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1 INTRODUCTION 
 
Engineering Management Support Inc. (EMSI) has prepared this Feasibility Study (FS) 
for Operable Unit (OU) -1 at the West Lake Landfill located in Bridgeton, Missouri on 
behalf of Cotter Corporation (N.S.L.), Bridgeton Landfill, LLC (formerly known as 
Laidlaw Waste Systems [Bridgeton], Inc.), Rock Road Industries, Inc., and the United 
Sates Department of Energy (the “Respondents”), Respondents to an Administrative 
Order on Consent (AOC) [CERCLA Docket No. VII-93-F-005] with the United States 
Environmental Protection Agency (USEPA) to conduct a remedial investigation and 
feasibility study (RI/FS) at the West Lake Landfill site, OU-1.  OU-1 includes conditions 
associated with two areas of radiological impacted materials, Radiological Area 1 (Area 
1) and Radiological Area 2 (Area 2), at the West Lake Landfill.  Investigation and 
evaluation of the occurrences of non-radioactive constituents in other parts of the landfill 
are being performed by Bridgeton Landfill, LLC under a separate operable unit (OU-2) 
RI/FS. 
 

1.1 Purpose, Objectives and Scope of the FS 
 
The purpose of an FS is to evaluate potential remedial options consistent with the 
procedures set forth in the National Contingency Plan (NCP) as further described in 
EPA’s “Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA” (USEPA, 1988a); guidance for “Conducting Remedial Investigation/ 
Feasibility Studies for CERCLA Municipal Landfill Sites” (USEPA, 1991); and guidance 
for “Presumptive Remedy for CERCLA Municipal Landfill Sites” (USEPA, 1993b).  The 
primary objectives of an FS are to develop an appropriate range of waste management 
options that ensure the protection of human health and the environment and to assess 
each alternative in terms of the evaluation criteria prescribed by the NCP. 
 
This FS for OU-1 at the West Lake Landfill has been prepared in accordance with the 
requirements of the AOC.  Specifically, this report addresses the requirements of Sections 
6.0 (Task V – Development and Screening of Remedial Alternatives) and 7.0 (Task VI – 
Detailed Analysis of Remedial Alternatives) of the Remedial Investigation/Feasibility 
Study (RI/FS) Statement of Work (SOW) to the AOC.  The requirements of Sections 6.0 
and 7.0 of the SOW were subsequently modified as set forth in letters from Mr. Paul 
Rosasco of EMSI to Mr. Steven Kinser of USEPA Region VII dated March 11, 1997 and 
May 16, 1997, and EPA’s letter of April 7, 1997.  Revision to the OU-1 FS requirements 
were also made consistent with EPA Region VII’s determination that EPA’s guidance on 
“Presumptive Remedy for CERCLA Municipal Landfill Sites” (USEPA, 1993b) should 
be considered for use in developing the FS for the West Lake Landfill.  Use of the 
presumptive remedy approach for municipal landfill sites is discussed further in Section 
4.4.2 of this report. 
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Based on EPA guidance and EPA Region VII decisions regarding the change in approach 
to completion of the FS, the requirements in Sections 6.0 and 7.0 of the SOW for a 
technical memorandum on Refined Remedial Action Objectives, a report on the 
Development and Screening of Remedial Alternatives, and a technical memorandum on 
the Comparison of Alternatives, along with the requirement for an initial screening of 
alternatives were deleted.  Instead, the RAOs, the development and screening of 
alternatives and the comparison of alternatives are presented in this FS report.  These 
revisions to the OU-1 FS requirements were developed to reflect EPA’s presumptive 
remedy approach to CERCLA municipal landfill sites and in order to reduce the overall 
project schedule. 
 

1.2 Feasibility Study Process Overview 
 
According to the “Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA” (USEPA, 1988a), development of the FS should generally 
follow a prescribed methodology.  Once a site has been adequately characterized through 
the RI process and risks to human health and the environment have been assessed through 
preparation of a baseline risk assessment (BRA), the FS serves as the mechanism for the 
development, screening, and detailed evaluation of alternative remedial actions to address 
issues and risks identified in the RI and BRA.  The FS process typically occurs in three 
phases: the development of remedial alternatives, screening of the alternatives, and the 
detailed analysis of alternatives. 
 
Alternatives for remedial action are developed by assembling combinations of 
technologies, and the media to which they would be applied, into alternatives that address 
contamination on a site-wide basis or for an identified OU.  The alternatives development 
process consists of several general steps, which are briefly discussed as follows: 
 

• Develop remedial action objectives (RAOs) specifying the contaminants, media 
of interest, and exposure pathways that permit a range of containment and 
treatment alternatives to be developed. The RAOs are developed based on 
chemical-specific Applicable or Relevant and Appropriate Requirements 
(ARARs) and site-specific risk-related factors. 

