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1.0 DECLARATION FOR THE RECORD OF DECISION -
1.1 SITE NAME AND LOCATION

e Area 18 Operable Unit (OU), Lake City Army Ammunition Plant (LCAAP). National
Priorities List (NPL) Site.
» Independence, Jackson County, Missour.

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document describes the selected remedial action for the LCAAP Area 18 OU, in
accordance with 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 Oil and Hazardous Substances
Pollution Contingency Plan (NCP).

This decision is based on the contents of the Administrative Record for Area 18 OU, LCAAP.
The U. S. Environmental Protection Agency (EPA) and the Missouri Department of Natural
Resources (MDNR) concur with the selected alternative.

1.3 ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the Area 18 OU, if not addressed by
implementing the response action selected in this Record of Decision (ROD), may present an
imminent and substantial endangerment to public health, welfare, or the environment.

1.4 SITE DESCRIPTION
Three operable units have been identified at LCAAP. The three operable units are:

e  The Area 18 OU (the subject of this ROD) is an 88-acre area located along the northern
portion of the installation and comprises earth pits used as disposal areas.

¢ The Northeast Corner Operablé‘ Unit NECOU) is a 190-acre area comprising solid
waste disposal areas and burning areas. The NECOU is currently at the feasibility study

stage.

«  The Installation-Wide Operable Unit (IWOU) comprises a variety of disposal areas
found throughout the facility. This OU is currently in the remedial investigation (RI)
stage.

This ROD is for the remedial action at the Area 18 OU and is the first ROD for LCAAP.
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1.5 DESCRIPTION OF SELECTED REMEDY

The selected alternative for the Area 18 OU. Soil Vapor Extraction and Excavation in
combination with Ground Water Extraction and Treatment. includes the following major
components:

*  Soil vapor extraction using a multi-phase extraction system and treatment of extracted
ground water and vapors to address VOC (volatile organic compound)-contaminated
soil and shallow ground water in source areas.

¢ Excavation and disposal of lead-contaminated soil.
*  Ground water extraction and treatment.

e Institutional controls to limit future site use.

* Long-term monitoring.

The selected remedial action uses treatment to address the principal threat wastes (VOCs) in the
soil in the pits and excavation and/or containment to address low level threat wastes (lead) in the
surface soil at Area 18. The selected remedy also uses extraction and treatment to address
contaminants in the ground water. Institutional controls will be used for short-term and long-
term management and to prevent exposure to both principal and low level threat wastes and
affected ground water.

1.6 STATUTORY DETERMINATION

The selected remedy is protective of human health and the environment, complies with Federal
and State of Missouri requirements that are legally applicable or relevant and appropriate to the
remedial action, and is cost-effective. The remedy utilizes permanent solutions and alternative
treatment technologies to the maximum extent practicable for the Area 18 OU. This remedy
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 remedial action to
ensure that the selected remedy continues to provide adequate protection of human health and the
environment.
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2.0 DECISION SUMMARY
2.1 SITE NAME AND LOCATION

LCAAP is a 5.935 acre facility in Jackson County, Missouri. mostly within the corporate
boundary of Independence. Missouri (Figure 1). The Area 18 OU is approximately 88 acres and
is in the north-central portion of the Installation (Figure 2). The unincorporated village of Lake
City is situated near the north central plant boundary, approximately 3.000 feet northwest of the
Area 18 OU. '

2.2 AREA 18 OU DESCRIPTION/HISTORY AND REGULATORY OVERSIGHT
ACTIVITIES

2.2.1 LCAAP Description/History

LCAAP was established in the early 1940s and was the first government-owned facility
constructed to expand small arms ammunition production. Construction at the facility began on
26 December 1940 and was completed on 11 October 1941. The Plant has operated continuousiy
since 1941, except for a 5-year period between World War II and the Korean Conflict. The
operating contractor from 1941 to 1985 was Remington Arms. Olin Corporation became the
operating contractor in November 1985 and continues to operate the plant on behalf of the Army.

2.2.2  Area 18 OU Site Description/History

Area 18 OU is located in the north central portion of LCAAP along the Installation boundary.
Adjacent land use includes a mix of residential, agricultural, and industrial uses. The land
surface is relatively flat across the OU. Figure 3 shows a site map of Area 18 including nearby
residences to the northwest.

The geology of Area 18 is typically river-deposited sediments that have filled an ancient river
channel (paleochannel), with finer sediments (silts and clays) in the upper layers and coarser
sediments (sands and gravels) in deeper layers. Bedrock lies below the sediments at a depth
ranging from approximately 50 feet to 90 feet below ground surface (bgs).

Surface water runoff from Area 18 generally ponds in low-lying, flat, and poorly drained fields.
Two surface water ditches, Ditches B and B1, cross Area 18 and converge before exiting the
Installation to the north (Figure 3). At times, there may be seasonal discharge of shallow ground
water to the surface drainages. : .

The average depth to shallow ground water in the vicinity of Area 18 is 5 to 7 feet below ground
surface with an average seasonal fluctuation of 4 to 7 ft. The shallow ground water is not used in
the Area 18 vicinity. The primary aquifer at Area 18 (and the surrounding area) is in the sand
and gravetl layers beginning at depths between 25 feet and 40 feet below ground surface. This
aquifer provides production water and drinking water to the Installation as well as drinking water
to nearby residents who have private domestic wells.
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There are no buildings or structures in Area 18 except for the Area 18 ground water treatment
plant. The treatment plant was completed in 1996 and is currentlv operating. 'An extraction well
(EW-1) was also constructed in 1996 to contain ground water contamination. EW-1 is located
Just north of the waste areas described below (Figure 4). A water supply well. 17-FF. is located
directly west of Area 18. It was one of 14 wells used to supply process and drinking water to the
Installation. Well 17-FF is currently connected to the ground water treatment plant and. with
well EW-1, serves to contain the VOC-contaminated ground water in the Area 18 OU.

A review of aerial photographs and historical records showed that waste disposal activities
occurred in the Area 18 OU for 20 years or more, between the early 1950s and the mid-1970s.
The following wastes were disposed of at several areas within the Area 18 OU: '

* Industrial Wastewater Treatment Plant (IWTP) Waste
*  Oil and Grease

»  Solvents

*  Plant Trash

*  Demolition Waste

These disposal areas were covered with soil in the early 1980s. A RI was performed at the Area
18 OU in 1993 to locate, define, and investigate potential disposal areas. Data collected during
the RI indicated that soil and ground water in this area contained contaminants consistent with
the types of wastes disposed of onsite.

Six Areas of Concern (AOCs) were identified during the Area 18 RI. The locations of the AOCs
are illustrated in Figure 4. During the RI, soil and ground water samples were collected from
each AOC and analyzed at a laboratory to determine the chemicals present. The AOCs were then
categorized based on the types of contaminants present in the soil and ground water in each area.
They are defined as follows: ‘

* AOC1 Solid Waste Management Unit (SWMU), encompassing a relict lagoon
identified as 57-L1-69, contaminated with VOCs.

* AOC2 SWMU, encompassing approximately 5 relict lagoons, contaminated with
VOCs. .

« AOC3 SWMU, encompassing a relict lagoon identified as 69-1.6-75, contaminated
with VOCs. g

* AOC4 Western area of surface soil (the upper 2 feet of the soil profile) contaim'ng lead
(at concentrations greater than 1,000 ppm).

* AOCS5 Eastern area of surface soil containing lead (at concentrations greater than 1,000
ppm). -
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. » AOC 6 Areacontaining concentrations of copper. mercury, and zinc determined to
present a human health risk through ingestion of beef from cattle that grazed at
Area 18. AOC 6 encompasses all the other five AOCs.

#
2.2.3 Regulatory Oversight Activities
) LCAAP was proposed for listing on EPA's National Priorities List (NPL) in October 1984 with
¢ final listing in July 1987, effective August 1987. The site is jointly regulated by the EPA and
the MDNR. The Army, EPA, and MDNR signed a Federal Facility Agreement (FFA) that
became efféctive November 28, 1989, which defines the procedural framework under which
LCAARP sites will be investigated and remediated, and the roles and responsibilities of the Army, -
EPA. and the State of Missouri regarding CERCLA response activities at the site.
2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION
Community relations activities that have taken place at LCAAP to date include:
» FFA process - After preparationrof the FFA by the U. S. Army, EPA. and MDNR, the
document was published for public review and comment. The FFA became effective
November 1989.
. * Administrative Record - Consistent with requirements of CERCLA section 113(k), an
Administrative Record for information associated with CERCLA cleanup activities at
LCAAP was established in Building 3 at LCAAP. The Administrative Record contains
information used to support LCAAP decision-making associated with CERCLA issues.
All documents in the Administrative Record are available to the public.
e Information repositories - The Administrative Record is located at the Mid-Continent
" Public Library, Blue Springs South Branch (public repository), and the West Gate
(Building 6) at LCAAP.
¢ Community Relations Plan (CRP) - The CRP was prepared pursuént to requirements in
the LCAAP FFA and is being actively implemented. This plan was updated in 1996.
A
* Restoration Advisory Board (RAB) - The RAB has been formed to facilitate public
input in the CERCLA cleanup at LCAAP, and meets bi-monthly. In addition to U.S.
. Army, EPA, and State of Missouri personnel, the RAB includes community leaders and
representatives from the surrounding area.
* Mailing list - A mailing list of all interested parties in the community is maintained by
LCAAP and updated regularly.
. , » Factsheet - A fact sheet describing the status of the Instailation Restoration Program

(IRP) was last distributed to the mailing list addressees in November 1996.
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* Proposed Plan - The Proposed Plan on this action was distributed to the mailing list
addressees for their comments.

The Remedial Investigation/F easibility Study (RI/FS) and Proposed Plan for the LCAAP Area
18 OU were released to the public on April 14. 1997. These documents were made available to
the public in both the Administrative Record at the LCAAP and in the site Information
Repository noted above. The notice of availability for these documents was published in the
Independence and Blue Springs Examiner on April 12 and 13, 1997. A public ~~mment r ind
was held from April 14 to May 14, 1997. In addition, a public meeting was neia o .apru 22.
1997 where representatives from LCAAP, EPA, and MDNR were available to answer questions
and accept comments regarding the remedial action under cousideration. The public was given
the opportunity to make comments on the proposed action at Area 18. A response to the
comments received during this period is included in the Responsiveness Summary, which is part
of this ROD.

This ROD is based on the contents of the Administrative Record for Area 18 OU, in accordance
with CERCLA. as amended by SARA, and the NCP. The RI/FS reports and the Proposed Plan
for Area 18 OU provide information about Area 18 OU and the selected remedy. These
documents are available at the Information Repositories at LCAAP (West Gate, Building 6) and
the Mid-Continent Public Library, Blue Springs, South Branch. :

2.4 SCOPE AND ROLE OF RESPONSE ACTION

As with many Superfund sites, the environmental problems at LCAAP are complex. As a result,
the FFA parties have organized the work into threée site-specific OUs. The operable units are
identified as follows:

* The Area 18 OU is located along the northern portion of the installation and comprises
surface impoundments used as disposal areas.

* The NECOU is a 190-acre area comprising solid waste disposal areas and burning areas.
The NECOU is currently at the feasibility study stage.

* The IWOU comprises a variety of disposal areas located throughout the facility. This OU
is currently in the RI stage.

This ROD address problems at Area 18. The primary problem at Area 18 is contaminated
ground water. The ground water contains chemicals above regulatory standards and poses a
potential threat to onsite personnel who use the ground water as well as offsite residents who
could potentially be impacted if the contaminated ground water moves offsite. The sources of
chemicals in the ground water at Area 18 are the pits that were used in the past to dispose of
various plant wastes including solvents and hydrocarbons. The disposal pits are contributing
chemicals to the ground water and will continue to do so unless addressed. An additional
problem at Area 18 is the presence of metals in the surface soil.
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The Army performed an Engineering Evaluation/Cost Analysis (EE/CA) in November 1994 to
develop removal action alternatives that would contain ground water contamination at the Area
18 OU before it reached the Installation boundary. The EE/CA was conducted to expedite
response actions at Area 18. The Area 18 OU FS was conducted concurrently to develop and
evaluate remedial alternatives for both soil and ground water.

A public meeting was held in January 1995 to present the removal action alternatives developed
in the EE/CA. The preferred ground water removal action alterative identified in the Area 18 OU
EE/CA was documented in a June 1995 Action Memorandum. The removal action is a ground
water removal and treatment process and is currently operating. This removal action is
consistent with the selected ground water remedy presented in this ROD and includes the
following major components: '

* Extraction of ground water from existing well 17-FF and new extraction well EW-1.
*  Treatument of extracted ground water using an air stripper system.

* Treaunent of off-gas from the air stripper using a catalytic oxidation unit.

* Discharge of the treated effluent to the Little Blue Valley Sewer District.

The remedial action for Area 18 will address ground water contamination at Area 18 using
ground water wells to extract and a treatment system to treat affected ground water. The ground
water extraction system will also prevent offsite migration of affected ground water until
treatment is completed. The selected remedial action also uses treatment to address source area
soils (disposal pits) to reduce their potential to provide a source of chemicals to the ground water.
Metals in the surface soil will be addressed by excavation, containment, and/or institutional
controls.

Combined with the response actions for the other two OUs, the selected remedy for Area 18 will
provide a comprehensive solution for environmental problems throughout LCAAP.

2.5 SITE CHARACTERISTICS

The primary sources of contamination at Area 18 are the solvent disposal pits (AOC 1. 2, and 3)
identified on Figure 4. VOCs from solvents disposed of in the pits are leaching into the ground
water resulting in chemical concentrations of VOCs in ground water at levels above Maximum’
Contaminant Levels (MCLs). Figure 5 identifies the areal extent of known ground water
contamination at Area’18. Onsite workers and nearby residents in the community of Lake City
(Figure 2) could potentially be affected by contaminants in both the soil and ground water.

In addition. lead and other metals (copper, mercury, and zinc) resulting from past disposal
activities are present in the surface soil. AOC-6 represents the area affected by metals
concentrations above remediation goals (RGs) and is identified on Figure 4. Lead was identified
in surface soil at concentrations above RGs in AOCs 4 and 5. within the larger AOC-6 area.
Other metals besides lead (copper, mercury, and zinc) are present above RGs throughout AOC-6.
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This section describes the presence and distribution of contaminants at Area 18 resulting from
past activities. ' o

2.5.1 Soil

VOCs were detected at concentrations above health-based risk levels and levels protective of
ground water in both surface and subsurface soil at the six AOCs in Area 18. Table 1 lists
chemicals detected in the soil for which RGs have been established as well as criteria that were
used to establish the RGs. Primary VOCs detected in soil include the solvents and solvent
related compounds 1,2-dichloroethene (1,2-DCE), toluene, trichloroethene (TCE), and _
tetrachloroethene (PCE) at maximum concentrations of 934 milligrams per kilogram (mg/kg; one
mg/kg equals one part per million [ppm]), 2,000 mg/kg, 1,000 mg/kg, and 9,000 mg/kg
respectively. Table 1 lists the maximum concentrations of the chemicals detected in the soil.
More detailed information regarding these chemicals in the soil can be found in the Final Area 18
FS. VOCs in soil at Area 18 present a potential risk because they are soluble and may continue
to leach into the ground water if left in place. Also, VOCs in surface soil may volatilize into the
air, potentially affecting onsite workers. VOCs pose carcinogenic (cancer) and noncarcinogenic
(noncancer) risks under potential future land uses (see Table 1).

VOCs at concentrations above RGs (Table 1) are present in soil at AOC-1, AOC-2, and AOC-3.
VOCs present at these AOCs are consistent with the use of industrial solvents and hydrocarbon-
related chemicals at the Plant: Analytical results from surface and subsurface soil samples
indicated that most of the soil contamination in AOC-1 and AOC-3 was present in the upper 12.5
feet of soil. No additional data has been collected past 12.5 feet in AOC-1 or AOC-3. At AOC-
2, contaminated soil was also present in the upper 12.5 feet in most the southern half of the AOC.
Additional data, collected after the RI, indicates contamination at depths below 12.5 feet in
AOC-2. During the FS, it was estimated that approximately 23,000 cubic yards (cy) of soil
containing VOCs above either risk-based levels or levels protective of ground water are present
in the pits in AOCs 1, 2, and 3. Figures 6 and 7 show the location and concentration of VOCs in
the soil at various depth intervais.

Metals in the soil are not a threat to human health under current land uses, but may be a health
threat under future site use scenarios. Surface soil samples from Area 18 contained
concentrations of copper, mercury, and zinc above acceptable risk-based levels (see Table 1 and
the FS). The migration pathway that resulted in unacceptable human risk (noncancer) from
exposure to copper, mercury, and zinc was ingestion of beef from cattle that ingested metals
during grazing at Area 18. Ingestion of beef from cattle was evaluated under future land-use
scenarios.

Although specific carcinogenic and noncarcinogenic risk values are not available for lead, a
cleanup goal of 1,000 ppm was established for cleanup of lead. Surface soil samples collected at
AOC-4 and AOC-5 were found to contain lead at concentrations above 1,000 ppm. The primary
migration pathway for lead in soil is via windblown particles. In general, lead concentrations
above 1,000 ppm are confined to the upper two feet of the soil profile. During the FS, it was
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estimated that there are approximately 4.700 cy of soil containing lead above 1.000 ppm in
AOCs 4 and 5. which are located within the larger AOC-6 area.

2.5.2 Ground Water

Three different ground water bearing units were defined under Area 18 OU. Each shows a
distinct ability to transmit (i.e.. carry) water and are described as follows:

*  Unt 1 (HSU1)—This unit extends from the ground surface to a depth of approximately
20 to 40 feet below the ground surface and is made up of silty clay and fine sand. HSU1
has poor ability to transmit water.

*  Unit 2 (HSU2)—This unit (approximately 40 to 45 feet thick) exists from 20 to 40 feet
below the ground surface to 2 maximum depth of 80 to 90 ft, and is made up of medium-
grained to coarse sand and sandy gravel with layers of silty clay. HSU? has good ability
to transmit water and is the primary aquifer of the area. An aquifer is a water-bearing
unit that can transmit sufficient water for domestic or public use. Figure 4 indicates the
approximate local ground water flow direction (with arrows) in the aquifer. These flow
directions are influenced by the pumping of extraction wells 17-FF and EW-1.

*  Unit 3 (HSU3)—This unit exists below a depth of approximately 90 feet bgs and is made
up of shale and limestone layers. HSU3 has poor ability to transmit water.

‘Hydrologic data collected during the RI indicates there is a ground water gradient divide

(roughly along the paleochannel) near Area 18 (see Figure 5). Ground water in the western third
of Area 18 generally flows to the west, nearly parallel to the Installation boundary. In the eastern

. third of the area ground water flows to the northeast toward the Installation boundary. Former

water supply well 17-FF (now used as a ground-water extraction well), located directly west of
Area 18, influences localized ground water flow by drawing ground water from Area 18 toward
the well.

Ground water samples collected from the Area 18 OU during the RI contained several VOCs.
Chemicals of concern (COCs) detected in ground water above MCLs are identified in Table 2
along with the maximum concentrations at which the chemicals were detected. Some of the
solvents may be in the form of dense non-aqueous phase liquids (DNAPLs). Figure 5 shows the
general location and size of the VOC plume at Area 18. Analytical data collected over a two-
year period indicate that VOC concentrations in ground water samples are increasing and that
contaminants may be spreading.

VOC:s that leach into the ground water from the solvent pits present a potential health risk to
onsite workers under future land-use scenarios. If VOCs leach into the ground water and migrate
offsite in the future, there is a potential threat that offsite residents who use the ground water may
be affected. Based on the hydraulic gradient and ground water velocities calculated during the
R1, it is estimated that ground water beneath Area 18 traveled a distance of 1.000 feet over a two-
year period. TCE and its breakdown components typically migrate in ground water at a velocity
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less than that of the ground water itself: however. there is the potential that contaminated ground .
water could move offsite and affect offsite residents that may drink the water (e.g., in the
community of Lake City) in the furure.

2.6 SITE RISK SUMMARY
2.6.1 Risk Assessment Process )
A baseline risk assessment (BLRA) was conducted during the RI to identify receptors of
concerm, exposure pathways, and contaminants of concern that drive unacceptable risk to
humans. A BLRA evaluates risks under current and anticipated future land uses assuming no
remedial action is conducted. The following sections provide a summary of the BLRA
conducted for Area 18. The RI contains detailed information regarding the BLRA.
A BLRA consists of:
* Data collection and evaluation

* Exposure Assessment

» Toxicity Assessment

* Risk Characteriza’tion
The assessment of human health risks for this OU considered the following topics:

(1) COCs in soil and ground water sa.mple;s.

(2) Current and future land-use conditions.

(3) Potential environmental pathways by which populations might be exposed.

(4) Estimated exposure point concentrations of COCs.

(5) Estimated intal.ce levels of the COCs.

(6) Toxicity of the COCs.

(7) Uncertainties in the assessments of exposure, toxicity, and general risks.

2.6.2 Data Collection and Evaluation

At Area 18, soil (surface and subsurface) and ground water samples were collected and analyzed
to complete the BLRA for human and ecological receptors. Once the data was analyzed, COCs
were identified by media and a determination was made as to which COCs would be retained for
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development of remedial action objectives (RAOs). Table 2 lists the COCs that were retained
(based on the BLRA) for RAO development and their concentrations detected in each media.

~ Table 3 lists the COCs that are present above MCLs (RGs for ground water) at Area 18. The
COCs at Area 18 include VOCs (primarily solvents and solvent-related compounds [TCE,
toluene. PCE. and DCE], in surface and subsurface soil. VOCs and their degradation products
(TCE. PCE. DCE. and vinyl chloride) in ground water, and metals (primanily lead) in surface
soil. :

2.6.3 Exposure Assessment

Data collected during the Data Collection and Evaluation phases are used to determine the
estimated exposure point concentrations and estimated intake levels of COCs under the identified
exposure pathways.

Exposure pathways by which human populations may be exposed to the COCs in the soil and
ground water were identified during the Area 18 OU BLRA. Exposure pathways generally
consist of the following four elements

1) A source and mechanism of release.

2) A retention or transport medium.

3) A point of potential human contact with the medium.
4) An exposure route at the contact or exposure point.

Exposure pathways identified at Area 18 in the BLRA include ingestion of contaminated ground
water, incidental ingestion of contaminated soil, dermal contact with contaminated ground water,
inhalation of VOCs from ground water and soil, inhalation of soil particles containing
contaminants. and ingestion of meat (from cattle that ingested metals while grazing at Area 18).
Both current and future land-use scenarios under which potential receptors could be exposed via
the pathways listed above were evaluated for Area 18.

Current exposure scenarios evaluated during the BLRA included both onsite and offsite
receptors. Onsite receptors include workers engaged in mowing (incidental ingestion of soil,
inhalation of soil particles, and inhalation of VOCs from soil), construction workers who
excavate soil both above and below the water table (all exposure pathways listed above except
ingestion of meat), and National Guardsmen onsite for training (incidental ingestion of soil,
inhalation of soil particles, and inhalation of VOCs from soil). Offsite receptors include
residents in Lake City who ingest contaminated ground water (as a drinking water source), have
dermal contact with contaminated ground water, and/or inhale VOCs in ground water.

Future exposure groups include industrial workers that may work onsite in the future (ingestion
of contaminated ground water, ingestion of contaminated soil, dermal contact with contaminated
soil, inhalation of soil particles containing contaminants, and inhalation of VOCs from soil) and
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offsite residents who may be exposed to contaminated ground water in the future if it moves
offsite (ingestion and dermal contact with contaminated ground water and inhalation of VOCs

from ground water). A

Ecological receptors that may be exposed to contaminants (primarily in the soil) were also
evaluated during the BLRA. The ecological risk assessment is described in more detail in
Section 2.6.6. ' 2

Table 4 summarizes the exposure groups (future scenarios) and exposure routes (by media)
evaluated for the Area 18 BLRA. :

2.6.4 Toxicity Assessment

The dose-response characteristics for both noncarcinogenic and carcinogenic health effects were
qQuantitatively described for specific exposure routes during the BLRA. Toxicity profiles for
COCs were also compiled. Quantitative estimates which describe these relationships have been
established by the EPA and were used in the Area 18 BLRA. The following paragraphs
summarize the toxicity assessment for noncarcinogenic and carcinogenic effects of COCs at
Area 18.

Slope factors (SFs) have been developed by EPA’s Carcinogenic Assessment Group for
estimating excess lifetime cancer risks associated with exposure to potentiaily 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 indicating 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. Estimated intakes of chemicals from environmental media (e.g.,
the amount of chemical ingested from contaminated drinking water) can be compared to the RfD.
RiDs 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. '

A more detailed description of the toxicity assessment can be found in the BLRA in the Final
Area |8 RI.

The RfDs and SFs for COCs for Area 18 are presented in Table 4.
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2.6.5 Risk Characterization (Human Health Risks)

The Area 18 OU RI/FS assessed the potential for unacceptable risks to humans and the
environment from being exposed to contaminants at the site. Risk characterization is a
compilation of the information included in the data collection phase, the exposure assessment.
and the toxicity assessment. The focus of this characterization was on the human health effects
that could result from direct exposure to the contaminants in soil and ground water through
contact with the skin, ingestion (such as eating), or inhalation (breathing) of soil. dust. or organic
vapors. The risks were evaluated for current workers at LCAAP, who may have reason to be in
the Area 18 OU; for National Guardsmen, who occasionally conduct maneuvers at the Area 18
OU; and for local residents (both current and future) who use the ground water (HSU2) that is
beneath both LCAAP and the community of Lake City as their drinking water source.

The risk assessment also evaluated potential unacceptable risks to persons under possible future
land-uses of the Area 18 OU. These future uses include industrial uses (manufacturing or
warehousing) and leasing parts of the area for cattle grazing (The meat from these cattle would
then be consumed by people.). :

Potential carcinogenic (cancer) risks are classified by the increased probability of a person
getting cancer in his or her lifetime (i.e., excess lifetime cancer risks) from being exposed to
known or suspected cancer-causing chemicals at the site. Excess lifetime cancer risks are
determined by multiplying the intake level with the slope factor. These risks are probabilities:
that are generally expressed in scientific notation (e.g., 1x10®). An excess lifetime cancer risk of
1x10% indicates that, as a plausible upper bound, an individual has a one in one million chance of
developing cancer over a 70-year lifetime as a result of site-related exposure to a carcinogen,
under the specific exposure conditions at a site. According to the NCP and EPA’s Risk
Assessment Guidance for Superfund (EPA/540/1-89/002) the acceptable carcinogenic risk range
is between 1 x 10 and 1 x 10, This means there is an increased probability of one additional
case in 10,000 to one case in 1,000,000 that an individual will develop cancer above the expected
normal rate of 250,000 per 1,000,000 (or one in four). Generally, the 1x107 risk level is used as
the point of departure (i.e., 1x10% is the level below which the number of increased cancer
occurrences from exposure to specific contaminants cannot be differentiated from other causes)
in determining whether remedial action should be considered. Depending upon site-specific
information, remediation may or may not be warranted if the total site risk lies within the
acceptable risk range.

Noncancer health effects were also assessed for chemicals that have effects other than causing
cancer in humans. Potential concern for noncarcinogenic effects of a single contaminant in a
single medium is expressed as the hazard quotient (HQ) (or the ratio of the estimated intake
derived from the contaminant concentration in a given medium to the contaminant’s reference
dose). By adding the HQs for all contaminants within a medium or across all media to which a
given population may be reasonably exposed, the Hazard Index (HI) can be generated. The HI
provides a useful reference point for gauging the potential significance of multiple contaminant
exposures within a single medium or across media.
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Table 4 summarizes the site risks by exposure point. pathway, and COC and indicates the SFs
and RfDs and the associated carcinogenic and noncarcinogenic risks respectively. Tables 5
through 8 summarize the noncarcinogenic and carcinogenic risks for the Area 18 OU for each
exposure group and media, for current and future land-uses.

Based on the risk assessment. the only unacceptable cancer risk is for current Lake City
residents. However, this risk is primarily due to arsenic and beryllium. which were detected well
below their respective MCLs. Section 1.6.2 of the Final Area 18 FS provides additional detail

_ regarding these risks and their implication to remedial action at Area 18.

There were several instances where one or more chemicals detectec * - t.e soil or ground water
contributed to unacceptable risks to potential future exposure groups. The difference in the risk
between current and future exposure groups results from more intrusive site use scenarios in the
future. For example, future onsite workers are assumed to excavate in areas now precluded from

such activity. :

Under future land-use scenarios, there is a potential unacceptable noncancer risk to persons who
eat beef from cattle that graze in Area 18. The chemicals of concern are mercury, copper, and
zinc in surface soil. Preventing cattle from grazing in the AQC where these metals are present at
elevated levels will eliminate this potential unacceptable risk.

VOCs in ground water and surface soil pose a potential risk to future commercial/industrial
workers at the Area 18 OU. Breathing vapors from soil that contains TCE near the surface
would resuit in both unacceptable cancer and noncancer risks. Breathing vapors from untreated
ground water that contains the VOCs vinyl chioride and 1,1-DCE would result in unacceptable
cancer risk, and breathing vapors containing the solvent 1,2-DCE would result in an
unacceptable noncancer risk. These same VOCs in ground water also pose a potential
unacceptable risk to nearby residents under future land-use scenarios if the VOCs were to move
in the aquifer to off-site locations. '

The selected remedy will eliminate or mitigate (slow) the routes of exposure for the future
exposure groups discussed above where the baseline risk assessment showed a potential for
unacceptable risks. This will be achieved by the ground water remediation alternative combined
with a remedial action to minimize exposure to COCs in the soil and remove contaminant mass.

Risks from being exposed to lead in surface soil were evaluated using EPA’s PRG Screen model.
Using this model, a cleanup goal of 1,000 ppm was determined to be protective of human health
at Area 18. ‘

2.6.6 Ecological Risk Assessment

In addition to an assessment of human risk, EPA also requires that the baseline risk be evaluated
for ecological receptors, such as animals, that live in and around the contaminated areas. The
ecological risk assessment identified the contaminants and ecological receptors of concern
(terrestrial and aquatic) for Area 18 based on the analytical data and the receptor’s use of Area
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18. Toxicity Reference Values (TRV’s). or numerical values quantifying the exposure
assessment for a receptor group (e.g.. small mammals). were developed in a three-step process:
1) potential receptors were identified and ranked in terms of site use. trophic level. habitat and
contact use. and societal importance; 2) the exposure of the receptors to environmental media
was assessed: and 3) TRVs were developed for each route of exposure (i.e., ingestion. inhalation.
dermal contact).

The risk characterization, or HI, is computed as the ratio between the actual contaminant
concentrations. doses. and body burdens to the TRVs. If the ratio of exposure (anticipated or
measured) to the TRV (HI) is less than 1.0, no significant risk was presumed to exist for that
particular receptor(s) and contaminant(s). If the HI is in the 1 to 10 range, a small potential for
environmental risk effects exist. HIs greater than 10 indicate a significant potential that greater
exposures could result in risk effects, and Hls above 100 indicate risk effects may be expected.

Receptors at Area 18 are exposed primarily to surface soil and surface water. The baseline
ecological risk assessment concluded that there was no significant risk to aquatic receptors from
exposure to sediment or surface water. Risks were identified for small mammals (short-haired
shrew and eastern mole) and are associated with metals (some of which were not reported above
background levels) through dermal contact and ingestion of plants that take up the metals from
the soil. Risks were also identified for raptors (owls and hawks) and are associated with
consumption of mice. There are no other apparent risks to other ecological receptors such as
medium-sized mammals and-birds. There are no risks to threatened or endangered species.

The risks to small mammals (typically the short-haired shrew and eastern mole) were associated
with arsenic, copper, chromium, zinc, lead, mercury, and barium, primarily through dermal
exposure to soil and ingestion of vegetation (plants can take up significant quantities of copper
and zinc since these metals are essential nutrients). HIs ranged from 14.3 (lead) to 483 (copper).
However, arsenic. barium, and chromium were not reported to be above background
concentrations in many samples, whereas other metals were detected at significant concentrations
numerous times. Of this second group of metals, HIs were as follows: copper (HI = 483); zinc
(HI = 32); lead (HI = 14.3); mercury (HI = 17.6).

The potential risk to raptors (owls and hawks) from lead (HI = 31) and mercury (HI = 5.96)
results from the consumption of mice. Other receptors (raccoon, coyotes, other medium-sized
mammals, herons) are not at apparent risk.

In summary, the baseline ecological risk assessment indicated that in Area 18, certain
environmental receptors (specifically small mammals, raptors, chicken, and pheasant) are
potentially at risk from soil ingestion and/or ingestion of biota containing high concentrations of
metals (copper, mercury, zinc).

A detailed discussion of the ecological risk modeling, determination of COCs, ROCs,
and predicted HIs for metal toxicity is presented in Section 6.2 of the RI Report. Mean
background concentrations were developed for the soil of Area 18 and used in the risk
assessment to determine the background HIs at Area 18 for terrestrial receptors.
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The majority of COCs that drive ecological risk (e.g., lead. copper. zinc. arsenic. and barium) are
co-located with COCs that drive unacceptable human health risk. The baseline ecological risk
assessment results were compared with the calculated residual risks remaining to ecological &
receptors after a remedial action is taken to reduce risks to humans from exposure to chemicals in
surface soil. The “residual” risk remaining to ecological receptors will be significantly lower
after an action is taken to reduce risks to humans, since many of the same chemicals that affect
both humans and animals will be addressed at the same time. It was concluded that there would
be no adverse effects to the significant ecological receptors from the residual contamination
remaining following a human health-based cleanup.

s

2.6.7 Risk Assessment Conclusions

A summary of the conditions at the Area 18 OU that could pose human and ecological risk
include the following:

1) Risks to nearby residents if VOCs in the ground water move offsite in the future.
2) Risks to future onsite workers from lead in the surface soil.

3) Risks to persons who eat beef from cattle that rriay graze (in the future) at Area 18. .

4) Potential risks from metals in surface soil to small mammals and birds that live on the
land.

Actual or threatened releases of hazardous substances from this site, if not addressed by the
preferred alternative or one of the other active measures considered, may present a current or
potential threat to public health, welfare, or the environment.

2.6.8 Remediation Geals

Remediation Goals (RGs) for LCAAP have been established based on risk considerations (see
Table 1). These include criteria associated with ingestion of and dermal contact with
contaminated soils by the reasonably maximum exposed individual, as well as criteria to evaluate
possible leaching of contaminants from soils to ground water at unacceptable levels. For
LCAAP, RGs were established at a target carcinogenic risk of 10, consistent with the NCP.
The NCP states that RGs should be established for individual constituents within the risk range
of 10 to 10, with a preference for the most protective values. Commercial/industrial land use
is the current and reasonably anticipated future land use at the site upon which the RGs have
been based. RGs for additional constituents which may be detected at levels of concern
subsequent to the RI, such as during pre-design sampling activities, will be determined using the
method which was used to determine the RGs for constituents in Table 1. This methodology is
discussed in the Area 18 FS.

In addition to risk-based soil RGs for protection of human health, the impact to ground water
from residual soil contamination was evaluated. The Summers model was utilized to estimate

2-14 ' ’ February 1998



(19 Y

Final Record of Decision Area 18 Operable Unu
Lake Cinv Armv Ammunition Plant. Independence. Missour:

the level at which contaminant concentrations in soils will produce ground water contamination
at concentrations above acceptable levels. The Summers model assumes that a percentage of
rainfall at the site will infiltrate the surface and desorb contaminants from soils. based on
equilibrium soil:water partitioning. It is further assumed that this contaminated infiltration will
mix completely with the ground water below the site. resulting in an equilibrium ground water
concentration with all contaminants in the final mixture from the infiltration.

The Summers model was used to determine acceptable levels for VOCs in soil. The model was
not used for metals. as metals are relatively immobile in the clay soils found at the LCAAP.
Further, VOCs are the most prevalent and mobile contaminants found at the site. The site-
specific “leaching” RGs for these major contributing contaminants are presented in Table 1.
These RGs represent contaminant levels in soils that are considered protective of human health
and protective of ground water.

2.7 DESCRIPTION OF ALTERNATIVES

The area of attainment defines the area over which RGs will be achieved, and is based on the
RAOs. The area of attainment for soils at Area 18 OU corresponds to the area encompassing the
six AOC:s illustrated on Figure 4. The area of attainment for ground water at Area 18 OU
corresponds to the ground water plume shown on Figure 5. ‘

The RAOs for the Area 18 OU are:

. . Prevent human contact with soil containing lead concentrations greater than 1,000
ppm. :

. Prohibit agricultural (e.g., grazing) and other non-industrial uses at Area 18.

. Prevent future industrial workers from inhaling VOCs from surface soil.

*  Reduce ecological receptor risk from exposure to metals in surface soil.

. Prevent ingestion and dermal contact (future workers) with onsite ground water
containing VOCs above regulatory standards.

. Prevent ground water contaminated above regulatory standards from migrating off
the Installation.

. - Minimize contaminant migration from soil to ground water.

A brief description of the major components of each remedial action alternative developed in the
Area 18 FS and Proposed Plan is presented below. Alternative SA-4 (Onsite
Incineration/Replacement into Excavation) was screened out in the FS prior to a detailed analysis
because of excessive cost and is not presented here. The following alternatives were evaluated in
detail in the FS and are numbered to correspond with the text in the FS Report. The selected
alternative includes a component to address contaminated soil and contaminated ground water.
For clarity, the soil and ground water alternatives are discussed separately (as in the FS and
Proposed Plan); however. it is recognized that both the selected soil alternative and the selected
ground water alternative must be implemented to meet all the remedial action objectives for the
Area 18 OU.
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2.7.1 Soil Alternatives

»

Alternative SA-7 is the selected alternative to address contaminated soil at Area 18§ and is
described first. Additional alternatives considered for addressing soil at Area 18 are presented
following the description of SA-7.

Alternative SA-7 addresses surface and subsurface soil at Area 18. Surface soil with lead
exceeding the remediation goal (RG) of 1,000 ppm will be addressed one of two ways,
either excavating and disposing or covering and managing onsite, depending on whe:er -
VOCs are collocated with the lead at levels above RGs. The following major
components make up alternative SA-7.

. Surface soils (0-2 feet) containing lead above cleanup levels (1,000 Ppm) and not
collocated with VOCs exceeding 10 ppm, will be excavated and disposed of in an
approved repository. Surface soils containing lead above cleanup levels and
collocated with VOCs exceeding 10 ppm and where MPVE wil] be conducted,
will be managed onsite beneath a two-foot soil cover. v .

. In areas with soil containing VOCs at concentrations above 10 ppm, soil will be
left in place and a 2-foot compacted earth cover will be constructed over the
contaminated area. VOCs will be remioved and treated using an MPVE system.

The following sections provide detailed description of the various components.
Treatment/Containment Components

Lead contamination in the surface soil was delineated during the Area 18 RI. The armount
of lead-contaminated soil to be removed and/or covered was determined based on the
potential risk to future land users and the lead RG of 1,000 ppm. The areas of VOC
contamination in the soil to be treated were determined based on the RG of 10 ppm. The
RG for VOCs in the soils was established to address risk to future workers and also to be
protective of ground water (i.e., VOCs in the soil at concentrations below 10 ppm will not -

leach into the ground water at levels above cleanup criteria). Treatment and/or
containment components are as follows: '

. A pre-construction study to determine the extent of surface soil lead :
contamination and the areas of collocated lead associated with VOCs exceeding
RGs will be performed. ' : '

. Surface soil c;mtaminated with lead exceeding the RG of 1,000 ppm, in areas

where the VOC concentrations in soil are below the RG of 10 ppm, will be
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excavated to a maximum depth of 24 inches and disposed of appropriately.
Excavated soil will be tested for Toxicity Characteristic Leaching Procedure
(TCLP) criteria to determine its ultimate disposal. Soil failing TCLP criteria will
require transportation and disposal as hazardous waste at an approved hazardous
waste facility or stabilization and disposal as special waste. Soil that meets TCLP
criteria (and other LDRs) will be disposed of as special waste in an appropriate
manner. The excavations will be backfilled using clean backfill from an onsite
source. The area containing lead above 1.000 ppm and VOCs below 10 ppm is
_primarily limited to AOC-4 and potentially a small portion of AOC-3 (Figure 4).
The volume of lead-contaminated soil to be excavated is approximately 5.000 cv.

. Surface soil containing lead within the areas of VOC contamination above 10
- ppm (primarily AOC-5) will be managed in-place beneath the 2-foot earth cover
constructed to enhance the MPVE system, described below. The area where
VOCs and lead are both above their respective RGs (most of AQC-3) is
approximately 12,500 square feet.

. In the areas at Area 18 where VOC concentrations are above 10 ppm. including
the areas collocated with lead described above, a 2-foot compacted earth cover
will be installed and VOCs wilil be remediated using a technology known as
MPVE. The soil cover will be compacted to minimum of 90 percent of its
maximum dry-density as determined by standard Proctor test and will be graded to
promote positive drainage off the area. The cover will be vegetated to protect it
from erosion.

. Vapor and water extracted by the MPVE system will be treated to meet discharge
criteria. The specific methods of treatment will be determined during the RD.

MPVE is a variation of soil vapor extraction (SVE) developed specifically for use in low
permeability soils, such as those present in Area 18 OU. The MPVE technology uses a very high
vacuum (up to 26 inches of mercury) applied to a series of extraction wells, causing soil vapor
and ground water to be drawn into the wells. The goal of this system is to lower the ground
water table in order to expose more soil to the air flow induced by the vacuum. Contaminants
such as chlorinated solvents and some petroleum hydrocarbons are volatilized into the air
flowing through the unsaturated zone, drawn into the wells, brought to the surface and destroved.
The system will be installed to remove contaminant mass from the soil and shallow ground water
in the low permeability soils to a depth of approximately 30 feet bgs, in areas with VOC
concentrations above RGs. The areas containing VOCs above RGs are primarily limited to the
solvent pits located in AOCs 1, 2, and 3 (see Figure 4), a combined area of approximately 55,000
square feet. The goal of the system is to remove VOCs to concentrations below the RG of 10
ppm in these areas.
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General Components

. Excavation and disposal will address lead contaminated surface soil. Risk from
exposure to lead in the surface soil will be eliminated by removing lead-
containing soil and backfilling with clean soil. There will be no residual risk from
lead at the surface in this area. Excavated soil wil] be tested (TCLP) to determine
whether or not it is hazardous. Ifit is hazardous, soil will be disposed of at RCRA
Subtitle C facility or it will be stabilized and disposed of as special waste. For
cost eétimating purposes, it is assumed that 25 percent of the excavated material
will fail TCLP testing; however, the amount of hazardous waste, if any, will not
be known until testing is complete. Soil containing lead at nonhazardous ‘
concentrations (based on TCLP testing) will be disposed of at an approved
facility. This component of SA-7 could be readily implemented with locally
available labor and materials. Hazardous waste will require adherence to DOT
regulations and land disposal restrictions. ‘ '

. ‘The MPVE system will be installed to address VOC-contaminated subsurface soil
and shallow ground water to a depth of approximately 30 feet bgs. A 2-foot earth
cover will be placed over the area to be remediated using MPVE to increase
efficiency of the system by preventing short circuiting of the soil vapor. The goal
of the MPVE system is mass removal of VOCs in the soil to concentrations below
RGs. Removal of VOCs from the soil will reduce the risk to future onsite
workers. It will also reduce the risk to future offsite residents by reducing the
source of VOCs in the ground water that could potentially move offsite in the
future if no action is taken. The residual risk from VOCs remaining in the soil
will not be known until data can be collected from the operating system over an
extended period of time. However, the results of a pilot study conducted in 1996
indicate that significant mass removal can be achieved. During the pilot study,
data collected indicate a radius of effectiveness for the vacuum system of 30 to 50
feet from an extraction well can be expected at Area 18. A 30-foot radius of
influence for each MPVE well was used to approximate the number of extraction
wells that might be needed to treat the area. For cost purposes, the area of
treatment was assumed to be 100,000 square feet. A predesign study must be
conducted to further refine the extent of contamination. Semiannual technical
reviews will be used to develop appropriate criteria for shutting down the system.
A more specific approach to the development of shutdown procedures is further
described in Section 2.9. :

Along with increasing the efficiency of the MPVE system, the 2-foot earth cover
will minimize the amount of rainwater that infiltrates into the pit, reducing the
potential for the infiltration to transmit chemicals from the soil to the ground
water. The cover will also prevent direct exposure to VOCs in the surface soil
and minimize risk from exposure to lead in the surface soil in those areas where
lead is collocated with VOCs (primarily AOC-5). Since lead would remain in
place under the cover at levels above the RG, a 5-year review will be required to
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. insure that the cover continues 10 be protective of human heaith and the
environment. : .
A . Vapors collected from the MPVE system will be weated to meet applicable or

relevant and appropriate requirements (ARARs) including the Clean Air Act and
State of Missouri Air Quality Standards. A study will be conducted during the
RD to determine the specific treatment required 10 meet discharge criteria.

. A bench study will be conducted to determine the required ground water treatment
processes. The ground water extracted from the system will meet pre-treatment
discharge requirements established by the Little Blue Valley Sewer District
(LBVSD) in Permit No. LB-0200-LC504. The need for additional treatment wiil
be determined during remedial design.

. Institutional controls wilil be implemented to restrict future uses of Area 18 to
industrial uses, preventing the use of the site for cattle grazing and other
agricultural activities, and construction of residential housing. Institutional
controls will include: (1) issuing a continuing order (by the Installation
Commander) to restrict or place limitations on access to Area 18; (2) filing a
notice in environmental and real estate records at the Installation, detailing the
restrictions of the continuing order; and (3) compliance with the provisions of

. CERCLA Section 120(h)(3) and other applicable statutory requirements in the
event of property transfer. Ground water monitoring will also be required to verify
the effectiveness of the containment system; however, this can be implemented as
part of the ground water remediation option.

. This alternative can be installed within 12-18 months.
Major ARARs

. Alternative SA-7 meets the action-specific and location-specific ARARs for soil
at Area 18 OU including fugitive dust regulations, storm water management
regulations, land disposal restrictions (LDRs), and deed notations that there are in-
place wastes managed on the property. These, and other major action-specific
ARARSs are summarized in Appendix D. The Area 18 FS Report includes a
complete list of action-specific ARARs. There are no chemical-specific ARARs
for contaminants in soil. Treatment and discharge of water and vapors generated
as part of this remedy will meet appropriate standards.

Alternative SA-1; No Action

. The No Action Alternative is presented as a baseline to which other remedial
. ' measures are compared. The National Contingency Plan (NCP) requires that the
No Action Alternative option be examined in detail during the remedial
alternatives evaluation phase. Under this alternative, no treatment or containment
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of any contaminated soil in the Area 18 OU would be conducted and no
institutional controls would be placed on future land use.

Description

Alternative SA-2 addresses surface soil contaminated with metals and soil contaminated
with VOCs. This alternative consists of consolidating VOC and lead-contaminated soil
within a perimeter barrier wall and beneath a reduced permeability multi-layer cover.
Soils within each AOC which exceed 10 ppm VOC:s and soils which exceed 1.000 ppm
lead would be excavated and placed within the barrier wall. Excavated areas outside the
barrier wall would be backfilled with clean fill matenal. Any soils found to be TCLP -
toxic for lead would be stabilized onsite before placement. The barrier wall would be
keyed into a competent layer of bedrock to minimize the flow of ground water beneath
the barrier wall. Predesign studies would be conducted to determine the most effective
material to use for the barrier wall. Ground water would be extracted to create and
maintain an inward hydraulic gradient, minimizing the release of contaminated ground
water from within the barrier wall. There is approximately 2,500 cy of soil contaminated
with VOCs in AOC-1 and 4,700 cy of surface soil contaminated with lead in AOC-4 that
would be excavated and placed in AOCs-2, 3, and 5 (which is collocated with AOC-2).
Institutional controls would be used to restrict future site use. The following major
components make up alternative SA-2:

. Excavating soil from AOC-1 and placement in AOCs-2, 3, and 5.

. Constructing a reduced permeability multi-layer cover over AOCs-2, 3, and 5.

. Constructing a barrier wall around the combined perimeters of AOCs-2, 3, and 5.
. Installing ground water extraction wells in the interior of the containment wall.

The following sections provide detailed descriptions of the various components.

Treatment and/or Containment Components

Lead and VOC contamination in surface and subsurface soil was delineated during the
Area 18 RI. The amount of lead-contaminated soil to be removed/covered was
determined based on the potential risk to future land users and the lead RG of 1,000 ppm.
The areas of VOC contamination in the soil to be addressed were determined based on
the RG of 10 ppm. The RG for VOCs in the soils was established to address risk to ‘
future workers and also to be protective of ground water (i.e., VOCs in the soil at
concentrations below 10 ppm will not leach into the ground water at levels above cleanup
criteria.). Treatment and/or containment components are as follows:
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Approximately 2.500 cv of soil contaminated with VOCs above RGs in AOC-1
and 4.700 cy of soil containing lead above RGs from AOC-4 would be excavated
and consolidated under the areas proposed to be covered in AOC-2 and AOC-3.
Excavation and consolidation of material would occur entirely within the Area 18
OuU.

Post excavation sampling would be conducted to verify that RGs were achieved in
AOC-1 and AOC-4. ‘

Clean backfill would be placed and compacted in the excavated areas of AOC-1
and AOCH4.

