
521803

6.00B-03
$SI1E0
1.01B-01
404802
1.14B-01
1.06B-02
29802
g
152801
1.08B-02
7.15802
1.30B02
400B-03

Child
L6

1.00B-04
L4E05
1.ISB-04
4B
226803
420803
326B-03
237803
1.36B-04
1.59E-06

SASE07
7.04B-06
9.22B06
3.69B-06
1.042-05
651B-04
1L.PED3
23603
U0
6.64B-04
439803
396B-06
1.228.06

Child
AT

749808
6.32B05
8.82B-05
298-03
1.678.03
3 4B03
2.4B-00
1.TBE0M
1.02B-4
1.12B-06

4.098-07
5.28B-06
6.90B-06
27606
7.78B-06
4.90B-04
1.ME-03
1L.TIE03
6.988-03
4.968-04
IBe 0
2.9611-06
9.18.07

TABLE 4-19 (continued)

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE OONDITIONS
NONCARCINOGENIC EFFECTS

Chita
131

6.19B-05
S.22B08
7.30B-05
231803
1.40E-03
2.60B-03
201B-03
146B-03
8.43E-05
981B07

3BE07
4.36B-06
5. 0B-06
2298206
6.43E-06
4.03B-04
1.11E-03
146803
$.77B-03
4.10E-04
2711803
2.4B-06
151807

Adul

S.1MB0S
433805
6.058-05
1.92E8-03
1.16B-03
2.16B03
1L.6TE-03
1.2B803
6.99E-05
8.12807

AREA Z
281EM

3.628-06
4.DB06
1.898-06
5.ME06
1M
9.20B-04
1.218.03
4.7812-03
e
225804
2.03B-06
6.258.07

1E02
8802
6802
TB-02
8E-03
8E-02
480
2802
28400
SB02
Hazard Index

SE-04
102
2802
68304
1801
1802
7802
80303
802
A0
21102
sE-01
0
Hazard Index

Page 2 0f 2
Hazard Quotient

Child Child Chitd

06 Zi2 1317 Adulg
1.0B-02 158.03 62803 S.1B0
22804 19804 65804 54RO
20B-00 15803 12803 108203
SIEM 4OBM 2IB02 27802
28E01 21B01 1.8E.01 15801
SIB02 9B 3380 270
8.2B.01 6.1B01 S.0B.01 42801
12801 s M 73E0 61BN
6.80.05 S1805 42808 ISB08
138+00®  toB+0®  g3BOt 69E.01
1LIBD 22804 68B-04 S6R.04
70B-04 SIB4 4B I6B04
) ISB04 29804 24E04
6280 461103 18E03 LR
10804 7805 64E05 5.30.08
65002 B0 40R.02 31380
26B.02 198.02 16E.02 13802
30201 22001 18801 15801
120001 88R.02 13802 601202
17001 12001 1.0B.01 8SR02
220001 1.61.01 14101 LIEOI
791206 SYBN6 49006 4.0E06
40 30B.04 25104 2104
91201 68E01 S.TO1 4601



Compounds

Vanadium
Chromium

Copper

Nickel

Zince

Chioroform
Ethylbenzene
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
Bis(2-ethythexyl)phtlalate
Benzoic Acid

1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichloroethane

1,1-Dichloroethane
1,1-Dichioroethene
1,),1-Trichloroethane
1,1,2-Trichlorocthanc

CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration’
—melly

4.00B-3
1LUE0
235802
8.938-02
6.09E-01
SSIR4S
4.20B-04
1.16B03
649E-04
IBEM
6.00E-03
6.80B-02

4.02E-03
687804
1.30E-02

LNE03
14780
1.90B-03
1. 70602

Chid

6.13807
2.65E-05
3.60B-06
1.378.05
9. M4B05
S.69B-06
34TE 06
1.20B-04
6.70B-08
3NEM
3.07806
349805

4.15E-04
7.0E05
1.MB03

280B-04
359804
1.96B-04
1.758-03

Child -
2

‘197008

2.68B-06
1.01E05
6.92B-05
4.22B-16
258B-05
8.89E-05
497B05
24TB04
2.28B-06
258805

3.08E-04
3.26B-05
9.96B-04

26TE-04
2.66B-04
145804
1.30B-03

TABLE 4-20

CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC EFFECTS
m| dy

Child RID
131 Adult (ma/kg/day)
3TIRAT - - 3%1&01 S04
1.63E05 1.35E-05 1802
221B.06 1.83E06 2802
8.40B-06 6.96B-06 6B-04

S NE0S 4. 4E-08 120
348806 289806 1802
213805 LTTE0S 8R-02
135E05 6.10B05 TBEO02
4.10E08 JAB0S 8B03
205804 L BEOM 8E-02
1.88E.-06 1.56B-06 3803
2.13B.08 LTIE-0S 2B+00

Hazard Index

255804 21104 TE02

4 ME0S 361E-05 803
8.23B-04 6.84B-04 8E02

Hazard Index
ARLA X

1L2B-04 1434 TR0
2.208-04 1.828-04 [11Z11]
120804 997208 8E02
1.088-03 893804 4E-03

Child
o6

1.2B803
2720
1.8B-04
23802
9.38-04
S.TRO04
43808
1.TE03
84E03
42803
10803

LIE-08
44802

5.98-0
89E-D3

LIEQ
32802

40803
45802
25803

44E01

Hazard Index 4.9E-01

Child
ol

9.2B-04
20E-0
14804
1.78.02
6.98-04
42804
3IB08
13803
6.3B-03
JIED
1.TE04

33E02

44E03
6.7E-03

2402

0ED
uUR®
181203
33101
ATEO0L

uotj
Child

13-17

76804
1.6E-03
1.1B04
14802
S.T804
ISB4

11807
52803
26B-03
64B-04

LTE®

30
SSE03
10802
19802

25803
281302
15203

2.7B01
JIEU)

Page 1 of 2

Adult

63804
1LAE-03
9.28-05
12802
47204
29804
22108
BBL04
43803
21E03
52804
89005
23802

J0EM
45803

1.6£-02

2080
2300
13802

22001
25E01



Chioroform
Eihyibenzene
Mcthylene chioride
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichtoroethene
Xylene

2-Butsnone

Vanadium
Chromium

Copper

Nickel

Zine

Chioroform
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
1,2-Dichloroethene
Di-n-octyl phihalate
Phenol

CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)

Concentration

(.1 7/ 5

210B-04
1.20E-03
1.90E-03
1.198-01
6.68B-02
117801
1.48E-01
6.668-02
14803
953803

6.00B-03
S SO0B-02
1.01E-01
4.00B8-02
1.4B-0)
4.00B-03

- $53E-02

7.66E-02
354B01
1.43E-02
1.30B-01
4.00B-03
1.30B-02

Child
26

217805
9.928-05
1.96B-04
1L.2B-0
6.89B-03
1.218-02
1.538-02
6.888-03
324804
4 83B-06

9.21807
1.18E-05
1.558-06
6.132-06
1.75E-05
4.138-04
5ne0
191803
3.66E-02
1.48B-03
1.ME-02
2.04B-06
6.63B-06

Chid

Y

1.60B-05
7.35E-05
145E-04
9.1NED
S1EB0
8.9%6E-03
1.26B-02
5.10803
241B-04
361E-06

6.83E0
8.7TE-06
115806
4.56B-06
1.30B-05
307B-04
4.24B0)
S8TE-03
271802
1.10B8-03
9.968-03
152806
4938-06

TABLE 4-20 (continued)

CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC BFFECTS
da
Chitd RO
131 Adult {mg/kg/day)
AREA Y
1.33B-05 1.10B-0S 1B02
6.0BE-05 5.04B-05 8E-02
1.20B-04 997805 6102
754B-03 625803 7802
423803 351803 8E-03
741203 6.158-03 81.02"
9.36E-03 1.78E-03 4B.03
4.22B-03 3SO0R-03 2802
1.98B-04 1.65B-04 28400
2.99B-06 248E-06 SB-02
Hazard Index
ARIA Z
S.AE07 469807 SE04
7.4B-06 6.01B-06 1802
9.498-06 7.888-06 802
306 3.11B06 61,04
1.07B-05 B8.89B-06 180}
254B-04 2.10B-04 1802
350B-03 290E-03 7802
485E.03 4.03B8-03 8R.03
23802 1.86B-02 8202
9.058-03 751B-03 420
8.232-03 6.83E-03 2R-02
1.25806 1.04B-06 IR0
4.07B-06 3.38B-06 SB-02

Hazard Index 2.6[1#00" -

Pagc 20l 2
1lszard Quoticnt
Child Ohild Chitd
086 Iz 1317 Adull
22803 16803 1303 LIBD
12803 93804 1.7TR-04 6.3B.04
331103 25803 20B-03 17803
18801 13801 1LIBO01 90802
8.6B-01 6.5B-01 54001 44801
15801 LIB01 94E-02 1102
38B+00 29B+00 24B+00 20B +00
34801 26B.01 21801 18B.01
16804 12804 10B-04 83E05
28808 13E05 6.18-08 SOR-03
SIB+00®  4.0B+00° 33B+00° 278+00°
1LOB03 14803 11803 9404
1.2B0 88E-04 72B-04 60R-04
18B-05 SBE0S 48805 40R08
1LOR02 77803 6.40-03 521303
18104 138-04 LIBO4 89R05
4.1B02 1LIB02 25E02 2IB02
82002 61802 S.1B-02 .80
9980} 14801 62801 S.1B01
46801 34B01 28E.01 23E-01
37101 28E01 23601 19601
671101 50101 420801 341301
68104 SI1B04 42008 IS4
13104 291205 83005 68005
20B+00®  teproo®  1apeoo®



TABLE 4-21

CHRONIC EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND WATER DURING SHOWERING (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Cnmmﬁnds

1,1-Dichlorocthane
1,1,1-Trichloroethane

1,1-Dichloroethane
1,1,1-Trichloroethane

1,1-Dichlorocthane
1,1,1-Trichlorocthane

Chloroform
Methylene chloride
1,1-Dichloroethane
1,1,1-Trichloroethane
Xylene

2-Butanone

1,1-Dichloroethanc
1,1,1-Trichloroethanc

Concentration

—(mg/l)

5.16E-4
103E +00

1.39E+00
499E +00

1L17E+00
1L11E+00

1.63E+00
1.92E+00
6.08E +01
6.85E +01
2.22E+00
S21E+00

292E+01
1.52E +02

X
Child
046

1.63E-08

3.00E-05

439E-05
1.45E-04

3.70E-05
3.23E-05

4.69E-05
6.14E-05
192E-03
1.99E-03
6.97E-05
2.55E-05

9.23E-04
4.42E-03

NONCARCINOGENIC EFFECTS
L{
Child
118 Adult
ARFA V
174E-09  2.48E-09
142E05  4.75E-06
201E-05  G6.69E-06
689E-0S  2.30E-05
AREA X
176E-05  S63E-06
153E-05  S5.12E-06
AREA Y
223E-05  7.16E-06
29205  9.2TE-06
9.12E-04 - 292E-04
945E-04  3.16E-04
3129E05  1.06E-05
121E-05  3.88E-06
AREA Z
438E-04  140E-04
210E-03  7.01E-04

RID
mg/kg/day

1E01
3E-01
Hazard Index

1E-01
3E-01
" Hazard lndex:

1E-01
3E-01
Hazard Index

1E-02
6E-02
1E-01
3E-01
9E-02
9E-02
Hazard Index:

1E-01
3E-01
Hazard lndex:

Child

1.6E-07
1.0E-04

44E-04

48E-04
9.2E-04

3.7E-04
48E-04

4.7E-03
1.0E-03
1.9E-02
6.6E-03
17E-4
28E-04
3.2E-02

9.2E-03
1.3E-02
24E-02

F
Child
118

1.7TE-08

47E:05
4.7E-04

20E-04
2JE-04
43E-04

1.8E-04
JE-05
23E-4

22E-03
49E-04
9.1E-03
3.2E-03
3.7E-04
LIE-04
L5E-02

4.4E-03

1.0E-03
L1E-02

1.2E-04
1.5E-04
29E-03
L1E-03
12E-04

5.0E-03
1.4E-03

2JE-03
3.7E-03



TABLE 4-22

CHRONIC EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND WATER DURING SHOWERING (UNIT 3)
CURRENT AND FUTURE LAND USE

Compounds

1,1-Dichlorocthane
1,1,1-Trichlorocthanc

1,1-Dichloroethane
1,1,1-Trichlorocthane

1,1-Dichlorocthane
1,1,1-Trichlorocthane

Methylene chloride
1,1-Dichlorocthane
1,1,1-Trichloroethane
Xylenc

2-Butanone

1,1-Dichlorocthane
1,1,1-Trichloroethane

Concentration

—{mg/L)

1L16E-03
3.23E+00

4E+00
1.30E+01

2.1E+00
1.90E +00

1.90E+00
LI9E+02
1L178+02
3.14E+00
9.53E+00

5.53E+01
3.54E+02

Child

8.81E-08
2.26E-04

3.06E-4
9.10E-04

2.06E-04
133E-04

146E-04
9.04E-03
8.19E-03
2.36E-M4
1L12E-4

4.20E-03
248E-02

RME CONDITIONS
NONCARCINOGENIC EFFECTS

Child

118 Adult
416E08 1.34E-08
107E-04  3.46E-05

R
1.44E-04 4.66E-05
430E-04 139E-04
AREA X
9.73E-05 3.14E-05
6.29E-05 2.03E-05
690E-05 2.22E-05
427E-03 1.38E-03
387E-03 1.25E-03
L12E-M  JGIE-05
536E-05 1.70E-05
AREA 7,

1.9E03 6.41E-4
1.17E-02 3. 79E-03

RID
mg/kg/day

1B-01
3E-01
Hazard ladex:

1E-01
3E-01
Hazard Index:

1E-01
3E-01
Hazard Index:

9E-01
1E-01
JE-01
9E-02
9E-02
Hazard Index:

1E-0t
JE-0
Hazard Index:

Child

8.8E-07
15E-04

3.1E-03

6.1E-03

2.1E-03
44E-4
25E-03

1.6E-04
9.0E-02
2.7E-02
26E-03

1.2E-01

4.2E-02
83E-02
1.3E-01

£
Child
yat]

428907

36E-04

14E-03

L4E-03
2.8E-03

9.7E-04

2.1E-4
1.2E-03

1.TE-0S
43E-12
13E-02
1.2E-03
S.0E-04
5.8E-02

20E-02

J9E-02
S9E-02

Adult

1.3E-07

12E-04
12E4

4.7E-04

9.3E-4

31EM4
3.8E-4

2.5E-05
14E-02

42E-03

4.0E-04
L9E-04
19E-02
6.4E-03

1.9E-02



Compounds

Chromium

Copper

Nicket

Zinc

Carbon Tetrachloride
Chloroform
Methylene Chloride
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,)-Trichlorocthane
1,1,2-Trichloroethane
Tetrachloroethene

Bis(2-cthylhexyl)phthalate
Benzoic Acid

Antimony

Vanadium

Chromium

Copper

Nickel

Chioroform

Toluene
1.1-Dichloroethane
1,1-Dichioroethene
1,1,1-Trichlorocthane
1,1,2-Trichloroethane
Tetrachlorocthene
Bis(2-ethylhexyl)phihatate
Di-n-butylphthatate
Di-n-octyl phthalate
lienzoic Acid

N-butyl benay! phihalate

Concentration
m|

112802
1.18B-02
1.340.02
2678400
1.038-4
213805
4.1SBE04
2478203
1.19E-03
246E-0)
4.18B-05
5.68B-05
3.00E-03

" 9.00B-03

171Ee-02
6.10B-03
L1IEB-02
IB4B-02
9.278-02
I356B-05
L2802
288B-04
1L.NMem
754B-04
J6O0E-05
L.T9B-04
688202
7.001-03.
95602
4.0013-03
2.001:-03

