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PART 1

DECLARATION



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

The North St. Louis County sites, which include the St. Louis Airport Site (SLAPS)/ Hazelwood
Interim Storage Site (HISS)/Futura Coatings Company (CERCLIS Identification Number
MOD980633176), the Latty Avenue Vicinity Properties (VPs), and the SLAPS Vicinity
Properties (VPs), are located in St. Louis, Missouri.

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document presents the Selected Remedy for the North St. Louis County sites,
which was chosen in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA) and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). This decision is based on information documented in the
Administrative Record for this site.

This Record of Decision is published by the U.S. Army Corps of Engineers (USACE). Under
the Formerly Utilized Sites Remedial Action Program (FUSRAP), USACE is authorized by
Congress as the lead agency implementing the Selected Remedy. The remedy is jointly selected
by the USACE and the United States Environmental Protection Agency (EPA).

The State of Missouri provided the following statement on concurrence with the selected
remedy:

“The Missouri Department of Natural Resources prefers alternative 6 as the selected remedy
as it does not require institutional controls (ICs) and long-term monitoring. However, the
department recognizes that it is not practical or cost effective to remove all contamination at
this time. Therefore, the department supports the USACE’s selected remedy, alternative 5, if
the federal government can ensure the implementation of IC’s and a commitment for fully
funding an enforceable and robust long-term stewardship at the FUSRAP sites. The
department stands ready to partner with the USACE, the EPA, and the local stakeholders on
the development of ICs and a Long Term Stewardship plan. To achieve adequate
stewardship, the State must be included as an equal party in an amended Federal Facility
Agreement (FFA). Therefore, the department gives concurrence with this remedy under the
condition that the FFA will be amended, with the State as a signatory agent, concurrent with
or prior to finalization of the stewardship plan.”

1.3 ASSESSMENT OF THE SITE

The response action selected in this Record of Decision is necessary to protect public health or
welfare or the environment from actual or threatened releases of hazardous substances into the
environment.

1.4 DESCRIPTION OF THE SELECTED REMEDY

The Selected Remedy for the Site is Alternative 5 of the Feasibility Study, Excavation with
Institutional Controls for Soils Under Roads, Rail Lines, and Other Permanent Structures. The
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Selected Remedy is the final planned remedy for the North St. Louis County site. Portions of the
North St. Louis County site have already been addressed through removal actions conducted
pursuant to Engineering Evaluation/Cost Analyses (EE/CAs) and Action Memoranda. The
Selected Remedy addresses soil, sediment, surface water, ground water, and structures
contaminated as a result of Manhattan Engineer District/Atomic Energy Commission
(MED/AEC) uranium ore processing activities. The contaminated shallow ground-water system
is not considered to be a potential source of drinking water due to its poor quality and very low
yields. The principal contaminants of concern are radionuclides associated with the residues of
ore processing. Contaminants from other sources that are co-located with the MED/AEC
contaminants will also be addressed concurrently.

The main components of the Selected Remedy include:

e Excavate all accessible contaminated soils to remediation goals (RGs) that support
unlimited use and unrestricted exposure (UUUE) and dispose off-site at a permitted
facility;

e Impose use restrictions at areas under roads, active rail lines and other permanent
structures where the residual condition is not consistent with UUUE;

e Dredge contaminated sediments from Coldwater Creek to RGs that support UUUE;

e Remove contaminated soils from the surfaces of buildings and structures as necessary to
achieve RGs that support UUUE, or remove the contaminated structures themselves and
dispose off-site at a permitted facility;

e Monitor ground water and surface water during the soil remediation period to ensure
water quality is not adversely effected and identify any areas where ground water may be
significantly degraded; and,

e Monitor ground water long-term in selected areas where soils contaminated above RGs
are left in place or where contaminated ground water has the potential to degrade
adjacent ground-water or surface-water systems.

No principal threat wastes, as defined by the NCP [§300.430(a)(1)(ii1)(A)] are present at the
North St. Louis County sites.

1.5 STATUTORY DETERMINATIONS

The Selected Remedy is protective of human health and the environment, complies with
requirements that are legally applicable or relevant and appropriate to the remedial action, and is
cost-effective. = The Selected Remedy uses permanent solutions to the maximum extent
practicable.

The Selected Remedy does not satisfy the statutory preference for treatment as a principal
element of the remedy because examination of available technologies (soil sorting, soil washing,
and phytoremediation) indicated that none were effective in reducing volume, mobility, or
toxicity for the type of soils and contaminants present at the North St. Louis County sites.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
on-site above levels that allow for unlimited use and unrestricted exposure, a statutory review of
the Selected Remedy, which includes institutional controls to manage these residual
contaminants, will be conducted no less often than every five years after initiation of the selected
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remedial action or until the concentrations of hazardous substances at the site are at such levels to
allow for unlimited use and unrestricted exposure.

1.6 RECORD OF DECISION DATA CERTIFICATION CHECKLIST

The following table is provided to summarize the key remedy selection information contained in
this Record of Decision. The table also provides a “roadmap” of where this key information can
be found in the Decision Summary Section (Part 2) of this Record of Decision. Additionally,
supporting remedy selection information can be found in the Administrative Record for the North
St. Louis County sites maintained by the United States Army Corps of Engineers FUSRAP
Project Office, 8945 Latty Avenue, in Berkeley, Missouri or at the St. Louis Public Library,
Government Information Room, 1302 Olive Street, St. Louis, Missouri 63103.

Decision Summary
Page Number

Record of Decision Data Checklist Item

M Contaminants of concern (COCs) and their respective concentrations Table 2-3, Page 2-26
M Baseline risk represented by the COCs Table 2-5, Page 2-31
M Remediation goals established for the COCs and the basis for these goals Section 2.8.2, Page 2-36

and Table 2-10, Page 2-37

M How source materials constituting principal threats are addressed No principal threat wastes
currently at the Site;

Section 2.11, Page 2-76
M Current and reasonably anticipated future land use assumptions and Section 2.6, Page 2-21

current and potential future beneficial uses of ground water used in the
Baseline Risk Assessment and Record of Decision

M Potential land use that will be available at the Site as a result of the Section 2.12.4, Page 2-95
Selected Remedy
M Estimated capital, annual operation and maintenance, and the total Table 2-16, Page 2-94

present worth costs, discount rate, and the number of years over which
the remedy cost estimates are projected

M Key factor(s) that led to selecting the remedy Section 2.13, Page 2-95
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1.7 AUTHORIZING SIGNATURES

Robert Crear

Brigadier General, USA

Commander, Mississippi Valley Division
U.S. Army Corps of Engineers

Date

James B. Gulliford
Regional Administrator
U.S. Environmental Protection Agency

Date
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PART 2

THE DECISION SUMMARY




2.0 THE DECISION SUMMARY
2.1 SITE NAME, LOCATION AND BRIEF DESCRIPTION
2.1.1 Site Name and Location

The North St. Louis County sites are one of two separate geographical areas collectively referred
to as the St. Louis FUSRAP Sites, which are located in metropolitan St. Louis, Missouri. These
two areas are comprised of multiple properties and are located in two distinct areas: north St.
Louis County and St. Louis City (See Figure 2-1). The designations assigned to these two sites
are the North St. Louis County sites and the St. Louis Downtown Site (SLDS), respectively.
This decision document presents the Selected Remedy for the cleanup at the North St. Louis
County sites. The North St. Louis County sites consist of the St. Louis Airport Site (SLAPS),
the SLAPS Vicinity Properties (VPs), and the Latty Avenue Properties. The SLAPS is the
property near the St. Louis airport which was originally used to store waste materials from
uranium processing activities at SLDS. The SLAPS VPs include Coldwater Creek and
properties near the SLAPS and along Coldwater Creek. The Latty Avenue Properties include the
Hazelwood Interim Storage Site (HISS), the Futura Coatings Company (Futura), and Latty
Avenue VPs. The locations of the properties that comprise the North St. Louis County sites are
presented in Figure 2-2 and in Table 2-1. In October 1989, EPA placed three of the North St.
Louis County sites properties [SLAPS, HISS, and Futura Coatings Company] on the Superfund
National Priorities List (NPL) (CERCLIS No. MOD980633176).

Table 2-1. North St. Louis County Sites

LOCATION NAME PROPERTIES
SLAPS Investigation Areas 1 through 7
SLAPS VPs Investigation Areas 8 through 13

Haul Roads —Eva Avenue, Frost Avenue, Hazelwood Avenue,
McDonnell Boulevard, and Pershall Road

Haul Road Properties —Vicinity Properties 1-63

Coldwater Creek

Coldwater Creek Vicinity Properties 1C through 10C

Latty Avenue Properties Hazelwood Interim Storage Site (HISS)

Futura Coatings Company (Futura)

Latty Avenue Vicinity Properties 1L through 6L

Vicinity Properties 40A and 10K530087

2.1.2 Site Description
2.1.2.1 SLAPS

The SLAPS is an unincorporated 21.7-acre property in north St. Louis County owned by the City
of St. Louis. The SLAPS is bounded by McDonnell Boulevard to the north, Banshee Road and
the Norfolk Southern Railroad on the south, and Coldwater Creek on the west as shown in Figure
2-3. There are no permanent sewer lines or overhead utility lines within the security fence of the
SLAPS, but utilities are located parallel to McDonnell Boulevard.
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2.1.2.2 SLAPS VPs

The SLAPS VPs consist of approximately 78 properties including properties along former haul
routes between the SLAPS and the HISS, Coldwater Creek, the open fields (former ballfield
area) immediately north of the SLAPS, and other SLAPS contiguous properties. The impacted
properties are located along haul routes between the SLAPS and the HISS. These routes include
Eva Avenue, Frost Avenue, Hazelwood Avenue, McDonnell Boulevard, and Pershall Road. The
SLAPS VPs are primarily located within the City of Berkeley; however, Pershall Road, the north
side of McDonnell Boulevard, and a portion of Hazelwood Avenue are within the City of
Hazelwood. Coldwater Creek flows for 500 feet (ft) [153 meters (m)] along the western border
of the SLAPS. The creek originates 3.6 miles (mi) [5.8 kilometers (km)] to the south of the
SLAPS and continues for 15 mi (24 km) in a northeasterly direction through the City of
Hazelwood, the City of Florissant, unincorporated areas of St. Louis County, and along the
northern edge of the community of Black Jack, until it discharges into the Missouri River. The
creek, except for 1.2 mi (1.9 km) under the Lambert-St. Louis International Airport, is generally
accessible to the public. The contiguous properties surrounding the SLAPS were designated as
Investigation Areas (IAs) 8 through 13, as shown on Figure 2-3. These properties are located
within the City of Hazelwood, the City of Berkeley, and the airfield owned by the City of St.
Louis.

2.1.2.3  Latty Avenue Properties

The Latty Avenue Properties are shown in Figure 2-2 and include HISS and Futura Coatings
Company, and eight VPs designated as 1(L) through 6(L), 40A, and 10k530087. The majority of
the VPs are located along Latty Avenue. The Latty Avenue Properties are 1.2 km (0.75 mi)
northeast of the SLAPS. Key features of HISS and Futura Coatings Company, located at 9170
and 9200 Latty Avenue (respectively), are shown on Figure 2-4. These properties cover a 4.5-
hectare (ha) (11-acre) tract of land. The HISS and Futura Coatings Company are in the City of
Hazelwood. The VPs are located predominately within the City of Berkeley.

2.1.3 Lead and Support Agencies

The Selected Remedy will be implemented under FUSRAP, which is funded directly by
Congress. The USACE is the lead agency responsible for implementing the Selected Remedy at
the North St. Louis County sites under the legislative authority contained in the 2000 Energy and
Water Development Appropriations Act, Public Law 106-60, §611 (HR 2605). This law
establishes the authority of the USACE to conduct response actions for releases related to the
nation’s early atomic energy program as the lead federal agency, subject to the CERCLA and the
NCP.

Plans and activities at the North St. Louis County sites are being overseen by EPA Region VII
and are being coordinated with appropriate Missouri state agencies, including the Missouri
Department of Natural Resources (MDNR).

2-2
North St. Louis County Sites ROD Final



2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.2.1 Site History

Mallinckrodt Chemical Works processed uranium feed material for the production of uranium
metal from 1942 to 1957 under contracts with the MED/AEC. This work was performed at the
Mallinckrodt Plant, on property known today as the SLDS. The original feed material used at
SLDS was uranium black oxide that was extracted from uranium ore. Because of pre-processing,
this black oxide was relatively free of radium and radium daughter products. In 1944, Belgian
Congo Shinkolobwe ore containing high percentages of uranium (greater than 30% by weight)
were processed. Processing activities at SLDS also included other ores with much lower
concentrations of uranium in the ore. These less concentrated ores resulted in generation of
larger quantities of byproduct waste with correspondingly lower activity concentrations
(particularly with respect to daughter products).

In 1946, the AEC acquired the 21.7-acre tract of land (now known as the SLAPS) in what was
then an undeveloped area of north St. Louis County to store process byproducts and scrap from
uranium processing at the Mallinckrodt Plant. The following byproducts and scrap were
transported mainly from the SLDS to the SLAPS for storage:

Radium-bearing residues, referred to as “K-65" residues;

AM-7 Pitchblende raffinate cake;

AM-10 or Colorado raffinate cake;

AJ-4 Barium Sulfate Cake (unleached) and AJ-4 Barium Cake (leached);

C-liner slag that was created during metal forming operations;

C-701 U scalping of magnesium fluoride, Japanese precipitates, and Vitro residues from
the Vitro Corporation’s facility in Canonsburg, PA; and

e Empty drums, contaminated steel and alloy scrap, and building debris.

Uranium processing residues and wastes resulting from the ore-processing activities at SLDS
were stored at SLAPS beginning in1946. The general historical storage layout at the SLAPS is
shown in Figure 2-5. The pitchblende raffinate cake and Colorado raffinate cake were stored
along the southern boundary extending in toward the central portions of SLAPS, labeled AM-7
and AM-10 in Figure 2-5. Concentrated radium (including “K-65” residues) and barium sulfate
cake were stored near the center of the site near the north boundary, in the areas designated AJ-4
in Figure 2-5. Uranium tailings were stored along the northwest portion of the SLAPS in the
areas labeled as C-701 on Figure 2-5. Scrap metal, empty drums, and other debris were placed in
low areas on the western end of the property and covered with dirt to make a level storage area.
By 1960, there were approximately 50,000 empty drums and approximately 3,500 tons of
miscellaneous contaminated steel and alloy scrap stored onsite at SLAPS. Through time, various
meanders in Coldwater Creek were backfilled to support construction, resulting in some
commingling of site soils and sediments with wastes brought to SLAPS. The alignment of
McDonnell Boulevard has also changed through time.

These residues were removed from the site in subsequent actions of the 1960s. In 1966, all of
these residues and wastes were sold to a private company and removed from the site. This
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company, Continental Mining & Milling Company (CMM), purchased the SLAPS residues and
began moving them under an AEC license to a property at 9200 Latty Avenue for storage (now
known as HISS and Futura Coatings Company). The conditions of CMM’s license specified that
it was only for removal of stockpiled residues from 50 Brown Road (SLAPS) and storage at
9200 Latty Avenue. Storage, handling, and transportation of materials spread the materials along
haul routes to Vicinity Properties (SLAPS VPs).

In February 1967, the Commercial Discount Corporation (CDC) of Chicago obtained possession
of the residues and shipped much of the material, after drying, to Canon City, Colorado. Cotter
Corporation purchased the remaining residues in 1969 and dried and shipped more material to
Canon City during 1970. In 1973, Cotter shipped undried AM-10 Colorado raffinate cake to
Canon City, Colorado and transported the leached AJ-4 barium sulfate cake, mixed with topsoil,
to Westlake Landfill in western St. Louis County.

After removal of most of the residues to HISS, storage sheds on SLAPS were demolished and
buried on the property in 1969. One to three feet of clean fill material was spread over SLAPS to
achieve acceptable levels of surface radioactivity; however, soil contamination resulted from
releases of these residues while they were on-site. In 1973, the U.S. Government and the City of
St. Louis agreed to transfer ownership of SLAPS by quitclaim deed from AEC to the St. Louis
Airport Authority.

In 1974, AEC [later to become the Department of Energy (DOE) and the U.S. Nuclear
Regulatory Commission (NRC)] established the FUSRAP to address sites contaminated as a
result of the nation’s early atomic weapons development program. SLDS, SLAPS, SLAPS VPs,
and the Latty Avenue Properties were placed in FUSRAP. Further, SLAPS, HISS, and the
Futura Coatings Company property were added to the EPA’s NPL in 1989. A Federal Facility
Agreement (FFA) was negotiated between EPA and DOE under CERCLA Section 120. The FFA
incorporates the procedural and documentation requirements of CERCLA and establishes the
roles of each signatory agency. The Federal Facility Agreement (Docket Number VII-90-F-
0005) addresses cleanup of the following types of materials:

e all wastes, including but not limited to radiologically-contaminated wastes resulting from
or associated with uranium manufacturing or processing activities conducted at the St.
Louis Downtown Site; and,

e other chemical or non-radiological wastes that have been mixed or commingled with
radiologically-contaminated wastes resulting from or associated with uranium
manufacturing or processing activities conducted at the St. Louis Downtown Site.

In support of a series of property development projects at the Latty Avenue Properties between
1977 and 1986, the DOE used the HISS for the interim storage of contaminated soils and
materials that had been removed from the Futura Coatings Company property and nearby
vicinity properties. Approximately 41,000 cubic yards of material were consolidated into interim
storage piles at HISS and on adjacent Latty Avenue vicinity property (VP-2L). These piles were
subsequently removed under the 1998 HISS EE/CA and Action Memorandum.
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Since 1946, the small farms comprising the North St. Louis County sites have been developed
into commercial, industrial, residential and even recreational properties. Residues migrated from
the SLAPS (via runoff onto adjacent properties and into Coldwater Creek or windblown) or were
released or otherwise deposited when material was transported along haul routes, contaminating
the soil and sediment at the SLAPS VPs and Latty Avenue Properties. In 1997, Congress
transferred responsibility for the execution of FUSRAP from the DOE to the USACE under the
Fiscal Year 1998 Energy and Water Appropriations Act. Consistent with the transfer of
authority, the USACE is acting as successor agency to the DOE under the FFA for the remedial
action phase. Responsibility for implementation of long-term site management following
completion of the remedial action remains with DOE. A more complete history of the North St.
Louis County sites and description of the uranium production process at the SLDS is provided in
Section 2.1 of the Feasibility Study.

2.2.2 Previous Investigations and Response Actions
2.2.2.1 Previous Site Investigations

Numerous site characterization activities have been conducted at the North St. Louis County
sites. These characterization activities included radiological surveys, periodic sampling and
analysis of environmental media, and investigations conducted under CERCLA and other
environmental authorities.