A multi-layer cover consisting of a 24-inch thick compacted clay layer, a

‘geomembrane layer, and a 24-inch thick vegetative layer would be placed over the

area of consolidated. The areal extent of the cover required would be
approximately 1.9 acres. The cover would reduce the infiltration of rain water and
the subsequent leaching of contaminated material from soil. The cover wouid
help to prevent human and ecological receptor exposures to the lead-contaminated
soil. Prior to placement of soil beneath the multi-layer cover. the soil containing
lead would be tested using the TCLP criteria for lead. To satisfy RCRA LDR
criteria, soil failing TCLP lead testing would be stabilized onsite, so it will not

“leach lead into-the ground water, prior to disposal beneath the multi-layer cover.

It is not anticipated that there would be significant quantities of soil failing the
TCLP test.

A containment wall (slurry or HDPE depending on predesign studies) would be
constructed around the combined perimeter of AOCs 2, 3, and 5 (the approximate
area of the soil consolidation) to act as a vertical barrier, restricting the movement
of contaminated ground water from Area 18. For cost purposes, it was assumed a
slurry wall would be constructed. The siurry wall would be keyed into a
competent layer to prevent ground water from flowing under the wall. At Area
18, geologic conditions would require installing the sharry wall to a depth of
approximately 90 feet bgs.

Two ground water extraction wells would be installed within the perimeter of the
barrier wall. The wells would extract ground water at a low rate (approximately 5
gallons per minute [gpm]) to create and maintain a slight inward ground water
flow within the isolated area. Extracted ground water would be managed as part
of the selected ground water aiternative. '

General Components

Excavation of contaminated soil from AOCs-1, and 4 would eliminate the risk
from VOCs and lead in the soil in these respective areas. Excavation from AOCs-
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1 and 4 and placement in AOCs 2. 3. and 5 would be conducted entirely within
the Area 18 OU. ' -

Construction of a barrier wall and multi-layer cover would reduce risk by
containing contamninated soil and ground water in the source area.

A predesign investigation would be performed to: £

- Refine and delineate the vertical and horizontal extent of lead and VOC
contamination in the surface and subsurface soil. The delineation effort
would extend to a depth of 2 feet below grade in the lead areas and 20 feet
below grade in the VOC areas.

- Determine the compatibility of the vertical barrier material for use in
design of the barrier wall.

- Determine the required ground water extraction rate to maintain an inward
gradient within the sturry wall.

Institutiongl controls similar to those described undef Alternative SA-7 would be
implemented to restrict future uses of Area 18. ' .

Excavation and consolidation of material beneath a multi-layer cover do not .
impose any unusual or extraordinary conditions that would preclude :
implementation of this alternative. Material excavated below the water table may
require drying prior to placement beneath the cover. Installation of slurry walls
keyed into a competent layer requires deep trenching methods and may require
special measures to ensure bank stability. The effectiveness of slurry walls in
preventing migration of VOCs in ground water requires further evaluation which
would be conducted as predesign or pilot studies. Dewatering and treatment of
the ground water contained within the slurry wall would also be required. This
alternative could be implemented and the remedial action objectives for soil met
in 6-9 months. However, because of the quantity of VOCs present in soil
(estimated in the FS at 25,000 Ibs of VOCs), it is estimated that VOCs would
continue to leach into the ground water at significant concentrations for about 200
years under optimal conditions. Placement of the multi-layer cap would reduce or
eliminate infiltration and likely extend the time for chemicals to leach out of the
soil. This alternative would require that the ground water extraction wells
installed within the slurry wall containment be operated indefinitely, or until
subsequent reviews indicate that there is no continued benefit to operating the
wells (i.e., no continued leaching of chemicals into ground water). Because
wastes would be managed in-place, a 5-vear review of this alternative would be
required to ensure that the alternative continues to be protective of human health
and the environment.

Under this alternative, residual risks to onsite receptors from exposure to
contaminated soil would be minimal as long as the cover remained in tact.
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. - Continued operation of the ground water extraction wells within the barrier wall
would be required to prevent migration of ground water above MCLs.

R Major ARARSs
. Alternative SA-2 meets the action-specific and location-specific ARARs for soil
at the Area 18 OU including fugitive dust regulations. storm water management
A regulations, land disposal restrictions (LDRs), and deed notations that there are in-

place wastes managed on the property. These. and other major action-specific
ARARs are summarized in Appendix D. The Area 18 FS Report includes a
complete list of action-specific ARARs. There are no chemical-specific ARARSs
for contaminants in soil.

Alternative SA-3 addresses surface soil contaminated with metals and soil contaminated
with VOCs. This alternative includes excavating soil contaminated with lead in excess of
1,000 ppm and VOCs in excess of 10 ppm, including VOC-contaminated soil below the
water table, from each of the AOCs. When necessary, the excavations would be -

. .. dewatered so that excavation can continue below the water table. Excavated soil
containing VOCs above RGs would be treated onsite using a process called Low
Temperature Thermal Desorption (LTTD). Surface soil containing lead above RGs
would be tested and stabilized onsite, if necessary. Excavated areas below the water table
would be backfilled with clean fill material. Once the excavations are backfilled to an
elevation above the water table, treated soil and surface soil containing lead above the RG
of 1,000 ppm would be consolidated in the excavations where VOC-contaminated soil
was removed. The final 2-foot of fill in all excavated areas would consist of a 2-foot
earth cover as described in Alternative SA-7 The following major components make up
alternative SA-3:

. | Excavating VOC-contaminated soil from AOCs-1, 2. 3, and 5.

“ 4
. Excavating lead-contaminated surface soil from AOCs-4 and 5.

5 L Dewatering the excavations where necessary and treating the water if required.
. Treating VOC-contaminated soil using LTTD.

. Backfilling excavations below the water table with clean fill material.
. . Consolidating LTTD-treated soil and soil containing lead in the excavations
above the water table.
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Constructing a 2-foot thick earth cover over excavations.

The following sections provide detailed descriptions of the various components.

Treatment and Engineering Components

The volume of soil contaminated with VOCs above RGs is approximately 23.000
cy and is located in AOCs-1, 2, 3,and 5. Soil would be excavated to a depth of
20 feet in AOC-1, the southern haif of AOCs-2, and AOC-3 and to a depthof 3
feet in the northern half of AOC-2 and most of AOC-5. Post excavation sampling
would be conducted to verify that residual VOCs in the soil are at concentrations
below RGs in the excavated areas.

Ground water entering the excavation during excavation (estimated at 60 gpm)
would be collected and treated at the existing Area 18 treatment plant to meet
discharge criteria for the existing treatment plant. If necessary, additional
preweatment of the water would be conducted prior to discharging to the Area 18
treatment plant so that discharge requirements are met.

Excavated soil containing VOCs would be treated onsite using LTTD. LTTDisa
process designed to remove organic contaminants from excavated soil and sludge
by using air, heat, and/or mechanical agitation. The removed contaminants are
then collected and treated. Treated soil would be tested to verify that RGs and
TCLP limits are met prior to placing material back into the excavations.

That portion of the excavation that lies below the depth of the typical water table
(approximately 7 feet bgs) would be backfilled with clean material.

Soil treated using LTTD would be placéd back into the excavations at depths
above the water table. -

The upper 2 feet of soil in AOCs-4 and 5 (approximately 4,700 cy and 1,200 cy
respectively) containing lead concentrations greater than 1,000 ppm and meeting
RCRA LDR criteria (as described under Alternative SA-2), would be excavated
and consolidated in the areas of AOCs-1, 2, and 3 where VOC-contaminated soil
was excavated. Material exceeding LDR criteria for metals would be stabilized
onsite prior to placing the final 2-foot cover. '

A 2-foot earth cover would be constructed over the area containing the
consolidated waste. The cover would be graded for positive drainage and
vegetated to minimize infiltration and erosion.
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General Components

. Excavation of soil containing VOCs above RGs. including that below the water
table. and treatment of the soil by LTTD would eliminate unacceptable risk from
VOCs in the soil. Remaining VOC concentrations would also be protective of the
ground water.

. Excavation and consolidation beneath a 2-foot earth cover of surface soil with
lead concentrations above RGs would eliminate risk from exposure to surface soil
containing lead. Excavation and consolidation of material would be conducted
entirely within the Area 18 OU.

. A predesign investigation would be performed to refine and delineate the vertical
and horizontal extent of lead and VOC contamination in the surface and
subsurface soil, obtain design data, and to classify the waste.

. Institutional controls as those described under Alternative SA-2 would be
implemented.
. Implementation of an LTTD system requires the services of specialized vendors,

but these vendors are readily available, It would be necessary for the LTTD
system to comply with the substantive requirements of the Clean Air Act and
State of Missouri Air Quality Standards. Because this would be an onsite
CERCLA response action, administrative permits otherwise necessary would not
be required. Excavation below the water table would require dewatering and
potentially treating the water if chemical concentrations are above discharge
cnteria. It may also be necessary to shore the sidewalls of the excavation to
maintain slope stability. This alternative could be implemented and remedial
objectives met within 15 months. Because wastes would be managed in-place, a
5-year review of this alternative would be required to ensure that the alternative
continues to be protective of human health and the environment.

Major ARARs

. The major ARARs for Alternative SA-3 are the same as those described in
Alternative SA-2. In addition, emissions from the LTTD unit would be treated to
comply with Clean Air Act requirement and Missouri Air Quality Standards.
These, and other major action-specific ARARSs are summarized in Appendix D.
Alternative SA-3 would meet RGs for soil.

Alternative SA-4: Onsite Incineration

This Alternative was screened from further consideration in Chapter 3 of the FS, which
defines and screens initial alternatives prior to detailed evaluation. It will not be
discussed further in this document.
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Alternative SA-5 addresses surface soil contaminated with metals and soil contaminated
with VOCs. This alternative is similar to Alternative SA-3 except that excavated soil
contaminated with lead in excess of 1,000 ppm and VOCs in excess of 10 ppm would be
disposed of at an approved offsite facility. The following major components make up
alternative SA-5: : '

Excavating soil containing VOCs above 10 ppm from AOCsfl; 2.3.and 5.
Excavating surface soil containing lead above 1,000 ppm from AOCs-4$ and 5.
Dewatering the excavations where nec;essary and n'éating the water if required.
Offsite disposal of excavated soil.r |

Backfilling excavations with clean fill material.

The following sections provide detailed descriptions of the various components.

This alternative is similar to SA-3 with the exception that the VOC-contaminated

soil (above 10 ppm) from AOC-1, AOC-2, and AOC-3 and lead contaminated soil
(above 1,000 ppm) from AOC-4 and AOC-5 would be excavated and disposed at
a RCRA-permitted facility instead of being treated onsite.

Excavated material would be tested to make a determination of applicable RCRA
waste codes for purposes of identifying appropriate offsite disposal facilities.

Approximately 23,000 cy' of uncontaminated fill would be used to fill the
excavation. "

General Components

There would be no residual unacceptable risk from either lead or VOCs in the soil
since soil contaminated above RGs would be excavated and disposed of offsite.

A predesign investigation would be performed to refine and delineate the vertical
and horizontal extent of lead and VOC contamination in the surface and
subsurface soil. obtain design data, and classify the waste. :
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. Institutional controls similar to those described under Alternative SA-2 would be
implemented.
. Material removed from the site would require disposal in RCRA Subtitle C

(hazardous waste) or Subtitle D (solid waste) facilities. Deep excavation would
be required as under Alternative SA-3. This alternative could be implemented
and remedial objectives met within 2-4 months. ’

Major ARARs
. The major ARARs for this alternative are similar to the ones for Alternative SA-3.

LDRs and transponation of hazardous wastes are two ARARS to be met under this
alternative. These and other major action-specific ARARSs are summarized in
Appendix D. Alternative SA-5 would meet RGs for soil.

Alternative SA-6 addresses surface soil contaminated with metals and soil contaminated
with VOCs. This alternative is similar to Alternative SA-3 except for the technology
used to treat VOC-contaminated soil. Under Alternative SA-6, soil containing VOCs
above RGs would be excavated and treated onsite using landfarming technology. The
volume of material to be treated under Alternative SA-6 is the same as that under
Alternative SA-3. As in Alternative SA-3, treated soil would be returned to the
excavation once RGs have been met. Lead contaminated soil (above 1,000 ppm) in ‘
AOC-4 and AOC-5 would be excavated and consolidated in AOCs 1. 2. and 3. The final
2-foot of fill in all excavated areas would consist of a 2-foot earth cover as described in
Alternative SA-7. The following major components make up alternative SA-5:

. Excavating soil containing VOCs above 10 ppm from AOCs-1, 2, 3, and 5.

. Excavating surface soil cqﬁtaining lead above 1,000 ppm from AOCs-4 and 5.

* Dewatering the excavations where necessary and treating the water if required.

. Landfarming soil containing VOCs above RGs.

. Backfilling excavations below the water table with clean fill material.

. Place ‘soil treated using landfarming back into the excavations at deﬁths above the

water table.

. Consolidate soil containing lead above 1,000 ppm excavated from AOCs-4 and 5
(approximately 4,700 cy and 1,200 cy respectively) in AOCs 1, 2, and 3. Material
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exceeding TCLP requirements for lead would be stabilized onsite prior to placing
the final 2-foot cover.

. Construct a 2-foot earth cover over the area containing the consolidated waste.
Grade the cover for positive drainage and vegetate the cover to minimize
infiltration and erosion. :

The following sections provide detailed descriptions of the various components.
Treatment

. This alternative is similar to SA-3 (i.e., volume of material to be treated is the
same) with the exception that the VOC-contaminated soil from AOC-1, AOC-2.
and AOC-3 would be treated using landfarming technology instead of LTTD and
then would be returned to the excavation. Landfarming consists of applying
affected material to a plot of land at controlled rates, mixing it with the surface
soil. and allowing the physical, chemical, and biological systems that exist
naturally in the soil to reduce chemical concentration through volatilization,
desorption, degradation, and immobilization of the chemicals. Measures would
be taken to optimize the remediation timeframe for landfarming. These measures
would include aeration, pH adjustment, nutrient addition, moisture control, and/or
mixing. A significant portion of the VOCs i, .o se’”  uld volatilize into the air,
resulting in media transfer. To reduce exposure risks, 1t may be neces.... .
collect and treat volatilized VOCs. Landfarming pilot studies have been
conducted on the contaminated soils at the Area 18 OU (Landfarming Treatability
Pilot Study Report Areas 17 and 18 Operable Unit. Bumns & McDonnell, 1997).
Resuits of the studies indicate that landfarming would be effective in treating the
source area soils to levels consistent with site RGs. Because of the media transfer.
there are two options associated with this alternative:

Q - ]01 1& - Ec ) . is o]w-! ‘ EO g l

Landfarming would be performed outdoors and would not include constructed air
controls. VOC emissions would be monitored and controlled by the rate of -
application and tilling of the contaminated soil. '

Option 2: Landfarming of Contaminated Soil With Air Controls
This option would include the collection, treatment, and destruction of vapors
generated during landfarming. Landfarming would be performed in a closed

structure under this option.

. Treated soil would be placed back into the excavations.
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. Lead contaminated soil (above 1.000 ppm) in AOCs-4 and 5 would be excavated
and consolidated in AOCs 1. 2, and 3.

. A 2-foot earth cover would be constructed over the area containing the
consolidated waste. graded for positive drainage, and vegetated.

General Components
. Excavation of soil containing VOCs above RGs, including that below the water

table, and treatment of the soil by landfarming would eliminate unacceptable risk
from VOCs in the soil. Remaining VOC concentrations would also be protective
of the ground water.

. ~ Excavation and consolidation beneath a 2-foot earth cover of surface soil with
lead concentrations above RGs would eliminate risk from exposure to surface soil
‘containing lead. Excavation and consolidation of material would be conducted
entirely within the Area 18 OU.

. A predesign investigation would be performed to refine and delineate the vertical
and horizontal extent of lead and VOC contamination in the surface and
subsurface soil, obtain design data, and classify the waste.

. Institutional controls similar to those described under Alternative SA-2 would be
implemented.
. Implementation of this alternative would require construction of a landfarming

treatment pad and may require construction of a building if it is determined that
air emission requirements are not being met. However, it is anticipated that
controlled application of material to the landfarm would prevent air emission
regulations from being exceeded. This alternative could be implemented and
remedial objectives met within 24 months.

Major ARARs

. ARARSs for this alternative are the same as under Alternative SA-3. Major action-
specifi¢ and location-specific ARARs are summarized in Appendix D.
Alternative SA-6 would meet RGs for soil. :

Alternativ -8: ctive avati re entor

Alternative SA-8 is a combination of components of the other alternatives. All the
aspects of Alternative SA-8 have been described under previous alternatives. This
alternative consists of excavation of the same areas as described in Alternative SA-5. The
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only difference relative to the areas of excavation is that soil containing VOC's above RGs
in AOCs-1. 2. and 3 would be excavated only to the depth of the water table. VOCs in
the soil below the water table would be left in place and addressed by the ground water
treatment component of the selected remedies. Four options were considered to treat -
excavated soil containing VOCs; LTTD. landfarming without air controls. landfarming
with air controls, and offsite treatment and disposal. Soil containing lead above RGs
would either be excavated and consolidated or disposed of offsite. The major A
components that make up alternative SA-8 have been previously described in

Alternatives SA-2 through SA-7. Only significant differences will be discussed in the

following sections. : ,

Treatment and ineerj ents

. Excavation of VOC contaminated soil at AOC-1, AOC-2, and AOC-3 under this
alternative is similar to that under Alternative SA-5, except that excavation would
be conducted to remove only the VOC-contaminated soil above the water table.
Surface soil containing lead above the RG of 1,000 ppm from AOC-4 and AOC-5
would be excavated as described under Alternative SA-5. Alternative SA-8
includes excavation of approximately 10,000 cy of soil contaminated with VOCs
(above the water table only, estimated at 7 feet below grade) and excavation of.
approximately 4,700 cy of soil contaminated with lead. ‘

. Four treatment options under Alternative SA-8 to address the excavated soil
include:
Option 1: LTTD treatment of VOC contaminated soil and consolidation of °

lead contaminated soil as described in Alternative SA-3.

Option 2a: Landfarming, without air controls, of VOC contaminated sdﬂ and
consolidation of lead contaminated soil as described in Alternative

SA-6. : :
Option 2b:  Landfarming, with air controls, of VOC contaminated soil and -
consolidation of lead contaminated soil as described in Altemative
SA-6.
Option3:  Offsite reatment and disposal as described in Alternative SA-S. -
General Components
. Some residual risk from VOCs in the soil below the ground water table would

remain. The selected ground water alternative would have to be implemented to
address contaminants in the soil below the ground water table and ground water
containing chemicals above MCLs.
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. A predesign investigation would be performed to refine and delineate the vertical
and horizontal extent of lead and VOC contamination in the surface and
subsurface soil above the water table. obtain design data. and classify the waste.

. Institutional controls similar to those described under Alternative SA-2 would be
implemented.
. Implementation considerations of this alternative are similar to those previously

described in Alternatives SA-2 through SA-8, depending on the option selected.
Alternative SA-8 would meet the RGs for the soil above the water table. The
remaining VOCs below the ground water table would be treated by the selected
ground water remediation alternative that would be used in conjunction with this
soil remedial alternative.

Major ARARs

. The major ARARSs are as described in the previous alternatives. Major action-
specific and location specific ARARSs are summarized in Appendix D.

2.7.2 Ground Water Alternatives
Alternative GW-4 is the selected alternative to address contaminated ground water at Area 18

and is described first. Additional alternatives considered for addressing ground water at Area 18
are presented following the description of GW-4.

Alternative GW-4 addresses contaminated ground water at Area 18. Contaminated
ground water will be removed using extraction wells and/or extraction trenches. Both
new and existing wells will be used. Wells will be installed near the plant boundary to
prevent offsite movement of ground water contaminated above MCLs. Wells and/or
trenches will also be installed in or near the source area to address contaminated ground
water that could continue to move from the source if no action is taken. Extracted ground
water will be treated using an existing onsite air stripper equipped with catalytic
oxidation offgas treatment. The treatment plant was constructed in accordance with the
June 1995 Action Memorandum for-a Removal Action and is currently operating. It was
designed with excess capacity so that additional waste streams can be added.
Pretreatment of ground water will be conducted if necessary to meet LBVSD
requirements. The following major components make up Alternative GW-4:

. Continued use of extraction well EW-1 which was installed as part of the 1995
removal action to contain ground water onsite. :
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. Operation of existing water supply well 17-FF as a grouﬁd water extraction well
for remediation. Well 17-FF will no longer be used as a water supply well.

. Installation of four shallow extraction wells or extraction trenches in the vicinity
of the source area.

. Treatment of extracted ground water using the existing Area 18 air stripper.

. Treatment of offgasses from the air stripper using catalytic oxidation to destroy
VOCs. :

. Discharge of treated ground water to the LBVSD. Ground water will be treated to

meet LBVSD discharge requirements.

Ground water contamination was delineated during the Area 18 RI. Ground water

modeling was conducted as part of the RI to predict how fast and in what directions

contaminants in the ground water at Area 18 could move. Results of the ground water

modeling were used to help determine the proposed locations of extraction wells and/or

wenches. Ground water from these wells and/or trenches will be treated to meet the .
LBVSD discharge requirements of Permit No. LB-0200-LC504. Appendix C lists the

discharge requirements described in the permit. Treatment components are as follows:

. Continued operation of EW-1 which was installed as part of the removal action.
The location of EW-1 is shown on Figure 5. It is estimated that EW-1 will
initially be pumped at approximately 380 gpm; however, the rate will be adjusted
so that containment of contaminated ground water within LCAAP boundaries can
be achieved at the lowest extraction rate possible. Operation of this well, along
with continued operation of well 17-FF (described below) will prevent the offsite
movement of contaminated ground water. ‘ .

. Continued operation of well 17-FF for ground water remediation. The well will
no longer be used as a water supply well. It is estimated that 17-FF will initially
be pumped at approximately 90 gpm; however, the rate may be adjusted so that
containment of contaminated ground water within LCAAP boundaries can be -
achieved at the lowest extraction rate possible.

. Installation of ground water extraction wells or ground water extraction trenches
in the shallow aquifer in the vicinity of the source area to recover additional VOC
mass in soil left in place below the water table. The installation of shallow
wells/trenches wiil allow removal of more contaminant mass in the shallow
aquifer in a shorter time frame. For cost purposes, it is assumed that four wells
will be installed in the source area.
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. . Extracted ground water will be treated using an onsite air stripping unit equipped
with caralytic oxidation off-gas treatment to destroy VOCs removed from the
ground water. The treatment plant was constructed in accordance with the June

P 1995 Action Memorandum and associated design specifications. Extraction and
treatment of ground water will be continued until RGs are achieved.

. Treated ground water will be discharged to the LBVSD. Treated ground water
will meet LBVSD discharge requirements.

General Components

. Extraction wells EW-1 and 17-FF will address current and potential future risk
associated with VOCs in the ground water. These wells will operate in
combination to prevent contaminated ground water from moving offsite.
Prevention of offsite migration will eliminate future risk to offsite receptors who
use the ground water as their source of drinking water. The operating rates of the

~wells will be adjusted to the lowest extraction rate that will contain contaminated
ground water onsite. This will minimize the amount of water that will be treated
-at any one time and will reduce the potential for smearing contaminants between
v the NECOU and Area 18. The wells will be operated until RGs are achieved.
The wells and/or trenches installed in the source area will remove additional VOC
. mass at the source, reducing the amount of contamination leaving the source area
and allowing a faster cleanup of the ground water. The location, depths, and
pumping rates of the wells or trenches in the source area will be determined
during remedial design. For cost purposes, it is estimated that four additional
wells will be installed and will produce an estimated 50 gpm of ground water to
be treated. The number of wells and pumping rates will be refined during
remedial design.

. Alr stripping will remove VOCs from the ground water. The existing Area 18
treatment plant will be used to treat the water removed by the wells and/or
trenches. Catalytic oxidation will destroy VOCs in the offgas.

. Institutional controls will be implemented to restrict future uses of the site to
industrial uses and to prevent the use of untreated ground water extracted onsite.
Institutional controls will include: (1) issuing a continuing order (by the
Installation Commander) to restrict or place limitations on installation of any new
ground water wells on LCAAP property; (2) filing a notice in environmental and
real estate records at the Installation, detailing the restrictions of the continuing
order and ground water well restrictions; and (3) compliance with the provisions
of CERCLA Section 120(h)(3) or other applicable statutory requirements in the
event of property transfer.

. . . Long-term ground water monitoring for VOCs, to detect potential movement of
contaminants in the ground water and to determine the effectiveness of the
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alternative will be implemented. Monitoring will be conducted at a frequency
sufficient to verify that contaminants above MCLs are not moving bevond the
Installation boundary. As part of the long term ground water monitoring, 12 new
monitoring wells have been installed within and at the edge of the VOC plume (4
each in HSU1, HSU2-intermediate. and HSU2-deep). Installation of additional
monitoring wells and monitoring of existing wells, which may include off-Post
residential wells, for VOCs may be required to monitor system performance. This -
will be specified as a component of the long-term ground water monitoring plan
developed during remedial design.

. Monitoring of the treatment system effluent will continue to be conducted to
verify effectiveness of treatment. Weekly monitoring of the effluent is currently
conducted as part of the LBVSD pretreatment requirements.

. The ground water remediation system will be operated until RGs have been met
for four consecutive quarters. Once this occurs, the ground water extraction
system will be shut down and the ground water will be monitored for four
additional quarters to verify the effectiveness of the treatment.

. This alternative can be installed and in operation within 12-18 months; however,
based on ground water modeling, it may take in excess of 50 years to achieve
MCLs in onsite ground water. Ground water containing contaminants above

MCLs will be contained onsite.
Major ARARs
. This alternative will meet chemical-specific ARARs for ground water, specifically

MCLs established under the Safe Drinking Water Act and State of Missouri

ground water quality standards will be met at the Installation boundary. Ground

water modeling conducted during the FS indicated that ground water treatment

may require in excess of 50 years to achieve MCLs. Ground water containing

contaminants above MCLs will be contained onsite. Air emissions from the

stripper and catalytic oxidation unit will meet Clean Air Act and State of Missouri -
Air Quality Standards. Major action-specific and location specific ARARs are

summarized in Appendix D. This alternative will meet RGs for ground water at

Area 18.

te ive GW-1;

. The No Action Alternative is presented as a baseline to which other remedial
measures are compared. The National Contingency Plan (NCP) requires that the
No Action Alternative option be examined in detail during the remedial
alternatives evaluation phase. Under this alternative, no treatment or containment
of contaminated ground water would be conducted and no institutional controls
would be placed on future ground water use.
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Alternative GW-2 addresses contaminated ground water at Area 18. Contaminated
ground water would be removed from the ground water using existing water supply well
17-FF. As with Alternative GW-4, removed ground water would be treated using the
existing Area 18 air stripper equipped with catalytic oxidation offgas treatment. Point-of-
use treatment would be used for offsite residents if, in the future, it is determined that
ground water contaminants have moved offsite and are contaminating offsite resident’s
drinking water. At the present time, there is no indication that ground water
contamination from Area 18 has moved beyond the Installation boundary. The following
major components make Alternative GW-2:

. Continued use of production well 17 FF to contain ground water onsite.

. - Treatment of extracted ground water using the existing Area 18 air stripper.

. Treatment of offgasses from the air stripper using catalytic oxidation to destroy
VOCs.

. Implementing na pbint-of-use treatment system, as necessary, if future offsite

resident’s drinking water wells become contaminated with ground water
contaminants from Area 18.

. Discharge of treated ground water to the LBVSD. Ground water would be treated
to meet LBVSD discharge requirements.

T i Enei ing C

. Continue operation of well 17-FF for use in ground water remediation; however,
the well would no longer be used as a water supply well. It is estimated that 17-
FF would initially be pumped at approximately 90 gpm; however, the rate would
be adjusted to optimize the ratio of contaminant extraction to ground water
extraction. Continued operation of well 17-FF would reduce the offsite
movement of contaminated ground water; however, ground water modeling

conducted during the FS indicates that operation of well 17-FF alone likely would
not totally prevent offsite movement of contaminated ground water.

. The existing Area 18 treatment plant would be used to treat extracted ground
water as described under Alternative GW-4.
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General Components

. Extraction well 17-FF would address current and potential future risk associated
with VOCs in the ground water; however. operation of well 17-FF alone would
likely not prevent the offsite migration of contaminated ground water. Therefore.
there would be some residual risk from remaining VOCs in the ground b
The operating rate of the well would be adjusted to minimize the amount of water
treated at any one time and reduce the potential for smeanng contaminants
between the NECOU and Area 18. The well would be operated until RGs are
achieved or until no further benefit can be achieved by operation of this well
alone, at which time a review of the remedy would be required.

. The same institutional controls would be impl‘emented‘as under Alternative
GwW-4.
. Monitoring would be conducted at a frequency sufficient to verify that

contaminants above RGs are not migrating beyond the Installation boundary.
Monitoring of intermediate and deep wells along the boundary and off-Post for
VOCs, explosives, and metals to detect potential offsite migration of
contaminants in ground water. Specific locations for monitoring ground water
would be determined during the remedial design.

. If VOC contamination in ground water is detected in off-Post wells. a point-o1-u.e
treatment program would be implemented for offsite consumers who use ground
water extracted from those areas potentially impacted by contaminants from Area
18. Off-Post residential wells requiring point-of-use treatment (e.g., asingle
point-of-use air stripping unit) would be outfitted as required.

. Implement a point-of-use treatment system monitoring plan to verify the
effectiveness of the systems and ensure effectiveness of the point-of-use treatment
system(s). Sampling for VOCs would be conducted on a quarterly basis or other
interval sufficient to verify that the point-of-use treatment systems remain
effective.

. This alternative could be implemented using standard methods and equipment that
are readily available. Existing ground water wells could be used to detect
potential contaminant migration. Offsite point-of-use treatment systems are
readily available. Successful implementation would be evaluated and monitored
with an effective operations and maintenance (O&M) program of the system to
ensure consumed ground water is below MCLs.

Major ARARs

. This alternative would not meet chemical-specific ARARs for ground water,
specifically MCLs established under the Safe Drinking Water Act and State of
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Missouri ground water quality standards. Ground water modeling conducted
during the FS indicated that chemicals in the ground water will remain above
MCLs and continue to migrate both on-Post and off-Post under the existing
pumping scenario. Major action-specific and location specific ARARSs are
summarized in Appendix D.

Description

Alternative GW-3 is the same as that for GW-4 (above), except that the shallow ground
water wells in the source area have been deleted.  The containment wells (17-FF and EW-
1) would be used to intercept contaminants as they move from the source areas. The
components of this alternative have been implemented in accordance with the June 1995
Action Memorandum. '

I ent and ineeri t

. Continued operation of EW-1 as described in Alternative GW-4.

. Continue operation of well 17-FF for use in ground water remediation as
described in Alternative GW-4.

. Treatment of extracted ground water as described in Alternative GW-4.

. Discharge of treated ground water as described in Alternative GW-4.

General Components

. Risk from exposure to VOCs m the ground water would be eliminated by

removing and treating contaminated ground water before it moves offsite. The
remediation time for this alternative would be longer than for Alternative GW-4
since no source area wells/trenches would be used.

. Institutional controls as described in Alternative GW-4 would be implemented.
. Long-term ground water monitoring for VOCs, to detect potential movement of
contaminants in the ground water and to determine the effectiveness of the

alternative would be implemented. The same as described in Alternative GW-4.

. Monitoring and shutdown of the treatment system as described in Alternative
GW-4.
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Major ARARs

@&

This alternative would meet chemical-specific ARARs for ground water.
specifically MCLs established under the Safe Drinking Water Act and State of
Missouri ground water quality standards would be met at the Installation
boundary. Ground water modeling conducted during the FS indicated that ground
water treatment may require in excess of 50 years to achieve MCLs; ground water
containing contaminants above MCLs would be contained onsite. Air emissions
from the stripper and catalytic oxidation unit would meet Clean Air Act and State
of Missouri Air Quality Standards. Major action-specific and location specific
ARARs are summarized in Appendix D. This alternative would meet RGs ro:
ground water at Area 18. ‘

2.8 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The RAO:s for the Area 18 OU as established in the Area 18 vFS are:

Prevent human contact with soil with lead concentration greater than 1,000 ppm.

Prohibit agricultural (e.g., cattle grazing) and other non-industrial uses at Area 18.

Prevent future industrial workers from inhaling VOCs from surface soil.

Reduce ecological receptor risk from exposure to metals in surface soil. .
Prevent ingestion and dermal contact (future workers) with onsite ground water

above regulatory standards. :

Prevent ground water contaminated above regulatory standards from migrating off

the Installation.

Minimize contaminant migration from soil to ground water.

Pursuant to Section 300.430(e)(9)(iii) of the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), the remedial action to be implemented should be selected based upon
consideration of nine evaluation criteria. These qriteria are as follows:

Threshold Criteri

1.
2.

Overall protection of human health and environment.
Compliance with applicable or relevant and appropriate requirements (ARARSs).

Primary Balancine Criteri

:bb)

Now

Long-term effectiveness and permanence.

Reduction of toxicity, mobility, or volume of contamination.
Short-term effectiveness. ' ' '
Implementability.

Cost.
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. Modifving Critena

8. State acceptance.
4 9. Community acceptance.

The following sections provide a brief review and comparison of the remedial alternatives
according to EPA's evaluation criteria.

2.8.1 Overall Protection of Human Heaith and the Environment

This criterion considers whether a remedy provides adequate protection and describes how risks
are mitigated through treatment, engineering, or institutional controls.

Soil
Alternative SA-1 does nothing to reduce risk levels associated with exposure to VOCs and
metals in soil at Area 18. Alternative SA-2 would contain VOC and lead-contaminated soil.
eliminating exposure to human and ecological receptors; however, since the waste is managed in-
place and waste is present below the water table, SA-2 does not provide the level of protection
that other alternatives do. Alternatives SA-3, 5, and 6 provide a similar level of protection of
human health and the environment through removal and treatment of contaminated soil. with
. each alternative utilizing excavation and ex-situ treatment of contaminants. SA-5 specifies
offsite management of wastes. The selected Alternative, SA-7, utilizes an in situ MPVE svstem
to extract contaminants from soil with an onsite treatment system to treat extracted vapors and
ground water. Pilot study tests have shown that Alternative SA-7 may be able to extract
contaminants in soils from greater depths below the surface than can practically be attained with
the other alternatives involving excavation and ex-situ treatment. Alternatives SA-2 through SA-
8 all significantly reduce ecological risks from exposure to contaminants in surface soil. All
alternatives except SA-1 use institutional controls to prevent cattle grazing (and other agricultural
uses) and to restrict land use to uses compatible with the alternatives.

In conjunction with selected ground water Alternative, GW-4, Alternative SA-7 provides the
‘ potential for the highest degree of source removal among the soil alternatives considered and will
> achieve RGs: -

Ground Water

Altemnative GW-1 is the No Action Alternative and does not provide protection of human health
and the environment. Alternative GW-2 would reduce the quantity of contaminated ground
water in the dissolved phased by continued operation of existing well 17-FF. Alternative GW-2
does not provide for containment of the Area 18 ground water plume and would allow
contaminated ground water at levels exceeding MCLs to migrate beyond the LCAAP boundary.
. Alternative GW-2 does not provide for remediation of the plume onsite to levels below MCLs.
Alternatives GW-3 and GW-4 both provide protection by extracting and treating ground water so
that MCLs can be met at the Instaliation boundary. Alternative GW-3 provides for containment
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of the existing Area 18 ground water contaminant plume within its existing limits. but does not
attempt to address shallow ground water in proximity to sources. In addition to containment

offered by Alternative GW-3. Alternative GW-4 provides added protectiveness by incorporating &
extraction wells in proximity to source areas to actively treat highlv contaminated material in the
source area below the water table.

2.8.2 Compliance with ARARs

Alternatives are evaluated under this criterion to assess compliance with ARARs. Applicable
requirements include cleanup standards, standards of control and other substantive environment.
protection requirements, and criteria or limitations promulgated under federal or state laws that
specifically address a hazardous substance, pollutant, contaminant, remedial action, location or
other circumstances at a CERCLA site.

Relevant and appropriate requirements address problems or situations sufficiently similar to
those encountered at 2 CERCLA site that their use is well suited to the environmentai and
technical factors at a particular site. The determination of “relevant and appropriate” emphasizes
the similarity and appropriateness of the requirement to a site. ARARSs are grouped into these
three categories: '

. Chemical-Specific ARARS are health or risk-based numerical values or ‘ .
methodologies which, when applied to site-specific conditions, result in
establishment of the amount or concentration that may be found in, or safely
discharged to, the environment.

. Location-Specific ARARS restrict the concentratic- ~f hazardous substances or
the conduct of activities solely because they are in specific locatior- - 4s flood
plains, wetlands, historic places, and sensitive ecosystems or habitats.

. Action-Specific ARARs are usﬁally technology or activity-based requirements or
limitations on actions taken with respect to hazardous wastes.

A summary evaluation of Federal and State ARARS pertinent to this remedial action is provided *

in Appendix D at the end of Section 2.0 and a narrative discussion of compliance with ARARs is

provided below for the alternatives considered.

Soil

In the absence of chemical-specific ARARs, RGs have been established for soil at Area 18.

Alternative SA-1 does not meet RGs, Alternative SA-2 utilizes containment rather than

treatment to abate risks associated with soil contamination. Thus, waste would remain in-place

and soil RGs would not be achieved. Alternative SA-2 requires ground water control as part of ‘
the alternative to meet ground water MCLs since waste is managed in place and is present below

the water table. Alternatives SA-3, 5, and 6 would achieve soil RGs to a depth of 15 feet bgs.

The alternatives use different treatment methods to achieve the RGs. Alternative SA-8 is similar
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1o Alternatives SA-3. 5. and 6. except that RGs are achieved only for soils above the water table.
which is approximately 7 feet bgs. Alternative SA-7 has the potential to achieve soil RGs to a
depth of nearly 30 feet bgs, and thus has the potential to remove a large amount of contaminant
mass from the soil. Technical review of the selected alternative will be conducted as specified in
Section 2.9 to determine the systems compliance with RGs.

Action and location-specific ARARSs are similar for most of the alternatives. Appendix D lists
the action and location-specific ARARs for the various alternatives. Major action-specific
ARARs would include storm water management and Clean Air Act Amendments. Major
location-specific ARARs would include consideration of wetlands and floodplain management
requirements.

Ground Water

Alternatives GW-1 and GW-2 would not meet MCLs or State Ground Water Quality Standards
at the Installation boundary and would not prevent ground water contaminated with chemicals
above MCLs from moving beyond the Installation boundary. Alternatives GW-3, and GW-4
meet MCLs at the Installation boundary by preventing the movement of contaminated ground
water offsite. Under Alternatives GW-2, GW-3, and GW-4, extracted ground water would be
pre-treated to meet discharge requirements of the LBVSD. GW-3 and GW-4 would provide
containment of the existing plume and, in conjunction with the selected soil alternative, SA-7,
will ultimately remediate the-aquifer to MCLs within the Area 18 OU. If, due to site conditions
or technical limitations, it is not practical to remediate onsite ground water to levels below MCLs
a Technical Impractibility waiver could be evaluated.

2.8.3 Long-term Effectiveness and Permanence

This criterion considers the long-term effectiveness of alternatives in maintaining protection of
human health and the environment after response action objectives have been met.

Seil

All the alternatives, other than the No Action alternative, provide long-term effectiveness in
reducing potential risks associated with the soil. SA-2 is a less permanent solution than the other
alternatives because wastes are managed in-place, thus SA-2 would rely on effective operations
and maintenance of the containment system. Alternatives SA-3, SA-8 (Options 1 and 2b), and
selected Alternative SA-7 use destructive technologies to treat VOCs removed from the soil.
SA-7 incorporates an innovative technology and its ability to extract VOCs may vary according
to site geology. However, pilot studies at LCAAP have indicated effective mass removal for this
technology. Contaminated soil would be disposed of offsite (in a RCRA permitted facility)
under Alternatives SA-5 and SA-8 (Option 4) and may or may not be treated prior to disposal
depending on the classification of the soil (i.e., hazardous or nonhazardous) and the facility
requirements. Alternatives SA-6 and SA-8 (Options 2a) use media transfer to remediate
contarninated soil. Under Alternative SA-8, contaminated soil would be left below the water
table to be addressed by the selected ground water alternative.
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Ground Water

Alternative GW-1 would not provide long-term effectiveness in reducing the potential for -
movement of VOCs or meeting MCLs. GW-2 reduces the amount of contamination in ground '"
water through extraction and treatment: however. the reduction is not sufficient to meet MCLs
within the plume. or to contain the piume within LCAAP boundaries. Both Alternatives GW-3
and GW-4 are effective in the long-term and provide permanent remedies for ground water at
Area 18. Each alternative would require intensive operations and maintenance. The selected
Alternative, GW-4, will incorporate a higher mass removal rate of contaminants in ground water
by specifying extraction wells in source areas. These are not included in other ground water
alternatives, and are expected to provide for remediation of the contaminant plume in a shorter
time than GW-3. A review (within 5-years) of the remedial alternative will be conducted to
evaluate the effectiveness and ability of the alternative to remediate the ground water 10 levels
below MCLs.

é, .

2.8.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

This criterion considers the anticipated performance of specific treatment technologies an
alternative may émploy.

Seil

Alternative SA-1 would not reduce toxicity, mobility, or volume of waste. Alternative SA-2
would use containment rather than treatment to address contaminants in the soil; therefore,
toxicity and volume of material would not be reduced. However, mobility of both the
contaminants in the soil (cover) and the ground water (barrier wall and extraction wells) would
be minimized. Alternatives SA-3, SA-8 (Option 1), and selected Alternative SA-7 all would
reduce the toxicity, mobility, volume, of contaminants through permanent, destructive treatment.
Under Alternatives SA-6 and SA-8 (Option 2a), VOCs would be transferred from the soil to the
air and would not be treated. Contaminated soil under Alternative SA-5 would be disposed of
offsite. Under Alternative SA-8, contaminated soil would be left below the water table to be
addressed by the selected ground water alternative. Alternative SA-7 will offer the potential for
the largest permanent reduction in contaminant mass, as contaminant recovery from the soil
column may extend to 30 feet below grade. This is not practical for the excavation/ex situ
treatment alternatives considered. As stated in CERCLA §121(b), onsite treatment is preferred
relative to offsite disposal, containment, and media transfer.

Ground Water

Alternative GW-1 would not reduce toxicity, mobility, or volume of contaminated ground water.

Alternatives GW-2, GW-3, and selected Alternative GW-4 would reduce the toxicity, mobility,

and volume of contaminated ground water through extraction and treatment. Selected

Alternative GW-4 will provide the highest level of reduction by incorporating source area ground
- water extraction wells into the alternative. ‘
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2.8.5 Short-term Effectiveness

This criterion considers the effectiveness of alternatives in maintaining protection of human
health and the environment during the construction of a remedy until remedial response
objectives have been met. ' -

Soil

All alternatives other than the No Action aiternative have the potential to expose onsite workers
and nearby persons to fugitive dust and incidental VOC emissions during construction. especially
during activities such as excavation and consolidation of contaminated material. Alternatives
SA-2 and SA-7 would pose less exposure risk of this type because excavation of VOC-
contaminated soil would not be required. Alternatives SA-3, 6, 7, and 8 (Option 1. 2a. and 2b)
would require air emission monitoring to ensure that VOC emissions would remain within
acceptable levels. Personal protective equipment and engineering controls could be use to
mitigate potential worker exposures. Overall, selected Alternative SA-7 will provide the highest
level of short-term effectiveness because VOC-contaminated soil will be addressed in situ and
will not cause significant releases to the atmosphere during handling. Alternatives SA-2 and SA-
5 would require 6-9 months to install. SA-3 and SA-7 would require 12-18 months, and SA-6
would require 24 months to install. The implementation time of Alternative SA-8 would vary
according to the treatment technology selected, but would require less time than other
alternatives specifying similar treatment approaches. ' ' '

Ground Water

The No Action Alternative and Alternative GW-2 would not present short-term risk to workers
or nearby residents from construction activities since no new remedial measures would be
constructed or installed. However, GW-2 would not prevent ground water containing chemicals
above MCLs from moving off-Post. In general, short term threats associated with the
implementation of alternatives GW-3 and GW-4 would be similar and would be addressed by the
use of appropriate personal protective equipment for construction personnel. It is not anticipated
that LCAAP workers or nearby residents would be exposed to site related contaminants during
construction of either of these alternatives.

2.8.6 Implementability

This criterion considers the administrative and technical feésibility of implementing the
alternatives and the availability of necessary goods and services for implementation of the
response action.

Seil

There are no implementability concemns for Alternative SA-1. Alternative SA-2 would reqﬁire a
predesign study to determine compatibility of the barrier wall material and contaminants in the
soil. SA-2 would be difficult to implement because the depth of the barrier wall required (90-
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100 feet) is beyond the depth where standard construction methods can be used. Alternatives
SA-3.6. and 7 and the associated options under Alternative SA-8 would require treatability
studies to determine optimum operational parameters. Alternative SA-3 could be the most
difficult of these alternatives to implement due to administrative issues in siting an LTTD
reatment unit. Alternative SA-6 may require air controls that would make it more difficult to
implement. Alternative SA-3 would require hauling waste offsite and complying with DOT
requirements. Selected Alternative SA-7 will require phasing during implementation for the
removal of lead, cover placement, and MPVE installation.

Ground Water

Institutional controls would be implemented for all alternatives other than No Action. There
would be no active measures to implement under alternatives GW-1 and GW-2. Alternatives
GW-3 and GW-4 would be equally implementable, the only difference being the installation of
shallow wells and/or trenches as part of GW-4. The ground water treatment plant, a significant
element of both GW-3 and GW-4 is already constructed and operational.

2.8.7 Cost

This criterion considers the capital and O&M costs associated with each of the alternatives.
Costs were developed using Means Building Cost Index, vendor estimates, and contractor
experience. Alternatives are evaluated for cost in terms of both capital costs and long-term
O&M costs necessary to insure continued effectiveness of the alternatives. Capital costs include
the sum of the direct capital costs (materials and labor) and indirect capital costs (engineering,
licenses, permits). Long-term O&M costs include labor, materials, energy, equipment
replacement, disposal, and sampling necessary to ensure the future effectiveness of the
alternative.

The objective of the cost analysis is to evaluate each of the alternatives based on their ability to
protect human health and the environment for additional costs that may be incurred. Costs vary
between the alternatives as a result of differences in the amount of materials and the level of
effort required for each alternative. The least costly alternatives for both soil and ground water
alternatives are the No Action alternatives.

The following cost tables provide a summary of expected costs for soil and ground water
alternatives. The detailed cost basis is provided in the FS-and Administrative Record. As
summarized in Section 2.11, Documentation of Significant Changes, the costs for the selected
soil alternative increased from those presented in the Proposed Plan. The cost increase is a result
of FFA parties agreeing on lead management protocol for Area 18 and a decision to install the
vapor extraction system to deeper soil depths. The cost increase is offset by the enhancement of
mass removal at deeper soil depths (30 feet as opposed to 10 feet bgs) and keeps the selected
alternative competitive when compared to other options.
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Soil

Alternative SA-1 (No Action)

Total Capital Costs : S0
30-Year Present Value for Annual Costs SO
Annual Cost = $0
Years = 30

Discount Rate = 5%

TOTAL 30-Year Present Value ' $0

Alternative SA-2 (Multi-Layer Cover and Vertical Barriers)

Total Capiral Costs . $4.250,000 -
30-Year Present Value for Annual Costs $1,875.000
Annual Cost = $122.000 -
Years = 30

Discount Rate = 5%

TOTAL 30-Year Present Value v ' $6,125,000

Alternative SA-3 (Onsite Low Temperature Thermal Desoljption)

Total Capital Costs ' ‘ $10,130,000
30-Year Present Value for Annual Costs v $77,000
Annual Cost = $5,000
Years = 30

Discount Rate = 5%

TOTAL 30-Year Present Value $10,210,000
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Alternative SA-S (Excavation and Offsite Treatment aﬁd Disposal)

Total Capital Costs $25.700.000
3C-Year Present Value for Annual Costs $77.000
$5.000
Years = 30 ,
Discount Rate = 5%
TOTAL 30-Year Present Value $25,780,000
Alternative SA-6 (Excavation and Ex-Situ Landfarming)
Total Capital Costs Option 1 $4,690,000
Option 2 $9.040.000
30-Year Present Value for Annual Costs (same for Option 1 and 2) $77,000
Annual Cost = §5,000
Years = 30
Discount Rate = 5%
TOTAL 30-Year Present Value Option 1 $4,770,000
Option 2 $9,120,000
Alternative SA-7 (Soil Vapor Extraction and Treatment)
Total Capital Costs ) $3.210,000
30-Year Present Value for Annuat Costs (same for Option 1 and 2) $2,874.000
Annual Cost for Cover Portion = $4,600 '
Years = 30
Annual Cost for MPVE System = $647,500
Years=5
Discount Rate = 5%
TOTAL 30-Year Present Value $6,084,000
Alternative SA-8 (Selective Excavation/Treatment or Disposal)
Total Capital Costs Option 1 $4.150,000
Option 2a $1,920.000
Option 2b $5,490,000
Option 3 £10,690.000
30-Year Present Value for Annual Costs (same for all options) $77,000
Annual Cost = $5,000
Years = 30 ’
Discount Rate = 5%
TOTAL 30-Year Present Value Option 1 $4,227,000
Option 2a $1,997,000
Option 2b - 85,567,000
Option 3 $£10,767,000
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Ground Water

Alternative GW-1 (No Action)

Total Capital Costs

$0

30-Year Present Value for Annual Costs
Annual Cost = §0
Years = 30
Discount Rate = 3%

$0

TOTAL 30-Year Present Value

Alternative GW- 2 (Limited Ground Water Extraction/Ground Water Momtonng/Pomt—of-Use

Treatment)

Total Capital Costs

$12.000

30-Year Present Value for Annual Costs
Annual Cost = $119,300
Years = 30
Discount Rate = 5%

51,834,000

TOTAL 30-Year Present Value

$1.846,000

Alternative GW-3 (Extraction Wells/Air Stripping/Catalytic Oxidation/Discharge)

Total Capital Costs

$3,637,000

30-Year Present Value for Annual Costs
Annual Cost - Years 1-5= $636,000
Annual Cost - Years 6-30=$580,000
Years = 30
Discount Rate = 5%

$1,474,000

TOTAL 30-Year Present Value

$12,800,000

Alternative GW-4 (Extraction Wells (One Deep and Four Shallow) Air Stripping/Catalytic

Oxidation/Discharge)

Total Capital Costs

$4.011.000

30-Year Present Value for Annual Costs
Annual Cost = $691,500
Years = 30
Discount Rate = 5%

$10,622,000

TOTAL 30-Year Present Value

$14,630,0060
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2.8.8 Regulatory Acceptance
This criterion considers the support agencies preferences or concerns about the alternatives.