 
• Develop general response actions (GRAs) for each medium of interest such as 

institutional controls, containment, or other actions, singly or in combination that 
may be taken to satisfy the RAOs for the site or OU. 
 

• Identify volumes or areas of media to which GRAs might be applied, taking into 
account the requirements for protectiveness as identified in the RAOs and the 
chemical and physical characterization of the site. 
 

• Identify and screen the technologies applicable to each GRA to eliminate those 
that cannot be implemented technically at the site or OU (Note: This initial 
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screening step is a medium-specific technology screening step conducted during 
development of alternatives, as opposed to the alternative screening step that is 
conducted subsequently to reduce the number of alternatives prior to the detailed 
analysis of alternatives).  The GRAs are further defined to specify remedial 
technology types (e.g., the GRA of treatment can be further defined to include 
physical, chemical, or biological technology types). 
 

• Evaluate technology process options to select a representative process for each 
technology type retained for consideration.  Although specific processes are 
selected for alternative development and evaluation, these processes are intended 
to represent the broader range of process options within a general technology 
type. 
 

• Assemble the selected representative technologies into alternatives representing a 
range of treatment and containment combinations, as appropriate. 

 
At many sites, a large number of alternatives are typically identified based on the results 
of the technology screening.  In order to reduce the number of alternatives that are 
subjected to detailed evaluation and to focus the evaluation of alternatives, the list of 
alternatives developed based on the technology screening is often subjected to an initial 
screening based on the anticipated effectiveness, implementability and cost of the 
alternatives.  As previously discussed, EPA Region VII previously agreed that the 
alternative screening step was not necessary for completion of the West Lake OU-1 FS, 
consistent with EPA’s guidance on “Presumptive Remedy for CERCLA Municipal 
Landfill Sites” (USEPA, 1993b).  
 
The potential remedial alternatives are then subjected to a detailed analysis using the nine 
criteria specified in the NCP.  After completion of the detailed analysis of alternatives, 
the alternatives are subjected to a comparative analysis again using the nine criteria 
specified in the NCP. 
 

1.3 Coordination with OU-2 
 
OU-1 includes two separate sub areas within the overall area of the West Lake Landfill.  
These two areas, referred to as Area 1 and Area 2 contain radiologically impacted soil.  
The impacted soil is interspersed with and contained within an overall matrix of solid 
waste materials.  Both Area 1 and 2 are part of larger areas of previously placed solid 
wastes which in turn are located within a 230 acre solid waste landfill and industrial use 
complex.   
 
The radiologically impacted portions of Areas 1 and 2 represent only a portion of these 
areas, which in turn only represent a portion of the overall landfill area.  Consequently, 
possible remedial actions for the radiologically impacted materials in Areas 1 and 2 
cannot be implemented without consideration of ongoing activities at the landfill and 
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possible future landfill operations, closure activities or remedial actions that may be 
implemented for other portions of the landfill.  Evaluation of the need for and possible 
scope of potential remedial actions for other portions of the landfill are being evaluated as 
part of a separate operable unit, OU-2.  
 
Selection and implementation of a remedy for OU-1 will necessarily involve coordination 
with the remedial action, if any, to be selected for OU-2.  Such coordination may include 
but is not necessarily limited to issues related to the scope of the remedial actions for 
each OU, timing of implementation of potential remedy components, the compatibility of 
the remedial actions that may be selected for each OU, and the overall protectiveness of 
the combined remedial actions.  Of particular interest will be coordination of any grading, 
landfill cover or drainage improvements that may be implemented for either of the OUs.   
 
This FS only addresses the development and evaluation of potential remedial alternatives 
for OU-1.  Where possible coordination issues may exist with remedial actions that may 
be implemented for OU-2, these issues are identified as part of the various alternative 
evaluations presented in this report.   
 
As discussed later in this FS report, the remedy for OU-1 is likely to be focused on 
implementation of an upgraded landfill cover over the OU-1 area.  The potential landfill 
cover improvements (grading, cover design, etc.) presented later in this FS report were 
developed with consideration of the configuration of the landfill areas outside of and 
adjacent to the OU-1 areas.  Consequently, no technical compatibility issues are 
anticipated with implementation of any of cover designs presented later in this FS report.  
Implementation of these cover designs is also unlikely to limit options for OU-2. 
 

1.4 Report Organization 
 
Section 2 of the FS summarizes the surface and subsurface conditions at the Site, the 
nature and extent of contamination and potential risks associated with such contamination 
based on the results of the RI and BRA evaluations.  Section 3 includes a preliminary 
identification of potential ARARs and development of RAOs.  The identification of 
GRAs, identification and initial screening of technologies, evaluation of technologies and 
process options, and development into potential remedial alternatives are presented in 
Section 4.  The potential remedial alternatives developed in Section 4 are then analyzed 
in detail in Section 5.  Section 6 presents a summary comparison of the alternatives.  A 
list of references is included in Section 7 of this report.   
 