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

Child
o1

41B04
4.96B-04
S.AB-04
1.12801
4.33B-06
L1SB-06
LISE0S
1LO4E-04
5.00B-05
1.03B-04
1.76E-06
239806
1.26B-04
3.TBEM

157803
23578-04
475803
161803
3.90B-03
1.508-06
T1B04
1.21B-05
7.198-06
3.17B08
151B-06
15806

2868203
294304
4.0012-03
168104

Child
24

6.2613-04
659804
749204
19801
3.75806
153B-06
222805
1.38B-04
6.658-05
1371804
234006
317806
1.68B-04
S03E04

208803
JMIB04
63180
2.158-03
S.1IBE-0)
19606
9.618-04
161B05
955606
421E05
201806
1.00B-05
380803
I9IB04
5.300.03
223004

TABLE 4-23

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Hazard Quotient

Page 1 0f 2

NONCARCINOGENIC EFFECTS
Bxposure Dose (mg/kg/day)
Child Child Chitd R - Child
39 104 1519 Adul (mg/kg/day) o1
AREA W
429804 303B-04 231BE04 24B04 18401 4.TBR-0S
4528-04 31904 244B-04 236B04 4802 1.2B02
S.13B-04 362B04 2.77B-04 268B-04 202 28802
102B-01 1.228.02 SSIB02 SMBO02 0 3.6B-01
INME06 2.9E06 2.138.06 20606 mo3 6.2B-04
1.042-06 7.38B07 S.6AE-07 S46B-07 1702 12804
1S9E05 1.12B-05 8S7E06 8.30B06 6802 29804
945805 6.68E-05 S5.10B-05 4.94B-05 1E+00 1.08-04
4SSE-05 322B05 246B-05 2.38B-05 9B-03 560203
941B 05 6.65E-05 5.08B-05 4.92B-05 9201 11804
1.60E-06 1.138.06 863E07 B.36B07 4B.02 44808
217806 134806 117806 1.14B-06 1B01 24B-05
1.1SB-04 B.11B0S 6.19B05 6.00EB-05 2802 6.3E-03
JMEMN 20B04 186B-04 180E-4 4B+00 95E-03
Hazard Index 6.6B-01
ARBA X
143803 1.01E03 7.70B04 7460-04 4204 39E+00
233B04 165804 1.26B04 1.22B-04 9803 29802
42803 106803 233803 22%B0) 12401 48B-04
147803 104B-03 793B-04 768B-04 a0 40B02
355803 2.15B03 191B03 185803 2B-02 208-01
1.36B06 963807 135807 7128407 1E-02 15804
658E-04 465E-04 ISSE-04 IME-04 4B-01 18B-03
1.10B05 7.9B06 3595806 $.76B-06 1B+00 1.2B05
684806 4.628.06 ISIE06 342B06 9103 8.0B-04
289B-05 2.04E05 156B-05 1S1B-05 98301 e
1.38B-06 9.748-07 71438207 1200807 4802 38805
685006 484806 1.70B-06 3ISBE-06 1R0L 15805
260103 184803 1401303 1361103 W0 14001
268204 189B-04 1451204 140E-04 18400 2980
364503 257003 1.961203 190803 21402 201m
153104 10804 B26R-05 8.00E-05 4H+00 42005
7.65R.05 S40B05 4.181:05 4.008-05 2801 4.21-04

RA401-03

112804

Child
24

6.3B-05
1.6B-02
37802
1580
82004
15B-04
39804
14804
714B-03
15B-04
S9B0S
32808
84ER0)
LB
88E01

520400
318802
63804
SARO2
268201
20B-04
24B-0
1.6B05
1.1B-03
4.7805
5.0B05
1.012-04
19101
19L.03
27801
5.611-05
s61i-04

Child
39

43B05
1.1B8-02
2.6B8-02
50
5.6B-04
1.0B-04
26804
9.5B-05
.10
1.0B-04
40B-05
22605
58B-03
8.68-08
6.0B-01

36E+00
26802
4384
37802
1.8B-01
14B-04
17803
1.1IB0S
13804
3.2E05
35805
691305
13101
271203
1.8E-01
I8K-05
8-

Child
10-14

3J0B05
8.0E-03
18302
36R-01
40B-04
74805
1.982-04
6.7B-05
38E0)
74805
28B0S
15805
4.18-03
6.10-05
42801

258+00
18802
1B
26802
13801
9.68-05
12B-03
18806
S.1B04
23105
24805
48105
921102
196203
131301
27108
2m

Child
15-19

23805
6.1B03
1.4B8-03
28101
3.03-04
56805
1484
S.1B05

- 27203

5.68-05
22805
1.2B-05
31503
46805
3.1B01

1.9E + 00
14802
2384
20802
9.60-02 -
74E-05
9.0B-04
6.0B.06
39304
1.78-05
19805
mos
701102
1.58.03
891302
21805
215

Adult

22B05
59B-03
1.3B-02
2.7B-01
29804
$.5B-05
14804
4.9B-05
26E-03
SSE-05
21805
1.1B-05
3or03
45805
32B-01

198400
14E.02
2384
1.98-02
9.38-02
7.1E05
8384
$.BE06
38B-04
1.7B-05
181205
3601305 -
681202
141303
95102
201105
20114

Vazasd Index  4.912 4002 .01+ 002 4,213 + 007 29034 0@ 2.211 + 003 2.215 4 002



und!

Bromodichioroethane
Chloroform

Toluene

Mcthytene Chloride
1,1-Dichlorocthane
1,1-Dichioroethene
1,1,1-Tiichlorocthane
1,1,2-Trichlorocthane
Xylene

Tetrachlorocthene

Chromium

Coppes

Nickel

Zinc

Toluene
1,1-Dichtorocthane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
1,2-Dichlorocthane
Tetrachioroethene
Benzoic Acid

Conccnlrllioc;
—(wg/l)

4 04E-04
4.09B8-04
6.44B-03
641E-04
1.80E-03

"1.42E03

621203
4.18B-04
8.43B-04
403804

282802
2.14B-02
269802
2828+00
2502
257802
2.64B-02
1.06B-01
2.¥9E03
263B-02
9.73803
1.0L01

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

e
Ll

1.70B-05
1.7805
2NB04
20808
757805
397805
261B-04
1.76E8-05
335E05
1.698-05

1.192-03
9.00B-04
113803
1.19B-01
9.80B-04
1.80B-03
1.11E0)
446803
117804
LIIE03
409804
715803

Chitd
34

226805
228805
3.60B-04
358B-05
101E-04
793805
347804
234808
41805
225805

1.58E-03
1.20B-03
1.50E-03
158E-01
1.30B-03
1.M4E-03
147TB-03
592803
156B-04
147203
SUBM
9.50B-03

TABLE 4-23 (continued)

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Cia
39

155B-05
157TB05
246B-04
245B-05
6.89E-05
543B-05
238004
1.60B-05
IDB0S
154805

1.08B-03
8.193-04
1.03B-03
1.08B-01
8.92B-04
9.83B-04
101E-03
4.06B-03
107804
101803
Ingo
651803

NONCARCINOGENIC EFFECTS
m 'da
Child Child RM Chitd
104 1519 Adult kg/ds o
AREA Y
1.09B-05 8.34B-06 8.08B-06 2802 85E-04
1.11IB05 B4SB06 8.18B-06 1102 1.7B.03
LM4EB04 1.33B-4 129804 4801 68804
1.NEO0S 1.32B05 1.2813-05 6B-02 45004
487B05 3NE05 3.60B-05 18400 7.6L05
IME0S 293B05 284E-05 9803 6.61.03
168B-04 1. 28B4 1 24B-H4 9301 29004
1.13B3-05 863806 8361306 41102 44004
2.28B-05 L. MBS 1.69E-08 4+00 36805 .
1L9E05 B8.32B-06 8061206 1801 17804
Hazard Index 110002
AREA Z
76JB04 S582E04 564104 1R+01 1.2B8-04
S.PE04 402804 4281304 41102 23802
7.28B-04 S5355B04 $.38B-04 2602 5. 7802
763802 S82E02 $5.64B-02 2801 $.98.01
6.30B-04 481B04 46613104 4B-01 25803
6.95SB-04 SIIE04 S.14B04 18400 11803
7.4B-04 S4SEO4 S.28B-04 9803 1.28.01
287803 2.19E03 2.12B-03 9B-01 S.0B-03
755805 $5.768-05 SSSB-05 4B-02 29803
TNE-04 SAIB04 526804 280 S.6B03
263B-04 201B04 195804 1801 41803
4.60B-03 351503 340803 40400 1.802.03

Pagc 2 of 2

Hazard Quotient

Hazard Index 835801

Child
24,

LIEG3
23803
9.0R-04
60804
10E-04
88E03
39B04
59804
48005
23004
15102

1.68-04
oo
75802
79801
32803
14803
16801
66803
3903
741203
54B03

24103

Chitd
59

78B.04
1.0B-03
62804
41804
69805
6.083-03
26004
4.0B-04
3205

13804
971103

1.IE-04
20802
52802
sS40
23803
98804
1.1E01
45803
27803
S.1303
nm

SB-0)

112+00° 27801

Child
10-14

SSE04
LIB-03
44B-04
29804
49805
43803
198-04
28804
22308
1.1IB-04
7.3B03

7.68-05
14802
36802
3I8E-01
1.6E-03
70B-04
79802
32803
198203
360303
26803
1.22.03
54EB-01

Child
15-19

42804
85B04
334
22804
37805
13803
14804
22004
1.78-05
8.312-05
5.68-03

5.8E-05
LI1g-02
28802
29130t
1.2B-03
53804
6.1B-02
24E03
1.4E-03
270
20803
881204
420801

Adult

40B04
82304
32804
21804
36B-05
32803
14004
2104
1.78-05
B0
$40-03

56805
11202
27802
281201
12803
S.AB04
S9B-02
24E03
14E-03
261303
20803

8.51204

- 401101



Compounds

Chromium

Copper

Nickel -

Zinc

Csrbon Tetrachloride
Chloroform
Methylene Chloride
1,)-Dichiorocihane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Tetrachiorocthene
Bis(2-cthylhexyl)phthatate
Benzoic Acid

Antimony

Vanadium

Chromium

Copper

Nickel

n-Butyl benzyl phthalate
Chtoroform

Di-n-octyl phihalate
Toluene
1,1-Dichiorocthane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
Tetrachioroethene
Bis(2-ethylhexyl)phthalate
Di-n-Butytphthalate
Benzoic Acid

Concentration
m

1.1082-02
1.20B8-02
1.30E-02
267B+00
1.98B-04
323808
6.82B-04
7.30B-03
321B-03
750803
9.89B-05
1.20E-04
3.00E-03
9.00E.03

370802

6.10B-03
1.13B-01
380B-02
9.30B-02
200803
5.18E-08
8.5012-02
5. 20B-02
5.22B-04
297804
1.93E-03
6.71E-05
$.36B-04
6.80B-02
7.00E-03
4.000-03

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

Child
o1

S.9TB04
651B-04
7.05E-04
145E01
107805
1.758-06
3 0E-08
3.96B-04
1.74B-04
407804
$.3B-06
631806
1.63E8-04
488804

201R-03
33804

6.13E03
206803
5.04E-03
1.08E-04
281B06
5.168-03
3.098-03
283805
1.61B-05
1.05E-04
3.648-06
291808
369803
3.8082-04

Ghild
24

651804
7.10B-04
7.69E-04
1.58E-01
1.17B05
191806
4.04B-05
4.328-04
1.90E-04
444804
SBSE-06
7.10E-06
1.78E-04
S E-04

2.198-03
361804
6.691-03
225803
33103
LISB-4
307806
5.628-03
337803
J09E-05
1.768-05
1.14E-04
JI7E-06
31708
4.026-03
4.148-04

TABL. 4-24

CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC FFFECTS
Bxposure Dose (mg/kg/day)
Child  Child  Child M
39, 1014 15-19  Adult {mg/kg/day)
ARFA W
439004 308E04 2ME04 JMEO4 1B+01
ATE04 36EM 256E04 3AIBM 4B02
SA9B04 364204 27TE04 ITIEM 202
107B01 747002 SE9B02 7.63B-02 2800
790E06 554106 4.22B.06 $.66E.06 1803
1298.06 90IR07 688B07 OVN D mnn
2MB05 191E0S 14SE0S 195105 6B02
291E04 24E04 1SSEO4 209B-04 18400
128804 898B05 684E0S 9.17005 9803
299204 2101104 160R04 2140.04 9o
395006 277006 2.11B.06 283806 ano
4AT9R06 336106 256806 343006 1001
120E04 8WEDS 6.39E05 BSTEOS w02
3S9E08 252604 192E04 25TEM 40100
: Hazard Index
AREA X
148E03 103103 788E.04 1.06R.03 o
203804 171804 130B04 1T4R04 903
4ASIE03 31603 241B03 IDEM 1B+01
152803 1.06E03 BOSEO4 1.09B-03 4202
13}IB03 260B03 1.98E-03 266E-03 2802
BOOEQS SCOEOS 426BE05 STOEOS W00
207TB06 1.45E06 1.10B06 1481106 1no
380E03 2641103 20203 2203 20102
227803 159E0) 121E03 1.630-03 4n.0]
208E05 146E05 LIIEQS 14905 1E400
LISE0S 83IE06 633E.06 B4IB.06 9L m
770B05 S40005 4.1E0S $S51005 9R-01
268806 188006 143806 192806 4m
214805 150E05 141E05 153E05 101
27103 190103 145B03 194P-03 01
279004 1.961LM 149804 20L-04 10 +00
1.603-04 1.12B-04 852EB05 1.14K-05 41+ 00

2.17E6-04

2.378-04

Hazard Quotient

Pagc 1 of 2

Child
L1

60B-05
1.6B-02
35802
13E01
15E03
18B-04
6.2B04
40804
19802
45804
13804
65805
8.2E-03
12804
8.1E-01

S.0B+00
37802
6.1804
52802
25801
SSE05
28B4
26801
15303
28804
18803
1.2B8-04
9.1E-05
2984
18802
3804
3.412-05

Chitd
24

65805
18802
38802
79E-01
1.78-03
19804
6.TE-04
4304
208-02
49004
1.5B8.04
11808
8.9E03
13804
88E-01

358400
40B02
6.TE-04
568-m
28B.01
60E-05
3IB04
28E-01
83803
3B
20B-03
13804
9.913-05
312604
20802
4.111.04
391405

Child
39

44B05
1.2B802
26E-02
54E-01
1LIB03
13804
435E-04
29804
14E-02
33804
9.902-08
48805
6.0E-03
90803
S.TB 01

37B+00
27802
45B-04
ISE02
19801
4.0B05
21B-04
190201
57603
21B 4
13803
86E-05
6.7E-05
21
141302
281104
4.013-03

Child
10-14

1B 05
84203
18B02
37BN
19804
9.0B05
32B04
20804
10802
23804
69B-05
34805
42E-03
32803
42801

268+ 00
19802
32B-04
27802
1.3B-01
28E05
15804
13801
4.0B-03
158.04
92804
6.0B-05
4.78-05
15004
95103
20804
2.812.05

Child
15-19

23B-05
64B-03
148-02
28B-01
60804
69808
24804
1.68-04
768-0)
18B-04
53805
261205
32003
48005
JIE01

208400
14102
24B-04
20B-02
99802
21B05
1.1IE4
1.0B-01
30B-03
1LI1IB-04
70B-04
46R-08
361205
LI4
12803
15804
211205

Adult

3IB0S
8.6E-03
198-02
38B-01
81804
92808
33B04
21804
1002
24804
71805
34B.08
4303
64803
42801

2.78+00
19802
32804
27802
138-02
29B-05
15804
14801
41803
15804
94004
6.18-05
48005
158-04
92.71.03
20104
291205

tHazard Index  5.6E+00® 6.202+00% 4.280 4 00® 2.91% + 00% 2.218 + 00® 298 + 00®



Compounds

Bromodichloromethane

Chioroform

Toluene

Methylene Chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichlorocthane
1,1,2-Tnchlorocihane
Xylene
‘Tetrachlorocthene

Chromium

Copper

Nickel

Zinc

Toluene
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichlorocthene
Tetrschloroethene
Benzoic Acid

Concentration
—Ame/l) -

1.10B-04
300B-04
193802
7.30B-04
LNE0
204803
1.0012-02
5.30B-04
1.268-03
1.30B-04

280B-02
2.16B-02
20E-02
282B+00
687802
5.29802
$.32B-02
220801
593803
641502
29802
1.70B-01

ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)

ik
L1

3978-06
1.638-05
1058-03
JE-05
148B.04
1.11B-04
SA2BM
298B-05
6.84E-05
7.05E-06

152803
1.4BE03
146E-03
1353801
INB0
28703
289803
L1902
INBH4
J48E-0
151B-04
9.22B-03

Chitd
34

651B-06
1.78E-05
1.148.03
432805
162804
1.21B04
5921104
325808
746808
7.698-06

1.668-03
LUB-03
1.60B-03
16701

313803
315800
1.30B-02
ISIB04
IME0
1.65B-03
101802

TABLE 4-24 (continued)

CURRENT AND FUTURE LAND USE

')
Child
32

439806
1.20B-05
1.70B-04
291B-05
1.098-04
8.14B08
3.99E-04
220808
S.03E0S
5.19B-06

1.12B8-03
8.3812.04
1.0812-03
1L13E-01
174B-0)
21B0
2.12B-03
8.7BE-0)
237804
2568-0)
1.1B-03
6.78B-03

RME CONDITIONS
NONCARCINOGENIC EFFECTS

Chitd
1014

3.08B-06
8.398-06
5.40B-04
204B05
7.648-05
5. 71B-05
2.80B-04
154808
3s2e-o05
3.648-06