EPA and the State concur with the selected remedy, SA-7 and GW-4. as evidenced by their
review comments and acceptance of the RI/F S and Proposed Plan.

2.8.9 Community Acceptance

Comments offered by the public were used to assess whether the proposed alternative was
acceptable to the community. The Army received no written comments during the public
comment period of 14 April 1997 through 14 May 1997. Questions were posed to the Army
regarding the selected remedy during the public meeting held on 22 April 1997. There were no
objections to the selected remedial alternative expressed at the meeting. Questions about the
remedy posed during the public meeting appeared to be satisfactorily addressed during the
meeting. The questions and concerns of the community are discussed in the Responsiveness
Summary, which is Appendix E of the ROD. Based on the nature of the public response, the
remedy described in the Proposed Plan is acceptable to the community.

2.9 SELECTED ALTERNATIVE

Based on the requirements of CERCLA, comparative analysis using the nine criteria, public
comments, and in consultation with EPA and the State, the Army has determined that the
selected alternative for the Area 18 OU is Soil Alternative SA-7 (Soil Vapor Extraction and
Treatment) in combination with Ground Water Alternative GW-4 (Ground Water Extraction and
Treatment). The selected remedies meet the RAOs for the Area 18 OU which are:

. Prevent human contact with soil with lead concentration greater than 1,000 ppm.

. Prohibit agricultural (e.g., cattle grazing) and other non-industrial uses at Area 18.

. Prevent future industrial workers from inhaling VOCs from surface soil. .

. Reduce ecological receptor risk from exposure to metals in surface soil.

. Prevent ingestion and dermal contact (future workers) with onsite ground water
above regulatory standards.

. Prevent ground water contaminated above regulatory standards from migrating off
the Installation.

. Minimize contaminant migration from soil to ground water.

The selected remedies meet these objectives through a combination of treatment of principal
threat wastes, excavation or containment of low-level threat wastes, and institutional controls
restricting land and ground water use.

Major ative -7 for Soil are:

. In areas where surface soil lead concentrations are above 1,000 ppm and VOCs
are present in the soil at concentrations below the RG of 10 ppm, soil will be
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excavated to a maximum depth of 2 feet and disposed of in an approved
repository.

. Installation of a 24-inch thick vegetated soil cover over soil containing VOCs at
concentrations exceeding 10 ppm.

. Install an in situ MPVE system to remove VOC mass from the soil that exceeds
RGs and minimize exposure to VOC contamination in the surface soils.

. Onsite treatment of vapor extracted from the MPVE wells using thermal/catalytic
oxidation, a vapor phase carbon adsorption unit, or other technology determined
during remedial design.

. Onsite treatment of ground water extracted from the system and discharged at
levels meeting LBVSD discharge limitations.

. Restore any excavations to grade to prémote positive drainage.

. Institutional controls.

. Long-term monitoring.

. Cost to implex-nent SA-7: Capital Cost of $3,210,000 (based on estimate provided

by USACE) and O&M Cost of $674,500 per year for 5 years (the maximum
expected duration of MPVE) for the MPVE system and $71,000 per vear for 30
vears for maintenance of the cover. Estimated total 30-year present worth cost is
$6,084,000.

Surface soil (0-2 feet) containing lead above cleanup levels (1,000 ppm) will be excavated and
disposed of in an approved repository unless it is collocated in an area with VOCs present in the
surface soil above the 10 ppm VOC RG. In the areas where lead is collocated with VOCs
exceeding RGs and MPVE will be implemented, lead above 1,000 ppm will be managed onsite
beneath a 2-foot soil cover as described below. Excavated areas will be restored to grade. A
predesign study will further refine the lead-contaminated areas 10 be excavated.

Areas with VOCs exceeding 10 ppm will be remediated using a MPVE system. Prior to
installation of the system, a 2-foot vegetated soil cover will be placed over these areas to enhance
performance of the MPVE system by minimizing potential short circuiting of soil vapors. The
soil cover will also eliminate exposure to lead in surface soils that is collocated with VOCs
exceeding 10 ppm.
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MPVE

MPVE will be implemented in all areas where VOCs in soil exceeds the RG of 10 ppm. The
MPVE system is a multi-phase system that will extract contaminant vapors from the soil as well
as ground water from the pore spaces of the contaminated soil. A key element of the multi-phase
system is the extraction of shallow ground water to depress the water table and allow extraction
of vapor phase contaminants from soils to a greater depth. A pre-remedial design evaluation
acceptable to the Army, EPA. and State of Missouri will be performed to determine the final
number and location of extraction wells required to remediate the soil. Based on the results of
the predesign study, multi-phase SVE wells will be located to remove vapors and shallow ground
water contaminated with VOCs. ‘

SVE technology is both an innovative and presumptive in situ remedial technology for treatment
of VOC-contaminated soil. Closure criteria are difficult to establish before full-scale operation
of the system is implemented. Although pilot testing of the system suggests rapid mass removal,
a monitoring program must be developed and implemented during the remedia! ction to
evaluate long-term removal rates. An O&M plan will be developed for operation of the SVE
system consistent with the FFA terms. The O&M program will include development of standard
operating procedures (SOPs) to provide for monitoring, inspections, repairs, and system
shutdown. It will be subject to the approval of the FFA parties and the data will be used by the
FFA parties as a decision point for terminating or continuing operation of the system.

Semiannual technical reviews will accommodate the development of appropriate criteria for
measuring performance and shutting down the system. SVE system performance data will be
made available to the FFA parties for evaluation at a minimum of six months after the system
begins operation. Criteria will include, but not be limited to, evaluation of mass recovery rates,
cost-effectiveness, and reduction of soil contamination levels. System operation will be
determined based on the evaluation of these criteria. As full-scale performance data is collected,
information on physical limitations of the site and the benefits of this mass removal system will
be better developed and used to determine continued operation of the system. System
enhancements (e.g., soil fracturing or horizontal well installation) will be evaluated prior to
system shut down. Termination of the system will occur only with the approval of the FFA
parties.

Treatment of Extracted Vapors and Ground Water

Vapors removed by the MPVE system will be treated to meet ARARs. Extracted ground water
will be treated to meet LBVSD pre-treatment discharge limitations.

13 itorin
Institutional controls will be implemented to restrict future uses of the site to industrial uses,

preventing the use of the site for cattle grazing, other agricultural activities, and construction of
residential housing. Institutional controls would include: (1) issuing a continuing order to restrict
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onsite worker access 10 contaminated soil: (2) filing a notice to the deed detailing the restrictions
of the continuing order; and (3) a covenant to the deed in the event of property transfer.

Monitoring of the treatment systems will be conducted to ensure that treatment goals are being
met and that air emissions do not exceed acceptable levels.

Major compopents of the Ground Water Alternative are:

. Continued operation of a ground water extraction well (EW-1) in HSU2. This
" well was installed as a component of the 1995 removal action.

. Continued operation of well 17-FF for use in ground water remediation.

. Installation of shallow ground water extraction wells or ground water extraction
trenches in the vicinity of the source area. For cost purposes, it is estimated that
four shallow extraction wells will be required; however. the final number will be
determined during remedial design

. Onsite treatment of extracted ground water using an air stripping unit equipped
with catalytic oxidation off-gas treatment. This treatment plant has been
constructed as a part of the removal action and is currently operational.

. Discharge of treated ground water to the LBVSD at levels at or below established
limits. The current limits are presented in Appendix C.

. Quarterly monitoring of the treatment system effluent.
. Institutional controls.
. Long-term ground water monitoring for VOCs to evaluate the performance of the

ground water remediation system. Monitoring will be conducted to evaluate
possible plume migration beyond its currently understood boundaries, and to
evaluate remediation of the plume within the area known to be contaminated.

. Cost to implement GW-4: Capital Cost of 34,011,000 and O&M Cost of $691,500
per year for 30 years. Estimated total 30-year present worth cost is $14,630,000.

Ground Water Extraction, Treatment, and Discharge

Ground water will be removed using system components implemented as part of the removal
action at Area 18. EW-1 is expected to be operated at approximately 380 gpm, 17-FF at 90 gpm,
and the four shallow wells at an aggregate rate of 50 gpm. Actual pumping rates will be
determined using capture zone data once the system is operational. The system will be adjusted
to operate so the minimum amount of ground water can be removed and treated while still
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containing the VOC plume within the Installation boundarv. Well 17-FF will no longer be used
as a water supply well and will solely be used for ground water remediation.

Removed ground water will be treated using an onsite air stripper equipped with off gas
treatment using a catalytic oxidation unit. Treated ground water will be discharged to the
LBVSD. Effluent from the treatment system is currently monitored weekly to insure that
treatment goals are being met. Effluent monitoring will continue at intervals sufficient to
determine if treatment goals are being met. Ground water will be extracted and treated so RGs
(MCLs) will be met at the Installation boundary. MCLs may be met throughout Area 18:
however, due 1o site conditions and technical limitations it may not be practical to meet MCLs
onsite, particularly in the tight soils in the source area.

itutional Control

Institutional controls will be implemented to restrict future uses of the site to industrial uses and
to prevent the use of untreated ground water extracted from contaminated areas within Area 18.
Institutional controls will include: (1) issuing a continuing order (by the Installation Commander)
to restrict or place limitations on the installation of any new ground water supply wells; (2) filing
a notice in environmental and real estate records at the Installation, detailing the restrictions of
the continuing order and ground water well restrictions; and (3) compliance with the provisions
of CERCLA Section 120(h)(3) or other applicable statutory requirements in the event of property
transfer. - .

-t nitorin

A long-term monitoring program will be developed and implemented as a component of the
remedial action and is subject to approval of both EPA and MDNR. Contaminant concentrations
in the ground water will be monitored to evaluate the effectiveness of the remediation system and
to determine if contaminants in the ground water are migrating beyond the capture zone of the
remediation system. If it is determined that contaminants in the ground water are moving offsite,
modifications to the remediation system will be implemented to ensure effective plume
containment within LCAAP boundaries.

A five-year review will be conducted to evaluate the effectiveness of the remediation system.
RGs and the remedial alternative will be reevaluated at that time to ensure that the system is
operating effectively and as efficiently as possible. . Long-term monitoring will continue until
State of Missouri Ground-Water Quality Standards and Federal MCLs are met.

2.10 STATUTORY DETERMINATIONS

In accordance with the statutory requirements of Section 121 of CERCLA, remedial actions that
are selected are required to:

. Protect human health and the environment

252 February 1998




Funal Record of Decision Area 18 Operable & s
Lake Cin: Army: Ammunition Plant. independence. Missour:

. Comply with applicable or relevant and appropriate requirements (ARARS)
*  Becosteffective
. Use permanent solutions and alternative treatment technologies 1o the maximum

extent practicable

. Satisfy the preference for treatment that reduces contaminant toxicity. mobility. or
volume as a principal element

The manner in which the Area 18 remedial action satisfies the above requirements is discussed in
the following sections. '

The selected remedy will be reviewed. at a minimum. every five vears as specified in CERCLA
121(c) because hazardous substances will remain on-site after the remedy is implemented.

2.10.1 Protection of Human Health and the Environment
Seil

The selected remedy addresses health and environmental issues that were identified in the Area
18 OU RI and Baseline Risk-Assessment. Specifically, the soil vapor extraction and treatment
alternative:

. Eliminates exposure to lead (above 1,000 ppm) and other metals and VOCs in the
surface soil by excavating, disposing, and/or constructing a cover over these soils.

. Reduces the volume of VOCs in the subsurface soil which may ultimately migrate
to ground water. '

. Uses institutional controls to prevent agricultural and other non-industrial uses of
the site.

The selected soil remedy will meet remedial action objectives for soil and reduce and maintain’
cumulative risk within the 10~ to 10 risk range.

Ground Water

The selected remedy addresses health and environmental issues that were identified in the Area
18 OU RI and Baseline Risk Assessment. Specifically, the ground water extraction and
treatment alternative:

*  Reduces potential exposures to off-Post receptors by containing contaminated
ground water at levels exceeding MCLs within LCAAP boundaries.
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. Reduces risk by reducing the concentration of contaminants in the ground water to
levels below MCLs. '

. Prevents the use of untreated. contaminated ground water extracted from within
LCAAP boundaries. .
. Provides for long-term monitoring of ground water to identify potential future Y

risks associated with the Area 18 OU and to monitor the effectiveness of the
remedial action. :

The selected ground water remedy will meet remedial action goals for ground water arA ~=* ___
and maintain cumulative risk within the 10~ to 10 risk range.

2.10.2 Compliance with ARARSs

There are no chemical-specific ARARs for soil; however, RGs have been established for clean
up of soils in the Area 18 OU. Soil RGs are based on levels protective of ground water as
calculated using EPA’s SUMMERS model and will be evaluated during technical reviews as to
their appropriateness. Alternative SA-7 will achieve significant mass reduction of VOCs in the
soil. Action and location-specific ARARS will be met, including Clean Air Act and State air

quality requirements.

Alternative GW-4 will meet Safe Drinking Water Act MCLs and State Ground Water Quality
Standards at the Installation boundary and may meet MCLs in the vicinity of the source area.
Offgas emissions from air strippers will be treated to meet requirements of the Clean Air Act and
state air quality requirements. Action and location-specific ARARs will be met.

Additional information about ARAR compliance is contained in Section 2.8.2.
2.10.3 Cost Effectiveness

The selected remedy has been determined to provide overall effectiveness in reducing human
health risks relative to their costs. , ‘ »

Soil

The 30-year net present worth of Alternative SA-7 is $6,084,000. The estimated cost of the
selected remedy is similar to other alternatives, but achieves the best balance of risk reduction
and contaminant mass removal.

Ground Water

The net present worth of Alternative GW-4 is $14,630,000. The estimated costs of the selected
ground water remedy exceed the estimated costs associated with Alternative GW-3 by
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approximately $1.800.000: however. Alternative GW-4 prov1des for greater contaminant mass
removal and an anticipated shorter remediation time frame.

2.10.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Extent Possible

The seiected remedy meets the statutory requirement to utilize permanent solutions and treatment
technologies to the maximum extent practical for the Area 18 OU. EPA has designated MPVE
(a variation of SVE) as a presumptive remedy for removal of VOCs in soil. Ground water
extraction and treatment systems have proven effective in remediating and containing
contaminated ground water. The selected remedy provides the best balance of tradeoffs among
altemmatives which are both protective and ARAR-compliant relative to the five primary
balancing criteria: long-term effectiveness and permanence; reduction of toxicity, mobility, or
volume of contamination; short-term effectiveness; implementability; and cost. Section 2.8
provides a comparative analysis of these criteria relative to each alternative.

The use of MPVE, soil covers, and ground water extraction and containment provide the best
balance of contamination removal and cost effecnveness whxle maximizing reduction in site
risks.

The State accepts the selected remedy and has been involved with the RI and remedy selection
process. Concerns regarding the development of the alternatives were identified by the State and
have been adequaiely addressed.

Anticipated community concerns were addressed during the development of alternatives. During
the public comment period, the community did not identifv any additional concerns for the
selected remedies.

A five-year review of the selected remedy will be performed since the selected remedy will
require an extended time frame to meet cleanup goals. The review will be conducted no less
often than every five years after commencement of the remedial action to insure that the remedy
continues to provide adequate protection of human health and the environment. During this
review, RGs and the selected alternative will be reevaluated to ensure that they remain
protective, provide a significant reduction in contamination. are cost effecuve and are achievable
in a reasonable time frame. :

2.10.5 Preference for Treatment as a Principal Element

The selected remedies for soil and ground water both provide treatment as their principal
element. Alternative SA-7 uses treatment and/or containment to address the principal threat
wastes (VOCs) in the soil in the surface impoundments, and excavation and/or containment to
address low level threat wastes (lead) in the surface soil at Area 18. GW-4 uses extraction and
treatment to address contaminants in the ground water. Institutional controls will be used for
short-term and long-term management of Area 18 to prevent exposure to principal and low level
threat wastes and to affected ground water.
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The selected action is the same as the preferred alternative presented in the Proposed Plan for the »
Area 18 OU remedial action. There have been changes relative to the Proposed Plan regarding
the handling of lead contaminated surface soil and the costs associated with the selected

alternative. , \

2.1 DOCUMENTATION OF SIGNIFICANT CHANGES

The FFA parties agreed to a lead management protocol for Area 18 that specifically describes
how lead-contaminated soil and soil contaminated with both lead and VOCs will be addressed by
the remedial action. The preferred alternative in the Proposed Plan indicates that lead
concentrations in surface soils greater than 1,000 ppm would be addressed by a soil cover and/or
excavation/stabilization and disposal as appropriate. As discussed in the description of the
selected soil alternative, SA-7, lead-contaminated soil (0-2 ft) in excess of 1,000 ppm will be
excavated and disposed in an appropriate repository or managed under a soil cover if it is
collocated with soil containing VOCs in excess of 10 ppm.

The costs for the selected soil alternative increased from those presented in the Proposed Plan.

The cost increase is a result of the modified lead management strategy and also by a decision to

install the vapor extraction system to greater soil depths. The capital cost for SA-7 was

estimated to be approximately $1.5 million in the proposed plan. The estimate of cost for SA-7

in this ROD is approximately $6.0 million. The cost increase is offset by the enhancement in .
mass removal at greater soil depths (30 feet as opposed to 10 feet bgs). The increase in

performance keeps the selected alternative competitive when compared to other alternatives.
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AQC:
ARARs:
BLRA:

CERCLA:

COC:
DCE:
DNAPL:
EPA:
FFA:
GW:

HI:

HQ:
IRP:
IWOU:
IWTP:
LBVSD:
LCAAP:
LDR:
LTTD:
MCL:
MDNR:
ug/L:

~

=

MPVE:
NCP:
NECOU:
NPL:
O&M:
ou:
PCE:
ppmi:

RCRA:

3.0 LIST OF ACRONYMS AND ABBREVIATIONS

Area of Concern

Applicable or Relevant and Approprate Requirements
Baseline Risk Assessment

Comprehensive Environmental Response. Compensation and Liability Act
Chemical of Concern :
Dichloroethene

Dense Non-Aqueous Phase Liquid

Environmental Protection Agency

Federal Facility Agreement

Ground Water

Hazard Index

Hazard Quotient

Installation Restoration Program

Installation-Wide Operable Unit

Industrial Wastewater Treatment Plant

Little Blue Valley Sewer District

Lake City Army Ammunition Plant

Land Disposal Restrictions

Low Temperature Thermal Desorption

Maximum Contaminant Level

Missouri Department of Natural Resources
Micrograms per liter

Milligrams per liter

Multi-Phase Vapor Extraction

National Oil and Hazardous Substances Contingency Plan
Northeast Comner Operable Unit

National Priorities List

Operations and Maintenance

Operable Unit

Perchloroethylene; liquids used in degreasing or paint removal.
Parts per million by weight

Remedial Action Objective

‘Resource Conservation and Recovery Act

Reference Dose
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RG: Remediation Goal

RI‘FS: Remedial Investigation/Feasibility Study

RME: Reasonable Maximum Exposure | >
ROD: Record of Decision

SA: Soil Alternative

SARA: Superfund Amendments and Reauthorization Act 4
SACM: Superfund Accelerated Cleanup Model

SF: Slope Factor

SVE: Soil Vapor Extraction

SVOC: Semivolatile Organic Compound

TCA: 1, 1, l,-tetrachloroethane

TCE: Trichloroethylene :

TCLP: Toxicity Characteristic Leaching Procedure

VOC: Volatile Organic Compound
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° ® e
TABLE | COCs AND REMEDIATION GOALS FOR AREA 18 SOIL
Protection of :
Maximum Maximum Groundwaier Soil Protection of TBC Criteria Remediation
Detection Detection Background Target Human Health e Goals
Limit Concentration | Concentration Concentration (mg/kg) Missouri Other EPA (mg/kg)
L Compound | (mg/kg) (mg/kg) (mg/kg) (mg/kg) : ASLs? Remedial | Region 3/9
(mg/kg) | Criteria (mg/kg)
: — N o (mg/kg)
: T e B B == —
Copper 27 18,000 30.7 NA " s8I - - - 581
Mercury 0.050 7.3 <0.1 NA 0.09 17 20W 3610 0.09
Zinc 24 7,200 99.5 NA 148.50 5600 - - 148 5
Lead 1.2 1,600 39.5 - 2,728 240 2,178 - Looo®
1,2- DCE 1.20 934 NA 2.06 NA 560/1,100% - 10,.000/390 10
Toluene 0.005 2,000 NA 180 NA 11,000 20,000 | 200,000/280 180
PCE 0.005 1,000 NA - 1.09 784 380 1o® 55/0.65 10
TCE 0.005 9,000 NA 0.4 27319727 30176 260 60 260/34 10
PAHs 5.0 20,109 NA 660 NA . - -I- 660
Vinyl 0.010 49 NA 0.0 NAUD - - 15/0.2 10
Chloride
Benzene 0.005 0.003 NA 0.25 NAHY 170 - 99/4.6 99
1,1-DCE 0.005 ND NA 0.3 NA 8.3 10 - 4.8/0.12 10
—_—
Notes.

1. Ingestion of beef from cattle pastured in An.a 18

2. 10* cancer risk.
3. 10* cancer risk.

4. Non-cancer risk (1§l=: l)

therefore no

5. Sec Lead Leachability from Soil discussion in FS.

6. Upper 24 inches, based on MDNR recommendations,
7. Withdrawn.

8. Proposed in Federal Register, Friday, July 27, 1990.

FA\PRONGDIB40 NPOUL\ROD\DFT_FNL\TABLES\FABLEI WPD

3 May 1995

9 Cisftrans isomers.
10. Total PAHSs less than RG, RG caleulated based on Summcrs

Model.

risks were caleulated for these compounds.

11. These compounds were not detected in surface soil,




TABLE2 VYOCS DETECTED IN RI GROUND WATER SAMPLES

Atea-Specific Wells Vinyl Chlog'lde 12DCE TCE Toluene Benzene | LIDCE | 1DCA | 111TCA PCE
| 18-4 (shallow) ~I(15)!-

18-8 (bedrock/deep) (34)/(2,000) 42/(200)

18-9 (bedrock/decp) (150)/(66) 19/ 2.1 4.9/ 2.6/

18-11 (deep) (95)/(8,000) /(2,000) 1(14) 9 /(6.8) /(18)

18-12 (Intermediate) (7,000)/(8,000) | (4,000)/(4,000) 1(68) 123 /(42) /(35) 2.3

18-13 (deep) 1(9.2) 22/ 4/

18-14 (intermediate) /(58) (130)/ 2.71(42)

18-15 (shallow) 20)/

18-16 (deep) (35)/(94) 5.5/

18-17 (deep) 71[<1.36)/-/1.0

18-24 (shallow) 0.92

17-FF {viny! chioride 44-370 ng/L over 4-year ’

period (see Appendix 4-D of Rl (E 1995)]

22-3 (deep) [12DCE ND-330 ug/L over 4-year period} 55/ 0.92/

16-14 glntgrmedl_ate) /1.5

16-15 (shallow) 48/ 1(87) 4.22.1 | B.1)/(6.4)
(a) Delimiters indicate first/second/third round (if applicable).
() Indicates above MCL.
[ ] Indicales duplicate sample.
Units of measure: pg/L. ‘ o . I
FAPRONGUIB4ONPOCIARODADFT_FNIATABLES\TABLEZ. WFD

IS ¥,




. TABLE 3 COCs AND REMEDQATION GOALS FOR AREA 18 GROUND WATER
= Compound Maximn;: Concentration i Remediation Goal Rationaie
Detected (ug/L) g/l

1,2-DCE® 4,000 70 MCL®

% Manganese 2.740 NA MCL
Arsenic 16.8 50 MCL
Vinyl chioride 8,000 2 MCL 1] :
1,1-DCE 35 7 MCL JI
Benzene 1 ) 5 MCL
PCE 8.1 S MCL
TCE 68 5 MCL

e _ .

(a) Both cis and trans isomers.
(b) Safe Drinking Water Act Maximum Contaminant Level.

F:PRON6098401 \POOL\RODADFT_FNL\TABLES\TABLE3. WPD




TABLE 4

EXPOSURE GROUPS, EXPOSURE ROUTES, AND RISKS FOR AREA 18

Cancer Noncancer
Noncancer Cancer
Chronic Daily Chronic Daily

Total Exposure Point  Exposure Pathway  Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard lndex
Concern® (mg/kg-day) (mg/kg-day) (mglkg-day)-1  (CDIxSF)  (mg/kg-day)  (CDI/Rfd)

Current Lake City 1. Ingestion of YOoGs

Residentst® Ground-Water acetone 30E-04 NA NA NA 101 JE-03
benzene 3.0E-05 1.3 E-05 29 E-02 4 E-07 NA --
chlorobenzene 29 E-05 NA NA NA 2 E-02 1 E-03
chloroform 1.7 E-05 7.6 E-06 6.1 E-03 5 E-08 1 E-02 2 E-03
chloromethane 9.0 E-05 39E-05 1.3 E-02 5 E-07 NA -
t,1-DCE 3.1 E-05 1.3 E-05 6.0 E-01 8 E-06 9 E-03 3 E-03
TCE 24 E-05 1.0 E-05 1.1 E-02 { E-07 { E-01 2 E-04
xylenes (total) 6.5 E-05 NA NA NA 2E100 JE-05
HMX 4.7 E-05 NA NA NA 5 E-02 9 1-04
RDX 2.2 E-05 9.6 E-06 1.1 E-0t | E-06 3 E-03 7 £-03
1,3,5-Trinitrobenzene 7.3 E-06 NA NA NA 5 E-05 1 E-0l
Inorganics ‘
arsenic 3 9E-05 1.7 E-05 1.8 E+00 3 E-05 3 E-04 I E-01
barium 2.9 E-03 NA NA NA 7 E-02 4 1502
beryllium 2.0E-05 8.7 E-06 4.3 E100 4 E-05 S E-03 4 E-03
cadmium 9.2 E-05 4.0 E-05 NA - S E-04 2 E-01
chromium 22E-04 94 E-04 NA - 5 E-03 2 E-04
copper 7.8 E-04 NA NA NA 4 E-02 2E-02
lead 1.5 E-04 6.3 E-05 NA -- NA e
mercury 3.1 E-06 NA NA NA 3E-04 I §-02
zinc 39E-03 NA NA NA JE-01 | E-02

PATHWAY TOTAL. 8 E-05 6 E-01




’ ' | .

TABLE 4 (CONTINUED)

»

_Cancer Noncancer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Point  Exposure Pathway ~ Concern (mg/kg-day) (mp/kg-day) “(mg/kg-day)-1  (CDI x SF }  (mg/kg-day)  (CDI/RMD)
2. Dermal Contact  YOCs
with Ground acetone —-n NA NA NA NA -
Water : benzene 4.0 E-06 1.7 E-06 NA 5 E-08 NA -
chlorobenzene 9.7 E-06 NA NA NA NA 5 E-04
chloroform 1.3 E-06 5.7E-07 NA 4 E-09 NA 1 E-04
chloromethane 2.0 E-06 8.5 E-07 NA 1 E-08 NA -
1,1-DCE 3.5E-06 1.5 E-06 NA 9 E-07 - NA 4 E-04
TCE 3.5E-06 1.5 E-06 NA 2 E-08 NA 3 E-05
xylenes (total) 4.0E-05 NA NA NA NA 2 E-05
Explosives
HMX NA NA NA NA -
RDX NA - NA -
1,3,5-Trinitrobenzene NA NA NA NA --
Inorganics
arsenic 7.7 E-08 33IE-08 1.8E00 2 [-06 JE-04 3 E-04
barium 5.7 E-06 NA NA NA 7 E-02 8 £-04
beryllium 4.1 E-08 1.8 E-08 4.3 E+00 7 E-07 5 E-03 8 E-05
cadmium 1.8 E-07 7.9 E-08 NA -- S E-04 4E-.03
chromium 8.8 E-07 3.8 E-07 NA - 5E-03 2E-04
copper 1.6 E-06 NA NA NA 4 E-02 6 E-05
' lead 1.1 E-09 5.0E-10 NA - NA --
mercury » 6.3 E-09 NA NA NA JE-04 JE-04
zine 5.7 E-06 NA NA NA JE-01 2 E-05
PATHWAY TOTAL 3 E-06 7E-03




TABLE 4 (CONTINUED)

_Cancer ser
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk R Hazard Index
Total Exposure Point Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) (mglkg-day)-1  (CDI x SF) (mg/kg-day)  (CDI/RMD))
3. Inhalation of Vocs
VOCs from acetone 9.0 E-05 NA NA NA | E-01 9 E-04
Ground Water benzene 1.1 E-05 4.8 E-06 29E-02 I B-07 NA -
chlorobenzene 9.6 E-06 NA NA NA 5.5 E-0) 203
chloroform 3.7 E-06 24E-06 8.1 E-02 2 E-07 | E-02 6 E-04
chloromethane 39 E-05 1.7 E-05 6.3 E-03 I E-07 NA -
1,1-DCE 1.1 E-05 4.6 E-06 1.2 E100 6 E-06 9 E-03 I E-03
TCE 7.3 E-06 3.1 E-06 6.0 E-03 2 E-08 29E-N 3 E-03
xylenes (total) 2.2 E-05 NA NA NA 2E+00 1 E-05
HMX NONE NA NA NA 5 E-02 NONE
RDX NONE NA NONE " 3E-03 NONE
1,3,5-Trinitrobenzene NONE NA NA NA 5 E-05 NONE:
Inorganics
arsenic NONE NA 5.0E101 NONE JLE-04 NONE
barium NONE NONE NA NA L4 E-04 NONE
beryllium NONE NONE 8.4 E+00 NONE SE-03 NONE
cadmium NONE NONE 6.1 E+00 NONE S E-04 NONE
chromium NONE NONE 4.1 E+0l NONE 55 E-07 NONE
copper NONE NA NA NA 4 1-02 NONE
lead NONE NONE NA NONE NA NONE
mercury NONE NA NA NA 8.6 E-05 NONE
zinc NONE NA NA NA JE-01 NONL:
PATHWAY TOTAL 6 [-06 7 E-03
TOTAL FOR CURRENT LAKE CITY RESIDENTS 9 E-05 6 -0l




TABLE 4 (CONTINUED)

Cancer Noncanger
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk R{D Hazord Index
Total Exposure Point  Exposure Pathway ~ Concern {(mg/kg-day) (mg/kg-day) {mg/kg-day)-1  (CDUx SF)  (mg/kg-day) (CDI/RID)
Current Lake City I. Ingestion of Explosives .
Well C Residents®  Ground-Water HMX " 12E05 NA NA NA 5 E-02 1603
RDX 36 E-05 1.6 E-05 1.1 E-01 26 E-06 JE-03 1 13-02
Inorganics
arsenic 4.9 E-05 2.1E-05 1.8 E+00 4.5 E-05 JE-04 2 E-01
barium S.OE-03 NA . NA NA 7 02 7 E-02
beryltium 3.0E-05 1.3 E-05 43 E+00 6 E-05 5 E-03 6 1-03
copper 1.3E-03 NA NA NA 4 E-02 3E-02
lead 1.5 E-04 6.6 E-05 NA - NA . --
zinc 54 E-0 NA NA NA 3 E-01 2 E-02
PATHWAY TOTAL 9 E-05 JE-01
2. Dermal Contact  Explosives .
with Ground " HMX - NA NA NA NA
Water RDX NA - NA --
arsenic 9.8 E-08 42E-08 1.8 E100 2 E-06 JE-04 4E-04
barium 9.9 E-06 NA NA NA 7E-02 1 E-03
beryllium 6.0 E-08 2.6E-08 4.3 E+00 1 E-06 5 E-03 | E-04
copper 2.6 E-06 NA NA NA 4 102 | E-04
lead 1.2 E-09 SIE-I0 NA - NA --
zinc 6.5 E-06 NA NA NA 3 E-01 JE-03
PATHWAY TOTAL 3 E-06 2103




TABLE 4 (CONTINUED)

Cancer Noncancer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Poist  Exposure Pathway  Concern {(mg/kg-day) (mg/kg-day) (mg/kg-day)-1  (CDI x SF) (mp/kg-day)  (CDI/RfD)
3. Inhalation of
VQCs from HMX NONE NA NA NA 5 E-02 NONE
Ground Water RDX NONE - NA NONE 3E-03 NONE
Inorganics ;
arsenic NONE NONE 5.0 E+01 NONE 3 E-04 NONE
barium NONE NA NA NA 1.4 E-04 NONE
beryllium _ NONE NONE 8.4 E+00 NONE SE-03 NONE
cadmium NONE NA 6.1 E+00 NA SE-04 NONE
lead NONE NONE NA NONE NA NONE
zinc NONE NA NA NA JE-01 NONE
PATHWAY TOTAL 0 0

TOTAL FOR CURRENT LAKE CITY WELL C RESIDENTS

1 E-04 JE-01
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TABLE 4 (CONTINUED)
Cancer Noncancer
Noncancer Cancer
. Chronic Daily Chronic Daily ‘
Chemicals of Potential Intake (CDI) Intake (CD}) SF Risk R Hazard (ndex

Total Exposure Point ~ Exposure Pathway  Concern (mp/kg-day) (mgfkg-day) (mg/kg-day)-1  (CDI x SF) (mg/kg-day) (CDI/ RID)

Future Off-Post {. Ingestion of VOCs .

Residents Ground-Water 1,2-DCE 22E03 NA NA NA | £-01 2 k-
TCE 2.5E-04 1.1 E-04 1.1 E-02 | E-06 | £-01 2E-03
viny! chloride 39E-03 1.7E-03 1.9 E100 JE-03 NA -

PATHWAY TOTAL 3E-03 2 E-01
2. Dermal Contact  VQCs '

with Ground 1,2-DCE 1,6 E-04 NA NA NA NA 2 E-02
Water TCE 3.6 E-05 1.5 E-05 NA ~07 NA 4 £-04

. vinyl chloride 1.6 E-04 6.9 E-05 NA + E-04 NA -

PATHWAY TOTAL | E-04 21:-02
3. Inhalation of VOCs

VOCs from 1,2-DCE 7.6 E-04 NA NA NA | E-02 8 E-02
Ground Water TCE 7.6 E-05 3.3E.05 6.0 E-03 2 E-07 2.9-03 JE-02

vinyl chloride 1.6 E-03 6.7 E-04 J.0E-0! 2 E-04 NA --

PATHWAY TOTAL » , 2004 1 E-01
TOTAL FOR FUTURE OFF-POST RESIDENTS ‘ 93 3E-01




TABLE 4 (CONTINUED)
- Cancer Noncaneer
Noncancer Cancer
Chronic Daily Chronic Daily
- Chemicals of Potential Intake (CDI) lntake (CDI) SF Risk R Hazord [ndex
Total Exposuse Point  Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) (mgfkg-day)-1  (CDIxSF)  (mglkg-day) (CDI/RID)
Mowers 1. Soil Ingestion YOCs
. chicroform NONE ' NONE 6.1 E-03 NONE 1 E-02 NONE
1,1-dichloroethane (1,1- NONE NONE NA NONE 1 E-01 NONE
DCA) 1.2 E-07 NA NA NA } E-02 " LE-05
cis-1,2-DCE NONE NA NA NA 1 E-01 NONE
ethylbenzene NONE NA NA NA 6 E-01 NONE
methylethyl ketone NONE NA NA NA 5 E-02 NONE
(MEK) 1.1 E-07 NA 5.2E.02 | NA 1 B-02 I E-05
methyl isobutyl 32E.07 NA NA NA 2 E-01 2 E-06
ketone(MIBK) NONE NA NA NA 9 E-02 NONE
PCE 5.4 E-07 1.9 E-07 1.1 E-02 2 E-09 P E-01 5 [-06
toluene NONE NA NA NA 214100 NONE
1,1, -trichloroethane ‘
TCE
xylenes (total) 8.5 E-07 3.0E-07 1.4 E-02 4E-09 | 2 E-02 4 1:-05
j 23E07 NA NA NA 1 E -0 2106
2.3 E-07 NA NA NA 4 E-02 6 E-06
bis(2- ’
ethylhexyl)phthalate 24 E-05 NA NA NA 7E-02 JL-04
di-n-butyl phthalate 1.1 E-07 4.1 E-08 NA - | E-03 2604
fluoranthene 6.4 E-06 2.3 E-06 NA -- 5 E-03 6 E-06
Inorganics 2.1 E-04 NA NA NA 4 E-02 5 E-03
barium ‘ I8 E-05 1.4 E-05 NA - NA -
cadmium 1.4 E-07 NA NA NA I E-04 S E-04
chromium - 8.0E-08 NA NA NA 56-03 2L-05
copper . 9.4 E-05 NA NA NA I E-01 JE-04
lead :
mercury
silver
Zine
PATHWAY TOTAL . 6 109 TE-04
7




TABLE 4 (CONTINUED)
Canger Nongancer
Noncancer Cancer . '
Chronic Daily Chronic Daily
Chemicals of Potential Imtake (CD1) Intake (CDI) SF Risk RiD Hlazard Index
Tolal Exposure Point  Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) . (mgrkg-day)-1  (CDIxSF)  (ng/kg-day) (CDI/RD)
2. Inhalation of YOQCs
Soil Particulates chloroform NONE ' NONE 8.1 E-025 NONE NA NONE
1,1-bDCA NONE NONE NA NONE 1.4 E-07 NONE
cis-1,2-DCE’ NONE NA NA NA NA NONE
ethybenzene NONE NA NA NA 1 E100 NONE
inethylethyl ketone NONE - NA NA NA 1E100 NONE
(MEK) NONE NA NA NA 22E-02 NONE
MIBK NONE NA 2.0 E-03 NA NA NONE
PCE NONE NA NA NA 4 E-01 . NONE
toluene NONE NA NA NA NA NONE
1,1,}-trichloroethane NONE NONE 6.0 E-03 NONE 1E-02 . NONE
TCE NONE - NA NA NA NA NONE
xylenes (total)
2.1 E-07 7.4 E-08 NA 1 E-09 NA I E-05
bis(2- 5.5 E-08 NA NA - NA NA 5 E-07
ethylhexyl)phthalate 5.5 E-08 ‘NA NA NA NA 1 E-06
di-n-buty! phihalate
fluoranthene 6.0 E-06 NA NA NA L4E-04 4 E-02
Inorganics 2.8 E-08 9.9 E-09 6.1 Et00 6 E-08 NA 6 E-05
barium 1.6 E-06 5.6 E-07 4.1 E+01 2E-05 5.5 E-07 -
cadmium 5.2 E-05 NA NA NA NA 1 1:-03
chromium 9.2 E-06 13 E-06 NA - NA -
copper 3.5E-08 NA NA NA 3104 4 E-04
lead 2.0 E-08 NA NA NA NA 4-06
mercury 23E-05 NA NA NA NA 8 1:-05
silver
zine
PATHWAY TOTAL 2605 4 E-02




TABLE 4 (CONTINUED)

Caneer Nuncancet

Noncancer Cancer
Clironic Daily Chironic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Point ~ Expusure Pathway  Concern ) (mg/kg-day) (my/kg-day) (mgfkg-day)-1  (CDIXSF)  umplkg-day)  (CDI/RAY
3. Inhalation of VOCs
YOCs from Soil chloroform 43E-07 1.5 E-07 8.1 E-02 1 E-08 1 E-02 4 E-05
L,1-DCA 34 E-08 . L2E-08 NA - 1.4 E-07 2 E-0)
cis-1,2-DCE 2.8 E-05 NA NA NA I E-02 IE-03
cthybenzene 5.6 E-06 NA NA NA 2.9 L0t 2 E-05
MEK 1.3 E-06 NA NA NA 29E-01 5 E-06
MIBK 22E07 NA NA NA 2.2 E-02 I E-05
PCE 2.5E-04 NA 2.0E-03 NA L E-02 JE-02
foluene 1.3 E-04 NA NA "NA L1 E-01 1 E-03
I,1,1-trichloroethane 5.6 E-07 NA NA NA 9 E-02 6 I:-06
TCE 6.3 E-04 23 E-04 6.0 -03 } E-00 29 LE-03 2 15-01
xylenes (total) 24 E-05 . NA NA NA 2 E+00 t E-05
B Aci : ' :
Extractables (BNAS) ‘
bis(2- NONE NONE - NA NONE 2E-02 NONE
ethylhexyl)phthalate NONE NA NA NA | E-01 NONE
di-n-butyl phthalate NONE NA NA NA 4 £-02 NONE
fluoranthene o
Inorganics NONE NA NA NA 144 NONE
barium NONE NONE 6.1 E+00 NONE 5 E-04 NONE
cadmium NONE NONE 4.1 Et0] NONE 5.5 £-07 NONE
chromium - NONE NA NA NA 4 E-02 NONE
copper - NONE NONE NA NONE NA NONE
lead NONE NA NA NA 8.5 E-05 NONE
mercury - - NONE NA NA NA 5 E-03 NONE
silver NONE NA NA NA JE-0n NONE
zine
PATHWAY TOTAL I E-06 SE-0
TOTAL FOR MOWERS 2 E-05 5 E-01
9
> A Y




TABLE 4 (CONTINUED)

Cancer Nopcancer
Noncancer Cancer
Chsonic Daily Chronic Daily
. Chemicals of Potential Intake (CDI) Intake (CDI1) SF Risk RID Hazard Index

Total Exposure Point  Exposure Pathway ~ Concern (my/kg-day) (mg/kg-day) (mp/kg-day)-1 {CDi x SI') (mg/kg-day) (CDI/RID)

Future Construction 1. Ingestion of YOCs

Workers Ground water carbon tetrachloride 1.0 E-07 7.2 E-09 1.3 E-01 9E-10 7E-03 1 E-05
chloroform 3.3E-08 23 E-09 6.1 £-03 L E-11 1 E-02 3 E-06
1,1-DCA NONE NONE NA NONE FTEH00 NONE:
1L,1-DCE 4.0 E-08 2.8 E-09 6.0 E-01 2 E-09 Y E-03 4 1-06
1,2-DCE (cis and trans) NONE NA NA NA ! E-01 NONE
ethylbenzene NONE NA NA NA 1 E100 NONE
methylene chloride NONE NONE 7.5 E-03 NONE 6 £-02 NONE
MEK NONE NA NA NA 5 E-01 NONE
MIBK NONE NA NA NA 5 B-01 NONL
PCE NONE NA 5.2 E-02 NA 1 E-0} NONE
toluene NONE NA NA NA 2E100 NONE
1,1, 1-trichloroethane NONE NA NA - NA 9 E-01 NONE
TCE NONE NONE 1.1 E-02 NONE | E-0t NONE
viny! chloride 8.7 E-08 6.2 E-09 1.9 Et00 I C-08 NA -
xylenes NA NA NA 44100 NONE
BNAs " NONE :
bis(2- 1.8 E-07 NONE' 1.4 E-02 NONI: 2 i-02 NONEE
ethylhexyl)phthalate NONE 1.3 E-08 2.9 E-02 4 E-10 NA -
chrysene NONE NA NA NA 1 E100 NONE
di-n-buty! phthalate NONE NA NA NA 4 £-01 NONE
fluoranthene NONE NA NA NA NA NONE
pheNAnthrene NA NA NA I E-02 NONE
1.2,4-trichlorobenzene NONE

: i NONE NA NA -~ NA 1E-03 NONE

1,3-dinitrobenzene 2.1 E-08 NONE 6.8 E-0I NONE NA NONE
2,6-dinitrotoluene NONE 1.5E-09 1.1 E-01 2E-10 JE-03 7 E-06
RDX ' NONE NA NA NA SE-04 NONI
1,3,5-trinitrobenzene NONE 3.0E-02 NONLE 5 [:-04 NONE

2,4,6-trinitrotoluene

10




TABLE 4 (CONTINUED)

Cancer Noneanger -
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intske (CDI) SF Risk RID Hazard Index
Total Exposure Point Exposure Pathway  Concern (mg/kg-day) {mg/kg-day) (mg/kg-day)-1 (DI x $F) (mg/kg-day)  (CDI/RM)
1. lngestion of inorganics (dissolved)
Ground water antimony 7.7 E-07 NA NA NA 4 E-04 2 E-03
(Cont.) arsenic 5.1 E-08 3.6 E-09 1.8 E+00 7 E-09 JE-04 2L-04
barium 3.3E-06 NA NA NA 7E-02 SE-05
beryllium NONE NONE 4.3 E+00 NONE 5 E-03 NONE
cadmium NONE NONE NA NONE - 5 04 NONE
chromiun NONE NONE NA NONE: 2E-02 NONE
copper 9.7 E-08 NA NA NA 4 E-02 2E-06
lead 4.4 E-08 J1E-09 NA -- NA -
mercury NONE NA NA NA JE-04 NONL
nickel 2.1 E-07 NA NA NA 2E-02 I E-05
-selenium 43 E-08 NA NA NA SE-03 - 9 E-00
silver NONE NA NA NA SE-03 NONE
zinc 3.4 E-06 NA NA NA 2 E-01 2 E-05
Ingrganics (total)
arsenic 1.9 E-07 L3 E-08 1.8 E+00 2E-08 3E-04 6 E-04
barium 6.8 E-06 NA NA NA 7 E-02 | E-04
beryllium 1.2 E-08 8.5E-10 4.3 E+00 4 E-09 5 E-03 2 E-06
cadmium S.8E-08 42E-09 NA - 5E-04 I E-04
chromium 3.BE-07 27E-08 NA - “2E-02 4 E-07
copper 3B E-07 NA NA NA 4502 I E-05
lead 158 E-07 1.1 E-08 NA - NA .-
mercury NONE NA NA NA JE-04 NONE
nickel 4.5 E-07 NA NA NA 2E-02 2 k08
selenium 34E-08 NA NA NA SE-03 7 E-00
silver 6.9 E-08 NA NA NA 5-03 1 E-05
zine 4.6 E-06 NA NA NA 2 E-01 2E-05
PATHWAY TOTAL (using dissolved metals conc.) 2 E-08 2803
PATHWAY TOTAL (using total metals conc.) 4 E-08 9104
° :
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TABLE 4 (CONTINUED)
Cancer Noncancer
Noncancer Cancer
Chronic Daily Chronic Daily
) Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RiD Hazard Index
Total Exposure Point:  Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) (mg/kg-day)-1  (CDEx SF)  (mprkg-day)  (CDI/RAY)

2. Ingestion of YOCs . .

Soil carbon tetrachloride NONE ' NONE 1.3 E-0l NONE 7E-03 NONE
chloroform 45E-10 . J2E-11 6.1 E-03 2E-13 1E-02 - 5 E-08
1,1-DCA NONE © NONE NA NONE 1 EH0 NONE
1,L1-DCE NONE NONE 6.0 E-0] NONE 9 E-03 NONE
1,2-DCE (cis and trans) 8.5E-06 . NA NA NA 1 E-01 9E-05
cthylbenzene 2.9E-06 NA NA NA 1Es00 3 E-06
miethylene chloride 1.6 E-06 1.1 E-07 7.5 E-03 9 E-10 6 E-02 JE-05
MEK NONE NA NA - NA 5 E-01 NONE
MIBK NONE NA NA NA 5 E-01 NONE
PCE 1.3 E-05 NA S2E-02 NA 1 E-01 1 E-04
toluene . 2.3 E-05 NA NA NA 2 E+00 1 £-05 :
1,1, 1-trichloroethane NONE ' NA NA NA 9 E-01 NONE |
TCE 9.7 E-05 6.9 E-06 1.1 E-02 8 £-08 1 E-01. 1 E-03 ‘ |
viny! chloride 1.1 E-07 7.9 E-09 1.9 E+00 2E-08 NA NONE ‘
xylenes NONE NA NA NA 412100 NONE
BNAg
bis(2- 24 E-06 1.7 E-07 1.4 E-02 2E-09 2802 NONE
ethylhexy!)phthalate NONE NONE 29E-02 NONE NA -
chrysene 5.6 E-07 NA NA NA 1E100 NONE
di-n-buty! phthalate 4.0 E-07 NA NA NA 4 £-01 NONE
fluoranthene 4.2 E-07 NA NA NA NA NONE
pheNAnthrene 1.4 E-06 NA NA NA - 1E-02 NONE
1,2,4-trichlorobenzene .