Appendix A contains copies of EPA’s various guidance documents related to use of the 
presumptive remedy approach for CERCLA municipal landfill sites.  Appendix B 
contains a detailed evaluation of potential “hot spots” and possible “hot spot” removal 
performed in accordance with EPA guidance (EPA, 1993b).  The results of this 
evaluation are also summarized in Section 4.4.3 of this report.  Appendix C contains 
copies of the existing land use covenants that have been implemented for the West Lake 
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Landfill and Radiological Areas 1 and 2.  Detailed information regarding the estimated 
costs presented in Section 5 of the FS is contained in Appendix D. 
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2 SITE CONDITIONS 
 
This section presents a summary of the surface and subsurface conditions at the West 
Lake Landfill based on the results of the RI evaluations (EMSI, 2000).  This section also 
presents a conceptual model of the occurrence of radiologically impacted materials and 
the potential pathways through which radionuclides have or could migrate from Areas 1 
and 2.  A summary of the potential risks posed by both the radionuclides and the non-
radiological parameters present in, and potentially migrating from, Areas 1 and 2 is also 
provided in this section. 
 

2.1 Summary of Site Conditions 
 
Surface and subsurface conditions at the West Lake Landfill, in particular as they relate 
to Radiological Areas 1 and 2 of OU-1, are summarized in this section. 
 

2.1.1 Surface Conditions 
 
The West Lake Landfill is situated on the eastern edge of the Missouri River floodplain 
approximately two miles east of the river (Figure 2-1), at the western edge of the City of 
Bridgeton.  Immediately west, between the City of Bridgeton and the Missouri River is a 
primarily industrial area of unincorporated St. Louis County known as Earth City.  The 
river is separated from Earth City by a levee system.  The topography of the West Lake 
Landfill area has been significantly altered by quarry activities in the eastern portion of 
the landfill, and by placement of mine spoils and landfill materials in the eastern and 
western portion of the landfill. 
 
Area 1 is situated on the north and western slopes of a topographic high within the 
landfill.  Ground surface elevation in Area 1 varies from 490 feet on the south to 452 feet 
at the roadway near the landfill property entrance.   
 
Area 2 is situated between a topographic high of landfilled materials on the south and 
east and the Buffer Zone and Crossroad properties (former Ford property) on the west.  
The highest topographic level in Area 2 is about 500 feet on the southwest side of Area 2 
sloping to approximately 470 feet near the top of the landfill berm along the south side of 
the Ford property.  The upper surface of the berm along the western edge of Area 2 is 
located approximately 20 to 30 feet above the adjacent Ford property and approximately 
30 to 40 feet higher than the water surface in the flood control channel located to the 
southeast of Area 2.  A berm on the northern portions of Area 2 controls runoff to the 
adjacent properties. 
 
On the north side of Area 2 is the property referred to in the RI as the Ford Property.  
This property was previously owned by Ford Motor Credit, Inc.  Prior to 1998, Ford 
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subdivided and sold all of its property in this area.  The majority of the Ford property was 
sold to Crossroad Properties LLC and has been developed into the Crossroad Industrial 
Park.  Crossroad has developed all of their property with the exception of Lot 2A2, a 3.58 
acre parcel located immediately north of the Buffer Zone.  Ford retained the 1.78 acres 
immediately adjacent to the western portion of the northern boundary of Area 2, referred 
to as the Buffer Zone, the ownership of which was subsequently acquired by Rock Road 
Industries, Inc. (Rock Road) on behalf of the Respondents.   
 
The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 
(FIRM) Number 29189C0039 H (FEMA, 1995) indicates that Areas 2 and the northern 
portion of Area 1 are in the Zone X flood area (Figure 2-2).  The Zone X flood area 
includes areas of the 500-year floodplain, areas of 100-year flood with average depths of 
less than 1 foot or within drainage areas less than 1 square mile, or areas protected by 
levees from the 100-year flood.  The map reflects the fact that at one time the surface 
elevation of Areas 1 and 2 were below the 100 year high water levels.  Landfilling in this 
area has significantly raised the elevation of Areas 1 and 2 above the level of the 
floodplain.  Specifically, according to FEMA’s FIRM for this area, in the event of a 100 
year flood, the water elevation would rise to between 453 to 454 feet within the levee 
system along the river (FIRM, St. Louis County, Panels 38 and 39, effective date August 
2, 1995).  The surface of the Area 2 berm is approximately 20 feet above the projected 
100-year flood elevations within the levee system along the river.  Flooding of areas 
adjacent to the landfill (i.e., areas outside of the levee system) would only occur as a 
result of a failure of the levee system.  Spreading of floodwaters into areas outside of the 
levee system would result in lower flood elevations than those projected to occur within 
the levee system.  Therefore, the actual elevations of any floodwaters that may extend 
into areas adjacent to the landfill are expected to be less than 453 feet.  No flooding of the 
landfill or the adjacent Crossroad property was observed in 1993 and 1995 during the 
500- and 300-year flood events that occurred in these years. 
 
