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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 ©il 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 supporting 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-1l, consists of the large north plume of
contaminated groundwater in aguifer 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 0U-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 rotable water
supply of the City of New Brighton
. 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
permanent 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.

Valdas V. Adamkus Date
Regional Administrator
U. S. Environmental Protection Agency

Region V
Charles W, Williams . Date
Commissioner

Minnesota Pollution Control Agency

%/b’ Zj,aaUvL 7/30/7L
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
. 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 reguirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost effective. This remedy utilizes
permanent 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.
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. treatment of extracted ground water for the removal of
‘ velatile 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
. 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
permanent 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.

Valdas V. Adamkus Date
Regional Administrator
U. S. Environmental Protection Agency

Region V

G- ~F L~
harles W. Willia Date
Commissioner

Minnesota Pollution Control Agency

Lewis D. Walker Date
Deputy Assistant Secretary

of Army for Environment,

Safety and Occupational Health



IT. DECISICN SUMMARY
A. Site Name, Locaticon, 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~sguare-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 guadrangle (Figure 1).

Within the New Brighton/Arden Hills study area, ground water is
found in both bedrock and glacial deposit aguifers. In general,
there are four aguifer 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 aguifer.

The third is composed of the Hillside and Arsenal Sands and is
the major glacial aguifer 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 creating a wildlife hakitat 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 1is 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 0U-2.

B. Site History and Enforcement Activities

TCAAP has bheen use to manufacture, store, and test small arms
ampnunition 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). 1In 1981, the Minnesota Pollution Control Agency
(MPCR) and the Minnesota Department of Health (MDH) began ground
water 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). 1In 1981 the Army began a Phase I
investigation at TCAAP which involved a significant quantity of
monitoring 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 agquifers that are contaminated to
differing degrees with volatile organic compounds (VOCs).
Concentrations for several of these compounds exceed current
health based criteria. The affected aguifers supply water to
TCAAP and the municipalities of New Brighton, 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 sites, 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 guality surveys of production,
municipal, and residential wells. The objectives and results of
the studies are summarized as follows.

PREVIOUS 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 V0Cs). 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 1585 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 purposes of the Phase IA RI was to further
define the nature and extent of ground water contamination in
off-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 angd
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 (aquifer)
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).

¢ 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 authorltles under CERCLA Section 104.
These actions have included:

. In-situ soil vapor extraction (ISV) systems for the
remediation of contaminated scils 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.

L A ground water pump-and-treat system at Site A, where the
surficial agquifer is contaminated with VOCs. The systenm,
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 T 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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d)

B
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 regiocnal
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 TCAAP, has been .
investigated in several studies. In 1983, integrity testin
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). 1In 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 198%9. 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) 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. -

2) 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 guidance and
pelicy.

3) Ensure cooperation, information exchange and participation
of the parties in such actiocns.

The specific purposes of the agreement are to:

1) 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.

2) 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.

3) Establish reguirements 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.

4) 1Identify 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 0U-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
hewspaper, 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 S8ite Strategy

OU-3 is one of three operable units for this site. O0OU-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
off-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. OU-3
provides for the containment and eventual restoration of the
South Plume of contaminated ground water located of f-TCAAP in
aguifer 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 regquire a more jinvolved
analysis than is necessary for the smaller South Plume, OU-
3. This analysis will include detailed groundwater mocdeling
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
aguifer 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
agquifer 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 aguifer occurs by infiltration through the
overlying glacial units. Aquifer performance tests involving the
Prairie du Chien/Jordan Sandstone aquifer, as well as subsequent
modeling, 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 gquadrangle, the Hillside/Arsenal Sand
outcrops in four areas: the Arsenal Kame within TCAAP; the
southwestern corner of the guadrangle 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 layvers and occasional minor peat and
clay layers. These units form the shallow surface aguifer
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 guality and is currently used as a
drinking water supply.

Ground water in aguifer 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
aguifers. The north and South Plumes diverge immediately off~
TCAAP with the Scuth Plume moving in a more southerly directiocn
(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 ug/l in the South Plume, as
follows, in descending order based on concentration:

- Trichloroethene

- Cis~1,2-Dichloroethene
- 1,1-bichloroethene

- 1,1-Dichlorocethane

- 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 pg/l. Trichlorocethene 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 S5 shows concentrations for
trichlorcethene 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 trichlorcethene. These general
concentration areas of Unit 3 and Unit 4 occur in both the Socuth
and North Plumes. The arithmetic averages and upper-bound 95%
confidence levels for the contaminants of ceoncern 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 OU-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 2. 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} Expgsure 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 f-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 ncne 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 number of private wells within the plume extending

southwest from TCAAP cannot be determined at this time.

In the future, ground 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 chemicals in ground water may occur via three routes:
(1) ingestion, (2) inhalation of volatiles during showering, and
{(3) dermal absorption during pathing. 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
gquantitative 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. RfDs, 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 1,1-dichloroethene and
trichlorocethene 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 OU-2. 0OU-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 1mp1ement1ng the response action
selected in this ROD, may present an imminent and substantial
endangerment to publlc health, welfare, or the epv1ronment.

G. Description of Alternatives

The OU-3 Feasibility Study examined appropriate remedial
technologles (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
1s presented below:
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Alternative 1: No Action With Monitering

Evaluation of the No Action Alternative is required by the NCP.
The No Action Alternative serves as a baseline alternative for
comparison te the "action" alternatives. Under this alternative,
no additional remedial action would be undertaken for the Scuth
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 aquifers (Units 3 and 4).

Capital Cost: S0
Annual O&M: $50,000
Present Worth: $471,000

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

Alternative 2 proposes installation of a ground water extraction
well located in agquifer 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
peint 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
Requirements (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 Il ground water aquifers, Units 3 and 4
should be restored teo drinking water guality. 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 MCLCG (ug/l1} MCL (ug/l) RAL (pg/l)
1,1- Dichloroethane . - - 70
1,1- Dichloroethene 7 7 6
Cis-1,2- Dichloroethene 70 70 70
1,1,1- Trichlorcethane 200 200 600
1,1,2- Trichloroethane 3% 5% 3
Trichloroethene Zero 5 30

*Proposed MCL/MCLG

Because the affected aguifer 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-zerc MCLG, such as 1,l1-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 aguifer is achieved and the extraction
system is shut down.

The RCRA reguirements 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. Theses regulations also
protect aguifers 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: $5,1%6,000

Alternative 3: Ground Water Extraction, Treatment with Granular
Activated Carbon (GAC), Discharge to New Brighton 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 (Figure 7) and inorganic treatment
facility to be constructed at the New Brighton Public Werks
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 described in
Alternative 2 also applies to Alternative 3. 1In addition te 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 reguirements 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
VOoCs of concern. The time to implement Alternative 3 would be

approximately 6-2 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
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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 4
is the same as that described for Alternative 2. Major ARARs for
Alternative 4 include MCLs and RALs for ground water cleanup,
RCRA regqulations regarding tanks used in the treatment process
and disposal of spent carbon, and Natiocnal Pollution Discharge
Elimination System (NPDES) effluent limitations established by
the Clean Water aAct 40 CFR Parts 104-140, 401-46%. The
institutional controls described in Alternative 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: 3 366,000
Present Worth: $9,971,000

H. Summary of the Comparative Analysis of Alternatives

The NCP reguires 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 ancther 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) Compliance with Applicable or Relevant and Appropriate
Regquirements (ARAR)

The assessment against this criterion describes how the
alternative complies with existing federal, state and
municipal laws, regulations, 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 tec be considered.
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3) Long=-Texrm 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
Ireatment

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 ocbjectives 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.

S) Community Acgeptance

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

1.

Overall Protection ¢f 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 Plune.

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 RAI, for
1,1-Dichlorcethane and 1,1-Dichloroethene, and the
reguirements 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 alsoc 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, 401-469).
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Primary Balancing Criteria

3.

6.

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 action alternative, which includes continued
monitoring, provides no short-term effectiveness.
Alternatives 2 and 4, in their reguirement 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 conventicnal
extraction and treatment technologies; however, the
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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.

Cost

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 Werth

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

Modifyving 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 additicnal
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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 0OU-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 agquifer (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 objectives.

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 600 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 (Figure 8).

i
CLEANUP STANDARDS

Following are the specific contaminant cleanup standards to be
attained in the aguifer before the remedy can be considered
complete:
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Contaminant Cleanup Standard Regulatory Basis

ua/l
1,1~Dichloroethane 70 RAL
1,1-Dichlorocethene 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
Trichlorocethene 5 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 pg/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,-dichlorcethene and 1,1,2-
trichlercethane 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
aguifer 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 compromlse the BGRS. Unlike Alternative 4, the ground water
resource is not wasted. In 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 periocd 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 0U-3 meets the
five statutory requirements established by CERCLA.

Protection of Human Health and the Environment

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 ARARS

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

Chemical Specific

. SDWA 40 CFR Parts 141-~149, Non-zerc Maximum Contaminant
Level Goals and Maximum Contaminant Levels-Finalized
and proposed, for 1, l-dichloroethene, Cis-1,2-
dichloroethene, 1,1,l-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-dichlorcethane and 1,1-dichloroethene - To Be
Considered
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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

. 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 Solutions and Resource Recovery
Technologies to the Maximum Extent Practicable

The selected remedy meets the statutory requirement to utilize
permanent solutions and resource recovery technologies 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 0U-3.
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TABLE 1

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "V"

Inpreanics rgani Radioactives
Ground Water - Aluminuhmb Benzene None
Unit 3 Calcium 5 Chloroform
~ Magnesium Choroethane®
Potassium® Ethylbenzene
Sodium® 1,1-Dichloroethane
Chremium 1.1-Dichlorpethene
Copper Trichloroethene
Iron Di-n-octyl Phthalate
Lead® Bis(2-ethylhexyl)Phthalate
Nickel Benzoic Acid
Yanadium 1,1,1-Trichloroethane
Zinc 1,2-Dichlorosthane
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”

n ni reani Radiactives
Ground Water - None ‘ 1,1-Dichloroethane None
Unit 3 1,1-Dichloroethene
},1,1-Trichloroethane
Trichloroethene
Ground Water - Aluminum?® Carbon tetrachloride None
Unit 4 Calcium® Chloroform
Chromium Methylzne chloride
Copper 1,1-Dichioroethane
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®

Noztes:

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

b 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,

c 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"

Ingrganics ani Radiactives
Ground Water - None 1,1-Dichloroethane None
Unit 3 1,1-Dichloroethene
1,1,1-Trichloroethane
},1,2-Trichloroethane
1,2-Dichloroethane
Trichloroethene
Ground Water - Aluminum® Benzene None
Unit 4 Antimony Chloroform
Cobalt® Toluene
Cadmium 1,1-Dichloroethane
Cacium® [,1-Dichloroethene
Chromium 1,1,1-Trichlorcethane
Copper 1,1,2-Trichlorcethane
Iron Trichloroethene
Lead® Cis-1,2-Dichloroethene®
r\a‘lagnesiumb Tetrachloroethene
Nickel N-buty! 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.
c Risk factors are not available for this compound. Risk factors for !,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.
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TABLE 1 (continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "Y"

Inorganics Organies Radioactives

Ground Water - None Chloreform 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-Dichloroethens
Trichloroethane
1,2-Dichloroethens
Cis-1,2-Dichloroethene?
Xylene
Acetone
2-Butanone

b

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.
c 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.
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TABLE 1t {continued)

CHEMICAL OF POTENTIAL CONCERN AT SOURCE AREA "2

Inorganics Organics Radipactives
Ground Water - Aluminum? Chloroform None
Unit 3 Calcium? 1,I-Dichloroethane
‘Magnesium? 1,1-Dichloroethene
Potassium? 1,1,1-Trichloroethane
Sodium? 1,1,2-Trichloroethane
Vanadium 1,2-Dichloroethane
Chromium Trichloroethene
Copper 1,2-Dichloroethens
Iron? Di-n-octyl Phihalate
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:
3 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 5.
c 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.
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT 3 AREA v

Perameter
Detection Adjusted Geometric Arithmetic  Range(3) Standard Confidence
Frequency(1) Detecticn Mean Mean Low/high Deviation Interval{4)
Frequency(2} ug/lL ug/s1 ug/l ug/slL
CHLOROFORM ........ eesenes 3482 3712 0.0319 0.03%72 0.070-0.090 0.0250 0.0551
BENZENE, HEXADECOKE ...... 2/12 2712 0.150 0,444 0.33-4.0 1.12 1.15
CHLORDETHAME ....cvnuvesee. 1/12 1712 0.27% 0.232 0.52-0.52 0.0751 0.329
ETHYLBENZENE ......ccvnuue 1712 1712 0.124 0.200 1.3-1.3 0.346 0.420
1,1-DICHLOROETHANE ....... 3/1& 36 0.106 0.515 0.070-4.5 1.22 1.14
1,1-DICHLOROETHYLENE ..... 3714 3716 0.116 0.303 0.13-1.2 0.849 0.5649
1,1, 1-TRICHLOROETHANE ... 2/12 e/i12 0.0534 1.03 0.070-12 3.45 3.23
1,2-DICHLOROETHANE ....... 1716 1716 0.0327 0.1%0 ¢.080-0.080 0.8617 0.519
TRICHLOROETHYLERE ........ 7712 7/12 0.225 0.344 0.17-0.94 0.288 0.525
TETRACHLORQETHYLENE ...... 1/16 1716 0.0328 0.905 14-14 1.49 2.76
DI-W-DCTYL PHTHALATE ..... 1/2 172 3.16 1.50 2.0-2.0 2.12 22.5
BIS(2-ETHYLHEXYLY PHTHALAT 2/2 2/e 4.24 4,50 X 0-8.0 2.12 23.5
68-48 30.4 320

Notes:

Data compiled primarily from ANL, 1990 and CDM, 1951 except as noted in the text.
wwe  Cannot be calculated.
(1) Detection frequency = a/b
t where:
a = Humber of times a compound was datected
b = Total number of samples tested
{2) Adjusted detection frequency omits sample results that were qualified with the flags, "A" or "R" ag
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Realth Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Final, Washingtan, D.C., EPA/540/1-8%-002,
Only sample results included in the adjusted detection frequency were used to determine mean, range,
standard deviation, ard 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 srithmetic mean.

l BENZOIC ACID ......... cees 172 1/2 41.2 46.5
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TCAAP GROUND WATER INORGAMIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA V
Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mesn Mean Low/high Peviation Interval (43

frequency(2) ug/l ug/l ug/l ug/1i
ALUMINUM ,,......... emans 2/2 272 150 151 145-156 7.7 220
BARIUM .....c00ucunn. wenes 272 272 73.1 3.6 &65-82 11.8 180
CALCIUM ... .ccieniinnnnnn 2/2 2/2 55887 55950 53300-58500 3748 aga2
MAGNESILM .....cccvvenen .. 272 2/2 20838 20900 20200-21400 990 29794
POTASSIUM ., . .. ciecinannn a2/2 2/2 1525 1925 18%0- 1960 49.4 2370
SOOI ........ cavasanasns B2 e/ 6238 6255 57%0-4720 658 12163
VANADIUM .. .ieiecnna... 172 172 2.82 3.00 §.0-4.0 1.41 15.7
CHROMIUM ........cc00s0ee. 2/2 2/2 3.2 85.7 7.4-124 82.4 a04
COPPER .ovivrnnnnncans eens E/2 2/2 19.3 19.7 14-24 5.30 &87.3
IRON ......... reerenssanvs 242 2/2 41801 43100 32500-53400 14849 176513
LEAD ..iuiinnreisnronees e 2/2 2/2 131.3 171 6.4-28 15.1 133
MARGANESE .....0cu000uvees 2/2 2/2 485 485 467-303 25.4 714
NIEXKEL uivicvcvnnarena sene 212 2/2 2.4 54.7 20-89 48.8 494
2INC ..., resssaanensaae 2/2 2/2 304 81 152-609 323 3284

Notes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as roted in the text.
*** Cannot be ¢alculated.
(1) Detection frequency = a/fb
where:
a = Number cof times a compound was detected
b = Totasl number of samples tested
(2) Adjusted detection fregquency 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 Heaslth Evaluatien Marual,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/SL0/1-89-002.
Only samole results included in the edjusted 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 calculated for the standard errar of the arithmetic mean,
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TCAAP GROUND WATER ORGANIC QFF SITE SAMPLE DATA STATISTICS
UNIT 3 AREA W

Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detection Mean Mean Low/high Deviation Interval (4}
Frequency(2) ug/!l ug/| ug/l ug/l
1,1-DICHLORCETHANE ....... 2/5 2/5 0.258 1.39 1.9-4.% 2.1 4.02
1,1-DICHLOROETHYLENE ,.... 2/5 2/5 0.148 0.258 0.19-0.87 0.348 0.487
1,1,1-TRICHLORDETHANE .... 2/4 2/4 0.902 4,99 4.8-13 6.20 14.8
TRICHLOROETHYLENE ........ 3/4 L 1.33 1.87 1.0-4.3 1.7 4,60
Rotes:

Data compiled primarily from ANL, 1990 and COM, 1991 except as noted in the text.
T4 Camnot be calculated.
(1) Detection frequency = a/b
where:
a = Number of times 8 compound was detected
b = Total number of samples tested
(2) Adjusted detection frequency omits sample results that were
described in U.S. EPA, 1989. Risk Assessment Guidance faor Superfund: Human kealth Evaluation Manual,
Office of Emergency Response and Remedial Response, [nterim Final, Washington, D.C., EPA/S540/1-85-002.
Onily 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 upper confidence timit is calculated for the standard error of the arithmetic mean,

qualified with the flags, “"A" gr WgM g

IR R
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IABLE £ (continueq)

- TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT3I AREA W
No detected data cculd be obtained for this group



Page No. 1
Gh.prg 03/22/91 11:09:02

TABLE 2 (continued)

TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT 3 AREA X

Notes:

where:

Data compiled primarily from ANL, 1990 andt CDM, 1991 except as noted in the text,
“** Cannot be calculated.
{1) Detection frequency =

a/b

a = Hunber of times a compound was detecred
b = Total number of samples tested
(2) Adjusted detection frequancy omits sample results that wers
described in U.S. EPA, 1989. Risk Assessment Guidan
Office of Emergency Response and Remedial Response,
Only samole results included inm the adjusted detace
standard deviation, and confidence interval results.
(3) Range = the range of detected values.

(4) The 5 percent upper confidence timit is calculated for the stardard error of the srithmetic mean.

qualified with the flags, "AY or "Rv ag
ce for Superfund: Wuman Health Evalustion Kanuat,
Interim Final, Washington, D.C., EPA/S40/1-89-002.
on frequency were used to determine measn, range,

Parameter
Detaction Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) Detecticn Mean Mean Low/high Deviation Interval(4)
Frequency(2) ugsl ug/l ug/1 ug/l
1,1-DICHLOROETHANE ....... 3/7 LTxd 0.331 1.17 0.56-4.4 1.566 2.7%
1,1-DICHLOROETHYLENE ..... 2/7 /7 0.269 1.5 0.24-6.2 2.23 I.47
1,1, 1-TRICHLORQETHARE .... 2/4 2/% 0.256 1.11 0.060-1.9 1.27 X%
1,1,2-TRICHLOROETHANE .... 2/7 /7 0.172 £.30 0.52-34 12.6 17.0
1,2-DICHLORCETHANE ,...... 2/7 2/7 0.183 0.504 0.20-0.41 0.289 1.32
TRICHLORCETHYLENE ...... e 274 274 0.258 1.82 0.17-7.0 3.45 7.1
TETRACHLOROETHYLENE ...... 3/7 7 0.313 13.0 0.21-87 32.5 43.2




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
URIT 3 AREA Y

Parameter
Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
frequency(1) Detection Mesn Mesn Low/high Deviation Interval (4)

Frequency(2) ug/l ug/lh ug/ | ug/t
CHLOROFORM ...viencsasarns 2714 2714 0.832 1.53 0.13-0.21 1.20 2.33
CHLOROETHANE ..icvvauvuass 1710 1714 1.91 4.30 19-19% 4.8 7.08
ETHYLBENZENE ...covianaae. 1714 1/14 0.94& 1.72 1.2-1.2 1.1 2.36
METHYLENE CHLORIDE ....... 2/14 2/14 1.48 1.52 1.7-1.% 0.924 2.45
1,1-DICHLORCETHANE ....... 15/19 15719 8.45 40.8 0.28-480 120 119
1,1-DICHLORQETHYLENE ..... 14/19 14/19 6.20 5.8 0.61-190 62.1 66.8
1,1, 1-TRICHLOROETHANE .... 8/14 8/14 6.39 68.5 14230 83.8 17
1,1,2-TRICHLOROETHANE .... 6/1% &4/19 1.80 $£3.0 1.7-860 196 148
1,2-DICHLOROETHAME ....... 5/18 5/18 0.83¢ 2.564 0.12-7.0 2.76 4.01
TRAWS-1 2-DICHLOROETHYLENE 1/5 1/5 0.0585 0.0620 0.11-0.11 0.0288 0.0953
TRICHLORQETHYLEKE ........ 12/14 12/14 63.56 302 0.41-800 289 LE9
DICHLORDETHEME, 1,2~ ..... 9/9 /9 25.4 18.7 7.0-100 3&6.2 6b.6
CIS-1 Z-DICHLOROETHYLENE . 4/5 475 0.781 1.94 0.32-6.9 2.82 5.44
XYLENE ..i.iccvecnsncnnones 1714 1714 1.49% 2.22 &6.7-6.7 1.58 3.14
ACETOME oiccnvencnnvens e 1714 1714 7.72 B.42 10-10 4.04 10.7
TETRACHLOROETHYLEKE ...... 719 7719 2.28 178 0.22-2800 641 487
METHYL ETHYL KETOKE ...... 2/7 2/7 98D 5.21 11-13 &, &7 ’ #.53

Kotes:

Date compiled primarily from ANL, 199¢ and COM, 1991 except as noted in the text.
ww* fannot be calculated.
(1) Detection freguency = a/b
where:
2 = Number of times a compound was detected
] b = Total number of samples tested
(2) Adjusted detection frequercy omits sample results that were qualified with the flags, “"A" or "R" as
described in U.S. EPA, 1989. Risk Assessment Guidamce for Superfund: Human Health Evaluation Manuai,
Office of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-8%-002.
Only sampie 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 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 cbtained for this group
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TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS
UKIT 3 AREA 2

Parameter
Detection Adjusted Geometric Arithmetic Range(3)} Standard Confidence
Frequency(1) Detecticn Hean Mean Low/high Beviation Intervai(4é)
Frecuency(2) ug/l ug/l ug/L ug/lL
CHLOROFORM ....vvvnvnrnses 1/6 1/6 4.45 10.5 4.0-4.0 19.2 30.9
1,1-D1CHLORCETHAKE ....... /8 7/8 15.8 2.2 2.0-95 3t 55.3
1,1-DICHLORODETHYLENE ,.... 7/8 7/8 18.5 I18.4 1.4-140 45.6 76.8
1,1, 1-TRICHLORGETHANE .... &4/6 4/& 51.5 152 14-480 192 3154
1,1,2-TRICHLOROETHANE .... 2/8 2/8 5.37 10.8 10-14 16.4 24.5
1,2-DICHLOROETHANE ....... 1/6 146 4.8% 11.1 7.0-7.0 19.1 31.2
TRICHLOROETHYLENE ........ &/6 6/6 18462 2017 1100-3800 952 08
DICHLORQETHENE, 1,2 ..... 5/6 S5/6 48.4 71.5 8.0-150 §5.5 130
TETRACHLOROETHYLENE ...,.. 3/8 /8 15.2 875 §.0-5300 186% 2238
DI-H-OCTYL PHTHALATE ..... iVa 1/1 4.00 4.00 4.0-4.0 ke wew
PHENDL ( C6HS0K) -SINGLE COMP 1/1 YA 13.0 13.0 13-13 www ww
Notes:

Data compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.
*** Camnot be calculated,
(1) bDetection frequency = a/b
where:
3 = Number of times & compound wes 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, 198%. Risk Assessment Guidence for Superfund: Human Health Evaluation Kenual,
Office of Emergency Response and Remediat Response, Interim Final, Washingrten, D.C., EFA/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 upper confidence limit is calculated for the standard error of the arithmetic mean,
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TCAAP GROUND WATER INORGAMIC OFF SITE SAMPLE DATA STATISTICS

UNIT 3 AREA 2
Parameter
' Detection Adjusted Geometric Arithmetic Range(3) Standard Confidence
Frequency(1) DetecTion  Mean Hean Low/high feviation Interval (4)

Frequency(2) ug/l ug/1 ug/l ug/ L
ALUMINUM .. ..ivncnccnnnen. 11 /1 18 s 318-318 ikl rre
BARIUM .. .onviiivnvanarene 141 11 44.0 &6.0 &b - 4y bl el
CALCIUM iimiieiinennnanns 171 171 75200 75200 75200-75200 = e
MAGNESTIUM . ....c.cievunarne 1V 171 28400 28400 28600-28460Q0 o= e
POTASSIUM ........ evseasnne 171 171 2170 2170 2170-2170 Balaed w
SOOTUM . iveucinnsmmannnna 121 mn 7930 7930 7930-7930 fadadd e
VARADIUM . ........ weeners 11 VA 5.00 4.00 6.0-6.0 bl o
CHROMIUM ,.......0ccceeans 171 i 55.1 55.1 55-55 badaiad e
COPPER vivevvranennas ervwes 1/1 1 101 101 191-10% rww e
{RON ......... P Fa | 171 110000 110000 110000- 11000 *** ey
LEAD teeuvuvienncecnnnnaes 1 171 26.0 26.0 2626 bl wew
MANGANESE ....... R 74 171 809 809 809-30% i rew
NICKEL . oiivesrivnnnnnsaes 111 11 40.4 40.4 40-40 dald bl
ZIRG fiiiieianean eenasana 171 171 114 14 114-114 ke v

Notes:

Data compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.
**=  Cannot be calculated.
(1) Detection fregquency = a/b
where:
a = Number of times a compound was deteacted
b = Total number of sampies tested
(2) Adjusted detection frequency omits sample results that were qualified with the flags, "A" or "R" as
described in U.5. 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,
Onily sample results included in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence intarvel resuits.
(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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TABLE 2 (continued)

TCAAP GROUND WATER ORGANIC OFF SITE SAMPLE DATA STATISTICS

URIT & AREA ¥

Farameter
Detection Adjustad Geometric Arithmetic Ranmge(3) Standard Confidence
Frequency(1) Detection Mean Mean Low/high Deviation Intervat (4}
Frequency(2) ug/L ug/lL ug/ L ug/L
CARBON TETYRACHLORIDE ..... 1/12 1712 0.071% 0.0992 0.53-0.53 0.136 0.185
CHLOROFORM .......ve0ne... 1712 /12 0.0265 0.027 0.050-0.050 0.00722 0.0317
METHYLENE CHLORIDE ....... 2712 /12 0.306 0.398 0.54-0.84 0.384 0.642
1,1-DICHLORDETHANE ....... 212 2712 0.0872 2.27 2.9-24 5.89 &.65
1,1-DICHLOROETHYLENE ..... 3/12 32 0.142 1.10 0.13-10 2.88 2.93
1,1, 1-TRICHLOROETHANE .... 1/12 1712 0.0575 2.26 25-25 7.7 6.82
1,1,2-TRICHLOROETHANE .... 2/12 2/12 0.0157 0.03%2 0.080G-0.29 0.0815 0.0%10
TRICHLORCETHYLENE ........ &/12 6712 0.362 22.4 0.12-210 0.6 60.5
CIS-1 2-DICHLOROETHYLENE . 2/12 2/12 0.145 0.425 1.7-2.4 0.774 0.917
TETRACHLOROETHYLENE ...... 2/12 2712 0.0239 0.0533 0.22-0.27 0.0%02 0.111
BIS{2-ETHYLHEXYL) PHTHALAT 1/1 111 3.o00 3.00 1.0-3.0 balade bl
BENZQIC ACID c.vvevenvnnes 1M1 1/% $.4a0 g.00 2.0-9.0 wkw wuw

Notes:

bata compited primarily from ARL, 1990 and CDM, 1991 except as noted in the text.

w®  Cannot be calculated.

(1) Detection frequency = a/b

where:
8 = Numtber 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, YA or "R as
described in U.$, EPA, 1989. Risk Assessment Guidance for Superfund: Human Wealth Evaluation Manual,
Cffice 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 deviation, and ¢onfidence interval results,

(3) Range = the ranmge of detected values.

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

wu
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TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIT 4 AREA W

Parameter
Detection Adjusted Geometric Arithmetic  Range(3) Standard Confidence
Frequency(1) Detection Mean Mesn Low/high Deviation Intervai(4)
Frequency(2) ug/L ug/! ug/l uasl
ALUMIRUM ... ocnveeinnuns. 171 171 94.5 9.5 95-55 e ruw
BARIUM . .ieinicccnscnncens iral arn 3i7.0 37.0 37-37 . o
CALCIUM ..cvvun... sersesss 11 in 23800 23800 23800-23800 - e
MAGNESIUM ..... seemersanne 1/1 i 19000 19000 1%000- 19000 =~ e
POTASSIUM .. ..ivviavnanaa 1/ i 3450 3490 3490-3450 uw rer
SOIM cevvvriensrennsaane 1/1 ) mn 5370 5370 5370-5370 wuw -
CHROMIUM ....venvnvanannn. 171 11 1.2 1.2 11-1 - rew
COPPER .ivvvvvcnvnraee oo 121 11 11.8 11.8 12-12 wuw au
IRON wonnevrrnnnnrannnnss 1”1 171 27100 27100 27100-27100 *e- e
LEAD Luuceniincmunrasuaass 1/1 1Al 14.9 14.9 15-15 e Tuw
MANGANESE ...cuvenrncanans 11 1”1 204 204 204204 - o
NICKEL «.cvvenncccnvaannes 171 /1 13.4 13.4 13-13 whw v
ZINC urrvrrrcnnannanaaas 1/ 11 2670 2670 2670-2670 e e
Motes:

Data compiled primarily from ANL, 1950 and CDM, 1991 except as noted in the text.
wex  Cannot be calculated.
(1) Detection frequency = a/b
where:
8 = Number of times 2 compound was detected
b = Total number of samples tested
(2) Adjusted detection fregquency omits sample results that were qualified with the flags, "AY ar "RP as
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Manuat,
Office of Emergency Response and Remedial Response, imterim Final, Washingten, D.C., EPA/S40/1-89-002.
only samole results included in the adjusted detection fregquency were used to determine mean, range,
standard deviation, and confidence interval results.
{3) Range = the range of detected values.
(&) The 95 percent upper confidence timit is calculated for the standard errar 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 Mean Low/high Deviation Interval(4d)
Frequency(2) ug/l ug/!t ug/L ug/ |
CHLOROFORM .,......ccc0um.. 1/7 /7 0.0337 0.0371 0.080-0,080 0.0204 0.0550
TOLUENE vurevinecnnnnnnsas 1/7 /7 0.877 19.4 135-135 50.8 6.4
BENZENE, HEXADECONE ......, 1/7 17T 0.113 0.120 0.24-0,24 0.0529 0.189
1,1-DICHLOROETHANE ....... &/10 é/10 0.164 0.2%92 0.0%0-1.2 0.3%6 0.580
1,1-DICHLOROETHYLEKRE ..... 3/ 3/9 0.108 0.152 0.15-0.50 0.174 0.285
1,1, 1-TRICHLOROETHAKE ,... 1/7 1/7 0.147 0.281 0.75-0.75 0.256 0.498
1,1,2-TRICHLORDETHANE ,... 3/% 39 0.0226 0.0389 0.030-0.13  0.0451 0.0736
TRICHLORQETHYLENE ........ 8/9 a9 1.57 2.5 0.42-9.3 2.95 5.23
CIS-1 2-DICHLORQETHYLENE . 1/8 1/8 0.141 0.288 1.6-1.6 0.53¢C 0.731
TETRACHLOROETHYLENE ...... 2/9 /9 0.0299 0.197 0.070-1.4 0.525% 0.402
N-BUTYL BENZYL PHTHALATE . 1/1 m 2.00 2.00 2.6-2.0 o e
DI-W-OCTYL PHTHALATE ..... 11 11 5.0 95.0 95-95 balabnd v
BIS(2-ETHYLHEXYL) PHTHALAT 1/1 11 &8.0 68.10 £8-68 bl T
D1-M-BUTYL PHTHALATE ..... 111 173 7.00 7.00 7.0-7.0 bl bk
BENZOIC ACID ...... veeneeas 1/1 N 4.00 4.00 4.0-4.0 wew e
Notes:

Pata compiled primarily from ANL, 1990 and CDN, 1991 except as noted in the text.

i

(N

3]

(3
L}

Cannot be calculated.
Detection frequency = a/b
where:

a4 = Number of times & compound was detectsd

b = Total rumber of sampies tested
Adjusted detection freguency omits sample results that were qualified with the flags, “A" or “R» ag
described in U.5. EPA, 1989. Risk Assessment Guidance far Superfund: Human Health Evaluation Marual ,
Office of Emergency Response Bnd Remedial Response, Interim Final, Washingten, D.C., EPA/S540/1-89-002,
only sample results imcluded in the adjusted detection frequency were used to determine mean, range,
standard deviation, and confidence interval results.
Range = the rangs of detected values,

The P5 percent upper confidence limit is calculated for the standard errer of the arithmetic mean.
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TCAAP GROUND WATER INORGANIC OFF SITE SAMPLE DATA STATISTICS
UNIY 4 AREA X
Parameter
: Detection Adjusted Geomerric Arithmetic  Range(3) Standard Confidence
Frequency(1) Detection Mean Mean Low/high Deviation Interval (4)

Frequency(2) ug/l ug/l ug/1 ug/1
ALUMINUM .........0vvenn.. i 171 201 201 207-201 e ww
ANTIMONY ........ Mecnans . 111 R VAl 37.3 37.3 37-37 new uww
BARILM ....... Craeennneaen 31 111 13 113 113-113 wee *er
CALCILM ©ennnrnnannnnn.. 171 171 63900 63500 63900-63700 **w wem
COBALT vvvvrvnnnnnnnnnn.. 171 171 8.60 8.40 B.6-8.6 vox ve
MAGNESTUM «oovvuuee,.... 171 11 23500 23500 23500-23500 =+ e
POTASSIUM ... .. eriiuan.. 171 - 171 2280 2260 2260-2260  www raw
SOOI ...... PR V2 1/1 5980 5980 5080-5080  wew e
VANADIUM ....oiiiruuunnn.. 171 171 6.10 6.10 6.1-6.1 - -
CADMIUM .. ...cvvunnnnranea 171 171 8.20 8.20 B.2-8.2 ww e
CHROMIUM ... \\veneen..... 11 /1 113 113 113-113 ave -
COPPER vennrvvrnnnnrannns 171 171 38.4 38.4 38-38 wes o
IRON eeieeiinennnnnnnnen. 171 1/1 104000 104000 104000- 10400 *»* e
LEAD weverveeinnnnrnnn... RRVZ 171 24.0 24.0 26-24 ree -
MANGARESE .......0c0vnuess 171 1/1 801 B0 801%-80% www v
NICKEL ..... R 2 1”1 92.7 92.7 §3-93 wen rer
ZINC ..... PRt es e aaansaes 11 171 183 183 183-183 nrw "y

Nates:

Oata compiled primarily from ANL, 1990 and CDM, 1991 except as noted in the text.
*** Cannot be calculetad.
(1) Detection frequency = a/b
where:
4 = Number of times a compound was detected
: b = Total number of samples tested
(2) Adjusted detection frequency omits sampie results that were qualified with the flags, A" ar “R" ag
described in U.S. EPA, 1989, Risk Assessment Guidance for Superfund: Human Health Evaluation Manual,
Office of Emergency Response and Remedial Response, Interim Finai, Washinmgton, D.C., EPA/S40/1-89-002.
Only sample results inciuded 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 calculated for the standard error of the arithmetic mean.
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TCAAP GROUND WATER CRGANIC OFF SITE SAMPLE DATA STATISTICS

UNIT & AREA Y

Parsmeter

Detection Adjusted Geometric Arithmetic Range(l} Standard Confidence

Freguency(1) Detection Mean Nean Low/high Deviation Intervat(4)

Frequency(2) ug/l ug/l w/l uw/L

BROMCOD I CHLOROMETHANE ..... 1/14 1/14 0.0925 0.404 0.11-0.11 0.888 a.917
CHLOROFORM .uunvansonns . 1714 1114 ¢.0751 0.409 0.30-0.30  0.389 0.922
TOLUENE sevevsnrernrnnrnee 1714 1714 0.273 6.4k B8L-84 22.3 19.3
METHYLENE CBLORIDE ....... 2/%4 2/14 0. 404 0.661 0.53-0.73 0.804 1.10
1,1-DICHLOROCETHARE ....... 14775 14715 1.10 1.80 8.12-5.0 1.87 .73
1,1-DICHLORQETHYLENE ..... 13/1% 13/15 0.9%6 1.42 0,16-4.0 1.12 2.04
1,1, 1-TRICHLORCETHAME .... 10714 10/14 3.08 6.21 0.76-22 5.84 i0.0
1,1,2-TRICHLOROETHANE .... 7/15 7715 0.0773 0.418 0.430-0.55 0.23% 0.a%z
1,2-DICHLORCETHANE ....... &8/1% &/14 0.0754 0.410 0.040-0.14 0.887 g.922
TRICHLORDETHYLERE ........ 15/15 15715 3%.6 43.0 3.3-2 24.8 56.7
Cls-1 2+DICHLOROETHYLEKE . 10/13 10/13 0.584 1.25 0.25-4.5 1.58 2.21
AYLENE .. .ivurnnnnnsoonnes 1774 1714 0.674 0.343 1.3-1.3 0.733 1.26
TETRACHLOROETHYLENE ...... 7/14 7/%4 0.0482 0.403 0.030-0.13 0.839 0.917

Notes: L

Data compiled primarily frem ANL, 1990 and COM, 1991 except as noted in the taxt,

e Camnot be calculated. .

(1} Detection freguency = a/b

where:
2 & Nuber of times a compound was detected
b = Total rumber of sasples tasted .

(2) Adjusted detection frequancy oaits sample resuits that were sualified with the flags, “A* or "#" ag
gdescribed in U.S. EPA, 1989. Risk Assessment Guicdance for Superfund: Human Hesith Evaluation Msnuat,
Office of Emergency Resporse and Remedial Resporse, Interim Final, Washington, D.C., EPA/S540/1-B9-00Z.
Only sampie reaults included fn the sdjusted datection frequency uwere uzed tc determine mean, range,
standsrd deviation, and confidence interval resulrs.

{3) Range = the range of detscted values. -

(4) The %5 persent uppar confidence Limit i3 calculated for the standard errar of the srithmetic mean.




TABLE 2 {continued)

TCAAP GROUND WATER INORGANIC OffF SITE SAMPLE DATA STATISTICS
UNIT 4 AREA Y

No detected data could be obtained for this group



Page No, 1 H
S4.prg 03/25/91 09:54:51 TABLE 2 (continued)
TCAAP GROUND WATER ORGANIC 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 Interval(4)

Frequency(2) ug/l ug/l ug/( ug/i
TOLUENE tvvinevnnccvennnn. 35z 3712 1.75 231.3 7.0-250 7.4 3.7
1, 1-DICHLOROETHANE ....... 12/13 12/13 7.28 5.7 0.090-1460 45.0 52.9
1,1-DICHLOROETHYLENE ..... 11/13 11/13 7.02 28.4 0.55-130 44.3 53.2
1,1, 1-TRICHLOROETHANE .... 8/12 8/12 18.3 106 17-570 180 220
1,1,2-TRICHLORCETHANE .... 5/13 5713 0.758 2.7 0.12-20 5.20 5.93
1,2-DICHLORDETHANE ....... 5/13 5/13 0.485 1.57 0.30-4.0 1.28 2.34
TRICHLOROETHYLENE ........ 12/12 12/12 168 in 0.73-880 238 462
DICHLOROETHENE, 1,2- ..... 4/6 416 11.8 5.3 8.0-94 35.9 64 .1
CIS-1 2-DICHLOROETHYLENE . 5/6 516 2.54 5.38 1.4-13 4.68 10.3
ACETONE ..,ivunerrnncennns 1712 1712 7.43 7.7% 7.0-7.0 2.38 ¥.30
TETRACHLORDETHYLENE ...... 5/13 5/13 0.758 .73 0.050-110 304 27.%9
BENZOICL ACID recenmrenasa. 171 11 170 170 170-170 e e

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;
a = Number of times a compound was detected
b = Total number of samples testad
(2) Adjusted detection frequency omits setple results that were qualified with the flags, “A" or #gy ag
described in U,S, EPA, 1989, Risk Assessment Guidance for Superfund: Human Nealth Evaluation Manuat,
Qffice of Emergency Response and Remedial Response, Interim Final, Washington, D.C., EPA/540/1-8%-002.
Only sample results included in the adjusted detection frequency were used to detarmine mearn, range,
standard deviation, and confidence intarval 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 INCRGANIC QFF SITE SAMPLE DATA STATISTICS
UNIT & AREA 2

Parameter

Detection  Adjusted Geometric Arithmetic Range(3) Standard Confidence

Frequency(1) Detection Mesn Mean - Lowfhigh Deviation Intervat 4y

Frequency(2) ugst ug/sL ug/!l ug/lL

ALUMINUM ..oovnnnnnnna., 171 171 298 298 298-298 - -
BARIUM ...io.iivinnnnnn... 11”7 11 16.4 16,6 17-17 e ——
CALCIUM ..oviiiiiiiina, 11 11 36500 36500 36500-36500 www o
MAGNESTUM ........c..ve... 171 1/1 23200 23200 23200-23200 e wew
POTASSIUM ......,....... .o I 11 3510 3510 3510-351%0 rw e
SOOIUM cieviviiiinnnnnnn., 11 171 7500 7500 7500-7500 2 wew e
CHROMIUM ................. 1/1 171 28.2 28.2 28-28 ew e
COPPER .uvvvnvvemnrnnnnns 11 171 21.4 21.4 21-21 rew -
IRON \eueiviiannnnannnn, 171 171 35400 39400 39400-39400 =we e
LEAD \.vvnennine i 121 m 31.8 31.8 32-32 e ue
MANGANESE ...........0u... 1/1 171 232 232 232-232 rew -
NICKEL viineinerinnrnnnnn, e 171 25,9 26.9 2727 waw e
ZINC everiiiia e A7 11 2820 2820 2820-2820 e e

Notes:

Date compitied primarily from ANL, 1990 and COM
***  Cannot be calculated.
(1) Detection frequency = a/b
where:
4 = Nutber of times s compound was detected
b = Total number of samples tested
(2) Adjusted detection frequercy omits sample results that were
described in U.S. EPA, 1989. Risk Assessment Guidance for Superfundg: Human Heaith Eval
Office of Emergency Response and Remedig| Response
Only sample results included in the adjusted detection frequency were used to o
sStandard deviation, and confidence interval results,
{3) Range = the range of detected values.

+ 1991 except as noted in the text.