7.83B-04
5.878-0¢
755804
789802
192803
148803
1.49E-03
6.152-03
1.66E-04
1.9E-03
78804

4.758-03

Child
1312

Adult

ARLA Y

2MB06
6.39B-06
41BN
155808
SBIEGS
4.4B0S
213804
LITB05
2.68E-05
LTIB-06

3.V4E06
85706
s
2.09E-05
7.80B-05
583005
2861104
157805
3.60B-05
3 NB06

AREA 7

3.96B-04

4400

. 15804
601B-02
146B-03
1.138.0)
11380
4.698-03
1.26B-04
137203
5.948-04
3.62B-03

8.00B-04
6.008-04
TNE04
8.06B-02
19620
151B-03
15280
6.29B-0
1.698-04
1.8311.03
7971804
4.868-0)

R
(mg/kg/day)

2B
1802
4501
68-02
H+00
9103
9In-01
40802
42+ 00
1801
Hazard Index

1B+401
4802
2102
2801
4801
1B+00
903
sE01
4B-02
21101
1801 .
4B+ 00

Page 2 of 2

Hazard Quotient

Child
K2R

JOBR04
16803
26803
6.68.04
1SB04
12802
6.08-04
15804
LIB05

11805
19202

13804
29802
13802
17801
9.08.03
29803
J2B01
LIB02
81E0)
17802
15802

23803

Child
24

JIB04
18803
290603
12804
1.6B-04
1.312.02
6.61-04
B.1R04
19805

17808

2.1E-02

17804
B0
8.0R.02
841201
LIE02
3180
iseo
14802
880203
19802
LIE02

231103

Child
39

22B-04
12203
20E-03
498-04
1.1IE-04
9.18-03
44804
55804
1.3B-05

3.2005
14B-02

1.1IB04
21802
54802
S.6B-01
681203
2180
24B01
98E-03
S9B03
13802
1.1E02

17803

Hazard Index 130 +00P L4E+00P 931201

Child
10-14

15B-04
84B-04
14B-03
34804
1.6B-0S8
6.38-03
Jago4

34

9.08205
36805
99803

7.8B-05
15802
3ISE02
I9E.01
48803
15E03
17E01
6.8E.03
42003
9.08.03
788203
120
65801

Child
15-19

1.2B8-04
64B-04
1.1203
26804
S8E-05
480203
240204
29804
6.58-05
28105
76B-03

6.0B-05
1.1E-02
29802
J0B01
378.03
1.1IE03
1.3E-01
$.28.03
32803
69E-03
59803
91804
5.0B-01

Adul

1.68-04
8.6B-04
14E-03
ISE-04
78805
6503
o4
3904
9.08-05
3.78.05
1.0E-02

8.0E9S
15802
39802
4.0B-01
49803
1SE.03
1. 7801
70803
42803
9.2103
8.01L-04
12803
65E-01



Compounds

Chromivm

Copper

Nickel

Zinc

Carbon Tetrachloride
Chioroform
Methylene Chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
Tetrachloroethene
Bis(2-cthythexyt)phthalate
Benzoic Acid

Jarium

Anlimony

Vanadium

Chromium

Copper

Nickel

Zinc

Chloroform

Toluene
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichlorocthane
1,1,2-Trichioroethane
Tetrachioroethene
Bis(2-ethylhexyt)phthatate
Di-n-butyiphthalate
Benzoic Acid
Di-n-octylphthatate
N-Butylbenzylphthalate

ACUTE EXPOSURE VIA DERMAL OONTACT WITH OFF-TCAAP

Concentration
—mefl)

1.12B-02
1.18B-02
1LME02
267TE+00
1.03B8-04
2.1e0
4.15B-04
247B03
LISE-03
246E3
4.18B-05
5.68B-05
J00E0)
9.00E-03

1L13B02
ANER
6.10E-0
113801
IMBM
927802
183E01
356B.06
12802
288B-04
17104
734E-04
360B.05
1.79B.04
6.801.02
7.00B-03
400B-03
9.501L02
200B-03

424

1.43E-06
1.08B-06
1.2B-06
244B04
6.44B-06
1.68B-06
255808
152804
7131808
1.52B-04
236B-06
348806
9.138-07
2.74B-06

1L.O3E-06
341806
5.5718-07
1LUES
351806
1.782-06
1.67B-05
2.18R-06
119803
L7e08
1.05E-05
4.638-08
2.21R-06
1.10B-08
20708
2.1312.06
1.22-06
2.891L.08
6.10B-.07

112807
255806
416807
1.08E05
2.63E-06
6.32B-06
1.25B08
1.64B-06
889E-04
1.33E-05
71.85E-06
346B-05
L6SE06
8.23B.06
155808
159806
9.18-07
217808
457807

TABLE 4-25

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS

Exposure Doge (mp/kg/day)
Child Child Child

131

8.85E-05
6.66E-07
7156807
151804
3191806
1LO4BE-06
1.58B-05
9.38R-05
452805
9.34B-05
159E-06
2.16B-06
S.64E07
1.69E-06

6.36807
2.10E-06
343807
9.11E-06
2.18B-06
3.238-06
103805
1.35B-06
7.4804
1.09B-05
6.49B-06
28TE-08
1.36B-06
6. 9806
1.288-08
1.32B-06
73007
1LTE.08
3.75B-07

. Adult

ARPA W
135807
SSIE07
6.26E-07
1.25B-04
324806
859807
LNB0S
79E05
3.75B05
175805
1.31R-06
1.VE06
46807
141B-06

AREA X
S.29E07

L1SE07
285807
74006
1.80B-06
433806
8.56B-06
L128.06
6.098-04
9.08B-06
5.398-06
2305
113816
5.64R-06
1.0612-05
1.091%-06
6.248-07
148105
R2BM

GROUND-WATER (UNIT 4)

Hazard Quotient v
RD Chitd Child

(mg/ke/day) 06
1B01 14808
2802 SAB0S
6804 20B03
1801 24B03
603 LIED
1802 LTE-M4
6102 43804
TB01 22B-04
8E-03 9.1B-0)
8B01 19804
4802 64E 05
sL-02 39805
IE03 30B-04
2400 L4E06
Hazard Index 1.6B-02
SB03 2.1B04
2E-05 1.78.01
S04 LIB®
1B-01 14804
2B-02 1.8B-04
6E-04 LIB02
1801 LTE-4
1802 2284
ano 30B03
R0t 25805
BE-0S 1303
8.1B01 S.TB-05
4B02 SSB0S
9E-02 1.20.04
3103 6.91-03
2801 11005
2B+00 61107
B0 14103
2801 3.11.06

Hazard Index 2.0B-01

Lz

LIE0S
41805
1SE0)
18803
8.1804
LIB0
32804
1.6B-04
69B-0)
14E-04
48B05
29805
23804
L.OEG6
12802

1.5E04
1.IB-01
S84B04
LIBO4
1384
9.78-03
1384
1.6B-04
22803
19805
9.8E-04
43805
4.1805
9.211.05
5.2ik03
8.0L3-06
4.68-07
LIE.03
231206
1.5B-01

Pagc 1 of 2

Child

By Adult
89B-06 74B06
34808 28808
13803 1L0B-03
15803 1L3B0)
6.TR-4 SSEo4
1.0B-04 8.6B.08
26B-04 22B-04
14B-04 11804
S 7803 47803
1.2B-04 9.TB-05
40805 3IB05
24B-05 2.0B-08
1.9B-04 LOE-04
84R.07 69807
1.0B-02 8.38-03
1384 1.1B-04
LIBO}) 8.72-02
6.982-04 .04
9.1B.05 7T4B-05
1.1B-04 9.08-08
8.1E03 6.63-03
1.0B-04 8.6E-05
14B04 1.1B-04
19B-03 15203
1.6B05 13805
8.1B-04 6.TE-04
J6B05 29805
34B08 28E05
76805 6.28.05
42860 ISB-03
6.6E-06 54006
38B-07 JIR07
89R-04 741204
19106 L6106
1.2E-01 LOE-01



Compounds

Bromodichloromethane
Chloroform

Toluene

Methylene Chloride
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
Xytene

- Tetrachloroethene

Barium

Chromium

Copper

Nicket

Zinc

Toluene
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,)-Trichlorocthane
1,1,2-Trichloroethane
1,2 Dichloroethene
Teteachlorocthene
Benzoic Acid

TABLE 4-25 (continued)

Page 20f 2
ACUTE EXPOSURE VIA DERMAL QONTACT WITH OFP-TCAAP GROUND-WATER (UNIT 4) A
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Hazard Quoticat
Concentratioa Ohid Chidd Chitd RID Child Child Child
—imalld 26 212 1317 Adult {me/kg/day) 86 T2 1317 Adult
ARBA Y

4.04B-04 249B-08 1.86R.08 154B-05 1.28B-05 2B-02 1.2E-03 9.3B-04 78B4 64B04
4.09B-04 231805 1.88B-03 1.55B-05 1.29B-05 1B-02 25E03 19E.03 1620 1.3B-03
6.44E-03 4.46B-04 3 BB 275804 229804 4801 1IE-03 84304 6.9B-04 STE4
641B-04 IMBOS 2MED 24B0 202805 61202 6.6B-04 49B-04 41804 J4B04
1.80B-03 1L11B04 8.27B-05 683B-05 S.67TB05 TE-01 1.2B04 1.2B-4 99805 8.2E05
142803 8. NEOS 653805 $.9B-08 42805 8E03 11E02 8.22-03 68803 5.6103
621803 REALT ) 285B-04 23684 1.96E-04 8G-01 48804 I6B-04 0B 04 24804
4.18B-04 256B-05 192805 1.59B-05 131E05 4B02 ) 64B04 48804 4.0B-04 3IB-04
843804 S.18E-05 3B7B05 3.21B05 265805 4B+00 13808 9.78-06 8.1B-06 6.6B-06
4.03B-04 247808 1.86E-05 153808 1L.BE0S 9802 271304 21104 L1104 1494

Hazard Index  1.8E02 1IE-02 LIEM 92003

AREA 7

1.66R-02 1.52B-06 1.14B-06 9.4E-07 1. 78807 SE-03 30B-04 23R4 19B-04 1.6B-04
282802 3.60B-06 2. 0B-06 2.23B.06 1.85B-06 11301 16808 27805 22B05 198.05
2.4B02 1.95E-06 14606 1.21E-06 1.00E-06 2B-02 98B05 71.3E-08 6.1B-05 SOE0S
269802 246806 1.84B-06 1.52B-06 1.26B-06 6804 41B-0 31E03 26803 21803
282B+00 25TE-04 193804 . 1.59B-04 132804 1R01 26B03 1.9E-03 1.6B-03 13803
233802 1.62B-03 1.20B03 9.96B-04 8.26B-04 4B-01 4.1B-0) 3.0B-03 25803 21E-03
257802 159E-03 1.18B-03 9.76B-04 8.05B-04 mno . 23R 1.7B-03 14B-03 1.2B0)
2.64B-02 1.63B-03 1.21B-03 1.00E-03 8.328.03 8B-03 20801 15801 1.3B-01 1.1E-01
1.06B-01 651803 488B-03 4.0313-03 335803 801 B.IB-03 6.18-0) 51800 42803
2.798-03 1.2B-04 1.29B.04 1.06B-04 8. 9B-05 4102 43803 32803 27303 22803
263202 1.62B-03 1.21B.03 999204 8.28B-04 2801 8.1.03 6.18-03 508203 41803
9. 73803 5.98B-04 447804 I ™B-04 3.07TH-04 9102 6.68-03 508203 41103 340
1.0E01 5.17B.05 387B-05 319805 265805 28400 26808 19805 6105 Lines

Hazard Index 24B-01 18E-01 15801 1.2B01



Compounds

Barivm

Chromium

Copper

Nickel

Zinc

Carbon Tetrachloride

Chloroform

Methylene Chioride

1,1-Dichlorocthane

1,1-Dichloroethene

L1,1-Trichloroethane

.~ 1,1,2-Trichloroethane
Tetrachloroethene

Bis(2-ethythexyl)phthalate

Benzoic Acid

Barium

Antimony

Vanadium

Chromium

Copper

Nickel

Chloroform

Toluene
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Tetrachloroethene
Bis(2-cthythexyl)phihalate
Di-n-Butylphthalate
Benzoic Acid
N-Butytbenzylphihalate
Di-n-octylphihalate

ACUTE EXPOSURE VIA DERMAL OCONTACT WITH OFP-TCAAP

Concentration
—{me/l)

3 0B-02
1.10B02
1.20B-02
1.30B-02
267B+00
1.98B-04
3 23B-08
6.82B-04
7.30B-03
321E03
750E.03
989805
1.20B-04
3.00E-03
9.00B-03

L13B-02
3 ME-02
6.10B-03
L1IB-02
J80B-02
9.30B-02
S.18B-0S
5. 0B-02
sa2pn
2978-04
193804
6.TIB-08
3.36B-04
6.80E-02
T00E-03
4.00B-03
200803
9.S0B-02

026

5.63B-06
2.36B-06
1.84B-06
1.99B-06
409804
212808
333806
7.04B-05
754B04
INBNM
1.15B-04
1.02E-08
1.24E03
133E06
4.60B-06

1L.T2B-06
5.68E-06
9.368-07
113805
5.83E-06
143B08
$.35B-06
5.898-03
5. 9805
JO07B05
199004
6.938-06
3.538-05
348105
35806
2048206
1.028-06

TABLE 4-26

. CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGRENIC EFFECTS

Fxposure Dose {mg/kg/day)

Ohid Child Child RID
K X7) BY Adult (ma/kg/dar)

AREA W
4.22B-06 347806 2.89B-06 SE-03
1.75B-06 1.45B-06 1.20B-06 1B-01
1.37B-06 1.13B-06 936807 2802
148B-06 1.2B-06 1.01E-06 6B-04
IMB04 25IBE4 2.08B-04 1801
152808 1.25B-08 1.4B-05 6E-03
247806 2.05B-06 1.69E-06 1B02
5.238.08 432805 3.59B-05 6B-02
SS9E-04 462804 IBB4 7801
246804 203804 1.69B-04 8E-03
S.4B-04 475804 IMEO04 8801
758806 6.26F-06 5.19B-06 4B-02
9.19B-06 7.60B-06 6.30B-06 IB02
1.MEB-06 9.38B-07 175807 IJE-03
JAIB08 282806 2UB06 2B+00
. Hazard Index
ARLA X

1.29B06 1.06E-06 88IE07 SE03
4.20B-06 3.49R06 2.89B-06 2805
6.ME0Y S 4B0? 4.76B-07 SsSB4
1.80E-05 149805 1.23B-05 1801
4.33B-06 3.581.06 2.96B-06 2802
1.06E2-05 8.74B-06 71.26B-06 6B-04
3.96B-06 3.288-06 2NB06 1B.02
436803 3.60B-06 299E-03 4801
4.00E-05 3IB05 2.74B-05 TE-01
227B08 1.88B.05 157B05 8E.03
148804 1.22B04 101B-04 se-o1
5.148-06 4.24B06 35206 4802
4.10BE05 340805 282805 9B-02
258B-05 2.13B805 1.7T7E05 IL03
265806 2.19B.06 1.82B-06 201
181806 1.2613-06 1.04E-06 22+ 00
755007 6.30807 5.208-07 non
35905 2.9E-05 247E-05 RiiZit)

485805

Hlazard Index

GROUND-WATER (UNIT 4)

Page 1 of 2

Hazard Quotient
Child Child Child

o6

LIED)
24B.05
9.2B-05
33803
41809
ISE03
33804
1.2B-0
LIEM
42002
9.78-04
26804
14B-04
5.1E03
23896
61802

J4B04
28B-01
19803
LIE-O4
29804
24802
54804
15B-02
17808
I8B-0)
25804
LTE-04
6.18-04
12802
180208
10206
3406
16102
J4ai0l

Lz

8.6B-04
18E-05
128405
26803
30803
28803
25B-4
92B-4
8484
32802
768-04
20104
1LIB04
40B-03
18006
48802

27TB04
22801
1SE-03
18B-04
22804
19802
40B-04
1.18-02
6.0B-05
J0BE0M
19804
L4E-04
48B4
9.0B-03
14805
8.012-07
251306
121:02
261101

1317

6.9B-04
135805
58805
21803
25B.03
22B.03
21B04
13804
6.TB04
26802
6.0B-04
1.68-04
B.6B-05
3.2R-03
14B-06
38E-02

21B-04
1.8E-01
12803
15B-04
18804
15802
3IB04
9.2B8-03
48805
24803
1604
LIEH
I8B-4
712203
LIB0S
640207
2.111-06

0102
211301

Adult

58B-04
1.2B-05
48B-05
L7TB-00
21803
19803
1.TB-04
6.2B-04
S6B04
22802
S 1B-04
1.3B-04
1.2B-05
2LTB-03
12806
32B-02

18B-4
1.SE01
98804
12804
15004
12802
2.TB04
1.78-03
40B05
20803
13804
211205
jano4
6103
9.413-06
sac-o7?
L7106
821103
18101