Surface runoff from Area 1 ultimately flows north to a drainage ditch along the south side 
of the landfill access road, east to the drainage ditch on the southwest side of St. Charles 
Rock Road and then north to a small pond located just north of the northwest corner of 
Area 2 (Figure 2-3).  Runoff from Area 2 generally flows into an internal closed 
topographic depression within Area 2 (Figure 2-3).  Some of the southern part of Area 2 
drains into on-site drainage ditches that eventually route runoff to the drainage along the 
landfill access road and then to the drainage and pond along St. Charles Rock Road.  
During major storm events, a very small portion of Area 2 can potentially drain down the 
landfill berm onto the Ford property. 
 
Three types of plant communities were identified in Areas 1 and 2.  These include old 
field and hydrophilic plant communities identified in both Areas 1 and 2 and a forest 
plant community identified in Area 2 only.  A fourth plant community, a maintained field 
community, was identified in areas adjacent to the landfill.  The maintained field areas 
are subjected to mowing at frequency of at least once per year.  No sensitive species or 
communities are known to occur on the landfill or in the surrounding area. 
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The West Lake Landfill is located in a predominantly industrial area.  The entire landfill 
area, including the areas investigated under OU-1 and OU-2, has been the site of historic 
quarry operations to remove limestone, and historic and active landfill operations.  The 
southernmost portion of the West Lake Landfill is permitted for active sanitary landfill 
operations (Permit No. 118912).   Other activities conducted on the OU-2 portion of the 
property include concrete and asphalt batch plant operations and an auto repair facility 
(Figure 2-4).   
 
The southern portion of the West Lake Landfill is zoned M-1 (manufacturing district, 
limited).  Although the northern portion of the West Lake Landfill is zoned R-1 (one 
family dwelling district), this area has never been used for residential purposes, is 
bounded on all sides by industrial and commercial uses, and has been used for industrial 
purposes for more than fifty years.  Moreover, the Missouri Court of Appeals affirmed in 
a trial court’s finding that the “residential” zoning of the West Lake Quarry property 
directly south of the West Lake Landfill was unconstitutional, unreasonable and arbitrary.  
West Lake Quarry and Material Company v. City of Bridgeton, 761 S.W. 2d 749 (Mo App 
1988).  The court specifically considered commercial-industrial land uses of the 
surrounding property, the high development costs for residential, noise from airplanes, 
and other evidence and concluded that property in this area is “totally inappropriate for 
residential development” and ordered the City to rezone the property M-2 (commercial-
industrial ) [Id. at 752].  Even though a portion of the Site is zoned residential, as a 
practical matter, the only reasonable future use of the Site is commercial-industrial, not 
residential.   
 
Residential land use and groundwater use have been prohibited at the West Lake Landfill 
by restrictive covenants recorded by each of the property owners against their respective 
parcels.  The covenant restrictions cannot be terminated without the written approval of 
the future owners, Missouri Department of Natural Resources (MDNR), and USEPA.  
Additional land use covenants have been recorded against Areas 1 and 2 to prevent 
construction of buildings or utility excavations in these areas.   
 
Land use in the area surrounding the landfill is commercial and industrial.  The property 
to the north of the landfill, across St. Charles Rock Road, is moderately developed with 
commercial, retail and manufacturing operations.  The Earth City industrial park is 
located adjacent to the landfill on the south and west, across Old St. Charles Rock Road.  
The nearest residential development, “Spanish Village”, is located to the south of the 
landfill near the intersection of St. Charles Rock Road and I-270 approximately ¾ mile 
from Area 1 and 1 mile from Area 2.  Mixed commercial, retail, manufacturing and 
single family residential uses are present to the southeast of the landfill.  The land use 
zoning for the West Lake Landfill and surrounding area is shown on Figure 2-5.  
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2.1.2 Subsurface Conditions 
 
The geology of the landfill area consists of Paleozoic age sedimentary rocks overlying 
Pre-Cambrian age igneous and metamorphic rocks.  The Paleozoic bedrock is overlain by 
unconsolidated alluvial and loess deposits of recent (Holocene) age. 
 