(4} The 95 percent upper confidence Limit is caleulated for the standard srror of the arithmetic mean.

qualified with the flags, “A» or wg" pg
ustion Manual,
« lnterim Final, Washington, D,C., EPA/S40/1-8%-002.
etermine mean, range,




TABLE 3

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

Body Frequency Durittion of Years of
Amount Weight of Contact Each Event Exposure
[ngested (ke) {days) {hr/day) {yis)
INGESTION {L/day)
Child:
-1 0307 13 365 NA 1
2-4 0.743 133 365 NA 3
5-9 0.861 225 365 NA 5
10 - 14 1.025 3719 365 NA 5
15-19 1.241 Gt 365 NA 5
Adelt 14 70 365 NA 11
INHALATION (m’/hr)*
Child:
0-6 0.8 142 365 0.12° 6
: 7-18 1.1 41.3 365 0.12° 12
Adult 0.6 0 365 ’ 0.12° 12
DERMAL SORPTION® (m?)
Child:
0-6 0.72 142 365 0.12 6
T7-12 1.13 _ 298 305 0.12 6
13-17 1.62 517 365 0.12 5
Adult 182 70 365 0.12 13
Noles:
3 The inhalation rates must be converted from 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 permeabilily 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 Lo 7 minutes/day,
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TABLE 3 {continued)
PARAMETER VALUES USED IN EXPOSURE DOSE CALCULATIONS
SOURCE: TCAAFP GROUND WATER
SCENARIO: 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} {yrs)
INGESTION (L./day}
Child:
0-1 0.3% 13 365 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 1.240 6.1 365 NA 5
Adult 20 70 365 NA 51
INHALATION (m’/hr)*
Child:
0-6 0.8 14.2 365 0.20° 6
7-18 1.1 413 365 020 12
Adult 0.6 70 365 0.20 52
DERMAL SORPTION® (m?)
Child;
0-6 0.726 142 365 0.20 6
7-12 : 1.13 298 365 0.20 6
13- 17 1.62 51.7 365 0.20 5
Adult , ' 182 70 . 365 0.20 53
Notes:
a The inhalation rates must be converted from m’/hr 10 4 minutes for use in the shower model (Appendix E). To make the conversion, cach
valuc must be multiplied by a factor of 914/60.
b Caiculation of exposurc doses via dermal sorption also require the use of permeability constants to determine how much of cach chemical is

absorbed into the body. The use of permeability constants is explained in Section 11.C.2.

c The value of 0.20 hours/day corresponds to 12 minutes/day.
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TABLE 4-1

EXPOSURE VIA INGESTION OF OFP-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

I% ure Dose (mg/kgfda

EPA Weight  Concentralion Chitd  Child  Thild  Chitd  Child Lifelime Pxposure  Slope Factor Upperbound Excess
Compounds of Bvidence {mg/L) O 2 39 -4 15-19 Adult  Dose (mp/kg/day) ]mg[kg{daﬂ" Lifctime Cancer Risk
AREBA V
Benzeae A 4404 267207 106006 121B-06 85TB-07 655807 1391106 5458206 19R02 2807
Chioroform 2 192805 2361008 9.WR08 LOTEO7 TS5TRO8 ST781L08 1.2313-07 481207 61803 209
1.1-Dichiorocthane C 516114 1I0B-07 1.23B06 141206 L60IM06 7.641417 1L62E-06 69106 9.11:-02 6607
1,1-Dichlorocthene C 1mMp-u 181007 724E07 829007 585807 4471307 9528807 32806 6101 0106
1,2-Dichloroethane Bz 190004 L1402-07 454007 519007 367R-07 280C-07 5971107 233806 21802 o
Trichierocthene B2 344 2076407 82307 9243307 664007 507107 1.081-06 4221106 L1202 S0
Bis(Z-cthylhcxyl)phthalate B2 450203 270B:06 10BE0S L2IE0S 87IB06 6641406 1.4183-05 553805 L4202 807
' Total Pathway 41106
ARFA W
1,1-Dichiorocthane C 1.3912-03 B361-07 33106 IBOR06 2.6913-06 2051306 4.378-06 L7IB-05 - 911302 213-06
1,1-Dichlorocthene [ 2.5BE-04 1568-07 6.173-07 7051007 4.99G-07 38IE07 B.1IL-0O7 3.208-06 61101 A6
Trichloroethene 02 1.87E-03 112806 446B-06 5.11E06 36I1E-06 2TEAD6 5BBLE-06 230805 111302 io?
‘Totat Pathway 41106
ARDA X :
1.1-Dichiorocthanc C 1.175:-03 7036-07 280B-06 320006 2260306 L.7313-06 3.6813-06 L4405 9.10:-02 11E-06
11-Dichlorocthene C 13100} ’ 7871307 314006 3SBRD6 2.53E06 1.941E-06 4.1213-06 1611305 613-N t-05
1,1,2-Frichloroethane C 5.301:-03 9306 1.270-05 LASEOS LO2E.05 77106 1671305 651105 snim 41306
1,2-Dichiorocthane 112 5.0414-04 A03E07 1210306 L3RT06 2UE0T T43G07  1.5913-06 6.2013-06 .41 ol
Trichlorocthene 132 1821303 LO9E-06 4370406 497106 351306 2691306 5.7213-06 2.2413-05 | BILR] b B2 1Y
Total Pathway 21503
ARPA Y
Chiorolorm m 1.63E-03 9.WE-09 39E06 446006 3.1SE06 241006 5120306 20105 6.13-03 1E-07
Methylene ehloride B2 1.928-03 LISB-06 459306 5251106 37IE-06 28)E-06 6.03L-06 2361105 7550 207
1,1-Dichlorocthane C 6.081%-02 3661205 146B-04 166504 LITEAM 900005 1.920-04 TABL-04 941202 783-05
1,1-Dichiurocthene C 3.6813-02 2210-05 BEIELS LOIEO4 7.11EDS S430L05 1.16E-04 4353204 6101 RILAI
1,1,2-Trichloroethane C 5.3013-02 119105 1.270-04 145B4 102104 7.1L05 167004 6511304 sz 4B-05
1,2-Dichloroethane 2 2641303 159106 630B-06 721006 51001006 38YE-06 B.J0HL6 JHEL05 2.111.02 06
Trichloroethens B2 30101 18IR-04 724004 B29B-04 SB4E-M 446E-04 249104 INE0) L1E02 4H45
Total Pathway 41
AREA 7, .
Chloroform B2 t.o6E-02 637206 254005 290105 205805 LSeIL05 3.331-05 1.308-04 61801 81207
1,1-Dichlorocthane : C 29102 L761L05 6991105 BOOLL05S SHB-G5 431105 9.181L05 359134 911802 nLos
1,1I-Dichlorocthene C 3.8413-02 20005 921805 105104 TAIB0S 5661105 121H-04 4720 o630t nid
1,1,2-Trichlorethane C Lm0 6.4AML06 25805 2951105 209005 159105 3.391H05 132144 5002 811-06
1,2-I}ichloroethane n2 Lin-02 6671206 26605 10401205 2141105 164005 249108 136004 9.11-02 105
Trichlarocthene B2 2022 + 00 L2203 4847103 55t1-0) ABYE-0} 2.97E03 633003 248E-02 LI1L02 i}

Total 'athway 61204



TABLE 4-2

EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

Lixpasure [ose {mp/kp/day)

EiPA Weight  Concentration Chald Child Child Child Child Lifetime Lxposure  Slope Factor Upperbound Yxcess
Compounds of Bvidence {mg/l.) -1 24 59 10-14 13-19 Adull Dose {mg/kp/day) ]mgfkg[daxl" Lifetime Cancer Risk
ARIA V -
Benzene A L15E-03 891E-07 292E-06 32BE-06 23006 1L'MED6 2381505 349005 291302 11306
Chloroform B2 5.51E-05 427508 14001507 157E-07 110607 836108 1141306 L6706 6.113-03 113-08
L1-Dichlorocthane C 1.16E-03 BOVE-07 294106 33106 231506 1.76li-06 2411805 3.554-05 201302 306
1,1-Dichiorocihene C 64984 S.OIE-07 1A5E-06 185806 13003.06 986E-07 1.35605 1.9813.05 6l3-01 15:-05
1,2-Dichlorocthane B2 B.OOE-05 G20E-0B 2.035E-07 228507 1LGOEU7 1211607 |L6715-06 2441506 o102 Hi07
‘I'nichloroethene 32 5.2500-4 4071307 133006 1.5003-06 1.0585-06 B.001:-07 1.095-05 1.601:-05 L1E-02 2i07
His(2-ethylhexyl)phihalaic n2 601303 4611506 1521505 LIE-05 120105 914106 1254 18364 14lia2 ) N6
Total Pathway 2835
ARIA W
1,1-Dichloroethane C 40203 J1E-66 1O0ZE-05 1141305 BOOLE-06 6.11E-06 BIBE-05 1.23E-(4 9.186-02 105
1,1-Dichloroethene C 6B7I-(4 31307 1L7AB-06 19613-06 1370106 1.04E-06 1431305 2.101:-05 61301 tB-05
Trichlorocthene 2 4306303 1006 1WWE0S 123B-05 BSTERD6 654506 BAY6LE-0S 1L.ME 1LIEO? 06
Total Pathway 20105
ARBA X
1,1-Dichlorocthanc C 2.1E-03 210E-06 686806 7.7\E-06 5418.06 4.1211.06 564505 B.2613.05 9.115-02 BE-06
1,1-Dichiorecihene C I4TE-03 2.69E-06 B.TIE-06 986106 6941306 5.2BLE-06 7.2213-05 L1004 6801 61105
1,1.2-Trichlorocthane C 1.76-02 132605 40005 4B84E-05 31WELS 2571.05 2841004 519134 5.7-02 3105
1.2-Dichlioroethane [L¥3 410G MTE07 LME06 1L17E-06 R2I1E-07 62401307 BS213-06 1.2513-08 9.10-02 1E-06
Tricklorocthene 12 7.0£3-03 543E-06 1.770-05 1.99E-05 1.40E-05 1.0613-05 1460344 2. 144 L1E-02 21506
. Total PPathway 13-4
ARIPA Y
Chloroform - B2 210 16IG-07 S523ME-07 599E-07 4.19E-07 319G07 4371E-06 64013-06 6.16G-03 41i-08
Methylene chioride 1] 1.908-03 147E-06 480106 S4IE-06 3 ME06 2B8Y-06 34961305 5 BOL-05 151303 4E-07
1,1-Dichlorocthane C L1901 9005 IMEM 3R 23EMM 1RIEOE 2481303 1.6313-03 91802 ] JE04
1,1-Dichloroethene . C 6.6813-02 517605 16984 191604 3404 1O1E04 1903 204H-03 613-01 1603
1,1,2-Trichlorocthane C 1.4BE:-01 LISE-04 3 7SE-04 422104 2ME-04 2251504 3.0813-03 4511503 5802 Hi-4
1,2-Dichlorocthane n2 401103 JHE-06 1021505 LIAE-0S BO00E-06 6101306 R3BLL.US 12504 9102 105
Trichlorocthene B2 4.69L-01 A6 LIVE03 L3BA03 936E-04 714504 976103 1431202 LIL-U2 2104
Tolal Pathway 280
ARIA Z
Chlorolorm R2 401503 JAME-06 1021305 LI4E-05 BOOE-06 6.G91-06 8311505 1.20013-04 61360 07
1, 1-1Yichloroethane C 5.531-02 4.296E-05 140104 158004 1LI1TE04 BAIHOS 1151303 1691303 2.18E.02 21514
1.1-1Yichlorocthene C 166102 59405 1946 219604 153IE-04 161304 1.6OE-03 2ME-1 68-01 Hi-0)
1.1,.2-I'riehlesocthane C 1.4313-02 LIE-05 3631305 4.0BE-05 283E-05 2181305 298ILH 4411 S.7E-02 IE-05
1,2-Dichloroethane nz 701303 54506 1771505 LA'HI-05 1401505 106105 [A61L-M 2. 14154 9A1-02 20:05
Trchloructhenc 112 30204 00 23101503 7630603 BSTE-03 603103 459103 628102 9201302 1.1 15m

Total P"athway 2k:-03



Compounds

Henzene
Teichlorocthene
Chlorolorm
1.1-Dichloroethane
1.1-D¥ichlococthene
1,2-Dichlorocthane

Bis(2-ethylhcxyl)phihalate

1,1-Dickiorocthane
1,1-Dichlorocthene
Trichloroethene

1,1-Dichlorocihane
1.i-Dichlorecthene
1,1,2-Trichloroethane
1,2-Dichloructhane
Trichlorocthene

Chtorolom
Methylcne chloride
1,1-Dichlorocthane
1.1-Dichlorecthcne

1,1, 2-T'richloroethane
1,2-Dichtorocthane
Trichlorocthene

Chlosoform
1.1-1Yichloroethane
1.1-Dichlorocthene
1,1.2-Tuichlorocihane
1,2-EYichlorocthane
Trichlorocthene

LA Weight
of lividence

2
132

T0n

(]

Iy
B2

12
12

¢
12
152

m
C
C
C
12
n2

TABLE 4-3

EXIOSURE VIA DERMAL CONTACT WITH OFF-TCAADP GROUND-WATER (UNIT 3)

Coucentration

{mg/L)

4440304
3441304
ARZE05
51054
IME-M
19014
4.5088-03

139003
2.5815-04
1 87603

L1713-03
LIE-0]
5.308-03
504134
1.82L-03

1631303
£.9213-03
6.08L:-02
JanE-02
$.3001:-02
264103
3028501

1OGE-U2
2.921:-02
A R4LI-02
1.URIZ-02
111102
20215+ 00

CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

Lixposure Dose (mp/kg/day)

Child
0-6

159607
1.8113-06
207107
2. 711306
1.591:-06
1.00L-06
117007

1321306
136806
9.8411-06

6.1713-06
691106
219505
2.651:-06
9581306

B.SVE-U6
1 01E-05
I2UEH
193
2T
E AL
1.59503

5581505
154104
202154
5.6913-05
5105
1.06102

Chid
7-12

LT
1351306
1.5SL:-07
2031506
L1910
Ta%i-07
BBIL-GR

54TEH-U0
1.021:-05
7.3713-06

4.6113-06
5.161:-00
208F:-05
LY
LITLE0G

7320506
7561306
23814
145104
201304
LME-U5
1.19E-03

418105
LISEIEH
1LS2E-
4251505
43713415
2941303

Child
13-17

ARIA Y
131107
9.201407
1UGEH
1.4013-06
B.2115.07
516107
6031508

AREIA W
17706
6990307
5.08L-06

ARDA X
1LITE-DG
3S5E06
LALE05
L3060
4.94L-06

ARI'A Y
4421306
S.2115-06
16514
LUOLAM
144054
116106
B.1913-04

ARIA 7,
2.R7I3-05
1921305
1.058-05
20005
30215058
548103

Adult

2HREGT
2021306
229007
1006
L7706
LI1H-04
1.301:-417

810106
1. 50106
1.0912-05

6.8411-06
7.661%-06
300105
2951306
1L.O6LE-05

9.548-06
1121305
1.5613-04
25104
I
1.54L-05
L0

6.2113.05
1.7012-05
2.2503-05
623505
6491305
1178302

Lifetime xposure
Dose [mg/kgfda

$.7515-07
611346
6981507
2 ARIE-06
5361306
337106
A961E-07

2461505
4571106
3321505

200005
2.321:08
9.4113-05
B.9613-06
1.231:-05

2.8901-05
31411305
1.0813-03
6.548-04
941134
470805
531303

1.RULLM
51804
6821301
1921504
19715
3581302

Stope Factor

(mgfkgfday) 1

291302
1.213-02
61103
130501
6.5E:-01
1.393-01
93102
‘Fotal Pathway

1.312-01
651101
121302
Toral Pathway

1.313.01
65001
6.311.02
1.31801
1.2L402
Total Pathway

611103
75003
1.303-02
651501
6.313-02
131301
1.213.02
‘Total Tathway

6.115-63
1301504
6.5E-01
631302
1.M:01
1.218-02
Total 'athway

Upperbound Iixcess
Lifctime Cancer Risk

08
08
4119
11506
06
45.07
4106

E-06
06
41i-07
61106

L6
2005
oti-u6
11306
41:07
3108

607
107
105
4L
6li-05
61306
SE-04

1306
705
4104
113405
IE-05
Al
9l
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TABLE 4-4

EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

Iira Lixposure Nose {mp/kg/day) Upperbound
Weight of Concentration Child Child Child Lifetime Exposure Slope Vactor Excess Lilctime
Compounds Lvidence (mg/L) 06 212 1317 Adult Dose {mg/kg da lmg{kg[dagl'l Cancer Risk
ARBA V
Benzene A LISE03 1.13G-06 8.38C-07 s.768-07 5071506 1.611-06 291302 2E-07
Chlorolorm n2 551605 4871307 J6IE-07 2491707 2.181:-06 3.281:-06 6.11:-03 21208
1,}-Thchloroethane C 1.16E-03 1.031:-05 161E-06 S.5E-06 4.621:-05 6.9313-05 130 906
1,i-Dichlorocihene C 649004 S.406 4.275-06 2931306 2.581:-05 58305 6.5CE-0M 44305
1,2-Dichlorocthane n2 BOOE-05 71.081:-07 S.I5E-07 1610307 118106 4.7ML06 1.32-01 6E-07
Trichiorocthene B2 5.2504 4.6513-06 345106 2.3701-U6 2.0813-05 31205 1.21:-02 4i:-07
Bis(2-ethylhexyl)phthalate n2 6.00E-03 2.63E-07 195107 134507 L1BEE-06 L7706 9.305-02 207
Total Pathway SEE-08
ARTA W
1,1-Dichlorecthanc C 402E+ 03 356805 1.64E-65 1.82B-05 1.591:-04 2,394 1380 IE-05
1,1-Dichioroethene C 6.87E-04 6.098-06 451G-06 321506 2.741:-05 4.101%-65 6.503-01 38i-05
Trichloroethene B2 4.30E-03 IBIE05 2.83E-05 1.941:-05 1L.12E-04 2.580-04 §.213-02 306
Total Pathway 61305
ARDA X
1.1-Dichloroethane C 2.71E03 24005 1. 78605 L2IE-05 1.081-04 1621104 1.IE-01 2605
1,1-Dichlotocihene . C 347603 JOTE-05 2.29B-05 157605 1.381:-04 2060304 651301 1E-04
1 1,2-Trichlarocthane C 170102 1500304 1111304 1691205 6. 7501304 101603 6.36-02 6I3-05
1,2-Dichiorocthane n2 4.10E-04 1621306 2.691-06 1.B6E-D6 1.63[:-05 2441305 13101 IE-06
Trchlorocthene B2 7.00-03 6.201:-05 4.60E-05 17005 2781304 41811 1.205-02 SE-06
Total Pathway L4
ARDA Y ’
Chloroform B2 2.10B-4 LBGE-06 1.3813-06 F46E-07 8.36E-06 1.258-05 6.10-03 BE-08
1,1-Dichlocoethane C 119201 1.05E-03 TRIE-04 5.38E-4 4.7313-03 THE-0 130601 9li-04
1,1-Dichloroethene C 6.681:-G2 5.91E-04 4.38E-04 JME-M 2.65L-03 3.981i-03 6.513-01 M
1,1,2-Trichloroethane C 1.4813-01 L3IE-0 9.12E-04 6.67E-4 5.281:-03 BR4E-0) 6.303-02 . 6L
1,2-Dichiorocthane B2 4010} 3.55E-05 2.631:-05 1.821:-05 1.591:-04 2.37TE4 1LILE01 3ti-05
Trichlorocthene B2 4.6913-01 415503 3.0813-03 2m 1.B7I:-02 280802 1.213-02 304
Meihyleae chloride 12 1.9E-03 1.68L-05 1.24[3-05 B 60E-06 7.55E-05 113004 15603 Rii-0?
Tolal Pathway 4E-03
ARIA Z )
Chloroflorm B2 4.00E-03 3541505 263E-05 L8205 157604 238004 6.1G-03 1606
1,1-Dichiorocthane C 5.5302 4. 8901E-04 16404 2.50B04 220303 1M VIEO) 41304
1,1-Dichlotocthene C 1.661:-02 6.78E-04 SHE-4 3461204 5.06L:-03 4 BEL:-03 65101 03
1,1,2-Trichloroethane C 1436402 126504 9.391:-05 6.4613-05 5.6805-04 8.521344 6.31:-02 SIE-0%
1.2-Dichloroethane nz2 TH08EA3 6.200:-05 4.601i-05 117105 2.7RE-04 4170504 L.3k-01 108
Trchlorocthene n2 0 2.680:-02 L9902 1.361:-02 E1913-08 1.79E-M 1.20:-02 28E-m

Towal Pathway 6li-03



TABLE 4-5

BXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
PROBABLE EXTOSURE CONDITIONS

CARCINOGENIC EFFECTS
BPA Bxposure Dose {mg/kg/day)
Weight of Concentration Child Child Lifetime Pxposure Stope Factor Upperbound Bxcess
Compounds Evidence (ug/L) 06 718 Adult Dose_(mg/ig/da (mefeg/day) ! Lifetime Cancer Risk

. ARPAY
BHenzene A 4.4E-D1 1.01E-06 4 801107 154807 1.642-06 29802 s8-08
Chloroform B 192E-01 9681207 17807 295107 218806 8.1B8-02 o7
1,1-Dichlorocthene C 3.03E-01 B18E-07 175807 249207 1.B48-06 128+ 00 06
1,2-Dichloroethane B2 1LWEOL 4.528-07 427807 LWE07 1.028-06 S1802 08
Trichioracthene B2 unol 856807 8.11E07 2.61E07 ‘ 1.938-06 1.TE-02 R0
Total Pathway 21106

ARPA W
1,1-Dichloroethene C 2358801 6.9%L-07 6.600-07 212107 157806 1.2 +00 2806
Trichioroethene B2 L87E+00 4.66B-06 441B-06 1.4283-06 LOSE-05 1.7TE-02 2807
Tolal Pathway 2806

RIIA X
1.1-Dichioroethene C 1.3tE+00 AS1B-06 J5B06 1.08E-06 THE-06 1.2B+400 1205
1,1 2-Trichloroethane C 530B+00 1.16E-05 1.09E-05 35106 2.600-05 50 206
1,2-Dichlorocthane B2 5.040-01 1. 20206 1.13E06 366107 2 0E-06 9.10-02 kIL2 I
Trichlorocthene D2 182B +00 453206 4.300-06 138006 1020108 1.TB-02 807
Total Pathway 1105

REA Y
Chioroform B2 1.638+00 4.038-06 3BIE-06 1.230-06 92.070.06 B.1E02 TEO07
Methylene chloride n2 1.92B +00 474806 5.000-08 1.600-06 1LUIE-05 14802 28-07
1,1-Dichlorocthene C 36808 9.93207 942807 J.ozea7 1.241L06 1.2E+00 IB06
1,1,2-Trichlorocihane C 5.308 + 01 116804 1.09B-04 3ISIB05 2.608-04 " 5302 o M08
1,2-Dichloroethane 1% 264E 400 6.2812-06 5.4B-06 192806 141105 9.1002 11106
Trichloroethcne B2 o2+ 02 7521804 T.13E-04 2.298-4 16903 1.78-02 L0
Total Pathway SE05

ARPA 7
Chloroform B2 1.06E + C1 2621105 24BE-05 7.98E-96 5.90B05 3.18m SB-06
1,1-Dichiorocthene C 384E 4014 1.04-04 9838205 316805 2340004 1.28 +00 M
1,1,2-Trichlosocthane C 1.08E + 0t 2.77E-05 2220805 715806 5311205 .m0 o6
1.2-Dichlorocihane n2 LITE +01 2641205 2.501L0% B.O71-06 5.950-05 g.112-02 5006
Trichloroethene B2 2022 +03 503203 4.TTE-03 153203 1.138-02 11802 - 284

Total Pathway 5104



TABLE 4-6

EXPOSURE VIA INHALATION QF VOLATILES FROM OIT-TCAAT GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFIECTS

Exposure ose {mp/kg/day)

EPA Weight  Concentration Child Child Lifetime Exposure Slope Faclor Upperbound Bxcess
Compounds of Bvidence {vg/l) 06 _1-18 Adult Dose (mpfkp/day) ;mg[kg[dag]“ Lifetime Cancer Risk
AREBA VY
Benzene A LISE+ ) 31206 14806 4716107 S.08E-6 291102 1E-07
Chloroform H2 S5IE02 32707 3007 4. 107 1.070:% B.113-02 9108
1,1-Dichloructhene C 649801 422606 198106 550106 1.3813-05 1.21E+ 00 21305
1,2-Dichloroecihane n2 800102 4.561:-07 431107 602047 1.499:5-06 9.11:-02 15307
Trichloroethene B2 5.25[3-01 LISE-06 2970306 1.1513-06 1.031:-05 E71i-02 213407

Tatal Pathway 215-05

‘ ARDA W
1,1-Dichlorocihene C 687101 447E06 4.21E-06 SHIE-06 1.4606-05 1.2E+00 2308
Trichioroethene B2 4.30 4 00 2.58E-05 2431305 3.40L:-05 BA4LE-0S 1.7L3-02 106
Total Pathway 205

ARIIA X
1.1-Dichlorocthene C JATE+00 2.26B-05 2.13E-05 297105 TA6L-05 1.2E+00 913-05
1,1,2-Trichlorocthane C L7E+ 01 8.B71:-05 B.381:-05 L1704 2O9HED 5702 2105
1,2-Dichloraethane n2 4. 16-01 LHENG 2211306 - JVE-D6 964306 9.1E-02 qe-07
‘I'richloroethene B2 70012+ 00 4. 20005 186105 533005 1.3713-04 1702 206
Total Fathway 1EAH

. ARPA Y
Chioroform n2 2.10E-01 1.25E-06 1L1BE-06 1.65E-06 4.08[:-06 8.1C-02 3307
Methylene chloride : 132 LOUE + 00 1.2613-05 L1905 1651305 4. 101505 14502 607
1,1-Dichlorocibhene - C 6.081 + 01 4MEM 4.091:-4 57204 1.421:3-03 1.2+ 00 21:-03
1,1,2-Trichlorocthane Cc 14813+ 02 1.3LE-04 7.30E-(4 LO2EE-03 2521303 57102 1
1,2-Dichiorocthane B2 4.01E+00 2.291-0% 2.1613-05 3021305 TATEAOS 2.11:-02 Ni-06
Trichloroethene B2 4.6913 402 2811303 2651303 LNEM 9.1783-03 1.7R-02 214
Towat Pathway 2603

ARIA Z
Chloroform n2 4.001i 400 2I8E05 0 225105 KRLIEEIM 1705 B.IL-02 613-06
1.1-Dichlerocthene C 1661+ N 4 981 -4 4.7015-04 6.500: 04 1.6213-03 1.2+ 00 2§03
1,1,2-Trichlosocthane C 1431+ U1 146805 7051305 9.8511-05 2441504 57102 1L:-08
1,2-Nlichloroethane B2 TOGLE+ 00 4.001:.05 377305 527105 1.301:-tM 91102 11303
Trichlorocthene 12 302+ 03 L8152 LTRLE42 2902 3.00-02 171302 1503

Total Pathway 414



TABLE 4-7
Pagc 1 of 2
EXPOSURE VIA INGESTION OF QFF-TCAAP GROUND-WATER (UNIT 4)
CURRIENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

Exposure Dose {mg/kg/day)

EPA Weipht  Concentration Child Child Chitd Child Chitd Lifetime Bxposure  Slape Factor Upperbaund Lxcess
Compounds of Lvideace {mg/L) A1 24 59 10-14 15-19 Aduli Dtose (mp/kpfday) (mp/kg/day) Lilctime Cancer Risk
ARVA W
Carbon Tetrachloride B2 10385 S1V1L08 2400507 281107 1991307 1521607 A W1L07 1.261:3-00 131501 21507
Chioroform n2 27305 164108 6561308 74MI08 527108 4031108 RSEI-OB 3351307 6.18-03 2149
Mcthylene Uhloride 1z 41514 2501507 994107 1141506 8.00E-07 6120307 1016 S 101506 75181 4808
1 1-Dichiorocthane C 247003 LA9E-06 59106 675606 4770508 361606 T7061-06 2.5613-05 PATEE 2406
L1-Dichloroethene C L19130) 2141507 285106 325106 230006 176106 37106 1.4617-05 6011 -0
1,1,2-Trichlorocthane C 4.181:-05 251108 LOUIL-07 L4107 BO7E-0B 616D 1311507 sz 5. 702 JL-08
T'richloroethene 12 2.441:-02 LATE05 SAML05 6671305 4.7111-05 3.60E-05 THML-05 3008 L2 306
Tetrachlornethene B2 5.68L1-05 C3AIE08 136107 155807 L1007 BIGE-08 1791307 6.9713-07 s.aE-02 4E-08
Bis(2-e1hythexyl)phthalale n2 31.001:43 1BOE-06 720806 B.2IE-06 S5.WE-06 442106 943L-06 369305 1.4E02 5107
‘Total Pathway 2105
ARIA X :

llenzene A LT 7308 280007 119007 2261307 173607 3681507 1441306 291302 4E-08
Chluoroform 02 336105 2.141:08 BS5IE08 971108 6.880-08 525108 1.12L-07 4.378-07 6.113-03 250
1.1-Dichlorocthanc C 2881504 1.73E-07 6901107 TBAL-GT SS6LL07 425007 9.051-07 1548-06 92.1E-02 o7
1.1-Dichlorocihene c L7IE-04 1.0353-07 4091507 4670-07 3301107 2520307 S371:-07 210106 6.01:-01 1E-06
1.1.2-Trichtorocthane < 3601305 2161-08 B.611L08 986108 696108 531108 113N 442807 5.71L02 08
“Trichlorocthene 12 INE3 217006 B66I-06 9.B6IL06 6971106 53206 113105 4431105 L0 5107
%is(2-cihylhexyl)phthalate n2 6.80E-02 49605 16304 1RG04 1OIB-04 1L00E-04 214104 B.ISIE-04 pAL-02 1105
Tetrachiorocthene 112 1804 1081307 429007 489107 3146807 2.064L-07 5.6311.07 2.20L-06 5.1E-02 1507

Total l'athway BLi-05

ARPAY
HBromodichioromethanc 132 4 (ME-04 243007 9.60E07 1UED6 T.WE07 396107 1.27L-06 497606 1.313-01 6l-07
Chiloroform B2 41104 24607 9.77E07 L1206 793107 6041307 1.2011-06 5$.01E-06 611303 k-8
Methylene Chioride n: 6.41E-04 IR6l07 153506 L7SE-06 124106 943E-07 2.010-06 TR6E-06 7.50-03 6li-08
1,1-Dichloroethane C 1.80E-03 LOBIL06 433006 492806 34RE-06 2.66H-06 3.661-06 221505 9.101-02 2106
1.}-Dichlorocthene c 1421303 353007 400.06 IBREOS 274E06 2.WIL06 4.46LL06 LHLE05 60101 1105
1.1,2-Trnchlaroethane C 4188 25107 1.0010-06 114106 B.OTIIOT 6.1612-07 131106 582106 S0 k] P
1,2-Dichlorocthane nz 410004 246107 9811107 L1206 793107 605H-07 1.291%-06 504106 PALERI 51307
‘I'richloroethene 3] 430802 25905 1.O30-04 LIBE-04 829005 6.MIL05 135104 5280 11802 6li-iG
‘Tctrachloroethens n2 4031504 241107 9.6IE07 11006 7.WE07 SWE-07 1271106 4.9513-66 501502 307

‘Jotal Pathway 2108



TABLE 4-7 {continued)

Page 2 ol 2
EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS:
CARCINOGENIC EFFECTS
Bxposure [lose (ing/kg/day)
BPA Weight  Concentration Child Chila Child Child Child Liletime Exposure  Slope Factor_ 1 Upperbound Pacess
Compounds of Bvidence {mg/1.} 01 R 59 10-14 15-19 Adult Dos¢ (mg/kg/day) [mg/kg/day) Lifclime Capcer Risk
AREA 7,
1,1-Dichlorocthane c IS5TB02 154B05 6.17TB05 TOIB05 4.9%E-05 379805 8.08005 J16E-04 21802 IR0
1,1-Dichloroethene Cc 264202 159805 630B05 T21B08 S.10B05 389B-05 8.30B-0S J.HEM a0 284
1,1.2-Trichloroethanc C 267B-03 L6TE06 G69E-06 764306 5.9E-06 4.11B-06 B.77B-06 34IB 05 1m0 06
1,2-Dichlorocthane B2 157203 943807 1 WE06 49206 IMEDS 231006 493006 1.93E-05 21802 06
Trichloroethene B2 ineos 187804 TA4GE-4 BSOE-04 6.010-04 4591204 977104 japo3 1LIH-02 4105
Tetrachlorocthene B2 .78 5.84E-06 2E0S 266E05 1.88E-05 144805 106005 1.2014-04 s.1Boz 6006

Tota) Pathway -4




Compounds

Carbor Tetrachloride
Chloroform

Methylene Chtoride
1.1-Dichlorocthanc
LI-Dichloroethene
1,1.2-Trichlorocthane
T'richlorocthene
Tetrachtoroethene
Bis(2-cthythexyl)phihalate

Denrene

Chlarolorm
1,1-Dicklorocthane
1.1-Ixchtorocthene
1,1,2-Trichlurocthane
Trichlorocthene
Telrachlosocthene
Bis(2-ethylhexyl)phihalate

Bromodichloromethane
Chloruform

Methylene Chiloride
1,1-Dichlorocthane
1.1-Dichivrocthene
1,1,2-Trichlorocthane
1.2-Dichlorsethane
Trichlorocthene
Teteachlorocthene

TABLE a-8

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

RME CONDITIONS

CARCINOGERNIC EFFECTS

Iixposure Dose (mgfkg/day)

IEPA Weight  Concentration Child
ol Bvidence {mg/l) 0-1
12 1981314 1.536-07
[LF 323505 2.500:-08
n2 6B2E-04 5.291:-07
C 7.3015-03 5.6605-00
C aneE-o3 2491306
[ 92.891:-05 T.66I3-08
12 6.6813-02 5.171:-05
n2 1.201%-04 9304308
nz J0L-02 2.321:-06
A 1.591%-04 1.231307
n2 5181505 4.011:-08
C 5.2215-04 4.011:-097
C 29714 230807
[ 4 67105 5.208-08
B2 6.091:-03 4.71E-06
12 S$360:-04 4.168-07
n 6802 5.27E-05
n2 [.10F-f4 8.53E-08
n2 300G 2.331:-07
194 13-4 5660207
C 273303 LIE0%
C 2413 157106
C 55084 4.2615-07
B2 1.4005-04 1081307
1n2 5671502 4401305
132 1.301:-4 {0107

Child
24

S0
BVi-08
1.731:-06
L.B51:-05
8141206
251807
1.6H-04
J.Oq0E-07
T.6UE-06

405507
1.3213-07
1.326-06
7541307
1.7013-07
1.5413-05
1.36E:-06
L2

2798307
7.631:-07
185G-06
6.9413-06
5191306
1.3913-06
355607
1.441%-05
07

Child Child £ hild
59 e 1519 Adub

ARI'A W
564507 3961507 IME-07 4.12L-06
921E.06 645E-08 491808 6.7128-07
194106 130606 LIME-06 142005
208E-05 146605 1111505 1521304
9406 6406 4891%06 6.68L-05
2821307 198107 1SIEO7 2.060-06
191604 LME04 LOIE-O4 139603
342107 240107 1RIEOT 250106
855L-06 1.118-05 4561106 6.2413-05

ARIA X
454607 3.I9E-07 241E-07 3.32E-06
L4RE-07 104807 78460U-08 1.OBE-06
1491306 1O4E-06 7.93E07 L9E-05
850607 SY4E-07 452007 6.1VE-06
191607 1.ME-07 1.028.07 14001006
L7405 L2LE-05 929106 1.27L-04
153106 LOTR-06 8.ME-07 LIIE-0S
194304 2720505 1.03E-04 1421-03

ARIA Y
AHME-07 220807 1671307 2.29L-06
857107 S9M3-07 456007 6.4E-06
208106 1.46E-06 1.11E-07 1.5203-05
1.196-06 SA6G.06 4.15G-06 5681405
SB111-06 408B-06 110B-06 4251305
157606 1.108-06 RIGIL0T 1141305
199E-07 2801107 2130307 2911E-06
LI LI4B-04 B6AE-05 1IBE-0)
INET 260807 1L9BE-07 2.T0E-U6

Lifetime Exposure  Slope Factor

Dose (mgfkg/day) (mgfkgfday)

G106
2841307
2.081:-05
pRIEL)
9. 191245
3021306
204103
1661306
9.65C-05

4.85:-06
1.58-06
1.591%.05
9.07E-06
2051306
1.860-(H
1.6303-05
L9TE-0)

1606
9.151%-06
2231505
8.33[:-05
6.2313-05
1671305
427006
L13E-03
19613t

1.38:-01
6.113-03
7.51-03
g.11:02
601

S A
111302
51002
14602

291302
6.413-03
92.15-02
61-01

5762
1102
.02
14E-02

1.3E-01
6.1}
75803
2.1E-02
G108

5.7Mi-02
911302
L1E-02
S.1E-02

1

Pagc 1 of 2

Upperbound Tixcess
Lifctime Cancer Risk

‘Total Pathway

Total Pathway

Tutal Pasthway

807
oE-0Y
20307
21305
61505
20507
2:-05
21:-07
113-04

VEAR?
oy
13-06
6E-0n
11307
21306
RE-07
305
26-04

41307
608
2007
8H-06
41308
106
41307
24305
250
4105




f/‘h‘-
TABLE 4-8 (continued)
Page 2 of 2
EXPOSURE VIA INGESTION OF OFP-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS
Exposure Dose (mg/kg/day)
EPA Weight Concentration Child Child Child Child Child Lifetime Exposure  Stope Factor .1 Uppesbound Bxcess
Compounds of Bvidencg {me/L) 01 24 59 10-14 15-19 Adult Dose (mg/kg/day) _(mg/ug/day) Lilelime Cancer Risk
ARIA 7

1,1-Dichlorocihane C S»eEm 40ED LMBM 151B4 1.06E034 BOTEADS 1.108-03 161E-03 921802 284
1,1-Dichlorocthene C 3 RE-m 41DB05 135804 1510804 106804 8.07E05 1111203 L628-03 6.0B-01 11203
1,1,2-Trichloroethane c 59303 A60E06 15005 1.69B-05 119806 9.00006 1.2IB-04 1.8003-04 STEMm 11205
1,2-Dichlorocthane B2 2ME-03 LBIE-06 5.910-06 GATHD6 4.67TB06 356106 487TRGS5 T.1IB05 9.1B-02 06
Trichlorocthene B2 4.621301 15984 L1703 131E-03 92104 TOIR4 962203 141802 L1202 2844
Telrachloroethene B2 2902 L16B-05 7071205 T93B05 SSTHOS 44E05 58]B-04 83IB04 5.1B02 4B-05

‘Tolal Paibway 11203




TABLE 4-9
Page 1 0l 2
EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS
EPA Exposurc Dosc (mg/kg/day) Lifetime Upperbound
Weight of Concentration Child Child Child Exposure Dose Slope Factor  Excess Liletime
Compounds Evideneg  __ (mg/l) = 06 112 1317 Adult (mg/kg/day) (me/ke/day)! _Cancer Risk
AREA W

Carbon Teteachloride B2 LO3E-04 542E-07 4.05E-07 27M9E-07 6.02E-07 1.82E-06 16E-01 3E07
Chloroform B2 2. 13B-05 1.44E-07 1OSEQ7  740E-08 1.59E-07 4 85E-07 6.1E-03 JE-(9
Mcthylene Chloride B2 4.15E-4 218E-06 206E-07 113E.06 244E-06 T.37E-06 7.5E-03 6E-08
1,1-Dichloroethanc C 247E-03 1.30E-05 9.73E-06 6.T0E-06 1.45E-05 4.39E-05 1.3E-N 6E-06
1,1-Dichlorocthene C 1.19E-03 6.26E-06 4.68E-06 3.23E-06 6. T0E-06 2.11E-05 6.5E-02 1E-06
1,1,2-Trichloroethane C 4.18E-05 220E07 1.64E07 1.13E.07 243E-07 7.40E-07 6.3E-02 S5E-08
Trichlorocthene B2 244E02 1.29E-04  961E-05  6.6IE-05 1.43E-04 5. TTE-04 1.2E-02 TE-06
Tetrachlorocthene B2 5.68E-05 299E-07 223E07 154E-07 31.33E-07 1.01E-06 5.7E-02 6E-08
Bis(2-cthylhexyl)phthalate B2 3.00E-03 781E-08 5SB4E08 4.03E08 8.69E-08 2.63E07 93E-02 2E-08

Total Pathway 1E-05

AREA X

Benzene A L17E-04 GB2E08 4 T0E08 1 24E-08 6.98E-08 217E-07 2.9E-02 6E-(9
Chloroform B2 31.56E-05 1.87E-07 140E-07 9.65E-08 2.08E-07 6.21E-Q7 6.1E-03 4E-09
1,1-Dichlorocthanc C 2.B88E-(4 1.52E-06 1.14E-06  781E-07 1.69E-06 5.11E-06 1.3E-01 TE-O?
1,1-Dichlorocthenc C 1.71E-04 9.00E-)7 6 1BEAN7T 463E-07 1.00E-06 A03IE06 6.5E-02 2E-017
1,1,2-Trichlorocthane C A160E-05 1.89E-07 141E-07 9.73E-08 2.11E7 639E-07 63E-02 4E-08
Trichloroethene B2 361E-03 1.91E-05 141E-05  9.81E-06 2.11E-05 6.44E-05 1.2B-2 BE-07
Tetrachtorocthene ' B2 1.79E-04 9435607 T06E-07 485E-07 LOSE-06 3.18E-06 5.7E-02 2E-07
Bis(2-cthylhexyl)phthalate B2 6.8UE-02 1L.78E-06 133E-06 9.13E-07 198E-06 6.00E-06 9.3E-02 SE-U7

Total Pathway 3E-06




TABLE 4-9 (continued)

Pagc 2 of 2
EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAF GROUND-WATER (UNIT 4) e
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFLCTS
EPA Exposurc Dose (mg/kg/day) Lifetime Upperbound
Weight of Concentration  Child Child Child Exposure Dose Slope Faclor Excess Lifetime
ARFAY .
Bromodichloromethane B2 4.04E-04 213E-06 159E-06 110E-06 237E-06 71.20E-06 1L4E-01 1E-06
Chloroform B2 4.09E-(4 216E-06 162E-06 L11E-06 239E-06 7.20B-06 . 6.1E-03 4E-08
Mecthylenc Chloride B2 6.41E-04 337E-06  2.53E-06 L74E-06 3 ME-06 1.14E-05 7.5E-03 9E-08
1L,1-Dichloroethanc c 1.80E-03 948E-06  T.OBE-06 487E-06 1.05E-05 J19E-05 L3E-01 4E-06
1,1-Dichlorocthene C 142E-03 T47TE-06 559E-06 385E-06 8.29E-06 2.51E-05 6.5E-01 . 2E-05
1,1,2-Trichloroethane C 4.18E-(4 220E06 164E-06 1L14E-06  2.44E-06 141E-06 63E-02 3E-07
1,2-Dichlorethane B2 4.10E-04 216E-06 162E-06 L11E-06 239E-06 T.26E-06 13E-01 9E-07
Trichloroethene B2 4.30E-02 2E04 1L70E-4 LI6E-04  2.51E-05 537E-04 1.2E-02 6E-06
Tetrachlorocthene B2 4.03E-04 212E-06 L59E-06 1.01E06  2.37E-06 1.1TE-06 57802 4807
Total Pathway 3E-05
AREA 2, '

1,1-Dichlorocthane C 2.57E-02 135E04 101E-04 697E05 1.50E-(M4 456204 13801 6B-05
1,1-Dichlorocthene C 264E-02 140E-04 1.04E-04 716E.05 1.54E-tM4 4.708-04 6.5E-02 3E-05
1,1,2-Trichlorocthane C 2’ M9E-03 148E-05 1.1E-05 7156E-06 1.63E-05 4.96E-05 63602 3E-06
1,2-Dichlorocthanc B2 1.57E-03 B27E-06 6.19E-06 4.25E-06 9.19E-06 2.79E-05 13E-01 4E-06
Trichloroethene B2 3HNE0 163E-03 1L22E-03 B4SE-04 1.82E-03 5.52E-03 1.2B-02 TE-05
Tetrachlorocthene B2 9.73E-03 3.13E-05 383E-05 264E-05 S.69E-05 1.712E-04 57E-R2 ' 1E03

Total Pathway 2E-04




TABLE 4-10
Pape 1 of 2
EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRIENT AND FUTURE LAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

EPA Exposure Dose (mg/kg/day)_ Lilctime Upperhound
Weight of Concentration  Child Child Child Exposure Dose Slope Factor  Excess Lifetime
Compounds Evidence (mpfL) -6 3-12 13-17 Adull fmp/keg/day) {(mg/kg/day)! Canger Risk
AREA W

Cacbon Tetrachioride B2 1.98E-04 1.75E-06  130E-06  895E-07  71.8RE-06 L1BE-05 L6E-N 2E-06
Chloroform B2 3.23E405 285G07 2.12E-07 146E-07  1.28E-06 L92E-06 6.1E-03 1E-08
Methylene Chloride B2 6.82LE-04 6.03E-00 4. 10E-06 JOBE-06  2TIE-05 407G-05 7.51:-03 3E-07
1,1-Dichlorocthane C 7.30E-03 646E-05  480E-05 3E-05  2.90E-04 4.36E-04 1.3E-01 OE-05
1,1-Dichlorocthene C 321E-03 284E05 2.11E-05 1.45E-05 1.28E-04 5.66E-05 6.5E-M 4E-05
1,1,2-Trichloroethane C 9.8BYE-(05 B.75E-07  6A9E-07  A47E-07 393E-06 SYUE-00 6.3E-02 4E-)7
Trichloroethene B2 6.68E-02 59E-(4  438E-04  302E-04  2.65E-03 398E-03 1.2E-02 S5E-05
Tetrachlorocthene B2 1.20E-04 106E-06  7H8E-07 54)E-07 4ATIE-U6 T16E-06 5.7E-G2 4E-07
Bis(2-cthylhexyl)phthalatc B2 300E-03 1.53B-06 1.14E-06 938E-07 T1.75E-07 4.38E-06 . 9.3E-02 4E.-07