i 5.6 E-08 NA NA NA 1 ££-:03 6 £-05
1,3-dinitrobenzene . 1.0 E-07 7.2E-09 6.8 E-01 509 NA 5 E-0S
2,6-dinitrotoluene 58E-07 - 4.1 E-08 1.1 E-O - 5 E-09 JE-03 2 E-04 !
RDX . LIE06 ©NA NA NA SE-04 2601 '
1,3,5-trinitrobenzene 1.0 E-07 7.2 E-09 J0E-02 2E-10 5E-04 2 E-04
2,4,6-trinitrotoluene
12




TABLE 4 (CONTINUED)
Canger - .. Nonemncer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Patential Intake (CDI) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Point  Exposure Pathway  Concern {mg/kg-day) (mg/ke-day) (mp/kg-day)-1  (CDI x SF) (mp/kg-day)  (CDI/RAY)

2. Ingestion of

Soil (Cont.) antimony NONE NA NA NA 4 E-04 NONE
arsenic 8.3 E-07 5.9E-08 1.8 E100 1 E-07 3 E-04 IE-03
barium 5.0 E-05 NA NA NA 7 E-02 7E-04
beryltium 9.6 E-07 6.8 E-08 43 E100 JE-07 S E-03 2E-04
cadmium 1.8 E-07 1.3 E-08 NA - 5 E-04 4 E-04
chromium 1.2E-05 8.3 E-07 "NA - 2E-02 b 1:-05
copper 2.2E-04 NA NA NA 4 E-02 5 E-03
lead 5.3E-05 3.8 E-06 NA - . NA .-
mercury 1.6 E-07 NA ‘NA ‘NA JE-04 5 E-04
nickel : 4.3 E-06 NA NA NA 2 5-02 2804
selenium NONE NA NA - NA SE-0 NONE
silver . 1.3 E-07 NA NA NA 5 E-03 Y05
zine 1.3 E-04 NA NA NA 2E-01 6 E-04
arsenic 8.3 E-07 S.9E-08 1.8 E+00 1 £-07 JE-04 JE-03
barium 5.0 E-05 NA NA NA 7E-02 TE-04
beryllium 9.6 E-07 6.8E-10 4.3 E100 4 E-09 5 E-03 2E-04
cadmivm 1.8 E-07 1.3 E-08 NA - 5 E-04 4 E-04
chromium ‘ 1.2 E-05 8.3 E-07 NA - 2102 1 £-05
copper - 2.2 E-04 NA NA NA 4 1-02 SE-03
lead 5.3 E-05 3.8 E-06 NA -- NA -
mercury 1.6 E-07 7 NA NA NA JE-04 S04
nickel 4.3 E-06 NA NA ‘ NA 2502 2 1504
selenium NONE NA NA NA 5 -0 NONE
silver 1.3 E-07 NA NA NA 5103 3 B-05
zine 1.3 E-04 : NA NA NA 2 E-01 6 E-04

PATHWAY TOTAL (using dissolved metals) S E-07 - 2E-02

PATHWAY TOTAL (using total metals) . 5 B-07 2802
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TABLE 4 (CONTINUED)
X _Cancer Noncancer
Noncancer Cancer
Chronic Daity Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDY) SF Risk RID Hazard Index
Total Exposure Point  Exposure Pathway  Concern {mg/kg-day) (mg/kg-day) (mg/kg-day)-1 - (CDIx SF)  (mg/kg-day) (CDL/ RM)

3. Dermal Contact  YQCs

with Ground carbon tetrachloride 73E-07 52E-08 NA 7E-09 NA 1 E-04

Water chleroform 8.9E-08 6.4 E-09 NA 4 E-t1 NA 9E-06
1,1-DCA NONE NONE NA NONE NA NONE
1,1-DCE 1.9 E-07 1L.IE-08 NA 8 E-09 NA 2 E-05
1,2-DCE (cis and trans) NONE NA NA NA NA NONE
ethylbenzene NONE NA NA NA NA NONE
methylene chioride NONE NONE NA NONE NA NONE
MEK NONE NA NA NA NA NONE
MIBK NONE NA NA NA NA NONY
IPCE NONE NA NA NA NA NONI;
toluene NONE NA NA NA NA NONE
1,1, 4-trichlorocthane NONE NA NA NA NA NONE
TCE NONE NONE NA NONE NA NONE
vinyl chloride 1.8 E-07 1.3 E-08 NA 2 E-08 NA --
xylenes NONE NA NA NA - NA NONE
BNAj ’
bis(2- NONE NONE NA NONE NA NONE
ethylhexyl)phthatate 7.0 E-05 SOE-G6 NA 1 E-07 NA -
chrysene NONE NA NA NA NA NONE
di-n-buty| phthalate NONE NA NA NA NA NONI:
fluoranthene NONE NA NA NA NA NONE:
pheNAnthrene NONE ~NA NA NA NA NONE
1,2,4-trichlorobenzene ‘
2 | NONE NA NA NA NA NONE
1,3-dinitrobenzene NONE NONE NA NONE NA NONE
2,6-dinitrotoluene NA -- NA --
RDX NONE NA NA NA NA NONE
1,3,5-trinitrobenzene NONE NONE NA NONE NA NONE

2,4,6-trinitrotoluene




TABLE 4 (CONTINUED)

Cancer Noncancer
Noncancer Cancer .
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Point ~ Exposure Pathway ~ Concemn (mg/kg-day) (mng/kg-day) (mg/kg-day)-1  (CDIXSF)  (mglkg-day)  (CDI/RM)
3. Dermal Contact  |norganics (dissolved)
with Ground antimony 2.0 E-07 NA NA NA 4 E-04 5 E-03
Water (Cont.) arsenic 1.3E-08 9.4 E-10 1.8 E+00 2E-09 JE-04 5 E-05
barium 8.7E-07 NA NA NA 7E-02 I E-04
beryllium NONE NONE 43 E+00 NONE 5 E-03 NONE
cadmium NONE NONE NA NONE SE-04 NONE
chromium NONE NONE NA NONE 2E-02 NONE
copper 2.5 E-08 NA NA NA 4E-02 I E-06
lead 4.5 E-11 32E-12 NA - NA -
mercury NONE NA NA NA JE-04 NONE
nickel 5.3 E-09 NA NA NA 2E-02 3 E-06
selenium 1.1 E-08 NA NA NA 5 E-03 2 E-05
silver NONE NA NA NA S[F-03 NONE -
zinc 5.4 E-07 NA : NA . NA 2§01 3 E-06
nerganics (total)
drsenic 49 E-08 94 E-10 1.8 E100 7 E-09 JE-04 2 -4
barium 1.8 E-06 NA NA NA 7-02 JE-04
beryllium 3.1 E-09 NONE 43 E+00 9 E-09 5 E-03 6 306
cadmium 1.5 E-08 NONE NA - 5 E-04 3 E-04
chromium 2.0 E-07 NONE NA - 2E-02 5 E-ns
copper 1.0 E-07 NA NA NA 45-02 4 E-06
lead 1.6 E-10 32E-12 NA . NA -
mercury NONE NA NA NA 3 E-04 NONE
nicket 1.2 E-08 NA NA NA 202 6§00
selenium 8.8 E-09 NA . NA NA 5403 2 .05
silver 1.1 E-08 NA NA NA 56-03 2 E-05
zZine 7.2 E-07 NA NA NA 2 E-0) 5 .06
PATHWAY TOTAL (using dissolved metals) 2 E-07 5E-03
PATHWAY TOTAL (using total metals) 2E-07 1 E-0
Y
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TABLE 4 (CONTINUED)
Cancer Noncancer
Noncancer Cancer
Chrenic Daily Chronic Daily o
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk R{D Hazard Index
Total Exposure Puint - Exposure Pathway  Concern {mg/kg-day) {mg/kg-day) (mg/kg-day)-1  (CDIxSE)  (mgrkg-day)y  (CDI/RAD)

4. Inhalation of VOCs ‘

VOCs from Water  carbon tetrachioride 40E-04 2.9 E-05 5.3 E-02 2 E-006 7 E-03 6 E-02
chloroform 1.5 E-04 1.1 E-05 8.1E-02 9 E-07 I £-02 1 E-02
1,1-DCA NONE NONE NA NONE 1.4 B-07 NONE
1,1-DCE 2.0 E-04 1.4 E-05 1.2 E+00 2 E-05 9 E-03 2E-02
1,2-DCE (cis and trans) NONE : NA NA NA 1 E-01 NONE
cthylbenzene NONE NA NA NA 2E-01 NONE
methylene chloride NONE NONE 1.6 E-03 NONE 8.6 £-01 NONE
MEK NONE NA NA NA 2.9 E-0) NONE
MIBK NONE NA NA NA 22e-01 NONE
PCE NONE NA 20E-03 NA 1 E-01 NONE
toluene NONE NA NA NA 5.7 E-01 NONE
1,1,l-trichlorocthane NONE NA NA NA 9 E-01 NONE
TCE NONE NONE 6.0 E-03 NONE 2.9 E-02 NONE:
vinyl chloride 5.5 E-04 3.9E-05 3.0E-01 1 L-05 NA -
xylenes NONE NA NA NA 4E100 NONE
bis(2- NONE NONE NA NONE 2 E-02 NONE
cthylhexyl)phthalate 24 E-05 1.7 E-06 2.4 5-02 4 E-08 NA -
chrysene NONE NA NA NA 1E00 NONE
di-n-butyl phthatate NONE NA . NA NA 4 E-01 NONE
fluoranthene NONE NA NA NA NA NONE
pheNAnthrene NONE NA NA NA 25 E-03 NONE
1,2,4-trichlorobenzene
Explogives NONE NA NA NA 1E-03 NON¥
1,3-dinitrobenzene NONE NONE NA NONE NA NONI
2,6-dinitrotoluene “ - .- NA - JE-03 NONE
RDX NONE NA NA NA 5104 NONE
1,3,5-trinitrobenzene NONE NONE NA NONE 504 NONL:

2,4,6-trinitrotoluene




TABLE 4 (CONTINUED)

— Cancer Noneaneer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk RID Hazard lndex
Total Exposure Point Exposure Pathway  Concern {mg/kg-day) (mg/kg-day) {mglkg-day)-1  (CDI x $F) tmp/kg-day)  (CDI/RM)
4. Inhalation of Inorganics (dissolved) .
VOCs from Water  antimony NONE ' NA NA NA 4 E-04 NONI:
{Cont.) arsenic NONE NONE 5.08101 NONI: 3 E-04 NONE
barium NONE . NA NA NA L4 E-04 NONE
beryllium NONE NONE 84 E100 NONE 5 E-03 NONI:
cadmium NONE NONE 6.1 E+00 NONE 5E-04 NONE
chromium NONE NONE 4.1E101 NONE 5.5 E-07 NON¢§:
copper NONE NA NA NA 4 E-02 NONE
lead NONE NONE NA NONE NA NONE
mercury NONE NA NA NA 8.6 £-05 NONE
nickel NONE NA NA NA 2E-02 NONE
selenium NONE NA NA NA - 5E-03 NONE
silver NONE NA NA NA 51303 - NONL
zinc NONE NA NA NA 2 E-01 ' NONE
Inorganics (total) : )
arsenic NONE NONE 5.0 E101 NONE 3 £-04 NONIE:
barium NONE NA NA NA 19 E-04 NONE
beryllium NONE NONE B.4 E100 NONE 5 E-03 NONE
cadmium NONE NONE 6.1 Ei00 NONE 5 L-04 NONIE
chromium NONE NONE 4.1 E+0] NONE 5.5 E-07 NONE
copper NONE NA NA NA 4E-02 NONE
ead NONE NONE NA NONI NA NONE
mercury NONE NA NA NA 8.6 E-05. NONE
nickel NONE NA NA NA 2E02 NONE
selenium E NONE . NA NA NA 51-03 NONE
silver NONE NA NA NA SE-03 NONE i
zinc NONE ‘ NA NA NA 2E-01 NONE: l
PATHWAY TOTAL (using dissolved metals) 3 E-0S 9 E-02
PATHWAY TOTAL (using total metals) IE-05 902
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TABLE 4 (CONTINUED)
Cancer Noncancer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI1) Intake (CDI) SF Risk RID Hazard Index
Total Exposure Point  Exposure Pathway  Concern {(mg/kg-day) (mg/kg-day) {mg/kg-day)-1  (CDIx SF) (mg/kg-day) = (CDI/RID)
5. Inhalation of VOCs
Soil Particulates carbon tetrachloride NONE NONE 53 E-02 NONE 7E-03 NONLE
: chloroform - NONE NONE 8.18-02 NONE 1 1-02 NONE
1,1-DCA NONE NONE NA © NONE L4 E-07 NONE
1,1-DCE NONE NONE 1.2 E400 NONE 9 E-03 NONE.
1,2-DCE (cis and trans) NONE NA NA NA 1 E-01 NONE
ethylbenzene NONE NA NA NA 2 E-01 NONE
methylene chloride NONE NONE 1.6 E-03 NONE 8.6 1-01 NONE
MEK NONE NA NA NA 2.9 E-0t NONE
MIBK NONE NA NA NA 22e-01 NONE
PCE NONE NA ‘ 2.0 E-03 NA 1 E-01 NONE
toluene NONE NA NA NA 5.7 E-01 NONE
1,4, 1-trichloroethane NONE NA NA NA 9 E-01 NONE
TCE NONE NONE 6.0 E-03 NONE . 29F.02 NONE ..
vinyl chloride NONE NONE 30E-01 NONE " NA NONE
xylenes NONE NA NA NA 4 E100 NONE
BNAs : ,
bis(2- 5.4 E-06 3.8 E-07 NA 5 E-09 2 E-12 JE-04
ethylhexyl)phthalate NONE NONE 2.4 E-02 NONE -NA NONE
chrysene 1.3 E-06 NA NA NA I E+O0 ! £-06
di-n-butyl phthalate 9.0 E-07 NA NA NA 4E-01 2E-06
fluoranthene 9.5 E-07 NA NA NA NA -
pheNAnthrene 3.1 E-06 NA NA NA 2.5E-03 1E-0Y
1,2,4-trichlorobenzene .
i 1.3 E-07 NA NA NA I E-03 I E-04
1,3-dinitrobenzenc 2.3 E-07 1.6 E-08 NA 1 E-08 NA 1 E-04
2,6-dinitrotoluene 1.3 E-06 93E-08 NA I 1-08 3 E-03 T 404
RDX 2.6 E-07 NA NA NA § E-04 5E-03
1,3,5-trinitrobenzene 2.3 E-07 1.6 E-08 NA - SE-10 5 E-04 5 E-04

2,4,6-trinitrotoluene
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TABLE 4 (CONTINUED)

Canger Noncaneey .
Noncancer Cancer
Chronic Daily Chironic Daily
Chemiicals of Potentiat Intake (CDI) Intake (CDI) SF Risk RID Hazard Tndex
‘Total Exposure Point Expusure Pathway  Concern (my/kg-day) (mg/kg-day) (mg/kg-day)-I (DI x SF) (mg/kg-day) (CDI/RIYY)
5. Inhalation of ics {di .
Soil Particulates antimony NONE ' NA NA NA 4 E-04 NONE
(Cont.) arsenic 1.9 E-06 1.3 E-07 5.0 E+01 7 E-06 3 E-04 6 L-03
barium 1.1 E-04 NA NA NA 1.4 E-04 8 E-01
beryllium 2.2 E-06 1.5 E-07 8.4 E100 1 E-06 5L:-03 4 E-04
cadmium 4.0 E-07 2.9E-08 6.1 E+00 2 E-07 5 E-04 8 E-04
chromium 2.6 E-05 1.9 E-06 4.1 E101 8 I-05 5.5 E-07 -
copper 4.8 E-04 NA NA NA 4E-02 [ E-02
lead 1.2 E-04 © 8.5E-06 NA - NA -
mercury 37E-07 NA NA NA 86 E-05 4£-03
nickel 9.6 E-06 NA . NA NA 2 E-02 5 E-04
selenium NONE NA ‘NA " NA 503 NONE
silver 28E-07 NA NA NA 5 E-03 6 E-05
zine - 2.8 E-04 NA NA NA 2 E-0t 1 E-03
Inorganics (total) :
arsenic 1.9 E-06 1.3 E-07 5.0 E+01 7 E-06 3 E-04 6 E-03
barjum 1.1 E-04 NA NA NA 1.4 E-04 8 -0t
beryllium 2.2 E-06 1.5 E-07 8.4 Et00 1 E-06 5 LE-03 41-04
cadmium 40E-076 2.9E-08 6.1 E+00 2 E-07 5F-04 8 k.04
chromium 2.6 E-05 L9E-06 4.1 EH0I 8 E-05 5.5E-07 -
copper 4.8 E-04 NA NA NA 4 E-02 I E-02
lead . 1.2 E-04 8.5 E-06 NA - ’ NA .
mercury © L7E-07 NA NA NA 8.6 E-05 4503
“nickel 9.6 E-06 NA NA NA 2 E-02 SE-04
selenium _ NONE NA NA NA S E-03 NON): :
silver 2.8 E-07 NA NA NA 5 13-03 61505 )
zinc 28E-04 NA NA NA 2 E-01 PE-03 [
PATHWAY TOTAL (using dissolved metals) B E-05 8 E-01 ' ,
PATHWAY TOTAL (using total metals) 8 E-05 8 E-01
19
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TABLE 4 (CONTINUED)
Cancer Noncanger
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential tntake (CD1) Intake (CDI) SF Risk R Hazard Index
Total Exposure Point ~ Exposure Pathway ~ Concern (mp/kg-day) (mg/kg-day) (mg/kg-day)-4  (CDIx SF)  (mg/kg-day)  (CDI/RD)

6. Inhalation of yogs - . 8

VOCs from Soil carbon tetrachloride NONE NONE 5.3 E-02 NONE TE-03 NON:
chloroform 24 E-06 1.7 E-07 8.1E-02 | E-08 1 E-02 2E-04
1,1-DCA 1.9E-07 1.3 E-08 NA - 1.4 E-07. 1E100
,I-DCE NONE NONE 1.2 E+00 NONE 9E-03 NONE
1,2-DCE (cis and trans) 1.6 E-04 NA NA NONE 1 E-04 2E-03
ethylbenzene 3.1 E-05 NA NA NA 2E-01 1 £-04
methylene chloride NONE NONIE 1.6 E-03 NONE 8.6 £.01 NONE
MEK 7.2 E-06 - NA NA NA 2.9E-01 2 1:-05
MIBK ' 1.2 E-06 NA NA NA 2.2¢-01 SE-05
PCE 1.4 E-03 NA 2.0 E-03 NA ! E-0I 1 E-02
toluene 7.2 B-04 NA NA NA 5.7 E-01 1 E-03
1,1, 1-trichloroethane 3.1 E-06 NA NA NA ‘ 9 E-0I 3 E-06
TCE S E-03 2.5E-04 6.0 E-03 2 E-06 2.9 E-02 I ED]
vinyl chioride NONE NONE J.0E-0! NONE NA NONE
xylenes ' 1.3 E-04 NA NA NA 4E100 3 £.05
BNAs :
bis(2- NONE NONE NA NONE 2 E-02 NONE
ethylhexyl)phihalate NONE NONE 24 E-02 NONE NA " NONE
chrysene NONE NA NA NONE LEHOD NONLE
di-n-buty! phthalate NONE NA © NA NONE 4 -0} NONE
fluoranthene NONE . NA NA NONE NA NONE
pheNAnthrene NONE NA NA NONE 2.5 E-03 NONE
1,2,4-trichlorobenzene _

i NONE NA NA NONE | E-03 NONE

{,3-dinitrobenzene NONE NONE NA . NONE NA NONE
2,6-dinitrotoluenc NONE NONE NA NONE JE-03 NONE
RDX NONE NA NA NONE 5 E-04 NONE
153,5-trinitrobenzene NONE NONE NA WONE 5 E-04 NONE

“2,4,6-trinitrotoluene .




TABLE 4 (CONTINUED)

Canger Noncancer
Noncancer Cancer
Chronic Daily Chronie Daily
: Chemicals of Potential liake (CD1) [ntake (CDI) SF Risk RID Hazard Jndex
Total Exposure Point Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) (mg/kg-day)-1  (CDI x 8F) (mp/hg-day) (CDIRIY)
6. Inhalation of rganics (dissolv ,
VOCs from Soil antimony NONE NA NA NA 4 E-04 NONE
(Cont.) arsenic NONE NONIEE SOE0] NONI: 3 E-04 NONE
barium NONE NA NA NA 1.4 E-04 NONE
beryllium NONE NONE 8.4 E100 NONE 5E-03 NONE:
cadmium NONE . NONE 6.1 E+00 NONE 5 E-04 NONE
chromium NONE NONE 4.1 E10) NONE 5.51-07 NONE
copper NONE NA NA NA 4 E-02 NONE
lead - NONE NONE NA NA NA NONIE
mereury NONE NA NA NA 8.6 E-05 NONE
nickel NONE NA NA NA 2102 NONE
sclenium NONE NA NA NA SE-03 NONI:
silver NONE NA NA NA SE-03 NONE
zine NONE NA NA NA 2E-01 NONE
Inorganics (total)
arsernic NONE | NONE 5.0 E101 NONE JL-04 NONI:
barium - NONE NA NA NA 1.4 E-04 NONE
beryllium NONE NONE 84 E100 NONE 5E-03 NONE
cadmium NONE NONE 6.1 C100 NONE 5 BE-04 NONE
chromium NONE : NONE 4.1 E0] NONE 5.5 E-07 - NONLE
copper NONE NA NA NA 4 E-02 NONE
lead NONE NONE NA NONE ~ NA NONE
mercury ‘NONE NA NA NA 8.6 E-05 NONE
nickel . NONE NA NA NA 2E-02 NONE
selenium NONE NA NA NA 5 E-03 NONE
silver NONE NA NA NA 5 £-03 NONE g
" zine NONE NA NA NA 2 -4 NONE
PATHWAY TOTAL {using dissolved metals) 21-06 L0 r
i3
PATIIWAY TOTAL (using total metals) ) 2 E-06 1 E00
2f
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TABLE 4 (CONTINUED)
Cancer Nuncanegr
Noncancer Cancer
Chronic Daily Chronic Daily

Chemicals of Polential Intake (CDI) Intake (CDI) 'SP Risk RID lazard Index
Total Exposure Point  Exposure Pathway  Concern (mg/kg-day) {(mg/kg-day) (mg/kg-day)-1  (CDIx SF) (np/kg-day) (CDI/RM)

“TOTAL FOR FUTURE CONSTRUCTION WORKERS (using dissolved metals) 1 E-04 28100

TOTAL FOR FUTURE CONSTRUCTION WORKERS (using total metals) 1 E-04 2E100
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TABLE 4 (CONTINUED)

—Cancer Nancimeer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Polential Imtake (CDI1) Intake (CDI1) SF Risk RID Hazard Index
Total Exposure Point  Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) (mg/kg-day)-1  (CDI x SI} (mglkg-day)  (CDI/RMWY)
NALioNAL 1. Ingestion of VOCs
Guardsmen Soil chloroform NONE ' NONE 6.1 E-03 NONE | E-02 NONE
1,I-DCA NONE NONE NA NONE 1 E-0t NONE
cis-1,2-DCE 2.3E-07 NA NA NA 1E-02 2 E-08
ethylbenzene NONE NA NA NA LE-0) NONE
MEK NONE NA NA NA 6 I:-01 NONE
MiBK NONE NA NA NA 5 E-02 NONLE:
PCE 2.3 E-07 NA 5.2 E-02 NA 1 E-02 2E-05
toluene 6.5 E-07 NA NA NA 2E-0 JE-06
1,1, L-trichloroethane NONE NA NA NA 9 E-02 NONE
TCE 1.1 E-06 1.5 E-07 .1 E-02 2E-09 1 E-01 1 E-05
xylenes (lotal) NONE NA NA NA 28100 NONE
BNAs
bis(2- 1.7 E-06 24 E-07 14 E-02 3 E-09 2E-02 8 15-05
ethylhexyl)phthalate 4.5 E-07 NA NA NA 1 E-0) 4 E-06
di-n-butyl phthalate 4.5 E-07 NA NA NA 41-02 I 05
fluoranthene
Inorganies 49 E-05 NA NA NA 7102 7 L-04
barium 23 E-07 3.2E-08 NA - 1 E-03 S E-04
cadmium 1.3E-05 1.8 E-06 NA - S E-03 I E-05
_ chromium 43 E-04 NA NA NA 4E-02 | E-02
copper 7.5E-05 1.1 E-05 - NA -~ NA -~
tead 28 E-07 NA NA NA 3 E-04 9 E-04
mercury 1.6 E-07 NA NA NA 5E-03 1E-08
silver 1.9 E-04 NA NA NA J 01 6 B4
zine
PATHWAY TOTAL S E-09 T E-02
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TABLE 4 (CONTINUED)
Canger Nongancer
Noncancer Cauces
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CD1) Intake (CDI) SF Risk RID Hacard Index
Total Exposure Point  Exposure Pathway  Concern (mg/kg-day) (mg/kg-day) {mg/kg-day)-1  (CDIx 8F) (mg/kg-day) (€CD1/ RIDY
{
2. Inhalationof =~ VOCs ‘ ’
Soil Particulates - chloroform NONE NONE 8.1 E-02 NONE I E-02 NONE
I,1-DCA NONE . NONE NA NONE 14 E-07 NONE
¢cis-1,2-DCE NONE NA NA NA 1 E-02 NONE !
cthylbenzene NONE NA NA NA 29 k-0t NONE
MEK NONE NA NA NA 29801 NONE
MIBK NONE NA NA NA - 2.2 E-02 NONE
PCE NONE NA 2.0 E-03 NA | E-02 NONE
toluene NONE . NA NA " NA 1.1 E-0) NONE
1,1, 1-trichloroethane NONE NA NA NA 9 E-02 NONE
TCE NONE NONE 6.0 E-3 NONE 2.9 E-03 NONE
xylenes (total) NONE NA NA NA 2E+00 NONE
BNAs
bis(2- 7.5 E«07 L1 E07 NA 2 E-09 2 E-02 4 1:-08
ethylhexyl)phthatate 2.0E-07 NA NA NA 1E-01 2 k06
di-n-butyl phthalate 2.0E-07 NA NA NA 4 E-02 5 £-06
fluoranthene
Inorganics 2.2 E-05 NA NA NA FAL-04 2 E-0) '
barium 1.0 E-07 1.4 E-08 6.1 E400 9108 5 E-04 2104
cadmium 5.7 E-06 8.1 £-07 4.1 Et01 JE-05 5.5 k07 -
chromium 1.9E-04 NA NA NA 4 1-02 5 E-03
copper 34E-05 4.8 E-06 NA - NA --
lead 1.3 E-07 NA NA NA 8.6 L-05 b E-03
mercury 7.2E-08 NA NA NA S E-0Y | £-05
silver 8.4 E-05 NA NA NA JE-01 304
zine
PATHWAY TOTAL , IE-05 2E-01 ‘




TABLE 4 (CONTINUED)

—Cancer Nopgancer
Noncancer Cancer
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDY) Intake (CDI) SF Risk R Hazard Index
‘Total Exposure Point Exposure Pathway  Concern {mg/kg-day) (ing/kg-day) (mglkg-day)-1  (CDI x 8F) (mg/kg-day) (CDI/RD)

3. Inhalation of VOCs .

VOCs from Soil chloroform 1.4 E-06 2.1 E-07 8.1 E-02 2E-08 1 E-02 FE-04
1,1-DCA LIE0T 1.6 E-08 NA - 1.4 107 8 E-01
cis-1,2-DCE 9.4 E-05 NA NA NA | £-02 9E-N
ethylbenzene 1.9 E-05 NA NA NA 2.9 E-01 6 BE-05
MEK 4.4 E-06 NA NA NA 2.9E-0 2 [:-05
MIBK. 71.2E-07 NA NA NA 22E-02 JE-05
PCE 83E-04 NA 20E-03 NA 1 E-02 8 E-02
toluene 4.3 E-04 NA . NA NA L1 E-01 4 15-04
1,1, 1trichloroethane 1.9 E-06 NA NA NA 9 E-02 2E-05
TCE 2.1 E-03 J.0E-04 6.0 E-3 2E-06 29 E-03 2§02
xylenes (total) 7.8 E-05 NA NA NA . 2E400 4 105
BNAg
bis(2- . NONE NONE NA NONE 21302 NONL:
ethylhexyl)phthalate NONE NA NA NA LE-0 NONE
di-n-buty| phthalate , NONE NA NA NA 4 E-02 NONI:
fluoranthene ,
Inorganics NONE NA NA NA b4 E-04 NONE ,
barium NONE NONE 6.1 EtD0 NONIL: 5 E-04 NONE
cadmium NONE NONE 4.1 E10] NONE 5507 NONE
chromium NONE NA NA ’ NA 4 E-02 NONE
copper NONE NONE , NA NONE: NA NONI:
lead ' NONE NA NA NA 8.0 I5-05 NONE
mercury NONE " NA NA NA SE-03 NONE
silver NONE - NA NA NA JE-0 NONE
zine

PATHWAY TOTAL 2E-06 26000 l .

TOTAL FOR NATIONAL GUARDSMEN 41505 2800
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TABLE 4 (CONTINUED)
Cancer Nongancer -
Noncancer Cancer :
Chronic Daily Chronic Daily
Chemicals of Potential Intake (CDI) Intake (CDI) SF Risk R} Hazard Index
Total Exposure Point  Exposure Pathway  Concern (mg/kg-day) (mp/kg-day) (mg/kg-day)-1  (CDIx SF)  (mp/kg-day) (CDL/RD)
Meat Eaters ' 1. Ingestion of YOCs :
Meat cis-1,2-DCE 26E08 ' NA NA NA 1 £-02 JE-06

PCE 1.5 E-07 NA 5.2 E-02 NA 1 E-02 2 1:-05
toluene 9.1 E-08 NA NA NA 2 E-01 5 E-07
TCE 6.4 E-08 " 2.7E-08 LI E-02 JE-10 1 E-01 6 E-07
BNAs
bis(2- 2.3 E-06 99 E-07 1.4 E-02 t E-08 2 E-02 1 £-04
cthylhexyl)phthalate 1.5 E-05 NA NA NA 1 E-0t 1 I-04
di-n-butyl phthalate 3JIE-06 . NA NA NA . 4 E-02 - 8 L-05
fluoranthene .
Inorganics 2.3 E-05 NA NA NA 71L-02 304
barium 1.6 E-06 7.0 £-07 NA - 1 E-03 3E-03
cadmiuin 2.2E-04 9.3 E-05 NA - 5 E-03 2 E-04
chromium 1.3 E-02 NA NA NA 4 £-02 JE-01
copper ) 7.0 E-05 3.0 E-05 NA -- NA .-
lead 1.1 E-03 NA NA NA JE-04 JE100
mercury 6.4 E-06 NA NA NA , 2E-02 1 £-03
silver S9E-02 NA NA NA 3 E-01 2 E-01
zinc

PATHWAY TOTAL 1 E-08 4 E4100

TOTAL FOR MEAT EATERS !V E-08 4E100

NOTES:

(a) Based on the Area 18 RI.

(b) Chemicals of potential concern (COPCs) include chemicals that were carried through the risk analysis. COPCs may or may not become COCs as their concentrations,
potential exposure scenarios, ete. are analyzed during the human health risk assessment.

(¢) Based on an average of residential wells that were determined to be in the flow path of Area 18 ground water.

(d) Based only en the well resulting in maximum risk (Wel C) 1o Lake City residents. This was done to address concerns that combmcd observations of all wells did no
assess the maximum potential risk to Lake City residents. Refer to the Area 18 Rl for detailed discussion regarding this topic.
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. Permit No. LB-0200-LC504

PART 1 - Effluent Limitations Continued:

J. During the period of February 21, 1997 to February 20, 2000 wastes containing
any of the following substances in solution or in suspension in concentrations
N exceeding the maximum permissible concentration shall not be discharged through
Outfall 003 to the District's system. Repeated or willful violation of these maximum
limits shall be deemed sufficient to warrant enforcement action. :

Daily

Maximum
Parameter mg/!

pH 5to 10.5 SI

1,1-Dichlcroethane 0.026
1,1-Dichloroethene 0.035
1,2-Dichiorcethene - 0.400

1,1.1-Trichlcrocethane 0.s00 -
. Benzene 0.043
Carben Tetrachioride 0.044
. Chicroform 0.009
Ethyl Benzene 0.007
. Methylene Chicride 0.030
Methylisocbutyl Ketone 0.002
Toluene 0.110
Trichloroethene 0.680
Vinyl Chloride 0.250
Bis(2-Ethylhexyl)Phthaiate 0.360
Chrysene 0.0686
Di-N-Octyi Phthalate 0.013
2.4-Dinitrotoluene 0.CC6
HMX 0.002
= Nitrcbenzene - 0.013
RDX 0.005
Antimony 0.078
Arsenic 0.030

" ‘ Barium 0.856
Beryllium _ 0.010
Cadmium = 0.200
Chromium 1.000
Copper 3.000
Lead 1.800
. Nickel 1.000
Seienium 0.034
Silver 0.100

Zinc » 5.000

Saf 2y




TABLE7 SUMMARY OF NONCARCINOGENIC RISKS (HIs) FROM FUTURE EXPOSURE SCENARIOS

Chronic Chronic Chronic

1x 10" 2x10" 7x 10°
6 x 10? 6x 102 .
’ 9x 10 | |
‘ 1x10! 1x 10" ﬁh
. 2x 10° | |
5x10*'® __ Sxlig'w
2 x 10° o 2x1Q ‘"

C6x107

(@) Risk due to total metals is 1 x 10*'. _
(b) Noncancer risk without chromium is Hazard Index (HD) <1.

F:\PRONGUY8401\POOL\ROD\DFT_FNL\TABLES\TABLE?. WPD |




TABLE8 SUMMARY OF CARCINOGENIC RISKS FROM FUTURE EXPOSURE SCENARIOS

2 x 10?
2x10% 2x10%

2 x 10° | 2 x 10°

4 x 107®™

(a) Risk is the same for total and dissolved metals.
(b) Cancer risk without chromium for this exposure group is 1 x 10°. ' :

F:\PROJ\6098401\POOL\ROD\DFT_FNL\TABLES\TABLES.WPD ‘




TABLES SUMMARY OF NONCARCINOGENIC RISKS (HIs) FROM CURRENT EXPOSURE SCENARIOS

(a) See discussion on Inhalation risks driven by chromium.

(b) Noncancer risk without chromium is Hazard Index (1) <1.

E :\PROI\OO‘)MOI\l’()OL\ROD\DFl‘_FNl.\TABLES\TABI.ES,WPD

fowi saly otal Metuls)
Chronic Chronic Chronic Subchronic Subchronic Chronic Chronic
5x 10" 3x 10" _ 2x10? 1x10?
9x 107 3x10? 3 x 107 2x10?
7x10° 2x10? 5x10? 1x10?
2x10°® 0 2x 10! 2x 10"
Ix10° 5x [0*'® 5x loH® Ix 10"
i x 10" 6x 10" 6x10' 4 x 10!
. ESTH
1%L g gqert
® .
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TABLE6 SUMMARY OF CARCINOGENIC RISKS FROM CURRENT EXPOSURE SCENARIOS
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Dasclasge Optaon i
JJUSC N30 Clean Water Act {UWA)
La, Za, 3a, anly
(Dischiarpe 1o LBVSD) ADCER 03 S Pursuant to thes altemative and discharge option, contaminated
pround water swill be extiacted and teated in the Ares 18
teainsent plant prior 1o being discharged o the 1 itle Bhie Valley
Sewer Disttict (LBVSD)  Fhe CWA requues that the discharge
comply with | BVSD pretccatiment program General
pretreatment regulations are located at 40 CER 403 40 CIR

403 5 ncludes general and specific prolubitions on disc hages 1o
POTWs  Forthis dischinge option, the discharge woukd he
regulated under permit #1.13 0200 LCSO4 Dischage
requirements of this permitare mcluded m Appendin C Simee the
discharge is ott-site and 1s regulated pursuant 1o a pert, it s ot
considered an ARAR, but 1s a compliance requuenicm

Discharge Option #2 0 CIR§§ 301, 302, 306, 307 | Applicable Putsuant to this aliernative and discharge option, contammated

10 CSR 20-7 031 ground water will be extracted and teated in the Arca 18
th, 2b, 3b, only treatment plant prior to being discharged to Ditch 13 onsite |
{Discharge to Ditch B) Onsite discharges must meet the substantive requiremients of the '

CWA NPDES program. Applicable discharge criteria under the
NEPDES program are found in 40 CFRs 301, 302, 306, and 307

10 CSR 20-6.010 Applicable Construction of a second outfall from the air stripper would

10 CSR 20-7 015 require adherence to substantive requirements of the current -
place NPDES Permit pursuant to Missouri Clean Water Law |10
CSR 20-6.010(1) . Any modification 10 a sewer system or walet
contamination source or point source would require adherence 10
substantive requirements of 10 CSR 20-6 101(4). .10 CSR 20-
7.015 regulates the limits for various pollutants which are
discharged to the various walers of the State of Missouri,

C MY DUCUMENDS FINAL GW ARAR DOC
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I)iscliurgc ()pli(ilfﬂj W CSR20-6 ' —A—ﬁ)h&—l)lc The li\jculli)lx of hazardous wastes from CLRCLA sites into wells
must meet the substantive requirements of the Safe Dumnking

1C, 20, 3C, only : Water Act (SDWA) Underground Injection Control (UIC)

(Discharge through Underground Program  Underground mjection wells are divided nto 5 ditterent

tnjection) classes, standards and criteria depend on the classitication of the

well Of the 5 clusses, Class 1, 1V and V wells are most hikely o
be involved with CERCLA actions (CERCLA Comphance With
Onher Laws Manual Interim Final, 1988) The specific
requisements can only be identificd after the well clissthicanons
are deterinmesd Missouri regulates the construchion and opersting
of such welbls under 10 CSR 20-6 Substanbive requitements ol 10
CSR 206 must be reviewed to idennfy ARARs  Hunderground
injection is selected, these requirements would be addiessed in the
RD/RA which ts subject to review according 1o provisions ol the
FEA.

Nutes  Because the State of Missour his received RCRA base authorization for certain parts of the RCRA Hazatdous and Solid Waste Amepdiments (HSWA) ol 1984 1

adminster and enforce the RCRA hazardous wasle management progeams in licu of the federal program, the State hazardous waste regulations will provide ARARS o
additton, the State of Missuuti in many instances incorporates by reference the federal hazardous requirements and scts forth State requirements which niadity o add 1o ihe
federal requirements and the State has moditicd or added to the federal regulations, the federal citation has also been provided in the action-specific ARARS table

T

MY DOCUMENTSTHINAE GW ARAR DUC







o |

DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTHON SPECIFIC ARARs

NA

Alcrmatne SA-2: Conlainment -

Capping and Vertical Barriers

e Lrosion and sediment control and
stormwater ianagement provisions

« Instalfation of a cap

o Installation of a vestical barrier

o Revegetation of the cap

S

40 CHR 264, Subpant K

Retevant and

R_EMEI)I.AL ALTERNATIVE ACTION-SPECIFIC ARARs ARAR STATUS COMMENTS
DESCRIPTION
| SOURCE-AREA ALTERNATIVES o
.~\|lcr||u!i\'g_§_.:\__!—:_§(_) Action NA

The lagoons at Area E8 e surface impoundments . ARAR aie

¢ MY BOCUMENISEINAL SO ARAR IXXC

10 CSR 25-7 26:02)(K) Appropriate the sane as discussed under Alteralive SA-7
10 CSR 10-6 170 Applicable Fugitive dust emissions inay be produced dum@ installatin ot
the cap. ARARs regarding fugitive dust ennissions are the sanie #.
_____ described under Alternative SA-7
1




Alternative 54- 3: Excavation with 40 CER 204, Subpart K Relevant and Hhe lagouns at Area 18 are surlace mnpoundiments ARARs are

Onsite 'Fhermal Treatment, 10 CSR 25-7 26-1(2)(K) Appropriate the sume s discussed under Alternative SA .7
Replacement and 2-ft. Cover
s Lrosion amd sediment control and 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced duttng v tullation ol
stormwvalter management provisions the cover  ARARSs regarding lugitive dust emissions are the same
¢ Sclective eacavalion of mactive as descubed ander Alternative SA 7.
witste lagoons
s Cuollection of ground water 10 CSR 20-6.200 Applicable ARARs regardng storm water management are the same s
infiltrating into the excavation and ' described under Allernative SA-7
onsite trealment
e Sctup ol low temperature therma) A0 CER § 264, Subpat X Applicable The low temperature thenmal treatment st is classilied a o
shippig taaility onsie 4O CEFR § 265 373 auscellancous treatiment unit under RCRA and 40 CER Parg 204
o Ticatment of excavated materials and | through 265 381 10 CSR 25-7.264, Standards tor Owners and Opetator, of
bach iill onsite ' Hazardous Waste Treatment, Storage and Disposal Facilities, 1
o [nstallation of 2-1t. cover the state rule that corresponds 10 40 CFR Part 264, Standards for
e Revegetation of disturbed area , Owners and Operators of Hazardous Waste Treatment, Storage

and Disposal Facilities. The State of Missow i does not have iny
provisions pertaining 1o miscellancous treatment units  Fhcrelore,
the requirements in 40 CFR § 264, Subpart X would provide
ARARs. 40 CFR 264, Subpait X sets forth design, operational,
and montoring requirements for miscellaneous beatment units to
ensure vperations are protective of humaa health and the
envitonment. It also references requirements of 40 CER 264
Subparts | thiough O and AA through CC. Also, the thennal
treatment requirements of 40 CFR 265.373-381 would be
applicable if the excavated soil is to be ticated in a device othes
than an enclosed device using controlled Hlame combustion,
unless 40 CFR 265.1 provides otherwise. The design, operating,
and monitoring parameters of the treatment unit will be specified
in the RD/RA workplan which is subject to approval according to
FFA provisions.

LA
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10 CFR § 264, Subpart 1. Applicable IF the contaminated soil is determined to be hazardous and 5

10 CSR 25-7.2642)(1) staged in piles before treatment, the Army 15 determimed to be d
latge quantity generator, and the excavated sobiemainsy this
area for more than 90 days, then the remediation area is detined as
awaste pife The State of Missouri at 10 CSR 25-7 264021 )
incorporates by reference and sets forth standards which modily
or aild to the federal requirements for waste piles i 40 CER Pant
204, Subpant L. In order to be exempted from the waste pile
requirements in 40 CFR § 264, Subpart 1., which Missount
incorporates by reference; 40 CFR Part 204, Subpast ¥, which
Missours incarporates by reference; and 10 CSR 25-7.20:02%1.),

- _ the waste pile must meet the following requitements. byunds o
materials containing free Tiguids are not placed in the pile, the pile
is protected fiom surface water run-on by the structure or 10 some
other manner, the pile is designed and operated to contiol
dispersal of the waste by wind, where necessary, by means othe
than wetting; the pile will not generate leachate thiough
decomposition or other reactions; and the pile must be at feast ten
feet abuve the historical high groundwater table 11 the waste pile '
cannot meet the above stated requirements for exemption, then the
design and operating requirements and closure and post closure
requirements will provide ARARs.

40 CFR § 261 Applicable ARARs under RCRA relate to disposal of waste materials
40 CFR § 264 excavated from the site during construction and implementation
40 CFR § 268 of the remedial alternative, where the svil exhibits husmdous !

characteristics (i.c., the TCLP test exceeds regulatory levels)

Soil that is excavated will be tested to determine if it 1s a RCRA
hazardous waste. 40 CFR Part 261 lists the maximum
concentration of contaminants fur the toxicity characteristic bascd
on TCLP testing. Chemicals found in the soil at Arca 18 and the
corresponding regulatory limits for the toxicity characteristic are
mercury (0.2 mg/L); lead (5.0 mg/L); PCE (0.7 mg/L); TCE (O 5
mg/L.); total cresol (200 mg/1.); vinyl chloride (0.2 mg/l.);
benzene (0.5 mg/t.); and 1,1 DCE (0.7mg’1)

MY DOCUMENTSHINAL SOU. ARAR DOC




SA-3 (Continued)

“Sutl that 15 excavated will be tested (0 determme if 1t 15 s RURA
hazardous waste. 181 is and the hazardous soil is disposed of
onsite, LDRs (40 CFR 268) would be applicable  Also, if the
waste 15 determined to be hazardous, RCRA storage requirements
under 40 CFR 264 would be applicable.

Because the contaminated soil will be excavated, treated in a
sepatate unit, and replaced in the excavation as backfill,
placement will oceur. Placement must comply with 1 DR
treatiment standards found in 40 CFR 268 Hazwdous suls are
generally subject to the LDR treatment standards that apply to the
hazardous wastes with which the soils are contaminated
Treatment standards for hated wastes and for wastes extnbinng
the toxicity characteristic ate published in 40 CFR § 268 40 Soil,
containing a specific waste can be land disposed as long as the
concenltration of the waste in the soil is below the specified
treatment standard. The procedures for obtaining a ueatatuhty
variance ate described at 40 CFR § 268 41 1t hazarduus, matennal
penerated during construction of the Area 18 remedy will he
subject 1o applicable provisions of RCRA tor disposal as a
hazardous waste.

Sedimeats and/or sludge temoved rom the Arca 18 teatiment

“systemi during-operation and spent catalyst from the cataly e
oxidation unit witl have to be disposed of according to 10 CER
268 if ticy exhibit hazardous characteristies 1 the residuals from
the treatment unit are determined to be hazardous waste and will
be disposed of onsite, the LDRs will be applicable 1 DRy requine
that RCRA hazardous wastes be treated to protective levely

COMY DOUUMENISYINATL SOIE ARAR DOC

specified in 40 CFR 268 priot to land disposal
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Alternative SA-5: Eacavation with

Offsite Treatment and Disposal

o Froston and sediment control and
SLOLHIW ST IHARaRenienl pravisions

o Sclective exaavation of mactive
wansle lagoons

e Collecuon of ground waler
nfiltrating into the eacavation and
onsie reatiment

o Fransportation o excavated materl
olfsite for treatment and disposal

o Bachlilling of eacavated arcas with
clean (i, regradig, revegetation

40 CEHR 264, Subpait K
FOCSR 257 2640 24K)

HBCSR 106 170

1OCSR 20 6 200

A0 CER § 201
A0 CIR § 2064

Kedevant and
Appropriate

Apphcable

Applicable

Applicable

Fhe lagoons 4t Area 18 ate suclace impoundiients . ARAR e
the saiie as discussed under Altcinative SA-7

Fugitive dust enussions iy be produced duning excavation
ARARs tegasding Tuginve dust ennssions are the sine as
descnbed under Alternanive SA-7

ARARs regardig storm water management age the same i
descnibed under Alternative SA-7

ARARs undur RCRA relate to disposal of waste matenials
encavated Trom the site dunmng construction and implementation
of the remedial alternative, where the soil exlibits hacardous
characteristics (i-e., the TCLP test exceeds regulatory fevebs) W)
CFR Part 261 lists the maximum concentration of contaminants
for the toxicity characteristic based on TCLP esting - Chemicals
found in the soil at Area 18 and the cotresponding regulatory
limits for the toxicity characteristic are: mercury (0 2 mp/l ), lead
(5.0 mt.), PCE (0.7 mg/L); TCE (0.5 mg/L); total cresol (200
mg/L.); vinyl chloride (0.2 mg/L.); benzene (0.5 mp/b), amd 1L
DCE (0.7 mg/L.). Soil that is excavated will be tested to =
determine if it is 8 RCRA hazardous waste. Since the
contaminated soil will be disposed of offsite, LDRs arc nut

ARARs (although transporters and disposal facilitics must comiply

with applicable RCRA regulations under 40 CFR 264 and 40 CI'R
268). However, if the waste is determined to be hazardous,
RCRA storage requirements under 40 CFR 264 would be
applicable. 1f hazardous, material generated duting constiuction
of the Area 18 remedy will be subject to applicable provisions of
RCRA for disposal as a hazardous waste.
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SA-6 Option 1/SA-8 Option 2a

Land Farming

* Land fanming of contammated suil
without air controls. 1Land farming
under this option will he
pettonned m an open areq without
any air control system

¢ Iaeinvate VOC-contammated suil
to i depth of approx 20 1y

* Spread 20 suit fayer on the sitnd

* Bachtill wath treated soif.

0 CER 264, Subpunt K
H CSR 25-7.264(2)(K)

10 CSR 10-6 170

10 CSR 20-6 200

A2USC 9007042

JOCIR § 50
O CSR10-6 010
10 CSR 10-6 060

40 CFR § 61
1 CSR 10-6.080

40 CFR § 264, Subpan 1,
10 CSR 25-7.264(2)(1.)

|

Relevant and
Appropriate

Applicable

Appheable

Applicable

Applicabte

—
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The lagoons at Area 18 are sutlace impoundimens ARARS we the
Same as discussed under Allemative SA-7

Fugitive dust emissions ay be produced

g excavanon

ARARs regarding fugitive dust enmssions are the same as descr hed

under Alteinative SA-7.

ARAR, regirding stonn water management we the sane o

described under Alteinative SA-7
Clean A At (CAA)

The lindfarming uperation would be stibj

ecHo the an pollutiog

control standatds of the Clean At Act 90 CER S0 speciticy

Ambicat Air Quality Standards for sulfug

dioxide, carbon tonoanle,

ozone, nitrogen dioxide, particulate matter, and lead it ane
protective of public healih. 10 CSR-6.010, Ambicnt Ay Qualuy
Standards, has the same requirenients as 40 CER 50 and wokds,
ambicnt air quality standards for hydrogen sulfide angd subtunic acud
40 CFR 61 establishes emissjony stundards for benzene, bery b,

mercury, and vinyl chloride. 10 CSR 10-
requirements of 40 CFR 61 these constitu
mercury, and vinyl chloride may be prese

6 080 adopis the
ents. Benzene, berytlium,
ntat Area 18. 10 CSR 1¢-

6.060 establishes (/e minimus levels for ozone emissions of 40 tons
per year and vinyl chloride emissions of 1 ton per year “[he 1ate of

ARARSs regarding the use of piles to stage excavated materyaly g

the same as described under Alternative S

A-3.