The uppermost bedrock units near the landfill consist of Mississippian age limestone and 
dolomite with inter-bedded shale and siltstone layers of the Kinderhookian, Osagean, and 
Meramecian Series.  The Kinderhookian Series is an undifferentiated limestone, 
dolomitic limestone, shale and siltstone unit ranging in thickness from 0 to 122 feet in the 
St. Louis area.  The Osagean Series consists of the Fern Glen Formation, a red limestone 
and shale, and the Burlington-Keokuk Formation, a cherty limestone.  The Fern Glen 
Formation ranges in thickness from 0 to 105 feet and the Burlington-Keokuk Formation 
ranges from 0 to 240 feet thick in the St. Louis Area. 
 
The Meramecian Series overlies the Osagean Series rocks.  The Meramecian Series 
consists of several formations including the Warsaw Formation, the Salem Formation, the 
St. Louis Formation, and the St. Genevieve Formation. The St. Genevieve Formation is 
reportedly not present near the landfill (Golder, 1996). 
 
Pennsylvanian-age Missourian, Desmoisian, and Atokan formations are present in some 
areas above the Mississippian-age rocks.  The Pennsylvanian-age rocks consist primarily 
of shale, siltstone, and sandstone with silt and clay.  These formations range in combined 
thickness from 0 to 375 feet in this area. The Atokan-Series Cheltenham Formation was 
identified as being present in the former landfill soil borrow area located to the southeast 
of the landfill. 
 
Groundwater is present in both the bedrock units and the unconsolidated materials.  The 
major bedrock aquifers of the St. Louis area include the Cambrian-age Potosi Dolomite 
and the Ordovician-age Gasconade Dolomite, Roubidoux Formation and St. Peter 
Sandstone. 
 
Alluvial deposits of varying thickness are present beneath Areas 1 and 2.  The landfill 
debris varies in thickness from 5 to 56 feet in Areas 1 and 2, with an average thickness of 
approximately 36 feet in Area 1 and approximately 30 feet in Area 2.  The underlying 
alluvium increases in thickness from east to west beneath Area 1.  The alluvial thickness 
beneath the southeastern portion of Area 1 is less than 5 feet (bottom elevation of 420 
feet above mean sea level [AMSL]) while the thickness along the northwestern edge of 
Area 1 is approximately 80 feet (bottom elevation of 370 feet AMSL).  The thickness of 
the alluvial deposits beneath Area 2 is fairly uniform at approximately 100 feet (bottom 
elevation of 335 feet AMSL). 
 
During the RI investigations, groundwater was generally encountered in the underlying 
alluvium near or immediately below the base of the landfill debris.  Isolated bodies of 
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perched water were encountered in two of the 24 soil borings drilled in Area 1 and six of 
the 40 soil borings drilled in Area 2 as part of the RI field investigations.  The perched 
water generally occurs in small isolated units at depths varying from five to 30 feet below 
ground surface. 
 
Monthly groundwater levels measured in various landfill wells indicate that groundwater 
generally occurs only in the underlying alluvium at or below the base of the landfill 
materials with the exception of the localized perched water conditions encountered in 
isolated areas within the landfill.  Groundwater elevations varied seasonally and were 
generally lowest during the fall and winter months (September through March) and 
highest during the spring and summer months (April through August). 
 
The RI data indicate that only a very small amount of relief (less than one foot) exists in 
the water table surface beneath the landfill.  Based on the water level data, the inferred 
direction of groundwater flow beneath Area 1 is to the south toward the active landfill.  
Water level elevations beneath Area 2 displayed areal differences of less than one foot 
making a site-specific determination of the direction of the hydraulic gradient impossible.  
The regional direction of groundwater flow is in a generally northerly direction within the 
Missouri River alluvial valley, parallel, or sub-parallel to the river alignment. 
 
No public water supply wells that obtain water from the alluvial aquifer are present near 
the landfill.  An inventory of private wells in the area of the landfill is presented in the RI 
report (EMSI, 2000).  The results of this inventory indicated that the nearest private well 
reportedly used as a drinking water source is located one mile to the north of the landfill 
(Foth & Van Dyke, 1989).  This well is the nearest downgradient well that may be used 
for drinking water purposes.  Two additional wells that are not used for drinking water 
purposes are also located 5,100 ft to the northwest and 4,600 ft to north-northeast of the 
landfill (EMSI, 2000). 
 
An updated well inventory was prepared as part of the RI for OU-2 (Herst & Associates, 
2005).  This evaluation included an inventory of both registered and unregistered wells 
located within approximately five miles of the West Lake Landfill.  The closest registered 
well is located approximately one mile northeast of the landfill.  This well was reportedly 
drilled to a depth of 245 ft which indicates a bedrock completion.  Regional groundwater 
flow in the vicinity of the landfill is to the northwest, towards the Missouri River.  
Accordingly, the nearest registered well is not downgradient of the landfill.  The closest 
registered well that appears to be completed in alluvium is approximately 2.5 miles south 
(upgradient) of the landfill. 
 