Total Pathway 2E-(4

AREA X .
Benzene A 1.59E-04 1.56E-07 1.16E-07 8.00E-08 T02E-07 1.05E-06 29E-02 3JE.08
Chloroform B2 5.18E-05 458E-07 3A0EOT  235E-07  2006E-006 J08E-06 G.1E-0) 2E-08
1,1-Dichlorocthane C 5.22E-4 4.62E-06 3 A3E-06 230E-06  2.07E-05 AIEAS 1.3E6-(1 4L
1.1-Dichlorocthene C 2.97E-04 263E-06 1ME-06 [LMEQ6 LI9E-05 1.717E-05 6.5E-01 1E-05
1,1,2-Trichlorocthane C 6.71E-05 5.95E-07 4 11E-07 IME-07 2.66E-06 4G E-06 6.3E-02 IE07
Trichtoroethene B2 6.09E-03 SI9E.05  399E-05 275E-05  2.42B-04 3.63E-04 1.2E-02 4E-06
Tetrachlarocthene B2 5.36E04 4. T3E-06  352E-06 242E-06 2.13E-05 3.49E-05 5.7E-02 2E-06

Bis(2-ethythexyl)phthalate B2 6.80E-02 348E-05  2.58E-05  2.13E-05  L7VE-05 9.94E-06 9.3E-02 9E-07
: Total Pathway 2E-05



TABLE 4-10 {continued)

Page 2 of 2
EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4) i
CURRENT AND FUTURE LAND USE
REASONABLE MAXIMUM EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS
EPA Exposure Dose {(mg/kg/day) Lifetime Upperbound
Weight of Concentration Child Child Child Exposure Dose Slope Factor  Excess Lifetime
: ARBA Y '
Bromodichloromethane Rn2 1.10E-04 9. 73E-07  T22E07 497E47  438E06 6.57E-06 1.4E-01 9E-07
Chioroform B2 3.00E-04 2.65E-06 197E-06 135E-06 LI9E-05 1.78E-05 6.1E-03 1E-07
Methylene Chloride B2 T3I0E-04 6.46E06 4B0E-06 3I30E06 2.90E-05 4.36E-05 1.5E-03 3E-07
1,1-Dichloroethanc C 2713E-03 241E0  1.79E05 1 24EB-07 1.09E-04 1.63E-(4 1.3E-01 2E-05
1,1-Dichloroethene C 24E-03 1BIE-05 1ME05 920E-06 559E-05 9.64E-05 6.5E-01 6E-05
1,1,2-Trichlorocthane C 5.50E-4 487E-06 361E06 249E-06 2.18E05 3.27E-05 6.3E-02 2E-06
I,2-Dichlorethane B2 1.40E-04 L24E-06 9.19E-07T 633E-07 5.57E-06 B.36E-06 13E-01 1E-06
Trichlorocthene B2 5.67E-02 502E-04 37ME-04 256E-04 226E-03 JAE-03 1.2E-02 4E-05
Tetrachlorocthene B2 1.30E-04 1.I5E-06 8.53E-07 SBSE-07 SI17E-06 T.76E-06 5.1E-02 4E-07
Total Pathway 1E-(4
ARFA Z

1,1-Dichlorocthane C 5.29E-02 468E-04 347E-4 29E-4 211E-M A17TED3 13E-01 4E-04
1,1-Dichlorocthene C 532E-02 471E-04 350E-04 241E-04 21IE-03 A1TE-03 6.5E-01 2B03
1,1,2-Trichlorocthane C 5.93E-03 325E-05  390E-05 2.68E-05 236E-4 3155E-04 63E-02 2E-05
1,2-Dichlorocthanc B2 2.ME-03 2.07E-05 1.54E-05 LOGE-05  930E-05 140E-04 1.3E-01 2E05
Trichloroethene B2 462E-01 409603 3.03E-03 210E-03 183E-02 2. 15E-02 1.2E-02 IE-M
Tetrachloroethene B2 2.9E02 240E-04  1B8IE-04 1. 26E04  1.11E-04 1.65E-03 5.7E02 SE-Q3

Total Pathway 3E-03
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TABLE 4-11

EXPOSURE VIA INHALATION OF VOLATILIES FROM OFF-TCAAP GROUND-WATER DURING SHHOWERING (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
CARCINOGENIC EFFECTS

Exposure Dose {mg/ke/day)

EPA Weight Concentration Chitd Child Lifetime Fxposurc Slope Faclor Upperbound BExcess

Compounds of Bvidenee fupfl) 06 218 Adult Dose (mp/kg/day} {mg/kp/day) ' Lifetime Cancer Risk

) RI'A W
Chloroform B2 2TAE- 6.743-08 6.381:-08 205508 1511307 8.1E-02 1E-08
Methyleae chloride 17 415101 1.1415-06 1.OBE-06 345807 25706 14802 4E-08
1.1-Dvichlotocthene [ 1191 + 00 3211306 J.05E-06 9. 7BE-07 7.2413-06 1.2+ 00 9E-06
1,1,2-Trichloroethane C 4.18E:-02 9.15E-08 R6lIL-08 276508 4.541:-07 5. 7802 31:08
Trichloroethene n2 244E+D) 6.0BE-05 5.7613-05 1.85E-05 137 L-02 2E-06
Tetrachlorocthene B2 5.68E-02 131507 L2307 IMBE-08 293107 33E0) 141
’ Total Pathway 1E-05

AREA X
Benzenc A 117E-0) 1.B9E-O7 1.B4E-07 5.91E-08 632607 29602 208
Chloroform B2 A56E02 B.79E-08 B.33E-08 26808 1.98E-07 B.1E-02 2E08
1,1-Dichlorocthene C 1.17E-01 115507 29907 9.6113-08 1.10E-07 1L.2E+00 9E-07
1,1,2-Trichloroethane C 160E-02 T.881:-08 7418-08 238808 1.761:-07 5.M-02 1108
T'richloroethene B2 36IE+00 B99E-66 8.521:-06 2. 74106 2.031:-06 17802 307
Tetrachloroethene B2 L79E-01 4 1B 190E-07 1.251:-07 9.261:-07 1303 kIR0
: Total Fathway 1806

ARIA Y
Chloroform n2 4.0%E-01 ) 1LOIE-06 Y5707 1071407 2.27E-06 8.13-02 2R67
Methyiene chioride B2 6.411:-0} 1.7613-06 LoTi-06 533607 19%E-06 14802 613-08
L.!-Iichloroethene C 1428+ 00 ABIE-06 J.64EE-06 117506 8.041:-06 1.2+ 00 1605
1.1,2-Trichlorocthane C 418601 915607 8.611:-07 26807 2.0513-06 3.76-02 1E-07
1,2-Dichiorocthane n2 410201 9715607 0.221:-07 298107 2.201:-06 9.13.02 207
Trichloroethene B2 43007 + 0% 1.O7E-4 Lo1E-04 3.261305 24114 1.73-02 41i-06
Tetrachlorocthene B2 4.03:-01 9.26E-07 8.781:-07 282607 2.00L-06 33803 o6y
Total Pathway 1E-05

AREA 7
1.1-Dichlorocthene C 264G+ 04 T13B-05 6.7613-05 21705 L6ITE-04 1.2E+00 2604
1.1.2-Trchorocthane < 2676400 585106 3.506:-06 1771306 E3115.05 502 707
1.2-Dichloructhane ' 12 TR+ 306 315306 1LIE06 BAIIL06 91102 BE..07
T'richlorocthene 12 JLI1IE+02 T4 7.34E-05 236134 1.081:-03 171302 20505
Tetrachiorocthene n2 S73E 400 224605 2.12L:-05 6.823-06 5.040-05 i3e0 607

Total Pathway 2804
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TABLE ¢-12

EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND-WATER DURING Sll()WERlN(: (UNIT 4)
CURRENT AND FUTURE LLAND USE
RME CONDITIONS
CARCINOGENIC EFFECTS

Gxposure Dose {mp/kp/dav)

EPA Weight  Concentration Child Child ) Liletime Fxposure Stope Factor Upperbound DBxcess
Compounds of Dvidence {ug/L} 06 18 Adult ose {mp/ke/da (mp/kg/day)” 1 Liletime Cancer Risk

AREA W
Chiorolorm B2 I.23E02 1.92E-07 1BIE-07 2.53E-07 6.208-07 BAL-02 . SE-08
Methylene chioride B2 6.82E01 451106 4.26E-06 5.93L-06 147E-05 141302 2807
1,1-Dichloroethene C J2IB+ 00 200105 197605 2.5E-05 6.8B1E-05 1.2134 00 BI2-05
1,1,2-Trichlorocthane C 9.89E-02 5.16E-07 487507 681007 LOBIE-D6 5.71:-02 11207
Trichleroethene B2 6,680 +01 40114 178E-M 5.28C- 1311E-0) 1.715-02 2E.05
Tetrachloroethene B2 1.20E-01 661107 6.305-07 B.73E-07 2.16E-06 313103 7.0
. Total Pathway 1E-4

ARDA X
Benzenc A 1.59E-1 1.20E-06 5.69E-07 1.B3E-7 1.956-06 29B-02 6E-08
Chioroform B2 5.18E-02 J.08I:-07 291107 4.06E-07 1.018-06 C BIB-02 81i-08
1.1-Dichioroethene C 297841 1.Y3E-06 1.821:-06 2.551i-06 6.3013-06 12G+ 00 B-06
1,1.2-Trichloroelhane C 6.711-02 3.508-07 33083407 4.626-07 1.1413-06 5.713-02 8408
Trichlosoethene nz 6.092+ 00 165E-05 3451305 4B1E-05 1191304 171502 213-06
Tetrachlorocthene B2 5.3612-01 2.95L-06 2B1EE-06 3.90E-06 9661506 JIE03 ali-u8
Total Pathway 11305

ARMA Y
Chloroform n2 J.oe-m L?E-06 1.69E-06 2.35E-06 38306 B.1E-02 5n07
Methylene chioride n2 T.30E-01 4831306 4.5613-06 6.35013-06 157005 1.45.02 2407
1,1-Dichlorecthene C 2048 +00 1.331:-05 1.25E-05 1.750G-05 43305 1.2E+00 515-08
1,1,2-Trichlorocthane - C 550801 287106 2. NE-06 I PE-06 937006 SN:-02 21107
1,2-Dichlaroethane n2 1.408-01 TLE-07 T54E-07 1OSE-06 2601506 9.1E-62 21307
Trichlorocihene 152 S6MHie 340E-H 32EM 4 4BI:.tH L0 1702 2185
Tetrachlorocthene B2 130801 1161507 6.821:-07 9.461:-07 2.3E-06 E-03 09
‘Total Pathway TE-05

ARTA Z
1,1-Dichlorocthenc C 53R+ 0t 346604 3.2003-04 456E-04 L1303 1213400 11203
1,1,2-Trichlorocthane c SOE+00 308 2921-05 4091305 LOIEE-04 S$-02 T GliHG
1,2-Dichlaroethane n2 2HE+N0 LME-05 1.261-05 L76E05 4.361:-05 9.4)i-02 413-06
Trichloroethene B2 4628+ 02 LTIE-03 2611:-03 165503 9.0313-03 1.715-02 2G04
‘Teirachioroethene B2 LE+01 LHE-H 146104 2034 5.0301:-04 1360 2106

Total Pathway 1§3-03



TAv b 4-13
Page 1 0f2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Fxposure Dose (mg/kg/day) Hazapd Quotient
Concentration Child Child Chiid Child Chisd RID Child Child Child Child Child
Compounds —mp/lY Ll 24 39 10-34 15-19 Adult (mg/kg/day) o1 24 25 10-14 1519 Adult
ARBA V
Vanadiom 3.0B-0 126804 168E-04 LISEO4 811E05 619E-05 6.00B-05 9B 14B-02 19B02 13802 90EL3 69E03 6.7E-03
Chromivm 6S5TER 276803 365E03 25103 1.78E-03 1.36R03 131E-03 1E+01 2RB04 ATEH 2SE04  18E04  14E04 1.IB-M
Copper 197802 B2BE4 1.I0E03 7154B04 S04 407E-04 IMEM 4302 2.1B42 28B02 19802 130402 10E02 99803
Nickel sATRO2 230B03 3.06B03 209803 1.48E03 1L13E0 1.098-03 B0 12801 135B0L 10B01 74B02 57802 535E-O02
Zinc ABIED] 160E02 213002 146802 103202 7R7TE03} 762003 2B-01 ROB2 1.1B01 73802 S2E02 39102 JIBEM
Chiorcform 392E05 165006 LI9B06 150806 1060006 8.090-07 184E87 1B-02 17604 12804 1SB-4 11804 BIBE-GS 78005
Bihylbenzene 2 00B-04 BAIE06 1.I2EOS 765806 541106 4.13B-06 4.00BE-06 IR+ 00 RABO6 1.1B06 TTEO06 S4E06 41B06 400306
1,1-Dichlcrocthane 5.168B-04 217E-05 288E-05 1.97B05 140E-05 1.07B-05 1.03E05 1B2+00 22B-08 29B05 20005 14BD5 11 BOS 10BOS
1, 1-1Yichloroethylenc 3E-04 127E05 169805 1.16B05 B.I9E-06 6.26B-06 6.06E-06 9E-03 14B03 15E03 13B03 91P0M 70804 67EH4
1,1,1-Trichlorocthane 1.038-03 433005 5.75E-05 3ME05 2LIELS 211005 2.0612-05 9101 48005 64B05 44B0S 3JIBOS 24805 3B
Bis(2-cthylhexyl)phthalale 4508-03 189804 2S51B04 L72P-04 122804 929005 9.00E-05 21102 9$H.0Y 1IB02 BERDY SIBDY 4603 435BD)
Benzoic Acid 465B-02 196E03 260B-03 LTBED3 1260103 960004 93014 AB+00 49R04 GSEOM 44B04 12E-04 24004 2I0M

Hazard Index 2SE01 33801 21BO01 $13E01 12E01 11B-01

ARFA W
1.1-Dichlorocthanc 1.9E-03 SB8SEO5 1.7TE0S SB45 176E05 287E05 2.TBEAS 12 +00 SOROS 7SEL0S 53RO 38BOS  29ROS 28B05
1.1-Dichiorocthene 25804 1.09E-05 1.44E-05 9R7206 6UBED6 S533E06 516006 9803 12803 LB LIEO03 T7BE04 S9E-04 5.4
1.1,1-Trichloroethanc 4 9E-0 LOEH 29B04 191E-04 1SE-04 106BD4 9.98E-05 9E01 2IE04 2I1BO04 21804 1SEO4 LiE04 LIEOM
Hazard Index 15SB03 20B03 14E03 9.7E-04 13804 TIEO4

ARFA X
1,1-Dichlorocthane L1TE03 492005 654005 4481305 116105 242B05 2.ME-05 {E+00 49B05 6SBS 4SR0S 12BO0S  24D05 2.38-05
1,1-Dichloroethenc 13BN $SIE05 7.32E05 SDIE-05 31S4E05 2.7IE05 2.62E05 9E-03 6IE03 B.1R03 56003 39E04 30R03 291403
1,1,1-Trichiorecthanc 1118403 467B-05 620805 425105 3.00B-05 229R-05 222005 9E-01 5IE05 69B0O5 47BE05 JIBOS  25BO05 2S5BS
1,1,2-Trichlorocthane 530E03 223804 296E04 203104 143804 1L.09B04 1.0GE-04 4102 S6P03 74E03 S1BE-0) 6803 27103 2.18-03

Jtazard Index 120402 16B02 LIEOZ 43803 57803 5.6E-03



TABLE 4-13 {continued)

Pagc 2 0l 2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC FFFECTS
Pxposure Dose (myp/kg/day) Hazard Quoticpt
Concentration Ohitd Child Child Child Child RID Child Child Child Child Child
Compoundy —fme/LY Ll 24 39 014 1519 Adut (mg/kg/day) S 24 39 1094 1319 Adul
AREA Y

Chloroform 1.83E0) 6RSED5 9.11B0S 6UBDS 441IE05 IATELS 326005 1B-02 S9EL3 9IB03 62E03 44B0Y  34B03  1IBO03
Eihylbenzene 1.2E-03 T23B05 96IB05 658BOS 465805 355B05 34405 1E+00 72805 94B05 66B05S A4TEBOS 36BOS 14005
Methylene Chloride 192803 B.OTE-03 1.07TE-04 73SE-05 5.19E-05 39%6BE05 184B-05 613-01 13804 18BE04 12B04 BTBOS 66005 64B05
1,1-Dichloroethane 6 0BE-02 156B-03 340BE-03 233003 1.64E03 1.26B-03 122003 IE+00 26E03 34B0 23803 16B03 13303 1.2B03
1,1-Dichlorocihylene 168202 135E03 206803 141E03 995E-04 T.60B4 736104 9 m LTECGI 23B01 L6E-0t S5O0B402 38B-02 17002
1,1 1-Trichlorocthane 6.852.-02 288803 3IRIL 03 2.62H03 1A5E03 1.41EH-03 1378203 9E-01 J2B03 4380 29803 LIE0} 16803 tSE-0)
1,1.2-Trichloroethane SUE-M 2N1E9) 29B-01 203803 14303 [09E03 1.06E-03 4162 S6B02 74802 SI1B02 3I6E02 LTBO2 1LTEO2
1,2-Dichlurocthene 387E-02 L6JB0Y 2168403 148E-03 105E03 7.9B-04 774104 2201 B2E03 LIRGZ 74E-03 53003 40803 39803
Xylene 22803 S9.ME0S 1.4EB04 BSOBOS 6.00B05 4.58R-08 4.44B-05 40400 24B05 21BOS 2ZBE05 1SE-OS  1.2B05  1LIBOS
2-Butanone 52103 219804 291B-04 199004 141E04 1.08E-04 1.04F-04 S0t 4404 3BE04 40B04 2BRM 22B04 2IB-04

Hazard Index 25B01 J3B0F 23E01 10BO01 76B402 74RO

AREA 7
Di—octyt phihalate 4.00B-03 168E-04 223804 153E04 108804 8.26E05 8.00E-05 2B02 B4E03 11E02 17803 S4B03 4]1B03 40B03
Chioroform 1.06B-02 446E-04 392E-04 406E-04 28TEO4 215804 2.12P-4 1802 45802 39B02 4.1B82 9B 22802 LIBM
1,1-Dichlorocthane 192E-02 LDED 1.63B03 1L12E0) 7.90B-04 6.03E-04 SBIED4 1E+00 126803 1L6E03 LIB03 7T9B04 6DBMM SBHO4
1.1-Dichloracthene e 161803 2.15SE03 147B-03 1L.O4BO3 793804 T.68B-04 Y203 18E-01 24E-01 16BO01 12801 88EB02 BSB02
1,1,1-Trichloroethanc 152801 639803 8J49E03 SH2ZE0) 4.11B03 31.14B03 304B03 9E-01 TIED 94B0 65B03 46B03 3ISED3 34ED
1.1.2-Trichlomethane 1.08E-02 454804 6OIE04 4.13B-04 292B04 223B-4 216B04 41B-02 LIB02 13802 10B52 73B0) 56B03 S4BM
1,2-Dichloroethene TiISE-02 J0IE-M 3WE03 2MHEDY 193803 148B03 1.4IB.-03 2E-01 1SE02 08B0 14B02 9.7B03 74803 72EM3
Phenol 1L.ME-02 S4B T26B-04 4.97B-04 352844 2.65E-04 2.60B-4 6E-01 S1B-04 12003 A3H04 SOEB4 451004 4B
Vanedium 6.00B-03 252804 13B04 230B04 162804 124B-04 120804 903 28002 ATEO2 26B02 18EOT 14B02 1B02
Chromium 3sipn2 132803 3.08E03 2.11B03 149B-03 1.14E03 110803 1E+01 23804 1M 21B-04  1SEM LIBOE LI
Copper 1.0IB¢1 4.25B-03 5.64B-0) 386E-01 2TIB03 2.09B-03 220803 41202 LBl J4B01 9.7E02 68E02 520842 55802
Mickel 4.04E02 L0B03 226E03 155E-03 1.09E-03 RMEDL 808804 2802 85802 1B01 78B02 SSEOI 42802 40BM
Zing LI4E-01 APED3 63703 43603 I0SEL) 235E03 22BE-D) 2120 24002 32R02 2302 )SEO? 12B0z L1EG2

{tazard Index S5.1E01 68B-01 47801 34B01 25001 24E01



TAbLE 4-14
Pagc 1t of 2
ACUTE EXPOSURE VIA INGUSTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
ure mp/hg/day) Hazard Quotient
Concentmaiion Child Child Child Child Child RM Child Child Child Chid Child

Compounds —Amg/L} o1 24 29 JUIL] 1519 Adult {mg/kg/day} o1 24 2% 16-14 1519 Adult

ARIA V
Vanadium 40203 217TE04 23TR-04 1L60B04 1.12E-04 BSIEO5 1.140-04 oB-03 24801 26E02 18002 1280 9SE0Y 138202
Chromium L2430 R0 7.MB-03 495B03 34701 2640B 03 3ISMBO0 1B+ 604 73004 SOB4 3SB04 26B04  3SEMM
Copper 235802 127800 1.9E03 938R4 65TE04 SOR04 67104 4002 37B0?2 3ISRO0r 13B02 16R02 LIBOZ  LTEO2
Nickel B.93IE-02 484B03 528103 3156103 2S50B03 190803 255BM0 02 24B01 26001 18E01 138301 935062 1)3B01
Zinc ' 6.09B-81 302 AG0B02 243B02 1.70B02 LMWE02 1741002 2101 17802 18101 12B01 851202 6SE02 A70-02
Chloroform 551205 29E06 326806 22006 154B 06 §.17E-06 157106 1202 JORO4 B4 2204 15BR04 12004 16BOM
Cthylbenzene 4201104 1LE05 249805 1.68B-05 LITE06 BYSL06 1201305 1B+ 00 23005 21SE05 L7BDS  1.2B08  9O0B06 1.2B05
1,1-Dichloroethane 1.1611-03 6.29B-05 68605 4631305 3241005 247E05 3311305 1B+00 63005 49R 0% 468305 3IIB0S 25005 1IB-05
1,1-Dichlorocthene 6.49H-04 352005 IB4R05 259105 120105 138E 05 1BSPOS 9B-03 191203 43803 29203 2000 15203 21003
1,1,k-Trichlorocthane 32103 1L.7SE-04 191004 1291204 9.031L05 6.8R¥L-05 923105 9N 1904 ZIB04 14E04 10B 04 760305 LOED4
Bis(2-cthylhexyl)phthelsic 6.0 03 32504 3551304 239004 L6RILO4 12804 LTIEM4 02 16102 1BROZ 120002 B840} 64RO} BAR-0D
Benzoic Acid 6.8E-02 369103 4021203 27103 1.90B-031 14501103 1L.MED3 411+ 00 921344 LOB0) 68104 481104 6104 49004
Hazard Index 33B-01 S2BO01 3680t 25801 18B01 235B-01

ARPA W
1,1-Dichlorocthane 402603 213B-04 238B04 160E-D4 1.12E-04 8S56B05 LISEO4 1B+ 00 2204 24B04 16E04 LIEO4 B6EOS 12B-04
1,1-Dichlerocthene 6BTL04 1005 AGTEOS 27408 192805 1.46B05 L%BOS 98-03 41803 45800 3000 21PR00  16HO) 2280
1,1,1-Trichloroethane 130802 TR0 7T65B-04 S.19B04 164E-04 LTTE4 LTIE-M 9801 1804 ESLE04 S 40004 21804 4180
Hazard Index S.1E93 SSE-03 37E03 26B03 20E0) 2LTEHOD3

AREA X
1,1-Dichlorocthane 2N 1.4TE-04 ‘1.60[!-04 1.080-04 75RLLOS S.THLOS TT4EOS 111+00 1SH04  L6B-04 L1004 16005 5BEOS 1.5
1.1-Dichlorocthene (), 14TR0D 1881304 20504 13BE-D4 9005 739005 9.918-05 98203 2102 231202 15802 L1102 820%03 110302
l.l.l-’l‘lichlomcli#nc 1.900%-03 LOIE-4 112004 758005 S310-05 405805 S4IPR-05 91301 LIND4 1.2B04 B4BO0S S9B05 45005 601105
1,1,2-Trichlorocthane 1.0E-02 9.220-04 1.01B03 6.7BB04 4.7SE04 362804 48614 4102 23107 25002 Jp0: L2022 91003 12802

Tlazard Index 441302 48H02 232002 238402 17807 13802



TABLE 4-14 (continued)

Pagz 20l
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE L AND USB
RME CONDITIONS
NONCARCINOGENIC EFVECTS
Fxposure Dose (mg/kg/day) JHazapd Quotient
Concentration (hid Chird Child Child Child R Child Child Child Child Child
Compounds —fmd) . 9l 24 59 1ol 15 Adg (mp/igfday) 01 24 39 I0M 1519 Ady
AREA Y

Chioroform 210B-04 1LUE0S 1L.M4B0S BMEOS 587H06 447806 600805 1302 1IB03 12B03 BABO4 S59B-04 45E04 s0B04
Ethylbenzene 120803 6SIEOS TI0BES 4T9EG5 136005 156H-05 343005 1R +00 6SB0S TAEOS  ABEOS 34105 26805 3 4B0S
Methylene Chloride 1.901L03 1.038-04 112004 758E-04 S5.3IE03 405B0F S4IE-05 61302 LTE0Y 19803 1303 B9 4 GEBMM %.IEMM
1,1-Dichlorocthane L1901 6A6E-D TO4B03 475103 J333B-03 2531103 40803 1IE+00 65E-03 70BH0) 48803 1303 25803 14103
1,1-Bichloroethene 668802 JA2B-03 3950 267ER-03 18TE0Y 1L42B03 L9IB04 RIS 1) 40801 4480t 30001 21E01 16801 21041
1,1,1-Trichloreelhane 1.7TR-01 S1SB00 AMB0) 467TB03 J27TEL) 249B03 LMHBED E-01 IR0 7003 52B03  36R03 28803 17EAD
L1,2-Trichlorocthane 14800t BOOB-03 R76B-M 59103 4141103 31501 42803 40-02 2001 22800 1SBO1 10BOf 790302 1.1B01
1,2-Dichlorocthene 6.6612-02 361B-03 IME0Y 266B03 186103 142B03 1.90B-04 P11 H] 1.BB02 20B02 13102 93010 71803 95B0)
Xytene 1 I4BD) 1.70E-04 1861004 1.25E-04 B.TRBEOS 6.69B05 8970205 48 +00 43005 47805 32805 G058 105 23805
2-Bulanone 953803 SITHO4 SHB-04 JBOB-04 267104 200304 LT2B4 SB-01 Loik03 LIP3 161004 SIP04 4L1E04 34104

) Hazard Index BOBROI BIEO1 60B01 41801 3I2E01 42B01

AREA £

Vanadium 40B-0) IBE04 1SSE04 239B-04 1.68B-04 128204 1.7IB-M4 9203 A6B02 IYEO2 27B02 19B-02 J4B02 19802
Chromium ' 55E0m 29B03 3125803 220803 154BO3 1ITE03 15TERO) 12+01 J0B04 33BN 22B4 15B04  12B04  16BM
Copper 101E-0 SABE03 S9E03 4.0)E-03 282803 215803 289003 4002 14B01 15BO1 10B01 7TIB02 S4B02 172B02
Nickel 40803 21TEDY 237E03 160B-03 1LI12B03 A52B04 L.14B(0) W02 11E01 12B01 S80B02 56PR0: 43802 S5STEO2
Zinc L4B-01 . 618803 673B03 455B-03 3.19B 03 243B-03 326B-0) 2001 B2 34AB02 IR0 16802 12802 16BO2
Chioreform 4.02-03 217804 237B4 1LOED4 1.12B04 852805 1.14B04 1B02 22802 2480 16B02 11E02 B8S5E03 1IEO2
1.)-Dichioroeclhane 5S53B02 I00B0 3127E-03 221B03 155B4 1181303 158B-03 1H + 00 J0R03 3IB03 22003 16BO3 12R03 16003
1,1-Dichlorocthene T668E-02 416803 453800 3060303 214E03 16IBED3 219303 9E.03 46101 SOEOGL 341001 2401 18E01 248300
Di-n-oclyl phihalate 4303 217TB-04 137E4 160004 1.12B-04 BS2B-05 114204 2802 LIRD2 12002 BOB0Y SSE03 43803 STEHD)
1,1,1-Trichlorocthane 3B 1MR02 209802 141202 9.9%9E-0) 754803 1.011302 201 21E02 23802 16802 11IBD2 B4E0) 11E02
1.1,2-Trichlorocthane 143802 7.76B-04 B46E-04 S.7IE-M4 400004 30SE-04 4.09B04 4802 19002 21802 14602 10B.02 76803 10802
i.2 Dichlorocthene 1.308-01 705803 1.69B-03 S5.19E-03 3&4E203 2.77EB-03 3TIB03 2801 I5E02 3800 260002 1BE02 14B02 19E®
Phenol Loz T0SB 04 T69E04 5.9 3ME 277004 3 7IM SB-01 L2403 l3lor B6l04  6.0H 04 46804 620004

Hazard Index 89001 10B+00766101 46801 3SEOt 4701



TABLE 4-15
Page 1 ol 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITIl OFP-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
PROBABLE FXPOSURE CONDITIONS
NONCARCINOGENIC EFI'ECTS
Exposure Dosc (my/ke/duy) ‘ Hazapd Quotient =~
Concentralion Child Child Chitd RID Chitd Child Child
Compounds Ame/L) 86 i1 131 Adult (mg/kg/day) 06 Zl2 1347 Adult
ARPA Y
Vanadium 3.00B-03 247 204B07 1.69E07 L4007 5004 55204 41004 J4B-4 28604
Chromium 657202 8. 40B-06 627306 5.200-06 431206 1201 B4AR0S 631305 52805 43105
Copper Lm0 1.BUE-06 1.M4E-06 L11E-06 .228.07 2102 20805 67203 56005 46005
Nickel 547202 4.99E-06 3NR0s 30906 257206 6104 RIE03 620000 5.2110) 4303
Zinc 38IB-01 . 147305 261805 216205 1.TRE05 1601 spd . 26004 22114 18E-4
Chiorolorm 319805 241206 1.81B06 1491306 1.2312-06 1662 2404 180004 LSE-04 1.2B 4
Ethytbenzeae 100804 9841206 TA5B06 6.08B-06 504206 B0 1.211-05 9.2L-06 T.612-06 6.38-06
1,3-Dichlorocthane 5.16H-04 RIS 137805 196105 1.6313-05 TH-01 4 51345 I4BO5 181205 23108
1,1-Dichloroethene 300114 1856105 1.Y9E-05 1151305 9.54B-06 81103 23110 17203 14803 1.213-03
1,1,i-Trichlorocthane 103803 6. MI05 473105 191BE-05 IHE0S LHEG | - 791205 591205 49005 41205
Bis(2-cthylhcxyl)phtialate 450003 137006 1.03E06 8 MB07 7.00BE-09 303 46804 34004 281104 23106
Benzoic Acid 465802 141205 1.06L1-05 8.75B-06 7.25B-06 28+00 4. 1703 SH-03 2963 1403
Nazard Index 1.8B-02 13302 1.1B-02 B.6E-03
ARIA W
1,1-Dichlorocthane LYED a5505 6.3911.05 5280005 438005 mol 1.2B-04 21005 T5E8-05 6.JE-0%
1,1-Dichioroethenc 258804 1598205 LIBE-0S 9.801%. 06 8.13-06 8110} 2080 158 1.2E-03 1o
1,1,1-Trichloroethane 499103 10TE-O4 2.30E-04 189804 1.58B-4 RE-01 38B-04 29004 24804 20004
Ilazard Index 23E-03 1.95-03 1580 13800
ARIIA
1,1-Dichlerocthane 117203 T201RA05 - 5.39E08 444805 3678205 o 1084 T.TEOS 6.31-05 5.m05
1,1-Dichlorocthene 1.31E-03 B.0513-05 6.028-06 49711305 413805 si-03 1.0B-02 15B-04 621303 5.20003
1,1,i-Trichlorocthane LITE-0} 6.8211-05 510105 4.22305 31508208 Bl BSILOS 6.AB-05 53205 - 44205
1,1,2-Trichlorocthane 5.301-03 3261004 244134 201804 L6TE-04 41302 82803 6.18-03 5.01L03 4.21103

ilazard Index 1.BE-02 TOE0) 1L1e-02 95103



TABLE 4-15 (continued)

Page 2 of 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
u kg/da Hazapd Quotient
Concentration Chid Child Chitd RID Child Child Child
Compound —(mgfl} s 12 1317 Adult (mg/kg/day) o6 112 1317 Adull
: ARIA Y

Chloroform 1.2 1.008B-04 749805 619805 514805 18.02 1.0B02 75303 6.2B-03 S1B-0}
Bthylbenzene 1.728-03 BASE-05 632005 s.neos 431305 BlL.01 LIBo4 T9L65 6.512-05 54805
Methylenc chloride 19203 LI18E-04 8 R2B-03 TIE05 6.0513-05 6R-02 2.082-03 1580 1.2B-03 LIED)
L1-Dichlorocthane 6.08E-02 11HEB0D 29803 231IB83 . 1.92BO0 01 53803 40803 303 2TE-03
1,1-Dichlorocthene 368802 2.26B03 1.698-01 1.40E-03 L1603 8E-03 28801 2.1R-01 18801 15E-81
1,1,1-Trichlorecthane 685802 4.20B-03 14BN 260E-03 216803 8B-01 53B-0) 19803 JIE-0 2780
1,1,2-Trichlorocthane SYE02 3.26B-03 2.40B-01 201B-03 L67B-03 412-02 8.2E02 6.tE-02 5.0B-02 4.2B.02
1,2-Dichlorocthene IBTE2 2371203 1.78E-03 140E-03 1.22B-03 2802 12801 898202 73802 6.1B-02
Xylene 2REB03 L3605 102B-04 B3B8 699805 4+00 JAB-06 2.68-05 2.18-05 1.7E-0%
2-Butanone 521803 2STE-04 192004 159104 1B SR01 S1E04 18E04 321004 2.0B-04

Hazard Index 4.98.01 IEB 11801 26801

ARPAZ

Vanadium 6.D0E-D3 548807 409807 3B 2B1B07 SsSB4 1L1B-0) B.2B-04 68804 5.6B-04
Chromium s51B02 TME06 528806 436106 31621306 1B-01 10805 53B05 448205 J6B05
Copper 1.018-01 9. 23806 6.901-06 5. 0B-06 4.738.06 2802 46004 ISBEM 2984 24804
Nickel 4.MB-02 1.69E-06 2761106 129806 189806 6304 6.20-03 468203 18R-00 2B
Zine 1.14B01 1.4E-06 T.1R1306 6.432-06 S.ME-06 101 10805 T8B05 6.411-05 53805
Chloroform 1.0682-02 6S51E-M4 490804 40384 13504 11302 635102 49002 40802 14802
1,1-Dichlorocthane 292802 LE-M 1.311-03 1.11E 9208204 7B 26103 1.98-03 1.68-03 LIE-03
1,1-Dichloroethene JB4B-02 236703 1.7 1461303 1.21B-03 8R3-03 joz-m 221301 18B-01 1580
1.1,1-Trichlorocthane 1520 9341303 6981303 517803 4. T8E-03 - BILOL 1.213-02 B.7Ti3-0) 720103 6.08-03
1,1,2-Trichlorocthane 1.0800-02 6.64B-04 4.2%08-04 410004 J4IBM 4E-02 1.71302 1.2B-02 1.01L02 851103
1,2-Dichioroethene 115202 4.3911-03 3291103 2TE-M 225803 104 221302 1.613-02 14102 11B-62
Phenol 130802 3961106 2.9611-06 244806 203106 5101 L6106 5.911.06 491106 418206
Di-n-octylphthalate 4.00B-03 1.223-06 9.11107 151807 625107 03 4104 0B 25004 211844

Hazard Index 4.33-01 . AR 2.68-0 2.1B-01



TABLE 4-16
Page 1 0f2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
RMDI FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
1 m da Hazard Quolien}
Concentmiion Child Child Child R Child Child Child
Compounds —(mg/l) 06 112 1317 Adult (mg/kg/day) 26 T2 1247 Aduit

ARFA V
Vanadium 4.008-03 6.13807 456807 Aot aneor S1L04 1280 9.{B-04 75804 62004
Chromium 1.24P01 26SR05 197808 1.63-05 1251305 1001 2,784 2084 1.60-04 LARO4
Copper 235002 360006 268806 221306 LIIB-06 1802 18104 13804 11804 9.21105
Nicket 893802 137806 102805 8.40E-06 6.965-06 61104 23302 17202 14802 121102
Zine 6.09E-01 9.34005 692805 5. 2805 44105 HLo1 934 69804 5. 7004 47105
Chioroform SSIEDS 5.690-06 422006 3481306 2891106 1002 5. 42804 35004 29105
Pihylbenzene 4. 0804 34706 2381205 2.13B05 1705 81301 43806 312005 2.7B-05 228405
1,1-Dichlorocthane 1.1613-03 1.20B-4 RBYIL05 135005 6.108-05 THO1 1.78-M4 1.38-04 11E-04 8.713-05
1,1-Dichforocthene 649804 6.700-05 49TE-05 4.100.05 34105 BEL-03 BALLD3 62003 S.qE-03 431103
1,1,1-Trichlorocthane IR0 10N 2471304 2.05B-04 1. 73004 8.0t 42004 11804 26804 22004
Bis(2-<thylhexyl)phtialate 6.00E-03 3.07E-06 228006 1.880-06 1561206 ol 1.011.0) 76844 6304 52004
Benzoic Acid 6.80B-02 3148E-05 2.58B05 2.13805 L7805 2E+00 1.IR-05 13108 LIBOS 8900
Hazaed Index 33802 2IRMm 20R-02 LTE-02

RPA W
1.1-Dichlorocihane 4.02B-03 4150804 3.088-04 255804 211804 Mol 59804 44B-04 36B-04 IOR-04
1L1-Dichlorocthene 687804 7.1013-08 5.26B-05 4L MBS 361105 8B-03 8903 56803 SAE03 45B-0)
1,1,1-Trichlorocthane 1.30B-02 1.MBED 9.960-04 B.2IEL04 6.83B-04 se-0t LIE0} 1203 1.0B03 83104
Heuzard Index 1.1B-02 B8.2E-0) 68803 57303

ARIA X
1,1-Dichlorocthane 27100 280B-4 207E04 120004 1430104 m.o1 40004 3004 25805 20004
1,)-Dichloroethent 347001 350004 266004 2.20P44 1.B2E-04 BE-03 45802 13302 28802 231102
1,1,)-Trichiorocthane 1L90B.03 1.961-04 145004 1.208-04 9.971415 8101 . 254 18804 15804 L2004
1,1,2-Trichlorocthane 10802 175803 1301203 1.08203 89314 4B-02 44102 33002 2102 221102

Hazard Index B9L-02 6.6E-02 551202 458m



TABLE 4-16 (continued)

Page 2 of 2
ACUTE EXPOSURE VIA DERMAL OONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
RME FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
u m 'da tjazapd Quotient
Concentration Child Child Chilg RM Child Child Child
Compounds —mg/l)_ 06 212 1B Adul (mg/kg/dey) ey 73 RN Aduly
ARBA Y

Chloroform 2. 10804 217805 1.13B-05 LIRS 1.10B.05 1B02 220803 L.7E-03 13503 1.IE0
Fihylbenzene 1.20B03 9.9200.05 735E.05 6.08E.05 5.04205 8E.01 12B-04 921105 761105 63805
Methylene chlaride 1L90B03 1.96E.04 145004 1.20B-04 997105 S0 33103 23803 201103 17203
1,1-Dichlorocthane 1.19E01 LBE02 911803 7.54E-03 6251103 o 1.8202 13002 1102 89603
1,1-Dichloroeihenc 6.68E.02 6.898.03 S11E03 4ED 3S51E-0) 8P-03 8.62-01 6401 53001 44E01
1.1,1-Trichlotocthane LITE01 1.21IE02 8961103 741E03 6.15E-03 sE.01 15802 LIBO2 931203 17003
1,1.2-Trichlorocthane 148E.0} 153802 113802 9.37E-1 7.7RE-03 .02 3BE01 28801 23801 19801
1.2-Dichloroethene 6.66E-02 6.88E-03 510803 422803 350103 2B.01 I4R02 26802 Z1E02 1.8B-02
Xylene L4EM 1UB04 241B-04 LYBE04 1.651-04 4R +00 81805 6.0B.05 50805 41B08
2-Bulasone 951800 48706 361E-06 299806 24BE-06 SB-01 9.71.06 12006 60106 5.00.06

Hazard Index £30+00° 97801 79801 6.5L.01

ARBA Z

Vanadium 6.00E2-03 921807 683107 S4BT 469807 S04 18803 14B.03 LIE0) 9404
Chromium 5308.02 128805 8.77E.06 7.256-06 6.011L.06 1801 1IE.04 88005 13808 6.0B.05
Copper 10]:7 | . 155605 1.152.05 9.49E.06 788E.06 20002 78004 S8E-4 48804 39004
Nickel 4001202 6.13E-06 456006 3.TE06 311806 61104 10102 761103 63003 5.2003
Zine 1.14E.03 1.75E-05 1.30B08 107805 8.8912-06 1201 181204 1IRM 1.1E-04 B9R.05
Chioroform £.00B.03 4.13B-04 3.07C-04 254004 210804 1E-02 31802 31802 25B-02 21802
1,1-Dichtorocthane $33IE02 STIED3 A24E0 3.50E-03 2.90B-03 7301 82003 6110 $.0B-03 41E03
1,1-Dichiorocthene 7660202 792E-03 S8IM 485203 LD BE03 99001 13801 6.18.00 $.00.01
1,1,1-Trichlorocthane . 3sB01 366B-02 271802 223002 1.B6E-02 8E-01 416202 33802 28E-02 23802
11,2-Trichloroethane 143802 1481203 1.10B-03 9.05E-04 751104 ano2 1m0 28002 23002 19802
1.2-Dichloroethene 1.30B-01 1.ME02 9.9613-0 823803 6.8IE-03 w1 6.713-02 5.0R-02 41102 34E.02
Phenol 1.30E.02 6.63.06 493106 4.07E-06 138R06 siL01 33005 25005 20805 17105
Di-n-octylphthalate 4.0082.03 2.04B-06 1521206 1.251106 1.0412-06 IZ0 6.811.04 (12 4204 350104

Hazard Index 12B+00°  B7001 73801 6.1E-01

'
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Page 1 of 2
CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT k}}
CURRENT AND FUTURE LAND USI '
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGERIC EFFECTS
Pxposure Dose {mg/kg/day) fazard Quotient
Conceniration Child  Child Child  Chitd  Child R} Child Child  Child  Child  Child
Compounds —(mg/l) | i3 24 2 614 1549 Adult {mg/ke/day) 01 24, 29 1014 15-19  Adult
ARIA V
Vanadium I0E0 126804 1.68B-04 LISE04 8111305 6.19E-05 6.000008 om 14602 19BR02 13802 9003 6SBO) 6TEO)
Chromiuvm 657002 276003 36SE.01 251003 L7BE03 LGB0y 131003 18400 28003 ATROY 25B03 1803 14B0)  1IEDD
Copper 197102 8.28E-04 110001 754B04 SR04 407E-4 IMEM 4802 21002 281102 191002 13R02 10B02 99B03
Nickel SAMOT - 230B03 3061103 200E-03 148003 113003 LOOC-03 2R-02 12001 1SEO1 10BO1 74802 57802 550B02
Zinc 381001 1601202 Z13E-02 146102 103002 TRIC-03 7.620-03 mn BOL02 1IILOL  TML02 S.2B02 19E02 IREM
Chioroform INE0S 165806 219806 150006 106B06 8.09B-07 7841207 1802 LT 22004 1SBO4  LIBO4 RIEOS  TSEO5
Eihylbenzenc 200004 BAIB 06 1.12B05 T65B-06 S4AIED6 4.138-06 4.00E-06 18-01 BALOS LIBO4 77005 SAROS  41HO0S  40BR08
1.1-Dichlorocihane 516104 217805 288E05 197E-05 140E05 LOTB05 10IB05 170 22004 219B04 20104 14B04 LIBO4 10D-04
1,1-Dichloroethene .04 1276505 169005 LIGBOS B19B06 6.261-06 6061206 91103 14003 19R-03 13003 9iB04 TOEM4 6704
1,1,1-Trichloroethane 1.03E-D3 431005 S.I5L05 194E05 2.79B05 213105 2061205 91102 4BILO4 6AEO4 44B04 B4 24E04 23HM
Bis(2-cthylhexyl)phthalate 430803 1LRIRO4 25104 1704 L 22E04 92905 9.000-05 21102 9sp0l 13802 86B03 61103 46003 450403
Benoic Acid 465802 196108 2.60B03 1.78E-03 1.26E-03 960B-04 $930E-04 48400 45104 (SE04 441004 J2E04 AR QIELOM