In 1994, DOE issued a Remedial Investigation (RI) Report summarizing the results of previous
investigations conducted at the North St. Louis County sites and the SLDS. The RI concluded
that contamination related to MED/AEC activities is present in surface and subsurface soil at the
North St. Louis County sites. It also identified additional data needs to more fully characterize
the nature and extent of contamination at the North St. Louis County sites.

In 1995, DOE issued an RI Addendum report to summarize the results of an additional field
investigation conducted to fill the data gaps identified in the RI Report. The activities associated
with this investigation included soil sampling at the SLAPS VPs, the HISS, Futura Properties,
and adjacent Latty Avenue VPs; sediment sampling in Coldwater Creek; installation and
sampling of ground-water monitoring wells at the SLAPS and the HISS; building survey scans at
Futura; vegetation sampling along ditches next to the haul roads; and background soil and
ground-water sampling. The results of this investigation confirmed the presence of widespread
radioactive contamination of surface and subsurface soil at the North St. Louis County sites. It
also indicated that elevated levels of radiological contamination were present in ground water at
the HISS and SLAPS.

In 1997, USACE conducted baseline ground-water characterization studies for the SLAPS and
the HISS. These studies involved the installation of ground-water monitoring wells;
measurement of ground-water levels; and radiological and chemical analysis of ground-water
samples. In 1998 USACE conducted an investigation of SLAPS consisting of radiological and
chemical analysis of soil and ground water. From 1997 to 1998, sampling of the HISS piles was
conducted by USACE to characterize the distribution of radiological and chemical contamination
in the piles, identify the presence of any mixed waste, and support the evaluation of removal
action alternatives.
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The Administrative Record contains documents describing the key investigations conducted at
the North St. Louis County sites.

2.2.2.2  Previous Response Actions

Several removal actions conducted in accordance with approved EE/CAs are either on-going or
have been completed at the North St. Louis County sites. The general locations of the areas
where removal actions have been conducted at the North St. Louis County sites are shown in
Figure 2-6. Additional details concerning the previous response actions are provided below.

SLAPS

From September to December 1997, an interim removal action was conducted by USACE at
SLAPS to address contamination at the west end of the site. Approximately 5,100 cubic yards
(yd3) of contaminated material (in-situ) were removed from the western end of SLAPS under this
action.

In accordance with the May 1998 EE/CA, USACE removed approximately 211,830 yd® of
contaminated soil during the construction of the sedimentation basin, cleanup of the radium pit
storage area, the eastern third of the site, McDonnell Blvd drainage ditch, and Phases 2 and 3.
These actions were ongoing in 2004.

SLAPS VPs

In accordance with the March 1992 EE/CA, DOE began removal actions at the SLAPS VPs. In
1995, DOE excavated contaminated soils from the frontages of six residential vicinity properties
and two industrial properties along Frost and Hazelwood Avenue. This resulted in the removal
of approximately 580 yd® of contaminated soil from the properties for disposal at a licensed out
of state disposal facility.

A removal action was conducted by USACE to support the City of Florissant’s replacement of
the St. Denis Bridge. Under the DOE 1992 EE/CA, approximately 450 in-situ yd3 of
contaminated soil and sediment from the east and west bank of Coldwater Creek were removed
between October and November 1998.

In March 2000, USACE removed approximately 5,000 yd® of contaminated soil from VP-38 to
allow relocation of USACE support facilities as a consequence of the cleanup of HISS.

Latty Avenue Properties

From October 1998 through 2001 the USACE removed 39,475 yd® of contaminated soil
contained in the HISS piles. This removal action was conducted in accordance with the March
1998 EE/CA for the site. This removal action also included the installation of a rail spur at the
site.
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2.3 COMMUNITY PARTICIPATION

The community has been provided with multiple opportunities to be involved with the decision
process at the North St. Louis County sites. The St. Louis Sites Remediation Task Force actively
investigated the St. Louis Sites from 1994 to 1996 and published a report, which included
specific recommendations and hundreds of pages of analysis. The St. Louis Sites Remediation
Task Force became the St. Louis Oversight Committee after publishing its report. USACE
provides monthly briefings at the St. Louis Oversight Committee meetings, which are open to the
public. The USACE maintains a web site with current information about the status of the St.
Louis FUSRAP Sites and historical documentation. Newsletters and fact sheets are distributed
throughout the community semi-annually. In addition, two training sessions were conducted for
the public to help explain the nature of the materials at the North St. Louis County sites and the
process of evaluating an effective remediation plan.

The Feasibility Study and Proposed Plan (FS/PP) for the North St. Louis County sites were made
available to the public on May 1, 2003. They can be found in the Administrative Record
maintained at the U.S. Army Corps of Engineers FUSRAP Project Office, 8945 Latty Avenue,
Berkeley, Missouri, or at the St. Louis Public Library, Government Information Room,
1302 Olive Street, St. Louis, Missouri.

The notice of availability for these documents was published in the Federal Register and in the
St. Louis Post-Dispatch on May 1, 2003. A public comment period was held from May 1 to May
31, 2003. An extension of the public comment period was requested and subsequently granted.
As a result, the public comment period ended on July 14, 2003. Responses to the comments
received from the public, and local, state and federal agencies are provided in the
Responsiveness Summary included as Part 3 to this Record of Decision.

A public meeting was held on May 29, 2003, at the Hazelwood Civic Center — East, located near
the North St. Louis County sites, to present the FS/PP to interested members of the community.
The meeting included an open-house public workshop allowing one-on-one discussions with
agency representatives, an informal presentation, and a transcribed open microphone public
hearing which allowed the public to make comments on the record. During the public workshop,
the public was given the opportunity to ask questions and receive answers from the USACE
staff. During the open microphone segment, members of the public were provided with an
opportunity to comment on the FS/PP and the statements were recorded by a court reporter. The
transcript of the public hearing and comment period was made available to the public on the
USACE’s St. Louis District FUSRAP website www.mvs.usace.army.mil/engr/fusrap/home2. htm
and is included as part of the Administrative Record.

24 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

The Selected Remedy is a component of a comprehensive cleanup strategy for the North St.
Louis County sites. This comprehensive cleanup strategy addresses releases resulting from
MED/AEC-related activities.

During the first phase of this cleanup strategy, portions of the North St. Louis County sites were
addressed through removal actions conducted pursuant to EE/CAs and Action Memoranda. The
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ongoing removal actions were designed to address contaminated soils through excavation and
permanent offsite disposal at a permitted disposal facility. Numerous properties, as described in
Section 2.2.2.2, have been cleaned up through removal action.

Concurrent with the implementation of these removal actions, an RI/FS process was initiated for
the sites. This ROD completes the RI/FS process. It sets forth the final Selected Remedy for the
North St. Louis County sites, and serves as the basis for remedial design and remedial action,
culminating in final closeout of the North St. Louis County sites. This ROD addresses
contaminated soil, sediment, surface water, ground water, and structures at the North St. Louis
County sites. The USACE intends that the selected remedy with respect to contaminated soil
will supersede the decisions made under removal authority. Concurrent with the execution of
this remedy, the USACE will evaluate the residual condition of those areas, which were cleaned
up in accordance with the EE/CA criteria, and verify that the performance objectives of this
remedy were met. In the event any removal actions have not met the objectives of this ROD,
remedial action will be necessary. This assessment will be performed and documented as part of
the RD/RA process.

2.5  SITE CHARACTERISTICS
2.5.1 Physical Site Location

The North St. Louis County sites are located in northern St. Louis County, Missouri within the
boundaries of five local municipal jurisdictions. Specific properties include the SLAPS, SLAPS
VPs, and the Latty Avenue Properties [Hazelwood Interim Storage Site (HISS), Futura Coatings
Company, and Latty Avenue VPs]. There are more than 87 properties with a variety of
industrial, commercial, residential and recreational uses included in the North St. Louis County
sites. All properties included in the North St. Louis County sites are identified in Figure 2-2.
Coldwater Creek, considered a SLAPS VP, flows adjacent to the SLAPS, HISS, and Futura
Coatings Company, and receives the runoff from the North St. Louis County sites.

SLAPS is a 21.7-acre property in St. Louis County immediately north of the Lambert-St. Louis
International Airport. It is bounded by the Norfolk and Western Railroad and Banshee Road on
the south, Coldwater Creek on the west, and McDonnell Boulevard and adjacent recreational
fields on the north and east. A heavily industrialized area that includes landowners/tenants such
as Lambert-St. Louis International Airport, the Boeing Company, and GKN Aerospace Services
surrounds the SLAPS property.

The SLAPS VPs include properties located along the haul routes between SLAPS and HISS,
Coldwater Creek, the ballfields immediately north of SLAPS, and other SLAPS contiguous
properties. These properties include an industrial/commercial area, recreational properties and
residential properties.

The Latty Avenue Properties are approximately 1 mile north of SLAPS in the Berkeley Industrial
Court immediately east of Coldwater Creek. The Latty Avenue Properties consist of the
Hazelwood Interim Storage Site (HISS), the Futura Coatings Company property, and a group of
impacted properties along Latty Avenue and/or adjacent to the 1l-acre HISS and Futura
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Coatings Company properties. These properties are surrounded by commercial, light industrial
and transportation facilities.

The North St. Louis County sites are primarily located within the municipalities of Hazelwood
and Berkeley. However, a few properties such as SLAPS and Coldwater Creek, also fall under
the jurisdiction of St. Louis City, unincorporated St. Louis County, Florissant, and Black Jack.
The cities of Hazelwood and Berkeley have a combined population of approximately 38,000
based on the 2000 census data for St. Louis County. The North St. Louis County sites are
situated within the St. Louis Metropolitan Statistical Area, which has a population of
approximately 2.6 million. The nearest residential properties to SLAPS are located
approximately 0.6 km (0.4 miles) to the northeast on Frost Avenue in the City of Berkeley. The
closest residential properties to HISS and Futura Coatings Company are located approximately
0.3 km (0.2 miles) to the southwest along Frost Avenue and 0.5 km (0.3 miles) to the northeast
along Hazelwood Avenue. 2000 census data indicates a population of 3,700 people for the
census tract containing SLAPS, HISS and most of the VPs.

2.5.2 Topography, Drainage, and Surface Water

The North St. Louis County sites are located on a modest upland area south of the Missouri
River floodplain. The upland area surrounds a topographic depression known as the Florissant
Basin. Pleistocene soil and recent fill overlay shale and limestone bedrock. Faulting is not
evident at the site, and the limestone bedrock appears to be almost flat.

Coldwater Creek is the major drainage mechanism for the SLAPS, SLAPS VPs, and the Latty
Avenue Properties. It has been designated as a Metropolitan No-Discharge Stream. Coldwater
Creek flows adjacent to the SLAPS and SLAPS VPs, then meanders near the HISS, Futura
Coatings Company and other Latty Avenue Properties and continues to flow through northern St.
Louis County until it discharges into the Missouri River. The ecological risk assessment
partitioned Coldwater Creek into three reaches: the upper reach of Coldwater Creek, located
between SLAPS and HISS (Section A); the middle reach between Pershall Road and U.S
Highway 67 (Section B), and the lower reach (Section C) which extends from US Highway 67 to
the mouth of the creek at the Missouri River. Coldwater Creek floods areas of the North St.
Louis County sites including portions of the SLAPS, HISS, Futura Coatings Company, and
several VPs. Bank stabilization measures have been undertaken by local municipalities at
various locations along Coldwater Creek. In the industrial area located between the airport and
Pershall Road, the water quality in Coldwater Creek is generally poor. The portion of Coldwater
Creek from its intersection with U.S. Highway 67 downstream to its mouth at the Missouri River
is protected for livestock and wildlife watering and aquatic-life usage. This lower portion of
Coldwater Creek is classified by the state as a Class “C” waterway. Class “C” waterways may
cease flow in dry periods but maintain permanent pools that support aquatic life.

2.5.3 Geology/Soil

The stratigraphic section of interest for the North St. Louis County sites consists of the
Pennsylvanian and Mississippian bedrock and the overlying Pleistocene and recent nonlithified
surficial material, consisting of loess, clay, sands, and gravel that was deposited by wind, stream
and lake processes. This surficial sequence was deposited on Pennsylvanian shale and
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Mississippian limestone. The shale is absent in specific areas. The limestone lies at a depth of
approximately 100 feet below ground surface at the North St. Louis County sites. The
stratigraphic units identified at the North St. Louis County sites are shown in Figure 2-7. Units 1
and 2 include the surficial fill and loess, respectively. Unit 3, which is subdivided into Subunits
3T, 3M, and 3B, consists primarily of clay and silt lakebed deposits. Unit 4 consists of clayey
gravel with fine to very-fine sand and sandy gravel. This unit is absent beneath the eastern part of
the SLAPS, where the 3T, 3M, and 3B drape, or onlap, onto Pennsylvanian shale bedrock, Unit
5. Below Units 3 and 4 are Units 5 and 6, which consist of Pennsylvanian shale/siltstone and
Mississippian Limestone, respectively. The geologic setting at the SLAPS is similar to that at
the Latty Avenue Properties, with one exception. The Pennsylvanian shale bedrock unit (Unit 5)
present beneath portions of the SLAPS is absent at the Latty Avenue Properties.

2.5.4 Hydrogeology/Ground Water

Chemical and hydrologic characteristics define five hydrostratigraphic (ground-water) zones
(HZs) at the North St. Louis County sites. These HZs are identified in the conceptual model of
ground-water flow for the SLAPS shown in Figure 2-7. The ground-water zones for the SLAPS
are, in order of increasing depth: HZ-A, which consists of Unit 1 fill, Unit 2 loess, and Subunit
3T silty clay; HZ-B, the Subunit 3M clay; HZ-C, consisting of Subunit 3B silty clay and Unit 4
clayey to sandy gravel; HZ-D, the Unit 5 shale/siltstone; and HZ-E, the Unit 6 Mississippian
Limestone. All five HZs (HZ-A through HZ-E) occur beneath the SLAPS. HZ-D (shale/siltstone)
is not found beneath the Latty Avenue Properties.

HZ-A is not considered a viable source of potable water because of its low yield and poor quality
(i.e., turbidity and chemical pollutants from the highly industrialized North County region).
HZ-B limits the passage of ground water vertically beneath the North St. Louis County sites
properties. Subunit 3M of HZ-B is a clayey aquitard that effectively impedes vertical
contaminant migration from the HZ-A ground-water system to the underlying HZ-C and HZ-E.
The exchange of waters between HZ-A and HZ-E will take centuries.

Chemical compositions of ground-water samples collected from HZ-A are highly variable and
include major anions and cations, radionuclides, metals, and organic compounds. The chemical
composition of ground-water samples collected from each of the deeper HZs is remarkably
similar among these lower zones but, distinctly different from the composition of the bulk of the
ground-water samples collected from HZ-A. Additionally, while soil contaminants of concern
(COCs) were detected in HZ-A ground water, no soil COCs were detected in samples from the
limestone aquifer (HZ-E) which is a potential drinking water zone. The modeled rate of vertical
contaminant movement suggests an arrival time exceeding 1,000 years for the soil COCs to
reach HZ-E from HZ-A. This arrival time is based on the assumption that the soil remains
contaminated. Combined with low measured hydraulic conductivities in HZ-A, HZ-B, and HZ-
D, these characteristics indicate that ground water in HZ-A has limited communication with
water in the lower HZs.

This interpretation of limited vertical ground-water movement is supported by tritium
concentrations in samples from HZ-A and the lower HZs. Tritium concentrations in HZ-A are
significantly higher than in any of the other HZs, indicating that HZ-A has communication with
atmospheric tritium. Tritium is not a site-related contaminant but is present in the atmosphere as
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a result of a natural process (the interaction of cosmic rays with the atmosphere) and man-made
processes (nuclear weapon fallout). The uniform tritium concentrations in HZ-B through HZ-E
indicate an older tritium reservoir (likely naturally-occurring) that has not been connected with
the contaminated shallow zone.

The EPA has developed a ground-water classification system to assess ground water on the basis
of ground-water value and vulnerability to contamination. Using EPA’s Superfund Ground-
Water Classification Flow Chart, the ground-water classification was evaluated as part of the
Feasibility Study. HZ-E meets the requirements for a Class IIB designation. Class 1IB means
the ground-water source could be used for drinking water, but is not currently used. The ground
water in HZ-A at and near the SLAPS and the HISS is of poor quality and low yield and meets
the Class III definition. Class III includes ground waters that “are so contaminated by naturally
occurring conditions, or by the effects of broad-scale human activity (i.e., unrelated to a specific
activity), that they cannot be remediated using treatment methods reasonably employed in public
water-supply systems.” Class III also encompasses ground waters where yields are insufficient
to meet the needs of an average size family. Subclasses are differentiated based primarily on the
degree of interconnection of the ground water to adjacent surface water and/or ground water. If
an aquifer feeds a surface-water body (e.g., the Missouri River) that could be used for drinking
water, the aquifer should be designated Class IIIA. Based on this rationale, HZ-A, B, C, and D
were classified as Class IIIA. The soils and shale of units HZ-A through HZ-D have such fine-
grained matrix that the recovery rates for sampling are extremely low. Although not equivalent
to wells for the purpose of water production, the low recovery rates in the monitoring wells
indicate that water wells completed in these units would not be able to sustain pumping rates
capable of meeting the needs of individual private residences. There is no known use for ground
water of such poor water quality and low yield under any of the current or reasonably anticipated
land uses.

2.5.5 Ecology

Studies of aquatic life in Coldwater Creek have shown the stream ecology is severely affected by
industrial and other operations in North County unrelated to the MED/AEC-related activities.
Pollutants enter the creek in storm water from commercial and industrial facilities, residential
areas, and Lambert-St. Louis International Airport. The SLAPS storm-water run-off flows into
Coldwater Creek. More than a dozen facilities that are permitted under the National Pollutant
Discharge Elimination System (NPDES) program discharge directly into the creek, including the
Ford Motor Company, Lambert-St. Louis International Airport, and the Boeing Company.
Permitted discharges include storm-water runoff and manufacturing discharges, such as non-
contact cooling water.

No threatened or endangered species have been found at the North St. Louis County sites. The
pallid sturgeon and the bald eagle are the only federal and state endangered or threatened species
that may possibly be found in the North St. Louis County sites area. Pallid sturgeons are found
in the Mississippi and Missouri Rivers, but Coldwater Creek does not provide adequate water
quality or quantity for a suitable habitat. No sightings of bald eagles have been reported at the
site. Potential wetlands have been identified along Coldwater Creek, and portions of the North
St. Louis County sites lie within the 100-year floodplain.
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2.5.6 Archaeological and Historical Sites

The North St. Louis County sites do not contain any historic buildings or archaeological sites.
No known archeological or historical sites are affected by the contamination at the North St.
Louis County sites.