Fifteen unregistered wells were reported to exist within five miles of the West Lake 
Landfill (Herst & Associates, 2005).  Field reconnaissance was performed to verify the 
reported locations of the unregistered wells.  Based on the field reconnaissance, only one 
of the fifteen reported unregistered wells was verified as present and the resident at this 
location stated that the well is no longer used because the property is serviced by 
municipal water. 
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2.2 Nature and Extent of Contamination 
 
This section of the FS summarizes occurrences of radiological and non-radiological 
constituents detected in the soil borings completed in Areas 1 and 2. 
 

2.2.1 Radiologically Impacted Materials 
 
Radionuclides are present in a dispersed manner throughout the landfill deposits in Area 
1 and Area 2.  Radiological constituents occur in soil materials that are intermixed with 
and interspersed in the overall matrix of landfilled refuse, debris and fill materials and 
unimpacted soil.  In some portions of Areas 1 and 2, radiologically impacted materials 
are present in the upper six inches; however, the majority of the radiological occurrences 
are present in the subsurface beneath these two areas. 
 
In general, the primary radionuclides detected at levels above background concentrations 
at the West Lake Landfill are part of the uranium-238 and uranium-235 decay series.  
Thorium-232 and radium-224 isotopes from the thorium-232 decay series were also 
present above background levels but at a lesser frequency.   
 
The discussions regarding the locations and extent of the radiologically impacted 
materials presented in the RI and summarized below were based in part on the concept of 
“reference levels”.  Reference levels were derived in the RI report based upon the EPA 
“Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings” as set forth in Title 40, Part 192, Sections 12 and 41. These standards state that: 
 

The concentration of radium-226 (or radium-228) in land averaged over 
any area of 100 square meters shall not exceed the background level by 
more than - (1) 5 pCi/g, averaged over the first 15 cm of soil below the 
surface, and (2) 15 pCi/g, averaged over 15 cm thick layers of soil more 
than 15 cm below the surface. 

 
These standards are only applicable to uranium and thorium mill tailings sites designated 
under the Uranium Mill Tailings Radiation Control Act (UMTRCA).  At the time the RI 
was prepared, no other numerical standards had been identified that could assist in 
characterizing the potential extent of the radiologically impacted materials at the West 
Lake Landfill.  In the absence of any other established standards, values based upon the 
standards promulgated by EPA under 40 CFR 192 were included in the RI evaluations 
solely as a point of reference and as a means of easily and consistently identifying the 
radiologically impacted materials and assessing their extent.  In referencing these 
standards, however, the RI states that risk-based levels that are considered to be 
protective of human health and the environment from radionuclide occurrences at the 
landfill would be based upon the results of the BRA, and that use of reference levels in 
the RI should not be construed as representing selection of the 40 CFR 192 standards as 
ARARs or selection of these standards as actual or potential remediation standards. 
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2.2.1.1 Radiological Area 1 
 
Radionuclides are present in the upper 6 inches (15 cm) at levels above UMTRCA 
standard for surface soil (5 pCi/g over background) over approximately 50,700 square 
feet (1.16 acres) of Area 1 (Figure 2-6).  Approximately 194,000 square feet (4.45 acres) 
of Area 1 have radionuclides present in the subsurface at depths ranging up to 7 feet, with 
localized intervals present to depths of 15 feet (Figure 2-7).  Subsurface occurrences of 
radionuclides in Area 1 are present in soil material that is intermixed with the overall 
landfill matrix of refuse, debris and fill materials.  The total volume of radiologically 
impacted materials and associated landfill materials in Area 1 is estimated to be 
approximately 24,400 cubic yards (EMSI, 2000). 
 

2.2.1.2 Radiological Area 2 
 
Radionuclides are present in the upper 6-inches (15 cm) over approximately 468,700 
square feet (10.76 acres) of Area 2 (Figure 2-6).  An additional 17,200 square feet in the 
northeastern portion of Area 2 contains soil/sediment eroded from the surface of Area 2.  
Radionuclide impacted materials are present in the subsurface beneath approximately 
817,000 square feet (18.76 acres) of Area 2 at depths of up to approximately 12 feet, with 
some localized deeper intervals (Figure 2-7).  Subsurface occurrences of radionuclides in 
Area 2 are present in soil material that is intermixed with the overall landfill matrix of 
refuse, debris, fill and non-impacted soil materials.  The total volume of radiologically 
impacted materials and associated landfill materials in Area 2 is estimated to be 
approximately 118,000 cubic yards.   
 