Hazard Index 2S5E-G1 33801 21801 16801 12801 12801

AREBA W
1.1-Dichlorocthane 1.98-00 SESILOS 7.77ROS 5.32B-08 1.76E45 287205 2.7BEO5 130 Sso1L04 TBRO4 SIBO4 IBE4 29004 2REH
1,1-Dichloroethene 258E-04 19B05 144005 987E-06 6.98B06 35.3IB-06 5.16E-06 ] 12803 16B03 LIROY 78R4 S9B04 STE-MH
1,1,1-Trichlorocthane 499803 21004 2WEDE 1911204 13SBD4 1061104 9.98E-05 9102 230 MEBOY 21803 15RO} LIEGD LIE03
Hazard Index 4.1E03 SSEO3 37B03 LTE43 10E03 20ED

AREA X
1.1-Dichlorocthane 1.17E-0) 49IR-05 654005 44BEOS J16B-08 242305 2.ME05 1o 49R.04 GSB4 4S04 12R04 24B04 2304
1,1-Dichloroethenc 131003 551305 732005 SOIRNDS 3540205 2.71E408 2.62B-05 9103 61003 BAE0Y 561207 ISEH4 0BG 29E0D
1,1.1-Trichlorocthane 11120 46TE05 6201105 4251.05 300005 229B.05 2220005 902 SIE4 6IB04 4T04 3IIB04  2SEO4 25D
1,1,2-Frichlorocthanc 5.301303 223804 296H04 200004 1L4B04 109204 1.06E-M 4P03 56102 7ABOL 50102 6102 27LL02 27102

Hazard fndex 63202 83802 601302 41B02 31802 30802



TABLE 4-17 {continued)

. Page 20l 2
CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER {UNIT 3)
CURRENT AND FUTURE LAND USEE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Bxposure Doge (mg/kg/day} |1azard Quoticat
Concentmtioa Chiyd Child Child Child Child RID Child Child Child Child Child
Compounds Cofmefl} L1 24 39 1M 1519 Adup (mg/kg/day) 9] 24 3% 104 1549 Adult
AREA Y

Chlarelorm 1.63B-03 685B05 9.11B05 6MBDS 441E05 13I7BOS 326B-05 1802 69203 9.1B03 62B03 44B03 34B03 33ED
Ethylbenzene L.8m T2E05 96IB05 658B05 4.65E-05 3S55H05 344805 101 T4 96B04 66B04 4704 I6E04  V4P4
Methylene Chloride 1.92E-03 BOTE0S 107TB04 TI5HOS S.I9B05 3196005 IB4B-05 - &E-02 13003 18E0) 12003 87004 66BO4d 64B04
1.1-Dichiorocihane 6.08E2-02 256803 34003 233103 1.64BE03 126803 31.22B-0) 1301 26302 34802 23302 160302 13802 12802
1,1-Dichloroethene J.6BE-02 155E-00 206803 141803 995504 7.60B-04 736104 9E-03 1L.7E01 23B01 161201 50B02 3I8B-02 17802
1,1,1-Trichloroethane 685802 288E03 183E-03 262B-03 185E03 141B03 1.37E0) 941.02 1IP02 AJE02. 29E02 2LIB0? 16B02 1S5BO2
1,1,2-Trichloroethane 530202 1003 29%B03 203003 14303 1.09B03 1.06F.-03 1803 jsot 74B01 5IB01 36BO1 LTHOL 27BN
1.2-Dichlorocihene AT 1.63E03 216803 148B03 1.OSE03 799E-04 7M4B-04 2002 82202 11BOI 74802 53002 40B02 390402
Xylene 2211, 9HENS 1.24B04 BSOEOS 6.DOBOS 45805 4.44B05 21+00 47105 621005 43805 3005 208105 220005
2-Butanone 5.21-0 2ISE04 29IB04 199B4 141B04 LOBEM4 0434 SE-02 44803 3BRO3 401003 28P03 22803 21403

Mazard Index BBE-O1 128+00PBIE01 SIE0) 3RE0I  3SEOL

ARIA Z
Chloroform 106802 446804 592804 4.06B04 287E-04 219004 212B.04 ino A5B02 SSB02 41B02 29B02 22801 2iP02
1,1-Dichtoroethane 1280 1L.23E0) 163B03 LIZB03 790804 603B04 SB4E-O4 1201 12B02 16802 11E02 79E0) 60H03 SBE-0)
1,1-Dichlorocthene 1B4E02 161803 215803 147E03 LMEO3 T93E04 7.68B-04 IR-0) 18E01 24B01 16B01 12E01 BBE02 BSEO2
Di-n-octyl phthalste 400B-0 1.58E-04 223E04 15IE04 10BE04 B25E05 B.OCLOS 02 BAEO3 LIEOZ 77B03 SABM 41B0 40BD)
1,1,1-Trichioroeihane 152001 639E03 849103 SE2E03 4.11B03 34E-03 IMKE0] 9602 TIE02 94B02 65B01 46BOZ 3S5BO2 34BN
1,1,2-Trichloroethane 1.082-02 ASIEO4 60IDO04 413B04 292804 22IB-04 216B-04 A0 LIEO1 1SEO01 10101 73802 S56BO2 SAEO2
1,2-Dichloroethene 7I5B-02 301803 399E03 27B03 193803 148E03 143203 2002 15801 20801 14B01 97002 74802 72802
Phenol 1L.0B02 SATEDd 7126E04 49TE-0A4 3I52B-04 268B04 260004 6101 9.1E04 12003 B3R04 SI9004 4SHO4 404
Vanadium 6.00E-03 2520004 33SE04 20004 162B04 1.MLE04 120RH4 9103 28002 37802 26802 1802 14B02 13802
Chromium ssie02 2003 208B03 211E-0} 149003 1LI4E03 L10E-0) 1B+00 2380 3IE03 21E03 [SEO03 1IB03 11B03
Copper 10101 A5E03 $64E03 3B6E0) 2TIE03 20903 220R.03 a0 10R01 1401 97802 68R02 52002 SSEO2
Nickel 404E02 170803 226803 15SE03 1.090.0) BME04 8.081-04 02 BSROZ 11501 7BE02 55002 42002 40B02
Zinc 1.4E01 4RI 63TE0) 46003 108003 235B.03 228103 101 241002 221002 220302 151301 )2B0§  1E-0)

Hazard Index 8.1B-01 I.I!.'.fO()bT.SE-Ol 680l siB01 49801



TA. _€ 4-18
Page Lol 2
CHRONIC EXPOSURE VIA INGESTION OF OFI-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Fxposure Dose {mg/kg/day) Hazard Quotient
Concenteation Chitd Child Child Child Child RID Child Chitd Child Child Child
Compougds _img/l) . 91 24 59 J04 119 Adul (mp/kefday) O 24 59 10l 519 Adul
ARIA Y
Vanadium 4908003 LITEOG4 23TE04 160B-4 L1204 B52B05 1.MDB-4 a0l 24E02 26E02 18B02 12802 95E0) 13E02
Chromivm 1.248-01 6B THMBO 495B03 347E03 264B403 354E-03 1B+ 00 67TE03 73B0Y 500403 35E03 26E03 3SE03
Copper 235802 177803 1LWE0 9B 657TE-M 50004 67IE-D4 4002 320002 3SBO2 23B0r 16802 1LIBD2 LTI
Nickel  R9302 4BAED3 52BE03 3S6B03 250003 1.90B03 255E-03 B02 24B01 26801 18301 LIE01 95E02 LIEOL
Zinc 6.09E-01 13802 J60B02 243E02 L0BO2 130302 1ME02 01 1702 18101 12801 85002 63EO BIEOZ
Chlorsform 551805 199E 06 326B-06 22006 154006 LITED6 15TIR-06 1B02 J0B04 3IIE04 22804 LSE04 12E04  L6BM
Fihylbenzenc 4. 2084 228H05 249805 168B-05 117806 B9SE-06 1208-05 18201 23804 25004 L7THOA LB 90EOS 1284
1,}-Dichlorocthane 1161103 629805 GBGE-0S 463805 3UB05 2470308 305 1701 634 GIEO4 46004 32004 25EM 1IEM
1,1-Dichlorocthene 6.491-04 352805 3IB4E0S 235905 1.82H-05 1381305 1850305 91L-03 191103 43003 29RO 20003 15E03 2100
1,1,1-Trichlorocthane EFaliniyl 175804 191004 1.290-04 903005 688E05 2.23105 9102 L9B-03 21B03 14803 10003 760204 1003
Nis(2-ethythexyl)phthatate 6.0E-0) 125004 155H-04 2391004 1681304 128104 1TID-04 21102 16002 18F02 121007 B4ZDY 64R03 B0}
Benzoic Acid 68E-2 369803 4.MB03 2TIE0) 190ED) 145B03 1.ME-03 411+ 00 92004 1010 G6BRD4 48004 J6EH 4914

Hazard Index 4901 S3EO01 37B01F 25801 20E01 26BN

AREA W

1.1-Dichlorocthanc 402003 218804 238R-04 16004 1.12B04 B56B05 1LISE-04 1801 29007 2480 16B03 LIE03 B6EHO4 12808
1.1-Dichlorocthene 68TILO4 ITINGS 40TEOS 2741105 192805 146805 L96LL05 9103 CIBO3 45E03 J0B03 21803 16HO3 22B08
1,1,1-Trichlorocthane 1.0B02 7105B04 7.65E04 5.19B-04 I6ABO4 LTIE4 ATIEO4 9102 78803 BSEM3 SSE03 40p03 2IEO) 4103

L Hazard lndex 14802 1SBG2 10B02 72003 S6B03 7SB-03

ARE,

1,1-Dichloroethane 2710 147604 160004 108E-04 7S8R05 S.TIEAS 1.74E-05 16201 15803 16003 LIRO3 T6EO04 S58E04 17RO
1.1-Dichlorocthene 1471203 LRSEL.04 205H-04 1381104 9.TIR05 739805 99I1E-05 91103 21202 231002 15002 1I1B02 821L0} 1RO
11,1 Trichloroethane LYE03 10304 112004 TSELOS S3IE05 405005 SAIO05 9102 LIRG3 12003 84B04 SIPOG4  ASHO4 600
1.1,2-Trichlorocifane 170802 922804 101E03 6.7BE04 475B04 362B04 486104 AR03 23001 25001 171401 1200y %11.02 12000

flazard Index 25E-01 28101 §9E01  L3RO01 ool L3O



TABLE 4-18 {continued})

Pagc 202
CHRONIC EXFOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
e Baposure Dose {mgfkg/day} {lazard Quuolje
Concentration Child ~ Child  Child  Child  Child RID Chitd  Child  Child  Child  Child
Compoupds —fmefly oL 4 29 1014 1519 Adulg {mg/ke/day) 0] A 39 114 1519 Adult
ARPA
- Chloroform 2I0R-04 LIBOS 1 24B05 838E05 SBTR06 447R06 6.00BO5 1E02 LIE03 12B03 B4B04 59804 45SE-04 GOEO4
Ethytbenzene 1.20B-03 6S1E0S 7.10B05 4A.9B-05 3ME05 256E-05 343808 1201 65B04 T1E04 48B4 34E04 2604 4B04
Methylene Chloride 1.90B-03 1OB04 1.12B04 7SBE04 S31E-00 4.05B05 S43005 61102 L7TB03 19803 1IB0) BIEO4 GIDH 91RO
1,1-Dichiorocthane 119801 64500 704203 4.75E07 3330303 2530003 340ED 1201 65B02 T0B02 48B0F 33802 25802 3I4B02
1,1-Dichloroethene 6.680.-02 362B03 I9SE03 267103 187E03 L4ZE0) 19IB-04 9EL03 40101 44B01 30BOL 21B01 16801 2180
1,1,1-Trichlorocthane 1L17TE-01 6.35E0) 69E03 467B-03 127E03 249803 IHED 9£-02 TIE02 17802 528402 360802 28B02 3TN
1,1,2-Trichloructhane 148101 80303 BT76E03 59103 A.14E0) A15E0) 4.23E0) 480 208400 22B+400 158400 1OB+00 7912001 1303400
$,2-Dichlorocthene 6.6611-02 361R-03 394B03 2661303 1B6E-03 142803 190004 2002 18E01 10B01 13101 93302 710002 9580
Xylene 14803 LB LBSB-04 1258404 B7BDOS 6.691105 B97105 21400 BSOS 9IBOS 6305 441105 3305 4SS
2-Bulanone 953803 SITE-04 S.64E-04 3B0104 267004 203804 2.T2E-M spoz2 LOB0? LIEOZ 26803 53BE03 4JBE0) SAR®
Hazard Index 2.7B+00" 3.0H +00® 208 +00® 142+ 00% 1.1 400 1.5E +00*
ARCA Z
Vanadium 6.0B-03 ISR ISSE04 239B04 16804 1.28B-04 1.7IBM4 9E-03 J6E02 ISBN 2TB02 19R02 14802 19802
Chromium SSE02 298B403 3.25E03 2.20B-03 154000 LITE-03 157D 1E+00 IGE03 3300 22800 1SB03 12803 16RO
Copper 1.01B-0] 543007 S9BE03 400P01 2820003 2.15E-03 289003 4B-02 14801 15B01 10BO1 71801 S54R02 72802
Nickel 40803 LITED) 237E3 1.60B03 112003 BSR4 1.14B03 802 11E01 12801 BOBO2 S6B0Z 43802 S7B02
Zine 1L4E-0L 61BE-03 6.75B03 4.55E-03 3.19E0) 243E03 326B00 w01 3LIE02 34B2 23B02 16B02 12B02 L6B-O2
Chloroform 40803 LI7TB4 2I3TE04 160B-M LI2B04 BS2E05 1.34B4M 1B-02 22840 240402 16802 11E0? BSEOY LIBGY
1,}-Dichlorocthane 553R4 300E-03 3271303 221E-03 155ED4 1.18E-03 158E-03 1E-01 30802 13002 2IR0Z 16RB02 12807 L&BO2
1,1-Dichiorocthene 7.66E-02 41603 453E03 306003 214E-01 163203 219803 9803 46801 S50BO1 34101 24B01 18E01 24B01
Di-n-octyl phihatate 4003 21TE04 2B 1.59E-04 1L.ER2EM BSIEOS 1.14E04 20002 1L.IB02 12802 BOBO3 S56E03 4303 STE0
1,3,1-Trichloroethane 354E-D1 L92B02 209E-02 141802 990B-03 754B-03 1.018202 9102 21801 2301 1610t LIE01 84E02 LI
1,1,2-Trichiorocthane 143802 776804 8461204 STIED4 400E04 305E-04 409004 4003 19101 21801 140001 10E01 76102 1OI0)
1,2 Dichlorocthene L30B-01 705E03 7.69B03 S5.19E-03 164E L0} 277803 3NEM 1302 35H-01 3BED1  16E01 1BEOL L4HO] 19001
Phenol 1.30B-02 705P-04 TE9E04 S.09E04 364R04 277RAM 1710M 61101 12001 LIBO01 B6E04 6B 46004 620-M

Hazard Index 1.611+00° I.BE+00b t.zi+00P B30 62B01 BAL0]



TABLE 4-19
Pagc 10f 2
CHRONIC EXPOSURE VIA DERMAL OONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE BEXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
[xposu m da Mazard Quotient
Concentralion Child Child Child R Child Child Child
Compounds {me/L) 06 I 1317 Adult (mg/kg/day) b6 212, 1317, Adulf
ARFA V
Vanadiom 300B-M 2HB07 2.0480.07 1.69B-07 140B07 spo4 55E-05 41B-05 34B-05 28005
Chromium 657TE-02 840206 6.2TH-06 520E-06 431B06 nm 84004 6.3E-04 52804 4384
Copper 197M02 1.808-06 1.ME-06 1.11E-06 922807 2r02 9.01:-05 6.7E-05 5.61-05 46105
Nickel SATEO2 4 99P-06 1. 73B06 3.092-06 257B-06 6004 831203 620003 5.2100 4300
Zinc 38101 34TE-05 261805 2.16B-05 1.78B-05 1B-01 35304 26004 22804 18004
Chloroform 192105 241806 181806 149B-06 L2B16 1n02 24B-04 1BB-04 15804 12104
Fthylbenzene 20004 9841106 T1A5E-06 6.08B-06 5.041.-06 BIL02 1.28-04 92005 7.68-05 6.38.05
1,1-Dichloroethane S16104 317008 23705 1.96105 163105 7102 45004 IAE04 1BB-04 23IE-H
1,1-Dichlorocthenc 3.03B-04 186B-05 13905 1.158.08 9540106 BEL-03 27004 20B-04 1.6B44 14B-04
1,1,1-Trichlorocthane 1.0IE-03 6. IE05 4105 IVIROS 12105 8E.02 7T9E-M 59104 49804 41004
Bis(Z-cthylhcxyl)philalate 4.5S0R-03 1376106 1.0IR-06 BA41LO7 1.608-07 303 4.613-04 14004 28004 230106
Benzoic Acid 465802 141E-05 1.06E-05 8.758-06 71.25B-06 28400 1.10-06 531106 4.41.06 1606
Nazard Index 13802 BTR-® 7.30103 5.811-03
ARPA W
1,1-Dichiorocthane 13903 BSSE-05 6.3901-05 5281305 438105 M 12600 2184 TSR-04 63004
1,}-Dichloroethene 2.5BEL-04 159005 1.198-05 9 801306 B.1IE-06 M 2.0E-03 15803 12800 LOR-M
1,1,1-Trichlorocthane 499803 10704 230104 1.89E-04 158804 8802 IBE-1) 1980 24803 10003
Hazard Index 7.01203 SIB03 4AB03 0 sl
ARFA X
1,1-Dichloroethanc 117203 7201305 - 538105 4 44R-05 169005 ma 1.011-03 1.TR-04 6304 53004
1,1-Dichloroethene 131803 8.05B-05 6.02E.05 497005 9.1311.08 8803 1.01.02 75803 6.213.03 52100
1,1,1-Trichlorocthane 1.11B-03 6.8212-05 S.10R-05 422105 350803 a0z B.SE-4 64004 53044 44804
1,1,2-Trichlorocthane S30E03 3261004 244204 2.01B-4 L6TE-04 41203 82802 6.11.02 s.01.02 4.28.02

Hazard Index 9.411-02 7.003-02 502 481202



TABLE 4-19 (continued)

Pagc 20l 2
CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC PFFECTS
v m da {lazard Quotient
Concentration Child Child . Child RM Chitd Child Chid
Compounds — /) 85 2R 1217 Adult me/kg/da o6 212 37 Aduly
ARFA Y

Chioroform 1.630-03 1.00E-04 TAE.05 6.19E.05 S.ME0S W02 1.0B-02 75803 62003 SIE0
thylbenzene 1.T2E-03 L.T4E-05 632805 5. 12005 433005 8302 2284 TR 04 63584 54104
Methylene Chiaride 1.920m 1181204 BBIE-0S 130805 6.05B05 602 20803 15203 1.2E0) 10103
1,1-Dichlorocthane 6.08E.02 IMED3 29203 23103 192803 mn 53002 COE-0 13IB02 271102
1, i-Dichiorocthene 36802 2.26B-03 1.67E-03 1.40B-03 1.168-03 8203 28E-01 2380 1801 15801
11,3-Trichloroethane 5.85E 02 4. HEM 3. 14E-03 260B-0)3 216B-03 BE.02 s53zm 9B 0F 13302 2.7-02
1,1,2-Trichloroethane 530862 326803 244003 201803 L6TR03 4103 8.20.0 6.1E-01 5.0R-01 42801
1,2-Dichloroctheae I87E02 137E-0 1.788.03 146803 122803 2002 12801 89R02 7320 61802
Xylene neom 1.363-04 1.02B-04 243005 6.99E-05 IR+ 00 68205 51805 4.2B05 15808
2-Butanone 521803 1.598-06 LI2E06 9B81E47 812007 SE02 I12B.08 24P.05 200105 LSE05

Hazard Index 130+00°  10B+00®  B3BO1 69001

ARDA Z

Vanadium 6.00E.03 SASE07 409R-07 338E07 20807 SE04 1LIE® B.28.04 68E-04 56004
Chromium ssur TU4E06 $.281206 4.36E.06 162006 1802 700-04 53604 44B-04 360104
Copper 101801 9.221-06 6.90E-06 5 0B.06 4 TIR06 mn 46004 1504 29104 24004
Nickel 4041202 169806 2761206 2291006 189E-06 6144 6,200 461103 381103 IR0
Zine 1148301 1.4B-05 T-TRE-06 643806 534106 11301 1.01344 188415 641105 S.3H-08
Chloroform 1.068B-02 651804 4908 4,03 1ML 1B-02 6.513-02 491102 401102 13B-0
1,t-Bichloroethane 29802 1LT9E-0) 1L.MB0) 1103 92004 7802 26302 1.903-02 1.6202 1LIB-02
1,}-Dichlorocthene IB402 2.36B-03 1.772-03 146E-03 121803 86103 30R01 221.01 181201 13001
1,1,3-Trichloroethane 1521101 9.3411-03 6981203 5. rm-oa 4. T812-03 BEL-O2 1.21L01 B8.813.02 713302 6.01-02
1,1.2-Trichioroethane 1.0AE-02 6.6413-04 £ 91804 4.10B-04 JAIH 41303 1.713.81 1.211-01 1.013-01 8511402
1,2-Dichlorocthene TI5E-02 43903 3.2813-03 271803 225684 20302 220001 1L&13-01 141301 1110l
FPhenol 1.ME02 3.9612-06 2.961-06 2.4412-06 2.0313-06 SBal TYE-06 59106 491106 401106
I)i-n-oclylphlhlllle 4.0012-03 L2806 LIHADT 151007 a.253-07 IB-0] 41104 1.0B4M 25114 21104

Hazard Index 9.113-0) - 68101 57101 46101



TABLE 4-20
Page 1 of 2
CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGERNIC EFFECTS
Txposure Dose {mg/kg/day) Hagard Quotient
Concentration Child Child Child RMD Child Child Child
Compounds —(mefLY 06 T2 1317 . Adult (mg/kg/day) 96 I12 7 Adult
AREA V
Vanadium 4.00E-03 613807 456B-07 3.TIEA7 3BT sun4 1280 9284 76004 63804
Chsomium 1.24B-01 2650405 1.97E05 163005 135E05 10402 27803 20E-03 1.6E-03 1410
Copper 225802 360106 2681106 221806 1.BIB06 2802 18004 1404 LIR-M4 920005
Nickel 899102 LITE05 LOLE0S B.40B.-06 6.96P-06 6104 23802 LTE-02 14802 12802
Zinc 6091201 9 MB-a5 692005 S.THL05 L UE05 150! 93044 69004 5.TE-04 4704
Chioroform 55105 5.691106 4221016 3481106 289006 oz 5.78.04 42004 ISE-04 290
Pthylbenzcne 420004 14T 06 2581005 2131005 LTS BE02 43805 33005 1005 2.212.08
1,1-Dichlorocthane 136103 120804 8.89P-05 735005 6.10B.05 mm 1.7T8-03 130103 LiB®? 881104
1,1-Dichloroethene 649004 6.70B05 497805 4.10E-0% 141805 M 411 63003 52803 43803
1,1,1-Trichtoroethane 323EM INEM 247B4 20584 LM 802 42803 LIRS 26B-03 210
Bis{2-cthylhcxyl)phitalatc 6.0012.03 I0IE06 228006 1881106 1S6B06 IBM 1.08-0% 1TE04 6AE-4 SR04
Benzoic Acid £.B0B-02 349005 258805 213805 LTTEDS 2B +00 L0 LIB0s LIE-a5 891205
. Hazard Index 4.4B-02 13B0 27802 23B01
ARI'A W
1,1-Dichlorocthane 402203 415804 3.0812-04 2551004 211004 =02 59803 44B03 31763 0B
1,4-Dichloroethene 687004 710805 $.26006 434105 3S611L0S 1103 891103 6.THM SSR03 45B03.
1,1, L-Trichloroethane 130802 1.ME03 9.96B-04 8.2IB-04 64E- 4 02 LIE02 LIB-02 100202 86103
Hazard Index 32802 24R02 19802 16102
ARBA X :
1.1-Dichlorocthane 211803 2ROR-04 267004 1.T2EM LAIL04 mon 410803 0B 15803 20103
1,t-Dichlomethene IATBO) 159104 266104 220504 1.E21L04 o3 45802 341002 28102 23002
1,1.1-Trichloroethane 1.90EL.03 196804 145004 1.208- 997108 81102 25003 181103 iSE-03 Lz
1,1,2-Trichioroethane 101802 L7503 LWED 1.080-03 8.9IE-04 48203 441201 301 27801 22101

Hazard Index 4.98-01 yIE0 Jigm 25101



TABLE 4-20 (continued)

Page 2 of 2
CHRONIC EXPOSURE VIA DERMAL OONTACT WITH OFPR-TCAAP GROUND-WATER (UNIT 3)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
u da Hazapd Quolicpy .
Concentration Child Child Child RM Child Child Child
Compounds —{mg/LY IS 12 1347 Aduly (mg/kg/day} 06 Ji2 1337 Adul)
RPA Y
Chloroform 2.16B-4 21TB05 1.60B-05 1.33B-05 1.I0E-05 1E-02 22E-03 1.60-03 LI LIE03
Pihyibenzene 1.208-03 992005 7.35E-05 6.08H-05 S5.04005 802 12003 93IE-04 704 6IB-M
Methylene chloride 1.90E-0 1.96E-04 1ASE-04 1.208-04 9.972.05 6002 13003 251003 20B-03 L0
1,1-Dichlorocthane LI9B-01 LBE02 9.11B03 134803 6.258-03 102 1.BB01 13801 L1209 900102
1,1-Dichlopocthene 568802 6.892-03 S1B-0 42IB.03 35103 s8R0 86001 - 65EO1 S4Bl 44201
1,1,1-Trichtoreethane LI7TR-0 121802 8.9%6E-03 741E-03 6.15E-03 SE-02 1.5B.01 11801 94802 71002
1,1,2-Trichloroethane 148801 1.538-0m 12612072 96BN 7. 7E-03 4B-03 BB 400 298+00 24B+00 208 ¢ 00
1,2-Dichlorocthene 6.6611.02 - 68BE-D) 510803 422B-03 150103 2102 14101 26B.01 21801 1.8B.01
Xylene 114103 3.24P-04 241B04 LISE-04 LS 211400 16804 1.20-04 LOB-04 830105
2-Butanone 9353803 4.88B-06 3.61B-06 299806 248E-06 s802 8108 1R85 . 30005
: Hazard ladex 538 +00% 4.0B +00* 330 +00° 2.7 +00"
. ARBA

Vanadium 6.00E-03 921807 683807 S.6AE07 4.698-07 SE-4 1803 14803 LIE-0) 9404
Chromium 550202 1.18B-05 87806 71.24B8-06 £.010.06 R0 1.28-03 RAE-D4 TIEM 60B-04
Copper 1.0i2-01 155606 LISE-06 949106 188R-06 wmm 78105 SAROS 4R005 40805
Nickel 400102 6131306 45606 306 3 1E06 61104 101102 TIB0) 6.411-03 $.21L03
Zine L1401 1.5B-05 1.30B-05 1LO7E-0S 8.B9H.06 110 1.8B-04 1.3E-4 1184 B.91L-0S
Chloroform 400801 413044 307B-04 25484 210804 12 41002 31B-02 25802 21002
1,1-Dichlorocthane 551802 5.7T1B-03 4 UB0) 350803 2.901.03 nn B.213.02 61002 51002 42002
1,1-Dichloroethene T.66B-02 792803 SBTR-03 485103 103203 ‘am 9981 T4B01 621301 53001
1,4,1-Trichloroethane IS4E01 366102 2.TIR02 20040 186002 8102 ' 46101 348301 2801001 23801
1,1,2-Trichloroethane 1438302 1.488-03 1.10E-03 905843 15180 4803 kN LX) 28101 ZIR0I 19001
1,2-Dichlorocthene 1.30E-01 1L.ME02 956303 .M 6.83E-03 2B8-02 676401 S.OE-01 42001 3480
Di-n-octyt phihatate 4.00B-03 2.04B-06 152806 125006 LMB-06 31103 6RIZ.04 LT 42804 3ISE-M
Phenal LYME02 6.630-06 493006 407106 1.38B.06 51202 13104 991305 §.31L05 68005

Hazard Index 2612+00" . 208100  1entem®  p3pioP



TABLE 3-21
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CHRONIC EXPOSURE VIA INHALATION OF VOLATILES FROM OFF-TCAAP GROUND WATER DURING SHOWERIN(; (UNIT 3)
CURRENT AND FUTURE LAND USE
PROBASLE EXPOSURE CONDITIONS

Compounds

1,1-Dichloroecthane
1,1,1-Trichlorocthane

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

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

Chloroform
Methylene chloride
1,1-Dichlorocthanc
1,1,1-Trichlorocthane
Xylene

2-Butanone

1,1-Dichloroethane
1,1, 1-Trichloroethanc

Concentration

— (/L)

5.168-04
LO3E +00

139E+00
499E +00

1.17E+00
LIIE+00

1.63E+00
1LR2E+00
6.08E+01
6.85E+01
222E+00
S21E400.

292E+01
152E+02

Ex
Child
46

1.63E-08
3.00E-05

4.39E-05
145E-4

3.70E-05
3.23E-05

4.69E-05
6.14E-05
1.92E-03
1.99E-03
6.97E-05
2.55E-05

9.23E-(4
4 42E-03

NONCARCINOGENIC EFFECTS

H

Child
118 Adult
AREA Y
7.74E-09  248E-09
142E405  4.75E-06
ARFA W
201E05  6.69E-06
6.89E-05  2.30E-05
AREA X
L76E-05  5.63E-06
1.53E-05 5.12E-(6
REA Y
2.23E-05  116E-06
292E-05 927E46
9.12E-04 292E-(4
945E-04  3.16E-04
329E-05  1LOGE-05
1.21E-05  3.8BE-06
: AREA 7
438E-04 1L40E-4
2ME-03  T0IE-04

RI{D
mg/kg/day

1E-01
3E-01
Hazard Index;

1E-01
3E-01
Hazard Index:

1£-01
3E-01
Hazard Index:

1E-02
6E-2
1E-01
3E-01
9E-02
9E-(2
Hazard Index:

1E-01
3E-01
Hazard Index:

Child
06

1.6E-07

LOE-04
1.0E-04

44E-04

48E-04
92E-4

3.7E-04

4 8E-04

4.7E03
1.0E03
1.9E-02
6.6E-03
1.7E-04
28E-4
3.2E-02

9.2E-03

2.4E-02

L ]
Child
118

7.7E-08
47E-03
4.7E-04

20E-M4

2JE-(4
43E-(4

1.8E-04
J1E-05
23E-4

2.2E-03
49E-04
9.1E-03
32E-03
3.7E-1
1LAE-4
L5E-02

44E-03
1OE-03
LIE-(02

2.5E-08
1.6E-05
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TABLE 4-22

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

RME CONDITIONS
NONCARCINOGENIC EFFECTS
—Exposure Dose (mg/kg/day) r
Concentration Child Child _ RID Chiid Child
Compounds —mg). 06 1-18 Adult me/ke/day 06 7-18 Adult

ARBA V
1,1-Dichlorocthane 1.16E-03 BRIE-08 4.16E-08 134E-08 1E-01 8.8E-07 4.2E-07 L3E-07
1,1,1-Trichloroethane 3INE+0 226E04 107E-04 3.46E-05 3E-01 1.5E-(4 3.6E-4 1L2E-¢4
Hazard Index:  7.5E-04 3.6E-04 1.2E-4

, AREA W
1,1-Dichlorocthane 402E+00 3.06E-H4 1L4ME-04 4.66E-05 1E-01 3.1E-03 14E-03 4.7E-4
1,1,1-Trichlorocthane 1.30E+01 910E-04  4.30E-04 1.39E-04 3E-01 J.0E-03 L4E-03 4,6E-4
Hazard Index:  6.1E-03 28E-03 9.3E-04

AREA X
1,1-Dichlorocthane 2NE+D) 206E-04  9.73E-05 3.14E-05 1E-01 21E03 9.TE-4 31E-4
1,1,1-Trichloroethane 1.90E+00 133E-04 6.29E-05 2.03E-05 IE-01L 44E-04 2.1B-04 08B}
Hazard Index 2.5E-03 1.2E-03 3.BE-04

AREA Y
Methylene chloride 1.90E +00 146E-04 690E-05 222E-05 29E-N 1.6E-04 1.7E-05 2.5E-05
1,1-Dichloroethanc 1.19E+02 9.04E-03 427E-03  1.38E-03 1E-01 9.0E-02 4.3E-02 14E-2
L1,1-Trichloroethane 1.1TE+02 8.19E-03 3.87E-03 1.25E03 IE-M 27E.02 1.3E-02 4.2E03
Xylene .4E+00) 2.36E-4 L12E-04 361E-05 9E-02 26E-03 1.2E-03 4.0E-04
. 2-Butanonc 9.53E+00 LI2ZE04 536E-05 1.70E-05 9E.02 1.2E-03 6.0E-(4 19E-(4
Hazard Index: 1.2E-01 58E-02 19E-02

- AREAZ
1,1-Dichloroethane 553E+01 420E-03 199E-03 641E-04 1E-01 42E-02 2.0E-02 6.4E-03

L,1,1-Trichloroethane 154E+02 2.48E-02 1.17E-02  3.,79E-03 3E-01 8.3E-02 39E-02 13E-02
Hazard Index: 1.3E-01 S59E-02 1.9E-(2
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TABLE 4-23
Page 1 o[ 2
ACUTE EXPOSURE VIA INGESTION OF QFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBALLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Cxposure Dose (me/kg/da Hazard Quotient
Concenlration Chitd Chitd Child Child Child RID Child Child Child Child Child
Compounds {mg/L) o1 24 59 1014  15-19  Adult {mg/kp/day} D1 24 59 1014 1519 Adult
ARLA W
Chromium 112802 471D 6261304 4.298-04 103804 2ME0M 2UBEM 17+01 47005 63105 43P05 30B05 231305 22B05
Copper 1181202 496004 6S5IE04 452804 3.19B04 2ME-04 236E-H 4102 12002 166802 11802 BOR03 61803 590203
Nickel 1.M1L02 SEATL04 749P-04 S.12B04 362004 2.TTE-M 2681104 .02 28002 37R02 26802 1BROX 14B03  1IB02
Zinc 267H + 00 112101 149001 1020801 722801 5518402 5.ME02 21101 se-01  75R01  SABEO01 36301 281401 271401
Carbon Tetrachforide 10BN 433806 5.750-06 IME06 279006 13006 2.061-06 -03 620004 82004 S56BO4 40004 0B 2904
Chiomfom 2731105 1LIS006 153006 1.041206 7380107 S564B-07 546107 o2 120004 15104 10B04  7AIL05 56005 5505
Methylene Chleride 415804 1.75B-05 231805 159E05 L12005 BS7E-06 8.30E06 61302 29004 39004 261304 1904 14004 14E04
1,1-Dichiorocthane 247E.03 1.048-04 1.38E-04 945E05 6681305 S5.10B05 4.MBE-05 Hi+00 FOE04 14104 950105 67005 S.IB03 49005
1,1-Dichlorocthene L9803 SO0R-05 665105 4551105 3221305 2461305 238E05 91303 s61L0) 74E03 51103 3BE0F 21203 26E0)
1,1.1-Trichloroethane 246803 103304 137H-04 941005 665805 5081105 4.92E2-05 M-01 LI  15B04 1004 74005 56005 SSBAOS
1,1,2-Trichloroethane 4.tRE2-05 7613106 2.MI106 1.60B-06 11306 B.63E07 8361107 4192 44005 59005 40105 28105 221305 21B-0%
Tetrachlorocthene 5.68E05 2WED6 J1ML06 2.17R-06 154B-06 LITE06 1141306 1801 24805 32B405 220805 15005 L2305 LILM0S
Bis(2-ethylhexyl)phihalate 3INE03 1.26B-04 168004 115204 B.1IE05 659805 60GL05 20802 63003 B4C03 S5BE03 411303 31103 3.00-03
Benzoic Acid SO0E03 1.7BEMM 5.03B04 34B04 243E04 1EGE4 1B0B-04 a2+ 0G 95805 13004 B&[E05 6.11L05 46005 450205

Hazard Index 66B01 BSEOl 60BO01 42001 1IE01 32E00

ARDPA X
Antimony ynno2 1571203 2.08E-03 143803 101003 7.70B-04 7.46iH-04 4104 39E4+00 520400 6E+00 250+00 1911400 190+00
Vanadivm 6.1012-03 257004 34IB04 233804 165004 L26E-04 1.221L04 91203 2902 38002 260001 18R4H2 140002 14102
Chromium L1102 475B-03 631803 432003 306803 233803 2268403 1H+01 48004 G6IEO04 AJMM 3B 23804 23004
Copper 3p4BE-02 L6IB0Y 2iSE03 147603 1.04B03 79IE04 76804 402 40802 SABO02 370 26B02 20002 19002
Nickel 22702 390003 S5.18R03 3155303 2I15E03 191B03 LSS5BE-03 21202 20001 26001 LBEO1 13601 96B02 9IB02
Chloroform 356206 1501106 1.9006 L.36E-06 9.61007 TISEOT 7.120-07 1602 15004 200404 14804 9601105 74005 70805
Toluene 1.721-02 10004 96IB04 658104 4.65B-04 3SSEAM 3M4D4 4101 18003 24B403 17003 12003 0U0D4  BIL-OM
1,1-Dichlorocthane 28804 121805 1L61B05 1.10E-05 779006 S5.95E-06 5.761E-06 12+00 12805 15805 11805 7BB06 60B06 SEE0G
1,1-Dichloroethene 1.TIE™M TI9E-06 955006 654006 462006 353106 342006 91203 BO04  LIBO3 TIAL04 S.1B04 39804 IBEAM
1,1,1-Trichloroethane 154804 1ITE05 421305 2BI9BO5S 2041305 156B-05 151E05 W01 3SRG5  ATI05 32805 23305 1IBO05 1705
1,1,2-Frichloroethane I60E-05 151806 20iR-06 138B-06 974807 743007 7.200.07 402 38005 SOB05 3SR05 24005 19805 18105
Tetrachloroelthene LTE-04 15006 100B05 63506 484106 3170106 35BE-06 101 75005 10804 691105 4805 37R05 6105
Bis(2-ethylhexyl)phthalate 68002 286803 3B01201 2600103 134103 140C03 1360103 21302 14001 LYBOL 13001 921102 TOHO0Z  6RE-OR
Di-n-butylphthalate To0E-03 2941304 3I9IB04 268004 1BIE-04 LASE-04 140H-04 I+ 290,03 ASGE03 271303 1903 15003 14803
1%-n-octyl phthatate 95102 4008103 5.0B03 16B03 257003 1960203 1.901L03 21102 20001 2701 1BEOL  1LIE01 B9BE02 9502
Denzoic Acid 4.00E-03 LGREEM 223004 1531004 1OBIRO4 B.261305 B.OOLEUS 411410 42005 5601105 ABEOS 270105 LIBAS 20105
N-butyt benzyl phihalate 200803 RAOLL03 11204 7.65E-05 54001005 4.i813-05 4.00E-08 1o 420004 S6I04 ABILOA 27U 2ITL4 20104

[azard ladex 4911100 6.0114 002 4.2+ 007 295 + 02 22018 +00% 22134 007



TABLE 4-23 (continued)

Pagc 2 of 2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USIE
PROBABLE EXPOSURE CONIDITIONS
NONCARCINOQGENIC CEFIICTS
Exposure Dose (mg/kg/day) Hazard Quotient
Concentration Chid Child Child Child Child RM Child Child Child Child Child
Compounds mgfl) 0] 24 59 1M 599 Adu (mefigfdny)  B1 24 59 044 1519 Adu
ARTA Y

Bromodichlorocthane 40404 LTOEO05 226805 135B05 1090205 BME-06 808106 R-02 850104 11003 781304 55104 424 40104
Chlorolorm 419804 LTIB05 228B05 157B05 1.11005 BASED6 8181106 in-o2 LTE-03 231003 1001293 1IBO03 BSDHM  B21L04
Toluene 6.4413-03 2NE04 360B04 246004 1.4P-04 1.03E04 129204 41101 6804 SOEO04 620004 441104 3IB04 320144
Methylene Chloride 6A13-04 20805 3SBEQS 2450005 1.TIROS 1320005 1.281L.05 6002 45144 60004 41004 290004 220004 21HMM
1,1-Dichloroethane LBOE-03 757805 10IB04 6890305 4R7H-O05 372005 360105 1 +00 76005 101004 69005 49005 L7085 26105
1,1-Dichloroethene 142103 397005 793805 543005 3841105 293105 2841105 w0 661203 BBE03 60803 430003 331203 12803
1.1,1-Trichlorocthane 6211303 26144 347804 2381104 1681204 128H04 124004 91101 291004 3904 261204 19104 1414 1AILD4
1.1,2-Trichlosoethane 4,182-04 L76B-05 2ME05 1601305 113305 B63H-06 B3GI206 41102 441004 59004 40004 28104 221304 230004
Xylene 843004 ASE05 471805 323005 2280105 1.740-05 1.6913.0% 411+ 00 JoBE05 481305 32005 2205 LLOS L7LA05
Tetrachlorocthene 403804 169805 225805 154B-05 1.09B-05 B12B06 B.OGE.04 1201 P04 231004 1LSE0M L4 B3OS 81105

llazard Index LIG02  ESEG2 97003 73040 560103 5480

ARPA 7 .
Chromium 28R40z LI9E-03 13585-03 168203 763004 S582B-04 564004 12+01 1.20-04 1604  LITL04 768205 581205 S61305
Copper 2.14B-02 200B-04 120803 B.I9E{4 S04 442004 4281204 4102 23002 A0H02 2ML0Z 14AB02 RHA02 LB
Nickel . 2691102 LBDEO3 150003 103303 728004 5SSE04 S5.8004 2H-402 3Tz 7S040z 521202 d6H0z  2B81L02 2702
Zinc 28211400 LI9E-01 138B01 108201 7.63E-02 582302 5641L02 21101 C 55101 79001 541301 38101 291001 281101
Toluene 133802 9.80E-04 1J0E-0} B92B-04 6301304 4811104 4661704 L1Lz )] 258403 32803 23803 1603 121303 12000
1.1-Dichlorocthane 1571302 18003 1ME03 983804 695E04 SIB-4 514804 1114100 L1193 141403 981104 70004 5304 S04
1, -Dichiorocthene 264202 111E-03 147103 101ED3 T.41104 5.45B04 52814 91-u3 12101 161301 11801 79202 61802 S91L02
L.1.1-Trichloroethane 1.062-01 446803 592803 4.06B-0) 187E-03 219003 1.12E03 901 30803 661303 45103 32803 248403 241403
L1,2-Trichlorocthane 2791103 LITEO4 156804 1OTE-4 7550105 S.76005 $.581L.05 4110 290 39103 271003 191103 14803 14003
1,2-Dichlorocthane 263302 LIIG-03 147603 1.01E03 711B04 S43IE04 5261104 213091 36003 74103 50803 36B03 270 2601100
Tetrachlorocthene 9.73803 40954 54084 LTIE04 263804 201E-04 195804 1E-01 41200 54B03 37603 26803 200303 20003
Benzoie Acid 1. 701201 TASE03 950803 651E-03 460803 MSIE03 340003 4G+ 00 L8N-03 24003 16B03 120003 BALRO4 BSIL4

1fazard Index 85001 l.lll+mb7.7l}01 S4B01 420001 40000



---------TAEZ!---------

Iage 10l 2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE

RME CONDITIONS
NONCARCINOGENIC EFFECTS
E ure Dose (mg/kg/da Ffazard Quolicnt
Concentralion Child Child Child Child Child RM Chid Child Child Child Child
Compounds mp/L of 24 59 Jol 1519 Adut (mpfhg/dayy 01 24 59 104 1519 Adub
ARPA W