Compounds

Bmmodichlotomcihme

Chloroform

Toluene

Methylene Chioride
1,1-Dichlorocthane
1,1-Dichlosocthenc
1,1,1-Trichlorocthane
1,1,2-Trichloroethane
Xylene
Tetrachloroethene

Barium

Chromium

Copper

Nickel

Zinc

Toluene
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
1,2 Dichlorocthane
Tetrachloroethene
Benzoic Acid

ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)

Concentration

1.10B-04
300804
193802
7.30B-04
2L7E-03
204E03
1.00B-02
SSOB-04
1.26B-03
1.30B-04

1.66B-02
280802
2.10B-02
20802
2828+00
687202
S.29B-02
SNBMN
220801
$93B-03
641802
1MB-02
1L.2B01

Child
26

LUBGS 1 :
309B-08
200200
754805
282804
21E0
1.03B-03
$.68E-05
1.30B.04
LMEOS

253806
6.012.06
INB06
4.14B-06
43804
7.10E-03
547803
SA9B0)
227802
6.12B-04
6.62E-03
288B-03
8.69E-05

Qhild
242

842006
2.20B-05
148E-03
$.59B-08
210E.04
1.578-04
7.66B.04
422805
9.65B.05
9.96B-06

1.89E-06
4.46B-06
238806
3.08E-06
321B04
5.2E-03
4.058-03
4.08B-03
1.688-02
455B04
491203
2.138.03
6. ME05

TABLE 4-26 (continued)

CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC EFFECTS
Child - R
B Adult (me/ke/day)
6.96B.06 5. 7BB-06 2B-02
1.89E-05 15805 1302
1.228-03 1.01B-06 4B 01
4.62B-05 14B05 6B-02
1L.E-04 1LU4B-04 TB-01
1.29B-04 1LOTE-04 8e-03
6.338-04 S.5B-04 8E01
3.48B-05 289B-05 4802
7.98B-05 6.62B-05 4B+00
8.23B-06 6.83E-06 902
Hazard Index
AREA 7
157806 1.30B-06 SE-03
3.6812-06 105B-06 1801
1.978-06 1.64B-06 2802
253306 2.10B-06 6B04
2641304 2.19B-04 18201
44803 369803 4B-01
335B-03 178E-03 TE01
3137803 29303 8B-03
139802 1.16B2-02 8101
1758-04 3.12B-04 4802
4.05B-03 13703 2801
1LTIB-03 1.468-03 9802
5.33B.05 442805 B +00
Hazard Index

S.IB-M
60805
16B-04
69803
43803
18E-02
78203
69201
28802
15B-02
3802
32802
421105
8.4E-01

Child
22

42804
23803
3.0
93804
joB-o4
20B-02
95B-04
1.1E03
24B05
LIEY
28E02

IBR04
450305
12804
52800
3280
13803
S8B-03
S.1B01
2.1E02
1L1E02
25802
24802

2805
6.2B-01

uoti
Child
1317

ISB04.

198-03
31803
17
25004
1.68-02
TI9B-04
8.7E-04
2.0B-05

91108
23802

J1IBO4
) TR OS
10204
4380)
26303
1LIB-0O}
49803
4.2B-01
18802
9SE-03
21802
20BR-02
27B05
5.28-0)
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Adult

294
1.68-03
25E0)
6AB-04
21804
13802
66B-04
128-4
1.7TB-0S
15B.05
19802

26B-04
JiBos
8.IB08
s
22B0
9.1B-03
40B-03
3seo01
15802
79803
1.78-02
L6B-02

22005
43801



Compounds

Chromium

Copper

Nickel

Zinc

Catbon Tetrachlotide
Chioroform
Methylene Chioride
1,1-Dichloroethane
1,1-Dichlorocthene
1,L.1-Trichlorocthane
1,1,2-Trichloroethane
Tetrachloroethene
Bis(2-ethylhexyl)phthalate
Beazoic Acid

Antimony

Vanadivm

Cadmium

Chromium

Copper

Nickel
n-ButylBenzylPhthatate
Chloroform

Di-n-octyl phihalate
‘Toluene
1,1-Dichlorocthane
1,1-Dichtoroethene
1,1,1-Trichiorocthane
1,1,2-Trichloroethane
Tetrachiorocthene
Bis(2-ethythexyl)phthatate
Di-n-Butylphthalate
Benzoic Acid

Concentration

1.128-02
L18B-02 '
1.34B-02
267E+00
103B-04
2NE05
4.15804
24780
1.198-03
246B-03
4.18B-05
5.68B-05
300B-03
9.00E-03

INEN
6.10E-03
8.20B-03
1138-02
3B4B-02
9271802
2.00E-03
356805
9.50B-02
1802
2.88E-04
1.8
754804
3.60B-05
1. 9E-04
6.800-02
7.00E-03
4.00B-03

TAu. £ 4-27

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
- CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Child

471804
4.96B.04
64804
112800
433806
1.15B-06
115808
104804
5.00E-05
1.038-04
1.76B-06
2.39B-06
1.26B-04
1B

157803
25TE-04
345804
ATE0
161B03
390E-03
8.40E-05
1.50B-06
3ME03
1.23804
121808
7.198-06
e
151B-06
75806

2.86E-03
241104
1.68B-4

Child
24

6.26E-04
639004
749E-04
1.49E-01
5.7158.06
153806
22808
1.38B-04
6.658-05
13704
24806
317806
1.68E-04
5.038-04

2.088-03
kX110 ]
458804
631803
215800
S.188-03
1.12E8-08
1.99B-06
530B03
9.61B-04
1.61E-05
9.355E-06
4.21B05
201B-06
1.000-05
3.8012-03
INBBY
2284

ure
Child
32

429804
452804
S.NBM
102801
IMED6
1.04B.06
159205
945E.05
435805
941E.05
1.60E-06
217806
1.15SB-04
J44B04

143803
233804
J4B04
4.328.0)
147803
}5se-03
165805
1.36E-06
36BN
63588B-04
1.10E-05
6.54E-06

-289B-05

1.38B06
6.858-06
2.60B-03
2.688-04
153E-04

NONCARCINOGENIC EFFECTS

me/kg/da

Child Child RID

1014 1519  Adut da

ARFA W
303B-04 231804 224B-04 18400
319804 244004 236B-0M4 4102
362804 2.7TTE-04 268804 2802
722802 SSIE-02 SMBM 080
2 ME06 2.13E-06 206806 [
7381107 5.64B-07 S5.46B-07 102
112805 BS7E-06 8.30B06 6102
6 53B-05 S.10E-05 4.MB-05 1B-01
3:1B05 246805 238105 91103
6.658-05 S.08LL05 4.92E-05 9102
LI13B06 8.63E-07 8.3%B-07 420
154806 117806 1.14E-06 1802
8.11B-05 6.19B05 600805 2802
243B-04 186E-04 180BE-04 4B+ 00
Hazard Index
AREA X

101803 7.70B-04 746804 4104
1.65B-04 1.26B-04 1.22B-4 9NL03
2.228-04 1.69B-04 1.64B-04 5p.04
306E-03 233B-03 226B03 10400
1.04E-03 7.93B.04 7.68B-04 4102
215803 t91E03 18SE-0 2802
540B-05 4.13B-05 4.00B-0S 2B.01
9.638-07 71.35B-07 7.12B07 1802
257803 1.96B-03 1.90E-03 2B02
465804 355B.04 JM4B04 ol
T.9606 3595006 5.76B-06 1801
4.628-06 31S5IE06 J42B-06 IB-03
2.04E05 156B-05 1S1E05 9802
974807 743B-07 7.20B07 AR.03
484006 I R06 3ISBE-06 o2
1.8412.03 1401303 1.36E-03 202
1896804 145104 1408204 1501
1.083-04 8.26EB-05 B8.00B-05 411400
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o Moazard Quotient

Child
41

47804
12802
28802
5.6801
62803
1.28-04
29804
1.0E-03
5.6B-03
LIE®
44804
24B-04
6,380
95605
6.28-01

39E+00
29802
6.90-01
48E-03
40802
20801
42004
15804
20801
24803
12804
8.0B-4
ISE04
3804
751204
141301
291503
42805

Child
24

6.3B-04
1.6B-02
37302
15B-01
82803
1.58-04
IR
14203
T4AB03
1.SE0)
S9B.04
32B-04
8403
13804
8.3E-01

$2E+00 36E+00

38802
9.2B-01
63B-03
SAB02
26e01
5.6B-04
20804
27801
32B0
1L6E-04
1.1B-03
4.TB04
SOBM4
10803
191301
39103
361105

Child
59

43804
LIE02
2.6B-02
S.1E-0}
S6E-01
1.0E-04
26204
95204
SAE0
10B-03
40804
22804
5.88-03
86805
5.7801

26802
6.38-0t
4380
37802
18801
3804
14B-04
1.8B-01
22803
LIE-04
1384
32804
ISEM
69804
13801
271803
18005

Child
1014

o4
8.0E-03
1.8E-02
J6ED1
40E03
74805
1.98-04
6.TE04
k33100 ]
74B-04
28804
1.5B-4
4180
6.18.05
40B-01

258400
1.88.02
44801
JIB0)
2.6B-02
1.3B01
2.TB.04
9.6E-05
1.3E-01
16803
18805
s5.18-4
23804
24004
48004
9.2B802
191303
2.78-05

Child
1309

2384
6.1E-0)
1.4E-03
28B-01
30B03
56805
14B-04
5.1E-04
mo3
5.6B-04
22804
1.2B-04
303
46805
0B 0t

198+00
14502
3J4B01
23803
20R-02
96E-02
21804
74805
98E02
12803
6.0E-05
I9B-04
L7TB04
19B-04
3104
70802
151203
211205

Adult

22B04
59E03
13B-02
27801
2980
55805
14204
4904
268303
5S04
21804
LIB04
I0EM
45805
JoB01

1912400
14102
3apo1
2380
19802
2302
20804
7.18-05
95802
11803
5805
se04
1.71-04
18204
361204
681102
14103
201305

Mazard Index S.OB +00a 678 +00% 4.6+ 00a 3.211400% 2.48 + 00? 2413 + 00?



Compounds

Bromodichlorocthane
Chioroform

‘Toluene

Methylene Chloride
1,1-Dichloroethane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
Xylene
Tetrachloroeihene

Chromium

Copper

Nickel

Zinc

Acetone

Toluene
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,)-Trichlorocthane
1,1,2-Trichlorocthane
1,2-Dichlorocthenc
Tetrachloroethene
Benzoic Acid

Concentration
—imgll)

1.10B-04
3.00B-04
6.44B-0)
641E04
1.80B-03
142803
6.218-03
4.188-04
843804
403804

282B-02
2.148-02
2.698-02
2.82B+00
7.00B-03

2.0

257802
2.64B-02
1.06B-01
29803
263802
9. BEM
1.70B-01

TABLE 4-27 (continued)

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABILE EXPOSURE CONDITIONS

Ghild
L1

597806
1.63B-05
2B
270B-0S
15TB-0S
597808
261E-04
1.76E-05
issB0s
1.69B-05

1.19B-03
9.00B-04
1.13B03
LI9E01
294B-04
9.80B-04
180B-03
1.11E-03
446E03
117B04
LNEB0
409B-04
715803

Child
24

6.51B-06
1.78E-03
3.60B-04
358E05
1.018-4
7.938-05
34TB04
2MRB05
4NB0s
225808

1.58E-03
1.20B-03
1.50E-03
158E01
JB-04
1.30B-03
1.4B-03
1478-03
592803
1.56B-04
147803
SME-04
9.50B-03

u
Child
39

4.398-06
1.20B-05
246804
245805
6.89B-05
S.3B-05
2.388-4
1.60B-0§
3Ne0s
154208

1.08B-03
8.198-04
1.03B-0)
108E-01
2.68B-04
8.92B-4
983E-04
1.01E-0)
4.06E-03
1.07B-4
1.012-03
Inego
651803

Pagc 2 of 2

11azard Quotient

NONCARCINOGENIC EFFECTS
'da
Child Child RMD Child
1014 1519 Aduy (mg/kg/day} oy
308B06 2.M4B06 3.148-06 2B02 30B-4
8.39B-06 639E-06 857106 1802 1.6B-03
LHEO 13IBM 1.29B-04 3801. 9.0B-04
1LNBO0S 1.32B05 1.281.05 6B-02 45B-04
487E05 3.72B05 3.60B-05 1801 7.6B-04
384805 293IB05 2.84B-05 9B03 6.6B-03
168B-04 128804 1.24B-04 9E.02 29803
1.13B-05 8.63B06 8.36B06 4203 44B-03
228B05 1L.74B05 1.69B-0S 28400 1.8B-05
109B05 8320-06 8.06B-06 1202 L05
Hazard Index 18B-02
AREA Z
163804 S82B-04 S.6AB04 18400 12803
S.9B04 442B04 4.28B-04 4802 23802
7.28B04 SSSEO4 S.3BB-04 2802 5.0
763802 S.82BE02 564802 21301 59801
189804 145804 1.40B04 1201 29803
6.30B-04 481B04 4.66B-04 IB01 33803
695B04 531B04 5.14B-M4 1E01 LIE02
T.MB04 SASBO4 5.28B-04 B0 1.2801
287B-03) 2.19803 2.12B03 9302 SOBM
755805 $5.76805 5.SBE-0S 420 29802
T1B04 SAIB04 5.26B04 2802 S.6B-02
263804 201B-04 195804 1802 41802
4.60B-03 3SIB-0) 340803 48+00 18803

Hazard Index 9.9E-01

Child
34

JIB4
1.8E-03
1.2E-03
6.0B-04
10803
88003
I9B-03
9803
24B-05

2.0
26802

1.6B-03
op02
75802
19B-01
I9R03
43803
14802
1.6E-01
6.68-02
39B-0
714B-02
SAB02

2403

Child
59

22804
12803
B82E-04
41804
69004
6.0E-03
26803
40B-03
1.6B-05

13003
1.73.02

11B-03
20802
5.2B-02
S4E01
27803
30803
988203
LIEO01
451302
27102
s.1802
p R 2210

16803

1.38+00° 90B.01

Child
10-14

15804
8404
38B-4
298-04
4984
43803
1.98-03
28E-03
LIB-05

L.IE-03
12802

7.6B-04
L4B-02
36B02
seo1
19803
21803
70803
79802
32802
19802
36B-02
26802
1.268:03
6.3B-01

Child
1319

12804
64B-04
44804
22804
37BN
33EM
14803
2280
8.76-06
83004
9560

S58B4
1102
28B-02
29801
1.5E-0)
1.6E-03
h 3 L2
6.18-02
24B.02
14802
27802
20802
88B-04
48001

Adult

1.68-04
86B-04
43204
21804
36B-04
32803
14803
21803
85806
811004
95B-0)

5.6B-4
11862
27802
28B-01
14B-03
1.68-03
S.1E0)
S98-02
24B-02
14202
268002
29802
856804
47001



Compounds

Chromium

Copper

Nickel

Zine

Carbon Tetrachloride
Chloroform
Methytene Chioride
1,1-Dichloroethane
1,t-Dichloroethene
1,1,)-Trichloroelhane
1,1,2-Trichioroethane
Tetrachloroethene
Bis(2-cthylhexyl)phthalate
Benzoic Acid

Antimony

Vanadium

Cadmium

Chromiuvm

Copper

Nickel

Chloroform

n-Butyt benzyl phthalate
Di-n-octyl phthalate
Toluene
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
Tetrachloroethene
Bis(2-cthylhexyl)phihalate
Di-n-Butylphthalate
Benzoic Acid

Concentration
m|

1.10E02
1.20B-02
1.30B-02
267B+00
1.988-04
3pos
6.82B-04
7.30B-03
Jae0n
7.508.03
989008
1.208-04
3.002-03
9.00E-03

3.20802
6.108-03
8.20B.03
113801
380002
9.30B-02
5.18B05
2.00B-03
950802
s e
5.228-04
297004
1931303
6710805
53004
6.8011.02
7.001203
4001203

CHRONIC EXPOSU

TAL 2 4-28

RE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND RME FUTURE LAND USE

RME CONDITIONS

NONCARCINOGENIC EFFECTS

Exposure Dose (mg/kg/day)

Child
¥

Grild
o1

S97R.04
651B04
7.05B-04
1.45E-01
107805
115806
3.70B-05
3.96B-04
1.T4E-04
4078-04
5.368-06
651006
1.6JB-04
4.88E-4

651804
7.10B04
7.698-04
138E-01
LI17B-05
1.918-06
4.04BE08
432804
1.90E-04
4480
$.858-06
7.1002-06
1.78E-04
5.0B804

2011203
33004

445B-04
6.138-03
2.06B-03
S54B-03
281806
1.09B-04
S.16803
3.09E-03
28IE05
161805
1.0513-04
3.6411-06
291805
369103
3801-04
217804

29E0
36IB-04
485E-04
6.69E-03
2258-00
$S1B-0)
J07B-06
1L.19B-04
5.62E-03
3ITE03
309E-05
1.768-08
114804
397106
317305
402803
4.143-04
2371804