2.2.1.3 Radiological Occurrences on the Ford and Crossroad Properties 
 
During the RI (EMSI, 2000), an additional 196,000 square feet of impacted surface 
materials were identified in the southern portion of what at that time was property owned 
by Ford Motor Credit (referred to as the Ford property) located immediately west of Area 
2 (Figure 2-8).  A portion of the Ford property was subsequently sold to Crossroad 
Properties, LLC (Crossroad) and a portion was retained by Ford (the buffer property).  
Reportedly, subsequent to completion of landfilling activities in Area 2, erosion of soil 
from the landfill berm occurred resulting in transport of radiologically impacted materials 
from Area 2 onto the adjacent Ford (now Buffer Zone and Crossroad) property (EMSI, 
2000).  The area has subsequently been revegetated by natural processes and no evidence 
of subsequent erosion or other failures have been identified.  Occurrences of 
radionuclides were found in surficial (6 to 12 inches or less) soil at the toe and 
immediately adjacent to the landfill berm as a result of the historic erosion from Area 2.   
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Based on an areal extent of 196,000 square feet and a presumed 6-inch thickness, the 
volume of radiologically impacted materials located on the Ford property was estimated 
to be 3,600 cubic yards.   
 
In November 1999, the vegetation and surface soil were scraped from the buffer property 
and a portion of the adjacent Crossroad property to a depth of approximately 2 to 6 
inches.  These activities were unauthorized and reportedly conducted by AAA Trailer, a 
neighboring property owner.  The removed materials were piled in a berm along the 
southern boundary of the buffer property, adjacent to the northwestern boundary of the 
West Lake Landfill.  A small amount of removed materials was also placed in a small 
pile on the Crossroad property.   
 
EMSI prepared an Interim Measures Work Plan (EMSI, 1999) to address consolidation 
and stabilization of the soil piles and additional surface soil sampling.  In February 2000, 
Herst & Associates at the request of EMSI on behalf of the Respondents collected 
additional surface soil samples from the disturbed area for laboratory testing.  Only one 
sample (RC-02) obtained below and adjacent to the area of the former slope failure 
contained radionuclides (specifically thorium-230) above reference levels.  The 
remainder of the samples contained either background levels of radionuclides or levels 
above background but below the reference levels. 
 
The results of the additional soil sampling conducted in 2000 indicated that most of the 
radiologically impacted soil that had previously been present on the Buffer Zone and Lot 
2A2 of the Crossroad property had been removed and was now located in the stockpiles.  
Evaluation of the soil sampling results obtained prior to and after the 1999 disturbance 
indicates that approximately one acre of the Buffer Zone may still contain some 
radionuclides above reference levels. 
 
Inspection of the area in May 2000 indicated that native vegetation had been re-
established over both the disturbed area and the stockpiled materials.  The presence of 
native vegetation over these materials was determined to be sufficient to prevent 
windblown or rainwater runoff of these materials.  Consequently, no additional interim 
measures were implemented. 
 
A recent inspection of this area indicated that additional soil removal/regrading has been 
performed on the remaining portion of the Crossroad property and the adjacent Buffer 
Zone property by, or on the behalf of, AAA Trailer.  These activities appear to have 
resulted in removal of the soil piles created during the previous regrading activity 
conducted by AAA Trailer, removal of the remaining soil on Lot 2A2 and the Buffer 
Zone that had not been excavated by AAA Trailer during the 1999 regrading it performed 
in this area, and placement of gravel over Lot 2A2 and the Buffer Zone.  According to 
AAA Trailer, all of the soil removed during the July 1999 grading work and the May 
2003 gravel layer installation, was placed in the northeastern corner of the Buffer Zone 
(terra technologies, 2004).  Trailers associated with AAA Trailer’s operations have been 
parked in this area although use of the Buffer Zone, which is owned by the Respondents, 
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for this purpose, has not been authorized.  As sampling has not been performed after the 
most recent grading work conducted by AAA Trailer (May 2003), the levels and extent 
of radionuclides, if any, that may remain in the soil in the Buffer Zone and Crossroad 
property after the more recent grading activities conducted by AAA Trailer are unknown 
at this time.  Additional soil sampling to determine current conditions with respect to 
radionuclide occurrences in soil beneath the Crossroad property will be conducted as part 
of implementation of the selected remedy for this area. 
 

2.2.1.4 Summary of Radiological Occurrences 
 
The total estimated area underlain by radiologically impacted materials in Areas 1 and 2 
is approximately 28 acres.  The total estimated volume of radiologically impacted 
materials, including the refuse, debris, and fill materials and unimpacted soils that are 
present in the same depth interval and are co-mingled with the radiologically impacted 
materials, is estimated to be 146,000 cubic yards. 
 

2.2.2 Non-radiologically Impacted Materials 
 
As part of the investigation of radiological occurrences in Areas 1 and 2, investigations of 
occurrences of non-radiological occurrences were also performed.  Occurrences of non-
radiological constituents in Areas 1 and 2 are not associated with radiological 
occurrences. 
 