Chromium 1.HWE-02 S9TE04 651B-04 435004 J0SE-04 2.ME-MM 114004 17+01 60005 65005 44005 JAIP0S 23805 JIE0S
Copper 1.20802 651004 TI0B-04 4791404 13GE-04 256B04 3431004 4102 16002 EBRO02 12802 84010} 64B03 B6E0)
Nickel 1L.3BR-D2 1051304 T69BE-04 S.19E-4 364304 2.TTE-4 ATIERO4 20802 15002 IS0 26002 18B02 14802 19802
Zine 267TR+ 00 1456801 158801 107801 T47802 569307 1.63E-02 2001 73801 15061 S54BO01 31 28801 JAR-OM
Carbon Tetrachlonide 1.98E-04 107005 117805 7.90B06 554P-06 4.2)B06 5.66B-06 7803 15803 17803 11003 7T9E04 6O0B04 B.IEM
Chiorolorm INELS L75B-06 191306 129006 9.0IE07 688107 9.23B07 1702 18004 19B04 13804 S0BO05 691305 92805
Mcthyleae Chloride 682204 10RO A04B05 2.72E05 191308 145805 195005 6R02 62004 6TRO04 4S04 32B04 24004 3B
1,1-Dichlorocthane 730803 - I96H04 432804 291B04 204B04 1550004 209E-04 1B+00 40B04 43804 29804 200004 16004 21B0M
1,1-Dichlorocthene J2IE-0) 1744 1.9E04 1.28E-04 B9Y8B-D5 6B4E05 9.17B-05 03 19002 20802 14B-02 10B02 76803 I10BD2
1,1,1-Trichlorocthane 1.50-03 A0TEM 444104 299804 2108304 160B-04 21414 o 45004 49004 JAM04 23004 LBEO4 24104
1,1,2-Trichlorocthane 989E-05 $I6E-06 SES1L06 395B06 2TIEO06 LI1E-06 2BIE-06 41102 L3004 15804 991105 69305 53805 7101405
Tetrachlorocthene 1.2013-04 651006 7.100.06 4791106 1106 2561006 3431106 1n-o1 6SEO05 711005 480105 4B 05 26008 34B0S
Bis(2-ethylhexyl)phthalale 300803 16304 178104 1201204 BI9005 639105 BS7TIL05 W02 E2103 89RO 601103 42103 32003 400303
DBenzoic Acid 9.008-03 4E8R-04 S.33IE-04 3ISYR-04 25214 1L92B-04 257TH04 4F1+00 12804 131204 20805 321201 481005 64805

lazard _lndl:x 51801 8BEO1 57001 42801 21B01 42001

ARIIA X

Antimony 3 none2 201103 2190101 148B-03 1.D3CE03 THSE-04 1061303 4004 SO400 $SSH+00 270400 260+00 201400 270+00
Vanadium 6.100-83 IR 6P 243004 LYIBOY 1LOE0S 1L741L04 103 17002 40042 2702 19802 14102 19R2
Chromivm 1.138-¢1 §13P-03 6691203 451003 316803 241B03 320103 12401 GIE- 67804 45B04 32004 24804 32004
Copper 3 BOE-02 206803 225B01 152P-03 106203 BOYEL4 1.0913-03 41302 §2002 S6E02 38BO2 27002 20B02 27BQ2
Nickel 9230102 SMB01 SS5IR-03 ATIB03 2608-0) L9SE03 2661103 20 2SE01 2BRO01 19B.01 L3BO1 99802 136402
n-Buiyl benzyl phihalate 2.001403 108304 11804 BOOG-05 5.601L05 4261205 5.70E-05 20400 55005 60°.05 40005 28005 ZIL08 29205
Chioroform S_IRE-05 2RIE06 307006 2071206 145006 1.10B-06 1481306 11302 2BE4 314 21004 150004 IR0 1SDDM
Di-n-octyl phihalate B.5012-02 $ 16203 562803 18003 264003 202E-03 2TB0Y 2102 260.01 28301 19B01 123801 100.01 14E01
Toluene 5. 70802 3091303 337003 2.27B-03 159203 1.21E03 163003 41301 75003 8IE03 S70L.03 40B0) 30U03  A1IB0)
1,1-Dickiorocthane 5212804 ‘ 283605 309805 208B-05 146E05 LI1B05 149B-05 10400 2804 1LIE-4 21P4 15B0¢  LID04 1514
1,1-Dichlorocthene 297804 161305 L76B-05 L1905 BIL06 6.1IE06 BAYL06 91103 18689y 200303 13B03 92804 70004 94E-M
1,1.1-Trichtorocthane 1.9 LOSE04 (14B04 7701805 540005 4.11E05 551805 B 12B-04 13004 BSOS G6OEDS 46105 61005
1,1,2-Trichloroethane 67105 164806 3I97E06 2.68E-06 188006 143806 1.9212-06 41102 905 9005 67005 4705 161105 4 81305
Tetrachloroethene 5361104 2911105 3171105 214805 150805 141805 153805 12.01 291304 320004 2304 LSPPO4 LATVO4 154
Bis{2-cthylhexyl)phthalate 6.8012-02 6903 4021003 270103 1LWB03 1ASR03 1L.M4E0) 21501 181102 20002 241202 9S5E-0)  7.202-03 9.71-03
1)i-n-Butylphthalate T.0013-03 ABOL-04 4.141004 279104 1961004 1.4VE104 20004 12+00 IR0 AR 281304 201304 ESIRM 208 4M

Benzoic Acid 4001203 217E-04 237004 160004 1120004 BS202.05 LI4D05 411400 SAROS S90S 401105 2REHHS 21105 290405
: Hazard Index S.613+ 002 62024007 4.28 +00% 29114 002 220+ 0)* 29008




TABLE 4-24 {continued)
Page 2 of 2
ACUTE EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRLENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS

Fxpasure Dose (meg/kg/day) Hazard Quotiem
Concentration Child Child Child Chiid Child RM Child Child Child Child Child

Compounds —mel) 01 24 59 004 519 Adun (mefiefday) 01 24 59 1M 1599 Aduy
ARDA Y
- DBromodichloromethane 1L.1OB-04 397806 65IP06 4.39E06 J08E06 2MBOS 3.14B.06 0.02 B4 3IBO4 22P.04 I5E-04 12804  1.6B44
Chloroform 300004 163B05 1.78B-05 1.200.05 839206 639006 BSTH-06 1602 L6003 18RO} 121003 BAR 04 64001 Bsit o4
Toluene 193802 105B03 1.u4p.03 TR 5408404 41134 Ss51804 41201 26803 29803 2003 14803 LIE-03 14000)
Meihylene Chiloride 7308204 1%6B 05 4.32B-05 29105 204B.05 1535805 209805 6002 6ALL04  T2L04 4991204 J4B04 26004 2SI
1,1-Dichloroethane 27IB-03 148E-04 162B04 1.09104 164805 5811105 780005 12 +00 15304 1600 LIBO4 161L05 SBHOS 783005
L.1-Dvichlorocthene 20 LI 120804 8.148.05 571305 448305 583305 20103 L2320} 131202 91803 630L0) 481203 eS103
1,1,1-Trichlorocthane 1001302 SA2B04 592104 399804 280104 213B04 2861004 arm 60104 66004 444 3104 24004 321804
1,1L,2-Trichiorcethane 550804 298105 325605 2.20005 154B-05 L17TB05 157805 41302 7504 BRIBM 351004 39 2904 29104
Xyleae 1.26B-03 6B4B05 746005 S.03B05 352805 268B05 3.6011.05 42 +00 L7E-05 19005 13805 90205 65305 9.0D05
Tetrachlorocthene 1.3082-04 105306 7.690-06 519806 364806 2TIE06 371806 1B Lipos 1708 52005 3186005 281105 3nos

Hazard Index 198202 21102 L4802 99E 03 76803 1.0B02

ARIA Z
Chromium 2BOE-02 152803 166003 1.12B-03 183004 S96E04 BOOR-4 1E+01 ISB-4 1LTBE4 1.1R04 TBE-05 60R05 8008495
Copper 2.10B-02 LMEO3 L4E03 338004 587004 447204 60004 402 25102 1IE02 21B02 1.SE02 LIB02 15002
Micke) 2.70B-02 L4603 1L6OB03 1.080203 155004 575004 7711EM 2802 1IE02 80102 S4p02 IBE0Z2 298302 39EM
Zinc 2828+ 00 133E01 1671301 1.13B.0] TRIE02 601B-02 806102 2801 17801 BALLOI 5.6B.01 I%E01 30B0t 40801
Toluene GBTE-02 INE0 407803 2.74B03 1LN2B-03 146803 1961103 4E-01 0003 11802 68BEO3 48200 372-0) 49B0)
1,)-Dichloroeihane 59802 287B-03 313B03 21IE-03 148803 1.13B-03 1S1B0) 1IB+00 15:03 31IB03 21803 15803 LIE03 15E0)
§,1-Dichloroethene 52802 239203 I15E03 212803 149E.0) LIDE-03 15280 9E03 1201 35001 24P01  LMLOM 13801 17801
L1,1-Trichlorocthane 220B-m LI9E02 1.30B02 8.78E0) 615303 469803 6.29E-03 2201 13802 14B02 98B0) 68R03 52803 70B03
1,1,2-Trichlorocthane 598-m INRBEOY ISIBM 237B04 166E-04 1.26B-04 159804 41102 81103 BAE0Y S9B03 42B03 JIE03 42B01
L2-Dichlorocthene 6418-02 3481203 303 256303 1.79I0Y 1371103 1.83103 20 L7202 191102 13802 9410 s 921103
Tetrachloroethene 2vu02 151B-04 165803 L1103 78004 SMB04 7914 1E-01 15102 17802 LIBO2 7RRO) 59803 BoOpM
Benzoic Acid LmL-01 ‘ 9.27B03 1.MIB02 6.7BR.03 475803 1620003 486103 413400 2003 25803 171003 L2103 2.iB-04 12003

Mazard Index 138+00° 14+ 00P 93201 65801 Sopoy 65801




TABLE 4-25
Page 1 of 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFP-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
xposure Dose {mg/kg/day) Hazard Quotient
Concenination Child Child Child RID Child Child Child
Compounds _(mefl) 06 212 1317 Adult (mg/kg/day) 06 212 1317 Adult
. ARIA W

Chromium L12B-02 143106 10706 BASE-05 1358407 1201 141305 L1205 89306 TAB-06
Copper 1.1BB02 1.08R-06 B.OGE-07 6.66E-07 s507 2B-02 SAB05 43805 J4AB05 28805
Nickel LMB02 1.22B06 915807 7568307 6.2682-07 6004 2.08-03 15SE-03 13803 1080}
Zinc 26TR+00 244804 1.822-04 15184 1254 10 2410} 14203 tSB03 131303
Csrbon Telrachtoride 103804 6.44B-06 4. 73006 INED6 A UE06 61303 1.1B-03 81004 6. T34 5514
Chioroform 2. NeR05 1.68 B-06 1.25B-06 1.041-06 B.59E-07 tp-02 1704 1.OEM 1.08-4 8.61-05
Methylene Chloride 415804 255805 1918405 1.58R-0% LIIB05 6102 4324 34 2.613-04 22804
1,1-Dichlorocthane 247E-0) 1521004 1.138-04 9.2388-05 1.9005 TR-01 22B4 16BWM4 1404 1LIE4
1,1-Dichloroethene LI9E-D3 TIEB0S S54TE05 45205 175005 s8R-m 9.1E-03 691103 5TE-0 4.78.03
L1,1-Trichloroethane 2468203 1528004 1.138-04 9.M12-05 175205 .1E20) ] 1.98-04 14B-04 1284 9. 7TH-05
1,1,2-Trichlorocthane 4.188-05 2356B06 1.9213-06 1.59E-06 131806 4P02 64B-08 4 8R.05 40805 33808
Tetrachloroethene 5.6811-05 3488306 251306 216306 1.79B-06 9R-02 AE-05 29R-05 24B-05 20E-08
Bis(2-cthylhexyl)phihalate  3.00E-03 9.132.07 581107 564207 468107 apm 30804 23604 19604 1.68-04
Benzoic Acid 90000 2. 74B-06 205806 1.69E-06 141B-06 2400 LAE-06 1.0B-06 g4R 07 69607

1lazard Index 1.6B-02 1.28-02 1.0B-02 8.3B8-03

ARPA X

Barium 1.13-02 1.03-06 o7 6.3807 S.29E07 SE03 2IBE-M4 15804 1304 11004
Antimony 3nnoz 341006 2551106 2.10B-06 1.75807 2005 L7801 1.3B-01 LIB-O1 8.712.02
Vanadivm 610003 55107 416807 INB07 285E-07 S04 1.1E-0) B.4R-04 6.90-04 5704
Chromium 1.133-01 1LH4E-05 1.08E-05 211B-06 71.4082-06 1R-01 1484 LIBO4 91608 TAB05
Copper IBB-02 ASIB06 263006 2.18P-06 1.80§-06 2B 18B-04 1.3B-04 1.1B-04 9.0E-08
Nickel 927602 1. 781806 632306 5.3B06 433306 6104 1.31-02 927203 8.11303 661300
Zinc 18313201 1.67005 1L.15SB05 1.038-05 85606 1801 1.71B-4 1324 1on-04 8.61%-05
Chloroform 3561005 218006 1.642-06 1.35006 1.I2B-06 1202 22B-4 1.68-.04 14804 11804
Toluene 1.712802 119803 8.890-04 THIHM4 6.0982-04 410 JOoBRM 22E01 19203 150.01
1,1-Dichlorocthane 2.88B-04 L.TI0S 1.33B-65 1.09B-05 92.088-06 TB-01 25805 1.9B-05 16805 13105
1.1-Dichloroethene LHE-M 1.058-05 TBR5P-06 649806 5.398-06 8BS 1.310) 9.88-04 B1(4 6.713-04
1,1,1-Trichlorocthane T4B-M 4.63B05 346205 287108 237E05 8.1E2-01 5.7TR05 43805 JGE-05 29805
1,1,2-Trichloroethane 360805 221806 1.6503-06 1360106 11316 4B-02 55805 41805 JAR-08 280105
Tetrmchiorocthene 1,914 1.10005 R.2IL08 6. 90206 5.645-06 02 1.HWM 92005 1.6013-05 6.201-05
Vis(2-cthylhexyt)phthalate 6.8011-02 . 2071105 1551105 1.2813-05 .1.0611-05 03 691103 5.21.03 421303 3.51L03
Di-n-butylphihalate 100803 213206 1.591-06 1.321306 1.0913-06 2eMm 1.1308 B.01L-06 6.601-06 540106
Benzoie Acid 4.003403 1.2213-06 9131207 7.5011-07 6.241.07 W0 6.11107 46107 AR-07 3
Di-n-octyiphthatate 950102 2891305 21705 1L.TREL-05 1.48E-05 2802 141103 LB B4 7414
N-Butylbenzylphthalate 2.00E-03 610307 45707 315807 A12EO7 - 2301 3106 2.31.06 191106 1.61-06

tlazard Index 2.012-0% 15808 1.21L0¢ 1001



TABLE 4-25 (continued)

Page 2 0f 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Pxposure Dose (me/kgfday) Mazard Quotient
Concentration Child Child Child RID Child — Child Child
Compounds ‘ 44 iz JES YA Adult (mg/kg/day) &6 iz B Adult
: ARDA Y

Bromodichloromethanc ~ ~ A04E-04 249E05 1.86B-05 154B.05 1.28B.05 802 12803 9.3B-04 78E-04 64B.04
Chioroform 4 D9E-04 251008 188805 .  ISSBOS 129805 1202 25E-03 19203 16803 13803
Tolucne 644103 4A46E-04 3DEM 2BEM 229804 401 1LIE0 BALL04 694 S04
Melhylene Chloside 64IB-04 IMEDS 2H4E05 244805 2.02B-05 602 66804 49004 410804 JARO4
1,1-Dichlorocthane 1.8083-03 1.11B-04 B27E05 6831305 5.6TE-05 m-01 1284 1.21004 991105 82205
1,1-Dichloroethene 142803 8BS 653805 SWR05 442005 BLL03 L1102 8.26.03 68110 5.60103
1,1,)-Trichlorocthane 6.21E-03 38IE-04 285E-04 236804 1961204 BL-01 48004 16B-04 30B-04 24104
11,2 Trichlorocthane 415804 256205 192005 159B-05 1.31B-05 4B-02 6AE-04 43204 40B-04 33
Xylene BA3L04 S5.18R-05 3871108 321005 2.65E-05 4n+00 13005 9.7E-06 B.11206 66106
Tetrmchlaroethene 4.03B-04 247B05 18605 153805 1.281-05 YE02 27804 204 171204 141204

Hazard Index 18B-02 13802 LIB02 9.28-0

AREA Z

Barium 1.66E-02 152806 1.1E06 9. MB07 1.8E07 Se-0 JO0B04 23B-04 1L9B-04 1.68-04
Chromium 282802 16006 270806 223606 1.858-06 1201 36808 2.TE-08 22805 19805
Copper 2.14E02 1.95B-06 146306 1.21B06 LOOE-06 2802 9.3E.05 13805 6.1E05 5.0R.05
Nickel 269802 2461106 1.B4B06 152806 126806 6104 41803 1LIE0 26103 21EM
Zinc 2828 +00 257004 1.930-04 159004 1.921204 1E-01 268203 191103 1,680 13803
Tuluene LNER 162803 1.20E-03 9.9611-04 8.260-4 AR01 ' 411E-0) 301203 25803 LIED)
1.1-Dichlorocthane 25702 159803 1.18E-03 9.7612-04 B.09E-04 THOL 23803 11203 14803 1.28-03
1,1-Dichlorocthene 264B02 - 1.63603 121E-03 1.0011-03 8321203 81203 20801 15801 1.3E-01 1.18-01
1,1,i-Trichlorocihane 1.06E-01 6SIE-03 4.8811-03 4.03E-03 335510 BL-O1 B.AEL03 611203 SIRD 4200
1,1,2-Trichlorocthane 27903 L2004 1.298-04 1.061-04 B.791L05 A0 4380 3280 27803 2280
1,2 Dichlorocthene 263002 1.62B-03 1.21E-03 9.990-04 8.28E-04 1801 81RO} 61803 50003 41803
Tetrachlorocthene 9.731-03 5.9812-04 44704 AMEM 3071404 902 66003 5.01203 4180 34803
Benzoic Acid 1.NE0] S.ATES 38TILAS 319105 265B-05 21400 26805 19805 1.612-05 131205

Hlazard Index 241301 18E-01 151801 1.28-01



TABLE 4-26

‘ Page 1 of 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAT GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Baposu kg/da Hazard Quoticnt o
Concentration Child Chitd Child RID Child Child Child
unds —ime/Ll) 26 212 1317 Adult (mp/kg/day) 06 242 1317 Aduft
AREA W

Barium 3o 5.638-06 422006 JATE-D6 189B-06 20} 1.1E-03 8.6R-04 69804 5884
Chromisvm L10B.02 236806 1L58-06 . 145B06 1.20B06 1801 24205 18B-05 1SE05 1.2B45
Copper 1L.20E-02 1.34B-06 1.372-06 1.13B06 9.3%E-07 2802 9.2805 1.2B03 sapgos 48B05
Nickel LIE-02 1.99E-06 1.48B-06 LR2EB-06 1.01E-06 6B-04 1303 26803 21203 1.3
Zine 2672400 4.09E4 JME-4 251E-04 208B-4 101 4.18-03 3.0R03 25E-m 21803
Carton Tetmachloride 1.98E-04 212085 152805 1.25805 1.4E-05 6103 s5e.m 28E0) 22803 19203
Chloroform AE05 333306 247806 2.05B-06 1.698-06 1202 3304 25804 21E-04 1.TB-04
Methylene Chivride 682804 THEADS 5.2B05 43208 359B-05 6102 1.28-03 92204 T304 6.28-04
1,1-Dichlorocthane T.MED] T54B-04 559E-M4 4.62P-04 1MB-M 701 1Bl 84AB-4 6. 7804 561304
1,1-Dichlorocthene -0 INEH 246E-04 20384 1.698.04 81203 42002 32802 261402 22802
1,1.1-Trichlorocthane 75003 115804 SMB-4 475104 IME-04 81101 9.70-04 161004 608204 S 1E4
1,1,2-Trichlorecthanc 9 RYE-05 1.02B.05 T7.58E-06 6.26E-06 5. 19B-06 4102 2.68-04 20B-04 168204 13004
Telrachloroethene 1.208-04 1.24B-05 219206 T.6013-06 £3013-06 912 14804 LIB-O4 R.611-05 72805
Bis(2-cthylhexyl)phthalate  300F-03 153606 114B06 9380107 115807 3203 5.1R03 40803 38M 27109
Benzoic Acid 9.00E-01 46006 IAIE06 282806 LMB-06 22+00 231306 [.BE-06 14806 12006

. Hazard Index 6,102 488202 AZE-02 12802

ARPA X

Barium 1.13B-02 T L0 1.29B-06 1.06B-06 BBIBO7 S0} JAB-04 1.TE-04 2184 18804
Antimony I TOB-02 5.68B-06 4.2013-06 1 49B-06 2891306 2805 28801 1.28-01 1AB01 15801
Vanadivm 6101103 9.368-07 6.M1-07 514807 416807 SE-4 1.98-03 15803 1.28.03 9BE-4
Chromium 1.13B-02 1.1JE-05 1.BOE-05 149005 1.2318-05 110! 11804 1.BE-04 158304 1264
Copper JROB-02 583006 4331706 358006 2.9613-06 2302 29804 22B4 t8E-M 1514
Nickel 930802 1.431105. 1.06E3-05 8. 74H-06 126006 61204 24B-02 198 15802 12802
Chloroform 5.18B-0% 5.35B06 1 96P06 32806 2T1B-06 1202 SAB-04 40804 334 27804
TFoluene 5. 70802 5.89E-03 4.36B-03 360806 29EB-03 4801 1L5B-02 1.1B02 92301 1.TR-03
1,1-Dichlorocthane SNEH 5.39B-05 4,00B-05 3NE0s 2L MBS TE01 1.78-05 60805 48205 40005
1,1-Dichlorocthene 291034 307805 2278305 1.8813-05 157805 81103 380203 JO0BH 2480 20203
1.1,1-Trichiorocthane LI L9E-4 1.481%-04 §.2208-04 10104 811 01 25114 1.90-04 16104 1304
L,1,2-Trichlorocthane 6.THBAS 6.9311-06 5.143-06 4.24B-06 352806 41302 1.70L.04 14804 L04 9.t11-05
Tetrachioroethene 536B-4 5500 4.10B-05 340805 2828405 9802 61004 480304 jarmM 3284
Bis(Z-clhylhexyliphthalate  6.80B-02 3.480-05 25RE-05 2.13E.05 1.77E-08 3103 12802 UB-03 12003 61103
Di-n-Butytphthalate TO01L-03 3581106 2651306 219104 1.8203-06 21%-0t 181205 141305 1L1E-05 9.41-06
Benzoic Acid 40003 204306 151806 1.2613-06 1.0413-06 211+ 00 10306 a.0i%-07 641307 53107
N-Iutylbenzylphthalate 200103 1.02E-06 7551207 6301107 5.200.07 nm 141206 2.50.06 2 1. 71406
Li-n-uctylphthalate 950802 4851108 A50-05 29005 2ATB-05 IB03 LALL-02 r2002 L0102 TR

Hazard Index 34101 201201 24101 1.RL-03



TABLE 4-26 {continued)

Page 2 of 2
ACUTE EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4) -
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Fxposure Dose (mg/kg/day) Hazard Quotigm
‘ Concentration Child Child Child RM Child Child Child
Compounds —{meft) 06 112 1317 Adult mg/kg/da 046 e 317 Adulf
ARFA Y
Bromodichloromethanc 1.10B-04 LI4E05 B.42B-06 6.96B-06 5. 78006 802 5.TE-04 42004 ISE-4 904
Chloroform 3.00B-04 109805 20B.05 1.89B-05 158105 1202 B0 pk1i%i3] L9B03 16803
Toluene 193002 2.00.m 148E-03 L2020 1OIE-06 4B-01 SO ATRm B0 25803
Mcihylene Chloride TWE4 7154808 559E-05 4.62B05 384005 6B-02 13003 93R04 1.78-04 64AR-04
1,1-Dichlorocihane 2DE0 2828-04 21004 1704 L4404 o1 401004 10B4 25804 21BM
1,t-Dichlorocthene 24003 211B-04 157104 1291004 1071204 BR-03 26H02 201002 L.6B-02 13802
1,1,)-Trichlorocthane LOGE-02 _ 1.0JB-03 T66H-04 63954 525814 301 1.313-03 951104 791,04 6.611-04
1,1,2-Trichlorocthanc 550804 5.68E-05 422805 348B-05 2.898-05 1B-02 14R-03 11803 804 7.28-04
Xylene 126803 1.30B-04 9.65E-05 798105 6.621105 AR +00 33808 24B-08 20B-05 1708
Tetrachlorocthene 1.30B-04 134105 S.96E-06 8.231-06 6.8IB-06 sB02 151304 1104 9.1R08 16805
Hazard Index 3.8B-02 28R-02 23E-02 19802
AREA Z
Barium 1.66E-02 25IB06 1.89E-06 1.57E-06 1.308-06 SE03 5.1B4 3BE-M 3IB-04 260
Chromium 280802 6.0111-06 4461206 3681106 305B-06 120 60105 45005 1TH08 3105
Copper 2100302 I BE-06 238006 1971106 1.640-06 Mmm L6B-04 12804 1.08-04 8.3e-08
Nickel 201502 4141106 308106 2531106 210806 61104 69103 52003 43B03 ISEM
Zinc 282B+00 43144 1210 264804 21904 1201 43003 326003 261103 2200
Toluene 68TED? 7.10B-03 5.2B0) 431203 1.69H-03 4101 18102 1380 L1103 9.1B03
1,1-Dichlorocthane 529802 5.473-03 405003 ' 2135803 2.78E-0) 7B-01 1801 S.8E-03 49003 401303
1,i-Dichioroethene 520402 549E-01 4.08B-03 337803 290 8E-03 6.98-01 S.18-01 £2B-01 seal
L1} -Trichlorocthane 2WE01 221002 1.6812-02 1391202 L6102 8101 28B-02 2IE02 1.81L02 15802
1,1,2-Trichloroethanc 593803 612804 455814 175104 312004 4802 ' 15002 Ligo2 95803 19E-0)
1,2 Dichloroethane 641B-02 6621103 491B-03 4.05B-03 337E-0 28-m 33B02 5B 21802 1.TE02
Tetrachlorocihene 29602 288E-03 213803 1771103 1461203 02 32102 24802 20802 16802
Benzoic Acid 172801 B.49E 05 6. ME LS SIEGS 442005 22+00 43105 12805 27805 2.21005
Hazard Index BA4L-01 620101 5.2001 431208
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CIIRONIC EXPOSURE VIA INGESTION OF OFF-TCAAY GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFTFECTS

Pposure Dose {mp/kg/day) Hazard Quolicnt
Concentration Child Child Child Child Child RID Child Child Child Child Child
Compounds _{mg/ty 01 24 59 1004 1519  Adul (mg/xg/day) Ot 24 59 1004 1519 Adul
ARPA W
Chromium 1.12B-02 471804 626804 429004 203004 2210004 224804 1B+00 47004 6304 43004 JO0R-04 23B0M 22BM4
Copper L1BE-(2 49%6E04 659004 452804 319004 244004 236804 4102 12002 L6002 1IP02 ROP0Y 61BO3 5900
Nickel 1.ME02 SHMEM TR S1E04 162004 2704 268104 0 2892 37002 260302 1800F 14E03 L3R
Zinc 2672400 1L.12E01 149201 1.02B08% 722802 551B02 5. MEBE-02 21101 SOt I5B-01 SIBO01 36E01  18B-01 2.71k01
Carbon Tetrachloride 103584 433206 5 E-06 3MB06 279B-06 213806 2.06B-06 TR04 62003 82003 S6B03 40003 0B03 292D
Chloroform 2NE05 LISB06 153206 1.04B06 7381107 564807 54607 11202 12004 15004 10104 7T4B05 568405 53B05
Methylene Chloride 415204 175805 2R2B05 1590305 1.12B05 8571306 B.I0E 06 61102 20004 3914 261304 19004 14BD4  14B04
1,1-Dichiorocthane 247303 1484 1.38B-04 945B05 6.68B-05 5101105 494B05 11201 10003 1413903 95IL04 STEM4 SR04 498
1,1-Dichlorcethenc 1.198.03 SO00R-05 665E-05 455005 322805 246005 238B-05 -0 56003 T4E03 S1003 3REOY 2TR03 260003
1,1,1-Trichloroethane 24603 1.03i-04 13704 94IE05 665005 5.081105 4.92B-05 M-02 1LIB0Y 15803 10303 74B04 S6804 55114
1,1,2-Trichlorocthenc 4.1B13-05 17761206 230-06 1.60E-06 1138506 B6IE-07 83B07 4103 44004 S9BM 40104 28R4 22004 2HM4
Tetrachlorocthene 5.682-05 23906 I1TE06 217006 154006 LITE-06 1.14B-06 1002 24R04 3204 22004 1S5EB04 12004 LIBM
Bis(2-cthylhexyl)phihalate 3. 00B-03 L26B-04 1681304 1.15B04 B.It0R05 6.198-05 6.00[1G5 B0 63303 84003 58103 41B03 311203 30E03
Benzoic Acid 9.00E-03 1TBEO4 S03E04 J448-04 2430304 1861504 18004 40+ 00 95005 LIBO04 BO6EOS 6GIEO5 461005 45005

Hazard Index 6.2E0f B3IEO1 571201 40801 J0B01 30801

ARPA X
Antimony innez 157203 208B-03 143003 101B03 TTOBO04 746E-04 L] I9B+400 5.2E400 36B+00 235E+00 19B400 1.902+00
Vanadium 6.1013-03 257204 JAIE-04 23004 165304 12604 1.22EM 91103 2902 3BED2 26102 181302 14R02 14002
Cadmivm B.20803 45004 4358004 ITAEDS 2220004 169004 1B 514 690t 92001 63101 44001 348201 33t
Chromium 113202 475003 631003 432003 3.06B03 2.0E-03 226E-03 11+ 00 48B03 6IED 43803 3IE0Y 231103 23003
Copper up-02 161203 2.151303 147803 1.040-03 793004 7681104 402 A0B02 SAR02 37002 260302 200002 19E02
Nickel 927002 390203 5.18B-03 355B03 2.15C03 19iE03 185E0) mm 20B-01 26001 18801 (13E01 96802 93002
n-ButylBenzyiPhthalate 2008203 BAOD-05 1.12B05 765305 SA0E-05 4.13B05 4.0EQS 210t 4204 Soll4 3RRO04 2TR-04 2104 20B-04
Chloroform 156805 130806 199806 1.36E.06 9.63E-07 7350307 7.12007 102 15104 20004 14B04 961105 7T4HO5 TIBAS
Di-n-octyl phthaiate 9.508-02 IWE0) 50003 3631103 2357003 19%6E-03 1.90E0) 20302 20001 27B01 EBRLO1 1300 981202 9SE2
‘Toluene LR 1DE04 961E04 65BB04 465004 3ISSDD4 I44BH4 o 24003 22B0Y 22003 160803 12803 11B-03
1.1-Dichlorocthane 28804 LA30S 161805 LIOBS 72.791306 5950006 5761306 101 L2004 16B-04 1LIB04 7BBOS  60IM05  SEE0S
1,1-Dichlorocthene LTIE04 19206 955006 6S4B06 462806 35206 342806 903 SOEO4 LIBDI 73R4 S1B04 1904 IBEO4
L1,3-Trichlorocthane T5P-04 317305 421305 2891205 204E05 1561305 151B05 JE-a2 ISE 4TR04 2B 04 23804 LB LTEHM
1,1.2-Trichloroethane 160805 1511306 201206 1.380E06 9.4B-07 74307 7.20B07 -0 3604 SOBOMM 3SB04 24004 1SR4 1BIEM
Tetrachlorocthene LIR4 75006 1008205 685006 484206 306 ISBE-06 - T5R04 LI 691M04  4BE4 3TLM 361
Dis(2-ethylhexyl)phihalate 6.80E2-02 2861103 3501303 260B-03 1841103 1.40E03 136D - 14101 191301 13301 920302 TONL02  GRINOX
Di-n-Putylphthatate 7.0013-03 2 3911 2680404 189104 1LASIO4 1400104 11301 291103 390403 27003 191203 1583 RALOD
Benzoic Acid 4.002-0) 168B-04 223304 1533304 1.083-04 B26BE-05 BOOBLUS 41400 420605 56005 3IBRO5 2LAL05 2ELDS 201005

Hazard Index S.00+00a 6.7E + 0% 4.610+ 00a 3.213 +00° 2.488 +00% 2411+ 00°



TABLE 4-27 (continued)

Page 2 of 2
CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
ure Dose {mp/kg/da lazard Quotient
Concentralion Child Child Child Child Child RIMD Child Child Child Chitd Child
Compounds {mg/L) paN 24 39 10-14 15-19  Adult {mg/kg fday) L1 24 39 1014 1513 Adult
. ARPA Y

DBromodichloroethane LI0E-04 S9TB06 65106 4.39E 06 308006 2MO06 3.14B-06 2802 JOBC4 3IE0M 22804 1SEM 1204 16004
Chioroform 3B L6IE0S 1.78EDS 1.20BE05 B.I9IL06 6391306 857006 18-02 1.6B03 1BE03 12E03 BADOd 641101 REEM
Toluene 6.448-03 ILTIE04 360E-4 246104 1.74B04 1.IB04 129004 k1E2i)] 90804 12B03 BI04 SERO04 44004 43004
Mecihylene Chioride : 641B04 270BE05 3SBE0S 245E05 1.TAEOS LNBOS 128005 611-02 45B04 6004 4IB04 29004 22D 21004
1,1-Dichloroethanc 18003 TSTE0S 101IE04 689005 487805 ITEO5 3.60E-05 11301 T6E04 10803 6924 49304 3714 16004
1.1-Dichlorocthene 142803 59705 79IB-05 543C05 3BIEDS 293B05 284005 9203 66003 BBEO0} 6O0R03 431303 13B03 32000
1,4 1-Trichloroethane 6.212-03 26104 347E04 23B04 L6EEO4 12801004 L24EAM 02 98-03 3901 260303 19EH-03 1480 14003
I.1,2-Trichtoroethane 4.1811-04 LI6E0S 2TMEDS 1.60E0S LI13E0S B6IRO6 836106 4103 44803 5980} 40003 28003 2208403 21003
Xylene BI04 ISSE05 4NENS LBR0S 228805 LT4BOS 1.69E0S 8+ 00 L8EN5S 24B05 16B05 11005 B7B06 B5H04
Tetrachlorocthene 403804 LEPE-05 2.25B-05 1541305 1.09B05 B.320.06 B.06E-06 11102 LI05  231003  RSLOY LIBOY RO B.11:04

lazard Index 1.8B-02 26802 1.71.02 12802 95005 9SE03

AREA 7,

Chromium 28202 119803 158E-03 108B03 76IE04 S58B4 SHE-O4 HI+00 L2B-03 16803 11B03  76B04 SBE4 S56R04
Copper 214802 9.00E-04 120803 BI9E-M 5 E04 442B04 4280504 4102 2302 30B82 201102 14102 1102 111362
Nickel 2698002 LI3E0} 1.50E03 1.03E-03 728844 S555R44 53R 2862 STE02 15002 52802 3I6E02 28E-02 27002
Zinc 2B2B 400 1ISE01 138801 10801 763B02 562801 S5.64P.02 21 5900t 79801 S4E01 38RO 29801 28040}
Acetone 700003 2ME04 I9IE04 2681104 1RULLD4 14504 140004 101 29803 19303 27803 19803 1SE03 14B03
Toluene 230 980B-04 L30BE03 R92T04 60E04 4BIEM 456004 a0y JI03 43E0 0R03 203 L6BDY  16B-03
L,i-Dichlorocthane 25,2 LBOEO} 1LME0Y $RIE-04 69504 5IIE-M 51404 11201 LIEO2 14002 9BE03 70003 33E03 S1B0)
1,1-Dichloroethene 264202 - LIIB03 147203 101803 7.14BM 5458-04 S.281-04 203 12001 16E-01 LIBOF 79002 610302 59120
1,1,1-Trichlovocthane 1.062-01 446803 5903 406803 287003 2191103 21200 9nLe S0B0z 660102 4501002 320002 24B02 24102
1,1,2-Trichlorocthane 2 0B-03 L17TE04 156B-04 1.07B-04 755805 S.76I05 S58ELUS 41303 29802 39802 27802 190302 14B02 14042
1,2-Dichlorocthene 1.633-02 LG 147003 101003 72.11BO4 S4IN-04 S26E-04 2842 56802 74802 SABO2 36002 27802 26802
Telrachiorocthene 9.E-0) 409E-4 SHEO4 AT2L04 263B04 201804 19SE-O4 1802 41B02 54B02 37802 26802 20807 20101
Benzoic Acid LT0B-01 75803 9501203 6510403 460003 ISILL0I I40RD) 4B +00 1803  24E03 16803 1201 BEIL04  BSE-

Hazard Index 998301 13E+00° 901201 63101 48101 471201



---------TAL-lIZB---------
Page 1of 2
CHRONIC EXPOSURE VIA INGESTION OF OFI-TCAADP GROUND-WATER (UNIT 4)
CURRENT AND RME FUTURIZ LAND USE
RME CONDITIONS
NONCARCINOGENIC BFFECTS

Iixpusure Dose (mg/kp/day) 1lazard Quoticol
Concenlralion Child Chitd Child Child Chitd RID Child Child Chid Child Child
Compounds _(mgly . 01 24 59 04 [519 Adut {mg/kg/day) o 24 59 004 1519 Adult
ARPA W
Chromivm 1.10B-02 S9IE04 651P04 4391304 IOBE-0M 2MEO4 3B 1B +00 60004 65804 44104 JIB04 23304 JIEM
Copper 1L.20B.02 6S51E04 T.10BM 49E-04 336ED4 256804 1430004 1802 161302 1800 12802 E4E0) 640303 B6I03
Nickel LWB02 TO5B.04 76984 S5.19B04 IMED4 277104 371E04 M0 15002 3BE02 26802 16302 14EOT 15102
Zinc 267H+00 145801 15BB-01 107801 747302 5.6%B-02 7.6302 0t TAR01 79001 S4BO1 17801 2BEO01 35001
Carbon Tetrachlonide 1.980-04 107005 1.17B05 7901106 5S4B06 422106 5.6613-06 M 1500 17202 11302 7SB03 60103 BIL0)
(horolonm 3OS L5806 191R06 129806 903R07 688E-07 923807 1202 1804 19004 13B04 90D05 69005 92405
Methytene Chioride 682104 IMWE0S 4ME08 272E05 L9IE0S 145E05 5951005 601-02 62104 6TEO4 A4S 12E04 24004 1IHM
1,1-Dichlorocthane 7.30103 19604 4320004 291804 204804 155804 2.098004 1o 40P03 43003 29803 201103 16003 21803
1.i-Dichlorocthene 32103 LT4E04 190004 1288804 BSRIL05 684B05 9.1702.0% 91103 19802 201302 14202 10BO02 16003 10002
1.1,1-Trichlorocthane 750803 40704 444004 299004 2.100-04 160004 2.14B04 91102 45003 49003 1IB03 23803 181203 24E-0)
1.1,2-Trichloroethane 928905 SIB-06 585106 3951106 277806 211006 283004 4103 130003 1S 03 99104 S9BO04 5304 T4
Tetrachloroethene 1.201-04 651806 10B-06 479006 3361106 2561006 31438006 18102 65104 71304 4BIRO4 34PP04 2604 34004
Bis(2-ethyihexyl)phthalate 3.0:12-03 161304 L7BE4 1L.20P-04 89105 6.391-05 BS5T1US noz B21L0Y BIR03 S0P03 42003 32003 4310}
Benzoic Acid 9.0012-03 488004 53384 ASIB4 252004 1921104 25734 411400 L2B4  1IG4 90005 32000 481005 640805

Mazard Index BABOI 901201 62001 43801 32801 44BN

ARPA X
Antimony o2 201803 2.19803 1480103 103203 7BRE-04 1060003 484 SOB+00 SSE+00 370400 260400 201+00 2702400
Vanadium 6.1011-03 304 IGIE04 2O 171B04 130804 14004 w0 3702 401202 27102 19B-0 14102 191102
Cadmivm 8.2012-03 445804 485804 327B-04 229304 1LTSE04 24004 504 89701 97001 6SEO01 46801 356301 47801
Chromium L1301 6.13E-03 669E-03 4SLE03 316B-03 2411103 1230203 182 +00 6IR0) 6730} 45E0) 320003 24801 320003
Copper json02 206B03 2.250-03 152803 106803 S09E-4 1.09E-03 41102 52002 S6B02 3AR02 27001 20002 2TILO2
Nickel 2301102 S040L03 SSIR03 17IE-03 260R-03 198003 266203 21102 2S5E01  28E01 198201 13BO01 95802 13202
Chloroform S.IBE-US 281006 J07E-06 2071306 145806 1.100-06 148R06 1102 28R4 IBE04 21804 1SHO4  LIEM  ISEM
n-Buiyl benzyt phihalate 2001203 1LO9E-04 119004 BOOE-DS 35601305 4268305 5.700-05 pitan} 55004 600004 40004 2BBO04 2IBH 290
Di-n-octyl phihalate 950802 516003 5.62B-0) 1800303 2641303 2021003 2.72E-0) 0z 26801 281201 19E01 131201 100001 141101
Toluene 5. 002 309003 33B-0) 227E-03 1S9B-03 1.2180) 1.63E-03 no 1LOE02 11002 7680} S300) 4080} S4E0)
1.1-Dichlorocthane 5220004 283805 3.09B05 208B-05 146E-05 L1IBOS 149305 180t 28004 31E04 21044 1SEO4 LIEO4 LS04
1.1-Dichtorocthene 297104 L6105 LT6R-05 1191305 B3I1-06 633116 BASE 06 M3 18203 20003 13003 92808 701104 94BN
1.1, 1-Trichloroethane 19320 1LOSEH 1141304 7701205 5400305 41105 351105 902 12003 131403 86004 60P-04 46804 6.1M
1,1,2-Trichlorocthane 671008 IGEDS 397106 268106 1BBUID6 143B-06 1.9213-06 41303 SIR4 99144 6TIOA  47E04 36l 4BIM
Telrachlnrocthene 536804 2911105 3ITILOS 2141005 1501205 1418205 1331308 11302 29003 32103 241R03 ASE03 LItmy 1S0R03
Ris(2-ethylhexy!)phthalate 6.R013-02 ISHR03 4021203 27803 1908203 145803 1.941103 2102 18001 200.01  136HDL 951302 723402 97002
Di-n-Butylphthalate T008-03 IBOR04 4141304 279004 1.9613-04 1491304 20804 IE-m 318103 41803 280103 200403 L5103 200N
Benzoic Acid 400141 21704 2378404 LAOEM 112004 BS2E05 1140804 411400 S4E05 591405 400805 281205 2105 291005

lazard Index 680+ 007 7417 4 00 S.01 4 10 3,501 4 00® 2.7114 00° 3,611+ 00°



TABLE 4-28 {continued)

Page 2 of 2
CHRONIC EXPOSURE VIA INGESTION OF OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND RME FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
e _Exposure Dose (mg/kg/day) Hlazard Quotient
Concentration Child  Child  Onitd Chitd Chid RID Child  Chitd  Child  Child  Child
Compoupds {mg/L.) S 24 5% 0§59 Aduh (mg/kg/day) &1 24 59 1014 1519 Adult
ARIIA Y

Bromedichforomethane L10B-4 391306 651E-06 439306 1DBE 06 2ME06 314706 2802 MBEM IIEM 22804 1SEO04  12B04  16B0¢
Chloroform 3.00E-04 163005 1.78E05 120005 8391106 63906 B.STE06 1H-02 16803 18B03 12003 SARG4 64RO B6E-04
Toluene 193802 10520 1.14E03 7.70B4 SA0B04 4.11E-04 SSIE-04 301 3503 38203 26E80) 181203 14103 18ED)
Methylene Chiloride 730804 396805 432805 291E05 204005 1550.G5 2.090.05 61102 6604 72B04 49E04 A4 26B 06 3ISBEW
L1-Dichlorocthane 1B L4BE-D4 162804 109804 764005 SBIEO0S T7H0B-0S 101 15B03 16B-03 LIEGY 76R04 SSOM  7ARO4
1.)-Diichlomethene 20403 LIIBM 12IBC4 BB ST7IE05S 4MEQS 5BIN-05 91303 12802 13802 901203 AIRO3 48303 65003
1,1)-Trichlorocthane 1.00B-02 54004 592804 39904 280B04 213804 285H-04 9E-02 60003 66E03 441103 3IB03 24B403 312003
11,2 Trichiorocthenc 55004 298805 325805 2.20E-05 1541305 1.I7E.05 157008 412-0m 50403 BIR0)  SSEO3 A9R03 29B03  390L0)
Xylene 1.26B-3 684B-05 74605 5031305 IS2B05 268005 I 60P-15 21402 lapos  37os 250405 1BBOS 101305 18105
Tetmchlorocthene 130104 T05B-06 T6IE06 519006 364106 27706 ITIR-06 1E-02 204 1080 521004 3eE04  28HA4  17E04