2.5.7 Conceptual Site Model

The conceptual site model illustrates the threats posed by the sites by presenting the type and
extent of contamination, affected media, location of contamination, and potential routes of
exposure. The conceptual site model for the North St. Louis County sites is depicted in Figure 2-
8.

2.5.7.1 Known and Potential Sources of Contamination

The original sources of contamination were: 1) the contaminated process wastes and scrap
materials which were stored or buried at SLAPS; 2) contaminated process wastes and associated
soils that were spilled during the process of transportation by truck; and 3) contaminated wastes
and associated soils that were stored or processed for shipment at HISS and the Futura Coatings
Company property pending the transfer of such materials for recovery of other constituents.
These sources were long ago removed and the current sources of ongoing migration are the
contaminated soils and scrap that were left behind.

2.5.7.2 Types of Contaminants

As noted in Section 2.2.1, uranium processing residues and wastes resulting from the ore-
processing activities of MED/AEC at the SLDS were stored at SLAPS from 1946 through 1966.
The residues consisted of the remaining portion of the metal-bearing ore consisting of finely
ground rock and process liquid after some or all of the uranium has been extracted. The uranium
mill tailing residues are typically composed of sands, slimes and liquids. Although most of the
residues were later transported to other locations for reprocessing or disposal, some residual
materials and large quantities of contaminated soils were left behind at SLAPS and Latty
Avenue.

As the uranium ore was processed, the daughter products were chemically separated from the
respective parent such that tailings residuals contained elevated amounts of the daughter products
with relatively small amounts of the uranium parents. Although uranium tailings typically
contain about 85% of the initial radioactivity of the ore, the processing at the SLDS chemically
extracted the Ra-226 with the more concentrated K-65 residues for return to the owner. This
resulted in much lower Ra-226 concentrations in tailings at SLAPS than would otherwise be
expected. Residual concentrations of Pa-231 and Ac-227 would be expected to equate to about
4.5 percent of the Th-230 concentration. The total amount of radioactivity of SLAPS tailings
varied significantly over time based on the origin and associated activity of the feed material. As
a result, the distribution of the radionuclides within the contaminated soils at SLAPS is highly
variable.
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Environmental transport of site contaminants in surface and ground water depends in large part
on their relative solubility. Prior to processing of feed materials, uranium and radium are
relatively soluble when compared to thorium, actinium and protactinium. As a result of
processing with sulfuric acid, radium is converted into radium sulfate, a very insoluble material.
The acid, together with pH control, generates metallic sulfate and oxide, which effectively
precipitate the metals from the soluble portion. These insoluble metallic compounds, whether
radiological or non-radiological, do not move well in the environment. Contaminated soils at
SLAPS generally contain these relatively insoluble forms of radium, thorium, and heavy metals.

Radium, thorium, and uranium are the primary radiological COCs at the site. The non-
radiological COCs are antimony, arsenic, barium, cadmium, chromium, molybdenum, nickel,
selenium, thallium, uranium, and vanadium. Note that these COCs vary by location as defined in
Table 2-2 in Section 2.7. Additional information concerning the nature and extent of
contamination at the site is presented in Section 2.5.8.

2.5.7.3  Affected Media

Affected media at the North St. Louis County sites are soils, sediment, shallow ground water
(HZ-A), surface water, and soils adhered to the surface of buildings and structures. As discussed
above, deeper ground-water zones have not been affected because of the presence of an aquitard;
however, in the absence of any response action, the deeper zones (HZ-C and HZ-E) could
potentially be impacted over the long term. Air is not significantly impacted under current
conditions as long as the contaminated soils remain covered or vegetated; however, this could be
an issue over the long-term if these conditions are not maintained. Affected and potentially
affected media are shown in the Conceptual Site Model presented in Figure 2-8. COCs for each
media are presented in Table 2-2, located in Section 2.7 of this ROD.

2.5.7.4  Routes of Migration

Potential routes of migration at the North St. Louis County sites are shown in the Conceptual
Site Model presented in Figure 2-8. These include:

e Storm-water runoff over contaminated soil and transport of suspended material to other
surface locations and to surface water (i.e., Coldwater Creek);

e Radon gas emanation from radium-contaminated soil or ground water;

e Wind dispersal of contaminants from structural surfaces and fugitive dust (particulates)
from contaminated soil;

e Surface deposition of airborne particulates; and,

e Infiltration/percolation from contaminated soil to ground water.

2.5.7.5 Potential Receptors

Potential human receptors were identified in the Baseline Risk Assessment on the basis of the
following factors:

e Locations of contaminated source areas, types of contaminants found at source areas,
and potential mechanisms of contaminant release;
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e Likely contaminant fate and transport within or between environmental media;

e Estimated exposure point concentrations and the associated probable routes of human
exposure; and

e Completeness of each exposure pathway (presence of source, mechanism of
contaminant release, environmental transport medium, point of human contact with the
source or medium, and route of human exposure at that point).

The Conceptual Site Model for the North St. Louis County sites includes the following potential
exposure routes: 1) ingestion, dermal contact, and inhalation of ground-water contaminants; 2)
inhalation and dermal contact with surface water; 3) ingestion and dermal contact with surface
and subsurface soil and sediment; 4) inhalation of airborne contaminants originating from soil,
sediment, and building surfaces; and 5) external gamma exposure originating from soil and
sediment contamination. The potential receptors evaluated were a resident, an industrial worker,
a maintenance worker, a recreational receptor/trespasser, and a construction/utility (subsurface
industrial) worker. Exposure pathways for all receptors include dermal contact (non-
radionuclides only), direct gamma (radionuclides only), soil/sediment ingestion and dust
inhalation. Ground water was not considered a complete exposure pathway because there are no
contaminants in the potentially usable ground-water unit HZ-E (the Class IIB ground-water unit).

2.5.8 Nature and Extent of Contamination

This section provides a brief summary of the nature and extent of contamination at the North St.
Louis County sites. A more complete description can be found in the Remedial Investigation
(RI) Report, the RI Addendum, the SLAPS Implementation Report, and the Feasibility Study.
The patterns of soil contamination around SLAPS, HISS, and Futura Coatings Company indicate
that airborne transport has been a contaminant transport mechanism in the past [e.g., from the
SLAPS north to Investigation Area 9 (IA-9), the former ballfield area]. Spillage from trucks was
also a major mechanism for contaminant transport to haul road properties in the past when
materials were moved from the SLAPS to the HISS and Futura Coatings Company. Runoff from
affected areas has led to the contamination of Coldwater Creek sediment. Flood events have
moved the contaminated sediment within the floodplain as well as downstream.

The following sections describe the results of soil and ground-water investigations at each of the
North St. Louis County sites. For this document, the term “surface” refers to the first 6 in (15
cm) and the term “subsurface” refers to depths below 6 in (15 cm). The entire surface soil and
subsurface soil data summary tables are included in Section 2 of the North County Feasibility
Study. The extent of radionuclide contamination in soil at the North St. Louis County sites is
shown in Figure 2-9.

Contaminated and potentially contaminated structures at the North St. Louis County sites include
but are not limited to: buildings and portions of buildings, including roof areas and foundations;
footings, retaining walls, and stop logs; piping and ducting; utility poles; bridges and supporting
structures; and other similar items located where surficial soil contamination occurs. These
structures have become contaminated by contaminated soils becoming trapped, embedded, or
adhered onto various structural surfaces. In conjunction with various site investigations including
the Radiological Characterization Report for the Futura Coatings Site, the Remedial
Investigation Report of the St. Louis Site and the Feasibility Study/Environmental Impact
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Statement for the St. Louis Site, structures at the North St. Louis County sites have been
investigated to determine whether any detectable radiological activity was present. All
potentially contaminated structures have not been investigated to this point.

2.5.8.1 SLAPS
Soil

Contamination at the SLAPS occurs over most of the surface and subsurface soil down to a
variable depth whose maximum is 20 feet below ground surface (bgs). Contaminated building
rubble was buried on the SLAPS. Geotechnical investigations have identified features on the
SLAPS consistent with burials of this type. A limited amount of scrap, rubble and partial drums
have been unearthed during the removal actions at SLAPS.

Elevated levels of radionuclides in the uranium, thorium, and actinium decay series, including
Ra-226, Th-230, and U-238, have been detected in the SLAPS soil. The remedial investigations
found concentrations of Ra-226, Th-230, and U-238 ranging from background to 5,600
picocuries per gram (pCi/g), 37,780 pCi/g, and 1,700 pCi/g, respectively. However, some
slightly higher values for Th-230 were found in the Radium Test Pits (IA-4) prior to removal.

Non-radiological contaminants, including volatile organic compounds (VOCs) (primarily
trichloroethene (TCE) and its breakdown products), are also present at SLAPS. A complete list
of substances, radiological and non-radiological, found at SLAPS in the surface and subsurface
soils are listed in Tables 2-10 & 2-11 of the Feasibility Study. The non-radiological
contaminants associated with the processed ores are co-located with the radiological
contaminants. Experience from the removal actions shows that excavations designed to remove
the radiological contaminants will effectively remove the co-located non-radiological
contaminants. Confirmation sampling results from properties that have undergone removal
action were evaluated to verify that this is the case. This screening evaluation is described in
Appendix E of the Feasibility Study.

The gross estimated in-situ volume of contaminated soil present at SLAPS is 270,000 cubic yards,
based on a preliminary screening level of 5/5/50 pCi/g for surface soils and 5/15/50 pCi/g for
subsurface soils for Ra-226, Th-230, and U-238, respectively. This volume estimate represents
conditions at SLAPS as of June 30, 2003. The volume necessary for excavation and disposal may
be different than this estimate based on the alternative selected. The horizontal and vertical extent
of radiological contamination in soil at SLAPS is shown in Figures 2-10 and 2-11.

Ground Water

Ground-water sampling is currently being reported annually. The most recent results of ground-
water monitoring were reported in the Annual Environmental Monitoring Data and Analysis
Report (EMDAR) for Calendar Year 2004.

Various metals, radionuclides, and organic compounds are present at elevated levels in the
shallow ground-water system (HZ-A) at SLAPS. The principal inorganic contaminants in
shallow HZ-A ground water at the site include antimony, arsenic, chromium, iron, manganese,
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nitrate, selenium, and thallium. The principal radiological contaminants present in the HZ-A
ground water are Ra-226, Th-230, U-234, and U-238. In general, the highest concentrations of
these radionuclides have been detected in wells located on the western portion of SLAPS near
Coldwater Creek.

The organic compounds TCE and 1,2-dichloroethene (1,2-DCE) have also been detected at
concentrations above their maximum contaminant levels (MCLs) in shallow wells (HZ-A) at the
western edge of SLAPS near the buried meander bend of Coldwater Creek and in the ballfields
where there have been no MED/AEC activities. Most of the organic contamination in the
vicinity of SLAPS is probably unrelated to MED/AEC wastes and probably originates from other
industrial activities common to the area.

The contaminated shallow ground water (HZ-A) is subject to horizontal flow and discharge to
Coldwater Creek, though Coldwater Creek has not shown significant impact from HZ-A water.
Due to the presence of an aquitard between HZ-A and the deeper ground-water systems (HZ-C,
HZ-D, and/or HZ-E), significant mixing between HZ-A and the deeper units is not expected.
This is supported by the analytical data. The contamination present in HZ-A ground water is not
present in the deeper zones. Also, no measurable water-quality changes have been identified
vertically, based upon piezometric, water quality, and tritium data. Elevated concentrations of
arsenic, iron, manganese, and total dissolved solids (TDS) have been detected in ground-water
samples from the lower ground-water units (HZ-C, HZ-D, and/or HZ-E), but their occurrence is
interpreted as being due to natural conditions. These ground-water constituents are commonly
detected in the glacial deposits of the area, such as the glacial lake bed deposits represented by
the HZ-C unit. Samples from the HZ-C unit, in background wells upgradient of the SLAPS,
detected the presence of elevated arsenic, iron, and manganese. In addition, the low vertical
hydraulic conductivity of the overlying units has prevented the mixing between HZ-A and HZ-C
waters as shown by piezometric, water quality, and tritium data. See Figure 2-7 for the
conceptual diagram of ground-water flow at SLAPS.

Structures

The contaminated structures at SLAPS generally consist of temporary utility poles and
temporary utility lines.

2.5.8.2 SLAPS VPs
Soil

Contamination at the SLAPS VPs generally occurs in the surface soil. Levels of Ra-226,
Th-230, and U-238 were detected above background concentrations on some of the SLAPS VPs,
with Th-230 detected in the highest concentrations. Historically, the highest concentrations of
Th-230 were found on the Norfolk and Western Railroad property (26,000 pCi/g above
background) and in the ditches (15,000 pCi/g above background) adjacent to the SLAPS. Many
of the SLAPS VPs have undergone removal actions. Of the remaining vicinity properties, the
highest Th-230 concentration identified is approximately 20,000 pCi/g on TA-8 (under and along
McDonnell Boulevard at the SLAPS). See Figure 2-6.
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In general, historical (pre-1997) non-radiological data for the SLAPS VPs are extremely limited.
Historical (pre-1997) data show VOC concentrations at the SLAPS VPs range between 1.3 and
43 pg/kg. Only one soil sample analyzed for pesticides/PCBs had levels of dieldrin above the
sample detection limit. Results from fluoride and nitrate analyses were within the background
soil range. Sulfate was detected in one sample at 253 mg/kg above the background soil value of
610 mg/kg. As part of an additional characterization effort, USACE collected samples for full
suite analysis on TA-8, [A-9, IA-10, and [A-13. Organics detected in soil samples above
background and EPA Region IX preliminary remediation goals (PRGs) included 2-methyl-4-
chloro phenoxyacetic acid (MCPA), 2-methylnaphthalene, dieldrin, dimethylbenzene, and
various polycyclic aromatic hydrocarbons (PAHs). Various organic compounds from industrial
activities and vehicle emissions are present because the site is located in an industrial area.
Industrial activities in the area of the airport are potential sources of organic and non-radioactive
inorganic contamination (e.g., refueling, deicing and maintenance of aircraft) that are not related
to MED/AEC activities.

An intersection sampling effort was undertaken to identify any areas of radiological
contamination, in addition to previously identified areas along transportation routes. Samples
from 28 intersections on these routes between the HISS and the West Lake Landfill in western
St. Louis County (231 samples) were collected and analyzed for Ra-226, Th-230, Th-232, and U-
238. None of the samples collected exhibited radionuclide concentrations exceeding the
proposed surface and subsurface soil remediation goals identified in this ROD.

The gross estimated in-situ volume of contaminated soil present at SLAPS VPs is 111,000 cubic
yards, based on a preliminary screening level of 5/15/50 pCi/g for radium-226, thorium-230, and
uranium-238, respectively. The volume necessary for excavation and disposal may be different
than this estimate based on the alternative selected.

Ground Water

The SLAPS VP ground water discussion is included in Section 2.5.8.1 on SLAPS, as these data
were evaluated collectively.

Surface Water and Sediment

Radionuclide and chemical contamination has been detected in sediment samples in selected
reaches of Coldwater Creek located between the SLAPS and the Missouri River. Historical
analytical results for sediment samples collected from Coldwater Creek in the reach between the
SLAPS and the HISS reveal elevated levels of radionuclides at numerous locations, typically in
the top 6 in (15 cm) of sediment. Concentrations of Th-230 in sediment ranged from background
to 1,400 pCi/g, with the corresponding concentrations of U-238 and Ra-226 ranging from
background to 10.9 pCi/g and 25.1 pCi/g, respectively. Sediment with elevated levels of
radionuclides is intermittently located in creek bends where natural settling would occur.
Concentration levels are highest near the SLAPS and the HISS, but decrease greatly
downstream. Four sediment samples collected from Coldwater Creek revealed four metals
(arsenic, manganese, selenium, and thallium) that exceed background levels. Nine polycyclic
aromatic hydrocarbons (PAHs) and one VOC were detected in these samples at less than three
times the detection limits. Of these, six PAHs were detected at levels above EPA Region IX
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PRGs [benzo(a)athracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(k)fluoranthene;
dibenzo(a,h)anthracene; and indeno(1,2,3-cd)pyrene].

Results of surface-water sampling indicate levels of measured radionuclides in surface-water
samples from Coldwater Creek were consistent with background levels. However, ten chemicals
(aluminum, barium, cobalt, copper, iron, lead, manganese, selenium, vanadium, and zinc)
exceeded benchmarks for the protection of aquatic life at the SLAPS/HISS reach.

The gross estimated in-situ volume of contaminated sediment present below the mean water
gradient in Coldwater Creek is 500 cubic yards, based on a preliminary screening level of
15/43/150 pCi/g for radium-226, thorium-230, and uranium-238, respectively. The mean water
gradient is a hydrologic term that refers to the low average water level and reflects the level of the
creek that stays damp throughout most of the year. The volume necessary for excavation and
disposal may be different than this estimate based on the alternative selected.

Structures

A wide variety of structures are present on the SLAPS VPs. These structures include, but are not
limited to, buildings, footings, bridges, retaining walls, utility lines, and utility poles.
Investigations of structures present within the SLAPS VPs indicate that above background
concentrations of radionuclides are present on a limited number of these structures including
portions of the St. Denis Bridge footings, and concrete and soil adjacent to footings for the
McDonnell Boulevard Bridge over Coldwater Creek, indicating that these structures will require
investigation.

2.5.8.3 Latty Avenue Properties
Soil

Due to local site characteristics and former/current uses, soil contamination at the Latty Avenue
Properties is best understood by examining HISS, Futura Coatings Company, and the Latty
Avenue VPs separately. At the HISS property, Th-230 is the primary radionuclide present in
soil, with lesser amounts of Ra-226 and U-238 present. Based on the results of the RI, the depth
of contamination ranges from the surface to 2 m (6 ft bgs).

With respect to non-radiological contaminants at HISS, metals and organics were found. Sixteen
metals were detected in soil samples from the HISS at varying concentrations ranging from
below the average background to as high as 11,400 mg/kg of magnesium. Only two samples
submitted for VOC analysis exhibited concentrations exceeding detection limits. The samples
contained toluene at 2.8 and 2.9 pg/kg, which may be indicative of a breakdown of petroleum
products such as gasoline or diesel fuel. Base/neutral and acid extractable (BNAE) analyses of
two samples indicated the presence of unidentifiable hydrocarbon compounds. While the
analyses failed to fully identify the compounds, it is most probable that chemical analyses have
detected the weathered remains of the original substance. The original substance is judged to be
unrelated to MED/AEC activities, but will be removed where co-located with MED/AEC wastes.
Eleven inorganics (nitrate, antimony, arsenic, barium, boron, cadmium, molybdenum, nickel,
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selenium, thallium, and vanadium) were found to exceed background levels and/or EPA Region
IX PRGs in HISS soil samples.