SA-6 Option 1 /SA-B Option 2a
(Continued)

10 CFR § 261
40 CFR § 264

40 CFR § 268

Applicable

Although the trcatiment processes are didferent under Alteiatives
SA-3 and SA-6 Option 1/SA -8 Option 2a, these ARARS for the (wo
alternatives are similar. Refer to Alternative SA-3 for a desciiption
of RCRA ARARs,

SA-6 (-—)i»lian Z/SAB]—HI—IIJII 2b

40 CFR 264, Subpan K

Relevant and

The lagoons at Area 18 wre surlace inpoundnients ARARs are the

Land Farming 10 CSR 25-7.264(2)K) Approprime same as discussed under Alternative SA-7
e Land lanning ol the contaminated 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during excavaton.
sotbwith air controls  This will ARARs regarding fugitive dust emissions are the same as desciibed
include collechion and treatment of under Alternative SA-7.
vapors generated during land : ,
tarming. Land farming under this | 10 CSR 20-6.200 Appligable ARARs regarding storm water management are the same as
aption wil be pedformed in a ’ desciibed under Alteanative SA-7 '
closed structure
e Excavate VOC-contaminated soil
to a depth of approx. 20 fi.
o Bachhill wath teated soil
40 CFR § 264.1101 Applicable Pursuant to this remedial alternative, the land farming te huology
40 CFR § 264.1102 will be performed using air controls. If the method of controlling
’ ' air emissions is classified as a containment building under RCRA,
the design and operating requirements at 40 CFR § 264.1104 and
the closure and post-closure care requirements at 40 CFR §
264.1102 are ARARs. The State of Missouri has no equivalent
provisions to 40 CFR § 264.1101, Design and Operating Standards
for Containment Buildings, and 40 CFR § 264.1102, Closure and
Past-closure Care.
7
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SA-6 Option 2/SA-8 Option 2b
Land Farming (continued)

42 U1.S.C. 7401-7642

40 CFR § 50
10 CSR 10-6 010
10 CSR 10-6 060

40 CFR § 61
10 CSR 10-6.080

40 CFR § 261
40 CFR § 264
40 CFR § 268

Applicable

Retevant and
Appropriate

Applicable

Clean Air Act (CAA)

The landtanning operation would be subject to the air pollution
control standards of the Clean Air Act. Emissions from the
landfarming vapor treatment unit will meet the applicable federal
and state criteria under the standards of the Clean Air Act 40 CFRt
50 specifies Ambient Air Quality Standards for sullwr dioxide,
carbon monoxide, ozone, nitrogen dioxide, particulate matter, and
lead that are protective of public health. 10 CSR-6.010, Ambient
Air Quality Standards, has the same requirements as 40 CER 50 and
adds ambient air quality standards for hydiogen sullide and sulfunc
acid. 40 CFR 61 establishes emissions standards for benzene,
beryllium, mercury, and vinyl chiloride. 10 CSR 10 6 080 adopts
the requirements of 40 CFR 61 for these constituents. Benzene,
beryllium, mercury, and vinyl chloside may be present at Area 18
10 CSR 10-6 060 establishes de mniman levels for ozone emisstony
of 40 tons per year and vinyl chloride emissions o' | ton per yer
The sute of landfarming would be conducted 1o be protective of
haman health and the environment and would meet the applicable
emission standards. Operating parameters would be listed w the
RD/RA wothplan which is subject to apptoval acconding to 13 A
provisions.

ARARs under RCRA relate 10 disposal of waste matertals eacavatod
{rom the site during construction and implementation ot the
remedial allernative, where the soil exhibits hazaidous
characteristics (i.¢., the TCLP test exceeds regulatory tevels)  Soul
that is excavated will be tested to determine if it is a RCRA
hazardous waste. 40 CFR Part 261 lists the maximum concentration
of contaminants for the toxicity characteristic based on TCLP
testing. Chemicals found in the soil at Area 18 and the
corresponding regulatory limits for the toxicity characteristic are:
mercury (0.2 mg/L); lead (5.0 mg/L), PCE (0 7 mg/L); TCE (0.5
mg/l.); total cresol (200 mg/L); viny! chloride (0.2 mg/l.), benzene
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(0.5 mg/L.), and 1,1 DCE (0.7 mg/1.).




SA-6 Option 2/5A-8 Option 2b
Land Farming (continued)
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Since the contaninated soit will be disposed of oftsite, EDRs are not
ARARSs (ahthough transporters and disposal facilities must comply
with applicable RCRA regulations under 40 CFR 264 and |10 CFR
268) However, if the waste is determined to be hiszardous, RURA
storage requirements under 40 CER 264 would be applicable
Because the contaminated soil will be excavated, treated in a
separate unit, and replaced in the excavition as backtill, placement
will occur Placement must comply witli 1 DR ccatment standands
found in 40 CI R 268, Hazardous soils are generally subject 10 the
LDR treatiment standads that apply to the hazardots wastes with
which the sotls dre contaminated  “Treatment standards tor histed
wastes and Tor wastes exhibiting the tonieny characteristic e
published in 3¢ CER § 268 40 Soils containing a speatic winde can
be land disposed as long as the concentiation of the waste o the soil
15 below the specified treatment standard. The procedues bor
obtaining a treatability variance are describued at 40 CFR § 268 44

If hazardous, material generated during constraction of the Area 18
remedy will be subject to applicable provisions ol RURA ti
disposal as a hazardous waste. Also, sediments and/or sludpe
removed from the Area 18 treatment system during operation and
spent catalyst from the catalytic oxidation unit will have 1o be
dlisposed of according to 40 CFR 268 if they exliibit haziidous
characteristics. 1f the residuals from the treatment unit are
determined to be hazardous waste and will be disposed of onsite, the
LDRs will be applicable. LDRs require that RCRA hazardous
wastes be treated 1o protective levels specified in 40 CER 2608 poo
to tand disposal.




SA-7 In-Situ Suil Vapor Extraction

A0 CTR 264, Subpant K-

Relevant and

and L restment 1) CSR 25-7 204(2)(K) Approptiste Mussoustat 10 CSR 25-7 264 2)(K ) mearporates by retaence and
sets forth standurds which imadily or add to the federal
o Suil vapur extraction using a requirements for surface impoundments in 40 CFR Part 204,
mulii-phase extraction system Subpart K. The closure and post-closure requirements in 40 CFR
and treatment of extracted § 264, Subpart K and 10 CSR 25-7.264(2)(K) are relevan and
ground water and vapors to appropriate,
addiess VO (volatile
vrganic compound)- J2USC 7101-7642 Clean Air Act (CAA)
contaminated soil and
shallow ground water in 40 CFR § 50 Applicable - Puisuant to this alternative, extracted ground water and vapors
SOUTCE Areds. 10 CSR 10-6 010 ' will be treated at the Area 18 treatment plant CAA 1equiremceats
10 CSR 10-6.060 for this remedial alternative are the same as described undes
. Excavation and disposal of Alternative GW-3/GW-4. Refer to Alternative GW-3/GW-4 o
Jead-contaminated soil. 40CFR § 61 Relfevant and discussion. -
10 CSR 10-6.080 Appropriate
*  Ground water extraction and
reatment. 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced from the excavanion
) activities. The State of Missouri at 10 CSR 10-6.170 resticts
o lustitutional controls to limit persons from causing or allowing fugitive particulate matier to po
future sie use. beyond the premises where such matter originates. The
limitations on the quantities as well as exceptions 1o the 1ule we
. Long-term monitoring. described in detail at 10 CSR 10-6 170
10 CSR 20-6.200 Applicable The requirements of 10 CSR 20-6 200 apply to all peisons who
disturb land that may result in a storm water point source  1he
-regulations require that Best Management Practices (BMUI%s) for
controlling storm water runoff, erosion, and sedinient transport
must be employed. BMPs include actions such as the use of
stabilized construction entrances and roads, silt fences, dikes,
sediment setention ponds, ervsion control mats/blankets, and/
planting vegetation. The types and locations of sediment and
erosion control measures will be determined during remedial
design and will be addressed in the constiuction work plan or
remedial design documents. Vegetative stabilization procedures,
practices, and standards will be consistent with LLCAAP standards
and MDNR requirements. )
10
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'SAZ7 In-Situ Soil \’ui;'«')v; Extraction _ﬁiﬁm@f-—_m“
and Treatment (continued)

HCIR§ 141
10 CSR 60

33 USC1251-1376

AOCTR 4035

10 CSR 23-4 030
10 CSR 23-4.060
10 CSR 23-4 070

g e .

Relevant and .

Appropriate

Applicable

Requirements of the SDWA aie the same as under Alenative
GW-3/GW-4  Refer 1o Allernative GW-3/GW 1 tor discussion

Clean Water Act ({CWA)

Requuemeits of the CWA are the samie as wnder Alternatine OW
VGW-4 Discharge Option #1 (Asca 18 teatment plaot discharges
weated ground water to the 1 BVSD) Reter o Altcaatnive GW-
VGW-4 Discharge Option 41 tor discussion

As a part of this remedial alternative, extraction welts will be
constructed. ‘The substantive requirements of the Rules ol the
Missouri Department of Natural Resources, Division of Geology
and Land Survey, Chapters | theough 6 apply o all wells w
LCAAP. Extraction wells used in site remediation are tepulated
by Chapter 4, titled "Monitoring Well Censtiuction Code,” and
are included n the definition of "montoring wells * Among: oiher
things, the Chapter 4 rules set furth eritena for the gencral
protection of groundwater quality and resouices  Crteria for the
placement of wells is specified in 10 CSR 23-4 030 10 CSR 23
4 060 specifies construction standards. However, according to 10
CSR 23-4.060, the standards for constiuction of eatraction wells
is determined on a case-by-case basis by the division These
details will be provided in the RIVRA workplan subject 1o revies
according to FFA provisions
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SA-7 (Continued)

JOCIR§ 201
J0CIR§ 201
J0CIR § 268

| Applicable

ot the Atea 18 ICII‘ICJI-IIEHII. ARARSs under RCRA selate 1o
thisposal of waste matertals eacavated liom the site Juing
consiruction und implementation of the remedial whiernative,
where the soil exhibits hazardous characteristics (e, the 1CT P
test exceeds regulatory levels). 40 CER Pait 261 hists the
maximum concenteation of contaminants for the waicity
characteristic based on TCLP testing. Chemieals found in the sl
at Area 18 and the corresponding regulatury limits for the toxicity
chisracteristic are: mescury (0 2 mg/l), lead (3 G mg/l ), PCE (0 )
mp/L), TCE (0.5 mg/L); total cresol (200 mg/l.), vinyl chlotde
(0.2 mp/L.); benzene (05 mg/l); and 11 DCE (0 7w/l Sonl
that is excavated will be tested to detennme st s a RCRA
hazardous waste 1 it 1s and the hazistduus soil i disposed o)

onsile, LDRs (40 CFR 268) would be applicable  1F deternuned 1o

be haziardous, contaminated medi generated during constreion
of the Area 18 remedy will be subject to applicable provisions ol
RORA Tor disposal as a lazardous waste - Also, sedinenty amd o
shudpe removed from the Area 18 trcatiment system duniny
operation and spent catalyst from the catalytic oxsdation wat will
have 1o be disposed of accosdmp to 40 CER 208 1f ihey oxbabng
hazardous characteristics
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SA-8 Seleetive Excavation and

40 CFR 264, Subpant K

Relevaitt and

Phe lagoons at Area 18 are surface impoundments  ARARs are

Fugitive dust emissions may be produced duning mstallation ol
the cover. ARARs regarding fugitive dust emissions ate the siune

ARARs regarding storm water management are the same as

ARARs regarding the LD wintare the samie as desciibed nndar

ARARS regarding the use of piles 10 stage excavated maleitaly aie

These RCRA ARARs are the same as described under Allernative

Treatment Option | 10 CSR 25-7.264(2)(K) Appropriate the same as discussed under Alternative SA-7
+ Selective excavation with treatiment by
low temperature thermal desorption 10 CSR 10-6.170 Applicable
(1L1h)
as descnbed under Alternative SA-7.
10 CSR 20-6 200 Applicable
described unider Alteianve SA-7.
40 CFR § 264, Subpart X Apphcable
40 CFR §§ 265373 Alternative SA-3.
through 265.381
40 CFR § 264, Subpait 1. Applicable
10 CSR 25-7 2642 ) 1) the same as described under Alternative SA-3.
40 CFR § 261 Applicable
40 CFR § 264 SA-3.
40 CFR § 268
13
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SA-8 Selective Excavation and 40 CFR 264, Subpart K Relevant and The Tagoons at Area 18 are surface impoundments ARARs are

Treatment Option 3 10 CSR 25-7 264(2)(K) Appropriate the same as discussed under Alternative SA-7
* Soil will be eacavated and transported
off-site for estment and disposal. 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced durimng eacavation

ARARSs regarding fugitive dust emissions are the same as
described under Altemnative SA-7.

10 CSR 20-6.200 Applicable ARARs regarding storm water management are the same as
described under Allemative SA-7.

40 CFR § 261 Applicable ' ‘These RCRA ARARS are the same as desceribed under Alternative
40 CI'R § 264 . SA-S.

Notes . Because the State of Missouri has received RCRA base authorization for certain parts of the RCRA Hazardous and Solid Waste Amendments (HSWA) of 1981 to
administer and enforce the RCRA hazardous waste management programs in lieu of the federal program, the State hazardous waste regulations will provide ARARs I
addition, the State of Missouri in many instances incorporates by reference the federal hazardous requirements and sets forth State requirements which modity or add to the
federal requirements and the State has modified or added (o the fedgral regulations, the federal citation has also been provided in the action-specific ARARS table

- ' .’

C MY DOUCUMENES FINAL SO ARAR DOU




© * Final Record of Deciston Area /8 Operabie Unu
Lake Ciry Armyv Ammurition Plant. Independence. AMissourt

APPENDIX D

APPLICABLE
OR
RELEVANT AND APPROPRIATE REQUIREMENTS

February 1998







. , ' Action-Speciﬁé ARARs







@ ‘

w

DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECHI1C ARARS

REMEDIAL ALTERNATIVE
" DESCRIPTION

ACTION-SPECIFIC ARARs

GROUND WA TIR Al.l‘l;li[‘l_A'IIVI:S »

Alternative GW- 1: No Action

NA

ARAR STATUS

COMMENTS

Alternative GW-2: Ground Water

Monitoring and Point-of-Use

Treatment

e Continned operation of onsite air
stripping tower

o Continued discharge of treated

waler to onsite wister treatment plant

s Ground water monitonng for the
next 30 years »

s Deed restiictions for ground wate
usage

e Lreatment of comtaminated ground
water before use by offsite users

CAMY DOUUMENTSUHNAL GW ARAR DOC

42 UISC 300(1)
J0CHR§ 11

10 CSR 60

313 USC 13511376

JO0CFR §403.5

40 CFR § 264 Subpan X

KRelevant and

Appropriate

Applicable

Relevant and
Appropriate

Growund water ARARs are descubed under the discussion of
Alternatives GW-3/GW-4 below  ARARs refated 10 discharge ol
treated ground water are discussed under the various discharge
itens listed under Alternatives GW-3/GW-4,

Safe Drmking Water Act (SHDWA) and State Dimnking Watel
Regulations ‘

ARARSs are the same as discussed under Aliernatives GW 3-GAW
4.

Clean Water Act (CWA) and State Susface Waler Quiliy
Regulations .
ARARs for discharge of treated ground water ate the same as
discussed under Alternatives GW-3/GW-4, Option #1.

The thermal oxidation unit used to treat the collected vapors 1 a
miscellaneous treatiment unit under RCRA. ARARSs are the s
as described under Atternatives GW-3/GW- 4




Alternative GW-2 (Continued)

42U 8 C 71017012

W CTR§ 50
10 CSR 10-6 010
10 CSR 10-6 060

JO0CIR § 6]
10 CSR 10-6 080

40 CIR § 201
40 CELR § 268

Applicable

Relevant and
Appropriste

Applicable

Clean Al Act (CAA)

The operatton of the Areit 18 an steipper is subject (o the an
pullution control standards ol the Clean Alt Actas descrbed
under Altesnahves GW-3/GW -

A0 CER Part 201 lists the manunum concentiation ol
contaminants for the 1oxicity chasacteristic based on 1CEP
testing. 1 the residuals from the tieatment umit are determed to
be hazardouws waste and will be disposed of onsiie, the T DR will
be applicable 1.DRs require thiat RCRA hazandous wistes be
treated to protective levels speciticd in -1 CER 208 prio to Lind
disposal '
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Alternative GW-3/GW-4: Extraction
Wells/Air Stripping/Catalytic
Onaidation/Dischiarge to POTW

o stallation ol ground water
extiaction wells and associated
piping

o Installanion of wr stripping tower

¢ Provide process piping for
discharge to POTW

e Ghound water imonitonng

42 USC 300(g)

A0CIR § 141
1O CSR 60

33 USC 125113760

10 CSR 23-4 030
10 CSR 23-4 060
10 CSR 23-4.070

Relevant and
Apprapriate

Applicable

Safe Drinking Water Act (SDWA)

40 CER 141 establishes MCLs tor specilic contamsants i pubhic
drinking water. 40 CFR 1 adso provides MCT Gs whnch aie set
at levels of unknown or anticipated adverse health ettects with
and adequate margin of safety. MCLs and MCLGs ase generally -
applicable under SDWA to the quality of diinhing water at the
poing of distribution for consumption  They are considered
relevant and appropiate to groundwater that may be used tor
drinking. 10 CSR 60 requires that ali ground water used fo
diinking water is to be treated to drinking water standards The
Lahe City aquifer is a drinking water aquifer and 15 used by
LCAAP as a water supply.

Clean Water Act (CWA)

CWA requitements are discussed nnder the disciange options
hsted below.

As a part of this remedial alternative, extraction wells will be
constructed. The substantive requirements of the Rules ot the
Missouri Department of Natwral Resources, Division of Geology
and Land Survey, Chapters 1 through 6 apply to all wells wt
LCAAP. Extraction wells used in site remediation are repalated
by Chapter 4, titled "Monitoting Well Construction Code,” and.
are included in the definition of "monitoring wells * Among othe
things, the Chapter 4 rules set forth cntenia for the general
protection of groundwater quality and resources - Critena o the
placement ol wells is specified i 10 CSR 234030 10 CSR 23
4.060 specifies construction standands However, according ta 10
CSR 23-4 060, the standards for constiaction ol extraction wells
is detenmined on a case-by-case basis by the division  These
details will be provided in the RIVRA workplan subject to review
according to FFA provisions.
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Aletnative GW-3/GW-4 (Continued)

0GR § 04, S‘nﬁpall X

L2USC 7300-76:02

J0CIR§ 50
10 CSR 10-6 010
10 CSR 10-6 060

WCIR§ 6l
10 CSR 10-6 080

Applicable

Applicable

Relevant and
Approptiate

" The thenmal avidation umt used to treat the collected Vi 1y
thassilicd as o miscellaneons teament nmt under RCRA and A0
CER Pard 2610 10 CSR 25-7 201, Standatds ot Owners amld
Operatns ot Hazardous Waste Treatment, Storage and Phspuosal
Factlities, 1 the state rule that cotresponds to 40 CTR Part 204,
Standatds for Owners and Operators of Hazardous Waste
Lieiiment, Storage and Disposal Facilities  The State of Missouin
does not have any provisions pertaining to niscellaneous
treatiment units. 40 CER 264, Subpart X sets forth design,
operational, and monitoring requirements for miscetlancous
reatntent units to ensuie operdtions are protective of hunan
health and the environment 1t also references requitements ol -
C1R 201 Subparts Fduough O and AA rough CC - The desien,
operating, and montotng patamciers of the teatment ani will be
specthed w the RDYRA workplan winch i subject ta approval
according o FEA provisions |

Clean A Act{CAA)

‘The operation of the Arca 18 an strippes 1s subject 1o the an
potlution control standards of the Clean Air Act Hhe release ol
otl-gas by the Area |8 air stripping unit is introduced to o
calalytic oxidation unit which destroys VOCs impirted to the
vapor phase. The enssion from the catalytic oxidation wit wili
meet the applicable federal and state criteria under the standards
of the Clean Air Act. 40 CFR S0 specifies Ambient A Quality
Standards for sulfur dioxide, carbon monoxide, ozone, mtiogen
dioxide, particulate matter, and lead that are protective of public
health. 10 CSR-6.010, Ambient Air Qhuhly Standards, has the
same requirements as 40 CFR 50 and adds ambient air quality
standards for hydrogen sulfide and sulfuric acid. 40 CER 61
establishes emissions standards for benzene, beryllium, mercuy,
and viny! chloride. 10 CSR 10-6 080 adopts the requiremients of
40 CFR 61 for these constituents  Benzene, beryllium, niereury,
and vinyl chloside may be present at Area 18. 10 CSR 10-6 U6l
establishes de minimus levels for ozone emissions of 40 tons per

year and vinyl chloride emissions of | ton per year.
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Alternative GW-3/GW-4 ((unru;ﬁul)
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A0CTR§261 1032

40 CFR § 201
W CER § 208

[ Applcable

App‘hcahlc

+ i .

The uperation of the Area 18 an st i|.)pL"’« 15 subjedt o the
requizeinients of 40 CFR 2040 1032 wlach requures tat the atal
ofgantc emissions from all process vents be reduced 1 below 3 1
tons per year o be reduced by 95 percent by weight - Hhe tederal
standard s more stemgent than the Missowd standasd for cimssion
lunits under 10 CSR 10-6 100, therefore, the federal standaid tog
operation of the air sinpper would be apphcable

FFor the Area 18 remediation, ARARs under RURA redate 1o
disposal of waste materials excavated from the site during
constsuction and implementation of the remedial alicinative,
where the waste materials exhibit bazardous chatacteristics (1 ¢ \
the TCLP test exceeds regulatory levels) 40 CFR Part 261 lists
the maximum concentration of contaminants for the toxicuy
characleristic based on TCLP testing. Chenucals found i the son
at Area 18 and the corresponding regulatory limits for the tonicity
characteristic are: mercury (0 2 mg/L); lead (5 0 mg/l ), PCE (0 7
mg/L); TCE (0.5 mg/L); 1otal cresol (200 mg/l); vinyl chilonde
(0.2 mg/L); benzene (0.5 mg/l); and 1,1 DCE (07 mg ) Soil
that is excavated will be tested (o determine if it is a RCRA
hazardous waste. 11t is and the hazardons soil 1s dispused of
onsite, LDRs (40 CFR 268) would be applicable 11 deteinined o
be hazardous, contaminated media generated during constiuction
of the Area 18 remedy will be subject 10 applicable provisions ol
RCRA for disposal as a hazardous waste. Also, sediments and/or
sludge removed from the Area 18 treatinent system during
operation and spent catalyst from the catalytic oxidation unit will
have 10 be disposed of according to 40 CFR 268 if they exhibit
hazarduous characteristics.
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LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR LAKE CITY ARMY

AMMUNITION PLANT®

Within area affecting stream or
river—and—presence of fish or wildlife
resources

Must 1ake action 1o protect fish or wildlife
resources; prohibits diversion, channeling, or
other activity that modifies a stceam or river
and affects fish or wildlife.

Federal agencies should consult with the Fish
and Wildlife Service and State personnel to

develop protective measures for affected

wildlife.

Presence of fish and wildlife resources;
action by Federal agencies resulting in
the control or structural modification of a
natural stream or body of water.

Offsite response actions.

Fish and Wildlife Coordination
Act (16 USC 661 et seq);
40 CFR 6.302(g) (1994)

Presence of wetlands as defined in
Executive Order 11990 § 7 and
40 CFR § 6, Appendix A § 4() (1994)

* Whenever possible, actions must avoid or
minimize adverse impacts on wetlands and
act to preserve and enhance their natural

and beneficial values. New construction in

wetlands areas should be particularly
avoided unless there are no practicable
alternatives.

¢ Wetlands protection considerations shall be

incorporated into planning, regulating, and
decision-making processes.

Action which involves:

* Acquiring, managing, and disposing
of lands and facilities.

¢ Providing Federally undertaken
finances, or assisted construction and
improvements, ..

¢ Conducting Federal activities and
programs affecting land use.

s Executive Order 11990

* 40 CFR § 6.302(a) (1994)

* 40 CFR § 6, Appendix A
(1994)

Presence of wetlands as defined in
40 CFR § 230.3(t) (1994) and 33 CFR
§ 328.3(b)®

¢ Action must be taken {0 avoid degradation
or destruction of wetlands to the extent
possible. Discharges for which there are
practicable alternatives with less adverse
impacts or those which would cause or
contribute to significant degradation are
prohibited. .

* If adverse impacts are unaveidable, action
must be taken to enhance, restore, or
create alternative wetlands.

Action invelving discharge of dredge or
fill material into wetlands.

* Clean Water Act § 404

(33 USC § 1344 (199!
¢ 40 CFR § 230 (1994)
* 33 CFR § 320 330"

(a) Adapted from EPA (1994).

(b) There are no comparable State requirements.




LOCATION-SPECIFIC APPLICABLE OR R
AMMUNITION PLANT® (Continued)

ELEVANT AND APPROPRIATE REQUIREMENTS FOR LAKE CIT Y ARMY

¢ Within 100-year floodplain

Within “lowland and relatively flat
areas adjoining infand and coastal
waters and other flood prone areas
such as offshore islands, including at
a minimum, that area subject to a one
percent or greater chance of flooding
in any given year.” [Executive Order
11988 § 6 and 40 CFR 6, Appendix
A §4)

Trealment, storage or disposal facility

RCRA" - defined listed or characteristic

hazardous waste (40 CER 261) -or-

RCRA-permitted facility

Action which involves:

- Acquiring, managing, and disposing of
lands and facilities

- providing federally undertaken,
financed, or assisted construction and
improvements

- conducting federal activities and
programs affecting land use

* Facility must be designed,
constructed, operated and maintained
to prevent washout of any hazardous
waste by 100 year flood

* Action shall be taken to reduce the
risk of flood loss, minimize the
impact of floods on human safety,
health and welfare, and restore and
preserve the natural and beneficial
values of floodplains.

* The potential effects of actions in
floodplains shall be evaluated and
consideration of flood hazards and
floodplain management ensured.

* If action is taken in floodplains,
alternatives to avoid adverse effects,
incompatible development, and
minimize potential harm shall be

(a) Adapted from EPA (1994).
(b) There are no comparable State requisements.

* 40 CFR 264.18(y)

* Executive Order 11988
* 40 CFR 6.302(h)
40 CER 6 (Appendix A)

S —————————




. Additional ARARs Provided by the State of Missouri for the
, Selected Remedy







TABLE 1. CHEMICAL-SPECIFIC REQUIREMENTS

’ x | .

Maximum Concentration Allowed Medium | Reason Why Requirement is an | Regulatory Citation

ARAR
1.5 micrdgrams per cubic meter using method ambient Provides the regulatory maximum 10 CSR 10-6.010, “Ambient Air
specified in 10 CSR 10-8.040(4)(G); Calendar air allowable levef of lead in ambient air Quality Standards.”

quarter arithmetic mean not to be exceeded

TAALs:

for lead 0.36 micrograms per cubic meter (24
hour averaging time); for lsad acetate 0.01
micrograms per cubic meter (24 hr. avg. time);
for lead compounds 2.00 micrograms per cubic
meter (8 hr. avg. time)

for protection of public health and
welfare.

AALs are calcutated for acceptable
fenceline concentrations for
pratection of public health and
welfare.

10 CSR 10-6.040, “Reference
Methods.”

N/A

—— —

particulate 50 micrograms per cubic meter annual arithmetic | ambient Provides the regulatory maximum 10 CSR 10-6.010, "Ambient Air
matter 10 mean; method as specified in 10 CSR 10- alr allowable level of particulate matter Quality Standards."
micron® (PM,;} | 6.040(4)(J) for protection of public health and
welfare.
150 micrograms per cublc meter 24-hour 10 CSR 10-6.040, “Reference
: average concentration as determined 10 CSR Methods.”
10-6.040(4)(K)
See attached list of AAL's ambient AAL’s are calculated for acceptable Refer to list
air fenceline concentration for protection

of public health and welfare.

II Others

*Lead and particulate matter are two of eight pollutants for which ambient air quality standards have been promulgated in this section of the state rule. The other

six are. sulfur dioxide, carbon monoxide, photochemical oxidants (ozone), nitrogen dioxide, hydrogen sulfide and sulfuric acid.

+A current list of draft AAL's (Acceptable Ambient Levels) is attached. AAL's in this list were developed by the Mo Dept of Health, MDOH/MDNR, taken from an
existing standard, or adjusted for ambient exposure from an existing standard as indicated In the "Source” column. The AAL's in this list refer to acceptable
fenceline concentrations.




<TABLE 2: LOCATION SPECIFIC REQUIREMENTS>

The Lake City Army Ammunition Plant is located in Independence, Missouri, Jackson Counly. Jackson Count
(as opposed to one of the del
“Air Pollution Control Rules Specific to the Kan
Definitions, Sampling and Reference Methods

proper, Is in the Jurisdiction of the Alr Pollution Control Program
air pollution regulations which apply to this area are Chapter 2,
Chapter 6, “Air Quality Standards,

y. with the exception of Kansas City
agated local agencles.) In general, the sections of the
$as pity Metropolitan Area,”

Missouri.” The preceding table, TABLE 1, and the following table, TABLE 3, attempt to specify the possible applicable regulations from these two

chapters, Additionally, TABLE 1 lists some non-codifled information which may

Requirement

|’ Action subject to Requirement

be consldered relevant.

TABLE 3. ACTION SPECIFIC REQUIREMENTS

Reason Why Requirement Is an
ARAR

e ———

Regulatory Citation

Existence of visible emissions® Specifies the maximum allowable

Limits visible emissions at the

10 CSR 10-2.060, “Restriction of

trade wastes, etc.

shade or opacily of visible air site, (from excavation, access Emission of Visible Air
contaminant emissions roads, etc.), thereby limiting the Contaminants"
release of contaminants into the
ambient air
Existence of odors Restricts the emission of Protects the surrounding property | 10 CSR 10-2.070, “Restriction of
' excessive odorous matter - owners from excessive odors Emission of Odors"
Open burning Restricts open burning of refuse, | Prevents release of ambient air

contaminants from open buming

10 CSR 10-2.100, “Open Burning
Restrictions” '

Restricts the emission of
particulate matter to the ambient
air beyond the premises of origin,
(This applies not only to the
operation itself, but also to the
construction and use of the non-

| public access roads on site

Particulate emissions leaving
property of origin®

Restricts particulate emissions
from the site (from excavation,
access roads, etc.) to the
property of origin, thereby
protecting the surrounding
Property from contamination

| 10 CSR 10-6.170, “Restriction of

Particulate Matter to the Ambient
Air Beyond the Premises of
Crigin”

Emission of air contaminants Upon request, any source shall
compliete, or have completed,
lests of emissions or, at the
option of the agency, make the
source available for tests of

emissions.

S

Provides data necessary to
determine if engineering controls
used for the operation are
preventing the release of air
contaminants into the ambient air

10 CSR 10-6.180, "Measurement
of Emissions of Air
Contaminants”

———

®Due to the fact that the operation in question involves chemicals with known or potential serious health effects, the Air Pollulion Control Program

recommends that no visible emissions be allowed from the operation.




Summary and Recommendations:

These tables listing ARARSs are based on the information provided in the Draft ROD. The major
components of the project that are of concern to the Air Program are soil vapor extraction (Multi-Phase.
Vacuum System - MPVE) and treatment of vapors, excavation and consolidation of lead-contaminated
soil, earth cover to address surface soils. and ground water treatment (air stripping/catalytic oxidation).
The foliowing state rules are not listed as ARARS for the reasons given:

10 CSR 10-6.070, "New Source Performance Regulations.” which establishes acceptable design
and performance criteria for specific source categories construction new or modified emission
sources.

10 CSR 10-6.075, "Maximum Achievable Control Technology Reguiations,” which establish
emission control technology, performance criteria and work practices for specific source
categories that emit or have the potential to emit hazardous air poilutants.

10 CSR 10-6.080, "Emission Standards for Hazardous Air Poilutants,” establishes emission
standards and performance criteria for specific source categories emitting hazardous air
poliutants.

10 CSR 10-6.240, "Asbestos Abatement Projects - Registration, Notification and Performance
Requirements,” and 10 CSR 10-6.250, “Asbestos Abatement Projects - Certification, Accreditation
and Business Exemption Requirements,” which regulate the handling and disposal of asbestos
containing materials.

The regulations aflow for a prescribed amount of visible emissions. However, due to the nature of the
contaminants, it is recommended that no visible emissions be allowed from the excavation and handiing
of the contaminated materials.

Ambient Air Quality Standards for lead and particulate matter (as wefl as sulfur dioxide, carbon monoxide,
photochemical oxidants (ozone), nitrogen dioxide, hydrogen sulfide, and sulfuric acid) are codified in the
state reguiations. The “acceptable ambient levels™ are not codified specifically. However, heaith-based
AALs exist for many of the chemicals present at this site. The AAL's are used in the permitting process.
(Current list attached.)

Many of the chemicals present are also categorized as hazardous air poliutants (HAPs). The de minimis
level of HAPs is 10 tons/year for any single HAP or 25 tons/year for any combination of two or more HAPs.
(De minimis levels are used to determine the level of regulatory review. They do not represent
determined “safe” levels.)

The concentration of air contaminants at the fenceline should remain helow the Acceptable
Ambient Levels provided in the attached list. Adequate modeling/monitoring of the ambient air for
air contaminants shouid be implemented to determine if engineering controls are sufficient to
protect public heaith and the environment. '

This is a Superfund project and therefore is not required to obtain-an actual permit, but is required to meet
the substantive requirements of the state rules. Missouri State Rules, 10 CSR 10-6.060, "Construction
Permits Required,” and 10 CSR 10-6.065, “Operating Permits Required,” provide a mechanism for the
state to review sources of air pollution and determine if they are in compliance with the air poliution contro!
requirements, AAL’s, laws and guidances. Adherence to the AAL’s and performance of adequate
monitoring to determine this should be considered the substantive requirements of these two rules.




w




. October 20, 1997

ADDENDUM

Please be aware of the data that this report does not present:

1. The report does not contain the CAS Numbers for nickel
refinery dust, dipropylene glycol methyl ether acetate, ang
tripropylene glycol methyl ether.

2. The report incorrectly lists the asbestos AAL units as
ng/m?, rather than the correct units, fibers/ml.

3. The report does not list the following pollutants’ 1-hour
AALs :
° Bromine (CAS# 7726-95-6), 0.33 mg/m?.
° Dichloroethyl ether (CAS# 111-44-4), 0.287 mg/m’.
] Dimethylamine (CAS# 124-40-3), 49 Bg/m’.
® Hydrogen Cyanide (CAS# 74-390-8), 11. mg/m?.
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Chemical CAS ¢ 8-HR AAL* 8-HR AAL Sourcs § 24-HR AAL* 24-HR ARL Source Annual AAL* Annual AAL Source
ACRPHATB 30560-29-1
ACETALDEBHYDE 75-07-0 B 2.00000fHansnchusette DEP 0.500000] Hasuachusatts PEP
ACBTANIDB . §0-35-5
ACETIC ACID 64-19-7 333.33000FACOIH TLV .
ACETONR 67-64~1 160.54000f Hasgachusetts DEP 160.540000  Massachusatty DBRP
ACBTONITRILR 75-05-8 933,33000]ACOIH TLV
ACBTOPHENONR 28-06-2,
ACETYLAMINOFLUORING, ([2-) §3-98-3
ACBTYLENB 74-88-2
ACROLEIN ’ 107-01-9, 0.04400JACGIH TLV
ACRYLAMIDE 79-06-1 0.05330JACCIN TLV
ACRYLIC ACID 19-10-7 80.00000JACAIH TLV
ACRYLONITRILR 107-13-1 0.40000) Masaachusetts DEP 0.010000fMassachunetts DEP
ALACHLOR 15973-~60-8 .
ALAR 1596-84-5
ALDICARB 116-06-3
ALDICARE SULPONE 1646-88-¢
ALDRIN ) 309-00-2 0.00200fUnit Riak Pactor
ALLY 74223 -64-86)
ALLYL ALCOHOL 107-18-6 66. 6TO00FACGIH TLV
ALLYL CHLORIDR 107-05-1 0.53300FACOIH TLV
ALUNINUM 742%-50-5 133,33000JACGIH TLV
ALUNINUN OXIDR 1344-28-1 1.780004 ACGIH TLV
ALUMIRUM PHOSPHIDE 20859-73-8 26. 670008 ACGIH TLV
AHDRO 67485-29-4
AMBTRYN 834-12-3
ANINO-2-MRTHYLANTHRAQUINONR, [1-} 82-38-0)
ANINOANTHRAQUINONR, (2-]) 117-79-3
ANINOAZOBENZENE, (4-) 60-09-3
AMINOBYPHENYL, {4-) 92-67-1]
AMITRAZ 33089-61-1,
AMHONIA 7664-481-7 100.00000) Kasaachusetta DEP 100.000000fHassachusetts LEP
ANHONIUM NITRATE (SOLUTION) 6484-52-2 .
AMNONIUN SULPAMATE . 7773-06-0 133.33000fACGIH TLV
AMHONIUH SULPATE (SOLUTION) 7783-30-2
ANILINE 62-53-3 0.20000f Haasachusatte DBP 0.100000f Hasuachuuetts DEP
ANISIDINE HYDROCHLORIDE, (ORTHO-] 134-29-2 :
ANIBIDINR, (ORTHO-]| 90-04-0
ANISIDINB, [PARA-) 104-94-9 6.67000§ ACGIH TLV
ANTHRACENE . 120-12-7 .
ANTIMONY 7440-36-~0, 1.00000] Hiwsouri DOH 1.000000f Mansachusetts DEP
ANTIMONY COMPOUNDS 20-00-8 6.67000 ACGIH TLV *
APOLLO 74115-234-5
ARSENIC (INORGANIC) 7440-38-2 0.00050] Hassachusatts DEP 0.000200] Masuachuaatts DRP
ARSHNIC COHPOUNDS (INORGANIC + ARSINE 20-01-9 0.02670§ACGIH TLV 1
ASBRSTOS 1332-21-4 0.00004¥isaourl DOH 0.000004F Hasvachuestls DRI
ASBBSTOS, AMOSITR 1332-321-4 0.00004] ¥inaourt DOH 6.000004] Hassachiusaetts pep
ASBRSTOS, CHRYSOTILRE 1332-21-4 0.00004] Hissourl DOH 0.D000004}Hasnachusetts DEP
ASBRSTOS, CROCIDOLITE 1332-31~4 0.00004f Miasouri DOH 0.000004f Haonachusatts DEP
ASBESTOS, OTHER PORMS 1332-21-4 0.00004 Hismouri DOH 0.0000D4f Hasonchusatls NEPR
ASSURE 76578-14-8 -
ASULAY 3337-71-2 :
ATRAZINB 1912-24-9 66. 67000 ACGIH TLV
AURAMINE 452-80-0
AZOBENZENE - 1063.33-3
BARIUH 7440-39-3 6.6TO00JACGIH TLV
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Chsmical

CAB ¢ 8-HR AAL®

3-HR AAL Source

24-HR AAL®

24-HR AL Source

Annual AAL*

Annusl AAL Source

BARIUM COMPOLNDS

BARIUN CYANIDR

BAYLETON

BAYTHROID

BENRPIN

BRNOHYL,

BENTAZON

BRNZ (A} ANTHRAGRNR

BRNZAL CHLORIDR

BENZALDRHYDR

BENZAMIDR

BENZENR

BENZIDING

BENZO (A) PYRENR

BENZO (B) PLUORANTHENE

PENZO (K) PLUORANTHENE

BENZOIC ACID

BENZOTRICHLORIDR

BBNZOYL CHLORYDR

BENZOYL PEROXIDB

BEN2YL CHLORIDE

BBRYLLIUM

BERYLLIUN COHPOUNDS

BIDRIN

BIPHENTHRIN

BIPHENYL, {1,1-]}

BIS (2-CHLORO-1-HBTHYLRTHYL) BTHER
BIS (2-BTHYLHEXYL} ADIPATR
BIS(ACRTATO) TETRAHYDROXYTRI - LEAD
BIS (CHLORDETHYL) RTHER

BIS (CHLOROMETHYL) RTHER
BISPHENOL A

BORON

BRONINR

BROHOCHLOROMBTHANE
BROMGDICHLOROMBTHANE

BRONOFORM

BROKOMETHANR

BRONOXYNIL

BROMOXYNIL OCTANOATE

BUTADIENB, {1,3-}

BUTYL ACRYLATR
BUTYL ALCOHOL,
BUTYL ALCOHOL, {SBC-]

BUTYL ALCOHOL, {TERT-]

BUTYL BENZYL PHTHALATE
BUTYLATE

BUTYLBNE OXIDE, [4,2-)
BUTYLPHTHALYL BUTYLGLYCOLATE
BUTYRALDEHYDS

CADMIUN

CADMIUN COMPOUNDS

CM.CIUN CHROMATR (ANHYDROUS)
CALCIUM CYANAMIDE

CALCIUM CYANIDR

CAPROLACTAN

(n-}

20-02-0
542-62-1
43121-43-3
£8359-17-5
1961-40-1
17804-35-2
35057-99-0
56-55-3
98-87-3
100-82-7
55-21-0
71-43-2
92-87-5
50-33-8
205-99-2
207-08-9
65-85-0§
98-07-7
98-38-4
94-36-0

6.67000
9.19000

25.67000

0,00010

0.88900
66.67000

0.0003¢

0.00047,
66.67000
14,000.00000

0,88900

733,33000

4,066,70000
4,000, 00000

0.00889

0.08890]
118.02000
13.33000

ACGIH TLV
ACGIH TLV

ACQIH TLV

Unit Risk

ACGIH TLV

JACOIH TLV

ACOIH TLV

ACGIH TLV
ACGIH TLV
ACGIH TLV

ACGIH TLV

ACGIB TLV

ACOIH TLV
ACGIH TLV

ACGIH TLV

ACGIH TLV
ACGIH TLV
ACGIH TLV

L]
.

Pactor

»

-

»

1.60000 Kiusours DOH

1.000008 Hi waouri DOH
0.160008 Hisacur! DOH
1.60000fMiawour! DOH
1.600000Hinacurs DOR

14.08000
0.00100f

|Mansachusstta DEP
Hassachusette DEP

0.34000]Hasenchusetts DEP

0.14000
6.90000

Hassnchuaetts DEP
Niamouri DNR & DOH

17.00000fNissours DNR & DOH

$.28000f Massachusstts DEP

1.20000 Mansachuastto pEP

412.24000fHassachusatts DEP

0.006060fHissouri DOH

0.00300§Manaachusetts DEP

Q.

=4

coo

» © o oa

N

<

412,

o

o

170000

.120000

.0t7000
.170000
.170000

.940000
. 000400

. 090000

.030000

.900000

. 640000

.003000

240000

.001000

.000100

Mimeour] pon

Haseachuoatts DEP

Miwsouri DOH
Missourl DOH
Hismour! DOY

Hawsachusetta DEP
Hawsachusetts DRp

Hassachusetts pep
Missouri DNR & Do
Missour! DNR & DoN

Haasachusetts DEp

Maasachusetts DEP

Hassachiusatts DEP

Massachusetts DEp

Massachusatty hzp
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Cheaical CAS ¢ 8-HR AAL® 8-HR AAL Source J 24-HR AAL® 24-HR AAL Source | Annual AAL¢ Annual AAL Souice
COPPER CYANIDE 544-92.3 329.48000§ ACOIH TLV 4
CREQSOTR e001-58-9
CRIABIDINE, [PARA-} 120-71-8,
CREBSOL, {[MRTA-) 108-39-4 293.30000§ACOIH TLV
CRESOL, {ORTHO-) 95-48-7 293.30000JACCIH TLY
CRHSOL, [PARA-] 106-44-5 24.05000] Hagsachusetts DHEP 12.020000FHassachusetts DED
CREBOLS (MIXBD ISOMERS) 1313-77-3 293 .30000J ACOIH TLV
CROTONALDEHYDE 123-73-9 80.00000JACGIH TLV
CUHENR 98-02-4 580.00000fHissouri DOX
CUHENR HYDROPBROXIDE 40-15-9
CUPPRRRON 135-20-§
CYANAZINR 21725-46-2 .
CYANIDB COHPOUNDS 20-09-7 66,67000fACOIH TLYV *
CYANIDB-PRBR 57-12-5, 66.67000J ACOIH TLY #
CYANOGEN 460-19-5 266.67000] ACGIN TLV
CYANOGEN BROMIDR 506-68-3 66,67000JACGIH TLV .
CYCLOHRXANR 110-02-7] 280.82000) Massnchuantts DRP 280.820000fHassachusatty pEP
CYCLOHRXANONE 108-94-1 1,333.33000JACGIH TLV
CYCLOHRXYLAMINE 108-91~-8 533.33000)JACOIH TLY
CYHALOTHRIN/KARATE 68085-85-8
CYPERMETHRIN 52315-07-8
CYROMAZINE 66215-27-8
DACTHAL 1861-32-1
DALAPON, 50DIUM SALT 75-99-0
DANITOL 39515-41-9)
DDR 72-55-9
DDT (P, P'-DICHLORODIPHENYLTRICHLORORY 50~39-3 0.10000}Unit Risk Pactor
DECABROKODIPHENYL ETHER 1163-19-5%
DEHETON 0.26700JACGIH TLV .
DI {2-BTHYLHEXYL) PHTHALATE, |DRHP) 1.36000] Hassachusatts DEP 0.770000) Hamsachusatts DEE
DIALLATE
DIAMINORNISOLB SULPATE, {2,4-} 39156-41-7
DIAMINOANISOLR, (2,4-) 615-05-4¢
DIAMINODIPHBNYL BTHER, (4,4'-}) 101-80-4
DIAMINOTOLURNE (MIXBD ISOMERS) 253176-45-8
DIAMINOTOLURNR, (2,4~} 95-20-7
DIAZONRTHANE 334-88-3 0.07100JACGIH TLV
DIBRNZ (A, H) ANTHRACENE §3-70-3 0.16000 Minsours DOH 0.017000] Hispourt DO
DIBENZORURAN 132-64-9
DIBROMO~3-CHLOROPROPANE, (1,2-] 96-12-8
DIBROMOBENZENE, [1,4-) . 106-37-6
DIBROKOCHLOROMETHANE 124-48-1
DIBROHORTHANR, [1,2-} 106-93-4|
DIBUTYL PHTHALATR 84-74-2 13.33000]JACGIH TLV
DICAMBA 1918-00-9,
DICHLOROBENZENR (MIXEBD ISOMBERS} 25321-23-6 53.33000JACGIH TLV ¢
DICHLOROBBN2BNE, [1,2-] ' 95-50-1 081.74000)Masnachusetts DEP 81.740000] Massachusetts prp
DICHLOROBENZENB, [1,3-] 541-73-1
DICHLOROBENZEBNR, (1,4-) 106-46-7 18.00000fHinmouri DOY 0.180000] Massachusetts pRp
DICHLOROBENZIDENER, [3,3-) 91-94-1
DICHLORODIPLUORCHETHANE 75-71-8F 66,000.00000 ACGIH TLV
DICHLORODIPHENYL DICHLOROETHANE, [P,P 72-54~8
DICHLORODIPHRNYL DICHLOROETHYLENE, (P 72-55-9
DICHLORORTHANR, [1,1-) 75-34-3 2,160.000008ACGIH TLV )
DICHLORORTHANB, [1,2-) 107-06-2 11.01000f Mansachusetts DEP 0.0400008 Massachugetts nep
DICHLOROBTHYLENE, {1,1-) 15-35-4 1.08000 Hamaachusetts DEP 0.020000] Hanaachusetty pep
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Chenical CRs ¢ 8-HR AAL* 8-HR AAlL Bource | Z4-HR AAL* 24-HR AAL Source Annual AAL® Annual ARL Source
DICHLORQERTHYLENE, [1,2-) 540-59-0; 215.62000f Hassuchuaatts DEP 107.830000) Mawsachusatts DEP
DICHLOROBTHYLENE, ([TRANS-1,2-] 156-60-5F 10,533.33000§ACOIH TLV
DICHLOROMETHANE 75-09-2 20,.00000fMissouri DOH 0.240000f Hassachusetts DEP
DICHLOROPHENOL, [2,4-] 120-83-2
DICHLOROPHENOXY ACETIC ACID, ([2,4-] 94-7%-7 1.70000J ACGIH TLV
DICHLOROPHENOXY} BUTRIC ACID, f{d4-(2,44 P¢-82-6
DICHLOROPROPANB, (1,2-) 78~87-5| 0.90000) Hasnachusetts DRP 0.0500008 Hassachusstts DEP
DICHLOROPROPENE, (1,3-) 542-75-6f 6, 67000JACGIH TLY
DICHLORVOS 62-73-7 0.17800JACGIH TLV
DICOFOL 115-32-2 T
DIBLDRIN 60-57-1 0.04400JACOIH TLV
DIBPOXYBUTANE 1464-53-5
DIRTHANOLAMINE 111-42-2 31.00000 Miwacurl DNR & DOH
DIRTHYL PHTHALATE 04-66-2 f 80.00000Hinsouri DOH
DIRTHYL SULPATE 64-67-5!