Hazard Index 34002 37002 25B07 18802 13002 1BE-02

: ARIA Z

Chromium © 2800 152803 166803 LIZE0) 783004 SH6E04 S.00EO4 1B+00 13803 17E03 1LIR03 78E04 60E4 BOBGS
Copper 210802 LISED3 1L.24E03 B3SE4 SBIE04 447104 6.000-04 4102 291202 IR0 MB02 15002 11807 15002
Nicket 270202 L4613-03 1.60E03 10BLL03 7550104 S5.7SE4 1711204 p{ LAY} 73002 BOB0Z SABO2 380102 291202 35002
Zine 2828400 15)86f 167001 113001 749002 6010302 BOGEO2 2501 7TB-01 BABO] S6B0! 3ISROL IO0ROI 40E01
Actione 7.00B-03 IBUBM 4.16B04 29E04 1961304 149004 200004 10 3BC-03 42E03 28003 20103 1SE04 20BM
Toluene 687102 ATEOI 40TE0) 2MEO3 192E03 [46E-03 196803 po L2ZB02 14802 91B03 64B0} 49803 6SED
1.1-Dichlosoeihanc 529002 1R7E-03 113B-03 211E03 14BE-00 1.138.03 1511203 1201 290202 3IB0? 21B02 15B02 1LIE02 15B02
1,1-Dichlorocthene $.32E02 289003 3.15E03 212B03 1492-03 LI3B03 1521203 9B 32801 35801 24801 17001 13E01 1L7E01
1,1,1-Trichioroethane 2.20B-01 LIPE02 1. 0B02 878103 6.15R03 469803 629803 9E-02 13008 14201 98802 68B02 52E07 7.0B02
1,1,2-Trichloroethane $93103 A2EM ISIB4 237004 166104 1.26B04 1.69B-04 en B.IE02 GBE02 SYE02 42802 32802 42E01
1,2 Dichlorocthene 6.41B-02 J48B-03 IT9B03 215603 LBORN3 1371303 18IEG3 02 LIR0L L9EO1 131161 9002 695B02 92002
Tetrachioroethene 202 151E-04 L6SE03 LIIE0) 78B04 SMEH4 797E-M -0z LB L7ER-01 L1401 78C-02 59802 8.0B-03
Benzoic Acid 1.70001 S2E03 101EL2 67803 4.75H03 362303 485103 4R +00 03 23003 LIE0} 12800 9 R4 12B03

Tazard Index 182+00P 1900 00P 1307 00P 920001 7001 86803



TABLE 4-29

Page 1 ol 2
CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PROBABLE EXPOSURE CONDITIONS
NONCARCINOGENIC EFFECTS
Bxposupe Dose {mg/ky/dav) Hazard Quoticnt
Concentration Child Child Child RID Child Child Child
Compoundy —{mx/LY _ 24 12 1317 Adult {mg/kg/day} D6 J12 1317, Aduli
AREBA W

Chromium 112B02 143806 LOTR-06 saspo7 135807 1202 1.4E-4 1.18-4 89005 TAE05
Copper LIBE-02 1.08E-06 B.0s12-07 &.660-07 55IB.07 102 SAR05 £00-05 I4B05 28B-05
Nickel LMED? 1. 2006 9.15307 1560207 626807 6B-04 20E-03 1.58-0M 1303 1.0B-03
Zinc 2672400 24B M4 1.828-04 151B-04 LYSE-4 1801 14B-0) 1.813-03 1501 1JE-0)
Carbon Tetmchloride LB 6.448-06 4. 13006 AFLE06 IUB06 6104 1.3L-02 8.00-03 6720 55p03
Chloroform 273805 1.6812-06 1.258-06 1.4E-06 8.60E-06 1B02 1.78-04 138 1.03-04 8.62-05
Mecthylene Chioride 4.150-04 255805 1.91E-05 15805 1.31B05 61302 4324 12B-4 26B-4 22804
1,1-Dichloroethane 24TE-D) 152804 LI3EM 938105 1.98.05 TB02 22803 1.6E03 13803 1.LIB-03
1,1-Dichloroethens 1.17B03 131865 SATEDS 452805 I 15B-05 8C-03 21203 68E-03 s AT20)
1,1,1-Trichiorocthane 246801 152804 L.YIE-04 2.:1305 7.15805 8E-02 1.9203 14803 12003 9.6B-4
1,1,2-Trichloroethane 4.1883-05 1.56B-06 1.92-06 1.598-06 1.31B-06 4803 6AL-04 43804 401L-04 3384
Tetrachloroethene 5.68E2-05 34BE-06 261806 2.168-06 1L.79B-06 9303 19B-4 29104 24004 20B-04
Bis(2-¢thylhexyl)phthalste  3.00E-03 9.138.07 6811307 S4BT 468207 2602 4.6B-05 34E.08 28005 231105
Benzoic Acid 9.00E-03 2MB-06 205806 1.69E-06 141206 2B+00 14E-06 1.CE-06 85807 1007

Hazard Index 3.0B-02 23802 19802 1.68-02

AREA

Antimony 3. DE02 141B-06 255806 229806 1.75B-06 05 1.78-01 13801 LIEM 95802
Vanadium 6.10E03 ssmo 416807 3B 2851207 " st 1L.IE-03 8.3E-04 6.98-04 TR
Cadmium B.20E-03 TABEQT 5.61E-07 4638307 IR-07 05 2580 19802 15802 13802
Chromium L13203 1.4B-05 1.07E-05 211306 T400%-06 18-02 14800 11803 9.18.-04 14804
Copper sp-m ASIE-06 2.63B-06 2.18B-06 1.BOL2-06 23202 LER04 LIB-04 1.1B4 90883
Mickel 927802 1.8E06 6.328-06 5.23B06 4. 71806 6304 LIE02 9.78-0% 8.0B0} 4. TR-03
Chioreform 1561205 218806 1.64E-06 1L.ASB06 1.12B-06 1802 . 22804 1.6B-04 1484 L1
Toluene L2202 1.0683-03 T90BR-04 633804 SA2E-4 ot ISE0M 26003 21803 18803
1,1-Dichlorccthane 2881204 177205 1.338-05 LO9B-0% 9.08E-06 TE-02 258 19304 16004 13004
1,1-Dichlorocthene LT1E-04 1058205 TA51-06 6498206 5.39B-06 BE-03 13583 9804 - 81B-M 6.78-4
1,1, 1-Trichlorocthane 754804 46IR05 J46E05 287805 237805 BE-02 SR04 43804 168 o4
1,1,2-Trichloroethane 10BR-05 221806 L65B-06 1.362-06 L1306 480 SSE-04 41004 KEILR: ] 28004
Tetmmchlorocthene 1.4 1.10E%-05 B.232-06 6.78B-06 5.64B-06 91203 1.212-03 21104 T4 63104
Bis(2-ethylhexyl)phthalate 6801302 207508 550205 128805 1.06110% 303 6.911-00 511203 43-0m 151103
Di-a-Butytphthalate T.00B2-03 213306 1.59B-06 132806 1.091-06 28002 1.1 4 8.011-05 6.611-05 5501305
Benzoic Acid 400803 1.22B-06 9.132-07 1508407 623707 2R+00 61807 4601207 381107 a0
n-Butyl benzyl phthalate 200B-03 6.100-87 457407 3neo7 IRR07 nm 200105 L5105 1.313-05 101105
Di-n-octy! phthalate 950802 2.90B-05 2.17E05 1L.7BE05 148805 IL03 9.71103 721103 0 49803

Hazard Index 2.48-01 181801 15108 1.212-01



TABLE 4-29 {continued)

' Page 2 ol 2
CHRONIC EXPFOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
PFROBABLE PEXPOSURE CONDITIONS
NONCARCINOGENIC BFFECITS
- Exposure Dose (mg/kg/day) {Jazard Quotiept
Concentration Child Child Child RD Child Child Chitd
Compougds _(mgl) = 0§ A 131 Adult {mg/kg/day) 86 112 1317, Adult
ARAY .

Bromodichloromethane AMB04 249E-05 18605 154E-05 1.28B-05 2602 1.2E0 2304 1004 64004
Chloroform 409004 251E08 1.BBE-05 155005 1.29E05 1802 2500 19E.03 16803 1LIR0)
Toluene 54403 396E-04 196804 245B-04 2.03B-04 o LIB02 99103 8.20.03 68803
Mcthylent Chloride GAIE04 1405 294005 244B05 2.200-05 6202 66004 49804 TRTER Y] 14E04
1.1-Dichlorocthane 1.80R-03 111004 827005 6.830-05 SETE05 TR02 16200 1.2B-00 98104 818084
1,1-Dichloroeihene 142803 8.2E-08 6530405 $.398.05 442805 30 1107 82003 6.71.03 55003
1,1,1-Trichloroethanc 621203 IBIE4 285804 2.36H-04 1961204 M £8EL03 I6E0 101203 25003
1,1,2-Trichlorocthane 4.1BE-04 156B.05 1.92E.05 159605 131B05 480 64803 48E-03 40BM 331203
Xylene BAIB-4 5.JBR05 IBEEOS 121008 265805 21+00 2.6E-05 19805 16105 1IB-05
Tetrachloroethene 4B 247005 1.B6E-05 1.5IE.05 12805 910 2.7R.03 21803 L7103 1480}

Hazard Index 4AB-02 138.02 27802 23802

ARFA Z,

Barium 166802 152806 1.14E-06 9 UBa7 7.781.07 snm 30B-04 23804 19804 1.6B04
Chromium 282B.02 3.60B-06 20806 223104 185E-06 1802 36004 2.7 221304 LYE04
Copper 214B-02 L95B-06 1.46E-06 1.21E06 1.001-06 202 98IL08 1IB.05 6.1B5 50808
Nickel 2E9B.02 246106 1.84B06 1521206 LI60-06 61104 41Bm 31E-03 25E.03 2IB03
Zinc 282E+00 25704 193004 1.550-04 132004 11204 2610 19803 14E-03 13803
Toluene 233802 144003 1LO7B03 BBSE-04 T.MBM 3801 48803 16801 0B} 24803
1.1-Dichiorocthane 251802 1.58E01 LI1SE.03 9. 76004 2.092-04 .02 23E.02 17802 141202 12802
1,)-Dichiorocthene 264802 1.63B-03 1.21E0 1.00R-03 BI2E04 8RN 200201 158401 13801 1.0E-01
1,1,1-Trichioroethanc 10610} 651803 487803 4031203 335003 BE-Z 81002 6.1E-02 5.0E.02 421Lm
1,1,2-Trichloroethane 29E-0) LT2EM 1.295-04 1.061204 & 9105 4203 43002 312002 2TH-2 22802
1,2 Dichlorocthans 263802 162803 121803 9.9911.04 8281104 .02 SIE02 51002 SOE02 41E02
Tetrachloroethene ITIEM S9BE-04 447804 1TOR04 307104 95103 6.6E-02 S0B02 401202 341002
Benzoic Acid 1.70E-01 517005 387805 119805 2651105 2B+ 00 61-05 L9105 Lo-05 108

Hazard Index S.1E0 18101 32E-01 26801



TABLE 4-30

Page Lol 2
CHRONIC EXPOSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATER (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EFFECTS
Pxposure Dose (mp/kg/day) flazard Quotient
Concentralion Child (hild Child RID Child Child Child
unds — (/L) 86 112 B Adult © (mg/kp/day) 04 22 1317 Adelt
ARFA W
Chromium L0202 236806 175206 145006 1.201-06 1E02 24R04 18804 1584 1284
. Copper 12000 1B4B-06 1.3712-06 1.13B06 9.36107 2802 9.20.05 691205 S. 7105 LTENS
Nickel 120802 1.99E-06 148E-06 1.22B06 101806 6004 33003 24000 21803 LTE-03
Zine 2678400 409B04 304004 251804 208E-04 1801 41800 30R03 25803 1LIE0)
Carbon Tetrachloride LIBIL04 205805 152B05 LSE0S L4E05 6E-04 34E02 26802 21802 LTEQ
Chloroform ADE05 3133606 24TE06 2.048-06 1.69R-06 o2 1IB04 25E-04 20004 L7E04
Mcthylene Chioride 6.82E-04 7T04B-05 5.23B-05 432805 3S9B05 6002 12E-0% _TR-M4 7284 6.08.04
1.1-Dichlorocthane 730003 TS4AE-4 559B-04 462004 1B4B-04 T2 1102 BOE-0) 6.710.03 5580
1,1-Dichlorocthene 3INE0 ANBM 242804 203E-04 1.698-04 803 420002 N1 2 17] 26802 21802
1,1.1-Trichlorocihane 750E-03 1.T5E-4 ST 475E-04 IME-M 8R-02 97003 7260 6.0B0) 5.080
1,1,2-Trichlorocthane 98905 LB 08 158006 6.268-06 5.198-06 4B.03 26803 19803 1.60-03 131203
Teteachlorocthene 120004 124808 9.198-06 7.60R-06 630806 wnm 14E03 1.02-03 B.6B-04 1B
Bis(2-cthylhexyl)phthalate  3.008-03 153B06 1.148-06 9.380.07 115B-07 L0 S.1B-04 38004 32804 26E-04
Benzoic Acid 9.008-06 4.60E-06 341E-06 282606 2MEB06 1B+00 23806 1.712-06 JALL06 1.2P06
lazard Index 1.1B01 8.2B-02 69802 5.TE02
ARFA X

Aatimony 370802 621B-06 420806 349E-06 2B9E-06 2805 31801 23801 196801 16B1
Vanadium 6.10E-03 9368107 694107 5 MEO? 476807 SP4 19803 14803 1280 9.6E-04
Cadmium 8.20E-03 1261206 9. 4E07 1.NE07 639007 . 3B-05 42802 AIB02 261102 22802
Chromium 113002 L1105 180605 149E.05 1.231.05 1702 LIE-03 18003 15003 12000
Copper 380E02 5.8313-06 4B 06 358B-06 2.961.06 moz 29804 22804 18E-04 15204
Nickel 9.30C.-02 143205 1.06E2-05 8.742-06 1.26R06 6104 2402 18E02 15E02 12802
Chioroform $5.18E05 5.35E-06 396806 328006 2.71E06 1n.oz 5404 40E04 33004 27004
Tolucne 5708202 589203 4361103 160203 3.000-03 3B 20B-02 1.58-02 121202 10802
1,1-Dichlorocthane 52804 SS9E05 4,00B-05 3131805 2L4E05 TE02 1.TE-04 58004 48104 40804
LI-Dichlorocthene 297804 107E05 227005 1.B8E-05 156805 BE-0 3I8E03 29803 24203 20B-03
1,1,1-Trichlorocihane 1.9B-04 179804 148B-4 BA3E-05 101804 BE-02 14B.05 L1B0S 8.9E-06 74006
1,1,2-Trichloroethene 6.7TIB05 6.930-06 5.14E-06 424806 352806 4B-03 1.78-03 131203 LIBD BI-M
‘Tetrachlorocthene 5.36B-4 553205 4.10B-08 240808 202805 91303 61103 4.6E-01 38003 32803
Dis(2-<cthylhexyl)phthalate 6300202 34805 258006 2.13B-05 177105 03 11102 9.611-03 8.0E-03 6.6E-03
Di-n-Bulyl phthalate 700803 358E.06 265106 2.190.06 182005 mo 1.8E-04 138 LIB4 9.21105
Benzoic Acid 4.000-03 2.04E-06 151206 1.26B-06 1.048.06 2B+00 Lonee 76807 631207 52807
n-Huiyl benzyl phihalate 2.00E-03 1.020-06 755807 630807 5.2012-07 B02 34005 215805 - 210305 171205
Di-n-Octyt phihalate 450802 485805 ISYRS 299805 247805 LD L6102 121002 Loru2 32003

Hazard Index 4.48-01 33m 2.TE-01 23801



TABLE 4-30 (continued)

Page 2 of 2
CHRONIC EXI'OSURE VIA DERMAL CONTACT WITH OFF-TCAAP GROUND-WATIIR (UNIT 4)
CURRENT AND FUTURE LAND USE
RME CONDITIONS
NONCARCINOGENIC EIFFECT
Txpo6y Hazard Quoticnt
Concentration Child Child Chitd RID Child Child Child
Compounds —Imefl) L] T2 1311 Adult {mp/ig/day} 86 a1 31?7 Adult
ARDA Y
Bromodichloromethanc 1.10B-04 1.142.05 BA2R06 6.96E-06 5780206 2002 5. 704 43E04 15804 29004
Chtoroform 3008 3.090.05 20B05 - 189108 158005 1602 11203 23E-03 1980 1620
Tolucne 193002 217803 148B.03 1.22E.03 1.01E-03 301 72003 54803 45E.03 ITE0)
Methylene Chioride 7.30B.-04 754105 5.59B.05 4.62E-05 3B4E08 6102 13809 9.4B.04 78104 65B-04
1,1-Dichlorocthanc 273803 282804 2.10B-04 1.3E-04 1.44E.04 TRO2 40103 10803 25003 21E03
1,1-Dichloroethene 204E-03 201204 15104 129804 LO7TR-04 803 26002 20802 16802 14B-05
1,1,)-Trichlorocthane 1.000.02 1LOIE-04 1.66B-04 6.38E-04 5.25B-04 8E.02 13803 96804 S.0B-04 6.60-04
1.1,2-Trichloroethane 550804 568805 422E.05 348005 289005 o LAR-02 LIB02 8.8E-03 13103
Xytene 126803 1.30804 9.65E-05 798105 6.62E-05 2E+00 65B-05 49805 401,05 33005
Tetrachlosoctbene 13E-04 1.ME-0$ 9.96E.06 8.DE-06 6.83E-06 9103 LSE03 LIE-03 921104 71104
Hazard Index 5.8H02 . 4.48-02 368202 J0B-02
i AREA 7
Chromium 2.80R-02 6.01E-06 446E06 3.68E-06 105006 100 6.0E-04 4SB0¢ TR 04 1B
Copper 210B-2 3DE06 2.38E.06 197806 1.6412.06 B62 1.6B-04 120804 1.0B-04 B3E0S
Nickel : 270802 4.14B-06 308806 253806 2.10B-06 M 698,03 5.10.03 4IB0 1500
Zine 282B+00 43IB.04 321804 264604 219804 1001 4380 32803 2603 22803
Toluene 687002 209803 5.26E-03 4 MBI 161803 o1 TAE02 18B02 1SE02 12602
1,1-Dichlorocthane 529802 $A47B-03 405B-03 335803 2.TBE03 02 78002 SER-02 £BE02 4OB02
1,1-Dichlorocthenc $32B-02 S49E-03 408003 3137803 29803 81203 44805 33005 27005 23805
1,1,1-Trichioroethane 220201 227802 1.688.02 139102 1.16B-02 sRo02 28001 21B.0 181201 15E-01
1,1.2-Trichlorocthane 59303 612804 455004 35104 312804 AB03 15001 11801 95802 19B-02
1,2 Dichlorocthane 641802 6.62E.0) 491E-03 405803 3D w0z 33201 25801 21B0 1.7E-01
Teteachloroethene 279002 288003 213003 170 146E.03 91103 321101 24801 20E.0 16801
Benzoic Arid 1L.72E01 8.69E-05 6441105 533108 442005 M +00 43005 32808 27R05 22005
Acetone 7.00B-03 © 7.2BM S34E-04 444804 3.66B-04 9R02 8.01.03 590203 450,03 4LIE0)
Hazard Index 12E+00°  gop.o 74001 6101



TABLE 4-21

R N N N BN BE T TR R O B O B T B A B e =

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

Compounds

Methyiene Chloride
1,1-Dichloroethane
1,1,1-Trichioroethane

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

Toluene

Mecthylene Chloride
1,1-Dichloroethane
1,1,1-Trichloroethane
Xylene

Toluene
1,1-Dichlorocthanc
1,1,1-Trichloroethane

Concentration

—ug/l)

4.15E-01
247E+00
2.46E+00

1" RE+01
2.88E-01
T1.54E-01

6.44E+00
6.41E-01

1.80E+00
621E+0
8.43E-01 .

238E+01
257E+01
LOGE +02

Ex
Child
06

1.33E-05
7.81E-05
7.16E-05

5.68E-(4
9.10E-06
2.19E-05

2.13E-04
2.05E-05
5.69E-05
1.81E-(4
2.65E-05

T609E-04
B.12E-04
3.08E-03

NONCARCINOGENIC EFFECTS
re Dose (mg/k
Child
118 Adult
AREA W
6.31E-06 2.03E-06
3.71E-05 1.19E-05
J39E-05 1.13E-05
AREBA X
268E04  8.62E-05
432E-06 1.39E-06
1.04E-05 348E-06
AREA Y
1.00E-04 3.23E-05
9.74E-06  3.10E-06
2.0E-05 8.66E-06
8.57E-05 2.86E-05
1L.25E-05  4.02E-06
AREA 7
363E4  117E-(M4
386E-04 1.24E-04
146E-03  439E-04

RID
me/ke/d

9E-0t
1E-01
3E-01
Hazard Index;

6E-01
1E-01
3E-N
Hazard Index:

6E-0t
9E-01
1E-01
3E-01
9E-02
Hazard Index;

0E-01
1E-01
3E-01
Hazard Index:

Hazard Quotient

Chitd Child
0-6 1-18
1.5E-05  7.0E-06
78E-4  37E-M4
24E-04  L1E-04
LOE-03  49E-04
95E-4 45E-04
90E-05  43E-05
13E-05  33E-05
L1E-03  53E-04
36E-04 1L7E-04
23E-05 1.1E-05
STE-04  27E-04
60E-04  29E-4
2.9E-04 4E-
18E03 B8E-M
13E-03  6.1E-04
8.1E03  39E-03
10E-02  49E-03
19E-02  9.4E-03

Aduly

23E-06

1.2E-04
E-Q

1.6E-04

14E-04
14E-05
1.2E-05
L7E-04

5.4E-05
J4E-06
8.7E-05
9.5E-05
45605
28E-4

20E-04
1.2E-03
LOE-03
JOE-03



TABLE 4-32

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

RME CONDITIONS
NONCARCINOGENIC EFFECTS
‘ — Exposure Dose (mg/kg/day) r
Concentralion Child Child RD ‘ Child Child

AREA W
Methylcne Chloride 6.82E-01 489E-05 248E.05 7.98E-06 9E-0t 54E-05  28E-05 99E-06
1,1-Dichloroethanc 730E+00 555E-04 262E-04 B47E-05 1E-01 56E-03  26E-03  8.5E-04
1,1,1-Trichloroethane 7.50E +00 525E4 24BE-(M B.03E-05 3E-01 18E-03 83E-04 27E-04
Hazard Index: 7.5E-03  35E-03  1.1E-03

AREA X
Toluene S.70E+01 451E-03 2.13E-03 6.84E-04 6E-01 - 75E03 36E-03 1.1E-03
1,1-Dichlorocthane 522E-01 397E-05 187E-05  6.06E-06 1E-01 40E-04 19E-04 6.1E-05
1,1,1-Trichloroethane L93E+00 135E-04  639E-05 2.07E-05 3E-01 45E04  21E-04 69E-05
Hazard Index B84E-03  40E-03  1.2E-03

ARFA Y
Toluene 193E+01 153E-03 722E-M4  232E-04 6E-01 26E-03  12E-03 39E-04
Methylenc Chioride 730E-01 563E-05 266E-05 8.54E-06 9E-01 63E-05 3.0E-05  9.5E-06
1,1-Dichloroethane 273E+00 207E-04 980E-05 3.17TE-05 1E-01 21E03  98E-4  32E-04
1,1,t-Trichloroethane LOOE+01 700E-04 331E-4 1.07E-04 3E-D1 23E-03  11E-03  3.6E-04
Xylene 1.26E+00 945E-05 450E-05  145E-05 9E-02 1IE-Q3 0E- LSE-04
Hazard Index: B82E-03  38E-03  12E-03

ARFA Z
Toluene 6.87E+01 543E-03 257E-03 8.27E-04 6E-01 9.1E03  43E03  14E-03
1,1-Dichlorocthane 5.29E+01 402E-03 190E-03  6.14E-04 1E-01 40E-02 19E02  6.1E-03
1,1,1-Trichloroethane 220E+02 LS4E-02  728E-03  235E-03 3E-01 SIEQ2 24E-02  78E-03

Hazard Index:” 1.0E-01 4.7E-02 1.5E-02



TABLE 5

NONCARCINOGENIC CONTAMINANT INHALATION REFERENCE DOSES (RIDs)

Chronic/ Combincd
_ Subichronic Uncertainty
Chemical Paramcter (mg/kg/day) Critical Effcet RID Fadurs
Basis/Source
Acetone 1E-1"*/ Increased liver and kidncy weight, nephrotoxicity HEAST* 1,00
NA" ‘ HEAST 1K}
2-Butanone SE-02°/ Central Nervous System (CNS) effects HEAST 1,000
9E-01 _ CNS cllects HEAST {}0)
1,1-Dichlorocthane 1E-01/ Kidncy damage IHEAST 1
1IE+00 Kidney damage HEAST 10
Manganese 3E-04/ CNS cfects HEAST 100
3E-04 CNS cffecis HEAST 10
Mcthylene Chloride 9E-01*'/ None observed HEAST 100
9E-01* None observed HEAST 10
Tolucne 6E-01%/ CNS clfects, eye and nose irritation HEAST 100
6E-01* CNS efflects, eye and nose irritation HEAST M0
1,1,1-Tricklorocthanc 3E-01%Y/ . Hepatotoxicity HEAST 1,000
IE+00* Hepatotoxicity : HEAST 100
Xylepe 9E-02°'/ CNS clfects, nose and throat irritation HEAST HO
9E-02° CNS effects, nose and throat irsitation HEAST 100
Notes:
* 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.
¢ Healih Effects Assessment Summary Tables, U.S. EPA, 19%c.
¢ Under review by RID workshop.
4 Verified, Work Group concurrence on {inal database file and IRIS input pending,
! Values denived from reference concentrations idemtificd in HEAST.
]

These values differ from those in U.S. EPA (1984) because the study chosen as the basis for inhalation RIT vatues was changed (o conform 1o
the inhalation study chosen as the basis for oral RIDs denved on RIS,



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Chronic/f Combined
Subchronic  Conf.» Uncerlainty

Chemical Parameler {mg/kp/day) Level Crilical Eflect RID Basis/Source Faclors

Anthracene 3E-01™/ NA  No elfects Gavage/HEAST® 3,000
JE+00 No elfects Gavage/HEAST 300
Antimony 4E-04*/ L  Reduced fifc span, alicred blood chemistries Water/HIEAST 1,000
4E-04 Reduced lile span, allered blood chemisiries Water/HEAST 1,06%)
Arsenic 1E-03°/ NA  Keratosis, hyperpigmentation? Oral/HEAST 1
IE-03 Keratosis, hyperpigmentation "Oral/HEAST 1
Benzoic Acid E+"/ M leritalion, malaise Diet/HEAST t
4E+00 Irsitation, malatse Dict/HEAST 1
Bis(2-ethylhexyl)phthalate 2E-02'/ M Increased relative hiver weight! Diet/HEAST 1,000 -
2E-02 Increased relative liver weight Diet/HEAST 1,000
Bromodichloromcthane 2E-02/ M Renal cytomegaly’ Gavage/HEAST 1,000
2E-02 Renal cytomegaly Gavage/HEAST 1,000
2-Butanone ' SE-2M/ M Fetoloxicity Oral/HEAST 1,000
SE-01** Fetoloxicity Oral/HEAST 100
Cadmiom SE-04/ H  Renal damage Water/HEAST 10
ND NA NA NA
Carbon Tetrachloride TC-04%/ H  Liver lesions? Oral /HEAST 1,000
7E-03 Liver lesions Oral/HEAST 100



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Chronic/ Combined
Subchronic  Conl, Uncertainty
Chemical Parameter mg/kg/da Level Critical Effect RID Basis/Source Factots

Chloroform 1E-02"/ M  Liver lesions® Oral/IIEAST 1,000

1E-02 Liver lesions Oral/HEAST 1,000

Chromium 1E+001/ L None observed Dict /IRIS" 1,000

1E+01 None obscrved Dict /IRIS 1,000

Cupper 4B-02"/ M  Local Gastro intestinal (GI) irritation Ocal/IRIS 1,000

4E-(2" Local GI irritation . Oral /IRIS 1,00
Cyanide 2E-02"/ M Weight loss, thyroid effects, and myelin degencration Dict/HEAST 500
2E-(2 Weight loss, thyroid cllccts, and myelin degeneration Diel/HEAST 500

1,1-Dichlorocthane 1E-01¢/ NA  None observed? Diet /HHEAST 1,000
- IE+00 None observed Diet/HEAST 100

1,1-Dichloroethene 9E-03'/ M  Liver lesions® Water/HEAST 1,000

9E-03 Liver lesions Water/HEAST 1,000

1,2-Dichloroethene 2E-02*/ L Increased serum alkaline phosphatase Water/HEAST 1,000
2E-01 Increased serum alkaline phosphatase Water/HEAST 100

Di-n-butylphthalate 1E-01/ L  Mortality Diet/IRIS 1,000

1E+00° Mortality Dict/IRIS 1,o0d

Di-n-octylphthalate 2E-02/ NA  Elevated liver and kidncy weights; increased serum Dict/HHEAST 10K

2E-02 glutamic-oxaloacetic transaminase (SGOT) and serum
glutamic-pyruvic transaminase (SGPT). Diet/LIEAST 1,00

Elevated liver and kidney weights; increased SGOT and
SGPT.



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Chronic/
Subchronic

Conf,

Chemical Parameter -~ _(mg/kp/day) Level

Ethylbenzene

Manganese

Mercury

Methylene Chloride

Nickel

Phcno!l

Pyrene

Sclenium

Silver

Telrachlorocthene

1E-01*Y/
1E4+00

2E-01"/
5E-01

3E-04%/
3E-04

6E-02"/
6E-02

2E-02'/
2E-02

6E-01*3/
OE-01*

3E.027/
IE01

IE-03™2/
IE-3 -

IE-03'/
3E-03

1E-02"/
1E-01

Crilical Elfect

Combincd
Uncerlainty

RID Basis/Source Factors

L

NA

NA

H

Hepatotoxicity, nephrotoxicity
Hepatotoxicity, nephrotoxicily

CNS
Repreduction

Kidncy effects
Kidney elfects

Liver toxicity’
Liver toxicity

Reduced body/organ weight
Reduced body/organ weight

Reduced fetal body weight
Reduced [etal body weight

Renal effects
Renal effects

Hair/nail loss, dermatitis
Hair /nail loss, dermatitis

Argyria
Argyria

IHepatotoxicity”
Hepatotoxicity

Orai/HEAST
Oral/HEAST

Water/HEAST
Gestation/HEAST

Oral/11IEAST
Oral/HEAST

Water /IRIS

~ Water/IRIS

Dict/HEAST
Dict/HEAST

Gavage/IHEAST
Gavage/HEAST

Gavage/HEAST
Gavage/HEAST

Dict/HEAST
Dict/HEAST

Therapeutic/IRIS
Therapeutic/IRIS

Oral/HEAST
Oral/HEAST

E000
100

100
10

1,000
1,000

X
14 )]

300
300

1Lt
1o

3,000
300

15
15

2
2

1,0X00
100



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Chronic/ Combined
Subchronic Conf, Uneertainty
Chemical Parameter {mg/kg/day) Level Critical Effect RID Basis/Source Faclors

Thallium TE-05°/ NA Increased SGOT and serum lactic dchydrogenase (LDH)  Oral/HEAST 3,000
level, alopecia

TE-04° Increased SGOT and serum LDH level, alopecia Oral/HEAST 300
Toluene 3E-01'%/ M  CNS effects Oral/HEAST 100
4E-01 CNS eflects Gavage /HEAST 100
1,1,1-Trichloroethane 9E-02*"/ M  Hepatotoxicily Oral/HEAST 1,000
9E-01* Hepalotoxicily Oral/HEAST 100
1,1,2-Trichloroethane 4E-03"/ M  Clinical chemistry alterations® Water /HEAST 1,000
4E-02 Clinical chemistry allerations Water/HIEAST 106
Vanadium 9E-03°/ L Dccereased 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 +00F None observed Oral/HEAST ' 100
Zinc 2E-01°/ NA  Anemia Therapeulic/HHEAST 10
2E-01 Ancmia Therapeutic/HEAST 10



TABLE 5 (continued)

NONCARCINOGENIC CONTAMINANT ORAL REFERENCE DOSES (RIDs)

Notes:

Confidence level: L = low, M = medium, and H = high.

Verified, available on IRIS.

Health Effects Assessment Summary Tables, U.S. EPA, 1990c.

Under review by RID 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 subslance.

Developmental ellccts have been used as the basis of calculation.

Based on route-to-route extrapolation.

The oral RID, although still available on IRIS, is being reconsidered by the RID Work Group.
Values for trivalent chromium as a soluble salt.

Estimated from drinking waler standard of 1.3 mg/L.

Values are for 1,2-t-dichloroethene; data for 1,2-c-Dichloroethene are not adequate.

Verified, Work Group concurrence on final database file and RIS input pending.

Value [or selenious acid,

Value {or thallivm in soluble safts.

Value for o-xylene,

U.S. Environmental Protection Agency, 19901, Integrated Risk Information System (IRES), On-line Dalabase,

ﬂ'ﬂﬂﬂ.-""'v-‘l&"'-

NA Not applicable or not available,
ND Not determined,




TABLE 6

CARCINOGENIC CONTAMINANT ORAL SLOPE FACTORS (519

SF Weight of Evidence
Compound (mg/kg-day)’ Classilication’ Type of Cancer SF Basis/Source

Arsenic L3E+00° A Skin Water/HEAST?
Terzene 29E-02' A Leukemia Occupational /{IEAST
3is(Z-cthylhexyl)phthalate 14E-02° B2 Liver® Dict/HEAST
Bromodichloromethane 1.3E-01' B2 Liver Gavage/HEAST
Carbon Tetrachloride L3E-01° B2 Liver® Gavage/HEAST
Chloroform 6.1E-03" B2 Kidney" Water/HEAST
1,1-Dichlorocthanc 9.1E-02' C Hemangiosarcoma Gavage/HEAST
I,Z-Dichloroélhanc 92.1E-02° B2 Circulatory system Gavage/HEAST
1,1-Dichlorecthene 6.0E-01* C Adrenal Gavage/HEAST
2.4-Dinitrotoluene 6.8E-01™ B2 NA Dict /HEAST
Methylene Chloride 7.5E-03* B2 Liver® Air, Water /IIEAST
N-Nitrosodiphenylamine 4 9E-03" B2 Urinary bladder Dict/HEAST
Polychlorinated biphenyls TIE+00" B2 Liver Dict/HEAST
Polycyclic Aromatic Hydrocarbons LASE+01! B2 Stomach Dict/HEAST
Tetrachlorocthene 5.1E-02 B2 Liver* Gavage/HEAST

57E-02' C Liver® Gavage/HEAST

1,1,2-Trichloroethane



TABLE 6 {continued)

CARCINOGENIC CONTAMINANT ORAL SLOPE FACTORS (SF)

SF - Weight of Evidence
Compound (mg/kg-day)’ Classification’ Type_of Cancer —SF Basis/Source
Trichloroethene _ L1E-02™ B2 Liver Gavage/HEAST
Vinyl Chloride 23E+00Y ' A Lung Diet/HEAST
Notes; .

Verified, available on IRIS. :

Stope factor derived from unit risk proposed by Risk Assessment Forum and noted in HEAST, U.S. EPA, 1990c.

Also see Table 4.3, '

Heallh Effects Assessment Summary Tables, U.S. EPA, 1990c.

Based on roule-to-route extrapolation.

Verilied, Work Group concusrence on final dalabase file and IRIS input pending.

The slope factor, although still available on IRIS, is being reconsidered by CRAVE Work Group.

This valuc applies to a mixture of 2,4- and 2,6-dinitrotoluene isomers. '

Value for benzo(a)pyrenc is used for the carcinogenic PAHs benzo(a)pyrene, benzofa)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and chrysene as directed in memorandum from P.F, Hurst, Environmental Criteria and Assessment Olfice, U.S. EPA,
Avgust 8, 199%),

I Under review by CRAVE.

Based on metabolized dose.

U.S. EPA weight of evidence classification.

- oy m =™ &% p A e

Group A Human Carcinogen (sufficient evidence of carcinogenicily in humans)

Group B Probable Human Carcinogen (B! - limited 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 evidencc of carcinogenicily in animals and inadequate or no human data)
Group D Not Classifiable as to Human Carcinogenicity (inadequate or no evidence)

Group E  Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicily in adequate studies)




TABLE 7

CARCINOGENIC CONTAMINANT INHHALATION SLOPE FACTORS (SF)

SF Weight of Evidence
Compound {mg/kg-day)* Classification’ Type_of Cancer SF Basis/Source

Arsenic SOE+01* A Respiratory tract® Air/HEAST?
Benzene 29E-02 A Leukemia Occupational /HEAST
Cadmium 6.1E+00" B1 Respiratory teacl” QOccupational /HEAST
Carbon Tetrachloride 13E-01* _ B2 Liver Gavage /HEAST
Chloroform 8.1E-02 B2 Liver® Water /IIEAST
Chromium 41E+01** A Lung® Occupational /HHEAST
1,2-Dichlorocthane 2.1E-(2"* . B2 Circulalory system Gavage/HEAST
1,1-Dichlorocthene 12E +00** ' C Kidney* Air/HEAST
Methylene Chloride 14E-02' B2 Lung, liver® Air/HEAST
Nickel L7E+00™ . A . Respiratory tract® Occuhational/llEAST
Tetrachloroethene 33E-03 B2 Leukemia, liver® Air/HEAST
1,1,2-Trichloroethane 5.TE-02'¢ C Liver® Gavage/HEAST
Trichlorocthene 1.7E-02M B2 Lung Air/HEAST
Vinyl Chloride - 30E-01™ A Liver Air/HEAST

Noles:

* Verified, available on IRIS.

» An absorption factor of 30 percent is used in calculation of the unit risk.

y Also see Table 4-2,

9 Health Effccts Assessment Summary Tables, US. EPA, 1990c.

€ Values are for hexavalent chromium,

! Values are for nickel subsullide.

' Bascd on route-to-route extrapolation,

. Based on metabolized dose.

) Still avaiiable on JIRIS, bul under review by Work Group.

" Verified, Work Group concurrence on final database file 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 Cancer
Exposurs Finks
Aroa/Unit
Pathway Exposure Resident
F— e ——
Ingestion Probable® 4E-08
AMETT T EDTT T
15 Probable 2E-07
Unit 1 Inhalation ~RMIE ===~ SRR
Dermal Probable 6E-08
Contact TTRMETTTY [TTTTIETY
— —————
TOTAL . Probabie 3E-07
S HNE™ ..] “”_“55—573"-"
— —_— e ——
inpestion Probable 4E-06
@ [TTTRMET ] [ 2E05
3v Probabis 2E-08
Unit 3 Inhalation —=waE-="1 [ SERE
Dermal Probable 4E-D6
Contsct [ ~"HME-T"] [~~""sEws T
TOTAL . Probable 1E-05 i
' L TTRMETTTT] [TTTTSEDS T
— _—
inqastion Probable 4E-06
° RME™"" [~ "2E08™" ]
aw Inhatation Frobable 2E-06
unta | T RME | [ "T2E0S
Dermal Probable 6E-06
Contact [7TRMETTT] [TTTTEETS T
TOTAL Probabis 1E-058
-—-_.ﬁ_ﬂg,--ﬂ -—-——Téa-—-—- -o--u—n-nﬁbun---q—-n»—-ﬁb-—--—q --—-—-ﬁﬁ ------ b= - R ﬁ _____




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 Pinlcy Acutn Harard Indices Chwonic Hazand Indices
Area
/Unit Pathway Fxposure Resident Chilt* Adult Child" Adult
mg;ﬁon Probable 05 1.6E-02 56600 8.3E-02 ez
AME iED4 4.B8E-02 2.3E-02 2.8E-01 1.3E01
3X inhalation Probabis 1E-05 NA NA 4.0E04 73605
Unit 3 AME ST NA TTRNATT 266403 | E04 “
Dermai Probabla 3E05 1.BE-02 9.5E-03 9.4E-02 4 BE02
Contact TRME ] [TTTTEzEea | [TTTW 8.9E.02 48E02 | 49EDT 2.5ED1
——————— ——————— _—
. TOTAL . | Probable 6E-05 ND ND ND ND
SRR ~HME AE04 NOTTT ND N ND T ~~"wb~
RESEEED R WE— _ ——
ingestion Probable 4E-04 3.IE01 .. 1.4E02 12£+99' ] ___:_a._als_-o_t __
AME 2603 777 BSEDI CTa2edt 1 [T d0EvooT 156+ 00"
ki 4 inhalatl Probabls
Unit 3 ation HE
Dermai Probable
Contact O RME T
TOTAL Probable
TTTTHME T
—_———)
Ingestion Probable | _6EO04 | 1 _68ED1 | . - Py -
8 HME 3ED3 7 T8E700" THFERT T {BETD0* BAED
3z inhalation Probable 5ED4 NA - NA 2.4E02 3TE03
Unit 3 AME TTTT 03 Tl TTTTTNATTTTT T 77TTRNATTTTT g T ] 1.9602
Dermal “Probabla 9E-04 4.3E01 2.1E-01 EXTNT 4BEOT
Contact AME TTTTEEDY | [T 1B et E EST T 2.8E+ 007 136+ 06
TOTAL Probable 2E-03 NA ND ND ND
RME ) ey [ TTHNATTTTT T " NDT T T NDT T 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
Excess Gancer
Exposure Fhales Acute Hazard Indices Chronic Hazard Indices
AeafUnit | pottway | Exposure Resident Chikt® Aduh Child® Adult
m”ur Probable I 2E-05 8.8E-01 3.2E-01 [ B83E0 30E01
RAME 1E04 8.8E-01 4.2E-01 9.0F-01 4.4E01
AW Inhalation ---E?PEE!.’_-_ e oo IEPE ....... .........Nf...---- I -_.N_A —_— —— 1;‘1E'93._ _-.".GE;CE._-_
Unit 4 BME 1ED4 NA TR T vsEsT T TIED
Dermal Probable 1E-05 1.6E-02 B.3E-03 J.0E-02 1.6E-02
Contact RME ED4 6.1E-02 TTTERENZ T TiEDT BTEG2 |
TOTAL Probable 4E05 ND ND ND ND
TRME ] iz TR TTTTTTT ND = ND T TTTRD "'"
Ingestion " | Probable S 6.0E +00° 2.25:{_)(_:5 ] 67E+007 T 241007 __II
HME ZE04 6.2E +007 28E700" 7.4E +007 3.6E+00%
4X Probabls 1E-06 NA NA t.1E-03 1.7TE04
inhatation - ey e fp—— . ——— i b f e s ae e e o o e e o o e e e
Unit 4 "RME 1ED5 NA NA UAE-03 1.28°03 II
Dermal Psobable 3E-06 1.5E-01 1.0E-01 2 4E-0t 1.3E-01
Contact AME - 2808 [TTTa4E0l | eeor | [T waEet T 23801
- 10TAL Probabie BE.05 ND ND o ND ND
" HME =T "3R4 BT J ND ] TTTTTRD ND
Ingestion Probable 2E05 T5E02_ 54E03 | 2.6E-02 —_95E03 ___I
AME 4ET5 2.1E-02 1.0E-02 A 7E-02 1.86-02
4 Inhalation Plﬂbfbl! 1605 .-----.’:‘-A ..... ...._--....El.e ...... .._--_‘_'B_E-(_’a.___---_-EZ.B.ELQ.‘_-_-u
Unit 4 , RME 7E-05 NA NA 8.2E03 1.2603
Dermal ‘Probable IAEO5 1.8E-02 9.2E-03 4.4E-02 2.3E-02
Contact AME T TTEDA 3 BE-02 TTTHeERZ T B8E02 §  apE02 |I
TOTAL Probabla 6E05 ND ND ~ WD ND
“amE ) T 04 | FTTTTTRD “"ND ] o | 8D
e e




TABLE .4 {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 .
Exposune Fisks Acute Hazard Indices Chronic Hazard Indices
AsafUt | patway | Exposure Resident Cvid® Adutt Chikt® Adutt
Ingestion Pmbfbh 5594 . !.'IE"OO 4.0E-01 — - 13+ f_’fj“
"RME . . 1EQ3 1.4E+00" 65E01 1.5E+00% 8.8E-01
42 Inhalatlon  f.oOD3Dle T 2604 _NA 1M - 15602 30EQ3
Unit 4 RME 1E03 NA T NA TV0EDT . 1.5E02
Dermal Probabie 2E-04 2.4E-01 1.2E01 S1E-C1 2 6E01
Contact  [™""RME""] [~ TT3®W ] BAEOT T TTTEASERT ] [TTTiEETRG” 8ED
TOTAL - Probable T ND ND [ ND ND
[TTTRME TTTEEDd ND [TTTTRDTTTTT] TTTTTRE NG




TABLE 8 (continued)

The risk estimates listed under this heading arc for the chitd 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 health effects via the associated cxposure pathway.