Results from sampling performed in the early 1990s found that the HISS soil does not exhibit
characteristics of a RCRA-hazardous waste. Soil samples did not exceed regulatory thresholds
for ignitability, corrosivity, reactivity, and toxicity by the Extraction Procedure-Toxicity (EP-
TOX), the precursor to the Toxicity Characteristic Leaching Procedure (TCLP). No additional
samples were collected at the HISS for TCLP analysis because concentrations for non-
radionuclide chemicals were found to be low and no EP-TOX regulatory threshold limits were
exceeded.

At the Futura Coatings Company property, Ra-226, Th-230, and U-238 concentrations in soil
samples exceeded background concentrations. Th-230 concentrations were detected at levels as
high as 2,000 pCi/g above background. The depth of contamination ranges from the surface to
15 ft (5 m) bgs.

With respect to non-radiological contaminants at the Futura Coatings Company property, VOCs
and metals were found. Two VOC compounds (toluene and trichlorofluoromethane) were
detected at 15 pg/kg and 1.3 pg/kg, respectively. Twelve metals are present in soil samples
collected from the Futura Coatings Company property at concentrations ranging from
background concentrations to 17,000 mg/kg. Arsenic, barium, cadmium, molybdenum, nickel,
selenium, and vanadium were detected in soil above background and EPA Region IX PRGs.
Historical (pre-1997) chemical sampling resulted in no soil samples exhibiting the RCRA-
hazardous waste characteristics of ignitability, corrosivity, reactivity, and toxicity.
Concentrations for non-radionuclide chemicals were found to be low, and EP-TOX results were
below regulatory levels.

Documentation in MDNR databases indicates that the following regulated hazardous substances
have been used and/or stored on the Futura Coatings Company property in underground storage
tanks [chemical abstract service registration number listed in parenthesis]: Xylol (1330-20-7),
Toluene (108-88-3), N-Butyl Acetate (123-86-4), P Naphtha (64-742-89-8), and Methyl Isobutyl
Ketone (108-10-1).

Radiological characterization of soil on the eight Latty Avenue VPs indicates levels of Ra-226
and Th-230 exceeding background levels. Th-230 is the predominant radionuclide in Latty
Avenue VP soil with a maximum concentration of approximately 1,200 pCi/g above background.

Potential areas of radiological contamination along transportation routes, which included Latty
Avenue, were identified and sampled. Samples from 28 intersections on these routes between
the HISS and the West Lake Landfill in western St. Louis County (231 samples) were collected
and analyzed for radionuclides. None of the 231 samples collected exhibited concentrations of
radionuclides exceeding the proposed surface and subsurface soil remediation goals identified in
this ROD.

The gross estimated in-situ volume of contaminated soil present at the Latty Avenue Properties is
138,000 cubic yards, based on a preliminary screening level of 5/15/50 pCi/g for Ra-226, Th-230,
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and U-238, respectively. The volume necessary for excavation and disposal may be different than
this estimate based on the alternative selected. The horizontal and vertical extent of radiological
contamination at the Latty Avenue Properties is shown in Figures 2-12 and 2-13.

Ground Water

Ground-water sampling is currently being reported annually. The most recent results of ground-
water monitoring were reported in the Annual EMDAR for Calendar Year 2004. Ground-water
monitoring data from the HISS indicate that inorganic, radionuclide, and organic compounds are
present in HZ-A. The principal inorganics identified in HZ-A at HISS are arsenic, iron,
manganese, and selenium. In addition, TCE has been identified in HZ-A. Organics were found
at HISS in two wells far removed from the former MED/AEC stockpiled material areas and
therefore, are not believed to be associated with MED/AEC activities. The HISS organic
concentrations are the highest of all FUSRAP wells at the North St. Louis County sites. Total
uranium has been detected above its MCL and/or its background concentration in numerous HZ-
A monitoring wells. Other radiological contaminants are generally present in HZ-A ground water
at very low to non-detect levels, with the exception of some slightly elevated levels of Ra-226
and Th-230 detected in samples from wells located near the southern and western edges of the
HISS.

Ground-water samples collected from the two deep wells at the HISS indicate that some metals
are present at elevated concentrations in HZ-C. In particular, arsenic, iron, and manganese have
been detected at average concentrations that exceeded their MCLs or their background
concentrations for HZ-C ground water. The elevated arsenic, iron, and manganese concentrations
in HZ-C ground water are likely the result of natural conditions. These ground-water
constituents are commonly detected in the glacial deposits of the area, such as the glacial lake
bed deposits represented by the HZ-C unit. Samples from the HZ-C unit, in background wells
upgradient of the SLAPS, detected the presence of elevated arsenic, iron, and manganese. In
addition, the low vertical hydraulic conductivity of the overlying units has prevented the mixing
between HZ-A and HZ-C waters as shown by piezometric and water quality data.

Structures

See the discussion provided on structures under Section 2.5.8. A wide variety of structures are
present on the Latty Avenue Properties. These structures include, but are not limited to,
buildings, footings, retaining walls, utility lines, and utility poles. Investigations of structures
present within the Latty Avenue Properties indicate that above background concentrations of
radionuclides are present on a limited number of structures. Elevated levels of radiological
COCs were detected: 1) on the roof, roof vents, west wall and bay area of the structure at VP-
2L; 2) adjacent to and under portions of foundations of the Futura buildings and structures; and
3) on ledges and equipment inside Futura buildings.
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2.6 CURRENT AND POTENTIAL FUTURE LAND AND WATER USES
2.6.1 Current and Potential Future Land Use

The current land uses of the 87 properties included in the North St. Louis County sites consist
predominately of commercial/industrial and transportation-related uses, with less prevalent land
uses, including private residences, vacant lots, a farming area, a community garden and a
recreational area also represented. Coldwater Creek, which traverses the area, is occasionally
used for recreational purposes.

Adjacent land use varies between SLAPS, SLAPS VPs (including Coldwater Creek), and the
Latty Avenue Properties. More than two-thirds of the land within 0.5 mi of SLAPS is used for
transportation related purposes. The remaining land is used for commercial and industrial uses.
Adjacent to HISS, the primary land use is commercial and industrial, although Hazelwood
Avenue provides access to a residential area north of Latty Avenue along Heather Lane. Due to
the physical dispersion of the SLAPS VPs, the land uses cover the full spectrum of industrial,
commercial, residential and recreational use. Coldwater Creek, in particular, accounts for the
diversity of land uses as it flows through a commercial/industrial area, residential sections of
Hazelwood and Florissant, Black Jack and adjacent to several recreational parks.

No significant changes in land use are anticipated. The likely potential future land use for most
of the North St. Louis County sites is commercial/industrial, based on the prior conversion of
undeveloped properties to commercial/industrial use, a review of local development plans,
discussions with local land use committees, and existing zoning restrictions within the area.
Exceptions to the anticipated commercial/industrial use include existing residential areas,
Coldwater Creek (recreational), and transportation corridors, where those uses are anticipated to
continue.

2.6.2 Current and Potential Future Water Use

Ground water is not currently used as a water-supply source at the North St. Louis County sites.
The limestone aquifer (HZ-E) fits the classification for a potential source of drinking water but it is
not currently used. The upper water-bearing unit at the North St. Louis County sites, HZ-A, is not
a current or future potential source of drinking water due to its poor quality and very low yields.
The soils and shale of units HZ-A through HZ-D have such fine-grained matrix that the recovery
rates for sampling are extremely low. Although not equivalent to wells for the purpose of water
production, the low recovery rates in the monitoring wells indicate that water wells placed in
these units would not be able to sustain pumping rates capable of meeting the needs of individual
private residences. A description of the HZ-A ground-water quality is given in Section 2.5.4.
There is no known use for water of such poor quality under any of the current land uses. Future
ground-water use is not anticipated at the North St. Louis County sites, given the generally poor
ground-water quality, very low yield, and the proximity of abundant drinking water supplies
from the Mississippi and Missouri Rivers.

Coldwater Creek is not currently used as a drinking water source. Two municipal water intakes
(the City of St. Louis Chain of Rocks Plant and the East St. Louis Plant) are present on the
Mississippi River downstream of the discharge of the creek to the Missouri River. The present
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and reasonably anticipated future use of the creek is recreational and livestock and wildlife
watering. Coldwater Creek, except for 1.2 miles under the Lambert-St. Louis International
Airport, is generally accessible to the public. The beneficial uses designated for the classified
portion of Coldwater Creek (downstream of Highway 67) are industrial, livestock and wildlife
watering, protection of warm water aquatic life and human health associated with fish
consumption.

2.7  SUMMARY OF SITE RISKS

This section provides 1) a brief summary of the relevant portions of the human health risk
assessment, 2) a brief summary of the ecological risk assessment, and 3) the basis for taking
action.

2.7.1 Human Health Risks

The baseline risk assessment estimates what risks the site poses if no action were taken. It
provides the basis for taking action and identifies the contaminants and exposure pathways that
need to be addressed by the remedial action.

A Baseline Risk Assessment (BRA) was prepared in 1993 to address the St. Louis Sites, which
includes the North St. Louis County sites and SLDS. Because significant additional information
(chemical samples, updated cancer slope factors, etc.) became available after the BRA was
issued, a supplemental human health risk assessment was developed and included in Appendix D
of the North County Feasibility Study. This section of the ROD summarizes the results of the
human health risk assessment.

The human health risk assessment addresses both cancer and toxic (non-cancer) risks. The
approach used for the supplemental human health risk assessment is based on the EPA guidance
in Risk Assessment Guidance for Superfund Volume I, Human Health Evaluation Manual (Part
A) (RAGS Part A). The human health risk assessment consists of 4 major components:

1. Identification of COCs: Identifies those contaminants which are of significant concern;

2. Exposure Assessment: Identifies actual or potential exposure pathways, the potentially
exposed populations, and the extent of possible exposures;

3. Toxicity Assessment: Considers the types and magnitudes of adverse health effects
associated with exposure to the COCs; and

4. Risk Characterization (including an uncertainty analysis): Integrates the three other
components to summarize the potential and actual risks posed by the COCs at the site.

2.7.1.1 Identification of Contaminants of Concern for the Human Health Risk Assessment

Under this step, the assessment evaluated all possible impacted environmental media and the
sampling data for all contaminants present in each medium to identify the COCs that are present
at the site. The human health COCs for the various media at the North St. Louis County sites are
discussed in the following:
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a) Soil: The radiological COCs, which all originated from materials stored at SLAPS, are
consistent across the properties. The non-radiological COCs in soil vary by depth and
location due to differences in the source of the contamination, the mechanisms of
distribution, and the mobility characteristics of the individual contaminants. Risks
associated with the non-radiological chemicals typically are of lower magnitude than
risks associated with the radiological COCs. As a result, non-radiological chemicals
were not carried forward as COCs in some portions of the site because they did not
exceed the CERCLA thresholds applied in the risk assessment screening. The screening
process is more fully described in the Feasibility Study. Specific COCs for soil are
presented in Table 2-2.

b) Soil on Permanent Structures: COCs for structures were found to be consistent with
soil COCs because the primary means of structure contamination was by soil adhering to
structure surfaces. At the SLAPS, SLAPS VPs, and the Latty Avenue Properties, the
exterior of structures (e.g., the roof, utility poles, etc.) have become contaminated from
windborne contaminated soils or from dust along the haul routes. Specific COCs for soil
on permanent structures are presented in Table 2-2.

¢) Sediment: As with soil, radionuclides are identified as COCs in Coldwater Creek
sediment. No non-radiological COCs were identified for Coldwater Creek sediment. One
metal (arsenic) and five organics also exceeded the CERCLA risk range in Coldwater
Creek sediment. Organic and arsenic concentrations increase with distance downstream
from SLAPS and HISS. Thus, the elevated concentrations are judged to be the result of
the heavy industrial activity in the area and are not MED/AEC-related. For this reason,
neither the organics nor arsenic is retained as a COC for sediment. COCs for sediment
are the isotopes of radium, thorium, uranium, protactinium, and actinium. Specific COCs
for sediment in Coldwater Creek are presented in Table 2-2. Other contaminants will be
remediated when co-located with the radiological COCs.
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Table 2-2. Contaminants of Concern (COCs) for the North St. Louis County Sites

Media SLAPS Latty Avenue SLAPS VPs Coldwater Creek
(Includes Investigation Properties (excluding (below mean water
Areas IA-1 to IA-7) Coldwater Creek gradient)
below mean water
gradient)
Soil — Surface | Radionuclides: Radionuclides: Radionuclides: NA
(<6”) Radium-226, -228 Same as SLAPS Same as SLAPS
Thorium-230, -228, -232
Uranium-234, -235, -238
Lead-210
Protactimium-231
Actinium-227
Non-Radionuclides: Non-Radionuclides: Non-Radionuclides: NA
Antimony (applies only to HISS, | (applies only to IA-8-
Arsenic Futura, VP-2L, and | 13)**(does not apply to
Barium 10k530087)* VPs located outside
Cadmium Antimony IA8-1A13)
Chromium Arsenic Same as SLAPS
Molybdenum Barium
Nickel Cadmium
Selenium Molybdenum
Thallium Nickel
Uranium Selenium
Vanadium Thallium
Vanadium
Soil- Radionuclides: Radionuclides: Radionuclides: NA
Subsurface Same as Surface Soil Same as Surface Soil Same as Surface Soil
(>6”)
Non-Radionuclides: Non-Radionuclides: Non-Radionuclides: NA
Antimony (applies only to HISS, | (applies only to IA-8-
Arsenic Futura, VP-2L, and | 13)**
Thallium 10k530087)* Same as SLAPS
Uranium Antimony
Arsenic
Thallium
Soil — On | Radionuclides: Radionuclides: Radionuclides; NA
Structures Radium-226, -228 Same as SLAPS Same as SLAPS
Thorium-230, -228, -232
Uranium-234, -235, -238
Lead-210
Protactinium-231
Actinium-227
Sediment NA NA NA Radionuclides:
Radium-226, -228
Thorium-230, -228, -232
Uranium-234, -235, -238
Lead-210
Protactinium-231
Actinium-227
Ground None None None NA
Water
Surface NA NA NA None
Water
NA — Not Applicable
* Does not apply to Latty VPs 1(L), 3(L), 4(L), 5(L), and 6(L).
**[A- Investigation Areas (Figure 2-3)
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d) Ground Water: No COCs were identified for ground water. Although some
contaminants are present in the shallow ground-water unit (HZ-A), this ground water is
not considered potentially usable due to its low yield and poor water quality as discussed
in Section 2.6.1. In addition, the contaminants are generally confined to the shallow
ground water except through slow discharge to Coldwater Creek. Coldwater Creek
shows no significant impact from HZ-A water. Therefore, the contaminants detected in
HZ-A ground water do not meet the definition of a COC. Ground water in HZ-A was
eliminated as a medium of concern for risk-assessment purposes.

Sampling of the deep ground water, HZ-C, HZ-D, and HZ-E, the latter being the
protected water resource, indicated that there are no soil COCs present. Prior
investigations have demonstrated that the vertical movement of water between HZ-A and
either HZ-C or HZ-E either is not occurring or is immeasurably small, and that HZ-E
ground water will not be impacted by soil COCs for very long periods of time, if ever.
Modeling has indicated that barely measurable quantities of the more mobile
contaminants, such as uranium, would not reach the HZ-E for 1,000 years if no remedial
action were taken. Ground water in HZ-C and HZ-E was eliminated as a medium of
concern for risk-assessment purposes.

e) Surface Water: No COCs were identified for Coldwater Creek, which is the only
surface water body impacted by the site. An evaluation of the data against background,
risk, and hazard criteria indicates that the contaminants potentially associated with the
site are at levels within the acceptable CERCLA risk range of 10 to 10°. For that
reason, surface water was eliminated as a medium of concern.

Table 2-3 presents the human health COCs for soil and sediment, their minimum and maximum
detected concentrations, their frequency of detection at different properties, and their exposure
point concentrations. The exposure point concentration is used to quantify potential cancer risks
and non-cancer hazards for each COC. The exposure point concentration is the concentration
from a given medium or route of exposure that is representative of a chemical contaminant. The
type of statistical measure it represents is also identified in Table 2-3. EPA recommends use of
1) the maximum concentration (MAX) detected if there are few samples or 2) the 95 percentile
upper confidence limit (UCL 95) of the mean concentration as the exposure point concentration
for deterministic risk assessments.

2.7.1.2 Exposure Assessment

The purpose of the exposure assessment is to estimate the nature, extent, and magnitude of
potential receptors’ exposure to COCs that are present at or migrating from the site, considering
both current and potential future land and resource use at the site. Components of the conceptual
site model (e.g., identification of potential receptors, exposure pathways, and exposure media)
were used in performing the exposure assessment. The conceptual site model for the North St.
Louis County sites is depicted in Figure 2-8.