Child

43984
4 PEH
S.198-04

7.908-06

2NB0S
291804

29904
395806
4.9R06

3S9B-4

148E-03
243004
327B.04
ASIE03
152803
Ane0
207R.06
B00E.0S
180R.03
227803
208E.05
119808
770005
2.6813-06
2.41.08
27103

29004

Child

39 10-14

308104
336804
36B04
747802
$.54B-06
90807
191805
204804
8.9802-08
2.10B-04
277806
3136106
8.398-05
2352804

107801

1.29B-06

1.28B-04

1.2082-04

1.03E-03
LNE-04
2.29B-04
3.16E-03
1.06B-03
2.60E-03
1.45B-06
5.608-05
26AR-03
159803
146B-05
83106
5.408-08
1.8813-06
150805
1901303
1.9611.04

1.60E-04 1.122-04

Child
15-19

Adult

AREA W

1MEM4
256804
2TE-04
5.698-02
4.2211-06
688B-07
145R05
15504
6.84B-05
1.60E-04
211806
156006
6.398.05
LB

3B
IBBH4
3TIE04
16IB-02
5.66B-06
923807
1958.05
209804
917805
214E04
28806
143806
857805
25TE-04

ARPA X

788804
1.308-04
L75E-04
241803
8.09B04
198803
1.10B-06
4.26B-08
202803
1.21803
1L1B-05
6.33R-06
41po0s
1431206
L4105
1451203
1.4983-04
83523-05

1.062-03
1.1
2ME04
ADEDN
1.09E-03
2.66B-0)
1.488-06
$. 0805
112803
1.63E-03
149805
8.492.06
551008
1.928-06
153805
1941503
20804

1.148-04

RID
{mg/kg/day)

1B+00
4802
0
801
mo4
1002
61102
1804
903
802
4103
1.0
2202
4an+00
Hazard Index

404
9E-03
5004
10400
4002
2802
1502
001
0
31101
1101
90
91102
4003
1m-02
2302
11301
411400

1lazard Quotient

Page 1 of 2

Child
8ol

6.08-04
1.61-02
3sB02
73E-01
15802
1882-04
6204
4.0B-03
19802
45203
L3803
65804
82803

12804
BABOY

50B+00
3o
8.98-01
6.1803
5.2802
25E8-01
28504
sspm
26801
1.0E-02
28B4
181203
1.213-03
9.1-04
2910
1.812-0t
k] 1X11]
54105

Child
24

65804
18802
38802
798.01
1.718.02
19804
6.71B04
43B-03
20B-02
49B-0)
15803
718604
89E-03
13804
9.0B-01

$5B8+400
4.0B-02
9.72.01
6.78-0)
S.6B-02
28B01
3IBM
6.08-04
28801
1.1B02
3IB04
20803
13103
991104
32103
20101
4.10-0
s9n.05

Chila
39

A4E-04
12802
26B-02
34801
1.1E-02
14
45804
29803
14802
JIB0
9.90-04
48804
6.0B03
9.013-05

62801

378400
2802
63801
45803
3I8E-02
19801
218004
40B-04
eotl
76E-03
21B04
138.03
861104
6704
2103
1.301%-01
281L03
400805

Child
10-14

RALLR ]
84203
18802
37801
7920
9.0B-05
3284
20803
1.0E-02
23003
69204
34 H
42803

203
4.38-01

268+00
19802
4.6E-01
32603
27802
1.3B01
15B-04
288-04
13e.0t
5380
15804
9.2 04
6.01-04
47104
L5B-03
951102
20003
281105

Child
15-19

2B04
64E-03
14802
28801
60E03
6.9E-05
24004
16E.03
76203
1.88-03
30
68004
32003
48805
2ol

208+00
14802
3spo1
24803
20E-02
99802
1.1IB4
21B-4
10801
40B03
1.1IB-04
T0B-04
46114
361104
L0
1.283-02
1.51103
211005

Adult

31B-04
8.68-03
19202
3sp 01
8.12-03
9.28-05
1M
21803
1.08.02
24809
(ALZL
34
43803

S4B 05
44801

2400
1.911-02
471801
32803
27802
13802
15804
29E-04
14101
SAR0)
15804
94304
61104
481104
15103
9.712.02
201403
291305

Hazard Index  6.812 + 008 7.412 4 008 $.012 + 002 3.5124 008 2.711 4 00? 3611+ 00



Compounds

Bromodichloromethane

Chlorolorm

Toluene

Mcthylene Chioride
1,1-Dichlorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
Xylene
Tetrachloroethene

Chromium

Copper

Nickel

Zinc

Acelone

Toluene
1,1-Dichloroethane
1,A-Dikhloroethene
1,1,)-Trichloroethane
1,1,2-Trichloroethane
1,2 Dichloroethene
Tetrachloroethene
DBenzoic Acid

Concentratign
—fme/iy

1.10B-4
3.00B-04
1.938-02
7.30B-04
2E0)
204B-0)
1.00B-02
SS0BE-04
1.26B-03
1.30B-04

280802
2.108-02
270802
282B3+00
7.002-03
687802
S 29802
32802
220801
593803
641E-02
29B02
1. 0801

TABLE 4-28 (continued)

CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND RME FUTURE LAND USE

Qi
L

$.97E-06
1.63B-05
1.058-03
396805
148B-04
LIIBO4
S42804
298B-05
6.84B-03
7.058.-06

152803
1.U4E0)
146803
153801
3B0B-04
INB03
287803
289803
1.198-02
Ineo
348803
151804
9.2B8-03

ure
Child

39

Child
34

6351BE-06
1.78B-0S
1.14E-03
4.32B-05
1.62B-04
1.21E-04
S92B04
325805
746B-03
7691106

4.39B-06
1.20B-05
7.08-04
291805
1.098-04
8.14B-04
399B-04
2.20B-05
3.03B-05
3.19B-06

1.668-03
LUE0

1.128-03
8.3813-04
1.60B-03 1.081303
1678201 1.13B01
4.168-04 .2.79B-04
407TB03 2.4B-03
313803 2.11B03
3I1SE-03 2.12B-03
1.308-02 8.78B-03
ISIBO4 237B-04
IR0} 256B-0)
165803 1.11E-03
1.01E02 6.782-03

RME CONDITIONS
NONCARCINOGENIC EFFECTS

da
Chivd Child RID
104 1519 Adult (me/kg/dsy)

ARFA Y
308EB-06 2.MB06 3.14B06 2802
89206 639B06 857806 102
SABO04 41BN SSIBO4 Bo1
204805 155805 2098205 61102
THABOS S8IB0S 7800205 1101
STIB-05 4.M4B05 SBIBOS B0
280B-04 213804 286B04 9802
15405 117B05 157TR0S 4803
3I52B-05 268808 3.60B-0S 28+02
364B-06 2.77B-06 3. 71B-06 102
Hazard Index

) ARFA 2,
783B-04 596B-04 8.00B-04 1B+00
SBIB-0A 44TB-04 6.00B-O4 4102
155804 S ISB04 1.71B 04 2802
789302 6.01B-02 8.068-02 000
196204 1498-04 2.00B-04 1501
192803 146803 1.96B-03 o1
148803 113803 151B03 101
149803 1L.13B03 152B0) 9203
6.15B-03 4.69803 6.29B0) 902
1.66B-04 126B-04 169B-04 4B}
1801203 137B03 183B03 02
18804 S94B-M 797B-M4 1802
4.5B8-0) 162803 486803 411 +00

Hazard Quotient

Pagc 2 of 2

Child
o0

30B-4
L6B0)
ase0
6.61.04
15803
12802
60E-0
15803
34008
AL
34B02

15803
29802
13802
1.70.01
38603
12802
29802
32801
13201
8.1802
1.7801
1.5B-01

Child
24

JIB04
1.8B-03
38R0
12804
1.62-03
13802
66803
8.1B-0)
37205
11804
37802

17803
JIE02
8.0B-02
84B-01
42803
14802
VIB02
ISEM
14801
88B02
19801
17801

LIED)  23E03
ltazard Index 1.8E +00® 198 + 00® 130+ 00P 92001

Chitd
59

22B04
12803
26803
49804
1.1R03
9.0B03
44B03
S5E03
25808
$2804
25802

1LIB03
21802
SAB02
S6B01
28803
9.18-03
21B02
24801
98B-02
S9B.02
131201
1.1ER-01

1.18-03

Child
10-14

15B-04
84804
18E-03
34804
76804
63803
31803
3I9E-03
18205
36804
18B-02

78B04
15802
38E-02
o1
20B-03
64B-03
15802
1.7E-01
68102
42802
9.08-02
78802

2803

Chitd
13-19

1.2B-04
6.4B-04
14803
26804
S8R04
48803
24803
29003
1.312.08
28804
1.3B-02

6.0B-04
1.1B-02
29802
3001
15B-04
4980
1.1IB02
13801
S.2B802
32802
69802
S9R.02
91804
10BR-01

Adult

1.6B-04
8.6B-04
1.88.0)
ISP
78804
65803
3280
39803
18808
AIEN
18802

B.OEB-G4
15802
3I9B02
4.0B01
20804
6SE03
1SE02
1.7TB01
T0B02
428.02
9.28.02
8.0B-0)
1280
g.60201



Compoundy

Chromium

Copper
Nickel

. Zinc .
" Carbon Tetrachloride

Chioroform
Methytene Chioride
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Tetrachlorocthene

Bis(2-ethylhexyl)phthalate

Benzoic Acid

Anlimony

Vanadium

Cadmiuvm

Chromium

Copper

Nicke}

Chloroform

Toluene
1,1-Dichloroethane
1.1-Dichlorocthene
1,1.1-Trichlorocthane
1,1,2-Trichloroethane
Tetrachloroethene

Bis(2-ethythexyl)phihalate

Di-n-Butyiphthalate
Benzoic Acid

n-Butyl benzy! phthatate

Di-n-ociyl phthatate

CHRONIC EXPOSURE VIA DERMAL OONTACT WITH OFF-TCAAP

Concentration
—{me/l)

112802
1.18E-02
1.MB-02
267E+00
1.03B-04
2.1E05
4.15B-04
247B0
119803
246B-03
4.18B05
S.68E-05
3.00B-03
9.00E-03

INE0
6.10E-03
8.20B0
LI3B-01
IB4B-2
9.278-02
IS6B-05
1L.7T2B02
288804
1L.71B-04
7154B04
360205
LBM
6.80E-02
7.008-03
4.00E-0
2.00B-03
9.50B-02

26

143B06
1.08B-06
1.2B06
2.44B-04

6MBO6 |

1.68B-06
2355805
152B-04
731808
152804
256806
3.48B-06
9.9
2.74B-06

341B06
5sTB07
748B-07
1.4E05
3ISIB06
7.78B-06
2.18B-06
1.06E-03

1.05B-05
463B.05
221806
1.102-05
207B.08
2.130.06
1.22B-06
6.10B.07
2.90B05

Child
i

LOTB-06
8.06B-07
913807
182804

“Y4.NB.06

1.258-06
191E-05
113B04
SATB0S
113804
1.928-06
261B-06
681807
205806

255806
4.16B-07
S6IEM
1.07B-05
2.63B-06
6.32B-06
1.48-06
7.90B-04
1.33B-05
7858-06
346B-05
165806
8.2)B-06
1.55B-08
1.59B-06
9.138-07
457807
2.172-05

TABLE 4-29

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS

Chid Child

kS V)

885807
6.66E-07
736807

ASIBOS

351806
1ME-06
158805
938808
452008
9.3E0S
159806
2.16B-06
S4B
1.698.06

2.29E06
BN
4.63807
9.11E-06
2.18B06
$.23B06
1.3SE-06
653804
1.09B-05
649806
287805
1.36E-06
6.78E-06
1.28B-08
1.32B-06
7150807
3ISEMm
1.78E-05

Adult

AREBA W
135E07
5SIB07
6.26B.07
b 125E-04
“ 3up06
8.60B-06
131805
7.9B08
3sBos
775E05
1.31E-06
1L79E06
4.688-07
1.41B-06

ARIA X
1715806

285807
IsB07
7.40B-06
1.80B-06
4.33B-06
1.12B-06
32804
9.088-06
5.398-06
237808
1131206
S.6AE-06
1.068.05
1.098.06
6.238.07
312Bm
1.48B-05

RID Chid
(mg/kg/day) 96
1802 14B-04
.02 SAB0S
6E04 20B.03
1801 24E-03
6104 1LIB02
1E02 LTB04
6E-02 43804
:X0) 2280
8B-03 91803
8E.02 19B-0
4E03 6.4B-04
9803 I9B-04
B0 4.6B08
28+00 14E06

Hazard Index 3.0B02

2808 17801
SE04 LIE0
3805 25B-02
1802 14803
W02 1.8B-04
6R04 13802
1802 22804
301 ISE0
non 25B-04
8E-03 13803
8E-02 SSRO4
4B 0) SSE04
%03 12003
3803 69803
2802 1LIE-04
2B400 6.1E07
02 20808
IB-03 9.782-03

Hazard Index 2.4R-01

GROUND-WATER (UNIT 4)

AR
Child
iz

1LIB-4
40B-05
15803
18B-0)
BOE-0)
1.3B-4
32804
1.6B-03
68E-0)
14B-03
48B-04
29804
JMB 08
10806
2.I3B-02

1L3B-01
83804
1L.9B-02
LIE03
1LIB-04
9.78.-03
1.6B-04
26B-03
1984
98804
4IB04
411204
9.1804
S.IE-03
8.0R-05
46207
15E-05
12003
1.8E-01

uoti
Child
1317

89808
J4B.08
13B-03
1580)
6.TR-0)
10B4
26B-04
LIB-03
SB.03
1.2B03
40B-04
24204
28E.05
83807
1.98-02

1.1B-01
6.9B-04
15802
9.1B-04
LIE-04
8.0E-03
14B-04
22803
L6B-04
B.1B-04
36B-04
34204
761304
4380
6.6E05
38B07
LIB-05
3.91:-03
15801
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Adult

14805
28B05
1.0E-03
LIB-0
SSE03
B6E0S
22804
LIE-0
4780
9.6B-04
1IBH
20E04
23808
10809
L6B-02

95B-02
5.TB-04
1LIB02
T4B-04
90B-05
6.7TE-0)
1L1IB-04
1880
1.3B-04
6.TB-04
0B 04
28EB-04
638304
5803
Sspos
3ie0
1.08-0S

190
1.JE-01



Compounds

Bromodichloromethane

Chloroform

Toluene

Methylene Chloride
1,1-Dichiorocthane
1,1-Dichlorocthene
1,1,1-Trichlorocthane
1,1,2-Trichlosocthane
Xylene
Tetrachloroethene

Barium

Chromium

Copper

Nickel

Zinc

Toluene
1,1-Dichiorocthane
1.1-Dichtoroethene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
1,2 Dichlorocthane
Tetrachlorocthene
Benzoic Acid

CHRONIC EXPOSURE VIA DERMAL OCONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)

Con«:nlnlk'n-

4.04B04
4.09B-04
6.4B-00
641B-04
1.80B-03
142803
6.21B-03
4.18B-04
8.43B-04
4.00B-04

1.66E-02
282802
2.14B-02
2.698-02
282B+00
2.B8-02
2571802
264802
1.06B-01
2.MWE0
2680
9B
1.720B-01

il
24

249805
251B08
396B-04
IMBOS
1.11B-04
8. 2B-08
381B-04
256B-05
5.18E03
24TB0S

1.52B-06
3.60E-06
1.95B-06
246B-06
2578-4
14800
158803
163203
651803
LNB-04
1.62B-03
598804
S1TB05

Child
A

18605
1.88B-08
2.96B-04
2.94B-05

6.53B-05
285B-04
1.928-05
38BE-05
1.86B-05

1.14B-06
2.0B06
1.46B-06
1.84p-06
1.93E-04
1.07TE-03
1.188-03
1.218-03
487803
1.298-04
1.21E-03
4478-04
3IB7IBOS

TABLE 4-29 (continued)

CURRENT AND FUTURE LAND USE

PROBABLE EXPOSURE CONDITIONS

NONCARCINOGENIC EFFECTS
Child RM
Bnn Adult {me/kg/day)

ARFA Y
1S4B05 1.28B-08 282
155808 1.29B-05 1802
24584 20)E-04 B0
24805 L20B08 ' 6B-02
6.83IB05 S6TR-05 TB-02
5.39B-05 442805 8B-0)
236B-04 1.96B-04 8p02
159805 LNBO0S 4203
321B0S 2658305 20400
153B.05 1.28B05 9803
Hazard Index
AREA 7
9.ME-07 18E-07 SB-03
2.23B-06 185B-06 1802
1.218-06 1.00B-06 2802
152806 1.26B-06 6.4
1.598-04 132804 1B01
885204 1UB-04 01
9.76B-04 B8.09B-04 02
1.008-03 832304 8803
4.03303 135203 8E02
1.062-04 8. PE-0S 4E03
9.99B-04 8.28E-04 2802
3 0B-4 30704 9E-03
319B05 2651205 2B+00
Hlazard Index