HI greater than 1 with no chemical-specific HQ greater than 1, and no sum of chemical-specific HQs (cflect-specific His)
associaled with similar target organs or chemical effect arc greater than 1. Because all elfect-specific His are less than 1,
exposurcs 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 elfect is greater than 1. Because at least one effect-specific HI is greater than 1,
exposure via the associated pathway has the potential (o cause adverse health effects.

- = Used to represent upperbound excess cancer risks less than 1E-07 or nencarcinogenic 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 associaled with similar target organs or chemical effects. However, any combination of
exposurc pathways which inciude chemicat-specific HQ greater than 1 (feotnoted d as discussed above) or including target
osgans or chemical effect sums grealer than 1 (footnoled f as discussed above) is associated with the potential for adverse
noncarcinogenic health effects.

NA = Not assessed; risks were not evalualed for these particular exposure pathways, (Sec discussion in Chapter 3).




TABLE 9

AREAS OF UNCERTAINTY AND
EFFECTS ON RISK ESTIMATES

May May May Over-or
Overestimate Underestimate Underestimale
Area of Unceptainly _ Exposure Eixposure Exposure
Risk Factors
—  EBxtrapolation X
Most risk factors are extrapolated from animal test results. Pxtrapolations may be
made {or specics, exposure dose, and exposure period; cxtrapolations are generally
conservalive. i
~ -Adjustment of Oral Risk Faclors ’ X
In order to characterize risks from dermal exposures, generally expressed as absorbed
doscs, aral risk faclors are adjusted 1o account for oral absorplion clficicncy.
~  Slope Factors (SF) ) X
SFs represent upper 95-percent confidence Timit values; carcinogenic dsks calculated
using SFs genenally represent uppes-bound cstimaltes.
~  Lack of Risk Factors X
Risks from exposure to chemicals with no available chemical-specific or substitute risk
factors cannot be quantitatively characterized,
Risk Summations
Risks [rom chemical mixtures are characterized by summing the individual chemical risks. ' X

This proceduse assumes that chemicals have Lhe same loxic end points and mechanisms of
action and do not interact, cither synergistically or antagonistically. These assumptions may
be incorrect.

Exposure Periods

Acuic cxposures are characterized by comparison 16 subchronic risk faclors. Fvaluating X
exposures using risk faclors based on a longer cxposure period is conservative,



Remedijal Technology

Groundwater Monitoring

Institutional Controls

- Deed Restrictions

- Zoning Restrictions

- Well Permitting Restrictions
Groundwater Containment, Slury Wall

Hydraulic Containment
- Exiraction Wells

. Subsurface Drain

Groundwater Treatment
- Activated Sludge (POTW)

- Fixed Filmn Systems

- Activated Carbon Adsorption

- Air Stripper

- Aeration Basin

- Chemical Oxidation

- lon Exchange

TABLE 10

SCREENING OF GROUNDWATER

REMEDIAL TECHNOLOGIES
Applicable 2s 2
Remedial Alternative
Component Comments
Yes Cormmon to most NPL sites.

Yes

Yes

Yes

Yes

Yes

No

Readily implemented.
Site already zoned for multiple uses.
MDOH permitting process already instituted.

Mainly used for source containment. Technically
impractical to implement. Costly to construct.

Collects groundwater and prevents future
migration. Will reduce levels of contamination over

time.

Technically impractical to implement at
these depths. Costly to construct.

Difficult to sustain process with low levels of
hydrocarbon feed from groundwatar environment.
Unaceeptable to MWCC due to hydraulic

loading.

Difficult to sustain procéss with low levels of
hydrocarbon feed from groundwater.

Effective in treating large array of organic
contaminants. Can be used as primary treatment or
as palisher in combination with other treatment

technologies.

Effective in removing volatile compounds.

Not as effective as air stripping. May require
addilional polishing by ather technology. Difficult
1o implement due to space limitations.

High cost of materials.

Used to treat inorganic waste (i.e. metals},
therefore, not applicable at this Site.



TAELE 10 (CONT'D}

SCREENING OF GROUNDWATER

REMEDIAL TECHNOLOGIES
Applicable asa
Remediat Alternative
jal Tec [] ompopent omments
Groundwater Treatment (Cont'd)
No Used to treat inorganic waste (i.e. metals) and high

- Reverse Osmosis

molecular weight organics, therefore, not generally
applicable at this Site. Also, highly subjest to
fouling by precapitates and viological growth.

- Spray Evaporization No May be effective in treating volatile compounds.
Presence of other nonvolatile compounds may
restrict use of this technology. Effectveness is
difficult to evaluate. Largearea needed.

High cost of power and materials compared to

- Ultraviolet Oxddation No
similar acceptable technologies.

Groundwater Disposal

- Injection Yes Acceleration 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 Waould be restricted by operating pertnit 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. '
Yes Reuse of extracted groundwater. No institutional

- Groundwater Recharge
’ constraints.



Assessment Factors

1 Gveral) Protection of
Human Health and

Environment

z Cumpliance with ARARs

3 Long Term Effectiveness

4. Reduction of Toxidry,

Mobiliy and Volume (TMV)

Alternative § -

No Action, with Monltoring

Mo further remedial work on Scuth fume

groundwater contanination

The no action alternative provides no
additional protection of human health or

1he envisonment.

ARARS established for the IPCRS will not be
me1. Currently uncontaminated pants of the
aflected aquifer could become contaminated.

Nu action provides no long lerm effectiveness, -

There is no reduction in TMY,

TABLEN

ALTERNATIVE ANALYSIS SUMMARY

Alemative 2+
Groundwaler Extraction, Treatment at TCAA)

Groundwater is pumped from the

Unit 4 aguifer, Is pumped via forcemain

W TCAAP. Water is air-siripped and discharged
A TCAAP.

Iydraulic containment, exiraction and weatment of
VOC impacted g d p future

P

o previously unexposed persons.

Utllizes well praven and dembnstraied technotogivs
which will likely med! propased ARARs,

This alternative as part of the overall remedy
for FCA AR will prevent further migration of
the South Plume. Polential negative impact on
BGRS captuce if the gravel it is the sole
discharge point has nol been delermined.

This alternative significantly reduces the

mebdity by preventing further migration of

Ihe south plume. The toxicity of the VOC
conlaminated water I8 also reduced by treatment.
Volume of VOCs is reduced by extraction of VOC

contaminaied groundwater

Alternatve 3 -
Groundwater Exiraction,

ocal Treatment and Dhscharge

Groundwater Is pumped a5 in Allernative 2
and is treated In the New Brighton Public
Works Garage area using GAC. Treated

waler is discharged to New Brightun mwnicipal

system.

11ydraulic contalnment, extraction and treaiment of
VOC impacted groundwater prevents luture exposure
1o previously unexposed persons.

ttilizes well proven and demonstrated technologies
which will likely meet proposed ARARY

Alternative 3 effectively contains the South Plume
for the long term. This discharge alternative isa
permaneni discharge option with no adverse impact on

existing interim remedies.

This alternmiive significanly reduces the

mobility by pteventing further migration of

the south plume. The loxicity of the YOC
conlaminated water is also reduced by reatment.
Volume of YOCs is reduced by extraction of YOC

conlaminated groundwater

Allemnative 4 -
Groundwaler Extraction, Eocal Treatment,
Mississippt River | Nscharge

Groundwater pumping and treatmen as in
Alternative 3. Trealed water discharge via

{orcemain to the Mississippi River.

Hydrawic conlai fon and Ireatment of
YOC i P ‘y d P future exp

—
1o p y unexposed p

Utilizes wull proven and demonsirated technolugies
which will likely meet proposed ARARs.

Alternative 4 effectively contains the South Plume for
the long term. This discharge alternative is permanent
unless waler discharge critena are lowered or ice safety

broomues an issae.

This alternative significaly reduces the
mobility by preventing further migration of
the south plume. The toxicity of the VOC

ted water is also reduced by treatment.
Volume of ¥OCs is reduced by extraction of YOO

contaminated groundwater



Assessment Faclors

3. Short Term Effectiveness
6. lenplementability
7. Cost
- Capital
« Annual O k M
« Present Worth
L2 Stale Acceptance

9. Commtunuty Acceptance

Noes:

Allernative | -

Mo Aclion

Mo action provides no short term effectiveness
for preventing adverse human health and environment
impacis.

No aciion does not require constructton and
15 therefore, Intrinsically implementable.

s
58,000
$471,000
Mo action will nat meel the requirements -
of CERCLA, SARA or the NCP and will not be
ncreptable (o the State.

It is unlikely that the communily would accepl the
RO acton” altermative.

1. Present wonh of capital and O & M costs for 2 30 year period discounted 10%,

TABLE 11 {CONTD)
ALTERNATIVE ANALYSIS SUMMARY

Allernative 2-

Groundwater Extraction, Treatment 21 TCAAP

Pravides short term effectiveness by hydraulic
i and ) of VOCs dialcly
after star-up. Effectiveness could be achieved

atleast for a period upon system ilart-u"el.

This alternative is implementable using

ar lonsl lon and
technologies. Discharge ta Lhe TCAAP gravel
pit will require tegulatory and/or municpal
coaperation and access frum privale parties

for forcemain installation.

§2,764,000
S258,000
5,155,000

Consists of expansion of existing approved
system. State aceeptance likely conlingent

on g water It EIT

Would provide additional remediation with

temporary disturbance of some areas
during construction. Community acceptance is

unlikely, however, due 10 water discharge oplion.

Allernadve 3 -
Groundwater Extraction,

Local Treatment and Discharge

Provides shorl term effectiveness by hydraulic
i and I of VOCs § diatel

alier start-up.

This alternative is tmplemeniable using

o Honal and technol

Alermnative 4 -
Groundwater Catraction, Local Treauneny,

ississippi River Discharge

Provides short term clfcctiveness by hydraukbic
contaliumenl and removal of VOUs immadiately
after starl-up.

“I'his al ive is Lanpt bile using jonal

Loca municpalities are willing to accept
treated water. Most readily inplementable

aliernative.

$2.249,000
$276,000
34,651,000

State accepiance is very likety in that it prevents

further migration of VOCs and Ihe trealed water use

by the munidpalities represents good utilization

of the groundwater resource.

Local munidpatities are willing to use the treated

waler and 1o assist with implementation of
Abternative d,

B

tion and & wchnologies. Wauld require
forcemain ronstruction through highly developed arca or
an exemplion from Federal Trans portation

Duepariment regulations,

$6,521,000
$366,000
$9,971,000

The State i3 unkikely Lo accept this alternative
because the discharge aliernalive does nol represent good
utilization of the groundwater resource,

Community acceptance is not unlikely due

10 1ha wates discharge alternative.



Table 12

TCAAP QU3 COST ESTIMATE

ALTERNATIVE 3:GROUNDWATER EXTRACT iON,

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 $ 25000

Total Annual Cost | $ 276,000

PRESENT VALUE
30 years @ 10%

TOTAL COST:

Cost

$2,249,000

$2,602,000

851,000
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OPERABLE UNIT NO. 3
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Gray, Plant, Mooty, Mooty & Bennett, P.A.
3400 City Center

33 South Sixth Street
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TWIN CITIES ARMY AMMUNITION PLANT
New Brighton, Minnesota

CERCLA ADMINISTRATIVE RECORD
New Brighton/Arden Hills NPL Site
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Tab No.
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1V. Natural Resource Damage Documentation 6
V. Public Participation Documentation 7
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A 0 E: Page 1 of 47
A ED ASURES Updated: 7/27/92

I. Scope:

Operable Unit 3 - Installation of Plume Groundvater Recovery System (PGRS) to prevent further.
migration of volatile organic compounds in South plume from TCAAP.



ADHINISTRATIVE RECORD FILE: Page 2 of 47
Updated: 7/27/92

1I. Record of Decjsion:

Dated: Pending Computer No.:




ADMINISTRATIVE RECO ILE: Page 3 of 47
FINAL REMEDIAL MEASURES Updated: 7/27/92
111. dex o ec g8 Co dered o elied Upo
A. ] ec s}
1. Chro ogic
Description ate Computer No./Comments
United States Army Toxic & Hazardous Materials October 1978 Cross Reference ROD #6;
Agency (USATHAMA), Installation Assessment of ERT £21; (03) 163696

Twin Cities Army Ammunition Plant, Report No. 129

Seil Exploration Co., Report of Hydrogeologic October 1980 ERT #160; (03) 163772
Study Former Northwest Petroleum Site ¥innesota
Transfer Railway Company Property (#120-5952)

Bionetics Corporetion, Installation Assessment May 1981 {50) 510195
TCAAP Hinnesota (Contract no. 68-03-2844)
(TS-PIC-0066)

Soil Exploration Company, Study of Subsurface September 1981 ERT #23; (03) 163698
Contamination Federal Cartridge Corporation,

TCAAP New Brighton, Minnesota (P.0O. £1210-03)
(Sec. #120-7709)

Soil Exploration Company, Subsurface Exploration September 30, 1981 ERT #24; (03) 163699
for Soil and Groundvater Contamination, Honeywell,

- Inc., TCAAP New Brighton, Minnesota (P.0. #376434)
(Sec. No. 120-7678-A)

STS Consultents, Ltd., Reviev of Geologic and

November 5, 1981  ERT #25; (03) 0B7847
Hydrogeologic Data and Reports (STS Job §92765)



ADHINISTRATIVE RECORD_FILE: Page 4 of 47

FINAL REMEDJAL MEASURES Updated: 7/27/92
I1I. JInpdex of Records Copsidered or Relied Upon (continued)
Descriptjon ate

Computer No./Comments

Bionetics Corporation, Potential Groundwater August 1982 ERT #26; (03) 163700

Contamination Sources, Twin Cities/New Brighton,
Kinnesota (Contract No. 68-03-2844) (TS-PIC-2001)

Bionetice Corporation, Potential Groundwater November 19682 ERT £27; (03) 163701
Contamination Sources, Twin Cities/Nev Brighton,

Minnesota Addendum (Contract No. 68-03-2844)

(T5-PIC-82001)

Ecology and Environmental, Inc. Field Investigation November 1, 1982 (03) 091997
Uncontrolled Hazardous Vaste Sitea, FIT Project,

Task Report to Environmental Protection Agency
(TDD #F05-8206-01 and 03) (Contract no. 68-01-6056)

Lockheed Engineering and Kanagement Services

January 1983 (50} 502901
Company, Inc., Aerial Photographic Analysis of
Hazardous Waste Disposal Areas, Minnesota
{Contract No. 68-03-3049)
CH2M Hill, Ecology & Environment, Inc. Final January 1983 Cross Ref. ROD {1;

Remedial Action Master Plan New Brighton Area

ERT # 165; (03) 163777
(EPA No. 01-5V40.0/W65140)

Bonestroo, Rosene, Anderlik & Associates, Inc./ March 30, 1983 ERT #129; (03) 054678
Barr Engineering Co., Report on Water Supply
System for St. Anthony, Minnesota

STS Consultants Ltd,, TCAAP Environmental May 16, 1983
Contamination Survey, Phase I Report,

Volumes 1-3 (Rpt. No. DRXTH-AS-CR-83197)

Croes Reference ROD f6;
ERT £29; (03) 087883;
(03) 087682; (03) 087875

s Ill; R S T R N I O E BN B T S Il I B e e



AD CO E: Page 5 of 47
NA DI} ASURES Updated:  7/27/92

I111. JIndex of Records Congidered or Relied Upop {continued)

escriptio ate Computer No./Comments

Conestoga-Rovers & Assoclates, Inc. (CRA), July 1983
Phase 1 - Sampling Program Storm Sewer

Discharge Bldg. 103 TCAAP Environmental

Investigation (Ref. no. 1219)

ERT #83; {03) 087850

Conestoga-Rovers & Associates, Inc. (CRA), September 1, 1983 ERT £96;
Final Report Phase I - PCB Sampling Program

Bldg. 502 and Vicinity, TCAAP Environmental
Investigation

(03) 087839

Conestoga-Rovers & Associates, Inc. (CRA}, October 1983 ERT #84;
Final Report Phase I - Sampling Program

Bldg. 103 Storm Sewer Discharge (Ref. no. 1244)

(03) 087850

Conestoga-Rovers & Associates, Inc. (CRA), Hovember 24, 1983 ERT £99; {(03) 097173
Phase II - Sampling Program Bldg. 502

and Viecinity, TCAAP Environmental Investiga-
tion (Ref. no. 1282)

Conestoga-Rovers & Associates, Inc. (GRA), June 1984 ERT #102;
Final Report Remedial PCB Investigation/
Feasibility Study Bldg. 502 and Vicinity.
TCAAP Environmental Investigation (Ref. no. 1282)

{03) 087851
Includes comments by EPA

Roy F. Veston Inc., Twin Cities Acmy
Avmunition Plant, Engineering Analyseis of
Alternative Remedial Action Meanures, Phase III
Report, Volumes I and II (Draft Report)
(Contract DACAB7-82C-0063)

(Report No. DRXTH-AS-CR-84295)

June 4, 1984 Cross Reference ROD #8;
ERT 133; (03) 0B788S8



II1.

FILE:

A DY ASURES

Index of Records Copsidered or Relied Ypen (continued)

Pescription

STS Consultants Ltd., Twin Citles Army
Ampunition Plant, Environmental Contamination
Survey, Phase II Report, Volumes I-V

(Rpt. No. DRXTH-AS-CR-83197)

Building Technology, Inc., Historic Properties

Report TCAAP, New Brighton, Minnesota {Final
Report)

Conestoga-Rovere & Associates, Inc. (CRA),
Remedial Investigation: Bldg. 103 Storm
Sever Discharge, TCAAP Environmental Investi-
gation (Final Report) {Ref. Nao. 1281)

Conestoga-Rovers & Associates, Inc. {CRA},
Remedial Feasibility Study Bldg. 502
Severs TCAAP Environmental Investigation
{Ref. #1251}

Conestoga-Rovers & Associates, Inc. (CRA),
Bldg. 502 Baseline Study Assessment of
Sewer Vater and Sediment Quality, TCAAP
Environmental Investigation (Ref. no. 1251)

Conestoga-Rovers & Associates, Inc. (CRA),
Supplemental Remedial Investigation/
Feasibility Study, Bldg. 103, TCAAP Environ-
mental Investigation (Ref. No. 1281)

Eugene A. Hickok and Assoclates, Potable Vater
Source Study, TCAAP :

Date

June 30, 1984

August 1984

August 1984

October 1984

October 1984

December 1984

December 1984

Page 6 of 47
Updated: 7/27/92

Computer No, /Comments

Cross Reference ROD 46;

ERT #34; (03) 087881;
(03) 087877; (03) 087879;
(03) 087878; (03) OB7878A

ERT #52; (03) 097180

ERT #86; (03) 0B7843;

Includes MPCA comments

ERT 1106; (03) 097176

ERT 1105; (03) 097177

ERT 187; (03) 087845

ERT f165; (03) 097188



AD v

co :

FINAL REMEDIAL MEASURES

Index of Recorde Conpjdered or Relled Upop (continued)

Description

Professional Services Group, Inc., TCAAP Sewver
System Evaluation Survey, Interim Report

Conestoga-Rovers &L Asaociates. Inc. (CRA),
Remedial Vork Plan Bldg. 103 TCAAP
(Ref. No. 1496)

Cawp, Dresser and McKee (CDM)}, Volume I -

Work Plan Technical Submittal, New Brighton/
Arden Hille Force Main RI Phase I, New Brighton,
Hinnesota

Conestoga-Rovars & Aaaocinﬁaa, Inc. (CRA),
Addendum to Supplemental RI/FS,
Bldg. 103 TCAAP (Ref. No. 1281)

CH2M Hil1l, Ecology & Environament, Preliminary
Survey of Industrial Waste Disposal Practices

for the New Brighton/Arden Hills, Ramsey County,
Minnesota Area (FIT 5 Report)

Camp Dresser and McKee (CDH), Project Operation
Plan for New Brighton/Arden Hills, Minnesota
Hulti-Point Source Remedial Investigation

Conestoga-Rovers & Associates, Inc. {CRA},
Fina)l Engineering Report Sever Grouting
Program Bldg. 103 TCAAP (Ref. no. 1496)

Conestoga-Rovers & Associaten, Inc. (CRA),
Final Engineering Report Sewer Cleaning Pro-
gram Bldg. 502 TCAAP, Text, Appendices A, B, C, D

Date

Pecember 1984

January 1985

January 1985
{19867)

January 11, 1985

February 1985

February 1985
HMarch 1985

March 29, 1985

Computer

Page 7 of 47
Updated: 7/27/92

o, {Comments

ERT #79; (03) 097189

ERT #88; (03} 0B7846
ERT F141; (04) 156157
ERT #89; {03) 163745

ERT #43; (03) 087858

(04) 300860
ERT #90;

(03) 097174

ERT #109; (03) 097182



ADHINISTRATIVE RECORD FILE: Page 8 of 47

INAL DIAL ASURES Updated: 1/27/92
ITI. Jpdex of Records Consldered or Reljed Upon {continued)
Degcription ' Date Computer No,/Commepts
Conestoga-Rovers & Associates, Inc. {CRA), March 29, 1985 ERT #110; (03) 097185

Final Engineering Report Sewer Cleaning
Program Bldg. 502, Appendices E, F, G

STS D'Appolonia Ltd., Vork Plan Groundwater April 1985 ERT 741;
Remedial Action Alternatives Analysis
(Project No. 92797K)

(03) 087895

Oonestoga-Rovers & Associates, Inc. (CRA), April 3, 1985 ERT #108;
VOC Remedial Investigation, Bldg. 502
and Vicinity, TCAAP Environmental Investigation

(03) 163753

Camp, Presser and HcKee (CDH), WVWork Plan for New May 1, 1985 (04) 300746
Brighton Municipal ¥ell No. 7 Phased Feasibility

Study, New Brighton, Minnesota (Doc. {108-WP1-VP

BBJK-1) (Vork Assignment No. 102-5L40) {Draft)

Camp, Dresser and McKee (CDM), Vork Plan for New May 8, 1985 (04) 300567
Brighton/Arden Hills Generic Technical Support

for Document Review, New Brighton, Miannesota

(Doc. #108-WP1-BBNQ-1) (Vork Assignment

§102-5L40) (Draft)

Camp, Dresser & McKee (CDM)}, New Brighton- May 21, 1985
Arden Hills Phase I Multi-Point Source Remedial
Invesatigation and Appendices

Cross Reference ROD f4
and f5; ERT §48; (03)
087859; (03) 087857;
includes Phase I report
revisions dated 10/24/86



ADMINISTRATIVE RECORD FILE: Page § of 47
AL _REM EASURES Updated: 7/27/92

III. JIndex of Records Consjidered or Relied Upon {continued)

Description Date Computer No./Comments
STS Consultants, Ltd., TCAAP Bedrock Valley June 7, 1985 ERT 140; (03) 163707;

Survey, Volume 1 (Contamination Report),

Volume II (Geotechnical Report), and Volume III
(Geotechnical Appendix) (Report Nos. AMXTH-AS-
CR-85020; AHXTH-AS-CR-85019; AMXTH-AS-GR-850)
(Praft Final Report)

(03) 163708; (03) 163709

Hemorandum from Paul Goudreault, MPCA, June 25, 1985
re: MPCA/Honeywell/Army Sample Splits
2/11-22/85

(50) 509518

Bison Instruments, Inc. Geophysical Investigation July-August 1985 ERT #34; (03) 163719
TCAAP S5ite G, New Brighton, Minnesota (Bison
Job § SJ 308)

Conestoga-Rovers &k Associates, Inc. (CRA), September 1985 ERT 150
Off-TCAAP Study, Phase I: 96-10-8 Trismngle
(Ref. No. 1500)

Conestoga-Rovers & Associates, Inc. (CRA), October 1985 ERT #111;
Final Recponse Action Plan PCB Remediation
Bldg. 502 TCAAP (Ref. No. 1482)

(03) 097183

Hinnesota Department of Health, Feasibility of December 31, 1985 ERT §53; (03) 163718;
Community-Wide Epidemlologic Studies of Drinking

Water and Health St. Louis Park and New Brighton,

Hinn.

Donohue & Assoclates, Inc., Trio Solvent Site January 1986 ERT #55; (03) 163720;
Remedin]l Investigation, Volumes 1i-3 (03) 163721; (03) 163722



3) A

4] s

FINAL REMEDIAL MEASURES

Index of Records Considered or Relied Upon (continued)

es V]

Conestoga-Rovers & Aesociates, Inc. (CRA),
Extraction Vell Pump Test Report (EW542U3),
Bldg. 502, TCAAP Groundwater Remediatjon
Program (Ref. 1499)

S§TS Consultants, Ltd., Installation Restoration
Program, Twin Cities Army Ammunition Plant,
Groundvater Remedial Action Alternatives Analysis
(GRAAA) (Draft Final Report) (AHXTH-AS-CR-86065)

U.5. Environmental Protection Agency (EPA)
Comprehensive Summary Report,

Potential Groundwater Contamination Sources,
TCAAP and Newv Brighton, Minn., Veolume 1 and 2
{T5-PIC-85001H)

Conestoga-Rovers &k Associates, Inc. (CRA}/
Hioneyvell, Groundwater Remediation Program
Plan (GRPP) (Ref. DAAAO9-B6-R-0416)

Professional Services Group, Inc., TCAAP
Phase II Sewer System Remedial Action,
Final Report, Volumes I and II and
Addendum

Braun Environmental Laboratories, Ground Vater
Investigation, Northwest Quadrant of I-694
and I-35W%, New Brighton, Ming. (EB6-080)

Conestoga-Rovers & Associates, Inc. (CRA),
Quality Assurance Project Plan (QAPP)
Off-TCAAP Study (Ref. No. 1695)

Date

February 1986

February 1986

February 1986

June 18, 1986

July 1986

July 24, 19B6

November 26, 1986

Page 10 of 47
Updated: 7/27/92

Compute 0, fComments

ERT #113; (03) 163755

Cross Reference ROD #6;
ERT #56; (03) 163723

ERT #22; (03) 163697;
(03) 163697A

Cross Reference ROD /6
ERT £218; (03) 202177

(03) 192477;
(03) 192479

(03) 1x92478;

(04} 162560

ERT #150; (03) 163607



ADMINISTRATIVE RECORD FILE: Page 11 of 47
FINAL REMEDIAL MEASURES Updateds 7/27/92
II1I. ndex of Re Congsid ofF Reljed Upon (continued)
cri Date Computer No,/Comments

Camp, Dresser and McKee (CDM), Final Report Phased December 10, 1986 ERT #152; (03) 163763
Feasibility Study for St. Anthony, Hinnesota

(Doc. #108-F52-RT-DCTC-1) (Work Assignment

#102-5L40.10)

Conestoga-Rovers Lk Assocliates, Inc. {CRA), February 1987 ERT #4947
Off-TCAAP, Phase II, 0ld Northvest

Refinery Site, Data Report (Ref. No. 1638)

Conestopga-Rovers & Associates, Inc. {CRA}, February 1987 ERT #196; (03) 167612
Df£-TCAAP, Phase II, Herbst Landfill,

Data Report (Ref. No. 1638)

Petrex, Final Report For The Findings of the February 1987 (03) 192491

Petrex Soll Gas Survey at TCAAP, Site *F*
in Arden Hills, HMinnesota

Conestoga-Rovers k& Associates, Inc. (CRA),
Off-TCAAP, Phase I: 96-10-8 Triangle

Supplement Report (Ref. No. 1695)

February 17, 1987 ERT #195; (03) 167611

STS Consultante Ltd., Electromagnetic Inductance February 18, 1987 ERT £180; (03) 163787
and Ground Probing Radar Survey, TCAAP Site F,
(Project no. 92797-%5)

Conestoga-Rovers & Associates, Inc. (CRA)/ April 1, 1987 (03) 163783; ERT 176
Honeywell, BGRS Extraction Well Pumping

Test Report (Draft Final Report)
(Contract #DAAAD9-76-E-0030)

Conestoga-Rovers & Associates, Inc. (CRA), April 1987 ERT 1190;
Off-TCAAP, Phase II, 01d Miller Dump Site,
Data Report (Ref. No. 1638)

{03) 163800



DYI co ILE: Page 12 of 47
NAL EDIAL MEASURES _ Updated: 7/27/92

111. ]Index of Records Copnsidered or Reljed Upon (continued)

escriptio

pate Computer No,/Comments
Conestoga-Rovers & Assoclates, Inc. (CRA)/ August 5, 1987 {03) 173378; ERT {1205
Honeyvell, Off-TCAAP Study, Phase III: (Haps located separately)
Plume Definition Report
Federal Facility Agreement (FFA), betveen Army, August 12, 1987 Cross Reference ROD {7,
U.S. EPA and MPCA

(03) 169131

International Techneology Corporation, Letter Report September 2, 1987 (03) 198628
Trichloroethylene Permeability Study, Twin Cities
Till Project (Project no. 303301)

U.5. EPA, Record of Decision (ROD) for Gradient Sept. 25, 1987

Cross Reference ROD f7
Control System, for TCAAP '

Camp, Dresser and McKee {CDY), Remedial Design October 1987 (04) 162919
Vork Plan for Alternative Water Supply Volume I -

Technical Submittal for New Brighton/Axden Hills

{Doc. llOB-PPI-UP-FJGP~1) {Vork Assignment No,

420-5N40)

Delta Environmental Consultants, Final Remedial October 26, 1987 ERT 1208;
Investigation Trio Solvent, New Brighton, Minn.
(Delta no. 10-87-068)

{03) 178253

Conestoga-Rovers & Associates, Inc. (CRA), November 1987 (03) 178575
IRP-BGRS, Quality Assurance Project Plan

(QAPP) IRA Honitoring Program TCAAP

(Contract No. DAA09-76-E-0030)

. Argonne National Laboratory {ANL), Preliminary February 1988

Cross Reference ROD f1o0;
Assessment for Twin Cities Army Ammunition Plant

(03) 193032



ADHINIS IVE RECO E: Page 13 of 47
FINAL REMEDIAL MEASURES Updated: 7/27/92

I11. Index of Records Congjdered or Reljed Upon {continued)

escriptio Pate Computer No, /Comments

Conestoga-~Rovers & Associstes, Inc. (CRA)/
Honeyvell, IRA-BGRS Water Balance Report
(Final Report) (Contract #DAA09-76-E-0030)

February 18, 1988 (03)19282}1

Conestoga-Rovers k& Associates, Inc. {CRA),
IRA-BGRS Monitoring Plan (Final Report}
(Contract No. DAAD9-76-E-003D)

February 19, 1988 (03) 192820

STS Consultante Ltd., IRP-TCAAP Contamination April i9a8
Sources Remedial Investigation, Shallow Gas

Exploration Site C-1; Site E (Griq—l}:

Site E (Grid E-2); Site F (Grid F-1): Site FG;

S5ite H (Grid H-1); and Site H (Grid H-2)

(04) 300707

Camp, Dresser and McKee (CDM), Design Report Hay 1988 (04) 300861
for New Brighton/Arden Hills, St. Anthony,

Hinnesota Remedisl Design, St. Anthony, Minnesota

(Doc. #108-DE1-RT-GBRL-1) (Vork Assignment

1420-5N40)

Conestoga-Rovers & Associntes, Inc. {CRA)/ May 1988
Honeyvell /Army, IRA-BGRS Performance
Assessment Report

(03) 197363; ERT #211

Argonne National Laboratory (ANL), Instsilation June 1988 ERT #219; (03) 202611
Restoration Program: Remedial Investigation

Vork Plan for TCAAP (AMXTH-IR-CR-B88003)
(ANL/EES-LD-5) (Final Report)

Minnesota Geophyeical Associates, Inc., August-November (04} 302257
Results of Borehole Geophysics and 1988

Video Inspections, Off-Post Study TCAAP



IXX.

ADHINISTRATIVE RECORD FILE:

INAL_RENE

L, MEASURES

Index of Records Considered or Relied Upon (continued)

escriptio

Camp, Dresser and McKee (CDM), Final Remedial
Investigation Report, Newv Brighton/

Arden Hille TCAAP Force Main, New Brighton,
Hinnesota (Doc. No. 108-RI1-RT-GSVWG-1)

(Vork Assignment No. 102-5L40)

Conestoga-Rovers & Associates, Inc. (CRA),
Focuysed Feasibility Study (FFS), TCAAP

Plume Groundwater Recovery System (PGRS) (Draft)
(Ref. No. 2738) .

Conestoga-Rovers & Associates, Inc. (CRA)/
Honeyvell, IRA-BGRS Annual Monitoring Plan
- Volumes 1 & 2 (Final Report)

(Contract #DAAQ9-76-E-0030)

Conestoga-Rovers & Associates, Inc. (CRA)/
Honeywell, Aquifer Characterization Study,
Off TCAAP Study, Phase III: Supplement
(Ref. No. 1119)

Wenck Assoclates, Inc., Installation Restoration
Program TCAAP 1989 Annual Monitoring Report,
Volumes 1-3 (Final Report)

Conestoga-Rovers & Associates, Inc. (CRA)/
Honeywell, IRA-TGRS 1989 Annual Monitoring
Plan - Volumes 1 &k 2 (Draft Final Report)
(Contract fDAAD9-?6-E-0030)

Date

December 1988

June 21, 198¢9

October 1989

November 1, 193¢

Hay 19%0

May 21, 1990

Papge 14 of 47
Updated: 7/27/92

Computer No, /Comments

ERT #247; (03) 212395

(04) 3010401; (04) 301190;
includes EPA/MPCA comments

(04) 303026; Draft Report
not included; Draft
lJocated at (04) 300602-03

(03) 212996; ERT #1254

Includes comments by MPCA

{03) 218320; (03) 218321
ERT #269, #270; Draft
Final dated April, 1990
not included.



ADMINYSTRATIVE RECORD FILE: Pape 13 of 47
FINAL REHMEDIAL MEASURES Updated: 7/27/92

ITI. JIndex of Records Considered or Reljed Upon (continued)

eBC o Date Computer MNo, /Comments

Camp Dresser and McKee (CDM), Inc., Phase IA Final February 1991 Maps Separate

Report, Hew Brighton/Arden Hills, Minnesota, (03) 222174; ERT §284;
Hulti-Point Source Ground Water Remediation ERT #285
Investigation

Argonne National Laboratory (ANL), Installation April 1991
Program, Remedial Investigation Report for the

Twin Cities Army Ammunition Plant, Volumes 1-4
{CETHA-IR-CR-91015)

PRC Environmental Management, Inc., Final Report: April 1991
Human Health Risk Assessment, New Brighton/

Arden Hills Superfund Site Including Twin

Cities Army Aumunition Plant, Ramsey County, MN,

Volumes I-II (Work Assignment No. 04-5140)

{(ARCS 68-WB8-0084)

Conestoga-Rovers &k Associates, Inc. (CRA)/ July 1991
Alliant Techsystems, Inc., IRA-TGRS, Site I

and Site X, 1990 Annual Honitoring Report

Volumes 1 and 2 (Contract no. DAA09-76-E-0030)

(Final Report)

Venck Associates, Inc., Installation Restoration July 1991
Program, Twin Cities Army Ammunition Plant
Fiscal Year 1990 Annual Monitering Report

Haps separate

United States Army Environmental Hyglene Agency, October 4, 1991
Ecological Assessment TCAAP, New Brighton, Minn.
February 1, 1990-April 1, 1991 and Appendices



ADHINISTRATIVE RECORD FILE: Page 16 of 47

FINAL REMEDIAL HEASURES Updated: 7/27/92
I1II. JIndex of Records Copsidered or Relied Upon (continued)
Description Date Computer No,/Comments
James M. Montgomery, Consulting Engineers December 1991 -

Tuin Cities Army Ammunition Plant
Water Hanagement Study, Phase II

Conestoga-Rovers & Associates, Inc. (CRA)/ March 1992
Barr Engineering, PGRS Design Data Collection

Study

Engineering Technologies Associates, Inc., April 7, 1992

Ground Water Model In Support of the Feasibility
Study - Modeling Progress

{Contract No. DAAA-15-89-D-0009/0004)

Conestoga-Rovers & Associates, Inc. (CRA), May 14, 1992
Operable Unit 3 Feasibility Study
(Ref. No. 3817(4))

Not computerized

Sampling, testing data, chain of custody forms, N/A
quality control and quality assurence documenta-

tion for referenced reports or studies is avajl-

able from U.S. Army Toxic & Hazardous Materials

Agency (USATHAMA), Aberdeen Proving Ground,

Maryland 21010-5401; Conestoga-Rovers & Assoclates,

Inc. (CRA)}, 1801 Ol1d Highway 8, St. Paul, Minnesota.
Contact TCAAP remedial project manager for further
information and access to these records.

Exempt from administrative
record file requirements
pursuant to 40 G.F.R.

§ 300.805¢a)(1).



ADMINISTRATIVE RECORD FILE: , Page 17 of 47
FINAL REMEDIAL MEASURES Updated: 7/27/92
I1I. JIndex of Records Consjdered or Relied Upon (continued)
c io Date Compu o) mme
A. Site S ec 8 —
2. Alphabeticn}l Listing.
Argonne National Laboratory (ANL), Preliminary February 1988 Cross Reference ROD #10;

Assessment for Twin Cities Army Ammunition Plant {03) 193032

Argonne National Laboratory (ANL), Instsllation June 1988 ERT #219;
Restoration Program: Remedial Investigation

Vork Plan for TCAAP (AMXTH-IR-CR-88003)

(ANL/EES-LD-5) (Final Report)

(03) 202611

Argonne National Leboratory {ANL), Installation April 199)
Program, Remedial Investigation Report for the

Twin Cities Army Ammunition Plant, Volumes 1-4
{(CETHA-IR-CR-91015)

Bionetics Corporation, Installation Assessment May 1981 {50) 510195
TCAAP Minnesota (Contract no. 68-03-2844)
(TS-PIC-0066)

Bionetics Corporation, Potential Groundwater August 1982 ERT #26;
Contamination Sources, Twin Cities/New Brighton,
Hinnesota (Contract No. 68-03-2844) (T5-PIC-2001)

(03) 163700

Bilonetics Coxporation, Potential Groundwater November 1982
Contamination Sources, Twin Cities/New Brighton,

Hinnesota Addenduvm (Contract No. 68-03-2844)

(T5-PIC-82001)

ERT 127; (03) 163701



ADMINISTRATIVE RECORD FILE: Page 18 of 47

INAL EDIAL SURES Updated: 7/27/92

111. Index of Records Consjdered or Reljed Upon (continued)
escriptio . Date Computer No./Comments

Bieon Instruments, Inc. Geophysical Investigation July-August 1985 ERT I54; (03) 163719
TCAAP Site G, New Brighton, Minnesota (Bison
Job # SJ 308)

Bonestroo, Rosene, Anderlik & Associates, Inc./ Harch 30, 1933 ERT #129;
Barr Engineering Co., Report on Vater Supply
System for St. Anthony, Minnesota

{03) 094678

Braun Environmental Laboratories, Ground Water July 24, 1986
Investigation, Northwest Quadrant of I-694
and I-35¥, New Brighton, Minn. (EB6-0860)

(04) 162560

Building Technology, Inc., Historic Properties August 1984 ERT 152; (03) 0697180
Report TCAAP, New Brighton, HKinnesots (Final

Report)

Camp, Dresser and McKee (CDM), Volume I - January 1985 éRT 1141; (04) 156157
Vork Plan Technical Submittal, New Brighton/ {19861)

Arden Rills Force Main RI Phase I, New Brighton,

Hinnesota ¢

Camp Dresser and McKee (CDH), Project Operation February 1985 {C4) 300860

Plan for New Bripghton/Arden Hills, Minnesota
Hulti-Point Source Remediml Investigation

Cawmp, Dresser and McKee (CDM), VWork Plan for New Hay 1, 1985 (04) 300746
Brighton Municipal Vell No. 7 Phased Feasibility :
Study, New Brighton, Minnesota (Doc. #108-UP1-WP

BBJK-1) (Work Assignment No. 102-5L40) (Draft)




DHINISTRATI 0 : Page 19 of 47
FINAL REMEDIAL MEASURES Updated: 7/27/92

III. ndex of Records Copsidered o elied pon (continued)

Description Pate Computer No, /Comments
Camp, Dresser and McKee (CDH), Work Plean for Hew May 8, 1985 (04) 300567

Brighton/Arden Hills Generic Technical Support
for Document Review, New Brighton, Ninnesota

(Poc. #1068-WP1-BBNQ-1) (Vork Assignment
#102-5L40) (Draft)

Camp, Dresser & McKee (CDM), New Brighton- Hay 21, 1985 Cross Reference ROD {4
Arden Hille Phase I Multi-Point Source Remedial and #5; ERT f48; (03)
Investigation and Appendices

087859; (D3) 0B78B57;
includes Phase I report
revisions dated 10/24/86

Camp, Dresser and HcKee (CDM), Final Report Phased December 10, 1986 ERT #152;
Feasibility Study for St. Anthony, Minnesota

(Doc. #108-FS2-RT-DCTC-1) (Work Assignment

#102-5L40.10)

(03) 163763

Camp, Dresser and HcKee (CDM), Remedia}l Design Cctober 1987
Work Plan for Alternative VWater Supply Volume I -

Technical Submittal for New Brighton/Arden Hills

(Doc. #108-PPI-WP-FJGP-1) (Work Assignment No.

420-5N40)

(04) 162919

Camp, Dresser and McKee (CDM), Deslgn Report May 1988
for New Brighton/Arden Hills, St. Anthony,

Hinnesota Remedial Design, St. Anthony, Minnesota

(Doc. #108-DE1-RT-GBRL-1) (Work Assignment

1420-5N40)

(04) 300861



AD G E:
FINAL REMEDIAL MEASURES

Index of Records Considered or Relied Upon {continued)

Degcription

Camp, Dresser and McKee (CDM), Final Remedial
Investigation Report, New Brighton/

Arden Hills TCAAP Force Main, New Brighton,
Minneeota (Doc. No. 108-RI1-RT-GSWG-1)

(Vork Assignment No. 102-5L40)

Camp Dresser and McKee (CDM), Inc., Phase IA Final
Report, New Brighton/Arden Hills, Minnesota,
Multi-Point Source Ground Water Remediation
Investipgation

CHZH H1ll1l, Ecology & Environment, Inc. Final
Remedial Action Master Plan New Brighton Area
(EPA No. 01-5V40.0/W65140)

CH2H Hill, Ecology & Environment, Preliminary
Survey of Industrial Waste Disposal Practices
for the Newv Brighton/Arden Hills, Ramsey County,
Minnesota Area (FIT 5 Report)

Conestoga-Rovers & Associates, Inc. (CRA),
Phase I - Sampling Program Storm Sewer
Discharge Bldg. 103 TCAAP Environmental
Investigation (Ref. no. 1219)

Conestoga-Rovers & Assoclates, Inc. (CRA),
Final Report Phase I - PCB Sampling Program

Bldg. 502 and Vicinity, TCAAP Environmental
Investigation

ate

Dacember 1988

February 1991

January 1983

February 1985

July 1983

Page 20 of 47
Updated: 7/27/92

Compute 0. /Comments

ERT #247; (03) 212395

Haps Separate
(03) 222174; ERT 1284;
ERT #285

Croes Ref. ROD #1,
ERT } 165; (03) 163777

ERT #43; (03) 087858

ERT #83; (03} 087850

September 1, 1983 ERT #96; (03) 087839
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ADMINISTRATIVE RECORD FILE:
FINAL REMEDIAL MEASURES

Index of Records Copsjdered or Relied Upop (continued)

Descriptio ate .

Conegtoga-Rovers & Associates, Inc. (CRA), October 1983
Final Report Phase I -~ Sampling Program
Bldg. 103 Storm Sewer Discharge (Ref. no. 1244)

Conestoga-Rovers & Associates, Inc. (CRA}, Rovember 24, 1983
Phase II - Sampling Program Bldg. 502

and Vicinity, TCAAP Environmental Investiga-

tion (Ref. no. 1282)

Conestoga-Rovers & Associatea, Inc. (CRA), June 1984
Final Report Remedial PCB Investigation/

Feasibility Study Bldg. 502 and Vicinity.