DIBTHYLAHINR 109-89-7 8.13000] Hassachusetts DEP 4.070000f Hasunchusette DEP
DIRTHYLENE GLYCOL MONOBUTYL RTHER 112-34-5 450.00000) Kissouri DOH

DIFENZOQUAT 43222-48-6

DIPLUBEN2URON 35367-38-5

DIISOPROPYL METHYLPHOSPHONATR 1445-75-6)

DINRTHIPIN 55290-64-7,

DIHRTHOATR - §0~51.5

DIMETHOXYBENZIDINE, [3,3-) 119-90-4

DIMERTHYL BENZIDINB, {3,3-) 119-93-7

DIMETHYL CARBAMOYL CHLORIDE 79-44-7

DINBTHYL PORMAMIDE 68-12-2 6.00000 Haemachusatts DEP 3.000000fManaachucetts DEP
DINRTHYL HYDRAZINR, (1,1-) 57-14-7| 0.17780 ACGIN TLV

DINBTHYL PHENOL, [2,4-] 105-67-9

DIHRTHYL PHTHALATR 131-11-3 40.00000] Himmourd DOH

DINBTHYL BULPATE 77-78-1 0.08B90JACGIN TLY

DIMRTHYL TRREBPHTHALATB 120-61-6

DIHBTHYLANING 124-40-3 43, 00000  Hiemouri DNR & DOH 40.000000fHinnouri DNR & DOH
DINKTHYLANINOAZOBENZENB, (4-) 60-11-7

DIMETHYLANILINE, (N-N-1} 121-69-7 333.33000JACGIH TLY

DIMRTHYLPHENOL, (2,6-] 576-26-1 :

DIMBTHYLPHERNOL, [3,4-) 95-65-8]

DINITRO-O-CRESOL, (4,6-] 534-52-1 2.570004 ACGIH TLV f

DINITRO-0-CYCLOHBXYL PHENOL, (4,6-] 131-89-5

DINITROBENZEBNE, {MRTA-] 99-65-0 13.330004 ACGIH TLV

DINITROPHBNOL, {2,4-) 51-28-5 2,67000]ACAIH TLY

PINITROTOLURNB, (2,4~] 121-14-2 0.25700JACGIH TLV

DINITROTOLUENE, [2,6~]" 606-20-~2 20.00000FACGIH TLV

DINOSEB 88-85-7

DIOCTYL PHTHALATE, {N-) 117-84-0]

DIOXANB, [2,4-) 123-91-1 24.49000 Massachuestts DEP 0.240000] Manuachusatta DEP
DIOXINS TPQ .

DIPHRNAMID 957~51-7

DIPHENYLANINE 122~39-4 2.72000] Nassachusetts DEP 0.680000) Masaachusatta DEP
DIPHENYLHYDRAZINE, [1,2-]) 122-68-7] . 0.04500§Unit Riek Pactox

DIPHBNYLMETHANE DIISOCYANATHR, (4,4-} 101-68-3) 2.66700§ACOIN TLY

DIPROPYLENR GLYCOL HETHYL ETHER 34590-94-8 $,500.00000|Misacur! DOH

DIPROPYLENE GLYCOL HETHYL BTHRR ACBTAY $,500.00000 Mimacuri DOH

DIQUAT 285-00-7 1.33J00JACGIH TLV

DISULPOTON 298-04-4 1.33000ACGIH TLV

DIURON 330-54-1 1.76000JACCIH TLV

DODINE 2439-10-3
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DYNACHRH (R) COPPER BRIGHTENER Z-75 ™1

RNDOSULPAR - 118-29-7, 0.017€0JACIIH TLV

BHDOTHALL 143-73-3

ENDRIN 72-20-8 0.017804ACGIH TLY

BPICHLOROHYDRIN 10€6-89-8 8.000003 Hiasouri DOR 0.080000] Haswachusetts DEP

BPH  [BTHYL P-NITROPHEMYL PHENYLPHOSPI] 2104-64-S 6.67000]ACOIH TLY

BPSILON-HEXACHLOROCYCLOHBXANE 6€100-10-7 0.02000fUnit Riwk Pactor

BFTC  (S-BTHYL DIPROPYLTHIOCARBAMATR) 159-94-4

ETHARNOL $4-17-5 51.28000] Hassachusetts DEP $1.240000f Mavaachusetts DEP

BTHRPHON 16672-87-0

ETHION 563-12-2 5.33000§ACGXH TLV *

ETHOXYBTHANOL, ([2-} 110~80+5| 253.330000ACGIH TLV

ETHYL ACETATR® 141-78-¢| 391.84000 Hassachusetts DRP 391.840000] Havsachusatts DEP

BTHYL ACRYLATR 140-88-5 0.56000f Huasachusatts DEP 0.280000

BTHYL BENZENBR 100-41-4 360,00000] Hismouri DOH 300.000000 Hanaachusetts DEP

BTHYL CHLORXIDR 75-00-3 717.55000] Nassachusetts DRP 358.700000f Manwachusetts DEP

ETHYL CHLOROPORMATE 541-41-3 ‘ :

BTHYL BTHER 4 60-29-7 329.80000 Hasnachusatts DBP 164.900000] Hamoachuastty LED

BTHYLENE 74-85-1

EBTHYLRNR GLYCOL 107-21~1 314.50000 Hanaachusetts DBP 34.500000¢ Hassachunetts UBP

ETHYLRNE IHINB (KZIRIDINR) 151-56~4 0.17800JACGIH TLV

ETHYLENE OXIDR 7%-21-8 0.24300fHivaourt DOH

BTHYLENB THIOURRA $6-45-7

ETHYLENEDIAMINE 107-15-3; 333.33000QACGIH TLV

BTHYLPHTHALYL BTHYLGLYCOLATR 84-72-0,

BXPRBSB 101200-48-0

PENAMIPHOS 22224-92-6 1.33000JACGIH TLV

PLUOMBTURON 2164-17-2

PLUORIDB €.80000] Mawsachusstts DEP 6.800000Masaachusetts DEP

PLUORINE (SOLUBLR PLUORIDB) 26.67000JACCIH TLY

PLURIDONR

PLUVALINATRE

POLPET

POMBSAFEN

FONOFOS 1.33000§ACGIH TLV :

PORMALDBHYDR 0.800008Htsacurs DOH 0.0800008Massachusetts DEP

FORMIC ACID 120.00000JACGIH TLV

POSBTYL-AL

PURAN 110-00-9 0.40000] Mamachusetts DEP 0.020000 Massachusetts DEP
_JPURFURAL 98-01-1 106, 67000§ACGIH TLV

PURMECYCLOX 60568-05~0 R

GASOLINE VAPORS 8006-61-51 12,000.00000JACOIH TLY

GLUPOSINATR- AMHONIUM 77182-02-2 .

GLYCIDYALDBHYDE 765-34-4 )

GLYCOL BTHER (RTHYLENE GLYCOL ETHERS) 20-10-90 3.00000f Hassachusatta DEP . 2. Has h ta DEP

GLYCOL RTHER(DIETHYLENE GLYCOL ETHERS 20-~10-0 450.00000f Hisnouri DOH

GLYPHDSATE 1071-83-6

HARNONY 78277-27-3

HEPTACHLOR 76-44-8 0.14000] Hassachusetta DEP 0.001000fHassachusetts DEP

HEPTACHLOR BPOXIDB 1024-57-3 0.00380QUnit Risk Pactor .

HEXABROMOBENZBNE 87-82-1 |

HEXACHLOROBBNZENE : 118-74~1 : |

HEXACHLOROBUTADIBNR . 87-68-3 0.450008Unit Risk Pactor T

HEXACHLOROCYCLOHBXANE, (ALPHA-) 319-84-8 0.005600Unit Risk Pactor -

HENACHLOROCYCLOHRXANE, |BETA-) 319-85-7, 0.015300fUnit Risk Pactor

HEXACHLOROCYCLOHEXANE, {DBLTA-} 315-86-8 . 0.020000Unit Risk Pactor

., ¥
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HEXACHLOROCYCLOHEXANR, {TECHNICAL} 608-73-1 0.08890§ACGIH TLV
HEXACHLOROCYCLOPENTADIRNR ’ 77-47-43 - . 0.00600] Massachusetts DRP 0.006000] Manaachusetts DEP
HEXACHLORODIBEN2O-P-DIOXIN |MIXTURR) 19408-74-3 0.000008Unit Rink Pactorf. .
HBXACHLORORTHANE 67-72-1, 0.53000] Hassachusetts DEP 0.250000) ¥aenachuaatts DEP
HEBXACHLORONAPHTHALANE 1335-87-1 2.67000JACGIH TLV
HEXACHLOROFHENE 70-30-4
HBXAHYDRO-1, 3, 5-TRINITRO~1, 3, 5-TRIAZIN 121-02-4;
HEXAMBTHYLBNE, -1, 6-DITSCCYANATR 822-06-0
HRXAHETHYLPHOSPHORANIDE 680-31-9
HEXANE, ([N-) 110-54-3 4,200.00000Mismoury DNR & DOH 420.000000 Missour{ DNR & DOl
HEXANONE, (2-] $91-78-6| - .10.88000f Hassachusetts DEP 10.880000f Hassachusetts DEP
HBXAZINONR . 51235~04-3
HYDRAZINE 302-01-2 0.00700) Hausachusetts DRP 0.002000 Mansachuantts DRP
HYDRAZINE BULPATR 10034-93-2 R ’
HYDROGEN BROMIDE 10035-10-6 ° §.00000F M. h tts DBP . 000000 Hanwachusatts DBP

7.00000 Hassachusatts DEP
12.00000] Mismourd DNR & DOH
0.68000] Hassachusstts DEP

0.90000f Wissouri DOH

.000000) Haesachusetta DEP
000000 Missouri DNR & DOH
340000 Hassachunatts DEP
$00000 Hassachunatts DEP

HYDROGEN CHLORIDR
HYDROGRN CYANIDR
HYDROGBN FLUORIDE
HYDROGHEN SULFIDR
HYDROQUINONE

IMAZALIL

IMAZAQUIN
INDENO (1, 2,3CD] PYRENE
TPRODIONB

1SOAMYL ACETATE
ISOBUTYL ACETATB
1B0BUTYL, ALCOHOL
ISOBUTYRALDBHYDR
IS0PHORONE
IS0PROPALIN
IBOPROPYL ACETATE
IB80PROPYL ALCOHOL
TEOXABBN

LACTOPEN

LAMINAR (R) HG DRY PILM PHOTOPOLYME -
LBAD

cowawn

26.67000 ACOIN TLV

=3

1.60000  Miencurs DOH . 1700008 Higaourl DOH

144.76000] Hassachusatts DRP 144.760000  Maswachusetts DEP
193, 770008 ¥ chusette DEP 193.770000fHassachusatts DRP
360, 00000k Nissourl POH 41.220000f Hassachusetts DRP !

3,866.T0000J ACGIH TLV
333.33000§ACGIH TLV

283.81000] Hammachusetts DBP 28

=]

.810000f Hassachusetts DRP
13,066.70000JACGIH TLV

-3

0.35700f Hissouri DOH
0.00660] Maswachuaatte DRP

.070000f Hansachuaetta DEP
LEAD ACETATB

LEAD CONPOUNDS

LEAD SUBACETATE

LINDANE  (GAMMA-HRXACHLOROCYCLOHRKANE
LINURON -

LIQUID ALKALINE STRIP 733

LONDAX

MACU DRP 70 A

MACU DRP 70C

HACD DIZ2BR 9279 PROCRSS

MACUBLACK LT 9282

HALATHION

MALBIC ANHYDRIDE

MALBIC HYDRAZIDE

*

2.06000FACIIH TLV
0.14000
0.14000

chusstts DRP
chusetts DEP

.010000fMassachunatta DEP
.003000f Haseachusetta DEP

oo

1.T8000FACGIH TLV

o

0.27000f Hansachunetts DRP .140000] Huvsachusetta bep

MANRE .
MANGANBSR 0.89000fACGIH TLV -
MANCANRSE COMPOUNDS 13.33000) AcuIn TLV *

HCPR

HELAMINE

MEPIQUAT CHLORIDR
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HERCURY  (BLBHENTAL) 7439-97-§ 0.14000fHansachusetts DEP 0,070000 Hassachusatts DIP
HBRCURY cOMPOUNDS [ALKYL & ARYL) 20-13-3 0.00300 0.001400 Hasaachy tw DEP
HBRCURY CONPOUNDS {INORGANIC} 20-13+3 0.14000fHaasachusetts DEP 0.020000 Hansachusetts DEP
HERPHOS 150-50-S
HERPHOS OXIDE [BUTYL PHOSPHORO TRITHY 76-48-8,
HETALAXYL 57837-19-1
HETHACRYLONITRILE 126-98-7 40.90000JACQIH TLV
HETHAHIDORHOS 10265-92-6
HETHANOL £7-56-1 §00.00000 Hisaourl DOH 7.130000¥ Haawachusetts LEP
HETHIDATHION 950-37-8,
HETHOMYL 16752-77-5 33,33000§ACGIH TLV
HBTHOXYCHLOR 72-43-5 133.30000fACGIH TLV
MBTHOXYETHANOL, (2-) 109-86-4 3.00000kHassnchuaatts DBP 2. H } ts DEP
HETHYL ACRYLATE $6-33-3] 9.57000]Haswachusatts DBP 4.790000) Haosachuanetta DEP
HETHYL CHLORIDB 74-07-3 105.00000] Hiswouri DOH
HETHYL CHLOROCARBONATR 79-22-1
HETHYL BTHYL KRTONE 78-93-3 360.00000fHissouri DOH 10.000000f Hassachusetts DEP
HBTHYL HYDRAZINR 60-3¢-4 0.06220)ACGIH TLV
HETHYL IODIDR 74-86-4 1,77800QACGIH TLYV
HBTHYL ISOBUTYL KETONB 108-10-1, . 84.00000FMimmouri DOH 55.700000] Hassachusatts DRP
HEBTHYL ISOCYANATR §24-02-9 0.66700]ACOIH TLY
HBTHYL MBRCAPTAN 74-93-1 13.23000fACGIR TLV
HMBTHYL MBRCURY 22967-92-6| 0.00300 Hasmachusetts DEP 0.001400 Magsachusstts LEP
METHYL HETHACRYLATR 80-62-6 22.27000fMeasachusetts DRP 22.270000§Hassnchusetta DEP
HETHYL PARATHION 290-00-0 2.67000J ACGIH TLV
HBTHYL TERT-BUTYL ETHER 1634-04-4
MBTHYL- §-CHLOROPHENOXY} BUTYRIC ACID, 94-01-5
METHYL~4-CHLOROPHENOXYACETIC ACID, (2 94-74-~§|
MBTHYLENR 8X9(2-CHLOROANILINR), {4, ‘-l 101-24-¢ 0.03910JACGIH TLV
HRTHYLEBNB 915 (N,N-DIHETHYL)BENZENAMIN! 101-61-1
HERTHYLENE BROMIDE 74-95-3
MEBTHYLENRDIANILINR, [d,4-} 101-77-8; 10. 67000 ACGIH TLV
HUETOLACHLOR 51218-45-2
METRIBUZIN 21087-64-3 66.67000JACGIH TLV
MICHLBR'8 KETONE 90-94-8
MINERAL PIBRRS TRLY|
HIRBX 2385-85-5
HOLINATE 2213-67-1
MOLYBDENUM 7419-968-7 66. 67000 ACCIH TLV
HOLYBDERNUM TRIOXIDE 1313-37-5, 66, 67000 ACOIH TLY
HUSTARD GAS 505-§0-2
NALED s 300-76-5| 40.000004 ACGIH TLY
NAFRTHALENR 91-20-13 15.70000 Missourd DOM 14.250000) Hamsachusetts ppp.
NAPHTHYLAMINE, [ALPHA-] 134-32-7
NAPHTHYLAHINE, [BBTA-) 91-58-8
NICKBL 7440-02-0, 0.27000 Massachusetts DEP 0.160000 Massachusett s DEP
NICKBL CARBONYL 13863-359-3 0.062000ACGIH TLV .
NICKBL COMPOUNDS 20-14-4¢| 1.33000§JACGIH TLV *
NICKBL OXIDR 1313-99-3 0.27000Hassachuustits DRP ¢.010000 Hassachuaatts LBy
NICKBL RBFINBRRY DUST 0.04200Hlesourt DOH
HICKBL SUBSULPIDR 12035-72-2 0.021008Unit Risk Pactor
NITRAPYRIN 1929-82-4 133.33000§ACGIH TLY
NITRATB 14797-55-8
HITRIC ACID 7697-37-2 €6.6700C ACGIH TLV
NITRIC OXIDE 10102-43-9 400.000000ACGIH TLY
NITRITBR 14797-65-0

[ by
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NITRO-0-ANISIBINE, ($-) $9+58-2 j -
NITROBENZENE $4-98~3 13.63000) Hasmachuysastts DRP 6.840000 Hassachusatte DEP
NITROBIPHENYL, [4-) 92-93-~3 -
NITROPEN 1836-75-5
NITROGEN DIOXIDE 10103-44-0 0.37397HANQS 100.000000] NAAQS
NITROGEN MUSTARD 51-75-21
NITROGLYCEBRIN 55-61-0| 4.000003ACGIH TLV
RITROPHENOL, [2-) 88-78-8
NITROFHENOL, (d-} 100-03~7
NITROPROPANR, (2-] : 79-46-9 €,22000] ACOTH TLY
NITROS50-DI-N-BUTYLAMINE, [N-} 934~16-3 0.00620fUnit Risk Pactor|
NITROSO-N-BTHYLURRA, [N~} 169-73-9
RITROSO-N-HETHYLRTHYLAMINE, [N-} 10595-95-6]
HITROSO-N-METHYLURBA, (N-) §84-93-5 '
NITROSODI-N-PROPYLAMING, ([N-] 621-64-7
NITROSODIRTHANOLAMING, [N-] 1116-54-7 .
HITROSODIRTHYLAMING, (N«) 55-18-5 0.00023jUnit Riek Factor,
HITROSODIMBTHYLAMINE, (M-) 62-75-9 0.00070§Unit Riak Pactor
NITROSODIPHENYLAKINE, [N-] 86-30-6 .
NITROSODIPHENYLAMINE, (PARA-] 156+10-5
NITROSOMBTHYLVINYLAMINE, (N-] 45489-40-0)
HITROSOMORPHOLINE, [M-) 59-89-3
MITROBONORNICOTINR, [H-) 16543-55-9
NITROSOPIPERRIDINR, {N-) 100-75-4
HITROSOPYRROLIDINE, (N-) 930-55-2§ 0.01600fUnit Riek Pactox
NORPLURAZON 17314-13-3
NTA  {NITRILOTRIACRTIC ACID) 139-13-9
NUSTAR §5509-19-9
OCTABROHODIPHRNYL BTHER 32536-53~0 .
OCTACHLORONAPTHALENS - 2234-13«1 1.33000JACOIH TLV
OCTARYDRo-l.S.5,7-TnTnAnano~1,:.s,7~{ 2691-43-0
OCTANE, (N-} 111-6%-9] 19,313.33000fACTIH TLV
ORYZALIN 19044-28-3
OSHIUK TERTROX1DB 0.02670] ACGIK TLV
ONXADIAZON 19656-20-9
OXAHYL 33135-22-0
OXYPLUORFRN €2074-03-3
PACLOBUTRAZOL 76738-62-0
PRRAQUAT 1910~42-5 0.26700]ACGIR TLV
PARANTHION 56-30-2 0.01780]ACaLH TLV
PCB  {POLYCHLORIMATED BIPHENYLS) 1336-36-3 0.00300] Havsachusstts DRP 0.000500f Hassachusetta NEP
PENDIHKTHALIN 40487-42-1
PENTABRONODIPHENYL BTHER 32534-01-9
PENTACHLOROBENZENR 608-93-5
PENTACHLORONITROBENZHNY 2-68-8 1.20000fNiuoourd DNR & Do
PRNTACHLOROPHENOL -8 0.50000) Hisnouri DOH U. 010000 Haasachusatts DEP
PENTANE 109-66-0F 14,400,00000fACAIR TLY
PERHETHRIN 52645-53«1
PEROXVACETIC ACID 79-21-0
PHENOL 108-9%-2 45.00000f Missouri DOH $.500000fHinsourt poli
ENENYL. MBACURIC ACBTATE 62-30-4 0.02670] ACqIH TLV )
PHEMYLKNEDIAMINE, (MBTA-] 108-45-24 0.01780] acarn TLV
PHENYLBHEDIAMING, (PARA-} 106-50-3 0.02780]AcaIH TLV
PHENYLPIENOL, (2-) 90-43-7 '
PHOSALONE 2310-17-0
PHOSGENE 75-44-% 5.330008ACOIH TLV
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PHOSHET 132~11-6
BHOSPHINE 7803-51-2 5.33000§AcGIN TLY
PHOSPHORIC ACID 7666-38-2 24.00000f Hisaocur! DOH 0.270000  Hassachusatts DUP
PHOSPHOROUS (YBLLOW OR WHITE) 7723-14-0 1.33000JACGIH TLV
PHTHALIC AMHYDRIDEB 05-44-5 1.65000 Hassachusatts DEP 0.820000f Hasnachusetts DEP
PICLORAY 1318-02-1 1.780003ACCIN TLV
PICRIC ACID 88-49-1 1.33000FACOIH TLV
PIRIHIPHOS-MBTHYL 29232-93-7
POLYCYLIC OROANIC WATTER TP1S 0.16000] Klasouri DOW 0.017000] Hiaucury DON
POTASSIUM CYANIDR 151-50-8 166,86000]acaIy TLYS *
POTASSIUN SILVER CYANIDE 508-61-6 0.24600§ ACGIH TLV®
PROCHLORAZ 67747-09-5
PROMETCON 1620-18-0,
PROHRTRYN 7287-19-6
PRONAHIDR 23950-58-5
PROPACHLOR 1918-16-7 .
PROPANE SULTONB, {1,3-] 1120-71-4 '
PROPANIL 709+-98-8
PROPAZINR . 139-40~2
PROFHAM 132-42-9
PROPXYCONAZOLR §0207-90-3
PROPIOLACTONB, [BRTA-] 57-57-8 0.266T0JACGIH TLY
PROPIONALDEHYDE 123-38-6|
PROPOXUR  [BAYGON] 114-26-1; 6.67000JACGIH TLY
PROPYL ALCOHOL 71-23-8 133.61000f Hassachuastts DRP 133.630000) Haswachusatte DHP
PROPYLENR 115-07-1
PROPYLENE OXIDR 7$-56-9, 6.00000F Massachusetts DEP 0.300000] Massachusetts DRP
PROPYLENRIMINR, [1,2-] 78-55-8 0.88900JACGIH TLV
PYDRIN 51630-58-1
PYRIDINE 110-86-1 200.00000JACOXH TLV
QUINALPHOS 13593-+03-8. v
QUINOLINE . 91-22-5] P
QUINONR ‘ 106-51-4 0.07200§ AcaIH TLV |
RADIONUCLIDES |INCLUDING RADON) TRL6 N
RADIUM 228,228 7440~14-4|
RADON 231 14859-67-7
RESHBTHRIN 10453-86-0f,
RBSORCINOL B 108~46+-3 12.24000  Hansachusetts DEP 31.060000f Masaachusetta DBP
ROTENONR 83-79-4| " 0.88900JACGIH TLV
SACCHARIN 81-07-2
SAPROLE 94-59-17
SAVRY 78587-05-0f
BELENIOUS ACID 7783-00-8 4.36000J ACGIH TLV*
BBLENIUM T182-49-2) . 0.54000Faesachusetta DEP 0.54U000Massachusstts DEP N
SBLBNIUM COMPOUNDS 20-16-6 0.540008Mansachusstts DRP* :
SELENIUM SULPIDB 7446-34-6 0.54000} sachusetts DEP 0.050000) Havsachusetts Dpp
SELENOURBA 630-10-4
SBTHOXYDIM 74051-80-2
SILVER R 7440-22-4 1.33000§ACGIH TLV
SILVBR COMPOUNDS 20-17-7 0.13000JACGIH TLV*
SILVER CYANIDE 506-64-9: 0.165000ACOIH TLV*
SIMAZINE 122-34-9
SODIUN ACIFLUORPEN 62476-59-9 .
SODIUN AZIDB - 26628-22-0 4.00000JACOIH TLV i
SODIUM CYANIDE 143-33-9 125,53000] ACGIH TLV* :
S0DIUM DIBTHYLDITHIOCARBAMATR 148-18-5 : ,
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SODIUM HYDROXIDB (SOLUTION) 1310-73-2 26.67000] ACGIH TLV
SODIUH SULPATE (SOLUTION) 1757-82-6]
SOLDBR FLUSH 903% TP8|
STRYCHNINE 57-24-9 2.00000] ACGIH TLV
STYRENB 100-42-5 200.00000 Mimmours DOH 2.000000] Haszachusetts DBP
STYRENB OXIDR 96-09-3
SULPURIC ACID 7664-93-9. 2.72000f Massachusetts DEP 2.720000 Haoaachusette DEP
SUPBR SOLDER STRIP 3807 TP
SYSTHANER 88671-89-0
TBBUTHIURON 34014-18-1
TEDLAR PVF FILM TR1O
TERBACIL 5902-51-3
TBRBUTRYN 8086-50-0]
TEREFHTHALIC ACID 100-21-0; 1.33000] ACOIH TLV*
TRTRACHLORO-1, 2-DIFLUOROBTHANE, (1,1, 76-12-0, 1,133.33000fHassachuaatts DEP 566.670000] Hawsachusetty DRP
TETRACHLOROBEBNZENR, {1,2,4,5-} 95-94-3
TETRACHLORODIBBNZO-P-DIOXIN, {2,3,7,84 1746-~01-6
TBTRACHLORORTHANR, [1,1,1,2-} 630-20-~6
TBTRACHLORORTHANR, [1,1,2,3-} 79-34-5 18.67000f Hassachusetts DBF 0.020000] Haasachusetts DEP
TETRACHLORORTHYLENR 127-20-4 2.00000f Miemourt DOH 0.030000] Massachusetts DEP
TRTRACHLOROPHENOL, ([2,1,.4,6-} 58-50-2
TRTRACHLOROVINPHOS 961-11-~5 '
TRTRABTHYL LBAD 78-00-2 0,01644fAdjusted Lead NARQS 6.000000f Adjusted Lead NAAQS
TETRABRTHYLDITHIOPYROPHOSPHATR 3688-24-5 v
TETRARYDROFPURAN 109-99-9) 160.35000] Hassachusatts DEP 80.,180000 Massachuastts DEP
THALLIC OXXDH 1314-32-5 1.43000FACAIH TLV* '
THALLIUM 7440-28-0] 1.33000QACAIH TLV
THALLIUK (I) SULPATR 7446-18-6 1. 65000 ACOIH TLV®
THALLXUM ACBTATE 563-68-8 1.72000§ ACOIH TLV*
THALLIUH CAREONATE 6533-73-9 1.53000QACOIH TLV*
THALLIUN CHLORIDE 7791-12-0) 1,56000QACOIH TLV*
THALLIUH COMEOUNDS a0-18-8 1.33000fACGIH TLV*
THALLIUN NITRATR 10102-~45-1 1.74000J ACGIH TLV*
THALLIUM SELENITE 12039-92-0 1.85000Q ACGIH TLV*
THERM-CHBK 6117 (BARIUN SALTS) TPFLL
THIOACRTAMIDE 62-55-5
THIOBRNCARB 28249-71-6
THIODIANILINE, (4.4'-) 139-65-1
THIOPHANATE-METHYL 23564-05-2
THIOURBA 62-56-6
THIRAK 137-26-8 0.88900] ACOIH TLV
THORIUM DIOXIDR 1314-20-1
TITANIUM OXIDE 13463-67-7 0.88900 ACGIH TLV*
TITANIUN TETRACHLORIDE 7550-45-0
TOLUBNE 108-86-3 400,00000f M1 msouri DOY 20.000000f Masmachusetta DRP
TOLUBNR DIISOCYANATR, [2,4-) 584-84-9 0.10000fMassachusetts DRP 0.200000) Haswachusetta DEP
TOLUBNE DIISOCYANATE, [2,6-) 91-08-7 D.S3300fACGIH TLV*
TOLUIDINE HYDROCHLORIDE, {ORTHO-} 636-21-8 .,
TOLUIDINE, {ORTHO-) 95-53-4 2.38000f Nassachusstts DBP 0.170000) Maseachunetts pep
TOXAPHENE 8001-35-2 0.08890FACOIH TLV .
TRIALLATR 2303-17-5
TRIAZIQUONR 68-76-4,
TRIDROMORRNZENE, {1,2,4-1 £615-54-3
TRIBUTYLTIN OXID8 56-35-9)
TRICHLORFON §2~68-6
TRICHLORO-1, 2, 2-TRIFLUOGROETHANE, (1,1 76-13-1§101,333.00000JACOIH TLV
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Chemical CAS # 8-HR AAL* 8-HR AAL Source ]| 24-HR AAL® 24-HR AL Source | Annual axpe Annual AAL Source
TRICHLOROBENZENE, [1,2,4-} 120-82-1 533.33000JACOIH TLY
TRICHLOROBTHANE, {1,1,1-] 71-55-¢ 4.500.00000] Hissourd DOH 1,038.370000 chusstte DEP
TRICHLORORTHANR, {1,1,2-} 79-00-5 14.84000) Hanmachusetts DRP 0.0600003 ts DBP
TRICHLORORTRYLENR 79-01-6 64.30000] Kimmsourd DHR & DOH 0.610000f Haasachusette DEP
TRICHLOROPLUOROMETHANE 75-69-4 9985, 60000 ACOIN TLY
TRICHLOROPHENOL, [2,4,5-) 95-95-4 1.60000)Hansachuserts DEP
TRICHLOROPHENOL, [2,4,6-) 89-06-2 0.260000] Hassachusetts DEP
TRICHLOROPHENOXY) PROPIONIC ACID, ([2- (3 $3-72-1
TRICHLOROPHRNOXYACBTIC ACID, (2,4,5-) 93-76-5 1.78000fACOIH TLV
TRICRLOROPROPANE, [1,1,32-} 598-77-¢
TRICHLOROPROPANR, [1,2,3-) 36-18-¢ 4,000.00000JACAIH TLV
TRIDIFHANE $8138-08-2
TRIBTHYLAXINE 121-44-8 1.00000] Hassachuoetts DEP 0.700000f Haasachusetta DEP
TRIPLURALIN 1582-09-8 73,80000F Hissourd DNR & DOH
TRIMBTHYLBENZENE, [1,2,4-) 95-63-6] 1,666.70000 ACOIN TLV
TRIMNBTHYLPRNTANE, [2,2,4-1 540-84-1 3,336.00000  Hismourl DNR & DOH
TRINITROBENZENR, ([1,3,5-] 99-35-4| [
TRINITROTOLURNER, [2,4,6-) 118-96-7 0.08890JACGIH TLV
TRIPROPYLENB GLYCOL HETHYL BTHER 3,200.00000‘“1!!0“!“ DOH
TRIG (2, 3~-DIBRONOPROPYL) PHOSFHATE 126-72-7
TYPE 301 STAINLESS STBRL TP12 .
URANIUM (NATURAL) 7440-61-2, 2,67000JACGIH TLV
URBTHANE  {BTHYL CARBAMATE] $1-79-6|
VANADIUK (PUMB OR DUST} 7440-62-3) 0.27000] Haswachusetts DBP 0.2700008 Haosachusetta DRP
VANADIUH PENTOXIDE 1314-623-2 O.ICOOOHHuuchuuttu DRP 0.030000f Massachusatts DBP
VERHAYM 1929-77-7
VINCLOZOLIN 50471-44-8 .
VINYL ACRTATR 106-05-4 30.00000 Manzachusetts DEP 8.000000fMasanchusstte DBP
VINYL BROHIDR 593-60-2 3.56000J ACGIH TLV
VINYL CHLORIDB 75-01-4 3.47000] Haneachusstts DEP 0.380000f Haepachuaetts DEP
WARPARIN 81-81-2 0.26670§ACGIH TLV
XYLENB, {META-} 108-38-3 250, 00000 Missouri DOH 11.800000f Masaachuaatts DEP
XYLENB, [ORTHO-) 95-4%-6 250.00000)Minscuri DOH 11.800000fHassachusetts DEP
XYLBNE, ([PARA-) . 106-42-3 250.00000f Hinmour{ DOH 11.800000fHassachusatts DEP
XYLENES (HIXED ISOMBRS) 1330-30-7 250.00000 Hissouri DOH 11.800000 Hassachusetts DEP
XYLIDINE, (2,6-) B87-62~17| 133,30000JACGIH TLV .
%INC (PUMR OR DUST) 7440-66-6|
ZINC CONPOUNDS 0-19-9 133.33000§ ACGIN TLV*
ZINC CYANIDR §57-21-1 150.42000J ACGIH TLV*
ZINC PHOSPHIDR 1314-84-7
ZINC/2INC OXIDR 1314-13-2 66.67000FACOIH TLV
ZINRD 12122-67-7]-




. . - Miscellaneous ARARSs







. MISCELLANEOUS ARARs®

Code of State Regulations Revised Statutes of Missouri
10 CSR 10-2.060 ' 260.200(4) RSMO
* 10 CSR 10-2.070 ' 260.200(34) RSMO
10 CSR 10-2.100 | 260.210.1(1) RSMO
10 CSR 10-6.010
R o040 Code of Federal Regulations
10 CSR 10-6.180 40 CFR 263
10 CSR 20-6 40 CFR 264.116
10 CSR 20-6.200 | 40 CFR 264.118
10 CSR 20-7.015 40 CFR 264.228
10 CSR 20-7.031 40 CFR 264.600
10 CSR 23-4.010 (1) 40 CFR 264.1101
10 CSR 23-4.4060 (4) 40 CFR 264.1102
10 CSR 23-6.060 | | 40 CFR 265.373-381
10 CSR 25-6.263 (2) ‘ 40 CFR 403.5
. 10 CSR 25-7.264 2}(G)3 -
ig ggg gg:zgﬁ gggg“ Comprehensive Environmental Response,
10 CSR 25-7.264 (2)(L) Compensation and Liability Act l
10 CSR 60-4.030 CERCLA 121(d)(2)A
10 CSR 60-4.040 CERCLA 121(d)(3)
10 CSR 80-2.020 (1)(a)
10 CSR 80-2.020 (9)(a)1 -
10 CSR 80-2.020 (9)(2)5 Federal Regulations
10 CSR 80-2.020 (9)(b) FR 47982, 48047 (Revised 40 CFR 268.40)
40 CSR Part 122 »
b= =

. (a) Note that some of these notations may have been stated earlier.
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Final Record of Decision Area 18 Operable Uit
Lake Citv Aronv Ammunition Plan:, Independence, Missour:

Responsiveness Summary
Remedial Action at Area 18 Operable Unit
Lake City Army Ammunition Plant, Independence, Missouri

1. Overview

The United States Army established a public comment period from April 14 to May 14. 1997 for
interested parties to review and comment on remedial alternatives considered and described in
the Proposed Plan for the Area Eighteen Operable (Area 18 OU). The Proposed Plan was
prepared by the Army in cooperation with the U. S. Environmental Protection Agency (EPA) and
the Missouri Department of Natural Resources (MDNR). '

The Army also held a public meeting at 7:00 p.m. on April 22, 1997 at the Roger T. Sermon
Center in Independence, Missouri to outline the proposed remedy to reduce risk and control
potential hazards at the Area 18 QU. :

The Responsiveness Summary provides a summary of comments and questions received from
the community at the public meeting and during the public comment period as well as the
Army’s responses to public comments.

The Responsiveness Summary is organized into the following sections:

. Background on Community Involvement

. Summary of Comments and Questions Received During the Public Comment
Period and Army Responses

. Remaining Concerns

The selected alternative for the Area 18 OU, Soil Vapor Extraction and Treatment in
combination with Ground Water Extractiop and Treatment, includes the following major
components:

«  Soil vapor extraction and treatment using a multi-phase extraction system and
treatment of vapors.
. Ground water extraction and treatment.
. Institutional controls and long-term monitoring.
2. Background on Community Involvement

In August 1987. LCAAP was listed on the EPA's National Priorities List (NPL). A Federal
Facilities Agreement (FFA) was signed by the Army, EPA. and the State and went into effect on

E-1 February 1998




Final Record of Decision Area 18 Operable U'nu
Lake Citv Army Ammunition Plant. Independence. Missour:

November 28, 1989. The FFA establishes a procedural framework and schedule for developing.
implementing, and monitoring appropriate response actions for LCAAP.

Community relations activities that have taken place at LCAAP to date include:

. FFA process - After preparation of the FFA by the U. S. Army. EPA. and
MDNR, the document was published for comment. The FFA became effective
November 1989. ' ‘

. Administrative Record - An Administrative Record for information was
established in Building 3 at LCAAP. The Administrative Record contains
information used to support Army decision-making. All the documents in the
Administrative Record are available to the public.

. Information repositories - An Administrative Recora outline is located at the
Mid-Continent City Library, Blue Springs Branch (public repository) and at the
west entrance to the Plant (Building 6). :

. Community Relations Plan (CRP) - The CRP was prepared and has been
accepted by EPA and the State of Missouri and is being implemented. This plan
was updated in 1996.

. Restoration Advisory Board (RAB) - The RAB has been formed to facilitate
public input in the cleanup and meets quarterly. In addition to Army, EPA, and
Missouri oversight personnel, the RAB includes community leaders and local
representatives from the surrounding area.

. Mailing list - A mailing list of all interested parties in the community is
maintained by LCAAP and updated regularly. ‘

. Fact sheet - A fact sheet describing the status of the IRP at LCAAP was last
distributed to the mailing list addressees in November 1996.

. Proposed Plan - The Proposed Plan on this action was distributed to the mailing
list addressees for their comments. '

The Proposed Plan for this remedial action was distributed to the mailing list addressees for their
comments. and additional copies of the Proposed Plan were available at the April 22, 1997 public
meeting. A transcript of comments, questions and responses provided during the public meeting

was prepared. '

E-2 February 1998 .




Final Record of Decision Area |8 Operztie Unit
Lake Citv Army Ammurnuion Plant. Independence. Missourt

3. Summary of Comments and Questions Received During the Public Comment Period
and Army Responses :

Part I - Summary and Response to Local Community Concerns

In review of the written transcript of the public meeting, there were no community objections 10
the proposed remedial action indicated. No written comments were received during the public
comment period.

The majority of the comments received during the public meeting were in the form of questions
about the remedial investigation findings and the remedial action (i.e., what would be done. how
it would be done, and what effects the action might have). Representatives of the Army were
available to provide answers to the questions and also provided an overview presentation during
the meeting to describe the proposed actions.

Part II - Comprehensive Response to Specific Technical, Legal and
Miscellaneous Questions

There were no community objections to the proposed remedial action and there were no
comments or questions from the public as a result of the April 22, 1997 public meeting.

4. Remaining Concerns

Based on review of the transcript of the oral comments received during the public meeting, there
are no outstanding issues or remaining concerns associated with implementation of the proposed
remedial action.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SOURCE-AREA ALTERNATIVES "
Alternative SA-1: No Action NA NA

Alternative SA-2: Containment--

Capping and Vertical Barriers

* Erosion and sediment control and
stormwaler management provisions

* Installation of a cap

* Installation of a vertical barrier

* Revegetation of the cap

I. 40 CFR 264.228
10 CSR 25-7.264(2)(K)

l. Potentially
Applicable

1. The contaminated area will probably be classified as a sutface

impoundment. The State of Missouri at 10 CSR 25-
7.264(2)(K) incorporates by reference and sets forth standards
which modify or add to the federal requirements for surface
impoundments in 40 CER Part 264, Subpart K. 1f the
contaminaled area is classified as a surface impoundment, then
the closure and post-closure requirements in 40 CER § 264.228
and 10 CSR 25-7.264(2)(K) arc applicable.

2. 10 CSR 10.6.170

2. Applicable

. Fugitive dust emissions may be produced from the excavation

activities. The State of Missouri at 10 CSR 10 6.170 restricts
persons from causing or allowing fugitive particulate matter to
go beyond the premises whese such malter originates. ‘The
limitations on the quantitics as well as exceptions 1o the rule are
described in detail at 10 CSR 10-6.170 (1995).

mm—
——

3. 10 CSR 20-6.200

3. Applicable

. The pertinent requirements for storm water discharges that ae

cited at 10 CSR 20-6.200 Storm Water Regulation will provide
ARARs for excavation activitics, g

Notes: Because the State of Missour has received RCRA base authorization for certain parts of the RCRA Hazardous and Solid Waste Amendmients (HSWA) of 1984
to administer and enforce the RCRA hazardous waste management programs in lieu of the federal program, the State hazardous waste regulations will provide ARARs.
In addition, the State of Missouri in many instances incorporates by reference the federal hazardous requirements and sets forth State requirements which modify or

add to the federal requirements and the State has modified or added 10 the federal regul

table.

FWRONO840 IPOOLRODDIT_PNIMCT_ARAR THS.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs

ARARSTATUS COMMENTS
DESCRIPTION
SA-2 (Continued) 4. 59 Federal Register 47982, | 4. Applicable 4. Because the contaminated soil will be excavated and treated in

48047, September Y, 1994
(effective December 19,
1994) to be codified in the
Code of Federal Regulations
as revised 40 CFR § 268.48

- CFR § 268.40, using the identified waste code. The right hand |

a separate unit, when the soil is used as backfill, placement will
vceur, As a result, land disposal restrictions will he triggered.
Hazardous soils are generally subject to the LR treatment
standards that apply to the hazardous wastes with which the
svils arc contaminated (59 FR 47982, 47986, Scptember 9,
1994). Waste codes must first be identified for cach listed ik
characteristic hazardous waste. To discern the LDR treatment ;
standards for listed wastes and for wastes exhibiting the toxicity
characteristic, refer to the table titled “Treatment Standards fus
Hazardous Wastes" published in 59 Federal Register 47982,
48047, September 9, 1994, (effective December 19, 1994) 10
be codified in the Code of Federal Regulations as revised 40

column of this table, for non-wastewaler, i.c, soil, lists the
trealment standard appliced to each specific waste code. Soils
containing a specific waste can be land dispused as fong as the
concentration of the waste in the soil is below the specified
treatment standard. However, because contaminated soils are
considered by EPA to be significantly different in their
treatability characteristics from the wastes that have been
cevaluated in establishing the BDAT standards, contaminated
soils will generally qualify for a treatability variance under 40
CFR § 268.44 (59 FR 47982, 47987). The procedures for
obtaining a treatability variance are described at 40 CER §
268.44. ’

FAPRONGUYRB40NOON NROIDEFT_FNIAACT_ARAR TBL.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

| " REMEDIAL ALTERNATIVE

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

DESCRIPTION
, SA-2 (Continued)

5. 10 CSR 25-7.264(2)(6)3
10 CSR 25-7.264(2)(6)4

40CFR §264.116
40 CFR §264.119

5. Applicable

5. As a part of this remedial alternative, institutional controls witl
be employed. 40 CER. § 300.430(4)( 1 iii)(D) states that
EPA expects 1o use institutional controls such as water use and
deed restrictions 1o supplement engincering conttols as
appropriate for short- and long-term management to prevent o

limit exposure to hazardous substances, pollutants, or
contaminants. The State of Missouri incor porates by refeience
40CF.R. §§ 2()4.1‘ 16 and 264.119 and adds additional
requirements. The State of Missouri states at 10 CSR 25-
7.264(2)(G)3 that in addition 10 the requirements in 40 C.1°R. §
264.116, when an owner/operator certifies a closure which did
not result in the removal of wastes to background levels, the
owner/operator shall record a notation on an instrumerii whicl
is normally examined during title search that in peipetuity will
notify any potential purchaser of the property that the land has
been used to manage hazardous waste. Also, puissant 1o 10

|

CSR 25-7.264(2)(G)4, the notation shall be recorded with the |

recorder(s) of deeds in all countics in which the facility™s
located.

FAPROJG09B401\WPOOI ARODDEFT_FNIMCT_ARAR TBI.




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

Alternative SA- 3: Excavation with

Onsite Thermal Treatment,

Replacement and 2-ft. Cover

* Erosion and sediment control and
slormwaler management provisions

* Sclective excavation of inactive
waste lagoons

¢ Collection of ground water
infiltrating into the excavation and
onsile treatinent

* Set up of low temperature thermal
shipping facility onsite

* Treatment of excavatcd materials and
backfill onsite

¢ Installation of 2-f1. cap

i * Revegetation of disturbed arca

* Ground water monitoring

. 10CSR 10-6.170

1. Applicable

L. Fugitive dust emissions may be produced from the excavation
activities. The State of Missouri at 10 CSR 10-6.170 restricts
persons from causing or allowing fugitive particulate matter 1o
80 beyond the premises where such matter originates. The
limitations on the quantities as well as exceptions 1o the rule are |
described in detait at 10 CSR 10-6.170 ( tuus).

2. 10 CSR 20-6.200

2. Applicable

2. The pertinent requirements for storm water discharges that are
cited at 10 CSR 20-6.200 Storm Water Regulation will provide
ARARs for excavation activitics. ’

FAPRONIBAOIOOI \ROD\DET _FNLMCT ARAR TBE.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-3 (Continued)

3. 40 CFR § 264.600
40 CFR §§ 265.373
through 265.381

3 Potentially
Applicable

3. It appears that the thermab treatment unit will be classified as a
miscellancous treatment unit. 10 CSR 25-7.264 Standards for

Owners and Operators of Hazardous Waste ‘Freatment, Storage

and Disposal Facilities is the state rule that corresponds to 10
CER Part 264 Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilities,
“The State of Missouri does not have any provisions pertaining
to miscellancous treatment units. Therefore, if the thermal
treatment process takes place in a miscellaneous treatment unil
then the requirements in 40 CER § 264.600 would provide
ARARs. Also, the thermal treatment requirements of 40 CER
265.373-381 may be relevant and appropriate if the excivated
soil is 10 be treated in a device other than an enclosed device
using controlled flame combustion, unless 40 CIR 265.1
provides otherwise.

4. 10 CSR 25-7 264(2)(L.)\

4. Potentially
Applicable

4. If the contaminated soil is staged in piles before treatment, the

Army is determined to be a large quantity generator, and the
excavated soil remains in this arca for more than 90 days, then
the State of Missouri may define the remediation area as.a
waste pile. The State of Missouri at 10 CSR 25-7.264(2)(1.)
incorporates by reference and sets forth standards which
modify or add to the federal requirements for waste piles in 40
CFER Part 264, Subpart L.

FAPRONGISIO IOOLIROMDET _ENINACT ARAR Tit.




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

= o ————————

P

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS —ﬂ

SA-3 {Continued)

In order to be exempted from the waste pile requirements in 40
CER § 264.251, which Missowi incorpoates by reference; 40
CIR Part 264, Subpart F, which Missowri incorporates by
reference; and 10 CSR 25-7.264(2)(L.)2.E., the waste pile must
meet the following requirements: liquids or materials
containing free liquids are not place in the pile; the pile is
protected from surface water run-on by the stiucture or in some
other manner; the pile is designed and uperited Lo controf
dispersal of the waste by wind, where neeessary, by means
other than wetting; the pile will not generate leachate through
decomposition or other reactions: and the pile must be at feast
len feet ahove the historical high groundwater table. If the
remediation pad upon which the soil is placed is classificd by
the State as a waste pile and cannot meet the above stated
requirements for exemption, then the design and operating
requircments and closure and post-closure requirements will
provide ARARs.  In addition, if the remediation pad is
classified as a waste pile, then the excavated soil will need o
meet land disposal restrictions prior 1o placement in the waste
pile '

FWPRONGIIBIONPOOLRODWIFT_INIMCT _ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS - - COMMENTS
DESCRIPTION
SA-3 (Coentinued) 5. 59 Federal Register 47982, | 5. Applicable - 5. Backfilling with the treated soil may be a part of this temedial
- 48047, September Y, 1994, alternative, Because the contaminated soil will be excavated

(effective December 19, . and treated in a separate unit, when the soil is used s backfill,
1994) 10 be codified in the placement will occur. As a result, the land disposal restrictions
Code of Federal Regulations will be triggered. Hazardous soils are generally subject to the
as revised 4() CFR § 268.40 LDR treatment standards that apply to the hazardous wastes

with which the soils arc contaminated (59 FR 47982, 47986,

. September 9, 1994). Waste codes must first be identified for ,
cach listed and characieristic hazardous waste, ‘To discern the
DR treatment standards for listed wastes and for wastes
exhibiting the toxicity characteristic, refer to the table titled
“Treatment Standards for Hazardous Wastes” published'in 59 -
Federal Register 47982, 48047, September 9, 1994, (effective
December 19, 1994) (o be codified in the Code of Federal
Regulations as revised 40 CFR § 268.40, ustag the identificd
waste code. The right hand column of this tble, for non-
wastewater, i.c, soil, lists the treatinent standind applicd o cach
specific waste code. Soils containing a specific waste can be
land disposed as long as the concentiation of the waste in the
soil is below the specified treatment standard. However,
because contaminated soils are considered by EPA (o be
significantly different in their treatability characteristics from
the wastes that have been evaluated in establishing the BDAT
standards, contaminated soils will generally qualify for
treatability variance under 40 CFR § 268.44 (59 IR 47982,
47987). The procedures for obtaining a treatability variance
are described at 40 CFR § 268.44.