Exposure scenarios are used to assess potential risk. Scenarios are developed by modeling the
potential receptor’s exposure given a specific concentration of the contaminant (exposure point
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Table 2-3: Summary of Contaminants of Concern and Medium-Specific

Exposure Point Concentrations

Expo.sure Contaminant of Location C01]1)czt:tcrt:g on' Freq(:lfency Exposure Pf)inlt Statisticag
Point Concern . . Concentration Measures
Min Max Detection
Surface soil Radionuclide COCs
on-site-Direct | Radium-226" Futura 0.4 2,300 359/361 46 95% UCL
Contact HISS 0.5 700 537/544 9.6 95% UCL
1A-10 0.3 2.8 95/119 1.29 95% UCL
1A-13 0.54 33 110/111 1.59 95% UCL
T1A-8 0.7 436.4 85/86 347 95% UCL
1A-9 0.5 29.27 451/478 1.69 95% UCL
ROAD ROW 0.4 92 1,730/1,757 2.89 95% UCL
SLAPS? 0.6 2,700 323/456 58.8 95% UCL
Thorium-230° 11K630221 12.13 12.13 1/1 12.1 MAX
Futura 0.5 2,000 172/173 102 95% UCL
HISS 0.8 830 215/228 51.9 95% UCL
1A-10 0.4 29 112/121 4.44 95% UCL
1A-13 0.42 110 108/109 15.4 95% UCL
1A-8 2.9 20,280 83/84 1,750 95% UCL
1A-9 0.51 2,787 510/523 343 95% UCL
ROAD ROW 0.3 5,100 | 2,740/2,784 49.9 95% UCL
SLAPS? 0 37,780 278/279 823 95% UCL
Uranium-238° Futura 2.3 2,500 48/361 54.2 95% UCL
HISS 4 800 62/543 17.1 95% UCL
T1A-8 6 190.4 29/86 259 95% UCL
ROAD ROW 0.3 5,100 47/1754 49.9 95% UCL
SLAPS? 3.04 1,200 104/455 49.6 95% UCL
Surface soil Non-Radionuclide COCs
on-site—Direct | Arsenic Futura 320 320 1/1 320 MAX
Contact HISS 51.3 1,010 2/2 1,010 MAX
1A-13 5.1 19.9 6/6 19.9 MAX
1A-9 5.5 41 8/8 21.4 95% UCL
ROAD ROW 23.2 23.2 1/1 23.2 MAX
SLAPS? 6.1 237 17/17 66.9 95% UCL
Antimony HISS 242 242 1/13 57 95% UCL
1A-3 5.3 53.2 2/7 24.9 95% UCL
Barium Futura 3,480 3,480 1/1 3,480 MAX
HISS 3,010 4,360 2/2 4,360 MAX
1A-9 29.8 532 8/8 532 MAX
SLAPS? 152 13,600 19/19 3,680 95% UCL
Cadmium Futura 1.3 15.5 4/14 3.73 95% UCL
HISS 1.2 26.6 5/13 6.44 95% UCL
SLAPS’ 0.52 50.4 12/52 345 95% UCL
Chromium T1A-8 42.6 42.6 1/1 3.2 MAX
SLAPS? 15.1 3,240 15/15 614 95% UCL
Molybdenum Futura 20.9 947 5/14 201 95% UCL
HISS 19.1 1,100 4/13 248 95% UCL
SLAPS® 1.2 255 19/52 35.8 95% UCL
Nickel Futura 17,300 17,300 1/1 17,300 MAX
HISS 1,780 1,780 1/1 1,780 MAX
1A-9 2.6 1,080 8/8 1,080 MAX
SLAPS? 19 7,570 17/17 1,740 95% UCL
Selenium Futura 1,040 1,040 1/14 215 95% UCL
HISS 41.1 1,020 2/13 229 95% UCL
SLAPS? 0.38 183 10/52 19.9 95% UCL
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Table 2-3: Summary of Contaminants of Concern and Medium-Specific

Exposure Point Concentrations (cont’d)

Exposure Contaminant of . C Detetc teg 1 Frequency Exposure Point | Statistical
Point Concern Location Oflcell ren Of. Concentration! | Measures®
Min Max Detection
Surface soil Non-Radionuclide COCs (continued)
on-site—Direct | Thallium HISS 51.8 959 2/13 217 95% UCL
Contact 1A-13 1.4 1.4 1/6 1.05 95% UCL
ROAD ROW 7.2 7.2 1/1 7.2 MAX
SLAPS? 1 33 8/52 33 MAX
Uranium 1A-13 10.2 10.2 1/6 9.31 95% UCL
1A-9 53.6 118 2/8 52.8 95% UCL
SLAPS? 11.1 129 6/14 41.9 95% UCL
Vanadium Futura 2,180 2,180 1/1 2,180 MAX
HISS 712 712 1/1 712 MAX
1A-9 10.7 185 8/8 185 MAX
ROAD ROW 65.3 65.3 1/1 65.3 MAX
SLAPS? 27.4 862 17/17 288 95% UCL
Subsurface Radionuclide COCs
soil on-site— Radium-226* 1A-10 0.6 44 44/58 4.36 95% UCL
Direct 1A-8 0.67 130 282/294 4.13 95% UCL
Contact 1A-9 0.15 230.7 420/427 3.28 95% UCL
ROAD ROW 0.4 39.9 1,359/1,381 2.07 95% UCL
SLAPS? 0.5 5,620 649/874 44.5 95% UCL
Thorium-230° 1A-10 0.4 46 60/63 7.83 95% UCL
1A-8 0.9 15,000 303/303 175 95% UCL
1A-9 0.6 10,140 402/407 105 95% UCL
ROAD ROW 0.3 1,100 2,328/2,371 13.4 95% UCL
SLAPS? 0 14,680 623/626 221 95% UCL
Uranium-238° 1A-8 3.87 66 24/294 13.6 95% UCL
SLAPS® 3.04 1,769 162/872 423 95% UCL
Subsurface Non-Radionuclide COCs
soil on-site— Arsenic TIA-10 4.9 668 5/5 421 95% UCL
Direct 1A-9 1.8 98.4 41/41 13.7 95% UCL
Contact ROAD ROW 23.2 23.2 1/1 23.2 MAX
SLAPS’ 2 237 64/64 22.6 95% UCL
Antimony 1A-10 195 195 1/14 42.7 95% UCL
Chromium SLAPS 10.3 3,240 62/62 156 95% UCL
Nickel SLAPS 8.7 7,570 65/65 491 95% UCL
Thallium 1A-10 1.3 726 2/14 150 95% UCL
1A-9 0.46 148 7/61 10.6 95% UCL
Uranium 1A-9 36 112 3/40 16.3 95% UCL
SLAPS? 11.1 155 10/61 20.3 95% UCL
Sediment- Radionuclide COCs
Coldwater Radium-226* Reach A 0.3 25.1 271/280 1.31 95% UCL
Creek Reach B 0.15 13.1 183/347 1.09 95% UCL
Thorium-230° HS Group 1 33 128.7 6/9 67.7 95% UCL
HS Group 2 1.5 84.7 10/12 41.4 95% UCL
Reach A 0.19 1,398.7 276/282 18.1 95% UCL
Reach B 0.7 198.7 205/352 10.1 95% UCL
Reach C 0.7 27.7 51/146 1.51 95% UCL
Uranium-238° Reach A 0.2 10.9 240/268 0.895 95% UCL
Reach B 0.79 9.9 24/330 0.525 95% UCL

' Units of radionuclide and non-radionuclide concentration are pCi/g and mg/kg, respectively.

2 SLAPS properties include properties TA-1 to IA-7.

*Ac-227, Pa-231 and Pb-210 are assumed to be present with respect to Ra-226.
Thorium-232 is co-located with Th-230 and is present at relatively low concentrations. Remediation of Thorium-230 will effectively remove
Thorium-232 from the soils.

Uranium-238 was used as a surrogate for Uranium-234, and Uranium-235 as their natural activity concentration ratio is 1:1: 0.046.

3 95% UCL = 95% upper confidence limit of the mean concentration
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concentration) and specific exposure parameters (e.g., body surface area, duration on site,
frequency of exposure, breathing rate, etc.) for each anticipated exposure pathway. The overall
risk to each receptor is the sum of the risks associated with each exposure pathway.

As indicated in the conceptual site model, potentially exposed populations/receptors are adults
and children living on site (i.e., residents), commercial/industrial workers, construction workers,
maintenance workers, recreational users (or trespassers), and utility workers. Exposure pathways
consist of: dermal contact (non-radiological only), direct gamma (radiological only),
soil/sediment ingestion, and inhalation.

Specific exposure parameters used standard default values recommended by EPA’s RAGs Part A
guidance document and EPA’s 1997 Exposure Factor Handbook to the extent that such
parameters were available. Where EPA standard parameters were not available, site-specific
parameters were used. (See Feasibility Study Table D-2 for more detailed information).

Reasonable maximum exposure (RME) is the highest exposure that is reasonably expected to
occur at a site. RMEs were estimated for individual pathways. Where a population was exposed
via more than one pathway, the combination of exposure across pathways represented an RME.
Each intake variable in the exposure assessment equation had a range of values, and the
combination of all intake variables resulted in an estimate of RME for that pathway, based on
quantitative information, professional judgment and site information.

Due to the differences in levels and types of contaminants and land use, the sites were
subdivided into the following categories for purpose of identifying RMEs: SLAPS IAs 1-13,
HISS, Futura Coatings Company, Coldwater Creek, roads/bridges/active rail lines, and
remaining VPs. RMEs for radiological exposures are presented in Table 2-5. The RME receptor
for the SLAPS IAs 1-13 and for the HISS and Futura Coatings Company was an industrial
worker. The RME receptor for Coldwater Creek and roads/bridges/rail lines was a construction
worker. The RME receptor for the remaining VPs was a resident. The exposure assessment
results in an estimation of contaminant intake for each receptor. Detailed data can be found in
Table D-3 of Appendix D of the Feasibility Study.

2.7.1.3 Toxicity Assessment

The toxicity assessment results in the selection of appropriate toxicity values to use in generating
estimates of potential health risks associated with exposure. This is accomplished by reviewing
the available information on the toxicity of the COCs and summarizing the factors pertinent to
the exposures being assessed.

Primary organs/systems affected by non-carcinogenic chemical COCs are as follows: 1) the
cardiovascular system by antimony, arsenic and barium; 2) the respiratory system/lungs by
antimony, cadmium, chromium, nickel and vanadium; 3) the central nervous system (CNS) by
selenium and thallium; 4) the immune system by nickel; 5) the skeletal system/bones by
molybdenum; 6) the kidney by cadmium and uranium; and 7) the skin/hair by arsenic, selenium
and thallium. Carcinogenic COCs consist of radionuclides, cadmium, arsenic and chromium.
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The major sources for toxicity values such as chemical slope factors and reference doses (RfDs)
are Integrated Risk Information System (IRIS) and Health Effects Assessment Summary Table
(HEAST). Dermal slope factors and dermal chronic RfDs are not available for a number of
chemicals. They have been extrapolated from oral values. In addition, chronic and subchronic
inhalation RfDs were converted from inhalation reference concentrations (RfCs). Radiological
toxicity assessments used the dose conversion factors for external gamma, inhalation, and
ingestion from the Federal Guidance Reports 11 (September 1988) and 12 (September 1993).
The human health toxicity data and their sources for both radionuclide and non-radionuclide
COC:s for the North St. Louis County sites are provided in Table 2-4.

2.7.1.4 Risk Characterization

In the risk characterization, the chemical intakes estimated in the exposure assessment were
combined with the appropriate critical toxicity values identified in the toxicity assessment. The
results were the estimated cancer risks and non-carcinogenic health hazards posed by the
exposures.

RESRAD Version 5.82 was used to perform the radiological dose and risk assessment for the
North St. Louis County sites soil and sediment. RESRAD is a computer code developed at
Argonne National Laboratory for the DOE to determine site-specific radiation guidelines and
dose to a hypothetical on-site receptor at sites that are contaminated with residual radioactive
materials. This model uses dose conversion factors (DCFs) for external gamma, inhalation and
ingestion to estimate dose, and slope factors to convert soil concentration to risk.

Table 2-5 presents the excess lifetime cancer and chronic risks for different properties of the
North St. Louis County sites. The table presents the total risk and considers all COCs across all
pathways. As shown in this table, the risks due to radiological COCs at [As 1-13, HISS, Futura
Coatings Company, roads/bridges/rail lines, and the VPs, for the RME scenario exceed the
CERCLA risk range of 10 to 10™*. The maximum cancer risks due to non-radiological COCs at
IAs 1-13 and at HISS and Futura Coatings Company for the RME scenario exceed the CERCLA
risk range. In addition, the chronic risks at IAs 1-13, HISS and Futura Coatings Company, and
under portions of roads, bridges, and active rail lines would exceed a hazard index of 1.0 if the
current use were to change. The results of the carcinogenic and chronic risk levels indicate that
remedial action is required.

Sources of uncertainty in risk estimates for the North St. Louis County sites include: 1) the
quality of historic (pre-October 1997) sampling data; 2) the use of environmental fate and
transport models; 3) the use of default exposure factors; and 4) the available toxicity information.

Historic sampling data used in the risk assessment included results from several characterization
efforts and included different analysis methods and reporting requirements. In addition, changes
in the coordinate system subsequent to historical sampling efforts have introduced uncertainty
into the location of the samples. Additional sampling conducted as a part of removal actions
occasionally failed to duplicate the presence of contamination as indicated in historical data.
Thus the use of the historical sampling data may increase uncertainty.
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Table 2-4.  Human Health Toxicity Data Summary for the North St. Louis County Sites

Reference Doses (mg/kg-day) Cancer Slope Factors
Chemicals of Potential Chronic | Subchr. | Chronic Subchr. Chronic Subchr. Oral Dermal |Inhalation| External ICRP
Concern Oral Oral Dermal Dermal Inhalation Inhalation Slope Slope Slope Slope EPAd Lung
RfD* RD" RfD* RfD* RfD™ RfD™ Factor | Factor' | Factor™ | Factor® | % | Class®
Chemicals Cancer Slope Factors (mg/kg-day)”’
Antimony 4.00E-04 | 4.00E-04 8.00E-06 8.00E-06 NA
Arsenic 3.00E-04 | 3.00E-04 1.23E-04 1.23E-04 1.50E+00" | 3.66E+00 1.51E+01 A
Barium 7.00E-02 | 7.00E-02 4.90E-03 4.90E-03 1.43E-04 1.43E-03 D
Cadmium (Diet) © 1.00E-03 1.00E-05 6.30E+00 Bl
Cadmium (Water) © 5.00E-04 5.00E-06 6.30E+00 Bl
Chromium VI (chromic acid mists) ' | 3.00E-03 | 2.00E-02 6.00E-05 4.00E-04 2.29E-06 4.10E+01 A
Chromium VI (particulates) * 3.00E-03 | 2.00E-02 6.00E-05 4.00E-04 2.86E-05 4.10E+01 A
Molybdenum 5.00E-03 5.00E-03 1.90E-03 1.90E-03 NA
Nickel 2.00E-02 | 2.00E-02 5.40E-03 5.40E-03 NA
Selenium 5.00E-03 5.00E-03 2.20E-03 2.20E-03 D
Thallium & 8.00E-05 8.00E-04 1.60E-05 1.60E-04 D
Uranium " 3.00E-03 2.55E-03 NA
Vanadium 7.00E-03° | 7.00E-03 7.00E-05 7.00E-05 NA
Radionuclides" Cancer Slope Factors (risk/pCi)
Actinium-227+D P 6.26E-10 7.87E-08 9.30E-07 A Y
Lead-210+D P 1.01E-09 3.86E-09 1.45E-10 A D
Protactinium-231 1.49E-10 2.42E-08 2.71E-08 A Y
Radium-226+D P 2.96E-10 2.75E-09 6.74E-06 A \
Radium-228+D P 2.48E-10 9.94E-10 3.28E-06 A \
Thorium-228+D P 2.31E-10 9.68E-08 6.20E-06 A Y
Thorium-230 3.75E-11 1.72E-08 4.40E-11 A Y
Thorium-232 3.28E-11 1.93E-08 1.97E-11 A Y
Uranium-234 4.44E-11 1.40E-08 2.14E-11 A Y
Uranium-235+D° 4.70E-11 1.30E-08 2.65E-07 A Y
Uranium-238+D°? 6.20E-11 1.24E-08 6.57E-08 A Y

Dermal chronic RfD, Dermal subchronic RfD and Dermal slope factors are derived values based on method provided in the Risk Assessment Guidance for Superfund Volume 1, Human Health Evaluation Manual, Part A (RAGs Part A).
Inhalation RfC (mg/m’) are converted to RfD (mg/kg-day) by multiplying a conversion factor of 20 m*/day per 70 kg by the RfC.

Inhalation slope factor for chemicals was calculated from inhalation unit risk as described in Supplemental Guidance from RAGS.

Source of toxicity values is IRIS (1999) except for vanadium (chronic oral RfD);

b Source of toxicity values is HEAST (1995)

Units for external exposure cancer slope factor (radionuclides only) are (risk/year per pCi/g soil).

EPA Class: (A) Human carcinogen; (B1) Probable human carcinogen; (D) Not classifiable as to human carcinogenicity. ICRP Lung Classification categories: (Y) years; (W) weeks; (D) days.
Cadmium (diet) toxicity values were used for soil and sediment; Cadmium (water) toxicity values were used for ground water and surface water.

Chromium VI (particulates) toxicity values were used for soil and sediment; Chromium VI (chromic acid mist) toxicity values were used for ground water and surface water.

Thallium was evaluated using the toxicity of Thallium Sulfate.

Uranium (as a non-radionuclide) was evaluated using the toxicity of Uranium (Soluble Salts).

Radionuclide toxicity values were derived from HEAST (1997).

Please note that FGR 13 has updated slope factor values, which have been incorporated into HEAST 2001 and which will be used in the Final Status Surveys.

+D P Slope factors include contributions from short-lived daughter products.

NA Not available

This table originated from the May 2003 Feasibility Study for the St. Louis North County Site
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Table 2-5.

Summary of Human Health Baseline Risk For The North St. Louis County

Sites
Radiological Exposures
. a Minimum Dose | Maximum Dose | Minimum | Maximum | Exceeds
Properties RME Receptor (mrem/yr) (mrem/yr) Risk ° Risk Risk
Levels
IAs 1-13¢ Industrial 0.0 946 2E-08 9E-03 Yes
IAs 1-13¢ Resident’ 0.0 3407 1E-07 4E-02 Yes
HISS & Futura Industrial 2.7 79 4E-05 8E-04 Yes
Coatings Company
Coldwater Creek® Construction 2.9 8.6 2E-06 3E-06 No
Roads/Bridges/Rail Construction 0.01 1128 9E-10 6E-04 Yes
lines
VPs Resident 51 60 7E-04 9E-04 Yes
Non-radiological Exposures '
Properties * RME Receptor | Minimum HI ¢ | Maximum HI® Mllglirs?(um Mag;;rll(um E);{C;ids
Levels

IAs 1-13 Industrial <0.1 0.9 2E-07 6E-05 No
IAs 1-13 Resident’ <0.1 2.3 SE-07 3E-04 Yes
HISS & Futura Industrial <0.1 3.1 9E-05 3E-04 Yes
Coatings Company
Coldwater Creek Construction - - - - No
Roads/Bridges/Rail Construction <0.1 0.4 2E-06 2E-06 No
lines "
VPs" Resident - - - - No

* VP = Remaining vicinity properties [Latty Avenue VPs: VP 1(L) through 6(L), VP-40A, and 10K530087; and SLAPS VPs:
VPs 1 through 63, VPs 1(C) through 10(C)]

o o o o

Minimum and maximum values listed for VP with worst-case source term
IA = investigation area (includes SLAPS)

Although the future receptor for IAs 1-13 is not “Resident”, the values are included in the table for informational purposes.
Coldwater Creek’s risk reflects exposure if sediment remains in Creek. For exposures resulting from sediment excavation

and placement on adjacent banks, exposure scenarios would be similar to VPs.

Cancer risks for all non-radionuclides, including those that are non-MED/AEC-related
€  HI = hazard index; calculated for non-radiological COCs only for each target organ
No available non-radiological data except where property also falls under an 1A

The use of environmental fate and transport models introduces uncertainty to the risk estimates.
The risk calculations use default exposure factors designed to produce conservative dose and
risk estimates. Also, it was conservatively assumed that the contaminants are uniformly
distributed across the site and all modeled receptors are equally exposed. This approach
produces conservative dose and risk estimates. For many properties, the contamination actually
affects only small areas and may only reasonably expose a small subset of individuals (e.g.,
utility workers).