Child
06

12803
25E03
13802
6.68-04
1.68-03
LIB02
481203
64803
26805

LED
44802

30E-04
3684
98E-05
41803
26E03
48803
23802
20B-01
8.168-02
43802
8.18-02
6.6B-02
26805
S.1BO01

Child
112

9.38.04
1.9E-03
99803
49B-04
12B0m
8.2B-03
36E03
48E03
19805

33B02

13B04
2TE04
73805
31803
1903
I6E0
17802
15B01
6.18-02
32802
61802
S0B-2
19808
I8E01

ol el
Child
ES1R

17804
1L6E-03
8.2E-03
41804
98E-04
6.7TE2-0)
30803
40B03
16805
LT80Y
2.TB- 2

19804
22004
6.1B-05
25E-0
1.68-03
3R 0
14B-02
13801
S.0E-02
27BM
SOB-02
4.18-02
L.68-05
3.2B01

Pagc 20l 2

Adult

64B-04
13E0)
68B-03
J4B-04
8.1B-04
55B-03
25103
30
13808
14803
23802

1.6B-04
1.9B-04
SOE-05
21E-03
1.3803
24103
1.28-02
10BN
42802
22802
4.1E-02
J4B02

1.3B-05
2.6B-01



Compounds

Chromium

Copper

Nickel

Zinc

Carbon Tetrachloride
Chloroform
Methylene Chloride
1,1-Dichiorocthane
1,1-Dichlorocthene
1,1,1-Trichloroethane
1,1,2-Trichioroethane
Tetrachloroethene

Bis(2-cthylhexyl)phthatate
Benzoic Arid

Antimony

Vanadium

Cadmivm

Chromium

Copper

Nickel

Chioroform

Toluene
1,1-Dichlorocthane
1,1-Dichlorocthenc
1,1,1-Trichloroethane
1,1,2-Trichloroethane
‘Tetrachlorocthene
Bis(2-ethythexyl)phthatate
Di-n-Butyl phthalate
Benzoic Acid

n-Butyl benzyl phihalate
Di-n-Octyl phthalate

TABLE 4-30

Page 1 of 2
CHRONIC EXPOSURE VIA DERMAL OCONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4) *
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Hazard Quoticnt
Concentration Chid Child Child R Child Child Child
~Aoa/l) 26 112 »u Adult (mx/kg/day) 26 12 B Adult
> AREA W

1.10B-02 2.36B-06 1.1SE-06 1458-06 1.20B-06 1E-02 24B-4 18804 15804 1.2B-4
1.20B02 1.84B-06 1.I7B06 1.13B-06 9.36B-07 2802 9.2E-05 6.98.08 S.TE05 4.TB-05
1.30B-02 1.99E-06 1.48B-06 1.22B-06 1.01B-06 6B-04 IR0 24B.03 21BM 1L7B-03
267B+00 4.09B-04 3I4B-O4 251804 208B-04 1BR01 41803 300 2580 21B0
198B-04 205E-05 152805 125805 14E-05 6B-4 J4BR2 26802 21802 1L.TE02
INEOS 333B-06 247B06 204B.06 1.69B-06 1R02 3IEM 2584 20B-04 LTE04
682804 704805 S2BB 05 42808 359808 6802 1.2B0% 8.TE04 1204 6.08.04
730B-03 1S4B-04 SS9B-04 4.62B-04 I4B-04 TE-02 1.1B02 80B-03 6.TB03 SSBEMm
3210 3npo4 242B-04 2.03B-04 1.69B8-04 8E-03 42802 3IB02 26802 21802
750803 1.7158-04 SHEM A TSE-04 INME-M 8B-02 9.78.03 12803 6.0B0) S.O0E03
9.89B-08 1.02B-05 7158B-06 6.26B-06 5.19E-06 4E03 26E0 1980 1.6B-03 13800
1.208-04 1.UB-08 9.19B-06 7.60B-06 6.30B-06 ) IR0 1400 1.08.03 8.6B-04 11804
3.00B-03 1353B-06 1.14B-06 938807 115807 IB.03 S1B 04 38804 32B04 26B.04
9.00B-06 4.60B-06 341B-06 2.828-06 2.34B06 28400 22B-06 LTB06 1.4B-06 12806

Hazard Index 1.1801 82802 - 69802 5. 1802

AREA X

3. 70E-02 6.21B-06 4.20B-06 349E-06 289806 2B.08 3.1B-01 2380 19801 1.6E01
6.10E-03 9.36B-07 6.ME07 SMHB07 4.76B-07 SB-04 19E-0) 14803 1.2B03 96804
8.208.03 1.26B-06 9. 4807 meot 639807 3805 42802 JIEMN 26802 22802
1.138.02 1.11B-05 1.80B-05 149805 1.2IB-05 1802 LIED3 1.8B-03 1SB03 12803
3 80R-02 5838206 433806 358B-06 2.96B-06 2802 2984 22804 1.8B-04 15804
9.30B-02 ) 143805 1.06B-05 8.74B-06 7.26R-06 6B.04 24B.02 18B-02 LSE02 12802
5.18B.05 5.35B-06 3.96E-06 3.28B-06 2.71B-06 1202 SAB04 4.0B-04 3B 2TE-04
S TOR.02 589803 436803 3 60B03 300803 IB0t 20802 15802 12802 10802
SR04 SS9B-08 4.00B.05 131B05 2B 05 TR02 17804 S8R-04 48B4 40B04
297B.04 307808 227805 1.88E-05 156B-05 8B.03 I8EM 29803 24E-03 20B-0
1.938.04 1.M9B-04 148B-04 8.43B-05 1.01B8-04 802 14805 1.1B05 8.9B-06 T4B-06
6.711E0S 6.93B-06 S.14B-06 4.4B06 352806 4B-03 1.TE-03 1.3B.03 1.1IE03 8.9E-04
536804 553805 410808 AR08 2021208 913.03 6.1R0 46BR03 38803 32803
6.80B02 348B-08 258B-06 2.13B05 1.7T78.05 B0 L1IE02 9.68-03 808203 6.68-03
7.00E-03 358B-06 2.65B-06 2.19B-06 1.828-08 2802 181304 1.3B-04 LIB4 9.2R-05
4.00B-03 204B-06 1.51E-06 1.268-06 1.04B-06 28400 1006 1.68-07 6.J8-07 5.282.07
200B0 1.02B-06 71S5B8-07 6.30B.07 SABM -3R02 34105 25B05 2.1B05 17805
4350802 A85B-08 359808 299808 247808 B0 160002 120802 10R 92 82003

1lazard Index 4.41E-01 33801 2. 7801 238201



Compounds

Bromodichloromethane

Chioroform

Toluene

Methylene Chloride
1,1-Dichlorocthane
1,1-Dichloroethene
1,1,)-Trichlorocthane
1,1,2-Trichiorocthane
Xylene
Tetrachioroethene

Chromium

Copper

Nickel

Zine

Toluene
1,1-Dichiorocthane
1,1-Dichlorocthenc
1,1,1-Trichlorocthane
1,1,2-Trichlorocthane
1,2 Dichlorocthane
Tetrachlorocthene
Benzoic Acid
Acctone

CHRONIC EXPOSURE VIA DERMAL OONTACT WITH OFP-TCAAP GROUND-WATER (UNIT 4)

Concentration
—imell)

1.10B-04
3.00E-04
1.93E-02
7.308-04
27NB03
204803
1.00B-02
SS0E-04
1.268-03
13804

280B-02
210802
10E-M
2828400
687B-02
$.29B-02
$2B8-02
220801
59303
641B-02
2WEM
112801
700B-03

Qhild

1.14B-05
J0IE0S
21780
754B05
282804
PARLS
1.03E-04
5.68E-08
1.30B04
1.MB0S

6.01B-06
3.23B06
4.14B06
433804
7.098-03
547803
SHE0
227802
6.12B04
662803
2.88B-03
8.698-05
gralizi

Child
21

8.42B-06
2.30B-0S
14803
SS9B05
2.10B04
15TE-04
1.66B-04
4.22B.05
965805
9.968-06

4.46B-06
2.38B-06
3.08B-06
321804
$.26B-03
40sk0
4.08B-03
1.688-02
4SSE04
491B03
2.13B-03
6.ME-05
SME-04

TABLE 4-30 (continued)

CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC EFFECT
Ohilg RM
pEI V] Adult {me/kg/day)

AREA Y
6.96B-06 5.78E-06 2802
1.892-08 158805 1802
1.228.03 1.01B-03 B0
462805 384B-08 . 6B-02
1.3B-04 1.U4EB-04 TE02
1.298-04 107804 8E-0)
6.388.-04 5.258-04 8E-02
348805 2.89B-05 4803
7.98E-05 6.62B-05 28400
8.23B-06 6.83B-06 9803
HHazard Index
AREA 2
3.68B-06 1OSBE-06 1B-02
197806 1L.AB-06 2802
253806 1.10E-06 6804
2.64B-04 2.19B-04 1B-0]
434803 361B-03 0
335803 27803 78-02
337803 2.YE03 BE-03
1.398.02 1.16B-02 SE02
35804 3.12B-04 4803
4.058-03 3IB-03 2802
1.77E-03 146E-03 9803
5.338-05 442805 28+00
44BN 366804 9802

Hazaed Index 1.2E +00P

Page 2 of 2

Hazagd Quotient

Child
L6

S.TB-04
KRIL20x)
72803
13803
4003
26802
13803
1L4E-02
65B-05

S8E-02

60B-04
1.6B-04
69803
480
24802
788-02
44B05
28E-01
15801
3IB01
J2peol
43805

gop0)

Child
212

43804
23803
SAB03
94804
3O0E-03
20B-02
9.6B-04
1.1E02
49805
11803
44802

435B-04
12B-04
SIB03
32803

" 18802

S8E02
1IB 05
21B01
1L.1E-01
25B01
24E01
J2E05

SI9B.03
8.9B-01

Child
1217

35B-04
19803
435803
788-04
25E03
1.6B-02
8.0B-04
88E-03
40805
921104
36B-02

1B
1.0B-04
43803
26803
15802
48B02
27808
18E-01
95802
2.1E01
20B.01
27B-05

49803
T4E01

Adult

29804
1.6B-03
ITE0)
6SB-04
21B-03
14805
6.6E-04
7.3B-03
3JIB0S

17804
3 0B02

31B04
8.3B.05
3SB-03
22803
12802
40802
23B08
15801
T9E-02
LTEO1
1.6801
22B08
41E0)
6.12-01



TABLE 4-31

CHRONIC EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND WATER DURING SHOWERING (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS

Compounds

Methylene Chloride
1,1-Dichlorocthane
1,1,1-Trichlorocthane

Toluene
1,1-Dichlorocthanc
1,1,1-Trichiorocthane

Toluene

Methylene Chloride
1,1-Dichlorocthane
1,1,1-Trichloroethane
Xylene

Toluene
1,1-Dichloroethane
1,1,1-Trichloroethane

. Concentration

— /L)

4.15E-01
247E+00
2.46E+00

1.12E+01
2.88E-01
7.54E-01

6.44E+00
641E-01
1.80E +00
6.21E+00
8.43E-01

2.38E+01
257E+01
1.06E +02

E
Child
06

1.33E-05
781E-05
7.16E-05

5.68E-04
9.10E-06
2.19E-05

2.13E-04
2.05E-05
5. 69E-05
181E-04
2.65E-05

7.69E-(4
8.12E-04
3.08E-03

NONCARCINOGENIC EFFECTS
(]
Child
L8 Adult
ARFA W
631E-06 2.03E-06
3NE05 1L.19E-05
339E-05 L13E-05
AREA X
268E-04 8.62E-05
4.32E-06 1.39E-06
1O4E-05 3.48E-06
AREA Y
1.00E-04 3.23E-05
974E-06 3.10E-06
270B0S BG66E-06
857E-05S  286E-05
125E-05 4.02E-06
AREA Z
363E-04 1.17E-04
386E-04 1.24E-04
4.89E-04

1.46E-03

R
mg/kg/day

9E-01
1E-01
3E-01
Hazard Index:

6E-01
1E-01
3E-01
Hazard Index:

6E-01
9E-01
1E-01
3E-01
9E-02
Hazard Index:

6E-01
1E-01
3E-01
Hazard Index:

Hazard

Child Child

096 118 Adult
1.5E-05  70E-06  23E-06
78E04 37E04  12E-04
24E-04  LIE-04  38E-05
10E-03 49E04  16E04
9SE-04 4SE04  14E-04
90E-05 43E05  14E05
13E05  35E05  12E-05
1L1IE03  S3E04  LTE-04
3604 1L7E04  S4E-05
23805 11B05  34E-06
57B04 27E04  8IEOS
6O0E04 29E04  9SE-05
29E-04 14E-4  4.5E05
18603 88E-04 28EM4
13E03  6.IE04  20E-04
81E03  39E03  12E-03
10E-02  49E-03 16E-03
19E-02  94E-03  30E-03



TABLE 4-32

CHRONIC EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND WATER DURING SHOWERING (UNIT 4)
) CURRENT AND FUTURE LAND USE

Compounds

Methylene Chloride
1,1-Dichlorocthane
1,1,1-Trichlorocthane

Toluene
1,1-Dichlorocthane
1,1,1-Trichlorocthane

Toluene

Mecthylene Chloride
1,1-Dichloroethane
1,1,1-Trichlorocthanc
Xylene

Toluene
1,1-Dichlorocthane
1,1,1-Trichloroethane

Concentration

6.82E-01
730E+00
7.50E+00

5. 70E+01
S.2E-01
1.93E+00

1.93E+01
7.30E-01

 2TME+00

1.00E +01
1.26E + 00

6.87E +01
S5.29E+01
2.20E+02

Child
026

4.89E-05
5.55E-04
5.25E-04

4.51E-03
397E-05
1.35E-4

1S3E-03

5.63E-05
207E-4
7.00E-04
9.45B-05

5.43E-03
4.02E-03
L34E-02

RME OONDITIONS
NONCARCINOGENIC EFFECTS
Child
28 Adul
AREA W
248E-05 798E-06
262E-04 B47E-05
248E-04  8.03E-05
AREA X
213E-03 6.84E-4
1.87E-05 6.06E-06
6.39E-05 2.07E-05
AREA Y
TR2E-4 232E-4
266E-05 8.54E-06
9.80E-05 3.17E-05
331E-4 1.07E-4
4.50E-05 1.45E-05
AREA 7,
257E-03 8.27E-4
1.90E-03 6.14E-4
728E-03 235E-03

RMD
mg/kg/day

9E-01
1E-01
3E-01
Hazard Index:

6E-01
1E-01
3E-01
Hazard Index:

6E-01
9E-01
1E-01
3E-01
9E-02
Hazard Index:

6E-01
1E-01
3E.0L
Hazard Index:”

Child
06

SA4E-05
5.6E-03

7.5E-03

7.5E-03
4.0E-04

84E-03

26E-0
6.38-05
2.1E-03
23E-03
LIE-03
8.2E-03

9.1E-03
4.0E-02
SIE-
10E-01

I
Child
118

28E-05
2.6E-03
8.JE-04
3.5E-03

36E-03
19E-04

4.0E-03

1.2E-03
3.0E-05
98E-04
11E-03
SOE-4
3.8E-03

43E.03
1.9E-02

24E-02
4.7E-02

Adull

9.9E-06
8.5E-04
27E-4
L1E-03

11E-03
6.1E-05
1.2E-03
39E-04
9.5E-06
32E-4

3.6E-04

1.2E-03

14E-03
6.1E-03

1.5E-02



TABLE 5

NONCARCINOGENIC CONTAMINANT INHALATION REFERENCE DOSES (RIDs)

Chronic( Combined
i Subchronic . Uacertainty
Chemical Parameler Amg/kg/day) Critical Effect R Factors
Basis/Source
Acelone ' 1E-1**/ Increased liver and kidney weight, nephrotoxicity HEAST® 1,000
NA*» HEAST 100
2-Butanone 9E-02'/ Central Nervous System (CNS) effects HEAST 1,000
9E-01 CNS effects HEAST 100
1,1-Dichlorocthane 1B-01/ Kidney damage HEAST 1,000
1E+00 Kidney damage _ HEAST 100
Manganese 3E-04/ CNS effects HEAST 100
3E-4 CNS cifects HEAST 100
Methylene Chloride 9E-01*/ None observed HEAST 100
9E-01* None obscrved HEAST 100
Toluene 6E-01*/ CNS effects, eye and nose irritation HEAST 100
6E-01* CNS effects, eye and nosc irritation HEAST 100
1,1,1-Trichlorocthane 3B-01% Hepatotoxicity HEAST 1,000
3E+00* . Hepatotoxicity ' HEAST 100
Xylene 9E-02*/ CNS cffects, nose and throat ifsitation HEAST 100

9E-02* CNS effects, nose and throat irritation HEAST 100

N

. Developmental effects have been used as the basis of caleulation.