TCAAP Environmental Investigation (Ref. no. 1282)

Conestoga-Rovera & Assoclstes, Inc. (CRA), - August 1984
Remedial Investigation: Bldg. 103 Storm

Sever Discharge, TCAAP Envircnmental Investi-

gation (Final Report) (Ref. No. 1281)

Conestoga-Rovers & Associates, Inc. (CRA), October 1984
Remedial Feasibility Study Bldg. 502

Sewvers TCAAP Environmental Investigation

(Ref. F1251)

Conestoga-Rovers k Associates, Inc. (CRA), October 1984
Bldg. 502 Baseline Study Assessment of

Sever Vater and Sediment Quality, TCAAP

Environmental Investigation (Ref. no. 1251)

Conestoga-Rovers & Assoclates, Inc. (CRA), December 1984
Supplemental Remedial Investipation/ '
Feasibility Study, Bldg. 103, TCAAP Environ-

mental Investigation (Ref. No. 1281)

Page 21 of &7
Updated: 7/27/92

Computer HWo, /Commepts

ERT f84; (03) 087850

ERT #99; (03) 097173

ERT F102; {03) 087851
Includes comments by EPA

ERT #86; (03) 087843;

Includes MPCA comments

ERT #106; (03) 097176

ERT #105; (03) 097177

ERT #87; (03) 087845
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FINAL REMEDIAL MEASURES Updated: 7/27/92
I1I. Index of Records Considered or Reljed Upon (contlnued)
Descriptiopn Date Co e 0
Conestoga-Rovers & Associates, Inc, (CRA), January 1985 ERT #88; (03) 087846

Remedial Work Plan Bldg. 103 TCAAP
(Ref. No. 1496)

Conestoga-Rovers & Associates, Inc. (CRA), January 11, 1985
Addendum to Supplemental RI/¥S,
Bldg. 103 TCAAP (Ref. HNo. 1281)

ERT #89; (03) 163745

Coniestoga-Rovers k Associates, Inc. (CRA), Harch 1985 ERT 190; (03) 097174
Final Engineering Report Sewer Grouting
Program Bldg. 103 TCAAP (Ref, no. 1496)

Conestoga-Rovers & Associates, Inc. (CRA), - ) March 29, 19as ERT £109;
Final Engineering Report Sewer Cleaning Pro-

gram Bldg. 502 TCAAP, Text, Appendices A, B, C, D

(03) 097182

Conestoga-Rovers & Associates, Inc. (CRA), March 29, 1985 ERT #110; (03) 097185
Final Engineering Report Sewer Cleaning '

Program Bldg. 502, Appendices E, F, G

Conestoga-Rovers & Assoclates, Inc. (CRA), April 3, 1985 ERT #108; (03) 163753
VOC Remedial Investigation, Bldg. 502

and Vicinity, TCAAP Environmental Investigation

Conestoga-Rovers & Associates, Inc. (CRA), September 1985 ERT f50
Off-TCAAP Study, Phase I: 96-10-8 Triangle
(Ref. No. 1500)

Conestoga-Rovers & Associates, Inc. {CRA), October 1985 ERT #111; (03) 097183
Final Response Action Plan PCB Remediation
Bldg. 502 TCAAP (Ref. No. 1482)
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A EDTA EASURES Updated: 7/27/92
111. dex eco C dere elled Upop (continued)
scriptio ate Computer No./Comments
Conestoga-Rovers k Assoclates, Inc. (CRA), February 1986 ERT #113; (03) 163755

Extraction Well Pump Test Report (EWS542U3},
Bldg. 502, TCAAP Groundwater Remediation
Program (Ref. 1499)

Conestoga-Rovers k Assoclates, Inc. (CRA)/ June 18, 1986
Honeywell, Groundwater Remediation Program
Plan (GRPP) (Ref. DAAA09-B6-R-0416)

Cross Reference ROD #6;
ERT #2183 (03) 202177

Conestoga-Rovers & Associstes, Inc. (CRA), November 26, 1986 ERT #150;
~ Quality Assurance Project Plan (QAPP)
Off-TCAAP Study (Ref. No. 1695)

(03) 163607

Conestoga-Rovers & Associates, Inc. (CRA),
Off-TCAAP, Phase II, 01d Northwest
Refinery Site, Data Report (Ref. No. 1638)

February 1987 ERT #97

Conestoga-Rovers & Assoclates, Inc. (CRA), February 1987 ERT #196; (03) 167612
Off-TCAAP, Phase II, Herbst Landfiil,

Data Report (Ref. Ko. 163B)

Conestoga-Rovers & Assoclates, Inc. (CRA), ' February 17, 1987 ERT #195; (03) 167611

Off-TCAAP, Phase I: 96-10-8 Triangle
Supplement Report (Ref. No, 1695)

Conestoga-Rovers & Asmociates, Inc. (CRA)/ . April 1, 1987
Honeywell, BGRS Extraction Vell Pumping

Test Report (Draft Final Report)

{Contract fDAAA09-76-E-0030)

{03) 163783; ERT f176
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D
INAL

D

SURES

Index of Recorpds Congidered or Reljed Upon {continued)

esc 1o

Conestoga-Rovers & Associates, Inc. (CRA),
Off-TCAAP, Phase IXI, 01d Miller Dump Site,
Data Report (Ref. No. 1638)

Conestoga-Rovers & Assoclates, Inc. (CRA}/
Honeywell, Off-TCAAP Study, Phase III:
Plume Definition Report

Conestoga-Rovers k Associates, Inc. (CRA),
IRP-BGRS, Quality Assurance Project Plan
(QAPP) IRA Monitoring Program TCAAP
(Contract No. DAAD9-76-E-0030)

Conestoga~Rovers & Assoclates, Inc. (CRA}/
Honeywell, IRA-BGRS Water Balance Report
{Final Report) (Contract {DAAD9-76-E-0030)

Conestoga-Rovers & Associates, Inc. {CRA),
IRA-BGRS Monitoring Plan (Final Report)
(Contract No, DAAO9-76-E-0030)

Conestoga-Rovers & Assoclates, Inc. (CRA)/
Honeywell /Army, IRA-BGRS Performance
Assegsment Report

Conestoga-Rovers & Associates, Inc. {CRA),
Focused Fensibility Study (FFS), TCAAP

Plume Groundwater Recovery System {PGRS) {Draft)

(Ref. No. 2738)

Date

April 1987

August 5, 1987

November 1987

February 18, 1988

February 19, 1988

May 1988

June 21, 1989

Page 24 of 47
Updated: 7/27/92

Co e Comments

ERT #19%0; (03) 163800
(03} 171378; ERT f205

(Maps located separately)

(03) 178575

{03)192821

(03) 192820

(03) 197363; ERT §211

(04) 3010401; (04) 301190;
includes EPA/MPCA comments



I11.

0
EDIAL Su
Index of Records Copsidered or Reljed Upon {(continued)
Pescription Date

Conestoga-Rovers & Assocliates, Inc. (CRA)/
Honeywell, IRA-BGRS Annual Monitoring Plan
- Volumes 1 & 2 (Final Report)

(Contract #DAAD9-76-E-0030)

Conestoga-Rovers & Associates, Inc. (CRA)/
Honeywell, Aquifer Characterization Study,
Off TCAAP Study, Phase III: Supplement
(Ref. No. 1119}

Conestoga-Rovers & Assoclates, Inc. (CRA)/
Honeywell, IRA-TGRS 1989 Annual Monitoring
Plan - Volumes 1 & 2 (Draft Final Report)
(Contract FDAAOD-76-E-0030)

Conestoga-Rovers & Assoclates, Inc. (CRA)/
Alliant Techsystems, Inc., IRA-TGRS, Site I
and Site K, 1990 Annual Monitoring Report

Volumes } and 2 (Contract no. DAA0S-76-E-0030)

{Final Report)

Conestoga~-Rovers & Associates, Inc. (CRA)/

Barr Engineering, PGRS Design Data Collection

Study

Conestoga-~Rovers k Assoclates, Inc.
Operable Unit 3 Feasibility Study
(Ref. No. 3877(4))

(CRA),

1

Delta Environmental Consultsants, Final Remedial

(Delta no. 10-87-068)

- Investigation Trio Solvent, New Brighton, Hinn.

October 1989

November 1, 1989

Hay 21,

1990

July 1991

Harch 1992

May 14, 1992

October 26, 1987

Page 25 of 47
Updated: 7/27/92

Compu [} opment s
(04) 303026; Draft Report
not included; Draft
located at (04) 300602-03

(03) 212996; ERT §254
(03) 218320; (03) 218321
ERT #269, #270; Draft

Final dated April, 1990
not . included.

Not computerized

ERT #208; (03) 178253



D 5 v G LE:
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II1. JIndex of Records Considered or Relied Upon (continued)
Description . ate

Donochue & Associates, Inc., Trio Solvent Site January 1986
Remedial Investipation, Volumes 1-3 :

Ecology and Environmental, Inc. Field Investigation November 1, 1982
Uncontrolled Hazardous Waste Sites, FIT Project,

Task Report to Environmental Protection Agency

(TDD #F05-8206-01 and 03) (Contract no. 68-01-6056)

Engineering Technologles Associates, Inc,, April 7, 1992
Ground Water Model In Support of the Feasibilicy

Study - Modeling Progress

{(Contract HNo. DAAA-15-89-D-0009/0004)

Federal Facility Agreement (FFA), between Army, August 12, 19a7
U.S. EPA and HMPCA

Eugene A, Hickok (Hickcok) and Associates, December 1984
Potable Water Source Study, TCAAP

International Technology Corporation, Letter Report September 2, 1987
Trichloroethylene Permeabllity Study, Twin Cities
Till Project (Project no. 303301)

Lockheed Engineering and Management Services January 1983
Company, Inc., Aeriasl Photographic Analysin of

Hazardous Waste Disposal Areas, Minnesota

(Contract No. 6B-03-3049)

Hemorandum from Paul Goudreault, MPCA, June 25, 1985
re: HPCA/Honeyvell/Army Sample Splits
2/11-22/85
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Com e Co

- ERT #55; (03) 163720;

(03) 163721; (03) 163722

{03) 091997

Cross Reference ROD #7;
{03) 169131

ERT #65; {03) 097188

{03) 198628

(50) 502901

(50) 509518
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III. Index of Records Considered or Relied Upon {continued)

Description Date Campute me
Hinnesota Departmwent of Health, Feasibility of
Cowmunity-Wide Epldemiologic Studies of Drinking

Vater and Health St. Louis Park and Nev Brighton,
Minn.

December 31, 1985 ERT F53; (03) 163718;

Hinnesota Geophysical Associates, Inc., August-November (04) 302257
Results of Borehole Geophysics and 1988
Video Inspections, Off-Post Study TCAAP

James M. Wontgomery, Consulting Engineers December 1991
Twin Citles Army Ampunition Plant
Vater Hanagement Study, Phase II

Petrex, Final Report For The Findings of the February 1987
Petrex Soil Gas Survey at TCAAP, Site °*F"
in Arden Hills, Minnesota

(03) 192491

PRC Environmental Management, Inc., Final Report: April 1991
Human Health Risk Aesessment, New Brighton/

Arden Hills Superfund Site Including Twin

Cities Army Ammunition Plant, Ramsey County, MN,

Volumes I-II (Work Assignment No. 04-5140)

(ARCS 68-UB-0084)

Professionsal Services Group, Inc., TCAAP Sewer December 1984 ERT #79; (03) 097189
System Evaluation Survey, Interim Report
Professional Services Group, Inc., TCAAP July 1986
Phase 11 Sever System Remedial Action,

Final Report, Volumes I and II and

Addendum

{03) 192477; {03) 192478;
(03) 192478
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I1I. 1Index of Records Consjdered or Relied Upon {continued)

Description Date Compu Copment
Sampling, testing data, chain of custody forme, N/A Exempt from administrative

quality control and quality assurance documenta-
tion for referenced reports or studies is avail-
able from U.5. Army Toxic & Hazardous Materials
Agency (USATHAMA), Aberdeen Proving Ground,
Maryland 21010-5401; Conestoga-Rovers & Assoclates,
Inc. (CRA), 1B01 Qld Highway 8, St. Paul, Minnesota.
Contact TCAAP remedial project manager for further
information and access to these records.

record file requirements
pursuant to 40 C.F.R.
§ 300.805(a)(1).

Soil Exploration Company, Study of Subsurface September 1981 ERT #23; (03) 163698
Contamination Federal Cartridge Corporation,

TCAAP New Brighton, Minnesota (P.O. #1210-03)
{Sec. 1120-7709)

Soil Exploration Company, Subsurface Exploration September 30, 1981 ERT #24; (03) 163699
for Soll and Groundwater Contamination, Honeywell,

Inc., TCAAP New Brighton, Minnesota (P.O. #376434)
(5ec. No. 120-7678-A)

So0il Exploration Co., Report-of Hydrogeologic October 1980 ERT 7160; (03) 163772
Study Former Northwest Petroleum Site Minnesota

Trnnpfer Railway Company Property (£120-5952)

5TS Coneultants, Ltd., Review of Geologic and November 5, 1981 ERT #25; (03) 0B7847
Hydrogeologic Data and Reports (ST5 Job #92765)

5TS Consultants Ltd., TCAAP Environmental May 16, 1983 Cross Reference ROD #6;
Contaminatjon Survey, Phase I Report, ERT #29; (03) 087883;
Volumes 1-3 (Rpt. No. DRXTH-AS-CR-83197) (03) 087882; (03) 087875
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III. Index of Records Considered or Reljed Upon (continued)

Description

S5TS Consultants Ltd., Twin Citjes Army
Ammunition Plant, Environmental Contamination

Survey, Phase II Report, Volumes I-V

(Rpt. No. DRXTH-AS-CR-83197)

EBLE

June 30, 1984

STS Consultants, Ltd., TCAAP Bedrock Valley June 7, 1985
Survey, Volume I (Contamination Report),

Volume II (Geotechnical Report), and Velume III

(Geotechnical Appendix) (Report Nos. AMXTH-AS--

CR-85020; AMXTH-AS-CR-85019; AMXTH-AS5-CR-850)

(Draft Final Report)

5TS Consultants, Ltd., Installation Restoration February 1986
Program, Twin Cities Army Ammunition Plant,

Groundwater Remedinl Action Alternatives Analyeis

(GRAAA) (Draft Final Report) (AMXTH-AS-CR-B6065)

STS Consultants Ltd., Electromagnetic Inductance February 18, 1987
and Ground Probing Radar Survey, TCAAP Site F,

{Project no. 92797-%5)

STS Consultants Ltd., IRP-TCAAP Contamination April 1988
Sources Remediasl Investigation, Shallow Gas

Exploration Site C-1; Site E (Grid-1);

Site E (Grid E-2); Site F (Grid F-1); Site FG;

Site H (Grid H-1); and Site H (Grid H-2)

§T5 D'Appolonia Ltd., Vork Plan Groundwater April 1985

Remedial Action Alternatives Analy
(Project No. 92797K)

sis

Page 29 of 47
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Computer No, /Commenta

Cross Reference ROD §6;
ERT #34; (03) oa7esl;
(03) 087877; (03) 087879;
(03) 087878; (03) OB787BA

ERT #40; (03) 163707;
(03) 163708; (03} 163709

Cross Reference ROD [6;
ERT #56; (03) 163723

ERT #180; (03) 163787

{04) 3G0707

ERT f41; (03) 087895
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III. JIndex of Records Considered or Relied Upon (continued)
Description pate Compute 0, /Comme

United States Army Toxle & Hazardous Materials October 1978
Agency (USATHAWA), Instellation Asmessment of
Twin Cities Army Ammunition Plant, Report No. 129

Cross Reference ROD [6
(03) 1636963 ERT #21

United States Army Environmentasl Hyglene Agency, October &4, 1991
Ecological Assessment TCAAP, HNew Brighton, Minn.
February 1, 1990-April 1, 1991 and Appendices

U.S. Environmental Protection Agency (EPA) February 1986 ERT #22;
Comprehensive Summary Report,

Potential Groundvater Contamination Services,
TCAAP New Brighton, Hinn., Volume 1 and 2
(TS5-PIC-B85001H) -

{03) 163697;
(03) 163697A

U.S. EPA, Record of Declision (ROD) for Gradient Sept. 25, 1987

Cross Reference ROD }7
Control System, for TCAAP

Wenck Associates, Inc., Inetallation Restoration May 1990
Program TCAAP 1989 Annual Honitoring Report,
Volumes 1-3 (Final Report)

Includes comments by MPCA

Wenck Associates, Inc., Installation Restoration July 1991
Program, Twin Cities Army Ammunition Plant
Fiscal Year 1990 Annual Monitoring Report

Haps separate

Roy F. Weston Inc., Twin Cities Army June 4, 1984 Cross Reference ROD {8;
Ammunition Plant, Engineering Analysis of ERT #33; (03) 087888
Alternative Remedial Action Measures, Phase III
Report, Volumes I and JI (Draft Report)
(Contract DACA87-82C-0063)

{Report No. DRXTH-AS-CR-84295)
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cription ate Compute opment
B. on-Site Specif chnica erature abetica
Aleta, E. Marco, * dv d Oxjdat Hay 1988 All techniecal literature
e duate t d

is exempt from administra-
tive file requirements
pursuant to 40 C.F.R.

§ 300.B05(¢a)(3), except

as othervise indicated.

ot~ u .
Journal of the American Water Vorks Asnoclation.
Vol. 80, no. 5

Alexander, E.C., J.A, Milske, M. Davis, and 1986
5. Samson, University of Hinnesota, "Isotopic
Investigation of Wells In and Around New

Brighton, Minnesota.® Hinneapolis, Minnesota.

Agency for Toxic Substances and Disease October 1989
Registry (ATSDR), Toxicologigm] Profile for

Trichloroethylepne (ATSDR/TP-88/24)

Agency for Toxlc Substances and Disease

Registry (ATSDR), Toxicologica] Profile for
1.2 Pichloroethene (PR91180364)

Agency for Toxlic Substances and Disease

Registry (ATSDR), Toxicologicasl Profile for
1,1-Dichlorocethepne (PB901B2114)

Agency for Toxic Substances and Disease

Registry (ATSDR), Toxicological Profile for
1,1-Dichloroethane (PB91180539)

Agency for Toxic Substances and Disease
Registry (ATSDR), TJoxicologjical Profile for
1.1.1-Trichloroethane (PB911B0463)
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IIT. Jpdex of Records Consjdered or Relied Upon (continued)
Deacription Date Co

u o, /Comm
Agency for Toxic Substances and Disesase
Registry (ATSDR), Toxicological Profile for

1.1.2-Trichloroethane (PBS0196411)

Anderson, H. P., "Hovament of Contaminants in 1984
Groundwater: Groundwater Transport - Advection

and Dispersion,” Groundvater Contamipation,
National Academy Press, Vashington, DC

Baek, Nam H. and Peter R. Jaffe, Princeton 1989
University, "The Degradation of Trichloroethylene
in Mixed Methanogenic Cultures" in Jourpal of

Environmental Quality, Vol. 18, pp. 515-518.
Barr Engineering, Groundvater Monitoring Report, November 1986
Ccto - 9863 Ge lls Eas

Hennepin Avenue Site.

Barrio-Lage, Gladys, F.Z. Parsons, Nassar Rajlas, 1986
and Pedro A. Lorenzo, Florida International
University, "Sequential Dehalogenation of

Chlorinated Ethenes,” In Epvironmental Scjepce
and. Technology, Vol. 20, pp. 96-99.

Bear, Jacob, Hydraulices of Ground VWater, HeGraw- 1979
Hill Book Company, MNew York.

Bonestroo, Rosene, Anderick snd Assocliates, Inc. 1983

¥ tu St ul, Hinnesota. Prepared
for City of St. Anthony, Hinnesota
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Camp Dresser and McKee Inc. {CDM), Fate and 1986
Ixnnnnnxiﬂni_ﬁghalﬁngzn_ksﬁfjngzixgm;!ggffsggfggred

for United States Environmental Protection Agency
Office of Underground Storage Tanks, Chicago, Illinois

Camp Dresser and HcKee Inc. {CDM), Organic 1988
Geoc d ace Coptam t

Iransport, Written by Roger L. Olsen and Rich

Chappell.

Chow, Ta Ven, drology, 1964

HeGraw-Hill Book Company.

Cline, P. V., snd D. R, Viste, "Migration and 1984
Degradation Pastterns of Volatile Organic
Compounds®, Proceedings of the Seventh Anpual
d upic d_Ind a
¥aste, Madison, ¥iscopsin, pp. 217-220.

Cooper, H. H., Jr., J. D. Bredehoeft, and 1967
I. 5. Papadopolous, "Response of a Finite-
Diameter Well to an Instantaneous Charge of

Water®, Water Resources, pp. 263-269.

D'Appolonla Waster Management Services, Inc. 1983
{D'Appolonia), 'e Henual, GEQFLOW Grou
¥a ov_and sport_Computer Propgram,

D'Appolonia, Pittsburgh, Pennsylvania
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IIT. Index of Records Considered or Relied Upon (continued)

Description Date Computer No,/Comments
Delin, G. N., and D. A. Woodward, llydrogeologic 1984

Southeastern Minnesota, 1970-1980, United States
Geological Survey Water Supply Paper 2219

de Wiest, Roger J. M., Geohydrology, John Wiley 1965
and Sons, Inc., New York

Dragun, J., Hazardous Materials Control Research 1988
Institute, The Fate of Hazardous Materials in :
Soil (What Every Geolo

Should Know), Silver Springs, Maryland

Dragun, J., Hazardous Materials Control Research 1988

Ingtitute, The §
Materlals, Silver Springs, Maryland

Fetter, €. W., Jr., Applied Hydrogeology, 1980
Charles E. Merrill Publishing Company,
Columbus, Ohio

Freeze, R. A. and J. A. Cherry, Groundwater, 1979
Prentice-Hall, Englewood Cliffs, New Jersey

Gray, W. G. and J. L. Hoffman, "A Numerical Study 1983
of Groundwater Contamination from Price's Landfill,

New Jersey — II, Sensitivity Analysis and Contami-
nation Plume Simulation," Groundwater, Vol. 21(1),

pp. 15-21
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I1I. Index of Records Considered or Relied Upon (continued)

Description . Date ' Computer No,/Comments

Haji-Djafari, S., and J.C. Wright, Jr., Determinjng 1983
the Long-Term Effects of Interactions Between Waste
Petmeants_and Porous Media, Hazardous and Industrial
Solid Waste Testing, Second Symposium American

Soclety for Teating and Materials (ASTM) STP 805,

R.A. Conway and W.P. Gullege, pp. 246-264

Hartmansg, 5., J.A.M. de Bont, J, Tramper, and 1985
K. Ch. A.M. Luyben, "Bacterial degradation of

vionyl chloride," in Bigtechnology Letters,
Vol. 7, pp. 383-386

Heath, R. C., Basic Ground-Water Hydrology, 1.5, 1983
Geological Survey, Water Supply Paper 2220

Bem, J. D., Study and Interpretation of the 1985

¥
United Sates Geological Survey Water Supply
Paper 2254

Hogberg, R. K., Minnesota Geological Survey, 1972
Ground Water Resources in Minnesota, Geology
: » P. K. Slms
and -G. W. Morey eds. — pp. 595-602, St. Paul,
Minnegota

Javandel, I. and Tsang, C.F., "Capture Zone 1986
Type Curves: A Tool for Aquifer Cleanup,”
Groundwater, Vol. 24, No. 5, pp. 616-625
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Konlkow, L. F., "Modeling Chloride Movement in the 1977
Alluvial Aquifer at the Rocky Mountain Arsenal,

Colorado, " ¥ater Supply Paper 2044, U.S. Geologlcal
Survey :

Leggette, Brasheras & Graham, Inc., Remedis] December 12, 1988
Assegsopent of the UNISYS Corporation Facilities

ey innesota, Prepared
for the Unisys Corporation

Lesage, Suzanne, Richard E. Jackson, Hark W. 1990
Priddle, and Peter G. Riemann, National Vater

Research Institute, Ontarlio, Canada, "Occurrence

and Fate of Organic Solvent Residues in Anoxic
Groundvater at the Gloucester Landfill, Canada®,

In Environmental Science_and Technology, Vol. 24,
pPp. 559-566

Lohman, S. V., Groundwater Hvdrauljcs, United 1972
States Geological Survey Professional Paper 708

HeCarty, P. L., Y. Relnhard, and B. E. Rittmann, 1981

"Trace Organics in Groundwater,” Environmental
Scjence and Techpology, Vol. 15 pp. 40-51

Hinnesota Department of Health (MDH), Study of November 1981
Groupdvate atjop ip St. Louls

Minpesota, St. Louls Park, Minnesota

Minnesota Department of Health (MDH), November 1988 {10) 202863
Recommended A]lovable Limits (RALs) for

Drinking Water Contaminants (Release No. 2)
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111. d o [} onsidered o elied Upon (continued)
esc Date Compute o, /Comments
Hinnesota Department of Natural Resources (HDNR), Jenuary 1989

Division of Water, Drought of 1988 -- p. 46,
St. Paul, Minnesota

Hinnesota Geological Survey (HGS), Preliminesry September 1983
Bedrock Geologjc Map of the New Brightop Quadrapgle

-~ with explanation of units and data location map,
St. Paul, HMinnesota

Minnesota Geological Survey (MGS), Draft Geological August 1988
d e Geo 0 o

Brightop Quadrangle, Hinnesoia, Prepared for the-
Minnesota Pollution Control Agency, St. Paul,
Minnesota

Hontgomery, John M., and Linda M. Velkom, 1990

Groundwater Chemicals Depk Reference, Chelsea,
Michigan; Lewis Publishers

Mossler, J. H., Minnesota Geological Survey, 1972
Paleozoic Structure and Stratigraphy of the

Twin City Repjopn, Geology of Minpnesota; 4

Centennin]l Volume, P. K. Sims and G. W. Horey

eds. -- pp. 485-497, St. Paul, Hinnesota

National Institute for Occupational Henlth and September 1985
Safety (NIOSH), NIOSH Pocket Guide to Chemica]

Hazardg, U.S. Government Printing Office,
Washington, D.C.

National Oceanic and Atmospheric Adminletration, 1980
Climateg of the States, Washington, D.C., U.S.
Government Printing Office
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esc 0 Pate Compu 0 omme
Naymik, T. G. and M. J. Barcelona, "Characteriza- 1981

tion of a Contaminant Plume in Ground Vater,
Heredoeia, Illinois,"” Groundwater, Vol. 19(5),

Pp. 517-526
Papadopolous, 1. 5., *Drawdovn Distribution Around 1967
a Large-Dismeter Well," eedi ou er
m er Vate gources Associat .
p. 157-167

Parsons, F., and G. B. Lage, “Chlorinated Organics 1985
in Simulated Groundvwater Environments, Research

and Technology,"” in Amgrjican Water Well Association
Journal, Vol. 17, pp. 52-54

Pinder, G. F., "A Galerkin Finlite Element Simula- 1973
tion of Groundwater Contamination on Long Island,

New York," ¥Water Resources Research, Vol. 9(6),
rp. 1657-1669 '

Robson, 5. G., "Application of Pigital Profile 1978
Modeling Techniques to Groundwater Solute

Transport at Barstow, Califoraia," ¥ater Supply
Paper No, 2050, U.S. Geologic Survey

Schoenberg, M. E., ¥ate vels and Wate ve 1983
Chapgesn du Chien-Jorda g
Simon- C Agu Citles Metropolita

Area, Minnesota Between 1971-1980
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Schvartz, F. ¥., "On Radioactive Vaste Management: 1977

Hodel Analysis of a Proposed Site," J, Hydrology,
Vol. 32

Schvarzenbach, R. P., V. Giger, E. Hoehn, and 1983
J. K. Schneider, "Infiltration of River Water

to Groundwater - Field Studies,” in Epvironmental
Sclences Technology, Vol. 17, Ho. 8, pp. 472-479

Smith, E. R. & J. Dragun, "Degradation of Volatile 1984
Chlorinated Aliophatic Pricrity Pollutants in

Groundwater,” Environmental Internatjional, Vol. 10,
Pp- 291-298 .

State of Minnesota, ard o otection o 1985
the Quality and Purity of the ¥aters of the
State -- amended July 1, 5t. Paul, Minnesota

Stone, J. E., Hinnesota Geologlical Survey, 1966
Su 4] [} e W i [4]

Quadrangle, Hinnesots, Geologic Map Series

GM-2, Minneapolis, Minnesota

Sudicky, E. A., J. A. Cherry and E. 0. Frind, 1983
"Higration of Contaminants in Groundwater at

8 Landfill: A Case Study," J, Hydroloegy,

Vol, 63, pp. 81-108

Tabak, H. H., §. A. Quave, C. I. Mashnl, and 1981
E. F. Barth, "Blodegradability Studies with

Organic Priority Pollutant Compounds,® in

¥ater Pollution Control Fedepation Journal,

Volume 53, No. 10, pp. 1503-1518
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Description Date Compu 0 ommenta
Todd, David Keith, Groundwater Hydrology, 1980

John Viley & Sons, New York, p. 535

U.5. Department of Agriculture (USDA), Soil 1980
Conservation Service, in cooperstion with the
Minnesota Agricultursl Experiment Station,

o to amsey Couy
Hinnesota
U.5. Environmental Protection Agency, "Use of 1975

the Vater Balance Method for Predicting Leachate
Generation from Solid Waste Disposal Sites,®
USEPA FPublication No. 530 5¥-168, Vashington, DC

U.S. Environmental Protection Agency (EPA), Office December 1979
of Vater Planning and Standards, Office of Vater
and Waste Management, Mater-Related Enyironmenta

ate of 12 (4] ollut 5

U.S. Environmental Protection Agency (EPA),
Robert 5. Kerr Environmental Research Laboratory,
Ada, Oklahoma, Mapual o ound-Water Sam
Protedures, NWWA/EPA Serles

U.S. Environmental Protection Agency (EPA), May 1983
Environmental Monitoring Systems Laboratory,
Lav Vegas, Nevada, e tion_of Soil Sam

Protocol; Techniques and Strategies, EPA-600/
4-83-020
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Description

U.8. Environmental Protection Agency (EPA), Office

of Groundwater Protection, Washington, D.C.
oundw otectio

U.S. Environmental Protection Agency (EPA),

Health Effects Assessment for Antimony (PB88179445)

U.5. Environmental Protectlon Agency (EPA),

e oe
(Final Report) (PB-85-249696) (EPA 600/B-82-006F)

U.5. Environmental Protectlon Agency (EPA),
Addendua_to the Health Assesspent Documepnt for
u d C ogericit
SeEsm 0 oroe ene
(EPA/600/8-82-D06FA) (External Review Draft)

U.S. Environmental Protection Agency (EPA),
. ] r 1-

Irichloroegh ane (PBB6-134160) (EPA 540/1-86-005)

U.S. Environmental Protection Agency (EPA),

Health Effects Agsegament for 1,1,2-
Trichloroethane (PBB6-134566)

U.s, Environmental Protection Agency (EPA),
ume 1.1

(Hethyl hg[g[u[n) {Final Report) (PBBA -183535635)
(EPA 600/B-82-003F)

Date

1984

1984

July 1985

June 1987

September 1984

February 1984

Pape 41 of 47
Updated: 7/27/92

Compyut 0 omments

(10) 200833

(10) 200654

{10) 201429

(10) 201433
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U.S5. Environmental Protection Agency (EPA), September 1984

Health Effectp Assesswents for 1,2 -
Dichloroethane (PBB6-134137) (EPA 86-134137)

U.5. Environmental Protection Agency (EPA), August 1985
Health Assesspent Document for Vinylidene

Chloride (Final Report) (EPA 600/8-83/031F)
U.S. Environmental Protection Agency (EPA),

a s U C _—
EPA/540/G-B5/003

June 1985

U.5. Environmental Protection Agency (EPA),
Guid C edja est] ons
R dies _Updex CE

(Interim Final) OSVER Directive 9355.3-03

October 1988

U.S. Environmental Protection Agency (EPA),
a ¥ egulatio

Vol anjc C ca {40 CFR
Part 141), Federal Register 40 (219): 46880-46933

November 1985

U.5. Environmental Protection Agency (EPA),
atjo a ¥at egulations
t c O Che a Inorganic Che 8

and Hicroorgenisme -- {40 CFR Part 141), Pederal
Register 50 (219): 46936-47022

November 1985

Page 42 of 47
Updated: 7/27/92

Comput a,/Co 8

(1G) 201430

{10) 202626

All U.S. EPA Guidance
documents mre exempt from
adminigtrative record
file requirements
pursuant to 40 C.F.R.

§ 300.805¢a)(2)
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U.5. Environmental Protection Agency (EPA), May 1986
Quality Critepjn for Water 1986 -- EPA 440/
5-86-001
U.5. Environmental Protection Agency (EPA), September 1986

Vater Pollution Control: National Primary
Drinking Vater Regulations; Radionuclides --

(A0 CFR part 141), Federal Reglster 51 (189):
34836-34862

U.5. Environmental Protection Agency (EPA), July ¢, 1987
Hemorandum from J. Winston Porter, Office of

Solid Vaste and Emergency Response, Interim

Guidance on Compliance with Applicable or

Relevant and Appropriate Regujrements

U.5. Environmental Protection Agency (EPA), March 1989
u em
Suppo a al -- Document NHo. H¥-10.65

U.S. Environmental Protection Agency (EPA), December 1989
Environmental Honitoring Systems Laboratory,

Lae Vegas, Nevada, Characterization of Hazagdous

a eg_-~-- etho apual: Volume JI

v e_Sa thods, Second Editfon -- EPA
600/4-B4-076: PBB3.-206979

U.5. Environmental Protection Agency (EPA}), 1989
Office of Solid Waste and Emergency Response,
CERCLA Complisnce With Other Laws Manual:

Part 1J, Clean Ajr Act pnd Other Environmental
Statutes and State ulrements
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U.S. Environmental Protection Agency (EPA), July 1989

Gujid uperfu ma
Health Evaluatjon Manual Part A, Interim Final
U.S. Environmental Protection Agency (EPA), Harch 1989

e Gujdance for Superfund --
nvironmeptal Evaluation Hapual terim Fina
U.S. Environmental Protection Agency (EPA), June 1989
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Responsiveness Summary
New Brighton/Arden Hills Operable Unit 3
Record of Decision

I. OVERVIEW

The public comment period for the proposed plan began on July
22 and ended on August 21. A public notice summarizing the

- proposed plan and announcing the public comment period and public

meeting was printed in the Minneapeolis Star Tribune and the St.
Paul Pioneer Press July 20, 1992. Public notice was also printed
in several local newspapers covering the areas of Columbia
Heights, Arden Hills, Shoreview, New Brighton, St. Anthony,
Moundsview, North Oaks and Vadnais Heights.

During the publicd comment period written comments were
received from the City of New Brighton and the City of Fridley.
Both cities strongly supported the preferred alternative
specified in the proposed plan. Their comment letters are
appended to this responsiveness summary. No other written
comments were received.

At the public meeting, which was held on Tuesday, August 18,
1992 at the Shoreview Community Center, guestions received from
the audience related to the contaminants found in the groundwater
at Operable Unit 3, the quality of the treated water that will be
distributed to the New Brighton municipal water supply system and
the amount of time that it will take to remediate the aquifer. A&
transcript of the public meeting minutes has been included in the
Administrative Record for the Site. Statements for the record
during the public meeting came from representatives of the Cities
of New Brighton and Fridley, who strongly support the proposed
plan.

Judging from the comments received, the community is very
supportive of the proposal to pump and treat groundwater from the
south plume off-TCAAP and distribute the treated water for.
municipal use.

II. BACEKGROUND ON COMMUNITY INVOLVEMENT

Contaminated groundwater has been an issue of very high
concern in the communities surrounding TCAAP since it was first
discovered by MPCA in 1981. The focus of community concerns has
been possible health effects from contamination at the site, the
apparent delays in getting the site cleaned up, and the role and
responsibility of the U.S. Army in addressing these concerns.
The Army has been the focus of several lawsuits by the City of
New Brighton, the Village of St. Anthony and a citizens' groups
over these concerns. These lawsuits have since been settled.

Interim remedial actions taken by the U.S. EPA and the U.S.
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Army, particularly those involving the provision of alternate
water supplies to affected residents, are addressing local
community concerns. With the signing of the Federal Facility

- Agreement among the Army, EPA and MPCA in 1987, a more
coordinated effort toward site remediation was begun. The FFA
and Community Relations Plan prepared by the Army, with EPA and
MPCA oversight, have substantially improved community relations.

Following are highlights of past community relations actions
taken by the Army, EPA and MPCA at the Site:

July 1981: Operators of public water supplies in the
City of New Brighton and the Arden Manor trailer park
were notified in person by Army officials of

contamination and information was distributed to water

users.

September 1983i: News release announced the presence of
contamination on-site at TCAAP. A meeting to discuss
the contamination problem was held with state and local
public officials and affected residents.

May 1983: Public meeting held to discuss
recommendation for a Granular Activated Carbon (GAC)
treatment system to be used for temporary water supply
at New Brighton.

June 1985: Remedial Investigation Phase I information
presented to the New Brighton City Council.

June 1986: Public meeting held to discuss the
recommendation of a Feasibility Study to replace New
Brighton Well #7.

May 10, 1987 - June 1, 1987: Public notice of Draft
Record of Decision (ROD) and Public Meeting concerning
the Boundary Groundwater Recovery System at TCAAP.

July 1987: News conference conducted by Attorney
General for the State of Minnesota and the Army to
announce the signing of the Federal Facility Agreement
(FFA) for the TCAAP Environmental Restoration Program.

February 2, 1988: Informational meeting held for
residents of Edgetown Acres/Shoreview regarding Site Aa.
Those in attendance were informed that testing of
private shallow wells would be conducted as a result of
findings of apparent low levels of contamination
discovered at Site A, at the northwest corner of TCAAP.

May 23, 1989: Public meeting held for the Record of
Decision on the Interim Remedial Action Plan, Site D:
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PCB-Contaminated Soils.
November 7-9, 1989: Community interviews conducted by

U.S. Army representatives with participation by EPA and
MPCA.

November 18, 1991: Public meeting held to announce the
completion and discuss the results of the on-TCAAP and
of f-TCAAP remedial investigations.

ongoing community relations activities at TCAAP include:

III.

Technical Review Committee (TRC): Established in 1985
pursuant to SARA, Section 211, the TRC is open to the

public and held at least quarterly.

TCAAP Environmental Restoration Program Hotline:
Established in 1987 to respond to questions from the

public.

TCAAP Environmental Update: Published monthly and
mailed to all of those on the community relations
mailing list.

SUMMARY OF COMMENTS RECEIVED DURING PUBLIC COMMENT PERIOD

Comments raised during the New Brighton/Arden Hills Operable
Unit 3 public comment period on the draft FS and propeosed plan
are summarized briefly below. The comment period was held from
July 22 to August 21, 19%92.

1.

Mr. Les Proper, director of public works with the City
of New Brighton, stated for the record that the city
has been involved in the water contamination problem
since 1981 and that the city has been using granular
activated carbon (GAC) treatment since 1988. The water
coming out of the New Brighton system is tested monthly
and they have not had a test show any detectable
amounts of volatile organics. New Brighton can use the
additional potable water that would be produced by the
operation of the Q0U-3 remediation system and strongly
supports the preferred alternative.

EPA Response: Comment noted.

Mr. John Flora, director of public works for the City
of Fridley stated for the record that he submitted a
letter in support of the preferred alternative. Mr.
Flora noted that the aguifer is a limited resource and
that the ability to pump and purify the water and use
it for public consumption is an alternative that the
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city sﬁpports. Mr. Flora noted that Fridley joins with
New Brighton to be able to come into a program to use
" any excess water that they may have to benefit the City
of Fridley.

EFP2 Response: Comment noted.

IV. REMAINING CONCERNS

No remaining public concerns regarding the Operable Unit 3
remedial action have been identified.
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the city that works for you :

August 10, 1992

‘Mr. Tom Barounis

U.S. EPA Region 5
HSRM-6]

77 West Jackson Boulevard
Chicago, IL 60604~

Re:  New BrightoniArden Hills Superfund Site (Ramsey County, MN) -
Operable Unit 3 Feasibility Study : .

Dear Mr. Barounis

The City of New Brighton supports the United States Environmental Protection Agency’s

.(USEPA) and Minnesota Pollition Control Agency (MPCA) preference for Alternative 3, as

described in the Operable Unit 3. Feasibility Study prepared for the referenced site, as the remedy
for OU 3. The City joins the agencies in their belief that this alternative will protect human
health and the environment, comply with all applicable state and federal regulations, reduce
contarninant concentrations and movement, and be cost-effective.

Municipal éohsumption of the high quality water that will be produced by the preferred
alternative represents the highest and best use of this critical resource. The City pledges its best
efforts to cooperate with all concerned parties to. facilitate construction and operation of the

preferred alternative.
Thank you for the opportunity to comment.

Sincerely _ -

Leslie J. Proper, P.E. - |
Director of Public Works

cc: Mayor and Council Members
David M. Childs, City Manager
John E. Drawz, Esq.
Greg D. Keil, P.E., Barr Engineering T -
John Flora, City of P;idley I , ,
Dagmar Roman, Minnesota Pollution Control Agency -
Doug Fullen, P.E., ATI - .
Martin McCleery, TCAAP

803 Fifth Avenue NW * New Brighton, MN 55112 » {612) 633-1533



CITYOF
FRIDLEY

FRIDLEY MUNICIPAL CENTER »+ 6431 UNIVERSITY AVE. N.E. FRIDLEY. MN 33432 « (612) 571-3450 « FAX (6121 571-1287

July 27, 1992 PW82-131

Mr. Tom Barounis

US EPA Region 5 HSRM-6J
77 W Jackson Boulevard
Chicago, IL 60604

Subject: New Brighton-Arden Hills Super Fund Site
Dear Mr. Barounis:

For the past three years the City has been supporting the interconnection of New
Brighton and Fridley to the Twin City Army Ammunition Plant's (TCAAP) ground water
cleanup filter system. The City supports the maximization and proper utilization of the
ground water assets. The Department of the Army will be required to treat the TCAAP
contamination to undetectable levels. Accordingly, the limited aquifer assets shouid be
maximized for their best use; namely, municipal distribution.

The cities of New Brighton and Fridley obtain their major water production from the
Mount Simon and Jordan aquifers. These are the same aquifers which have the TCAAP
contamination. Pumping the water and disposing of it per alternate No's 2 and 4, would
be a waste of effort and resource. Alternate No. 3 is the only viable solution.

The City of Fridley is committed to interconnecting to the New Brighton system and
sharing in the use of the TCAAP treated ground water. Attached is Resolution 45-1982
which was submitted to the Department of the Army in support of their proposed
treatment plan.

Request this letter be incorporated into the testimony for the public hearing scheduled
for August 18, 1992 at the Shoreview Committee Center.

Thank you,
Fe)
{ J46hn G. Flora
Director of Public Works
JGF:cz
Attachment
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RESOLUTION NO. 45 - 1992

ACCEPTING THE ARMY'S FPIAN FOR DISTRIBUTING POTABLE WATER TO THE
CITIES OF NEW ERIGHTUN AND FRIDLEY

WHEREAS, the Department of the Ammy has constructed a Permanent Grarmlar
Activated Carbon Water Treatment Facility (PGACWIF) for treatment of
centaminated water fram the Twin City Army Ammumition Plant (TCAAP), and

WHEREAS, the Army proposes to construct a Plume Groundwater Recovery System
(FGRS) for additicnal treatment of ground water from the TCAAP, ard

WHEREAS, the total production of these two water treatment facilities will
recuce the trichlorethylene (TCE) contamination and other VOCs to nordetectable
levels, and

WHEREAS, the distribution of this treated water highest and best use is for
potable water municipal consumption, and

WHEREAS, the treated water can be provided to the City of New Brighton ard
mtercom‘rected to the City of Fridley, and

WHEREAS, the Army proposes to construct this intercomnection as well as
developn_ng ard designing the necessary control and system modifications for this
distribution system, and

WHERFAS, the Army will also ensure any additional treatments such as iron and
manganese removal would be provided as necessary to ensure the water supplied
is compatibile with the Fridley water system, and

WHEREAS, the overall benefit to the City will result in savings to the aguifers
currently used by the City, and

WHEREAS, the City is interested in assisting the Army in disposing of the TCAAP
treated water.

NCW, THEREFORE, EE IT RESOLVED THAT the City of Fridley supports the conceptual
mtercormectlon of the cities of New Brighton and Fridley for the PGACWIF ard
PGRS waters, and

EE IT FURIHFR RESOLVED THAT the Mayor arnd City Manager of the City of Fridley
are authorized to enter into the necessary agreements' with the City of New
Brighton and/or the Army for this interconnection system.

PASSED AND ADOPTED BY THE CITY OOUNCIL OF THE CITY OF FRIDLEY THIS 29TH DAY OF

R | WM WQ

X //q//z/lc/ A Moot

SHIRLEY A. HAAPATA ~ CITY CLERK |