There are a variety of sources of uncertainty associated with estimating cancer risks using
toxicological data obtained from human and animal studies. These studies extrapolate health
effects at low doses from experiments/observations of health effects of high doses, and/or
extrapolate health effects on humans from experiments/observations of health effects on animals.
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This approach resolves uncertainties by using conservative values and assumptions for relating
high doses to low doses and animal studies to humans, which may result in an overestimate of
risk. The use of conservative default parameters for geologic conditions, (e.g., hydraulic
conductivities and retardation factors), tends to result in an overestimation of the potential
impacts to ground water and surface water.

In general, CERCLA risk assessments are designed to conservatively estimate exposure point
concentrations, toxicity of the various COCs and relevant exposure parameter values.

2.7.2 Ecological Risks

The baseline ecological risk assessment (BERA) conducted in 1993 presented two conclusions
about ecological risk. First, the BERA concluded on the basis of a qualitative environmental
assessment that “only a few contaminants [arsenic, thallium, and PAHs] are at concentrations of
potential concern to biota.” Second, the BERA concluded that “the potential ecological impacts
are not a major concern requiring extensive further field analysis because the habitats and biota
occurring at the site are not unique or unusual; not necessary for continued propagation of key
species; and not highly valued economically, recreationally, or aesthetically.”

A supplemental screening-level ecological risk assessment (SERA) was conducted for soil,
surface water, and sediment at the North St. Louis County sites as part of the Feasibility Study.
The assessment for the North St. Louis County sites follows the Ecological Risk Assessment for
Superfund, Process for Designing and Conducting Ecological Risk Assessments. The SERA was
performed using the data for surface soil from IA 9 and 10 adjacent to the SLAPS and using the
sediment and surface water data from that portion of Coldwater Creek from the airport to the
Missouri River. The remaining properties constituting the North St. Louis County sites do not
provide undisturbed, natural, or vegetated habitat for ecological receptors, so data for these areas
were not evaluated. The results of the SERA indicated low risks relative to the uncertainty in the
risk estimates; a low probability of significant ecological effects on local populations; and, the
lack of unique, rare, and critical habitat at the North St. Louis County sites.

2.7.2.1 Identification of Ecological Contaminants of Concern

Potential ecological contaminants were identified during the SERA process and were further re-
evaluated to determine the ecological COCs for the North St. Louis County sites during the
ecological risk assessment. The re-evaluation considered the ecological significance of the
potential adverse effect on the persistence of local species populations exposed at the North St.
Louis County sites and evaluated the rarity, diversity, and importance of habitats at the North St.
Louis County sites. The results of this re-evaluation are shown in Tables 2-6 and 2-7.
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Table 2-6. Results of Ecological Risk Assessment for Surface Soil

Site RME HQs
Potential Concentration - . - .
Contaminant (mg/kg) Short-tailed Shrew American Robin Red-tailed Hawk
1A-9
Aluminum 1.21E+04 6.18E+01 1.02E+00 5.81E-04
Cobalt 3.05E+02 8.33E+00 4.12E-01 No HQ
Lead 2.40E+02 3.92E-01 5.69E+00 5.62E-04
Molybdenum 2.57E+01 5.05E+00 2.44E-01 1.70E-03
Nickel 1.08E+03 1.22E+00 1.24E+00 2.52E-03
Selenium 7.81E+00 5.12E+00 2.25E+00 1.16E-02
Vanadium 1.03E+02 3.51E+00 6.67E-02 6.29E-05
IA —10 (None)
Table 2-7. Results of Ecological Risk Assessment for Surface Water
Potential ggfset::s::: RME Conc. HQ
Contaminant (mg/L) (mg/L) Mallard Duck Raccoon Kingfisher
SLAPS/HISS Reach
Aluminum 2.62E+02 7.05E+03 1.23E-03 4.04E+00 3.30E-02
Arsenic 2.60E+00 7.30E+00 6.81E-05 1.75E+00 5.02E-02
Molybdenum ND 1.23E+01 3.77E-05 2.56E-+00 4.96E-02
Middle Reach
Molybdenum | ND | 9.10E+00 |  2.79E-05 | 1.89E+00 |  3.67E-02
Lower Reach
Arsenic | 260E+00 | 290E+01 | 271E-04 | 6.93E+00 |  2.00E-01

Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS.
Middle Reach includes Coldwater Creek Stations 7 and 8

Lower Reach includes Coldwater Creek stations 3B and 4B

ND = nondetect

2.7.2.2 Exposure Assessment

At the North St. Louis County sites, terrestrial and aquatic habitats are present, although they are
limited in extent and substantially affected by their urban surroundings. The ecological receptors
along with their exposure pathways that were identified in the SERA are provided in Table 2-8.
The exposure parameters used for the above-identified ecological receptors during the SERA
process are shown in Table 2-9.

The Environmental Risk Assessment (ERA) processes (Steps 1 to 3) conducted for the Ballfield
areas (IA-9 and IA-10) and portions of Coldwater Creek concluded that no further evaluation is
required for ecological receptors present at the North St. Louis County sites. The remaining
evaluation steps of the EPA ERA process were not recommended for IA-9 and IA-10 because of
low risk relative to uncertainty in risk estimates, low probability of significant ecological effects
on local populations, and the lack of unique, rare, and critical habitat at the North St. Louis
County sites.
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Table 2-8. Site-Specific Ecological Receptors for the North St. Louis County Sites
it;:;)s’ Receptor Categories Individual Species Exposure Pathways
Plants
1A-9 Soil-Dwelling Invertebrates None Evaluated
& Insectivorous Birds and | Robins Ingestion of Plant matter, soil-
IA-10 Mammals Short-tailed Shrews dwelling invertebrates, & soil.
Top Predators Not Evaluated
Aqu.atlc Biota - - None Evaluated
Coldwater Sediment-dwelling Biota
C Herbivorous Birds Mallard Duck Ingestion of aquatic plants and water
reek — - - p -
Piscivorous Birds Kingfisher Ingestion of water and aquatic
Mammals Raccoon animals (e.g., fish)
Table 2-9.  Exposure Parameters for Different Ecological Receptors at the North St.
Louis County Sites
Parameter Unit Short-Tailed | American | Red-Tailed | Mallard Raccoon Belted
Shrew Robin Hawk Duck Kingfisher
Body  Weight
(BW) kg 0.015 0.077 1.219 1.1 6.25 0.158
Home Range ha 0.4 0.81 697 580 156 0.39
Temporal Use 1 1 1 1 1 1
Factor
Food Ingestion kg/
Rate keBW/d 0.6 1.56 0.1 0.06 0.286 0.5
Plant Fraction 0.13 0.6 0 0.25 0 0
Animal Fraction 0.87 0.4 1 0.75 1 1
Soil Fraction 0.13 0.04 0 0.02 0 0
Water Ingestion L/
Rate keBW/d 0.223 0.14 0.057 0.057 0.08 0.108

The SLAPS/HISS Reach (from SLAPS to Pershall Road) and Middle Reach of Coldwater Creek
(from Pershall Road to U.S. Highway 67) do not represent unique, rare, and critical habitat for
ecological receptors. The lack of unique, rare, and critical habitat in the two upper reaches
means excavation of sediment for purposes of reducing human health risk, if executed properly,
would not have a severe adverse effect on ecological resources and may reduce the residual risk
to ecological receptors from contamination. The Lower Reach of Coldwater Creek between US
Highway 67 and the Missouri River does represent a relatively unique habitat for ecological
communities in the area. However, ecological potential contaminants of concern (PCOCs) in
sediment and surface water in the lower reach of Coldwater Creek were judged not to represent a
significant risk and are not associated with releases from the North St. Louis County sites. A
decision to excavate sediment from locations in the Lower Reach of Coldwater Creek for reasons
of human health risk should be weighed against the probability of adverse effects of excavation
on habitats of ecological receptors. The adverse effects of excavation, including population
reductions, habitat disruption, and sedimentation, would likely be temporary.

In summary, no ecological COCs were identified for the North St. Louis County sites. The
results of the SERA indicated low risks relative to the uncertainty in the risk estimates; a low
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probability of significant ecological effects on local populations; and, the lack of unique, rare,
and critical habitat at the North St. Louis County sites.

2.7.3 Basis for Action

The response action selected in this Record of Decision is necessary to protect human health or
welfare from actual or threatened releases of hazardous substances into the environment at the
site.

2.8 REMEDIAL ACTION OBJECTIVES
2.8.1 Remedial Action Objectives

The NCP sets forth a requirement to “establish remedial action objectives specifying
contaminants and media of concern, potential exposure pathways, and remediation goals” [40
CFR 300.430 (e)(2)(1)]. The media-specific remedial action objectives (RAOs) serve as a basis
for developing and assessing remedial action alternatives. The RAOs describe what the remedial
alternatives need to accomplish in order to be protective of human health and the environment.
Protective levels are those levels that do not increase an individual’s lifetime cancer risk by more
than 1 in 10,000, which is the upper bound of the CERCLA risk range. Specific remediation
goals (RGs) are developed consistent with protective ARARs. If ARARs are not available or are
not sufficiently protective due to multiple contaminants or multiple pathways, then RGs are
based on site-specific risk-based cleanup levels. This section provides a description of the
general RAOs followed by a description of the specific RGs that will be used to implement some
of these objectives.

The following RAOs are identified for the North St. Louis County sites:

1. Prevent exposure to contaminated soils at concentrations which exceed chemical-specific
ARARs or which result in an excess lifetime cancer risk greater than the acceptable risk
range (greater than one in ten thousand) or which result in a Hazard Index (HI) greater
than 1. The potential exposure pathways are direct contact, ingestion, inhalation of dust,
and external gamma.

2. Prevent exposure to contaminated structural surfaces at concentrations which result in an
excess lifetime cancer risk greater than the acceptable risk range. Buildings and
structures are contaminated primarily as a result of contaminated soils adhering to or
becoming embedded in surfaces. The potential exposure pathways are external gamma,
ingestion, and inhalation.

3. Prevent exposure to contaminated sediments in Coldwater Creek at concentrations which
result in an excess lifetime cancer risk greater than the acceptable risk range. The
potential exposure pathways are direct contact, ingestion, and external gamma.

4. Remove the potential for ongoing migration of soil contaminants to the shallow ground-
water system (HZ-A) and Coldwater Creek. Accomplishing this objective would also
preclude the potential for future impacts to the deep ground-water systems (HZ-C, HZ-D,
and the usable ground-water resource HZ-E).
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The acceptable risk range and HI are explained in Section 2.8.2.

As explained in Section 2.6, reasonably anticipated land use for the impacted properties is
consistent with current land use, i.e., predominantly commercial/industrial and transportation
uses. Typically, the objective would be to make the site protective for reasonably anticipated
land use. In this case, as is explained in Section 2.8.2, the USACE is using ARARs to address
much of the soil contamination which affects the decision on the appropriate land use objective
for the North St. Louis County sites.

The RAOs were originally identified in the Feasibility Study. They have been restated to
improve understanding of the objectives with respect to the affected media. The RAO of
“eliminate or minimize volume, toxicity, or mobility of contaminated soil and sediment” as
identified in the Feasibility Study, does not meet the guidance for development of an RAO, was
therefore inappropriate, and has been eliminated from this ROD.

2.8.2 Derivation of Remediation Goals

The USACE has developed remediation goals (RGs) for soils, structures, and sediments at the
North St. Louis County sites. For some contaminants, there are protective chemical-specific
ARARs which are used as RGs. For other contaminants, site-specific risk calculations have been
used to derive protective RGs. According to the NCP, acceptable exposure levels to known or
suspected carcinogens are levels that represent an excess upper bound lifetime cancer risk to an
individual of between one in 10,000 (10*) and one in 1,000,000 (10°®). The EPA uses the 10
level as the point of departure for establishing preliminary RGs. Final RGs may be revised
upward within the risk range based on a variety of site or remedy specific factors such as the
reliability of the data, quantification or detection limits, background considerations, or other
considerations consistent with the remedy selection criteria defined in the NCP. For non-cancer
hazards, the hazard quotients for all chemicals affecting the same organ are summed such that a
hazard index (HI) value of 1.0 or less indicates that no health effects (non-cancer) are expected
to occur. Where they apply to the same contaminant, the more restrictive of either the
carcinogenic or non-carcinogenic hazards is used to establish the RG. The RGs developed for
the North St. Louis County sites are listed in Table 2-10 and discussed individually in the
following paragraphs.

2.8.2.1 Soil RGs for Radiological COCs

For the North St. Louis County sites, Ra-226, Th-230 or U-238 are the principal radiological
components of the various process residues and serve as effective surrogates for all other
radionuclides that are present, including daughters, e.g., Pa-231 and Ac-227. That is because the
radiological contaminants are co-located and cleanups designed to remove the most prevalent
contaminants will effectively remove all contaminants.

The standards for residual Ra-226 in soil set forth in 40 CFR 192, Subpart B, are relevant and
appropriate requirements (RAR) for the North St. Louis County sites. These requirements
implement the Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA). EPA's
guidance documents for cleanup of CERCLA sites using 40 CFR 192 as ARAR set forth EPA's
expectation that, in order to meet the unlimited use and unrestricted exposure standard,
remediation of subsurface soil contamination will, in practice, achieve the surface cleanup
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Table 2-10. Remediation Goals (RGs) for the North St. Louis County Sites

DESCRIPTION coc* UNITS RG** BASIS OF RG
Surface Soil (< 6”) Antimony mg/kg 15 Risk/Hazard
Arsenic mg/kg 36 Risk/Hazard
Barium mg/kg 2,800 Risk/Hazard
Cadmium mg/kg 12 Risk/Hazard
Chromium mg/kg 350 Risk/Hazard
Molybdenum mg/kg 1,000 Risk/Hazard
Nickel mg/kg 1,500 Risk/Hazard
Selenium mg/kg 300 Risk/Hazard
Thallium mg/kg 25 Risk/Hazard
Uranium mg/kg 150 Risk/Hazard
Vanadium mg/kg 112 Risk/Hazard
Radium-226' pCi/g 5 ARAR
Thorium-230? pCi/g 14 ARAR
Uranium-238° pCi/g 50 ARAR
Subsurface Soil (> 6”) Antimony mg/kg 25 Risk/Hazard
Arsenic mg/kg 40 Risk/Hazard
Thallium mg/kg 30 Risk/Hazard
Uranium mg/kg 150 Risk/Hazard
Radium-226' pCi/g 15 ARAR
Thorium-230° pCi/g 15 ARAR
Uranium-238° pCi/g 50 ARAR
Sediment Radium-226" pCi/g 15 ARAR
Thorium-230* pCi/g 43 ARAR
Uranium-238° pCi/g 150 ARAR
Supplemental  Standards  for  Soils | Radium-226' pCi/g 25 ARAR
Remaining On-site Thorium-230? pCi/g 70 ARAR
Uranium-238’ pCi/g 250 ARAR
Permanent Structures (e.g., Buildings) Actinium-227 dpm/100 cnt’ 400 ARAR
Protactinium-231 dpm/100 cm? 1,400 ARAR
Radium-226 dpm/100 cm® | 15,000 ARAR
Radium-228 dpm/100 cm® 7,700 ARAR
Thorium-228 dpm/100 cm® 4,400 ARAR
Thorium-230 dpm/100 cm® 6,900 ARAR
Thorium-232 dpm/100 cm? 1,300 ARAR
Uranium-234 dpm/100 cm® | 17,000 ARAR
Uranium-235 dpm/100 cm® | 16,000 ARAR
Uranium-238 dpm/100 cm’ 19,000 ARAR
Inaccessible Areas External gamma* uR/hr 20 ARAR

'Ac-227, Pa-231 and Pb-210 are assumed to be present with respect to Ra-226.

*Thorium-232 is co-located with Th-230 and is present at relatively low concentrations. Remediation of Thorium-230 will effectively remove
Thorium-232 from the soils.

*Uranium-238 was used as a surrogate for Uranium-234, and Uranium-235 as their natural activity concentration ratio is 1:1: 0.046.

*In addition, the annual average (or equivalent) radon decay product concentration (including background) will not exceed 0.02 WL and the radon
decay product concentration (including background) shall not exceed 0.03 WL.

* COCs vary by area, see Table 2-2.

** Defined RGs are for unlimited use and unrestricted exposure with the exception of supplemental standards to be applied if Alternative 2 or
Alternative 3 is selected as the final remedy.
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criterion of 5 pCi/g above background for Ra-226.  EPA approval of this ROD is contingent
upon satisfying EPA's expectations for cleanup of CERCLA sites; therefore USACE has adopted
site-specific surface and subsurface soil cleanup levels for the North St. Louis County sites that
will generally result in an average residual Ra-226 concentration of 5 pCi/g or less.

The surface and subsurface soil standards in 40 CFR 192, Subpart B, for radium-226 are 5 and
15 pCi/g, respectively, as an areal average concentration above background in the top 6 inch (15
cm) layer and in subsequent 6 inch (15 cm) layers, respectively. These standards are considered
RAR for radium at the North St. Louis County sites because the circumstance is similar to the
UMTRCA Title I sites in terms of contaminants present and their distribution at the sites, in that
contaminants consist of uranium mill tailings and the distribution is such that there is relatively
little subsurface contamination between 5 and 30 pCi/g. Under these circumstances, use of the
subsurface standard is expected to achieve an average subsurface cleanup that meets or exceeds
the surface standard in practice. This conclusion is supported by results of the removal action
excavations performed to date at the North St. Louis County sites. The removal actions apply
these standards and post-cleanup confirmation analysis indicates that residual concentrations of
radium average less than 5 pCi/g and commonly are in the range of background.