® Carcinogen Risk Assessment Verification Endeavor (CRAVE) verified as Carcinogenic Assessment Group (CAG) group D substance.

N Health Effects Assessment Summary Tables, U.S. EPA, 19%0c.

N Under review by RID workshop,

‘ Verified, Work Group concurrence on final database file and IRIS input pending.

! Values derived (rom reference concentrations identificd in HEAST.

' These values differ from those in US. EPA (1984) because the study chosen as the hasis for inhalation RMD values was changed 1o conform (o
the inhalation study chosen as the basis for oral RIDs derived on IRIS.



Chronic/
, Subchronic  Conf.*
Chemical Parameter (mg/kg/day) Level
Anthracene 3E-01™'/ NA
3E+00
Antimony 4E-04%/ L
4E-4
Arsenic 1E-03°/ NA
1E-03
Benzoic Acid 4E+00°/ M
4E+00
Bis(2-ethylhexyl)phthalate 2E-02'/ M
2E-02
Bromodichloromethane 2E-02'/ M
2E-02
2-Butanone SE-02's8/ ‘M
SE-01%*
Cadmium SE-04/ H
ND
Carbon Tetrachloride TE-04°/ H
7E-03

TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (R(Ds)

Critical Effect

RID Basis/Source

No effects
No effects

Reduced life span, altered blood chemistrics
Reduced lifc span, altered blood chemistries

Keratosis, hyperpigmentation’
Keratosis, hyperpigmentation

Irritation, malaise
Irritation, malaise

Increased relative liver weight
Increased relative liver weight

Renal cytomegaly’
Renal cytomegaly

Fetotoxicity
Fetotoxicily

Renal damage
NA

Liver lesions®
Liver lesions

Gavage /HEAST®
Gavage/HEAST

Water/HEAST
Water/HEAST

Oral/HEAST
Oral/HEAST

Dict/HEAST
Diet/HEAST

Diet/HEAST
Diet/HEAST

Gavage/HEAST
Gavage/HEAST

Oral/HEAST
Oral/HEAST

Water/HEAST
NA

Oral/HEAST
Oral/HEAST

Combined
Uncertainty
Factors

3,000
300

1,000
1,000

1
1

1

1,000
1,000

1,000
1,000

1,000
100

10
NA

1,000
100



Chemi K

Chloroform

Chromium

Copper

Cyanide

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethene

Di-n-butylphthalate

Di-n-octylphthalate

TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RfDs)

Chronic/

Subchronic  Conf.
(mg/kg/day) Level
1E-02%/ M
1E-02
1E+00~Y/ L
1E+01
4E-02Y/ M
4E-02*
2E-02"/ M
2E-02
1E-01¢/ NA
1IE+00
9E-03'/ M
9E-03
2E-02%/ L
2E-01
1E-01/ L
1E+00*
2E-02/ 'NA
2E-02

_Critical Effeq RID Basis/Source
Liver lesions? Oral/HEAST
Liver lesions Oral/HEAST
None ohserved Dict/IRIS®
None observed Dict/IRIS
Local Gastro intestinal (G1) irritation Oral/IRIS
Local Gl irritation Oral/IRIS
Weight loss, thyroid effects, and myelin degencration Diet/HEAST
Weight loss, thyroid effects, and myelin dcgeneration Diet/HEAST
None observed? Dict/HEAST
None observed Dict/HEAST
Liver lesions® Water/HEAST
Liver lesions Water/HEAST
Increased serum alkaline phosphatase Water/HEAST
Increased serum alkaline phosphatase Water/HEAST
Mortality Diet/IRIS
Mortality Diet/IRIS
Elevated liver and kidney weights; increased serum Dict/HEAST
glutamic-oxaloacetic (ransaminase (SGOT) and serum
glutamic-pyruvic transaminase (SGPT). Dict/HEAST

Elevated liver and kidney weights; increased SGOT and

SGPT.

Combined
Uncertainly

!'d clors

1,000
1,000

1,000
1,000

1,000
1,000

500
500

1,000
100

1,000
1,000

1,000
100

1,000
1,000

1,000

1,000



Chronic/
Subchronic  Conl,

Ethylbenzene 1E-01*/ L
1E+00

Manganese 2E-01"/ NA
SE-01

Mercury 3E-04"/ M
3E-4

Mecthylene Chloride 6E-02'/ M
6E-02

Nickel 2E-02Y/ M
2E-02

Phenol GE-01"4/ L
6E-01¢

Pyrene 3E-027/ NA
3E-01 '

Selenium 3E-03™/ H
3E-03'

Silver 3E-03'/ M
3E-03

Tetrachloroethene 1E-02"/ M
1E-01

TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Critical Effect

Hepatotoxicity, ncphrotoxicity
Hepatotoxicity, nephrotoxicity

CNS
Reproduction

Kidney effects
Kidney effects

Liver toxicity"
Liver toxicity

Reduced body/organ weight
Reduced body/organ weight

Reduced fetal body weight
Reduced fetal body weight

Renal effects
Renal effects

Hair/nail loss, dermatitis
Hair/nail loss, dermatitis

Argyria
Argyria

Hepataotoxicity®
Hepatotoxicily

RID Basis/Source

Oral/HEAST
Oral/HEAST

Water/HEAST
Gestation/HEAST

Oral/HEAST
Oral/HEAST

Water/IRIS
Water/IRIS

Diet/HEAST
Diet/HEAST

Gavage/HEAST
Gavage/HEAST

Gavage/HEAST
Gavage/HEAST

Dict/HEAST
Diet/HEAST

Therapeutic/IRIS
Therapeutic/IRIS

Oral/HEAST
Oral/HEAST

Combined
Uncertainty
Factors

1,000
100

100
100

1,000
1,000

100
100

300
300

100
100

3,000
300

15
15

NN

1,000
100



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RfDs)

Chronic/ Combined
Subchronic  Conf, Uncertainty
——Chemical Parameter'  _(mg/kg/day) Level Critical Effect _RID Basis/Source _ __Faclors _
Thallium TE05°/ NA  Increased SGOT and serum lactic dehydrogenase (LDH)  Oral/HEAST 3,000
level, alopecia
TE-0¥° Increased SGOT and serum LDH level, alopecia Oral/HEAST 300
Toluene 3E-014%/ M CNS effects Oral/HEAST 100
4E-01 CNS effects Gavage /HEAST 100
1,1,1-Trichloroethane 9E-02**/ M Hepatotoxicity Oral/HEAST 1,000
9E-01* Hepatotoxicity Oral/HEAST 100
1,1,2-Trichlorocthane 4E-03*/ M  Clinical chemistry alterations® Water/HEAST 1,000
4E-02 Clinical chemistry altcrations Water/HEAST 100
Vanadium 9&34)3‘/ : L Decreased hair cystine Oral/IRIS 100
9E-03 Decreased hair cystine Oral/IRIS 100
Xylene . 2E+00°/ M Hyperactivity, decreased body weight, increased mortality Oral/HEAST 100
4E+00° None observed Oral/HEAST 100
Zinc 2E-01¢/ NA Anemia Therapeutic/HEAST 10

2E-01 Ancmia Therapeutic/HEAST 10



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RfDs)

Notes:

H W © D g = xF = =~ r@Em = & o0 nh O

ND

Confidence tevel: L = low, M = medium, and H = high.

! Verified, available on IRIS. .- .. S ?

Health Effects Assessment Sunimary Tables, U. S EPA 1990c.

Under review by RfD Work Group.

Also see Table 4-5.

A new RID will be verified, and the old number on IRIS will be changed.

CRAVE-verified as a CAG Group D substance.

Developmental effects have been used as the basis of calculation,

Based on route-to-route extrapolation,

The oral RD, although still available on IRIS, is being reconsidered by the RID Work Group.
Values for trivalent chromium as a soluble salt.

Estimated from drinking water standard of 1.3 mg/L.

Values are for 1,2-1-dichlorocthence; data for 1,2-c-Dichloroethene are not adequate.

Verified, Work Group concurrence on final database file and IRIS input pending.

Value for selenious acid.

Value for thallium in soluble salts. -

Value for o-xylene.

U.S. Environmental Protection Agency, l990f Integrated Risk Information System (IRIS), On-line Database.

Not applicable or not available.
Not determined.




Compound

CARCINOGENIC CONTAMINANT ORAL SLOPE FACTORS (SF)

Arsenic

Serzene
3is(2-cthylhexyl)phthalate
Bromodichloromethane
Carbon Tetrachloride
Chloroform
1,1-Dichloroethane
1,2-Dichlorocthane
1,1-Dichloroethene
2,4-Dinitrotoluene
Methylene Chloride
N-Nitrosodiphenylamine
Polychlorinated biphenyls
Polycyclic Aromatic Hydrocarbons
Tetrachloroethene

1,1,2-Trichloroethane

SF Weight of Evidence
1L8E+00° A Skin
29E-02** A Leukemia
1.4E-02' B2 Liver
1.3E-01' B2 Liver
1.3E-01" B2 Liver
6.1E-03* B2 Kidney*
9.1E-02' C Hemangiosarcoma
9.1E-02" B2 Circulatory system
6.0E-01* C Adrenal
6.8E-01" B2 NA
7.5!3‘-03' B2 Liver®
49E-03" B2 Urinary bladder
1IE+00° B2 Liver
1L15E+01' B2 Stomach
S.1E-02 B2 Liver®
5.7E-02* C Liver®

TABLE 6

SF Basis/Source
Watcr/HEAST!
Occupational/HEAST
Dict/HEAST
Gavage/HEAST
Gavage/HEAST
Water/HEAST
Gavage/HEAST
Gavage/HEAST
Gavage/HEAST
Diet/HEAST
Air, Water/HEAST
Diet/HEAST
Dict/HEAST
Dict/HEAST
Gavage/HEAST

Gavage/HEAST



TABLE 6 (continued)

CARCINOGENIC CONTAMINANT ORAL SLOPE FACTORS (SF)

SF Weight of Evidence
Compound - _ (mg/kg-day)’ = Classification’ Type of Cancer SE Basis/Source
Trichloroethene ' 11E-02'* B2 Liver Gavage/HEAST
Vinyl Chloride 23E+00 A Lung . Diet/HEAST

N

. Verified, available on IRIS.

® Slope factor derived from unit risk proposed by Risk Assessment Forum and noted in HEAST, U.S. EPA, 1990c.

¢ Also sce Table 4-3.

4 Health Effects Assessment Summary Tables, U.S. EPA, 1990c.

¢ Based on route-to-route extrapolation.

! Verified, Work Group concurrence on final database file and IRIS input pending,

¢ The slope factor, although still available on IRIS, is being reconsidered by CRAVE Work Group.

v This value applies to a mixture of 2,4- and 2,6-dinitrotoluene isomers.

! Value for benzo(a)pyrene is used for the carcinogenic PAHs benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)luoranthene, and chrysene as directed in memorandum from P.F. Hurst, Environmental Criteria and Assessment Office, U.S. EPA,
August 8, 1990,

) Under review by CRAVE.
* Based un metabolized dose,
i U.S. EPA weight of evidence classification.

Group A Human Carcinogen (sulficient evidence of carcinogenicily in humans)

Group B Probable Human Carcinogen (B1 - limiled evidence of carcinogenicity in humans; B2 - sufficient evidence of carcinogenicity in animals
with inadequate or no evidence of carcinogenicity in humans)

Group C  Possible Human Carcinogen (limited evidence of carcinogenicity in animals and inadequate or no human data)
Group D Not Classifiable as to Human Carcinogenicity (inadequale or no evidence)

Group E  Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in adequate studies)




TABLE 7

CARCINOGENIC CONTAMINANT INHALATION SLOPE FACTORS (SF)

SF | Weight of Evidence
Comgpound (mg/kg-day)y Classification Type of C SF Basis/Source

Arsenic ' 50E+01** A Respiratory tract Air/HEAST?
Benzene 29E-02* A Leukemiy Occupational/HEAST
Cadmium 6.1E + 00" B1 Respiratory tract® Occupational/[HEAST
Carbon Tetrachloride 13E-01¢ B2 Liver* Gavage/HEAST
Chloroform 8.1E-02* B2 Liver* Water/HEAST
Chromium 4.1E+01* A Lung* Occupational/HEAST
1,2-Dichloroethane 9.1E-02*¢ B2 Circulatory system Gavage/HEAST
1,1-Dichlorocthene L2E+00** C Kidney Air/HEAST
Methylene Chloride 14E-02' B2 Lung, livec Air/HEAST
Nickel 1.7E+00™ A Respiratory tract® Occupational/HEAST
Tetrachlorocthene 33E-03 B2 Leukemia, liver Air/HEAST
1,1,2-Trichloroethane 5.7E-02"% C Liver Gavage/HEAST
Trichloroethene 1.7E-02% B2 Lung Air/HEAST
Vinyl Chloride 30E01M A Liver Air/HEAST

Notes |

‘ Verified, available on IRIS,

° An absorption factor of 30 percent is used in calculation of the unit risk.

€ Also see Table 4-2. .

¢ Hecalth Effects Assessment Summary Tables, U.S. EPA, 1990c.

¢ Values are for hexavalent chromium,

! Values are for nickel subsulfide.

s Bascd on route-to-route extrapolation,

. Based on metabolized dose. -

! Still available on IRIS, but under review by Work Group.

’ Verified, Work Group concurrence on final database filc and IRIS input pending.

U.S. EPA weight of evidence classification.



TABLE 8

SUMMARY OF RISKS FOR EXPOSURE TO OFF-TCAAP GROUND WATER

PROBABALE AND REASONABLE MAXIMUM EXPOSURES

CURRENT AND PROBABLE FUTURE & RME FUTURE LAND USE CONDITIONS

Upperbound
Excess Cances
Exposure Fisks Acute Hazard indices Chronic Hazard indices
AoafUnt | ootway |  Exposwe Resident Chig® Adut chad® Adut
gestion Probable 4E-00 37603 13E03 3TEQD 13603
_FM*.‘ 2807 70603 34E03 7.0E-03 34E03 7T
18 Prabable 2E-07 - - ~ -
Unny  [heeten -y 2% = = : S
Dormal Probable 6E-08 3103 16603 40E03 21E03
Contact TTTHRMETTTY [TTTTEERT T [T 0T -2 T = < . 1.2E02 82E03 "
o Probable | 3E07 [ W —ND L L
e TTTRNETTT [TTTTERDET Kb Kb """ KD 6]
Probable ae0e ] [ 33E0 1.1E07 3IEOT 12601
ingestion  I---— &~~~ 3806 BT LI T ¥ 1 /71| By ST 7 e
av obable 2E-06 NA NA 1.0E-04 1.6E-05
Uni3  ['heiation  feecogie===1 385 7 ) EEDE L
Dermal Probable 4E-06 1.8E-02 |~ 8.6E03 13602 $8E-03
Contact [TTHME T C8E08C 39802 . 1.7'{_55’"'* _4AED2 2302 T
TOTAL T | D ND ~ND ND |
e [TTTRMETT T8 (Y11} ND KB NB
e Probable 4E08 20E03 TIE04 " 58E03 2 0E.03
Ingestion " RME =T 3808 L7 T T.SE52 TR
w Probable 206 NA NA 9.2C04 TAEO4
Unita |Whalation  o--onls "3ED8 NA NA A 9IE04
Dermal o .J‘ —6E06 2.5E03 1.3E03 ] 7.0E03 36E-03
Contact I~ "HME™™" eE0s RN 1 A % - ["TTREER T TG T
R B4 1)) NB [ [ M By [/




TABLE 8 (continued)

SUMMARY OF RISKS FOR EXPOSURE TO OFF-TCAAP GROUND WATER
PROBABALE AND REASONABLE MAXIMUM EXPOSURES
CURRENT AND PROBABLE FUTURE & RME FUTURE LAND USE CONDITIONS