FAPRONGGYBA0 NPOOLROD\DFT_INIAACT_ARAR TBI,




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACT ION-SPECIFIC ARARs (Continued)

-

40 CFR § 264.228

Applicable

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SA-3 (Continued) 6. 10 CSR 25-7.264(2)(K) 6. Potentially 6. The contaminated area will probably be classificd as a surface

impoundment. The State of Missouri at 10 CSR 25-
1.264(2)(K) incorporates by reference and sets forth standards
which madify or add 1o the federal requirements for surface
impoundments in 40 CER Part 264, Subpart K. If' the
contaminated arca is classificd as a surface impoundment, then
the closure and post-closure requirements in 40 CIR § 264.224
and 10 CSR 25-7.264(2)(K) arc applicable,

7. 10 CSR 25-7.264(2)(6)3
10 CSR 25-7.264(2)(6)4
40 CFR § 264.116
40 CFR § 264.119

7. Applicable

7. As a part of this remedial allernative, institutional controls will -
be employed. 40 C.F.R. § 300.430(a) 1)(Gii)(D) states tha
EPA expects to use institutional controls such as water use and
deed restrictions to supplement engincering controls as
appropriate for short- and long-term management to prevent o
litnit exposure to hazardous substances, pollutants, or
contaminants. The State of Missouri incorporates by reference
40 C.F.R. §§ 264.116 and 264119 and adds additional
requirements. The State of Missouri states at 10 CSR 25-
7.264(2)(G)3 that in addition to the requirements in 40 C.IF.R. §
264.116, when an owner/operator certifies a closure which did
not result in the removal of wastes (o background levels, the
owner/operator shall record a notation on an instrument which

. is normally examined during title search that-in perpetuity will
nutify any potential purchascr of the property that the land has
been used to manage hazardous waste. Also, pursuant o 10
CSR 25-7.264(2)(G), the notation shall be recorded with the -
recorder(s) of deeds in all counties in which the facility is
located.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
) DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

Alternative SA-5: Excavation with

Offsite Treatment and Disposal

« Erosion and sediment control and
stormwater management provisions

» Selective excavation of inactive
waste lagoons

» Coltection of giound water
infiltrating into the excavation and
onsile treatment

* Transportation of excavated material
offsite for treatment and disposal

» Backfilling of cxcavated arcas with
clean fill, regrading, revegetation

¢ Ground water monitoring

1. 16 CSR 10-6.170

2. 10 CSR 25-6.263(2)
40 CFR Par1 263
CERCLA § 121(d3)(3)

1. Applicable

2. Applicabile

1. Fugitive dust emissivas may be produced from the excavation
activities. The State of Missouri it 10 CSR 10 6.170 restricts
persons from causing or allowing fugitive particulate matter to
go beyond the premises where such matler originates. The
lniitations on the quantities as well as exceptions 1o the wle ae
described in detail at 10 CSR 106,170 (1995).

2. 10 CSR 25-6.263 Standards tor Transpmiers of Hazatdous

Waste incorporates 40 CEFR Part 263 by reference and sets
{orth additional state requirements. 10 CSR 25 6.263(2)
provides that a hazardous waste transporter shall comply with
the requirements of this Missouri scction in addition (o the
federal transporter requirements.  State and federal wansporter
requirements such as manifest and packaging requirements will
provide ARARs, Also, facilitics used for off-sile disposal me
required by CERCLA § 121{d)(3) to be in compliznce with all
pertinent RCRA requirements (have a RCRA permit o interim
status and have any releases from Solid Waste Management
Units being controlled by corrective action).

3. 10 CSR 25-7.264(2)(K)
40 CFR § 264.228

3. Potentially
Applicable

3. The contaminated area will probably be classificd as a swace

tmpoundment. The State of Missouri at 10 CSR 25-
7.264(2)(K) incorporates by reference and sets forth standards
which modify or add to the federal requirements for surface
impoundments in 40 CER Part 264, Subpart K. 1l the
contaminated arca is classificd as a surfuce impoundnient, then
the closure and post-closure requircments in 40 CER § 264.228
and 10 CSR 25-7.264(2)(K) arc applicable.

ERONGIIBAOINOOLARODIDFT_INLINACT ARAR TBE,




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Conlinucd)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION .
SA-5 (Continued) 4, 10 CSR 25-7.264(2)(6)3 4, Applicable 4. Asa parl of this remedial alternative, institutional controls will
’ 10 CSR 25-7.264(2)(6)4 be enployed. 40 CF.R. § 300.430(a)(] JAIXD) states that
40 CFR § 264.116 . EPA expects to use mstitutional controls such as water use el
40CFR § 264.119 decd restrictions to supplement engineering controls as

appropriate for short- and long-term management o preveat or

limit exposure to hazardous substances, potlutants, or

contaminants. The State of Missouri incorporates by reference

. 40 C.F.R. §§ 264.116 and 264.119 and adds additional
requirements, The State of Missouri states at 10 CSR 25-
7.264(2)(G)3 that in addition to the requirements in 40 C.F.R. §
264.116, when an owner/operator certifies a closure which did
not result in the removal of wastes 10 background fevels, the
owner/operator shall record a notation on an insttument which
is normally examined during title search that in petpetuity will
nutify any potential purchaser of the property it the land has
been used to manage hazardous waste. Also, pursuant to 10
CSR 25-7.264(2)(G)4, the notation shall be recorded with the

" recorder(s) of decds in all counties in which the facility is
lgcated.

10
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DESCRIPTION OF REMEDIAL-ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SA-6 Option 1/SA-8 Option 2a 1. 1O CSR 10-6.170 I. Applicable 1. Pugitive dust emissions may be produced from the excavation
Land Farming activities. The State of Missouti at 10 CSR 10-6.170 restricly
¢ Land farming of contaminated soil persons from causing or allowing lugitive patticuliale malter to
without air controls. Land farming gv beyond the premises where such matter ongmates. The
under this option will be performed limitations on the quantitics as well as exceptions to the rule we
in an open area without any air described in detail at 10 CSR 10-6,170 (1995).
conlrol system.
* Excavate soil to 20 (1.
+ Construct a remediation pad that will
cunsist of a liney and sand. Piping
will be installed in the sand (o collect
run-ofl. » Spread 2 f1. soil layer on
the sand.
* Backfill with treated soil,

2. 10 CSR 20-6.200

2. Applicable

2. The pertinent requircments for storm water discharges that are
cited at 1) CSR 20-6.200 Storm Water Regulation will I)T()VI(IL
ARARs for excavation activities.

I APRONSUIEA0IPOOLRODIDFT_NIMCT_ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARS (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS "‘COMMENTS
DESCRIPTION
SA-6 Option 1 /SA-8 Option 2a 3. Missouri fitle V Permit 3. TBC Guidance | 3. The Clean Air Act Amendments of 1990 added the Title V
(Continued) Program Program which establishes a federal operating permit program :
for numerous sources of air pollution. The CAA Amendments '
10 CSR 10-6.010 Patentially fequire Missouri (o mudily jts operating pesmit program lor
Applicable sources of air pollutants to meet the requirements of ‘Title V by

November 15, 1993. According 10 a personal communication
with Erie Giroir of the Missouri Al Potution Control Program,
Missouri has submitted w0 BPA their Title V Permit Progeam
and expect it to be aceepted by the end of 1995, Missouri is
currently operating on an interim progeam. Until the Missouti
sule is approved by EPA, it provides only TBC guidance.
Missouri has adopted the National Ambient Air Quality
Standards (NAAQS) and enforces them through permits,
These Missouri standards are published at ) CSR 10-6.010
(1994), Ambient Air Quality Standards. W emissions exceed
regulated levels, then the Air Pollution Control Program may
requise Air Pollution Dispersant Mudeling Lo be conducted.
Based on results of the modeling, some lorm of air pollution
control may be requited. | Personal communication with K.
Nuyen (314) 751-4817). In addition, Missouri's Air

12
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

SA-6 Option 1/SA-8 Option 2a
(Continued)

Pollution Control Progeam utilizes "acceplable ambient levels”
(AALs), which have not been promudgated and apply only for
construction permits. These levels represent the concentration
of a contaminant that is not to be exceeded aft the fence line.
{Personal communication with E. Giroir (314)751-4817 4

Al emission points at a Superfund site would be considered
one stalionary source for purpose of determining applicability
of "Prevention of Significant Deterioration” (’SD) Review,
LCAAP does not appear (o be o “major source” pursuant to 4¢
CFR § 52.21¢b)(1)(iXa) (1994). Even though LCAAP site
could be designated a mijor soutce pursuant 1w 40 CI'R §
52.21(b)(1 )XY (1994) if the combined cmission points af-
LLCAAP emit (or have the potential 1o emit). 250 or more tons
of any regulated poilwtant a year, it js unlikely that this would

“oceur,

Although LCAAP would not be required under CERCILA 1o
obtain a Missouri Air Pollution Control Permit since this would
be an administrative requirement, alf the substantive
requircments of a permit could potentially be ARAR. T'o
obtain an Air Pollution Control Permit, the pernmtice pust
estimate the emissions anticipated from the entire process. If
the potential emissions are expected to be greater than the
regulated fevel published at 10 CSR 10-6 Tahle I, then a
Missouri Air Pollution Control Permit is required. Because
LCAAP is located in Jackson County which is an artainment
aren, the Air Pollution Control Rules Specific to the Ourstate
Missouri Arca, would be potentially applicable {10 CSR 10-3
(1991, amended 1992)}. Although this chapter dentifies (he
restrictions that would potentiatly be meotporated in o permit
fur remedial construction activities at Area 18, the only section
applicable to Jackson County restricts sulphur compoum
emissions (10 CSR_10-3. 104)).

FWRONSIHEAD NPOOLARODDET_INIMCT_ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option 1/SA-8 Option 2a
(Continued)

None of identificd contaminants of concern fall into this
category; thercfore, Chapter 3 provides no ARARs. | Personal
communication with K. Nuyen (3 14) 751-4817].

4. 10 CSR 25-7.264(2)(1.)

4. Potentially
Applicable

- The State of Missouri may define the remediation pad upon

which the excavated soil will be placed as a waste pile if the
Army is determined (o be a large quantity geacrator and the
excavated soil remains in this area for more than 90 days. The
State of Missouri at 10 CSR 25-7.264(2)(L.) incor porates by
reference and sets forth standards which modily or add 10 the
federal requicements for waste piles in 40 CFR Part 264,
Subpart L. In order to be exempted from the waste pile
requirements in 40 CFR § 264.251, which Missouri
incorporates by reference; 40 CIR Part 264, Subpart F, which
Missouri incorporates by reference; and 10 CSR 25-
1.264(2)(L)2.F., the wasle pile must meet the following
requirements: liquids or materials containing free tiquids are
not place in the pile; the pile is protected from susface water
run-on by the structure or in sume other manner: the pile is
designed and operated to control dispersal of the waste by
wind, where necessary, by means other than welting; the pile
will not generate leachate through decomposition or other
reactions; and the pile must be at feast ten feet ubove the
historical high groundwater table. I the remediation pad upon
which the soil is placed is classificd by the State as a waste pile
and cannot meet the above stated requirements fur excmplion,
then the desiga and operating requicements wd closure and
post-closure requircments will provide ARARs. In addiaon, i
the remediation pad is classilicd as o waste pile, then the
excavated soil will need to meet fand disposal restrictions o
to placcment in the waste pile

l-'.\l’ROl\tSO‘)MUI\l’(}()l.\R()l)\I)I-TJNl.\A('F__ARAR.TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE

ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SA-6 Option 1 /SA-8 Option 2a 5. 59 Federal Register 47982, | 5. Applicable 5. Because the contaminated soil witl be excavated and teated in

(Continued)

48047, September 9, 1994,
{elfective December 19,
1994) (v be codified in the
Code of Federal Regutations
as revised 40 CFR § 268.40

a separate unit, when the soil is used as back il placement will
oceur. As a resualt, land disposal réstrictions will he triggered
Hazardous soils are generally subject to the LDR yeatment
standards that apply to the hazardous wastes with which the
soils are contaminated (59 FR 47982, 47986, September 9,
1994). Waste codes must first be identificd for cach listed and
characteristic hazardous waste. To discern the 1.DR treatment
standards for listed wastes and for wastes exhibiting the toxicity
characteristic, refer w the table titded “Treatment Standurds for
Hazardous Wastes” published in 59 Federal Register 47982,
48047, September 9, 1994, (effective December 19, 1994} to
he codified in the Code of Federal Regulations as revised 40
CER § 268.40, using the identified waste code. ‘The right hand
column of this table, for non-wastewater, i.c, soil, fists the
trcatment standard applicd to cach specific waste code. Soils
containing a specific waste can be land disposed as long as the
concenteation of the waste n the soil is below the specificd
treatment standard. However, because contaminated soils are
considered by EPA o be significantly different in their
treatability characteristics from the wastes that have been
evaluated in establishing the BDAT standards, contaminated .
soils wili generally qualify for a treatability vasiance under 40
CI'R § 268.44 (59 FR 47982, 47987). ‘The proceduies for
uobtaining a treatability variance are described al 40 CFR §

__268.44.

I \APRONGOIBAOIPOOL \ROIFT_INIMCT_ARAR TBL,
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs ARAR STATUS COMMENTS
DESCRIPTION
SA-6 Option 1/5A-8 Option 2a 6. I0CSR 25.7.264(2)(K) 6. Potentially 6. The contaminated arca will probubly be classitied as a sui face
(Continued) 40CFR § 264.228 Applicable impoundment. The State of Missouri at 10 CSR 25-

7.2042)(K) incorporates by reference and sets forth stundards
which modify or add 1o the federal requirements for s face
impoundments in 40 CER Pant 264, Subpart K. 11 the
contaminated area is classificd as a surface impuundment, then
the closure and post-closure requircments in 40 CFR § 264.22%
and 10 CSR 25-7.264(2)(K) are applicable.

7. 10 CSR 25-7.264(2)(6)3 7. Applicable 7. As d part of this remedial aliernative, institutional controls will
10 CSR 25-7.264(2)(6)4 be employed. 40 CF.R, § 300.430(a) DiD) states thi
40 CFR § 264.116 EPA expects to use institutional controls such as waler use and
40CFR § 264.119 deed sestrictions (o supplement engincering controls as

appropriate for short- and long-term management 1o prevent or
limit exposure to hazardous substances, pollutants, or
contaminants. The State of Missouri incorparates by refercnce
40 C.E.R. §§ 264.116 and 264.1 19 and adds additional
requirements, The State of Missouri states at 10 CSR 25-
7.264(2)(G)3 that in addition to the requirements in 40 C.F.R. §
264.116, when an ownerfoperator cerlifics a closure which didd
not result in the removal of wastes 10 background levels, the
owner/operator shall record a notation on an instrument which
is normally examined during title scarch that in perpetuity witt
notify any potential purchaser of the property that the land has
been used to manage hazardous waste, Also, pursuant 1o 10
CSR 25-7.264(2)(G)4, the notation shall be secorded with ihe
recorder(s) of deeds in all counties in which the lacility is
located.

16
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option2/SA-8 Option 2b

Land Farming

» Land farming of the contaminated
soil with air controls. "This will
include collection and treatment of
vapors generated during land
farming. Land farming under this
option will be performed in a closed
sfructure,

¢ Perform a predesign study to further
define the extent of soit
contamination, engincering design
data, and waste classification.

« lnstall ervsion and sediment controls
and implement storm water
management actions.

* Excavate VOC-contaminated soil to a
depth ol approximately 20 ft., except
the northern half of AOC2 which will
he excavated to 3 ft. (12,300 CY).
Superficial soil will also be excavated
since it is contaminaled with VOCs,

¢ Perform confirmatory sampling of the
excavation to verily VOC removal.

» Coflect ground water infiltrating into
the excavation and treat by using the
existing Area 18 removal action
wiler treatnent system.

¢ Treat VOC-contaminated soil onsite
using land furming treatiment
technology.

¢ Conduct sampling of reated soil to
confirm that treated soil meets VOC
remediation goals and the TCLP test

1. 10CSR 10-6.170

} 2. 10 CSR 20-6.200

3. CERCLA § 12Hd)2)0A)

1. Applicable

2. Applicable

3. Applicable

1. Fugitive dust emissions'may be produced from the excavation

activities. The State of Missouri at 10 CSR 10-6.170 restricts
persons from causing or allowing fugitive particulate matter to
8o beyond the premises where such nater originates. The
limitations on the quantitics as well as exceptions tu the tule we
described in detait at 10 CSR 10-6.170 (1995).

- 'The pertinent requirements for storm water discharges that me

cited at HY CSR 20-6.200 Storm Water Regulation wnll provide
ARARs for excavation activitics.

. Pursuant 1o this remedial alternative, the ground water

infiltrating into the excavation will be collected and treated by
using the existing Arca 18 removal action water trcatiment
system. CERCLA § 121(d)(2)(A) requires that by completion
of a selected remedial action that any havardous substance,
pollwtant, or contaminant remaining on site, attains cither non-
zero MCLGs pursuant to the SDWA, or in their absence,
MCLs, when such goals or limils are relevant and appropriate
under the circumstances ol the release. As a resuly, the
collected and treated groundwater being dischanged 10 1he
Tadustrial Wastewater Treatment Plant (IWTT) will obably
have to meet pon-zero MCLGs or MCls.

FAPROMUYBSONPOOTARODDET_ENIMAUCT ARAR T8I
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option2/5A-8 Option 2b
(Continued)

4.40 CFR §264.1101
40 CFR § 264.1102

4. Potentinlly
Applicable

4, Pusuant to this remedial alternative, the kind tanming
teclnology will be perlormed in a closed structure. As a tesult,
the closed structure will prabably be classified as a containment
building under RCRA. If the clused structure is classified ay u
containment builiding, then the design and operating
requirements at 40 CER § 264, 1101 and the closure and pust-
closure care requirements at 40 CFR § 264.1102 wanikb he
ARAR. The State of Missouri has no equivalent provisions 1o
40 CFR § 2641101, Desipn and Operating Standiuds for
Containment Building and 40 CER § 264.) 102 Closure and
Pust-closure Care,

5. Missouri Title V Permit
Program '

10CSR 10-6.010

5. TBC Guidance

Potentially
Applicable

5. The Clean Air Act Amendments of 1990 added the Title vV
Program which establishes a federal operating permit progrin
for nuinerous sources of air pollution. The CAA Amendments
require Missouri 10 modify its operaling permit program for
sources of air pollutants to meet the requirements of Title V by
November 15, 1993, According to a personal communication
with Eric Giroir of the Missouri Air Pollution Conttol Program,
Missouri fas submitted 10 EPA their Title V Petmie Program
and cxpect it 1o be accepted by the end of 1995, Missowti is
currently operating on an interim program. Until the Missouri
rule is approved by EPA, il provides only TBC guidunce,

Missouri has adopted the National Anybient Air Qualiy
Standards (NAAQS) and enforces them through penmts
These Missouri standards arc published a1 10 CSR 10-6.010
(1994), Ambicnt Air Quality Standands. If emissions exceed
regulated levels, then the Air Poltution Contiol Program may
require Air Pollution Dispersant Modeling 1o be conduicted.
Based on results of the modeling, some form of air poliution
control may be required. {Personal communication with K.
Nuyen (314) 751-48171. In addition, Missouri's Air

FAPRONGUIBAGIPOOLR L WDFT_INIACT _ARAR THI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continved)

" REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

SA-6 Option2/SA-8 Option 2b
(Continued)

Pollution Control Program utilizes "acceptable ambiuent tevels”
{AALs), which have not been promutgated and apply only lor
construction permits, ‘These levels represent the concentration
of a contaminant that is not 1o be exceeded at the fence line.
[Personal communication with E. Giroir (314) 751-48| 7.

Al emission points al a Superfund site would be considered
one stationary source for purpose of determining applicability
of "Prevention of Significant l)cl(,numlmn" (l‘Sl)) Review.
LCAAP does not appear to be a “major source” pursuant to 40
CFR § 52.21(b)(1)(i){a) (1994). Even though LCAAP site
could be designated a major source pursuant o 40 CER §
52.21(b)(1)(i)(h) (1994) if the combined emission points at
LCAAP emit (or have the potential to emit) 250 or more tons
of any regulated pollutant a year, it is unlikely that llns woukl
aceur,

Although LCAAP would not he required under CERCLA to
obtain a Missouri Air Pollution Control Peymit since this would
be an administrative requirement, all the substantive
requirements of a permit could potentially be ARAR. ‘To
obtain an Air Pollution Control Permit, the permittee must
estimate the emissions anticipated from the entire process. I
the potential emissions arc expected to be greater than the
regulated level published at 1O CSR 10-6 Table 1, then a
Missouri Air Pollution Control Permit is required. Because
LCAAP is located in Jackson County which is an attainment
area, the Air Pollution Contol Rules Specific to the Owtstate
Missouri Area, would be potentially applicable {10 CSR 10-3
(1991, amended 1992)]. Although this chapter identifies the
restrictions that would potentially be incorporated in a permit
for remedial construction activities at Arca 18, the only section
applicable to Jackson County restricts sulphm umqmuml
emissions (10 CSR 10-3.100).

I-\WPRONRGOYESS IVOOLARODDBET ININCT ,I\RA.R.TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option2/SA-8 Option 2b
(Continued)

6. 59 Federal Register 47982,
48047, September 9, 1994,
(effective December §9,
1994) to be codified in the
Code of Federal Regulations
as revised 40 CFR § 268.40

0. Applicable

None of identified contaminants of concern fall into this
category; therefore, Chapter 3 provides no ARARs. (Personat
communication with K. Nuyen (314) 751-4817).

. Because the contaminated soil will be excavated and treated in

a scparatc unit, when the soil is used as backfill, placement will
oaceur. As a result, the land disposal restrictions will be
triggered. Hazardous soils are generally subject to the LDR
treatinent standards that apply to the hazardous wastes with
which the soils are contaminated (59 FR 47982, 47986,
September 9, 1994). Waste cades must first be identificd for
cach listed and characteristic hazardous waste. “To discern the
LDR treatment standards for listed wastes and for wastes
exhibiting the toxicity characteristic, refer to the table titled
“Treatment Standards for Hazardous Wastes® published jn 59
Federal Register 47982, 48047, Seprember 9, 1994, (effective
December 19, 1994) 0 be cudified in the Code of Federal
Regulations as revised 40 CER § 268.40), using the identified
wasic code. The right hand column of this table, for non-
waslewater, i.c, soil, lists the treatment standard applied to each
specific waste code. Soils containing a specific waste can be
land disposcd as long as the concentration of the waste in the
soil is below the specified treatment standurd, However,
because contaminated soils are considered by LPA 1o be

~ significantly different in their tecatability characteristics from

the wastes that have been evaluated in cstablishing the BDAT
standards, contaminated soils will generally gualify for a
treatability variance under 40 CIR § 268.44 (59 IR 47982,
47987). The procedures for obtaining a treatability variance
are described at 40 CFR § 208.44,

FAPROMDIBAINPOOINRODWDIT _ENLMCT_ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option2/SA-8 Option 2b
(Continued)

7. 10 CSR 25-6.263(2)
40 CFR Part 263
CERCLA § 121(d)(3)

7. Applicable

7. Pursuant to this remedial alternative, the contaminated soil miay
be transported off-site fos (urther weatment and disposal. 10
C5R 25-6.263 Standards for Vranspotters of Hazadous Waste
incorporates 40 CER Part 263 by reference and sets furth
additional state requirements. 10 CSR 25-6.263(2) provides
that a hazardous waste transporter shall comply with the
requirements of this Missouri section in addition 10 the federal
transporter requirements. State and (ederal tansporter ,
requircments such as manifest and packaging iequisemeats will
provide ARARs. Also, facilitics used for off-site disposal are
required by CERCLA § 121(d)(3) to be in compliance with all
pertinemt RCRA requirements (have a RCRA permit or interim
status and have any releases from Solid Waste Management

FAPROMGOIRA0 IPOOLRODDET _INIMACT_ARAR TBIL,
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-6 Option2/SA-8 Option 2b
(Continued)

8. 10 CSR 25-7.264(2)(K)
40 CFR § 264.228

9. 10 CSR 25-7.264(2)(G)3
10 CSR 25-7.264(2)(G)4
40 CFR § 264.116
40 CFR § 264.119

8. Potentially
Applicable

1

Y. Applicable

8. The contaminated arca will probably be classified as a surface
impoundment. The State of Missouri a1 10 CSR 25-
T.264(2K) incorporates by seference and sets forth standards
which modily or add to the federal iequirements for surface
impoundments in 40 CI'R Part 264, Subpust K. If the
contaminated area is classificd as a suface impoundment, then
the closure and post-closure requirements in 40 CER § 264,224
and 10 CSR 25-7.264(2)(K) are applicable.

9. As a part of this remedial alternative, institutional controbs will

be employed. 40 C.E.R. § 300.430(a)( 1 )}iii)()) states that
EPA expects to usc institutional controls such as water use and
deed restrictions to supplement engineering controls s
appropriate for short- and long-term management 1o prevent or
limit exposure to hazardous substances, pollutants, or
contaminants. 'The State of Missouri incorporates by refeience
40 C.ER. §§ 264.116 and 264.119 and adds additional
requirements. The State of Missouri states at 10 CSR 25-
7.264(2)(G)3 that in addition to the requirements in 40 C.1R. §
264.1186, when an owner/operator certifies a closure which did
not result in the removal of wastes 10 background levels, the

-awner/operator shall record a notation on an instrument which
is normally cxamined during title search that in peipetuity will
nulify any potential purchaser of the property that the land has
been used (o manage hazardous waste. Also, pursuant 1o [0
CSR 25-7.264(2)(G)4, the notation shall be recorded with the
recorder(s) of deeds in all counties in which the Tacility is
located.

IFAPRONGUIBAD IO RC il)\l)l’l'_l-'Nl,\A(.'l'_l\RAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SA-6 Option2/SA-8 Option 2b 10. 10 CSR 25-7.264(2)(6)3 10. Applicable 10. As a part of this remediad alternative, institstional contols will
{Continued) 10 CSR 25-7.264(2)(b)4 be employed. 40 CER. § 300.430G0(1n) D) states that
40 CFR § 264.1 16 EPA expects to use institutional controls such as water use and
40 CIR § 264.119 deed restrictions to supplement engineering controls as

appropriate for short- and long-tesm management o prevent
or limit exposure to hazardous substances, pollutants, or
contaminants. The State of Missouri incorporates by
reference 40 C.E.R. 88§ 264,116 and 264.119 and adds
additional requirements. The State of Missouri states at 10
CSR 25-7.264(2)(G)3 that in additivn to the requitemients in
40 C.F.R. § 264.116, when an owncr/operator centilies a
¢losure which did not result in the removal of wastes 10
background levels, the owner/operator shall record a notation
on an instrument which is normally examined during title
search that in perpetuity wifl notily any potential purchaser ol
the property that the land has heen used to nanage hazardouos
waste. Also, pursuant to 10 CSR 25-7.264(2X( )4, the
noiation shait be recorded with the recorder(s) of deeds in all

counties in which the facility is located.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-7 In-Situ Soil Yapor Extraction
and Treatment

* Perfor pilot 1ests to document the
effectivencss of the SVE technology
and also collect the required design
parameters like vapor flow rate, radius
of influence of vapor extraction wells,
clc.

* Install vapor extraction wells and
manifold the vapor collection pipes to
the treatment system,

* Set up a thermal oxidation unit onsite
tu treat the collected vapors,

* Excavate trenches and install a ground
water recovery system (o lower the

- ground water table.

* Dispose the soil excavated to install
the ground water recovery trenches at
an approved offsite facility.

* Treat the recovered ground water in
the onsite treatment systen,

* Maonitor the VOC concenlrations in
the SVE exhaust air,

*  Shut off the system once the SVE
cxhibits an asymptotic low
concentration of volatiles in the
cxhaust air.

1. 10CSR 10-6.170 (1995)

2. 10 CSR 20-6.200

3. 40 CFR § 264.600

1. Applicable

2. Applicable

3. Potentially
Applicahle

Fugitive dust emissions may he produced from the excavation
activities. ‘The State of Missouri st 10 CSR 10-6.170 restricts
persons from causing or allowing fugitive particulate matter to
g0 beyond the premises where such matter originates. The
limitations on the quantitics as well as exceptions to the rufe
arc described in detail a1 10 CSR 10 6.170 (1995).

The pertinent requirements for storm water discharges that are
cited at 10 CSR 20-6.200 Storm Water Regulation will
provide ARARs for excavation activities,

The thermal oxidation unit used w treat the collected vapors
will probably be classified as a miscellaneous tcatment unit
under RCRA. 10 CSR 25-7.264 Standasds for Owners and
Operators of Hazardous Wasle Treatment, Storage and
Disposal Facilities is the state rule that corresponds to 1) CER
Part 264 Standards for Owners and Operators of Hazmdous
Wasle Treatment, Storage and Disposal Facilities. The State
of Missouri daes not have any provisions pertaining to
miscellaneous treatment units. Therefore, if the thermal
treatment process takes place in a miscelancous treatment
unit, then the requirements in 40 CFR § 264.600 would
pravide ARARs, '

4. CERCLA § 121(d)(2)(A)
10CSR 23-4.010(1)
10 CSR 23-4.060(14)

4, Applicable

Pursuant (o this remedial alternative, the ground water
infiltrating into the excavation will be collected and treated by
using the existing Area 18 remuoval action wates treatinent
system.

E \I'R()]\N)‘)Hd(ll\l’()()l.\KUI)\DFT_I"NL\ACI'_ ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

SA-7 (Continued)

CERCLA § 121(d)(2)(A) requires that by completion of a
selected remedial action that any hazardous substance, poltutant,
or contaminant remaining on site, attains either non-zero
MCLGs pursuant (0 the SDWA, or in their absence, MCLs,
when such gaals or Hmits are relevant and appropriate under the
circumstances of the release. As a result, the collected and
treated groundwater being discharged 1o the IWTP will probably
have to meet non-zero MCLGs or MCLs.

In addition, as a part of this remedial alternative, exteaction
wells may be constructed. ‘The Rules of the Missouri
Depariment of Natural Resources, Division of Geology and
Land Survey, Chapters 1 through 6 apply o all wells in Missouri
unless specifically exempied by the Missouri Water Well Drilier
Law. Extraction wells used in site remediation are regulated by
Chapter 4, titled "Monitoring Well Construction Code,” and are
included in the definition of “monitoring wells" in this chapter at
10 CSR 23-4.010(1) (1994), Among other things, the Chapter 4
rules set forth criteria for the placement of wells, the genctal
protection of groundwater quality and resources, as well as
drilling methods and construction standards. However,
according to 10 CSR 23-4.060(14), the standasds for
construction of extraction wells is detenmined on 3 case-hy-case
basis by the division. -

FPRONGOIBAIPOOLMROIMET INIAACT_ARAR.TBI,
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
SA-7 (Conltinued) 5. Missouri Title V Permit 5. TBC Guidance 5. 'The Clean Air Act Amendments of 1990 added the Tide V
Program Pregram which establishes a federal operaling permit program
for numeraus sources of air pollution. The CAA Amendments
10 CSR 10-6.010 Potentinlly require Missourd 1o modify ity uperating permit program fo
Applicable sources of air pollutants to meet the vequirements of “Title V

by November 15, 1993, Accunding w a personal
communication with Eric Giroir of the Missouri Air Pollution
Contral Program, Missouri has submittcd to TPA their Tile V
Permit Program and expeet il to be aceepted by the e of
1995. Missouri is currently operating on an interin program,
Until the Missouri rule is approved by EPA, it provides only
TBC guidance. :

Missouri has adopted the National Ambicnt Air Quality
Standards (NAAQS) and enforces them through permits, These
Missouri standards are published at 10 CSR 10-6.010 (1994),
Ambient Air Quality Standards. If cmissions exceed teguiated
levels, then the Air Poltution Control Program may requite Air
Pallution Dispersant Modeling to be conducted. Bused on
resulls of the modeling, some form of air pollution
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARSs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

SA-7 (Continued)

control may he required. {Personal conmumcation with K.
Nuyen (314) 751-4817). In addition, Missouri’s Air

Pollution Control Program utilizes "acceptable ambicat levels”
(AALs), which have not been promulgated and apply only for
construction permits. These levels represent the concentration
of a contaminant that is not to be exceeded at the fence hne,
{Personal communication with E. Giroir (3 14)751-4817.}

All emission points at a Superfund site would be considered one
stalionary source for purpose of determining applicability of
“Prevention of Significant Deterioration” (PSD) Review.
1.CAAP docs not appear to he a "major source” pursuant 1o 40
CFR § 52.2H(b)(1)(1)(a) (1994). Even though LCAAP site could
he designated a major source pursuant (0 40 CFR §
52.21(b)(1)(XD) (1994) if the combined emission puints wl
LCAAP emit (or have the potential to emit) 250 or more tons ul
any regulated pollutant a year, it is unlikely that this would
oceur.

Although LCAAP would not be required under CERCLA 10
obtain a Missouri Aie Pollution Control Permit since this would
be an administrative requirement, all the substantive
requirements of a permit could potentiafly be ARAR. To obtain
an Air Pollution Contral Permit, the permiltee must estimate the
emissions anticipated from the entire process. If the potential
emissions are expected to be greater than the regulated level
published at 10 CSR H)-6 Table [, then a Missowri Air Pollution
Control Permit is required. Because LCAAP is located in
Jackson Counly which is an atlainment area, the Air Pallytion
Cuoutrol Rules Specific 1o the Outstate

PAFRORAIRIDIPOOLRODWET FNIMCT_ARAR THI,

27




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARS (Continucd)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs { ARARSTATUS COMMENTS
DESCRIPTION
SA-7 (Continued) Missouri Area, would be potenially applicable [10 CSR 10-3

(1991, amended £992)]. Although this chapter identifics the
restrictions that would poteatially be incotporated in a permit Lo
remedial construction activities at Area 18, the only section
applicable to Jackson County restricts sulphur compound
emissions (10 CSR 10-3.100). None of identificd contaminants
of concern fall into this category; therelore, Chapter 3 provides
no ARARs. [Personal communication with K. Nuyen (314) 751-
4817].

6. 10 CSR 25-6.263(2)
40 CFR Pat 263
CERCLA § 121(d)(3)

6. Applicable

Under this remedial alternative, contaminated soil that is
excavated in order to install the ground water recovery
trenches will be disposed of off-site at an approved facility.
10 CSR 25-6.263 Standards for Transporters of Hazardous
Waste incorporales 40 CER Part 263 by reference and sets
forth additional state requirements. 10 CSR 25-6.263(2)
provides that a hazardous waste transposter shall comply with
the requirements of this Missouri section in addition to the
federal transporter requirements. State and federal transportet
requirements such as manifest and packaging requircinents
will provide ARARs. Also, fucilitics used for off-site disposal
are required by CERCLA § 121(d)(3) 10 be in compliance
with all pertinent RCRA requirements (have a RCRA permit
or interim status and have any releases from Solid Waste
Management Unils being controlled by corrective action).

FAPRONGDSBSHOULRODWET, INIMCT ARAR THY.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC: ARARs (Continucd)

10 CSR 25-7.264(2)(6)4
40CER § 264.116
40CFR § 264.119

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION -
SA-7 (Continued) 7. 10 CSR 25-7.264(2)(6)3 7. Applicable 7. As a part of this remedial alternative, institational controls will

be vinployed. 40 C.E.R. § 300.430¢a)¢ H)(Gii)D) states that
EPA expects 1o use institutional comtrols such s waler use snd
deed restrictions (0 supplement engincering controls as
appropriate for short- and long-ter management to prevent
or limit exposure 1o hazardous substances, pollutants, or
contaminants. The State of Missouri incorporates by
reference 40 C.E.R§§ 264.116 and 204.119 and adds
additional requirements. The State of Missouri states a 10
CSR 25-7.264(2)(G)3 that in addition to the requirenients in
40 C.F.R. § 264.116, whea an owner/operator certifies a
closure which did not result in the removal of wastes to
background levels, the owneroperator shall record a notation
on an instrument which is normally examined during tigle
search that in perpetuity will notify any potential purchaser of
the property that the land has been used to manage hasardous
wiste,  Also, pursuant to 10 CSR 25.7.264(2)(G)4, the
nutation shall be recorded with the recorder(s) of deeds in all
countics in which the fucility is located.

FAPRONGUIRIONPOOLARODDET_FNIXACT_ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

Treatment Option 1

* Selective excavation with treatment by
tow temperature thermal desorption
(L'TTD),

2. 10 CSR 20-6.200

2. Applicable

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION
SA-8 Selective Excavation and L. 1) CSR 10-6.170 1. Applicable Fugitive dust emissions may be produced from the excavation

activilics, The State of Missouri at 10 CSR H)-6.170 restricts
persons from causing or allowing lugitive particulite matier (o
o beyond the premises where such matter originates. ‘e
limitations on the quantities as well as exceptions ta the rule
are described in detail at 10 CSR 10-6.170 (1995).

‘The pertinent requirements for stosn water dischinges that are
cited at 10 CSR 20-6.200 Storm Water Regulition will
provide ARARS for excavation activities.

3. 40 CFR § 264.600
40 CFR §§ 265.373
through 265.381

3. Potentially
Applicable

It appears that the thermal treatment unit will be classitied as a
miscellaneous treatment unit. 10 CSR 25-7.264 Standards Jor
Owners and Operators of Hazardous Waste Ticament,
Storage and Disposal Facilities is the state rule that
corresponds to 10 CFR Part 264 Standards for Owners and
Operators of Hazardous Waste Treatment, Storage and
Disposal Facilitics. The State of Missouri does not have any
provisions pertaining to miscellancous treatment unis,
Therefore, if the thermal treatmeni process takes place in a
miscellancous - atment unit, then the requirements in 30 CER
§ 264.600 woun provide ARARs. Alsw, the thermal |
treatment requirements of 40 CIR 265.373-381 may be
relevant and appropriate if’ the excavated soil is 1o be weated
in a device other than an enclosed device using controlled
flame combustion, unless 40 CER 265.1 provides otherwise.

FAPROAGUYBAO NPOOLIROIADFT_INLMCT ARAR ‘TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-8 Option | (Continued)

4. 10 CSR 25-7.264(2)(1.)

4. Potentially
Applicable

W the contaminated soil is staged in piles belore treatment, the
Army is determined 1o be a large quantity gencrator, and the
excavated soil remains in this arca for more than Y0 days, then
the State of Missouri may detine the remediation arca as a
waste pile. The State of Missouri al 10 CSR 25-7.264(2)(1.)
incorporates by refesence and sets forth standards which
modify or add to the federal requirements for waste piles in 40
CER Part 264, Subpart L. In order to be exempted from the
waste pile requirements in 40 CFR § 264.251, which Missuuri
incorporates by reference; 40 CFR Parl 264, Subpart F, which
Missauri incorporates by reference; and 10 CSR 25-
7,264(2)(L)2.F., the waste pilc must meet the following
requirements: liquids or materials containing free liquids are
not place in the pile; the pile is protected from surface water
run-on by the structure or in some other manner; the pife is
designed and operated (o control disperszl of the waste by
wind, where necessary, by means ather than welting; the pile
will not generate lcachate through decomposition or other
reactions; and the pile must be at least ten feet above the
historical high groundwater fable. 1f the remediation pad upog
which the soil is placed is classified by the State as a waste
pile and cannot meet the abuve stated requirements for
exemption, then the design and operating requireinents and
closure and post-closure requirements will provide ARARS.
In addition, if the remediation pad is classified as a waste pile,
then the excavated soil will need to meet land disposal
restrictions prior tu placement in the waste pile.

FU'ROMUIB0IVOOIRODDET FNINACT_ARAR TBI.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION

SA-8 Option 1 (Continued) 5. 59 Federal Register 47982, | 5. Applicable 3. Backfilling with the treated soil may be a part of this remedial
48047, Scptember 9, 1994, alternative. Because the comaminated soil will be excavated
(effective December 19, and treated in u separate unit, when the soil is used as hackfill,
1994} to be codified in the placement will vecur. As a result, the Tand disposal
Code of Federal vestrictions will be riggered. Hazardous soils are generally
Regulations as revised 40 subject 1o the LDR treatment standirds that apply to the
CFR § 268.40 hazardous wastes with whicly the soils are contaminated (59

FR 47982, 47986, September 9, 1994). Waste codes must
first he identified for cach listed and characteristic hazardous
waste. To discern the LDR treatment standards for listed
wastes and for wastes exhibiting the toxicity characteristic,
refer to the table titled "Treatment Standards for Hazardous
Wastes" published in 59 Federal Register 47982, 48047,
September 9, 1994, (effective December 19, 1994) to be
codified in the Code of Federal Regulaticns as revised 40 C1R
§ 268.40, using the idemtified waste code. The right hand
column of this table, for non-wastewater, i.e, suil, lists the
treatment standard applied to each specific waste code. Soils
containing a specific waste can be land disposed as long as the
concentration of the waste in the suil is below the specificd
treatment standard.. However, because contaminated soils e
considered by EPA to be significantly different in their
treatability characteristics from the wastes that have heen
evaluated in establishing the BDAT standards, contaminated
soils will generally qualily for a ircalability variance under 40
CER § 268.44 (59 FR 47982, 47987). The procedwres for
oblaining a treatability viriance are described at 40 CFR §
268.44.

32
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION
SA-8 Option 1 (Continued) 6. 10 CSR 25-7.264(2)(K) 6. Potentially 6. The contaminated area will probably be classificd as a suiface
40 CFR § 264.228 Applicable impoundment. The State of Missouri at 10 CSR 25

7.264(2)(K) incorporates by reference and sets forth standiuds
which modify or add to the federal requirements for surface
impoundments in 40 CER Part 264, Subpart K. If the
contaminated arca is classified as a surface impoundnent, then
the closure and post-closure requirements in 40 CIR §

. ) 264.228 and 10 CSR 25-7.264(2)(K) arc applicable,

7. 10 CSR 25-7.264(2)(6)3 7. Applicable 7. Asa parl of this remedial aliernative, institutional controls will
10 CSR 25-7.264(2)(6)4 be employed. 40 C.E.R. § 300.430(a)(1)(iii XD} stales that
40 CFR § 264.116 EPA cxpects to use institutional controls such as waler use and
40 CFR § 264.119 deed restrictions to supplement engineering controls as

appropriate for short- and long-term management to prevent
or limit exposure to hazardous substauces, potlutants, or
contaminants. The State of Missouri incorporates by
reference 40 C.F.R. §§ 264.116 and 264.119 and adds
additional requirements. The State of Missouri states at 10
CSR 25-7.264(2)(G)3 that in addition to the reyuirements in -
40 C.F.R. § 264.116, when an owner/operator certifics a
closure which did not result in the removal of wastes 10
background levels, the owner/operator shall record a notation
on an instrument which is normally cxamined during title
search that in perpetuity will notify any potential purchaser of
the property that the land has been used to manage hazardous
waste. Also, pursuant to 10 CSR 25-7.264(2)(G )4, the
notation shall be recorded with the recorder(s) of deeds in all
counties in which the facility is Jocated.

33

PAPRONOUIBAO IO MOIDFT _ININACT _ARAR THL




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION

SA-8 Selective Excavation and 1. I0CSR 10-6.170 1. Applicable Fugitive dust emissions may be produced fiom the excavation

Treatmént Option 3 activities. ‘The State of Missouri at 10 CSR 10-6.170 resticts

« Soil will be excavated and transported persans from causing or allowing fugitive particulite matier to

off-site for treatment and disposal. go beyond the premises where such matter originates, The
limitations on the quantities as well as exceptions to the rule
are described in detail at 10 CSR 10-6.170 (1995).

2. 10 CSR 25-6.263(2) 2. Applicable 10 CSR 25-6.263 Standands for Transporters of Hazardous

40 CFR Part 263
CERCLA § 121(d)(3)

Waste incorporates 40 CFR Part 263 by reference and sets
forth additional state requirements, 10 CSR 25-6.263(2)
provides that a hazardous waste transporter shall comply with
the requirements of this Missouri section in addition to the
federal transporter requirements. State and federal transporter
requirements such as manifest and packaging requirements
will provide ARARs. Also, facilities used for off site dispusal
are required by CERCLA § 121(d)(3) to be in compliance
with all pertinent RCRA requirements (have a RCRA permit
or interim status and have any releases from Solid Waste
Management Units being controlled by corrective action).

3. 10 CSR 25-7.264(2)(K)
40 CFR § 264.228

3. Potentially
Applicable

The contaminated area will probably be classificd as a swiface
impoundment. The State of Missouri at 10 CSR 25.
7.264(2)(K) incorporates by reference and sets fonth standards
which modify or add to the federal requirements for suface
impoundments in 40 CER Part 264, Subpirt K. I the
contaminated area is classificd as a surface impoundment, then
the closure and post-closure requirements in 40 CER §
264.228 and 10 CSR 25-7.264(2)(K} are applicable.

FAPROMGOIBIONPOOLROIMFT_INIMCT_ARAR TBL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Conlinued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

SA-8 Option 3 (Continued)

4. 10 CSR 25-7.264(2)(6)3
10 CSR 25-7.264(2)(6)4
40 CFR § 264,116
40 CFR § 264.119

4. Applicable

As a part of this remedial alternative, institutional contrals will
he employed. 40 C.IF.R. § 300.4300a) 1 )iii)(D) states that
EPA expects 1o use institutional controls such as water use and
deed restrictions to supplement engincering controls as

- appropriate for short- and long-term managenient (o prevent

or limit exposure to hazardous substances, pollutants, or
contaminants. The State of Missouri incorporates by
reference 40 CF.R. §§ 264.116 and 264,119 and addy
additional requireients. The State of Missuuri states at 10
CSR 25-7.264(2)G)3 that in addition w the requirements in
40 C.F.R. § 264.116, when an owner/operator certifies a
closure which did not result in the removal of wastes to
background levels, the owner/operator shall record a fotation
on an instrument which is normally examined during title
scarch that in perpetuity will notify any potential purchaser of
the property that the land has been used to manage hazardous
waste. Also, pursuant to 1 CSR 25-7.264(2)((3)4, the
notation shall be recorded with the recorder(s) of deeds in alb
countics in which the facility is located.

FAPRONGUIBA0 NPOOLIRODDET_INLACT_ARAR TBL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARS (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
GROUND WATER ALTERNATIVES
NA

Alternative GW- 1: No Action NA

Alternative GW-2: Ground Water I. CERCLA § 121(d)(2)(A)

Monitoring and Point-of-Use
Treatment

Continued operation of onsite air
stripping tower
Continued discharge of reated water
to onsite water treatment plant
Ground water monitoring for the
uexl 30 years
Deed restrictions for ground water
usage
Treatment of contaminated ground
water before use by offsite users

I. Applicable

R

Pursuant to this remedial alternative, the ground water will be
extracted and reated by using the existing Area 18 removal
action water treatment system. CERCLA § 121(d)(2)(A}
requires that by completion of a selected remedial action that
any hazardous substance, pollutant, or contaninant teniining
on site, attains either non-zero MCLGs pursuant (o the
SDWA, or in their absence, MCLs, when such goals o1 limits
are relevant and appropriate under the circumstances of the
release. As a result, the collected and treated ¢ groundwater
being discharged (o the IW'TP will probably have to meet non
zero MCLGs or MCls. ‘

2. 40 CFR § 264.600

-2. Potentially

Applicable

The thermal oxidation unit used 1o treat the collected vapors
will probably be classificd as a miscellancous eatuent unit -
under RCRA. 10 CSR 25-7.264 Standurds for Owners ad
Operators of Hazardous Waste Treatment, Storage and
Disposal Facilities is the state rule (hat corresponds to 10 CER
Part 264 Standards for Owners and Opesators of Hazardous
Waste Treatment, Storage and Disposul Facilitics. ‘Fhe State
of Missouri does not have any provisions perlaining o
miscellaneous treatment units. Therefwie, il the themal
treatment process takes place in a miscellancous treatment
unit, then the n.qmrum,nls in 40 CER § 264.600 would
provide ARARs.

FWROMIIRAIPOOLRODDET_INIACT ARAR THI,
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARS (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

Alternative GW-2 (Continued)

3. Missouri Title Permit
Program vV
10 CSR-6.010

3. TBC Guidance

The Clean Air Act Amendments of 1990 added he Title V
Program which cstablishes a federal operating permil progran
for numerous sources of air polivtion. The CAA Amendments
requirc Missouri to modify its operating permit program for
sources of air pollutants to meet the requirements of Title V
by November 15, 1993, According to a personal
communication with Eric Giroir of the Missouri Air Poltution
Control Program, Missouri has submitted (o EPA their Title V
Permit Program and expect it 1o e accepted-by the end of
1995. Missouri is currently operating on an inlerim program.
Untit the Missouri rule is approved by EPA, it provides only
TBC guidance.
Missouri has adopted the National Ambicnt Air Quality
Standards (NAAQS) and enforces them through permits. These
Missouri standards are published at 10 CSR 10-6.010 (1994),
Ambient Air Quality Standards, If emissions exceed regulated
levels, then the Air Pollution Control Program may reguire Air
Pollution Dispersant Muodeling 1o be conducted. Bused on
results of the maodeling, some form of air pollution control may
be required. {Persenat communication with K, Nuyen (314) 751
4817). In addition, Missouri's Air

li\!’l(())\b()‘)ﬂﬂll\l’()ol:\}(()l)\!)l’l’ _FNLMCT_ARAR.TBL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND S UMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

Alternative GW-2 (Continued)

Pollution Contro} Program utilizes “acceptable wubient levels”
(AALs), which have not been promulgated and apply only for
construction permits. These levels represent the concenteation
ofa contaminant that is not 1o be exceeded at the fence line.
[Personal communication with 1. Giroir (314)751.4817.)