The site-specific U-238 RG is derived based on the approach described in 10 CFR 40, Appendix
A, Criterion 6(6), also referred to as the benchmark dose approach. These requirements
supplement the standards found in 40 CFR 192, Subpart B. The U-238 RG was established
using U-238 as a surrogate for all of the uranium isotopes (including U-234 and U-235) and
certain uranium decay products. The RG for U-238 is calculated to be 81 pCi/g when used as a
surrogate for total uranium. The U-238 RG is revised downward to 50 pCi/g to account for Pa-
231 and Ac-227 concentrations that are present above their expected natural abundance

The soil concentration of Th-230 required to produce the benchmark dose equating to 5 pCi/g of
Ra-226 ranges from 380 to 1100 pCi/g for the various scenarios. By contrast, the soil
concentration that would result in in-growth of 5 pCi/g of Ra-226 over a period of 1000 years
equates to 14 pCi/g. As such, a soil concentration of 14 pCi/g is retained as the RG for Th-230
in surface soils. Although a subsurface soil concentration of 43 pCi/g would result in the in-
growth of 15 pCi/g of Ra-226, EPA's guidance documents for cleanup of CERCLA sites using
40 CFR 192 as ARAR set forth EPA's expectation that remediation of subsurface soil
contamination will, in practice, achieve the surface cleanup criterion of 5 pCi/g for Ra-226. EPA
approval of this ROD is contingent upon satisfying EPA's expectations for cleanup of CERCLA
sites; therefore USACE has adopted site-specific surface and subsurface soil cleanup levels for
the North St. Louis County sites that will result in a residual Ra-226 concentration of 5 pCi/g.
Constraining the concentration of Th-230 to the stated RGs in surface soil to 14 pCi/g and
subsurface soil to 15 pCi/g along with the use of the unity rule assures that the concentration of
Ra-226 does not exceed 5 pCi/g during the 1000-year time period. The surface soil RG for Th-
230 is limited based on the in-growth of Ra-226 over 1000 years. The subsurface soil RG for Th-
230 is essentially identical to the surface soil RG and achieves the same residual site conditions.
The 15 pCi/g subsurface soil RG for Th-230 was derived as ARAR in the EE/CAs for the St.
Louis FUSRAP Sites. Residual concentrations of Ra-226 are generally not substantially
different from background. Relatively low concentrations of Ra-226 exist within the North St.
Louis County sites. As such, the residual concentration of Ra-226 will generally be primarily
that concentration that is generated by its in-growth from Th-230.
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The above described approach for setting the RG for Th-230 in surface soil is different than the
approach EPA uses to set site-specific RGs pursuant to the NCP. However, the RG is also
considered protective using EPA methods. The site-specific risk calculation for exposure to Th-
230 at 14 pCi/g under the standard suburban residential scenario results in a risk of 5.8 X 107,
which corresponds to the lower end of the CERCLA risk range. The standard suburban
residential scenario follows the recommendations in EPA guidance (RAGS, Exposure Factors
Handbook) and provides risk estimates for reasonable maximum exposure (RME) to a resident
receptor. For purposes of this site and this ROD, the standard suburban residential scenario is
considered representative of unlimited use and unrestricted exposure (UUUE), the CERCLA
guidance threshold for determining whether ICs are appropriate. Therefore, the surface soil RG
for Th-230 is consistent with UUUE and consistent with the land use objectives of the RAR-
based RGs above. The RG of 15 pCi/g Th-230 in the subsurface is also considered a protective
ARAR consistent with EPA guidance for cleanup of CERCLA sites using 40 CFR 192 as
ARAR. That is, the distribution of Th-230 in the subsurface is such that there is relatively little
contamination between 5 and 30 pCi/g, and under these circumstances, use of the subsurface
standard is appropriate. In this circumstance, use of the RG of 15 pCi/g Th-230 in the subsurface
is consistent with UUUE as the land use objective.

The RGs for Ra-226, Th-230, and U-238 are 5, 14 and 50 pCi/g, respectively, above background
in surface [top 6 in (15 cm)] soil and 15, 15, 50 pCi/g, respectively, above background in any
subsequent 6 inch (15 cm) layer of soil. The remedial actions shall be conducted so as to provide
reasonable assurance that residual concentrations in soil averaged over any area of 100 square
meters (m”) shall not exceed background level by more than the RG.

2.8.2.2 RGs for Radiological Contamination on Structures (Derived Concentration Guideline
Levels)

Certain structures are contaminated with radionuclides as a result of being in proximity to the
former radiological operations or being located on or near contaminated soils. Contamination of
structures occurred as a result of soil, raffinates, residues, etc. adhering to the surfaces of the
structure. RGs for contaminated structures were developed using Derived Concentration
Guideline Levels (DCGLs) found in ARARs [10 CFR 40, Appendix A, Criterion 6(6) and 40
CFR 192, Sections 192.12, 192.20 and 192.21]. Specifically, 40 CFR 192 and 10 CFR 40
establish a limit of 5 and 15 pCi/g above background in each 328.1 ft* (100 m?) area as the limit
for Ra-226 in surface and subsurface soil, respectively. Title 10, CFR, Part 40, Appendix A,
Criterion 6(6) provides that “Byproduct material containing concentrations of radionuclides other
than radium in soil, and surface activity on remaining structures, must not result in a total
effective dose equivalent (TEDE) exceeding the dose from cleanup of radium contaminated soil
to the above standard (benchmark dose), and must be at levels which are as low as is reasonably
achievable.” A benchmark dose is the dose that is found to be equivalent to 40 CFR 192
cleanup standards for Ra-226 of 5 pCi/g surface and 15 pCi/g subsurface, using modeling.

The DCGLs for structures within the North St. Louis County sites were based on the dose for the
residential scenario in Appendix D, Table D-11 of the Feasibility Study. Although the
benchmark dose based on 5 pCi/g of Ra-226 is calculated to be 19 mrem/yr, EPA's guidance
documents for the cleanup of CERCLA sites using 40 CFR 192 and 10 CFR 40, Appendix A,
Criterion 6(6) as ARAR set forth EPA's determination that 15 mrem/yr effective dose equivalent
is the minimally acceptable dose limit under CERCLA. (See OSWER 9200.4-35P, "Remediation
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Goals for Radioactively Contaminated CERCLA Sites Using the Benchmark Dose Cleanup
Criteria in 10 CFR Part 40, Appendix A, I, Criterion 6(6)"). EPA approval of this ROD is
contingent upon satisfying EPA's expectation for cleanup sites; therefore, USACE has limited
the dose to 15 mrem/yr on a site specific basis for the development of DCGLs for the North St.
Louis County sites. An evaluation was performed to determine the likely limiting scenario for
North St. Louis County structures. Four receptors were considered during this evaluation: an
industrial worker, a renovation worker, a building resident, and a post-demolition on-site
resident. Although the building resident scenario was considered, it was not limiting in that
potentially contaminated commercial buildings would require extensive renovation for
conversion into residential properties such that any existing contamination would be removed
concurrent with such renovation. Consequently, in this case, the Building Occupancy —
Industrial Scenario represents the reasonable maximum exposure and is the basis for establishing
DCGLs. RESRAD-Build Version 3.1 was used to calculate DCGL concentrations for long-term
and full-time employees (industrial worker) by using parameter values primarily from EPA and
Nuclear Regulatory Commission (NRC) guidance.

Remediation goals (i.e., DCGLs) derived in “Derivation of Site-Specific DCGLs for the North
County Structures” are as follows, in units of disintegrations per minute per 100 square
centimeters of surface area: Ac-227 — 400; Pa-231 — 1,400; Ra-226 — 15,000; Ra-228 — 7,700;
Th-228 — 4,400; Th-230 — 6,900; Th-232 — 1,300; U-234 — 17,000; U-235 — 16,000; and U-238 —
19,000. Surrogate gross alpha and gross beta surface DCGLs will be developed for each
structure based on the activity fraction of each radionuclide present in the soils where the
structure is located. Compliance with these surrogate DCGLs will be demonstrated and will
ensure that the isotopic RGs are achieved.

These RGs comply with ARARs and achieve protectiveness to levels within the CERCLA risk
range under reasonable maximum exposure.

2.8.2.3  Soil RGs for Non-radiological COCs

Chemical-specific ARARs are not available for the non-radiological contaminants present in site
soil. The soil RGs for non-radiological COCs were developed based on site-specific risk
assessments and hazard evaluations.

Remediation goals were derived based on site-specific exposure assumptions and with the
objective of meeting the acceptable CERCLA risk range as provided in the NCP (See Feasibility
Study, Appendix D, Section D.2.2.2). According to the NCP, acceptable exposure levels to
known or suspected carcinogens are levels that represent an excess upper bound lifetime cancer
risk to an individual of between one in 10,000 (10™*) and one in 1,000,000 (10°). The EPA
(Region IX) establishes PRGs for all carcinogenic chemicals at the 10° level, which is also
known as the point of departure. Final RGs may be revised upward within the acceptable risk
range based on factors such as uncertainty, technical limitations on detection, or other
considerations consistent with the remedy selection criteria defined in the NCP. However, final
RGs remain within the acceptable risk range. Aggregate risks from final RGs are also within the
risk range. Remediation goals for non-carcinogens were developed to ensure that the cumulative
toxic effects would result in a HI <1.0.
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At the North St. Louis County sites, 11 non-radionuclides were identified as COCs for soil —
antimony, arsenic, barium, cadmium, chromium, molybdenum, nickel, selenium, thallium,
uranium, and vanadium. Among them, arsenic, cadmium, and chromium have carcinogenic
effects. However, the non-carcinogenic effect provides the most conservative RGs for those
non-radionuclides. Hence, the RGs for all non-radionuclides were developed for the most
sensitive receptors to ensure that the cumulative effect of the chemical levels of the COCs
produces a HI<I.0 for each target organ/system affected. Risks for all carcinogenic COCs, to
include both those that are radioactive and those that are non-radioactive were also summed to
assure overall risks remain within the acceptable range.

The effects of the 11 metals on the primary target organs/systems were evaluated and a matrix
was developed to show the results. Then HIs were calculated for six receptors: residential,
industrial, construction worker, maintenance worker, recreational/trespasser, and utility worker.
The construction worker was identified as the most sensitive receptor, except for the few cases
where the residential receptor was the most sensitive or restrictive scenario. The non-
radionuclide RGs were developed by ensuring that the target organ/system-specific HIs were less
than 1.0 for the constraining scenario (i.e., construction worker and residential receptor).

The non-radiological RGs for surface soils are antimony (15 mg/kg), arsenic (36 mg/kg), barium
(2,800 mg/kg), cadmium (12 mg/kg), chromium (350 mg/kg), molybdenum (1,000 mg/kg),
nickel (1,500 mg/kg), selenium (300 mg/kg), thallium (25 mg/kg), uranium (150 mg/kg), and
vanadium (112 mg/kg). The non-radiological RGs for subsurface soils are antimony (25 mg/kg),
arsenic (40 mg/kg), thallium (30 mg/kg), and uranium (150 mg/kg). The non-radiological COCs
vary in soils by site. Refer to Table 2-2 of this ROD for a complete listing of non-radiological
COC:s by area.

It should be noted that, to date, non-radiological contaminants of concern have been co-located
with radiological contaminants such that attainment of the RGs for radiological COCs for
remedial activities at SLDS and removal actions at North St. Louis County properties, has
resulted in residual site conditions that are protective of human health and the environment for
all site contaminants (radiological and non-radiological). Verification surveys have shown that
excavations designed to remove the radiological contaminants will effectively remove the co-
located non-radiological contaminants. Confirmation sampling results from properties that have
undergone removal action were evaluated to verify that this is the case.

These RGs achieve residual risk levels within the CERCLA risk range under reasonable
maximum exposure and result in a HI<1.0.

2.8.24  Sediment RGs for Radiological COCs

For all material above the Coldwater Creek’s mean water gradient, soil RGs will apply. [The
mean water gradient is a hydrologic term that refers to the low average water level and reflects
the level of the creek that stays damp throughout most of the year.] Sediment RGs apply to
material below the mean water gradient. The risks associated with the presence of radiological
contamination in sediments were fully evaluated in the Feasibility Study for a variety of
scenarios (Appendix D). This assessment demonstrates that the potential risk from exposure to
contaminated sediments in Coldwater Creek is within the acceptable risk range. However,
relocation of the sediments from the creek to an adjacent property could result in soil
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contaminant levels that exceed the RGs for UUUE described above. Contamination below the
mean water gradient is present in relatively small volumes, which are typically located in
intermittent areas such as creek bends where natural deposition occurs. Sediment RGs were
developed to meet the soil RGs for UUUE even if sediments from the creek were relocated to an
adjacent property. The sediment RGs recognize that the contaminated sediments would be
subject to mixing with non-contaminated sediments and soils upon being dredged and relocated.
As such, a conservative mixing factor of three times was applied to the surface soil RGs. This
reasonably assures that, in the event sediments are placed on surface areas adjacent to the creek,
contaminant levels in soil will not exceed the surface soil RGs suitable for unlimited use and
unrestricted exposure. The remediation goals derived for sediments are 15 pCi/g of Ra-226, 43
pCi/g of Th-230 and 150 pCi/g of U-238 as an areal average of 100 square meters. The
estimated volume of sediment below the mean water gradient with concentrations of COCs that
exceed 15/43/150 pCi/g for Ra-226, Th-230, and U-238, respectively, is 500 cubic yards. These
remediation goals assure that Coldwater Creek and the surrounding area will remain protective
under all future anticipated land use conditions (i.e., recreational/trespasser, maintenance,
construction, and utility uses) and minimize adverse environmental impact associated with
sediment excavation in Coldwater Creek.

2.8.25  Sediment RGs for Non-Radiological COCs
There are no non-radiological COCs identified for sediment.
2.8.2.6  Supplemental Standard Soil RGs for Radiological COCs

Supplemental standard soil RGs apply for alternatives in which subsurface soil materials are
contained or stored on-site (Alternatives 2 and 3). These supplemental standards are appropriate
in accordance with criteria specified in 40 CFR 192.21 (c), which states that supplemental
standards may be applied under circumstances where removal would result in excessive remedial
action costs relative to the long-term benefits and the residual radioactive materials do not pose a
clear present or future hazard, given the configuration (e.g., protective cap) and appropriate
institutional controls. The supplemental standards for subsurface materials at storage areas are to
be used in conjunction with institutional controls. Institutional controls would be imposed to
restrict land use to commercial/industrial use. The circumstances where these supplemental
standards would apply are only where soil would be placed beneath an engineered cap, and do
not apply to other inaccessible soils (e.g., soil under roads, bridges, active rail lines, and other
permanent structures). Assuming implementation of land use restrictions, and design of a cap to
meet the CERCLA risk range, supplemental standards of 25/70/250 pCi/g above background for
Ra-226/Th-230/U-238 would be appropriate for subsurface soils. These supplemental standards
protect the most likely current and future receptors (e.g., construction and utility workers). The
risk to potential receptors will be limited to the CERCLA target risk range (10 to 10®) with
institutional controls in place. Information demonstrating that remediation to these RGs is
achievable and would result in acceptable risk levels is presented in Appendix D of the FS.

2.8.2.7 RGs for Radiological COCs in Inaccessible Areas

To control the hazard from external radiation exposure to Ra-226 in buildings, EPA established a
standard in 40 CFR 192.12 that states that “the level of gamma radiation shall not exceed
background by more than 20 microroentgens per hour.”  Based on this standard, a radiation
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level of 20 microroentgens per hour is a reasonable upper bound such that this level of exposure
as measured one meter above the ground (to equate to whole body exposure) would assure
protectiveness of inaccessible soils. Confirmation of achievement of this standard can be
confirmed by radiation surveys or residual contamination concentration data for Ra-226. This
represents an acceptable supplemental standard in accordance with 40 CFR 192, Subpart C.

40 CFR 192.12 (b) states that “In any occupied or habitable building, the objective of the
remedial action shall be, and reasonable effort shall be made to achieve, an annual average (or
equivalent) radon decay product concentration (including background) not to exceed 0.02
working levels (WL). In any case, the radon product concentration (including background) shall
not exceed 0.03 WL.” This standard is relevant and appropriate for buildings (e.g., Futura
Coatings Company) present within the North St. Louis County sites.

2.9  DESCRIPTION OF ALTERNATIVES

Six remedial alternatives were developed in the Feasibility Study. The following section
provides a brief description of each of the remedial alternatives.

2.9.1 Alternative 1, No Further Action

Alternative 1 provides a baseline to compare with the other remedial alternatives and is required
by the NCP and CERCLA guidance. This alternative assumes that no additional response actions
would be implemented at the North St. Louis County sites. Five-year reviews would be
conducted pursuant to CERCLA.

On-going Removal Actions: The removal action at SLAPS would be completed under the
EE/CA and not be considered part of this alternative.

Excavation: No soil or sediment would be excavated under Alternative 1.

Institutional Controls: No institutional controls would be imposed under Alternative 1.
Monitoring: Alternative 1 does not include monitoring.

Expected Outcome: Current conditions at the site would not change.

Protectiveness: Because no actions are taken to eliminate, reduce, or control the risks posed by
the site, Alternative 1 is not protective of human health.

Costs: The capital costs are estimated at $149 thousand (project management) and the present
worth O&M costs (five-year reviews) are estimated to be $494.0 thousand (includes both
periodic and annual O&M). The estimated total 30-year cost of this alternative is $1.5 million,
which includes escalation and contingency costs. The present worth cost of this alternative is
$677 thousand at a 7% discount rate.

Anticipated Implementation Timeframe: This alternative could be implemented immediately.
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Five Year Reviews: Because contaminants would remain at the site above levels that allow for
unlimited use and unrestricted exposure (ref. 40 CFR 300.430(f)(4)(i1)), a five-year review is
required for this alternative.

ARARs: The key ARARs for Alternative 1 and compliance with those ARARs are listed below:

40 CFR Part 192, Subpart B, Section 192.12(a)

Alternative 1 does not comply with the requirement that Ra-226 concentrations in soil shall not
exceed 5 pCi/g above background in the top 15 cm and 15 pCi/g above background in lower 15
cm layers averaged over 100m? areas.

40 CFR Part 192, Subpart B, Section 192.12(b)

Alternative 1 does not comply with the regulatory objective that the annual average (or
equivalent) radon decay product concentration (including background) does not exceed 0.02 WL
and the requirement, in any case, that the radon decay product concentration (including
background) shall not exceed 0.03 WL. Alternative 1 also does not comply with the requirement
that gamma radiation shall not exceed the background level by more than 20 microroentgens per
hour.

40 CFR Part 192, Subpart C, Section 192.20
Alternative 1 does not comply with the regulatory guidance of Subpart C.

40 CFR Part 192, Subpart C, Section 192.21 and 192.22
Alternative 1 does not utilize supplemental standards.

10 CFR 40, Appendix A, Criterion 6(6)

Alternative 1 does not comply with the requirement that byproduct material containing
concentrations of radionuclides other than radium in soil, and surface activity on remaining
structures, must not result in a total effective dose exceeding the dose equivalent from cleanup of
radium contaminated soil to the above standard and must be as low a reasonably achievable.
Alternative 1 also does not comply with the requirement that if more than one residual
radionuclide is present in the same 100-square-meter area, the sum of the ratios of the
concentration for each radionuclide present to the concentration limit will not exceed “1” (unity).

40 CFR Part 122, Subpart C, Sections 122.41(d.e) and 122.44(a.d.e.i)
Alternative 1 does not comply with regulatory requirements implementing the Clean Water Act
establishing limits for the discharge of pollutants into waters of the state.