Upperbound
Excess Cancer
Exposure Risks Acute Hazard Indices Chronic Hazard indices
Area fUnit Pathway Exposure Resident Chid® Adult Chiis* Adult
s —_—— - —
Inge [__Probable 2E05 | _16ED2 5.6E03 8.3E02 3.0E-02
stion “RME 1E04 46E-02 23602 2.8E07 1.9ED1
ax Probable 1E05 NA NA 4.0E-04 7.3E-05
Unita  |Mheistion WME T TR TR T RA A~ 28E03 IBE04
Dermal Probabie 3E05 1.8E-02 9.5E-03 94E02 48602
Contact “TTAME TTTTIE04 8.9E03 A5ED2 4.9E01 Z5E0f
mﬁ _— — e ———— —— e S p—
~ TOIAL . [ Probable | 6E05 ND ND ND ND
S e [T ND KD ND ND
aestion [ Probable | 4E04 33E01 | 7AEG2 | | V2E+00 3.0E01
9 “TTANE 260 8 9ED1 TTRIEDT 1S L Y 1Y o
ay ‘obabie 5E05 NA NA 32802 5.0E-03
Unita  |’halation  beecqogg=--q TTT3ED NA _ Y S I 7
Dermat | Probable SE-04 4.9E01 2.6E01 136+ 6.0E01
Contact TTTRME T 40 T3E+00" 6.5601 5.3E4007 2764007
—d — T ——
3501 — L{«omm 1£03 ND ND ND ND
“THNE 8603 D ND ND ND
ot Probable 6E-04 6.8E-01 24E01 [ tiEr00° 49E01
geston HME 2E0 T.0E+00° 4TED .BE7 00" B4EGT T
2z ettt Probabie 5604 | NA NA 24E02 3.7E03
Unit 3 slallon F---E""" IE0 A NA DT e ¥ 17
Dermal Piobable 0E-04 i 4.3E-01 2.1E-01 9.1E-01 4.6E.01
Contact ““TRME €E03 “TTT2E500" 6.1EOQ1 26E700° T VAT
_-—l_.. = .
TOTAL Probable 2E03 NA ND ND ND
: R SES— ad  fecccces
FME 1E02 7 5] D ND




TABLE 8 (continued)

SUMMARY OF RISKS FOR EXPOSURE TO OFF-TCAAP GROUND WATER
PROBABALE AND REASONABLE MAXIMUM EXPOSURES
CURRENT AND PROBABLE FUTURE & RME FUTURE LAND USE CONDITIONS

Upperbound
Exoess Cancer
Exposure Risks Acute Hazaed Indices Chronic Hazard indices
Area/Unit Patway | Exposure Resident Chile® Adut Chid® Adutt
. x - e . — —— —_—— . —— ——— T
aestion Probable 2605 8.8E-01 32601 8.3E01 30E01
oes """ HME E04 veEqT 4IED B.0EDT YY)
aw ‘Probable 1E05 NA NA 1.0E03 1.6E-04
Unit 4 inhalation  f-cmHME """ BO4 ] NA™ NA TTTYEES3 T T T iaEes T
Dermal Probable - 16E02 8.3E03 30E02 1.6E02
Contact [TTTHME TTT2E04 - 6.1602 32602 19607 87E02
— = .- ———— e — — — e ——— ——— —
T TOTAL, A | Probabie 4E05 ND ND ND ND
: SR [T RMET E0 T ND ND ND Y
ton Probable 8E05 6.0 4007 2264000 | | 67Er007 241000
inge TORHME T 2E04 6.3E+ 00" 28E+007 " [T TAEROOT T deEvO0T T
ax Probable 1E-06 NA NA 1.1E-03 1.7E04
Unitq  [lohalation  po-cogiE=—"1 EesT] | ) “"RA B R M -
Dermal Probabile 3E06 1.5E-01 1.0E01 24E01 1.3E01
Contact TTRME T 2E08 J4E01 1.8E01 44ED1 2.3E01
- —— - | - — ——— — . ] — e —
< TJOTAL. . | Probable 8E-05 ND ND ND ND
‘ THMETT 04 ND D" KD ND T
o _ . _
don Probable 2E-05 _'_’ _"_ J’.s=ef='==oz ~ o s4E03 | [ 2'.ssfoz== 9.5E-03
inges W~ TR 2IEGS” 10883 37602 THEG?
ay halation Probable 1E05 NA NA ] 1.8E03 2.0E-04
Unit 4 . == ~HME~~""] TE05 NA NA 82600 12803 "
Dermal “Probabie 3E05 10602 92603 | A4E0Z__ | 2e02
Contact " AME (""" TIE0A 3.6E-02 1.0E-02 B.8E02 30802 "
s e — —_ e —_— — —_—————e m
— TOTAL | Piobable 6E-05 ND ND ND ND
[~—®mME™"" ED4 i) ND ND v/




TABLE o (continued)

SUMMARY OF RISKS FOR EXPOSURE TO OFF-TCAAP GROUND WATER

PROBABALE AND REASONABLE MAXIMUM EXPOSURES

CURRENT AND PROBABLE FUTURE & RME FUTURE LAND USE CONDITIONS

Upperbound
Excess Cancer
Exposure Risks Acute Haxard indices Clwonic Hazard indices
Moafnit | orvey | Exposurs Resident cad® Adult Chid® Aduh
restion Probabie | IE04 TIE+00T 4001 1.3400° 4TEQ1
¢ "~ HME EW® TAET00* 86EDT ] 1.9E+00" d6E0i
a2 e hatation Probabie 2E04 A NA T9E02 30E03
unita " T HME™TT IR 7 N FA ] " VOED1 15607
Dermal Probabie 2E04 24EDT T2E01 [ &siEoi [ 7ee0i
Contact . BME ~"T3ED3 SAEDT 43T ~TT{2EY 00" ] AEG
e Probable 7€.04 ND ND ND ND
"HME 5ET3 ND ND ND ND




TABLE 8 (continued)

The risk estimates listed under this heading are for the child age group most at risk.
Probable = Probable exposure conditions
RME = Reasonable maximum exposure

Hazard index (HI) greater than 1, including at least one individual chemical with a hazard quotient (HQ) greater than 1. This HI
indicates the potential for adverse noncarcinogenic heallh cffects via the associated exposure pathway.

HI greater than 1 with no chemical-specific HQ greater than 1, and no sum of chemical-specific HQs (effect-specific Hls)
associated with similar target organs or chemical effect are greater than 1. Because all effect-specific His are less than 1,
exposures via the associated pathway are not expected to result in adverse noncarcinogenic health effects.

HI greater than 1 with no chemical-specific HQ greater than 1, but at least one sum of chemical-specific HQs (effect-specific HI)
associated with similar target organs or chemical effect is greater than 1. Because at least one effect-specific HI is greater than 1,
exposurc via the associated pathway has the potential to cause adverse health effects.

-- = Used to represent upperbound excess cancer risks less than 1E-07 or noncarcinogenic risks (HQ and HI) less than 1E-
02.

ND = Not determined; the sum of chemical specific HQ across exposure pathways was not estimated due to the complexity of
evaluating noncarcinogenic effects associated with similar target organs or chemical effects. However, any combination of
exposure pathways which include chemical-specific HQ greater than 1 (footnoted d as discussed above) or including target
organs or chemical effect sums greater than 1 (fooinoted f as discussed above) is associated with the potential for adverse
noncarcinogenic health cffects. .

NA = Not assessed; risks were not evaluated for these particular exposure pathways. (See discussion in Chapter 3).



TABLE 9

AREAS OF UNCERTAINTY AND
) EFFECTS ON RISK ESTIMATES

May
Overestimate
Area of Uncertainty Exposure

May
Undesestimate
ure

May Over-or
Underestimate

Exposure

Risk Factors

- Extrapolation X
Most risk factors are extrapolated from animal test results. Extrapolations may bhe
made for species, exposure dose, and exposure period; extrapolations are generally
consesvative.

-~ Adjustment of Orat Risk Faclors X

In order to characterize risks from dermal exposures, generally expressed as absorbed
doses, oral risk factors are adjusted to account for orsl absorption efficiency.

- Slope Factors (SF) X

SFs represent upper 95-percent confidence limit values; carcinogenic risks catculated
using SFs generally represent upper-bound estimates.

- Lack of Risk Factors

Risks from exposure to chemicals with no svailable chemical-specific or substitute risk
factors cannot be quantitatively characterized.

Risk Summations

Risks from chemical mixtures are characterized by summing the individual chemical risks.
This procedure assumes that chemicals have the same toxic end points and mechanisms of
action and do not interact, cither synergistically or aniagonistically. These assumptions may
be incorrect.

Exposure Periods

Acute exposures are characterized by comparison lo subchronic risk faclors. Evaluating X
exposures using risk factors based on a longer exposure period is conservative.



TABLE 10

SCREENING OF GROUNDWATER

REMEDIAL TECHNOLOGIES
Applicableas a
Remediai Alternative
Re; ial n Component Comments

Groundwater Monitoring Yes Common to most NPL sites.

Institutionai Controls

- Deed Restrictions Yes Readily implemented.

- Zoning Restrictions No Site already zoned for multiple uses.

- Well Permitting Restrictions Yes MDOH permitting process aiready instituted.

Groundwater Containment, Slurry Wall No Mainly used for source containment. Technically

impractical to implement. Costly to construct.

Hydraulic Containment

- Extraction Wells Yes Coliects groundwater and prevents future
migration. Will reduce levels of contamination over
time.

- Subsurface Drain No Technically impractical to impiement at
these depths. Costly to construct.

Groundwater Treatment

- Activated Sludge (POTW) No Difficult to sustain process with low levels of
hydrocarbon feed from groundwater environment.
Unacceptable to MWCC dueto hydraulic
loading.

- Fixed Film Systems No Difficult to sustain process with low levels of
hydrocarbon feed from groundwater.

- Activated Carbon Adsorption Yes Effective in treating large array of organic
contaminants. Can be used as primary treatment ot
as polisher in combination with other treatment
technologies.

- Air Stripper Yes Effective in removing volatile compounds.

- Aeration Basin - No Not as effective as air stripping. May require
additional polishing by other technoiogy. Difficuit
to implement due to space limitations.

- Chemical Oxidation No High cost of materials.

- lon Exchange No Used to trcat inorganic waste (i.e. metals),

therefore, not applicable at this Site.



TABLE 10 (CONT'D)

SCREENING OF GROUNDWATER

REMEDIAL TECHNOLOGIES
Applicable as a
Remedial Alternative

Remedia] Technology Compornent Comments

5. Groundwater Treatment (Cont'd)

- Reverse Osmosis No Used to treat inorganic waste (i.e. metals) and high
molecular weight organics, therefore, not generally
applicable at this Site. Also, highly subject to
fouling by predpitates and biological growth.

- Spray Evaporizaton No May be effective in treating voiatile compounds.
Presence of other nonvolatile compounds may
restrict use of this technology. Effectiveness is
difficult to evaluate. Large area needed.

- Ultraviolet Oxidation No High cost of power and materials compated to
’ similar acceptable technologies.

6. Groundwater Disposal
- Injection : Yes Accoleration of remediation. Reuse of extracted
groundwater, Pilot study required.

- Discharge to Surface Water Yes Cost effective. Groundwater must meet surface
water criteria prior to discharge. NPDES permit
required.

- Discharge to POTW No Wouid be restricted by operating permit of POTW.

May not be required if groundwater treated on-Site.
Unacceptable to MWCC due to hydraulic

loading concerns.

- Municipal Use Yes Redily implementable. Prudent use of
groundwater resource.

- Groundwater Recharge Yes Reuse of extracted groundv)vater. No institutional

constraints.



Assessment Factors

1 Overall Protection of
Human Health and
Environment

2 Compliance with ARARs

3 Long Term Effectiveness

4. Reducuon of Toxicity,
Mobitity and Volume (TMV}

Alternative 1 -

No Action, with Monitoring

No fusther remedial work on South Plume
groundwaler contamination

The no action altemative provides no
additional protection of human health or
the environment.

ARARs established for the PCRS will not be
met. Currenily uncontaminated parts of the
affected aquifer could become contaminated.

No scton provides no long term effectiveness.

There is no reduction in TMV.

TASLENY

ALTERNATIVE ANALYSIS SUMMARY

Allernative 2 -
wate: o) ent st TCAAD

Croundwater is pumped from the

Unit 4 aquifer, is pumped via forcamain

10 TCAAP. Water is air-stripped and discharged
2 TCAAP.

Hydrauli i extraction and of
VOC impacted ground P future exp
to previously unexposed persons.

Ulilizes well proven and demonsirated technologies
which will likely meet proposed ARARs.

This alternative as part of the overall remedy
for TCA AP will prevent further migration of
the South Plume. Potentia) negative impact on
BGRS capture if the gravel pit is the sole
discharge point has nof been determined.

This alternative significantly reduces the

bility by p 8 further migy of
the south plume. The toxidty of the VOC
contaminated water is also reduced by treatment.
Volume of VOCs is reduced by extraction of VOC

contaminated groundwater

Alternative 3 -
Groundwater Extraction,
al Treatme; ischarge
Ground is pumped asin Al ive 2

and is treated in the New Brighton Public
Works Garage area using GAC. Treated

water is discharged to New Brigh

synem.

Hydrauli i ion and of
VOC impacted ground P future

to previously unexposed persons.

Utilizes well proven and demonsirated technologies
which will likely meet proposed ARARs.

Altematve 3 effectively contains the South Plume

for the long termn. This discharge allernative is s
permaneni discharge option with no adverse impacti on
existing interim remedies.

This alternative significantly reduces the
obility by preventing further migration of

the south plume. The toxicity of the VOC
contaminated water Is also reduced by treatment.
Volume of VOCs is reduced by extraction of VOC

contaminated groundwater

Aliernative 4 -
Groundwater Extraction, Local Treatment,

Mississippij River Discharge

G d pumping and asin

Alternative 3. Treated water discharge via
forcemain 10 the Mississippi River.

Hydraulic containment, extraction and treatment of
VOC impacted ground future

P

P

to previously unexposed persons.

Utilizes well proven and demonstrated technologics
which will likely meet proposed ARARs.

Alternative 4 elfectively contains the South Ilume for
the long term. This discharg iveis

P
unless water discharge criteria are lowered or ice safety
becomes an issue.

This alternative significanily reduces the
mobility by preventing further migration of

the south plume. The toxicity of the VOC
contaminated water is also reduced by treatment.
Volume of VOCs 13 reduced by extraction of VOC
contaminated groundwater

o



Assessment Factors

5. Short Term Effectiveness

6. Implementability

7. Cost
- Capital
- Annual O & M
- Present Worth!
8. State Acceplance
9. Community Acceptance
Notes:

Alternative I -

No Action

No action provides no short term effectiveness

for preventing adverse human health and

TABLE 11 ({CONTD)

ALTERNATIVE ANALYSIS SUMMARY

Aliernative 2 -
Groundwater Extraction, Treaiment at TCAAP

Provides shont lerm effectiveness by hydraulic

impacts.

No action does not require construction and

is therefore, i My imbl bl
Yy imp

0
$50,000
$471,000

No action will not meet the requirements
of CERCLA, SARA of the NCP and will not be
acceplable to the State.

I is unlikely that the community would accept the
“no action” alternative.

1. Present worth of capital and O & M costs for a 30 year period discounted 10%.

i and removal of VOCs immediately
after stani-up. Effectiveness could be achieved
atleast for a period upon system start-up.

This alternabve is implementable using

and

technologies. Discharge to the TCAAP gravel
pit will require regulatory and/or municipal
cooperation and access from private parties
for forcemain installation.

$2.764,000
$258,000
$5,196,000

Consists of expansion of existing approved
system. State acceptance likely contingent
on addressing waler management issues.

Would provide additional remediation with
temporary disturbance of some aress
during ction. C i plance is

unlikely, however, due 1o water discharge option,

Alternative 3 -
Croundwater Extraction,

Local Treatment and Discharge

Provides short lerm effectiveness by hydraulic
containment and removal of VOCs immediately
after start-up.

This altemative is implementable using

and hnol

o

Local municipalities are willing to accept
treated water. Most readily implementable
alternative.

$2,249,000
$276,000
$4,851,000

State acceptance is very likely in that it prevents
further migration of VOCs and the treated water use
by the icipalifies rep good utilizat

of the groundwater resource.

Local munidpalilies are willing to use the treated
water and to assist with implementation of
Alternative 3.

Alternauve 4 -

Gi d B {.0cal T

Mississippi River Discharge

Provides short term cffectiveness by hydraulic
containment and removal of VOCs immediately

alter start-up.

This is imp} ble using ¢ onal
extraction and treaiment technologies. Would require
forcemain construction through highly developed area or
an exemption from federal Fransportation

Department regulations.

$6,521,000
$366,000
$9.971,000

The State is unlikely 1o accept this alternative
because the discharge alternative does not cepresent Béod
utilization of the groundwaler resource.

Community acceptance is not unlikely due
1o the water discharge alternative.



Table 12

TCAAP OU3 COST ESTIMATE

ALTERNATIVE 3:GROUNDWATER EXTRACTION,

LOCAL TREATMENT & DISCHARGE

Item Unit Price

CAPITAL COSTS

Extraction wells (2) $ 164,000

Pumphouse with elec/ mech $ 96,000
Forcemain to treatment plant $ 10,000
Inorganics treatment plant $ 562,000
Granular carbon system $1,391,000
Effluent forcemain $ 26,000
TOTAL CAPITAL COST

OPERATION AND MAINTENANCE COSTS

Effluent monitoring $ 12,000
Groundwater monitoring $ 50,000
Electrical $ 94,000
Equipment maintenance $ 44,000
Carbon usage $ 51,000
Chemical costs 25,000

Total Annual Cost $ 276,000

PRESENT VALUE
30 years @ 10%

TOTAL COST:

O
wn
~

$2,245,000

$2,602,000

$4.851,000
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