All emission points at a Superfund site would be considered one
stationary source (or purpost of determining applicability of
“Prevention of Significant Deterioration” (PSD) Review.
LCAAP does not appear 1o be a "major source” pursaant 1o 40
CFR § 52.21(b)(1)(i)(a) (1994). Even though LCAAP site could
be designated a major source pursuant to 40 CEFR §
52.21¢(b)(1)()(b) (1994) if the combined emission points al
LCAAP emit (or have the potential to emit) 250 or more tons of
any regulated pollutant a year, it is unlikely that this woukd
oceur,

Although LCAAP would not be required under CERCLA 10
obtain a Missouri Air Pollution Control Permit since this would
be an administralive requirement, all the substantive
reguirements of a permit could potentially be ARAR. To obiain
an Air Pollution Contro! Permit, the permittee must estimale the
cnissions anticipated from the entire process. If the putential
cmissions are expected to be greater than the regulated fevel
published at 10 CSR 10-6 Table I, then & Missouri Air Pollution
Control Permit is required. Because LCAAP is located in -
Tuckson County whichis an allainment arca, the Air Pollwiion
Control Rules Specific to the Owstate Missouri Arca, would be
potentiatly applicable {10 CSR 10-3 (1991, amended 1992)}.
Although this chapter identifics the resteictions that wogh
putentially be incorporated in a permit for remedia constuction
actvities at Area 18, the only sechion applicable o Jackson
County restricts sulphur compound emissions (16 CSR 10
3.100).
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

Alternative GW-2 (Continued)

None of identified contaminants of concern fall into this
caiegory; thercfore, Chapter 3 provides no ARARs. | Personal
communication with K. Nuyen (314) 751-4817).

4. 59 Federal Register 4. Potentially 4. I the treatment residuals from the teatment uni are
47982, 48047, September 9, Applicable determined to be hazardous waste, the LDRs will be
1994. : ’ applicable.
5. 10 CSR 25-7.264(2)(6)3 5. Applicable 5. Asa pérl of this rmﬁcdiul alternative, institwtional controls will

10 CSR 25-7.264(2)(6)4
40 CFR § 264.116
40CFR § 264.119

be employed. 40 C.F.R. § 300.430()() YY) states that
EPA expects to use institutional controls such as water use and
deed restrictions to supplement enginecring controls as
appropriate for short- and long-term ntanagement (o prevent
or limit exposure 1o hazardous substances, pollutants, or
contaminants. The State of Missouri incorporates by
reference 40 C.F.R. §§ 264.116 and 264.119 and adds
additional requirements. The State of Missouri states at 10
CSR 25-7.264(2)(G)3 that in addition 10 the requirements in
40CER. § 264.116, when an owner/opertor certilics a
closure which did not result in the removal of wastes 10
background levels, the owner/operator shall record a notation
on an instrument which is normally examined during title
search that in perpetuity will notify any polential purchaser of
the property that the land has been used o manage hazardous
wasle. Also, pursuant to 10 CSR 25-7.264(2)(G), the
notation shall be recorded with the recorder(s) of deeds in all
counties in which the facility is located,

EPRORGOIRIO NPOOLAROINDFT _INEMCT .ARAR TBL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
Alternative GW-3/GW-4: Extraction | |. CERCLA § 121(d)2)(A) I. Applicahle 1. Pursuant (o this remedial alternative, the ground water will be
Wells/Air Stripping/Cutalytic 10CSR 23-4.01(1) extracted and treated by using the existing Area 18 remuval
Oxidation/Discharge to POTW 10CSR 23-4.060(14) action waler freatinent system. CERCLA § 121(d)(2)(A)
’ requires that by completion of a selected remedial action thay
*  Installation of ground water any hazardous substance, pollutant, or contaminant remaining
extraction wells and associated on site, altains cither non-zero MCLGs pursuant to the
piping SDWA, or in their absence, MCLs, when such goals or linuts
* Installation of air stripping tower ) are relevant and appropriate wider the circumstances of the
* Provide process piping for discharge release. As aresull, the collected and neated groundwaler
(0 POTW heing discharged (o the IWTP will probably have (0 meet non-
* Ground water monitoring zero MCLGs or MCls.

In addition, as a part of this remedial alternative, extiaction
wells may be constructed. The Rules of the Missowi
Department of Natural Resources, Division of Geology and
Land Survey, Chapters 1 through 6 apply (o all wells in Missowi
unless specifically exempied by the Missouri Water Well Drilter
Law. Extraction wells used in site remediation are regulated by
Chapter 4, titled "Monitoring Well Construction Code," and are
included in the definitian of "monitoring wells" in this chapter af
10 CSR 23-4.010(1) (1994). Amang other things, the Chapter 4
rules set forth criteria for the placement of wells, the general
protection of groundwater quality and resources, as well as
drilling methuds and construction standards. However,
according 10 10 CSR 23-4.060014), the standards for
construction of extraction wells is determined on o casc-hy-case
“hasis hy the division.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS

Alternative GW-3/GW-4 (Continued)

-2.40 CFR § 264.600

2. Potentially
Applicable

The thermal oxidation.unit used to treat the collected vapors
will probably be classificd as a miscellancous treatment unit
under RCRA. 10 CSR 25-7.264 Standards for Owners and
Opcrators of Hazardous Waste Treatment, Storage and
Disposal Facilities is the state rule that corresponds to 10 CER
Part 264 Standards for Owners and Operators of Hazardous
Waste Treatment, Storage and Disposal Facilities, The Stae
of Missouri docs not have any provisions periaining to
misccHaneous treatment units. Therefore, if the thermal
treatment process takes place in a miscelluncous treatment
unit, then the requirements in 40 CFR § 264.600 would
provide ARARs.

3. Missouri Title V
Permit Program

10 CSR 10-6.010

3. TBC Guidance

Potentially
Applicable

The Clean Air Act Amendments of 1990 added the Tide V
Program which establishes a federad operating permit program
for numerous sources of air poltution. The CAA Amendments
require Missouri to modily its operating permit program for
sources ol air pollutants to meet the requirements of Title V-
by November 15, 1993, According to a personal
communication with Eric Giroir of the Missouri Air Poblution
Control Program, Missouri has submitied to EPA their Title V
Permit Program and expeet it to be accepied by the end of
1995, Missouri is currently operating on an interim program.
Until the Missouri rule is approved by EPA, it provides only
TBC guidance. :
Missouri has adopted the National Ambicnt Air Quality
Standards (NAAQS) and enlorces them through permits. These
Missouri standards are published at 10 CSR 10-6.000 (1994),
Ambient Al Quality Standards. IF emissions exceed regulated
levels, then the Air Pollutian Control Program iy 1equire Air
Potlution Dispersant Modeting to be conducted. Based on
results of the modeling, some form of air pollution conttol may
be required. {Personal communication with K. Nuyen (314) 751-
4817]. in addition, Missouri's Air

- WRONSHIB4DIUOLRODDET, FNLACT. ARAR TBL.

41




DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs
DESCRIPTION

ARAR STATUS

COMMENTS

Alternative GW-3/GW-4 (Continued)

Pollution Control Program utilizes “aceeptable ambient levels”
(AALs), which have not been promulgated and apply only for
construction permits. These levels represent the concentration
of a contaminant that is not to be exceeded at the fence line.
[Personal communication with E. Gitoir (3 14)751-4817 )

All eaission points at a Supes fund site would be considered ane
stationary source for pupose of determining applicability of
“Prevention of Significant Deterioration” (PS1)) Review.
LCAAP does not appear to he a "major source” pursuant 1o 4()
CER § 52.21(b)())(ix(a) (1994). Bven though LCAAP site could
be designated & major source pursuant o 40 CER §
52.21(h)(1)GXMb) (1994) if the combined cmission puints at
LCAAP emit {or have the potential 1o emit) 250 or more tons of
any reguluted pollutant a year, it is unlikely that this would
oceuwr.

Although 1.CAAP would not be sequited under CERCLA 10
obtain a Missouri Air Pollution Control Perait since this would
be an administrative requirement, all the substantive
requirements of a permit could potentially be ARAR. Ta ubtain
an Air Pollution Control Permit, the permittce must estimate the
emissions anticipated from the entire process. If the potential
emissions arc expected to be greater than the 1egulated level
published at 1) CSR 10-6 Tabic 1, then a Missouri Air Pollution
Control Permit is required. Because LCAAP is located in

* Juckson County which is an attainment avea, the Ajr Pollution

Control Rules Specific to the Outstate Missowi Area, would be
potentially applicable [ 10 CSR 10-3 (1991, amended 1992)}
Although this chapier identilies the restrictions that would
potentiatly he incorporated in a permit for remedial construction
aclivities at Area 18, the only section applicable to Jackson
County restricts sulphur compound emissions (10 CSR {1
3.100).

FARONGDIBASIPOOLARUIADET_ININCT ARAR TBIL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Conlinued)

REMEDIAL ALTERNATIVE
DESCRIPTION

ACTION-SPECIFIC ARARs

ARAR STATUS

COMMENTS |

Alternative GW-3/GW-4 (Continued)

None of identified contaminants of concern fall into this
category; therefore, Chapler 3 provides no ARARs. {Personal
communication with K. Nuyen (314) 751-4817].

4. 59 Federal Register
47982, 48047, September 9,
1994,

4. Potentially
Applicable

4,

If the treaunent residuals from the treatment unit are
determined to be hazardous waste, the E.DRs will be
applicable.

5. 10CSR 25-7.264(2)(6)3
10 CSR 25-7.264(2)(6)4
40 CFR § 264.116
40 CFR § 264.119

5. Applicable

As a part of this remedial aliernative, institutional controls will
be employcd. 40 C.F.R. § 300.430(2)()Gii)(1)) states that
EPA expects to use institutional conlrols such as water use and
deed restrictions to supplement engineering controls as
appropriate for short- and long-term management to prevent

“or limit exposure to hazardous substances, pollutants, ur
contaminants. The State of Missouri incorporates by
reference 40 CF.R. §§ 264.116 and 264.119 and adds
additional requirements. The Stase of Missouri states at 10
CSR 25-7.264(2)(G)3 that in addition 10 the requisements in
40 C.F.R. § 264.116, when an ownerfoperator certilies a
closure which did not result in the removal of wastes to
background levels, the ownerfoperator shall record a notation
on an instrument which is normally cxamined during title
search that in perpetuity will notify any potential purchaser ol
the property that the land has been used to manage hazardous
waste. Also, pursuant Lo 1) CSR 25-7.264(2)(GM, the
notation shall be recorded with the recorder(s) of deeds in all
countics in which the facility is located.

EAPRONGWIBACINPOOLRODMDET _IINEMCT_ARAR TBIL
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF AC FION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION
Option #1 6. 40 CFR §403.5 6. Applicable 6. The LBVSD is o off-site POTW, Therelore, CERCLA
10CSR 20-6.1(4) requires that LCAAP comiply with buth substantive and
1a, 2u, 3a, only procedural requirements of the natiomal preteeatment prograum
(Discharge to LBVSD) and regulations before dischirging wastewater to the L.SVSD

ICERCLA Compliance with Other Laws Manuab Interim Final
(1988(, p. 3-211. Authorized under CWA § 307 (h), the
national pretreatment program contiols the indirect discharge
of pollutants to POTWs in order to protect imunicipal
treatment plants and the envitonment when hazudous or tuxic
wastes are discharged into a sewer system, ‘The petreatiment
program is implemented by regulations found at 40 CEFR §
403.5 (1994). Missouri has adopted ils own pretreatment
regulations a1 10 CSR 20-6.100.

For off-site discharges to surface waters, the National Pollutant
Discharge Elimination System (NPDES) administitive
requirements include the following: certification by the State that
the discharge will comply with applicable provisions of CWA §§
301, 302, 303, 306 and 307; permit application fequirements (4
CFR Part 122); reporting requirements [40 CER §§ 122.44(1)
and 122.48); and public participation requitements of 40 CER §
124.10

Counstruction of a second outfall from the air stripper would
require modification of the curtent in-place NPDES Permit.
Any person who builds, ctc., @ point source must apply for a
permit pursuant to Missouri Clean Water Law | 10 CSR 20
6.010(1) (1992)). Any madification to a sewer system or wier
cantamination source or point source must apply lor
construction permit prior to work |10 CSR 20 6.101(4) (1992)).
Although LCAAP is not required to obtain permits, the-facility
must adhere 1o any substantive portions required under the
Missouri peomitting segulations
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION
Option #2 7. 10 CSR 20-6.010 7. Applicable According 1o the 1988 CERCLA Compliance Manual, direct
. 10 CSR 20-7.031 discharging of CERCLA wastewaters is considered “on-site”
1b, 2, 3b, only 10 CSR 20.7.015 if the receiving water body, Ditch B, is in the arca of

(Discharge to Ditch B)

40 CSR Part 122

confamination or is in very close proximity to the site and
necessary for implementing the response action even if the
water body flows off-site. Even though LCAAP would not be
required (o meet the administrative requirements of, permitling-
process, the substantive requirements of federal or more
stringent promulgated Missouri law would be ARAR.

The State of Missouri is authorized 1 administer the NPDES
program. According to 10 CSR 20-6.010, discharge of water
from an environmental agency cleanup site under the direetion
of, or the direct control of, the Missouri Depactment of Natugal
Resources or EPA, .is exempt [rom the permit regulutions
provided that the director has approved the discharge, and the
discharge does nol violate any condition of 10 CSR 20-7.03|
Water Quality Standards.

10 CSR 20-7.015 (1994) regulates the limits for various
pollutants which are discharged to the various waters of the State
of Missouri. ‘ ’

FWRONGUIBIOPOORODDIT FNINACT ARAR THE.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs (Continued)

{Discharge through Underground
Injection)

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION
Option #3 8. 10 CSR 20-6 8. Potentially The injection of hazardous wastes lrom CERCLA sates o
Applicable wells constructed both on site and ol site must meet the
1C, 2C, 3C, only substantive requirements of the Safe Drinking Water Act

* after the class of wells is determined, 10 CSR 20-6 must be

(SDWA) Underground Injection Control (UIC) Program.
Underground injection wells are divided into 5 diflerent
clagses; standards and criteria depend on the classilication of
the well. Of the 5 classes, Class 1, IV and V wells are most
likely to be involved with CERCLA actions {CERCLA
Comptiance With Other Laws Manual Interim Final, 1988.)
The specific requirements can only he identified afier the well
classifications are determined. The SDWA UIC Program also
cstablishes administrative requircments that st be complied
with prior to and after UIC permit issuance and authorization
by rule. However, these requitements are not ARARs for on-
site injection of wastes because they are procedinal or
administrative in‘nature. Some of these administrative
requitements include (he following: application requirements,
inventory and other information requirements, and reporting
requirements. Missouri regulates the construction and
operating of such wells by means of 10 CSR 20-6 Permits.
Even though the administrative requirements are not ARARs,

reviewed (o identify any substantive requirements that would
bec ARARs.

Notes: Because the State of Missouri has received RCRA base authorization for certain parts of the RCRA Hazardous and Solid Waste Amendiments (HSWA) of 1984 to
administer and enforce the RCRA hazardous waste management programs in lieu of the federal program, the State hazardous waste regutations will provide ARARs. 1n addition,
the State of Missouri in many instances incorporates by reference the federal hazacdous requirements and sets forth State requirements which modify or add to the federal
requircments and the Statc has modified or added to the federal regulations, the federal citation has also been provided in the action-specific ARARs 1able. -
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARAR STATUS COMMENTS
DESCRIPTION ‘

GROUND WATER ALTERNATIVES

Alternative GW- 1: No Action NA NA
Alternative GW-2: Ground Water Ground water ARARs are described under the discussion of
Monitoring and Point-of-Use ' Alternatives GW-3/GW-4 below. ARARs related to discharge of
Treatment treated ground water are discussed under the various discharge
» Continued operation of onsite air items listed under Alternatives GW-3/GW-4.
stripping tower
¢ Continued discharge of treated 42 USC 300(f) Safe Drinking Water Act (SDWA) and State Drinking Water
water to onsite water treatment Regulations
plant )
* Ground water monitoring for the 40 CFR § 141 Relevantand "ARARSs are the same as discussed under Alternatives GW-3/GW-
next 30 years ' 10 CSR 60 ‘ Appropriate 4.
¢ Deed restrictions for ground water )
usage 33 USC 1251-1376 Clean Water Act (CWA) and State Surface Water Quality
¢ Treatment of contaminated ground Regulations
water before use by offsite users -
40 CFR §403.5 Applicable ARARs for discharge of treated ground water are the samwe as
discussed under Alternatives GW-3/GW-4, Option #1.
40 CFR § 264 Subpart X Relevant and The thermal oxidation unit used to treat the coflected vapors isa
Appropriate miscellaneous treatment unit under RCRA.  ARARS are the same

as described under Alternatives GW-3/GW -4,
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Alternative GW-2 (Continued)

42 U.S.C. 7401-7642

40 CFR § 50
10 CSR 10-6.010
10 CSR 10-6.060

Applicable

Clean Air Act (CAA)

The operation of the Area 18 air stripper is subject to the air
pollutivn cuntrol standards of the Clean Air Act as described
under Alternatives GW-3/GW.-4.

FALCAAPAREAILS finalgwa duc

40 CFR § 61 Relevant and

10 CSR 10-6.080 Appropriate

40 CFR § 261 Applicable 40 CFR Part 261 lists the maximum concentration of

40 CFR § 268 , contaminants for the toxicity characteristic based on TCLP
testing. If the residuals from the treatment unit are determined 1o
be hazardous waste and will be disposed of onsite, the 1LDRs will
be applicable. LDRs require that RCRA hazardous wastes be
treated to protective levels specified in 40 CFR 268 prior to land
disposal.
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"Alternative GW-3/GW-4: Extraction
Wells/Air Stripping/Catalytic
Oxidation/Discharge to POTW

¢ Installation of ground water
extraction wells and associated
piping
« Installation of air stripping tower
s Provide process piping for
discharge to POTW
¢ Ground water monitering

42 USC 300(g)

40 CFR § 141
10 CSR 60

33 USC 1251-1376

10 CSR 23-4.030
10 CSR 23-4.060
10 CSR 23-4.070

Relevant and
Appropriate

Applicable

Safe Drinking Water Act (SDWA)

40 CFR 141 establishes MCLs for specific contaminants in public
drinking water. 40 CFR 141 also provides MCLGs which are set
at levels of unknown or anticipated adverse health cffects with an
adequate margin of safety. MCLs and MCL.Gs are gencerally
applicable under SDWA to the quality of drinking water at the
point of distnibution for consumption. They are considered
relevant and appropriate to groundwater that may be used for
drinking. 10 CSR 60 requires that all ground water used for
drinking water is to be treated to drinking water standards. The
Lake City aquifer is a drinking water aquifer and is used by
LCAAP as a water supply.

Clean Water Act (CWA)

CWA requirements are discussed under the discharge uplmm
listed below:.

As a part of this remedial alternative, extraction wells will be
constructed. The substantive requirements of the Rules of the
Missouri Department of Natural Resources, Division of Geology
and Land Survey, Chapters 1 through 6 apply to all wells at
LCAAP. Extraction wells used in site remediation are regulated
by Chapter 4, titled "Monitoring Well Construction Code,” and
are included in the definition of "monitoring wells." Among
other things, the Chapter 4 rules set forth criteria for the general
protection of groundwater quality and resources. Criteria for the
placement of wells is specified in 10 CSR 23-4.030. 10 ('SR 23-
4.060 specifies construction standards. However, according to 10
CSR 23-4.060, the standards for construction of extraction wells
15 determined on a case-by-case basis by the division. These
details will be provided in the RD/RA workplan subject o review
according to FFA provisions.
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Alternative GW-3/GW-4 (Continued)

40 CFR § 264, Subpart X

42 U.8.C. 7401-7642

40 CFR § 50
10 CSR 10-6.010
10 CSR 10-6.060

40 CFR § 61
10 CSR 10-6.080

Applicable

Applicable

Relevant and
Appropriate

The thermal oxidation unit used to treat the collected vapors is
classified as a miscellaneous treatment unit under RCRA and 40
CFR Part 264. 10 CSR 25-7.264, Standards for Owners and
Operators of Hazardous Waste Treatment, Storage and Disposal
Facilities, is the state rule that cormesponds to 40 CER Part 264,
Standards for Owners and Operators of Hazardous Waste
Treatment, Storage and Disposal Facilities. The State of Missouri
does not have any provisions pertaining to miscellaneous
treatment units. 40 CFR 264, Subpart X sets forth design,
operational, and monitoring requirements for miscellaneous
treatment units to ensure operations are protective of human
health and the environment. It also references requirements of 40
CFR 264 Subparis I through O and AA through CC. The design,
operating, and monitoring parameters of the trealment unit will be
specified in the RD/RA workplan which is subject to approval
according to FFA provisions.

Clean Air Act (CAA)

The operation of the Area 18 air shipper is subject to the air
pollution control standards of the Clean Air Act. The release of
off-gas by the Area 18 air stripping unit is introduced to a
catalytic oxidation unit which destroys VOCs impatted to the
vapor phase. The emission from the catalytic oxidation unit will
meet the applicable federal and state criteria under the standards
of the Clean Air Act. 40 CFR 50 specifies Ambient Air Quality
Standards for sulfur dioxide, carbon monoxide, ozone, nitrogen
dioxide, particulate matter, and lead that are protective of public
health, 10 CSR-6.010, Ambient Air Quality Standards, has the
same requirements as 40 CFR 50 and adds ambient air quality
standards for hydrogen sulfide and sulfuric acid. 40 CFR 61
establishes emissions standards for benzene, beryllium, mercury,
and vinyl chloride. 10 CSR 10-6.080 adopts the requirements of
40 CFR 6! for these constituents. . Benzene, beryllium, mercury,
and vinyl chloride may be present at Area 18, 10 CSR 10-6.060
establishes de minimus levels for vzone emissions of 40 tons per
year and vinyl chloride emissions of 1 ton per year.

FALCAAPAREA18-finalgwa doc




Alternative GW-3/GW-4 (Continued)

40 CFR § 264.1032

40 CFR § 261
40 CFR § 268

Applicable

Applicable

The operation of the Area 18 air stripper is subject to the

requirements of 40 CFR 264.1032, which requires that the total

organic emissions from ail process vents be reduced to befow 3.1
tons per year or be reduced by 95 percent by weight. The federal
standard is more stringent than the Missouri standard for emission
limits under 10 CSR 10-6.100; therefore, the federal standard for
operation of the air stripper would be applicable.

For the Arca 18 remediation, ARARs under RCRA relate 10
disposal of waste materials excavated from the site during
construction and implementation of the remedial alternative,
where the waste materials exhibit hazardous characteristics (i.c.,
the TCLP test exceeds regulatory levels). 40 CFR Part 261 lists
the maximum concentration of contaminants for the toxicity
characteristic based on TCLP testing. Chermicals found in the soil
at Area 18 and the corresponding regulatory limits for the toxicity
characteristic are: mercury (0.2 mg/L); lead (5.0 mg/1.); PCE (0.7
mg/L); TCE (0.5 mg/L); total creso} (200 mg/L); viny] chioride
{0.2 mg/L); benzene (0.5 mg/L); and 1,1 DCE (0.7 mg/L.). Soil
that is excavated will be tested to determine if it is a RCURA
hazardous waste. If it is and the hazardous soil is disposed of
onsite, LDRs (40 CFR 268) would be applicable. 1f delermined
to be hazardous, contaminated media generated duting
construction of the Area 18 remedy will be subject to applicable
provisions of RCRA for disposal as a hazardous waste. Alsv,
sediments and/or sludge removed from the Area 18 treatiment
system during operation and spent catalyst from the catalytic

.oxidation unit will have to be disposed of according to 40 CFR

268 if they exhibit hazardous characteristics.
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Discharge Option #1
33 USC 12511376 Clean Waler Act (CWA)
1a, 2a, 3a, only
(Discharge to LBYSD) 40 CFR 403.5 Pursuanl to this alternative and discharge option, cantaminated
ground water will be extracted and treated in the Area 18
treatment plant prior to being discharged to the Little Blue Valley
Sewer District (LBVSD). The CWA requires that the discharge
comply with [.BVSD pretreatment program. General
pretreatment regulations are located at 40 CFR 403, 40 CIR
403.5 includes general and specific prohihitions on discharges to
POTWs. For this discharge option, the discharge would be

, regulated under permit #L.B-0200-LC504. Discharge
requirements of this permit are included in Appendix C. Since |
the discharge is off-site and is regulated pursuant to a permit, it is |
not considered an ARAR, but is a compliance requirement. |

Discharge Option #2 -| 40 CFR §§ 301, 302, 306, 307 | Applicable Pursuant to this alternative and discharge option, contaminated
10 CSR 20-7.031 ground water will be extracted and treated in the Area 18

1b, 2b, 3b, only . treatment plant prior lo being discharged to Ditch B onsite.

(Discharge to Ditch B) Onsite discharges must meet the substantive requirements of the

CWA NPDES program. Applicable discharge criteria under the
NPDES program are found in 40 CFRs 301, 302, 306, and 307.

10 CSR 20-6.010 Applicable Construction of a second outall from the air stripper would

10 CSR 20-7.015 require adherence to substantive requirements of the current in-
place NPDES Permit pursuant to Missouri Clean Water Law |10
CSR 20-6.010(1) ]. Any modification to a scwer system or water
confamination source or point source would require adherence 1o
substantive requirements of 10 CSR 20-6.101(4). 10 ('SR 20-
7.015 regulates the limits for various pollutants which are
discharged to the various waters of the State of Missouri.
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Discharge Option #3 10 CSR 20-6 Applicable The injection of hazardous wastes from CERCLA sites into wells
. must meet the substantive requirements of the Safe Drinking

1C, 2C, 3C, only Water Act (SDWA) Underground Injection Control (UIC)
(Discharge through Underground Program. Underground injection wells are divided into 5
Injection) . different classes; standards and criteria depend on the

classification of the well. Of the 5 classes, Class 1, IV and V
wells are most likely to be involved with CERCLA actions
(CERCLA Compliance With Other Laws Manual Intetim Final,
1988.) The specific requirements can only be identified after the
well classifications are determined. Missouri regulates the
construction and operating of such wells under 10 CSR 20-6.

, Substantive requirements of 10 CSR 20-6 must be reviewed to
identify ARARs. If underground injection is selected, these
requirements would be addressed in the RD/RA which is subject
to review according to provisions of the FFA.

Notes: Because the State of Missouri has received RCRA base authorization for certain parts of the RCRA Hazardous and Solid Waste Amendments ( HSWA) 0f 1984 10
administer and enforce the RCRA hazardous waste management programs in lieu of the federal program, the State hazardous waste regulations will provide ARARs. In
addition, the State of Missouri in many instances incorporates by reference the federal hazardous requirements and sets forth State requirements which modify or add to the
federal requirements and the State has modified or added to the federal regulations, the federal citation has also been provided in the action-specific ARARs table.
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DESCRIPTION OF REMEDIAL ALTERNATIVES AND SUMMARY OF ACTION-SPECIFIC ARARs

REMEDIAL ALTERNATIVE ACTION-SPECIFIC ARARs | ARARSTATUS COMMENTS
DESCRIPTION '
SOURCE-AREA ALTERNATIVES
Allernative SA-1: No Action NA

NA

Alternative SA-2:

Containment—Capping and Vertical

Barriers

* Erosion and sediment control and
stormwater management provisions

e Installation of a cap

e Installation of a vertical barrier

¢ Revegetation of the cap

40 CFR 264, Subpart K
10 CSR 25-7.264(2)(K)

Relevant and
Appropriate

The lagoons at Area 18 are surface impoundments. ARARs are
the same as discussed under Alternative SA-7.

FALCAAPAREAL B finalsoi doc

10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during instailation of
the cap. ARARs regarding fugitive dust emissions are the same
as described under Alternative SA-7.
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"Alternative SA- 3: Excavation with
Onsite Thermal Treatment,
Replacement and 2-ft. Cover
* Erosion and sediment control and
stormwater management provisions

* Selective excavation of inactive
waste lagoons

* Collection of ground water
infiltrating into the excavation and
onsite treatment

¢ Setup of low temperature thermal
shipping facility onsite

¢ Treatment of excavated materials
and backfill onsite .-

« Installation of 2-ft. cover

¢ Revegetation of disturbed area

40 CFR 264, Subpart K
10 CSR 25-7.264(2}(K)

10 CSR 10-6.170

10 CSR 20-6.200

40 CFR § 264, Subpart X
40 CFR § 265.373
through 265.381

Relevant and
Appropriale

Applicable

Applicable

Appligable

The lagoons at Area 18 are surface impoundments. ARARs are
the same as discussed under Alternative SA-7.

Fugitive dust emissions may be produced during installation of
the cover. ARARS regarding fugitive dust emissions are the same
as described under Alternative SA-7,

ARARSs regarding storm water management are the same as
described under Alternative SA-7.

The low temperature thermal treatment unit is classified as a
miscellaneous treatment unit under RCRA and 40 CFR Part 264.
10 CSR 25-7.264, Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilitics, is
the state rule that corresponds to 40 CFR Part 264, Standards for
Owners and Operators of Hazardous Waste Treatment, Storage
and Disposal Facilities. The State of Missouri does not have any
provisions pertaining to miscellaneous treatment units.

Therefore, the requirements in 40 CFR § 264, Subpart X would
provide ARARs. 40 CFR 264, Subpart X sets forth design,
operational, and monitoring requirements for miscellaneous
treatment units to ensure operations are protective of human
health and the environment. It also references requirements of 40
CFR 264 Subparts 1 through O and AA through CC. Also, the
thermal treatment requirements of 40 CFR 265.373-381 would be
applicable if the excavated soil is to be treated in a device other
than an enclosed device using controlled flame combustion,
unless 40 CFR 265.1 provides otherwise. The design, operating,
and monitoring parameters of the treatment unit will be specified
in the RD/RA workplan which is subject to approval according to
FFA provisions. )
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SA-3 (Continued) 40 CFR § 264, Subpart L Applicable If the contaminated soil is determined to be hazardous and is

10 CSR 25-7.264(2)(L) staged in piles before treatment, the Army is determined to be a
large quantity generator, and the excavated soil remains in this
area for more than 90 days, then the remediation area is defined
as a waste pile. The State of Missouri at 10 CSR 25-7.264(2)(L)
incorporates by reference and sets forth standards which modify
or add to the federal requirements for waste piles in 40 CFR Part
264, Subpart L. In order to be exempted from the waste pile
requirements in 40 CFR § 264, Subpart L, which Missouri
incorporates by reference; 40 CFR Part 264, Subpart F, which

| Missouri incorporates by reference; and 10 CSR 25-7.264(2)(L),
) : the waste pile must meet the following requirements: liquids or
materials containing free liquids are not placed in the pile; the
pile is protected from surface water run-on by the structure or in
some other manner; the pile is designed and operated to control
dispersal of the waste by wind, where necessary, by means other
than wetting; the pile will not generate leachate through ‘
decomposition or other reactions; and the pile must be at least ten
feet above the historical high groundwater table. If the waste pile
cannot meet the above stated requirements for exemption, then
the design and operating requirements and closure and post-
closure requirements will provide ARARs,

40 CFR § 261 Applicable ' ARARs under RCRA relate to disposal of waste matenals
40 CFR § 264 excavated from the site during construction and implementation
40 CFR § 268 of the remedial alternative, where the soil exhibits hazardous

characteristics {i.e., the TCLP test exceeds regulatory levels).
Soil that is excavated will be tested to-determine if it is a RCRA
hazardous waste. 40 CFR Part 261 lists the maximum
concentration of contaminants for the toxicity characteristic based
on TCLP testing. Chemicals found in the soil at Area 18 and the
corresponding regulatory limits for the toxicity characteristic are:
mercury (0.2 mg/L); fead (5.0 mg/L); PCE (0.7 mg/L); TCE (0.5
mg/L); total cresol (200 mg/I.); viny! chloride (0.2 mgrL);
benzene (0.5 mg/L); and 1,1 DCE (0.7 mg/L).
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SA-3 (Continued)

Soil that is excavated will be tested to determine if it is a RCRA
hazardous waste. If it is and the hazardous soil is disposed of
onsite, LDRs (40 CFR 268) would be applicable. Also, if the
waste is determined to be hazardous, RCRA storage requirements
under 40 CFR 264 would be applicable.

Because the contaminated soil will be excavated, treated in a
separate unit, and replaced in the excavation as backfill,
placement will occur. Placement must comply with LDR
treatment standards found in 40 CFR 268. Hazardous soils are
generally subject to the LDR treatment standards that apply to the
hazardous wastes with which the soils are contaminated.
Treatment standards for listed wastes and for wastes exhibiting
the toxicity characteristic are published in 40 CFR § 268.40.
Soils containing a specific waste can be land disposed as long as
the concentration of the waste in the soil is below the specified
treatment standard. The procedures for obtaining a treatability
variance are described at 40 CFR § 268.44, If hazardous, material
generated during construction of the Area 18 remedy will be
subject to applicable provisions of RCRA for disposal as a
hazardous waste.

Sediments and/or sludge removed from the Area 18 treatment
system during operation and spent catalyst from the catalytic
oxidation unit will have to be disposed of according to 40 CFR
268 if they exhibit hazardous characteristics. If the residuals fram
the treatment unit are determined to be hazardous waste and wil)
be disposed of onsite, the LDRs will be applicable. 1.DRs require
that RCRA hazardous wastes he treated to protective levels

-specified in 40 CFR 268 prior to land disposal.
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Alternative SA-5: Excavation with 40 CFR 264, Subpart K Relevant and The lagoons at Area 18 are surface impoundments. ARARs are

Offsite Treatment and Disposal 10 CSR 25-7.264(2XK) Appropriate the same as discussed under Alternative SA-7.

* Erosion and sediment control and :
stormwater management provisions 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during excavation.

» Selective excavation of inactive i ARARs regarding fugitive dust emissions are the same as
waste lagoons ‘ described under Alternative SA-7.

¢ Collection of ground water
infiltrating into the excavation and 10 CSR 20-6.200 Applicable ARARSs regarding storm water management are the same as
onsite treatment : described under Alternative SA-7.

+ Transportation of excavated material -
offsite for treatment and disposal 40 CFR § 261 Applicable ARARs under RCRA relate to disposal of waste materials

¢ Backfilling of excavated areas with 40 CFR § 264 excavated from the site during construction and implementation
clean fill, regrading, revegetation - " | of the remedial alternative, where the soil exhibits hazardous

characteristics (i.e., the TCLP test exceeds regulatory levels). 40
CFR Part 261 lists the maximum concentration of contaminants
for the toxicity characteristic based on TCLP testing. Chemicals
found in the soil at Area 18 and the corresponding regulatory
limits for the toxicity characteristic are: mercury (0.2 mg/L); lead
(5.0 mg/L); PCE (0.7 mg/L}); TCE (0.5 mg/L.); totat cresol (200
mg/L); vinyl chloride (0.2 mg/L); benzene (0.5 mg/L); and 1,1
DCE (0.7 mg/L). Soil that is excavated will be tested to
determine if it is a RCRA hazardous waste. Since the
contaminated soil will be disposed of offsite, LDRs are not
ARARSs (although transporters and disposal facilities must
comply with applicable RCRA regulations under 40 CFR 264 and
40 CFR 268). However, if the waste is determined to be
hazardous, RCRA storage requirements under 40 CFR 264 would
be applicable. If hazardous, material generated during
construction of the Area 18 remedy will be subject to applicable
provisions of RCRA for disposal as a hazardous waste.
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SA-6 Option 1/SA-8 Option 2a 40 CFR 264, Subpart K Relevant and The lagoons at Area 18 are surface impoundments, ARARSs are the

Land Farming 10 CSR 25-7.264(2)(K) Apprapriate same as discussed under Alternative SA-7,
¢ Land farming of contaminated soil
without air controls, Land 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during excavation.
farming under this option will be ARARSs regarding fugitive dust emissions are the same as described
performed in an open area without : under Alternative SA-7.
any air control system,
® Excavate VOC-contaminated soil 10 CSR 20-6.200 Applicable ARARs regarding storm water management are the same as
to a depth of approx. 20 ft. described under Alternative SA-7.
Spread 2 ft. soil layer on the sand.
Backfill with treated soit. 42 U.S.C. 7401-7642 , Clean Air Act (CAA)
40 CFR § 50 Applicable The landfarming operation would be subject to the air pollution
10 CSR 10-6.010 control standards of the Clean Air Act. 40 CFR 50 specifies
10 CSR 10-6.060 Ambient Air Quality Standards for sulfur dioxide, carbon
monoxide, ozone, nitrogen dioxide, particulate matter, and lead that
40 CFR § 61 are protective of public health. 10 CSR-6.010, Ambient Air Quality
10 CSR 10-6.080 Standards, has the same requirements as 40 CFR 50 and adds

ambient air quality standards for hydrogen sulfide and sulfuric acid.
40 CFR 61 establishes emissions standards for benzene, beryllium,
mercury, and vinyl chloride. 10 CSR 10-6.080 adopts the
requirements of 40 CFR 61 these constituents. Benzene, beryllium,
mercury, and vinyl chloride may be present at Area 18. 10 (SR 10-
6.060 establishes de minimus levels for ozone emissions of 40 tons
per year and vinyl chloride emissions of 1 ton per year. The rate of
landfarming would be conducted to be protective of human health
and the environment and would meet the applicable emission
standards. Operating parameters would be listed in the RD/RA
wotkplan which is subject to approval according to FFA provisions.

40 CFR § 264, Subpart L Applicable ARARSs regarding the use of piles to stage excavated materials are
10 CSR 25-7.264(2)(L.) : the same as described under Alternative SA-3.
SA-6 Option 1 /SA-8 Option 2a’ 40 CFR § 261 " | Applicable Although the treatment processes are different under Alternatives ;
{Continued) 40 CFR'§ 264 SA-3 and SA-6 Option 1/SA-8 Option 2a, these ARARs for the two
' 40 CFR § 268 alternatives are similar. Refer to Alternative SA-3 for a description

of RCRA ARARs.
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SA-6 Option 2/SA-8 Option 2b
Land Farming

* Land farming of the contaminated
soil with air controls. This will
include collection and treatment of
vapors generated during land
farming. Land farming under this
option will be performed in a
closed structure.

e  Excavate VOC-contaminated soil
to a depth of approx. 20 ft.

«  Backfill with treated soil

40 CFR 264, Subpart K
10 CSR 25-7.264(2)(K)

10 CSR 10-6.170

10 CSR 20-6.200

40 CFR § 264.1101
40 CFR §264.1102

Relevant and
Appropriate

Applicable

Applicable

Applicable

The lagoons at Area 18 are surface impoundments. ARARs are the
same as discussed under Alternative SA-7.

Fugitive dust emissions may be produced during excavation.
ARARSs regarding fugitive dust emissions are the same as described
under Alternative SA-7.

ARARs regarding storm water management are the same as
described under Alternative SA-7.

Pursuant to this remedial alternative, the land farming technology
will be performed using air controls. If the method of controlling
air emissions is classified as a containment building under RCRA,
the design and operating requirements at 40 CFR § 264.1101 and
the closure and post-closure care requirements at 40 CFR §
264.1102 are ARARs. The State of Missouri has no equivalent
provisions to 40 CFR § 264.1101, Design and Operating Standards
for Containment Buildings, and 40 CFR § 264.1102, Closure and
Post-closure Care. '

FMLCAAPVAREA1S inalsoi.doc




SA-6 Option 2/SA-8 Option 2b
"Land Farming (continued)

42 U.S.C. 7401-7642

40CFR § 50
10 CSR 10-6.010
10 CSR 10-6.060

40CFR § 61
10 CSR 10-6.080

40 CFR § 261
40 CFR § 264
40 CFR § 268

Applicable

Relevant and
Appropriate

Applicable

Clean Air Act (CAA)

The landfarming operation would be subject to the air poliution
control standards of the Clean Air Act. Emissions from the
landfarming vapor treatment unit will meet the applicable federal
and state criteria under the standards of the Clean Air Act. 40 CFR
50 specifies Ambient Air Quality Standards for sulfur dioxide,
carbon monoxide, ozone, nitrogen dioxide, particulate matter, and
lead that are protective of public health. 10 CSR-6.010, Ambient
Air Quality Standards, has the same requirements as 40 CFR 50 and
adds ambient air quality standards for hydrogen sulfide and sulfuric
acid. 40 CFR 61 establishes emissions standards for benzene,
beryllium, mercury, and vinyl chloride. 10 CSR 10-6.080 adopts
the requirements of 40 CFR 61 for these constituents. Benzene,
beryllium, mercury, and vinyl chloride may be present at Arca 18.
10 CSR 10-6.060 establishes de minimus levels for ozone emissions
of 40 tons per year and vinyl chloride emissions of 1 ton per year.
The rate of landfarming would be conducted to be protective of
human health and the environment and would meet the applicable
emission standards. Operating parameters would be listed in the
RD/RA workplan which is subject to approval according to FFA
provisions.

ARARs under RCRA relate to disposal of waste materials excavated
from the site during construction and implementation uf the
remedial alternative, where the soil exhibits hazardous
characteristics (i.e., the TCLP test exceeds regulatory levels). Soil
that is excavated will be tested 10 determine if it is a RCRA
hazardous waste. 40 CFR Part 261 lists the maximum concentration
of contaminants for the toxicity characteristic based on TCLP
testing. Chemicals found in the soil at Area 18 and the
corresponding regulatory limits for the toxicity characteristic are:
mercury (0.2 mg/L); lead (5.0 mg/L); PCE (0.7 mg/L); TCE (0.5
mg/L); total cresol (200 mg/L); vinyl chlonde (0.2 mg/l ); benzene
(0.5 mg/L); and 1,1 DCE (0.7 mg/L).
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SA-7 In-Situ Soil Vapor Extraction 40 CFR 264, Subpart K

Relevant and

The lagoons at Area 18 are surface impoundments. The State of

and Treatment 10 CSR 25-7.264(2)(K) Appropriate Missouri at 10 CSR 25-7.264(2)(K) incorporates by reference and
sets forth standards which modify or add to the federal
e Soil vapor extraction using a requirements for surface impoundments in 40 CFR Part 264,

multi-phase extraction Subpart K. The closure and post-closure requirements in 40 CFR
system and treatment of § 264, Subpart K and 10 CSR 25-7.264(2)}(K) ate relevant and
extracted ground water and appropriate. :
vapors to address VOC
(volatile organic compound)- | 42 U.S.C. 7401-7642 Clean Air Act (CAA)
contaminated soil and
shallow ground water in 40 CFR §50 Applicable Pursuant to this altemative, extracted ground water and vapors
source areas. 10 CSR 10-6.010 . ’ will be treated at the Area 18 treatment plant. CAA requirements

10 CSR 10-6.060 for this remedial alternative are the same as described under

*  Excavation and disposal of Alternative GW-3/GW-4. Refer to Allernative GW-3/GW-4 for
lead-contaminated soil. 40 CFR § 61 Relevant and discussion.

10 CSR 10-6.080 Appropriate

*  Ground water extraction and -
treatment. 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced from the excavation
' . activities. The State of Missouri at 10 CSR 10-6.170 restricts
¢ [Institutional controls to limit persons from causing or allowing fugitive particulate matter to go
future site use. beyond the premises where such matter originates. The
limitations on the quantities as well as exceptions to the rule are
. Long-term monitoring. described in detail at 10 CSR 10-6.170.

10 CSR 20-6.200 Applicable The requirements of 1¢ CSR 20-6.200 apply to all persons who
disturb land that may result in a storm water point source. The
regulations require that Best Management Practices (BMPs) for

‘controlling storm water runoff, erosion, and sediment transport
must be employed. BMPs include actions such as the use of
stabilized construction entrances and roads, silt fences, dikes,
sediment retention ponds, erosion control mats/blankets, and/or
planting vegetation. The types and locations of sediment and
erosion control measures will be determined during remedial
design and will be addressed in the construction work plan or
remedial design documents. Vegetative stabilization procedures,
practices, and standards wili be consistent with LCAAP standards
and MDNR requirements.

10
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SA-7 In-Situ Soil Vapor Extraction
and Treatment (continued)

42 USC 300(z)

40 CFR § 141
10 CSR 60

33 USC 1251-1376

40 CFR 403.5

10 CSR 23-4.030
10 CSR 23-4.060
10 CSR 23-4.070

Relevant and
Appropriate

Applicable

Safe Drinking Water Act (SDWA) .

Requirements of the SDWA are the same as under Alternative
GW-3/GW-4. Refer to Alternative GW-3/GW-4 for discussion.

Clean Water Act (CWA)

Requirements of the CWA are the same as under Alternative GW-
3/GW-4 Discharge Option #1 (Area 18 treatment plant discharges
treated ground water to the LBVSD). Refer to Alternative GW-
3/GW-4 Discharge Option #1 for discussion.

As a part of this remedial alternative, extraction wells will be
constructed. The substantive requirements of the Rules of the
Missouri Department of Natural Resources, Division of Geology
and Land Survey, Chapters 1 through 6 apply to all wells at
LCAAP. Extraction wells used in site remediation are regulated
by Chapter 4, titled "Monitoring Well Construction Coode," and
are included in the definition of "monitoring wells." Among
other things, the Chapter 4 rules set forth criteria for the general
protection of groundwater quality and resources.” Criteria for the
placement of wells is specified in 10 CSR 23-4.030. 10 CSR 23-
4.060 specifies construction standards. However, according 1o 10
CSR 23-4.060, the standards for construction of extraction wells
is determined on a case-by-case basis by the division. These
details will be provided in the RD/RA workplan subject to review
according to FFA provisions.
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SA-7 (Continued)

40 CFR § 261
40 CFR § 264
40 CFR § 268

Applicable

For the Area 18 remediation, ARARs under RCRA relate to
disposal of waste malerials excavated from the site during
construction and implementation of the remedial altemative,
where the soil exhibits hazardous characteristics (i.e., the TCLP
test exceeds regulatory levels). 40 CFR Part 261 lists the
maximum concentration of contaminants for the toxicity
characteristic based on TCLP testing. Chemicals found in the soil
at Area 18 and the conesponding regulatory limits for the toxicity
characteristic are: mercury (0.2 mg/L); lead (5.0 mg/L); PCE (0.7
mg/L}; TCE (0.5 mg/L); total cresol (200 mg/L); vinyl chloride
(0.2 mg/L); benzene (0.5 mg/L); and 1,1 DCE (0.7 mg/L). Soil
that is excavated will be tested to determine if it is a RCRA
hazardous waste. If it is and the hazardous soil is disposed of
onsite, LDRs (40 CFR 268) would be applicable. 1f determined
to be hazardous, contaminated media generated during
construction of the Area 18 remedy will be subject to applicable
provisions of RCRA fer disposal as a hazardous waste. Also,
sediments and/or sludge removed from the Area 18 treatment
system.during operation and spent catalyst from the catalytic
oxidation unit will have to be disposed of according to 40 CFR

268 if they exhibit hazardous characteristics.

FALCAAP'AREA18 finalsoi.doc

12




SA-8 Selective Excavation and

40 CFR 264, Subpart K

Relevant and

The lagoons at Area 18 are surface impoundments. ARARs are

Treatment Option 1 10 CSR 25-7.264(2)(K) Appropriate the same as discussed under Alternative SA-7.
» Selective excavation with treatment .
by low temperature thermal 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during installation of
desorption (LTTD). the cover. ARARs regarding fugitive dust emissions are the same
-as described under Alternative SA-7.
10 CSR 20-6.200 Applicable ARARSs regarding storm water management are the same as
. described under Alternative SA-7.
40 CFR § 264, Subpart X Applicable - ARARs regarding the LTTD unit are the same as described under
40 CFR §§ 265.373 Alternative SA-3.
through 265.381
40 CFR § 264, Subpart L Applicable ARARs regarding the use of piles to stage excavated materials are
10 CSR 25-7.264(2)(L) the same as described under Alternative SA-3.
40 CFR § 261 Applicable These RCRA ARARs are the same as described under Alternative
40 CFR § 264 SA-3.
40 CFR § 268
13
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SA-8 Sclective Excavation and 40 CFR 264, Subpart K Relevant and The lagoons at Area 18 are surface impoundments. ARARs are

“Treatment Option 3 10 CSR 25-7.264(2)(K) Apprapriate the same as discussed under Alternative SA-7.
» Soil will be excavated and transported
ofI-site for teeatment and disposal. 10 CSR 10-6.170 Applicable Fugitive dust emissions may be produced during excavation.

ARARs regarding fugitive dust emissions are the same as
described under Alternative SA-7.

10 CSR 20-6.200 Applicable ARARs regarding storm water management are the samc as
described under Alternative SA-7.
40 CFR § 261 Applicable These RCRA ARARs are the same as described under Alternative
40 CFR § 264 ' SA-5, '

Notes: Because the State of Missouri has received RCRA base authorization for certain parts of the RCRA Hazardous and Solid Waste Amendments (HSWA) of 1984 to
administer and enforce the RCRA hazardous waste management programs in lieu of the federal program, the State hazardous waste regulations will provide ARARs. In
addition, the State of Missouri in many instances incorporates by reference the federal hazardous requirements and sets forth State requirements which modify or add to the
federal requirements and the State has modificd or added to the federal regulations, the federal citation has also been provided in the action-specific ARARs table.
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