2.9.2 Alternative 2, Partial Excavation and Capping at SLAPS, HISS and Futura
Coatings Company

Major Components of Alternative 2
e  Cleanup the various VPs near SLAPs and Latty Avenue sites to meet the soil RGs for UUUE,
except for the inaccessible soils under roads, active rail lines and other permanent structures.
Dispose of soils off-site at a permitted facility.
e C(Cleanup the main sites at SLAPS, HISS and Futura Coatings Company to meet the supplemental
standards, and ship soils off-site to a permitted disposal facility. Soils meeting the supplemental
standards but exceeding the RGs for UUUE would remain on SLAPS, HISS and Futura Coatings
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Company and would be covered with a multi-layer cap.

e Apply institutional controls at SLAPS, HISS, Futura Coatings Company, Coldwater Creek, and for
areas under roads, active rail lines and other permanent structures where soil RGs for UUUE are
exceeded.

e  Operate and maintain multi-layer cap and institutional controls.
e  Long-term monitoring.

On-going Removal Actions: Ongoing removal actions at SLAPS would cease at the earliest
reasonable breakpoint (e.g., clearance of a survey unit). Removal actions completed under
EE/CAs and Action Memoranda would be reviewed to ensure that the site meets the
requirements of this ROD. Where such reviews indicate prior removal actions do not meet the
requirements of this ROD, remedial action would be conducted. Where such reviews indicate
prior removal actions meet the requirements of this ROD, compliance would be documented in
the appropriate closeout reports. The transition strategy will be described in the remedial
design/remedial action (RD/RA) work plan which describes how this ROD will be
implemented and is submitted for regulatory review.

Remedial Design: Pre-design investigation (PDI) sampling for COCs would be conducted as
necessary to obtain technical information and data to support the remedial design, minimize
effects on property owners, and better manage construction schedules. Following issuance of
this ROD, a remedial design/remedial action (RD/RA) work plan describing how the remedy will
be implemented will be submitted for regulatory review.

Capping: A multi-layer cover (cap) would be constructed at SLAPS and at HISS and Futura
Coatings Company to provide a barrier to limit exposures. The cap reduces infiltration, radon
emanation, gamma emissions and contaminant migration from erosion. SLAPS and the HISS and
Futura Coatings Company properties would be contoured and covered with 1-ft of stone
intrusion barrier and 3 ft of clean soil.

Excavation: Surface and subsurface soil would be excavated to the RGs for unrestricted release
at all properties except SLAPS, HISS, Futura Coatings Company, and areas under roads, bridges,
active rail lines, and other permanent structures. Soils under roads, bridges, active rail lines and
other permanent structures are inaccessible and would not be excavated as part of this response
action. At SLAPS, HISS and Futura Coatings Company, soils exceeding the supplemental
radiological standards for subsurface soils would be excavated and shipped off-site to a
permitted disposal facility. Those soils achieving the supplemental standards for subsurface soil
as identified in Section 2.8.2.6, would be placed on-site beneath a multilayer cover at SLAPS
and at the HISS and Futura Coatings Company properties. The supplemental standards would be
used in conjunction with institutional controls to allow compatible commercial/industrial use of
SLAPS, HISS and Futura Coatings Company. Under Alternative 2, an estimated 150,000 cubic
yards of soil would be removed. USACE construction activities during the remedial action would
comply with the Federal Aviation Administration (FAA) restrictions of air space around the
airport. These restrictions include limits on the height of structures and equipment.

Remediation of radiological contaminants is expected to address co-located chemical
contaminants sufficient to meet RGs. This is based on the results of post-remedial action
sampling conducted on previously remediated North St. Louis County properties.
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At SLAPS, HISS and Futura Coatings Company, the RGs for soil are: 25 pCi/g of Ra-226 above
background, 70 pCi/g of Th-230 above background, and 250 pCi/g of U-238 above background.
At SLAPS VPs, Coldwater Creek (soil above the mean water gradient), and Latty Avenue
Properties (except under roads, bridges, active rail lines and other permanent structures), the RGs
for soil in the surface 6-inch layer are: 5 pCi/g of Ra-226 above background, 14 pCi/g of Th-230
above background, and 50 pCi/g of U-238 above background. The RGs for subsurface accessible
soil (soil deeper than 6 inches) are: 15 pCi/g of Ra-226 above background, 15 pCi/g of Th-230
above background, and 50 pCi/g of U-238 above background. The non-radiological RGs are
listed in Table 2-10.

Dredging: Dredging of contaminated sediments from Coldwater Creek is not part of Alternative
2 because the creek is protective in its current use. However, activities at Coldwater Creek would
need to be monitored and managed such that sediments removed as part of separate projects,
such as the planned flood control project, would be properly analyzed and disposed of as
appropriate, consistent with the Coldwater Creek sediment RGs.

Structures: Structures would be decontaminated or disposed of consistent with the RGs for
contaminated structures in Section 2.8.2.2.

Backfill: Site soil could be used as backfill if it meets the RGs for surface soil with prior
notification to MDNR.

Remedial Action Control Measures: Water encountered during remedial actions would be
characterized, treated (if necessary), and released to the publicly-owned treatment works
(POTW), or to Coldwater Creek or its tributaries, as allowed. The treatment would address
chemicals and radionuclides consistent with applicable federal (NPDES) and state regulations or
requirements of the POTW. Excavation water would meet levels established by discharge
permits or permit-equivalent requirements prior to being released off-site.  Supporting
technologies would be implemented to prevent the spread of contamination. These include
revegetation, dust mitigation, storage pile covers, sedimentation basins, and dewatering as
required during the excavation process. Backfill material would be added and the excavated
areas graded to ensure appropriate surface water drainage. Erosion and sediment controls would
be implemented.

Transportation and Waste Management: Alternative 2 includes shipment and off-site
disposal of excavated soils. On-site movement of soils and contaminated material would be
accomplished using conventional construction equipment. Local transportation would be
performed using sealed or covered trucks. Long-distance shipment would be primarily by rail
from the HISS and SLAPS (and possibly the Eva Avenue) spurs to off-site permitted disposal
facilities. Absorbers and other conditioning would be used, as necessary, to comply with the
transportation and disposal requirements.

Institutional Controls: Land use restrictions would not be necessary at the SLAPS VPs or
Latty Avenue VPs because the accessible contaminated soil would be cleaned up to RGs for
UUUE. Land use restrictions would be necessary at SLAPS, HISS, and Futura Coatings
Company both to protect the caps and to prevent exposure to contaminated soils. Use
restrictions would be necessary at Coldwater Creek to prevent activities that might relocate
contaminated sediments to the land. Use restrictions would be necessary to control or manage
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uses at roads, active rail lines, and other permanent structures where inaccessible soils exceeding
UUUE levels are located. SLAPS, HISS, and Futura Coatings Company would need to be
limited to commercial/industrial use. Digging would need to be prohibited or managed. Specific
IC mechanisms designed to implement the use restrictions will be evaluated and identified as
part of the remedial design and remedial action planning process. The evaluation will examine
various IC options including proprietary controls, governmental controls, and informational
devices. Where available, multiple mechanisms will be used to provide “layering” for additional
durability and effectiveness.

Monitoring: Monitoring of ground water (Unit 2 of HZ-A and Unit 4 of HZ-C) and surface
water during the response action at SLAPS and HISS, and the Futura Coatings Company would
be conducted to ensure that the response action does not impact ground water or surface water.
In addition, long-term monitoring of surface water and ground water (HZ-A and Unit 4 of HZ-C)
would be required at SLAPS, HISS, the Futura Coatings Company and McDonnell Boulevard as
part of this alternative to assure protectiveness of this action and to verify that ground-water and
surface-water conditions do not degrade. The capping at HISS and SLAPS would require HZ-C
(Unit 4) ground water to be monitored for the long term. Ground-water monitoring would
continue until determined to be no longer required as part of the five-year review process. Long-
term surface-water monitoring would only occur if degraded ground-water conditions were to
develop.

Excavation perimeter air monitoring would be conducted during excavation activities.
Monitoring would consist of both real-time (continuous readout) and time-integrated sampling.
Real-time monitoring would be conducted for lower exposure limit, oxygen level, particulates,
and organic compounds. Time-integrated sampling consists of mid-volume and low-volume
samplers for total alpha and total beta measurements. Radon monitoring would be conducted in
any “occupied or habitable building” existing on soils exceeding RGs for Ra-226 (e.g. Futura
buildings).

Protectiveness: Alternative 2 is protective of human health and the environment. It achieves
protectiveness through engineering means by either removing material for remote disposal or by
consolidating material under a cap that would be maintained long term. However, the alternative
also relies heavily on ICs to prevent uses that would be inconsistent with capped soils. Because
the USACE does not control the properties and the properties are potentially subject to a variety
commercial/industrial uses, monitoring and maintaining ICs would require some vigilance.

Costs: The capital costs are estimated at $167.6 million (real estate, project management, and
construction costs) and the present worth O&M costs (monitoring, final status reporting, and
five-year reviews) are estimated to be $16.1 million (includes both periodic and annual O&M).
The estimated total 30-year cost of this alternative is $205 million, which includes escalation and
contingency costs. The present worth cost for this alternative is $149.8 million at a 7% discount
rate.

Anticipated Implementation Timeframe: The amount of time required to implement this
alternative depends on the availability of funding, the magnitude of excavation and the timing to
obtain necessary real estate interests to make the SLAPS, HISS, and Futura Coatings Company
areas available for storage. For purposes of comparison, historical program funding levels, an
excavation quantity of approximately 185,500 cubic yards, and the immediate availability of

2-47
North St. Louis County Sites ROD Final



SLAPS, HISS, and Futura Coatings Company were assumed. The estimated implementation
timeframe for Alternative 2 (excluding long-term monitoring) is 4 to 5 years.

Long-term Reliability of Alternative: The long-term reliability of Alternative 2 depends upon
the ability to maintain the multi-layer cap and institutional controls on SLAPS, HISS, Futura
Coatings Company, and inaccessible areas. SLAPS, HISS, and Futura Coatings Company are
located in public areas where control may be difficult. The ability to monitor and support
activities affecting Coldwater Creek sediments is likely to be severely limited.

Five Year Reviews: Because contaminants would remain at the site above levels that allow for
unlimited use and unrestricted exposure [40 CFR 300.430(f)(4)(ii)], a five-year review is
required for this alternative.

ARARs: The ARARs for Alternative 2 and compliance with those ARARs are listed below:

40 CFR Part 192, Subpart A, Section 192.02(a) is relevant and appropriate
Alternative 2 will comply with the requirement of a cover design that will be effective for up to
1,000 years, to the extent reasonably achievable, and in any case, for at least 200 years.

40 CFR Part 192, Subpart A, Section 192.02(b) is relevant and appropriate

Alternative 2 will comply with the requirement to “provide reasonable assurance that the release
of Ra-222 from residual radioactive material to the atmosphere will not exceed an average
release rate of 20 picocuries per square meter per second (pCi-m%/sec) nor increase the annual
average concentration of Ra-222 in the air at or above any location outside the disposal site by
more than 0.5 picocuries per liter (pCi/L).

40 CFR Part 192, Subpart B, Section 192.12(a), (b) is relevant and appropriate to accessible soils
Alternative 2 will comply with the requirements that Ra-226 concentrations shall not exceed 5
pCi/g above background in top 15 cm and 15 pCi/g above background in lower 15 cm layers
averaged over 100 m” areas at SLAPS VPs and Latty Avenue VPs. These requirements are not
relevant and appropriate to soils under the capped areas or the inaccessible soils.

40 CFR Part 192. Subpart C, Section 192.20(a)(1.3), (b)(1,2.3) is relevant and appropriate
Alternative 2 will comply with the regulatory guidance of Subpart C as cited.

10 CFR 40, Appendix A, Criterion 6(6) is relevant and appropriate to accessible soils

Alternative 2 will comply with the requirements of Criterion 6(6), which requires that byproduct
material containing concentrations of radionuclides other than radium in soil, and surface activity
on remaining structures, must not result in a total effective dose equivalent (TEDE) exceeding
the dose from cleanup of radium contaminated soil to the above standard (benchmark dose), and
must be at levels which are as low as is reasonably achievable. If more than one residual
radionuclide is present in the same 100-square-meter area, the sum of the ratios of the
concentration for each radionuclide present to the concentration limit will not exceed “1” (unity).
This provides a basis for the derivation of RGs for radionuclides other than Ra-226.
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40 CFR Part 122, Subpart C, Sections 122.41(d.e) and 122.44(a.d.e.i) is relevant and appropriate
to on-site discharges

Alternative 2 will comply with 40 CFR Part 122, Subpart C, which establishes limits for
discharge of pollutants into waters of the state. Any water discharged from a point source into
waters of the state must meet any limits that would have been established in the NPDES permit.
The substantive requirements in the NPDES permit equivalent for SLAPS, dated 10/2/1998 are
relevant and appropriate for the North St. Louis County sites. The effluent limits (daily
maximum and monthly average concentrations) addressing site COCs for the North St. Louis
County sites are: 100 pg/L total recoverable arsenic; 94 pg/L total recoverable cadmium; and
280ug/L total recoverable chromium.

40 CFR Part 192, Subpart C, Section 192.21(a-f}h). Section 192.22(a-c) is relevant and
appropriate

Alternative 2 will comply with supplemental standards as specified in 40 CFR 192.22(a-c) where
the circumstances set forth in 40 CFR 192.21 exist. The development of supplemental standards
is appropriate for soil contained or stored onsite and for inaccessible soil managed in place with
institutional controls.

40 CFR Part 61, Subpart I, Section 61.102(a) is relevant and appropriate

Alternative 2 will comply with the requirement that emissions of radionuclides to the ambient air
shall not exceed those amounts that would cause any member of the public to receive in any year
an effective dose equivalent of 10 mrem/yr during cleanup activities.

10 CSR 23-4.030 through 10 CSR 23.04.080
Alternative 2 will comply with substantive requirements related to the construction, operation,
maintenance and plugging of monitoring wells.

2.9.3 Alternative 3, Partial Excavation and Treatment at SLAPS

Major Components of Alternative 3

e Cleanup all sites except for SLAPS (and the inaccessible soils under roads, bridges, active rail
lines and other permanent structures) to meet the RGs for UUUE, and consolidate contaminated
soils at SLAPS for treatment.

e  Cleanup the soils at SLAPS to meet the supplemental standards and consolidate excavated soils
for treatment.

e Dredge sediments from Coldwater Creek to sediment RGs for UUUE and transfer to SLAPS for
treatment. Conduct limited phytoremediation for two seasons.

e Treat soils consolidated at SLAPS using sorting or soil washing techniques to concentrate the
more contaminated fraction. Soils below supplemental standards would be used as backfill and
covered with a clean soil cap. Soils exceeding supplemental standards would be shipped off-site
to a permitted disposal facility.

e Apply institutional controls at SLAPS and areas under roads, active rail lines and other permanent
structures where soil RGs for UUUE are exceeded.

e  Operate and maintain soil cap and institutional controls.

e  Long-term monitoring.

On-going Removal Actions: Ongoing removal actions at SLAPS would cease at the earliest
reasonable breakpoint (e.g., clearance of a survey unit). Removal actions completed under
EE/CAs and Action Memoranda would be reviewed to ensure that the site meets the
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requirements of this ROD. Where such reviews indicate prior removal actions do not meet the
requirements of this ROD, remedial action would be conducted. Where such reviews indicate
prior removal actions meet the requirements of this ROD, compliance would be documented in
the appropriate closeout reports. The transition strategy will be described in the remedial
design/remedial action (RD/RA) work plan which describes how this ROD will be
implemented and is submitted for regulatory review.

Remedial Design: Pre-design investigation (PDI) sampling for COCs would be conducted as
necessary to obtain technical information and data to support the remedial design, minimize
effects on property owners, and better manage construction schedules. Following issuance of
this ROD, a remedial design/remedial action (RD/RA) work plan describing how the remedy will
be implemented will be submitted for regulatory review.

On-site Treatment: At the North St. Louis County sites, the primary radiological COCs are
radium, thorium, and uranium. Of these, only uranium is soluble and therefore capable of being
extracted by soil washing, which preferentially extracts soluble contaminants to reduce the
volume of soil requiring off-site disposal. Thus, the soil washing treatment option would only be
applied to soils contaminated solely with uranium. The volume of such soils is small. Soil
sorting would be limited to non-clayey soils containing sufficient detectable levels of radium.
The volume of such soils is also small. Limited phytoremediation (using plants to draw
contamination from soils) would be conducted for two seasons in Coldwater Creek in areas
where sediments accumulate downstream of Pershall Road. Although effective only in limited
circumstances, the option for phytoremediation was included in Alternative 3 in an effort to
maximize the use of treatment in this alternative.

Excavated soils and sediments would be consolidated at SLAPS for treatment (soil sorting and
enhanced soil washing). Treated soils that meet the ARAR-based criteria for subsurface soil
supplemental criteria would be used as backfill at SLAPS, and would be covered with clean
soils. Any soils not meeting the supplemental soil standards would be shipped off-site to a
permitted disposal facility. The overall objective would be to reduce the volume of
contaminated soils by separating the “clean” fraction from the contaminated fraction. The
treatment would also be designed to optimize the concentration of site contaminants in the soil
fraction for offsite disposal thereby maximizing the amount of contamination taken off-site and
minimizing the volume that would be shipped for disposal.

Excavation: All excavations will be designed to meet the soil RGs for UUUE except at SLAPS
where the excavations will meet supplemental standards designed to allow for on-site
containment. Land use at SLAPS would be restricted to certain commercial/industrial uses
compatible with containment. Inaccessible soils under roads, bridges, active rail lines, and other
permanent structures would remain in place.

Under Alternative 3, an estimated total of 190,000 cubic yards of soil would be excavated. An
estimated volume of 143,000 cubic yards could be placed at SLAPS leaving and estimated
47,000 cubic yards to be disposed of off-site at a permitted disposal facility. USACE
construction activities during the remedial action would comply with the FAA restrictions of air
space around the airport. These restrictions include limits on the height of structures and
equipment.
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At SLAPS, the RGs for soil are: 25 pCi/g of Ra-226 above background, 70 pCi/g of Th-230
above background, and 250 pCi/g of U-238 above background based on commercial/industrial
land use. At HISS, Futura Coatings Property, SLAPS VPs, Coldwater Creek (soil above the
mean water gradient), and Latty Avenue Properties (except under roads, bridges, active rail lines
and other permanent structures), the RGs for UUUE for soil in the surface 6-inch layer are: 5
pCi/g of Ra-226 above background, 14 pCi/g of Th-230 above background, and 50 pCi/g of U-
238 above background. The RGs for UUUE for subsurface accessible soil (soil deeper than