2.3 Potential Migration Pathways 
 
This section of the FS summarizes the potential migration pathways of radiological 
constituents from Areas 1 and 2 that were evaluated by the RI.  The possible pathways by 
which radionuclides potentially could migrate from Areas 1 and 2 include: 
 

• Airborne transport of radon gas, transport of radionuclides in fugitive dust, or 
subsurface migration of radon and volatile organic compounds (VOCs) with 
landfill gas; 
 

• Rainwater runoff transport of radionuclides dissolved or suspended in on-site or 
offsite surface water or rainwater runoff; 
 

• Erosion of Area 1 and 2 soils and transport of radionuclide impacted soils in 
sediment; and 
 

• Leaching of radionuclides to perched water and discharge at the leachate seep or 
leaching of radionuclides into the underlying alluvial groundwater and 
groundwater transport to offsite areas. 
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The summary of potential migration pathways presented in the following sections 
reflects the current conditions at the site.  Potential future changes in the use of 
the property or the physical integrity of Areas 1 and 2 could result in a 
deterioration over time that could potentially change the possible migration 
pathways if appropriate measures are not taken.   
 

2.3.1 Airborne Transport 
 
Radon flux measurements obtained during the RI indicated that the radon flux levels 
from Areas 1 and 2 did not exceed the standard of 20 pCi/m2s (which is applied as an 
average to the entire area of interest) established pursuant to the UMTRCA for radon 
emissions from residual radioactive materials from inactive uranium processing sites (40 
CFR 192.02(b)).  The presence of radon emissions from OU-1 indicates that these 
emissions may be a migration pathway of concern; however, testing performed during the 
RI indicated that the overall radon emissions from the landfill are below the standard.  
Mixing of radon with landfill gases and lateral migration from Area 1 or 2 through the 
landfill materials does not appear to be a migration pathway of concern based upon 
measurements of radon concentrations in the landfill gas collection system.   
 
Fugitive dust monitoring was conducted at one location in Area 1 and one location in 
Area 2 in accordance with the EPA approved RI/FS Work Plan (McLaren/Hart, 1994).  
Sampling for fugitive dust monitoring was performed at locations that contained the 
highest or some of the highest radionuclide concentrations in surface soil samples.  
Results of the fugitive dust monitoring indicated that although fugitive dust emissions 
may be a potential pathway at the landfill, the levels of radionuclides detected in the 
fugitive dust samples collected during the RI indicated that it is not a significant pathway 
for radionuclide migration from Areas 1 and 2 (EMSI, 2000).  Fugitive dust is not 
considered a significant pathway for radionuclide migration under current conditions, 
primarily because the surfaces of Areas 1 and 2 are for the most part vegetated thereby 
reducing or preventing release of significant amounts fugitive dust.  This pathway could 
become a concern in the future if the site conditions are not monitored and maintained. 
 
Methane gas measurements were performed as part of the RI field investigations.  During 
the RI, methane levels ranging from less than 1% to as much as 45% were observed in 
the various boreholes drilled for the RI.  The highest levels of methane were observed in 
boreholes drilled in Area 1.  Lower levels of methane were observed in Area 2; however, 
methane concentrations greater than 5% methane concentration by volume (the lower 
explosive limit or LEL for methane) were observed in both Area 1 and Area 2.  The 
active portion of the West Lake Landfill has a methane gas collection and treatment 
system.   
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2.3.2 Runoff and Erosional Transport 
 
Precipitation that falls on the surface of OU-1 has the potential to transport site 
constituents in the form of runoff water (water phase) or soil erosion associated with 
slope failures or mud flows (soil phase).  As part of the RI, samples of rainwater runoff 
and sediment were obtained to assess the current potential for transport of radionuclides 
by these mechanisms.  Rainwater runoff and sediment samples were obtained from 
various surface water diversion ditches, runoff control structures or erosional channels 
located both onsite and offsite within or adjacent to Areas 1 and 2 in accordance with the 
EPA-approved RI/FS Work Plan (McLaren/Hart, 1994). 
 
As radionuclides are present in the surface soil in Areas 1 and 2, a potential for transport 
of radionuclides as suspended sediment or in dissolved phase exists in response to runoff 
of precipitation (rain or snow) that falls on the surface of Areas 1 and 2.  The first 
subsection below (Section 2.3.2.1) summarizes the results of water sampling and 
evaluation of the potential for radionuclide transport by runoff water (either in the 
dissolved phase or as suspended sediment in water).  This discussion is focused on 
review of the results of filtered (dissolved phase) and unfiltered (total phase) water 
samples to assess the potential for migration in the water phase. The second subsection 
below (Section 2.3.2.2) summarizes the results of soil and sediment sampling as they 
relate to the potential for soil erosion and transport of soil containing radionuclides from 
OU-1.  This discussion is focused on review of the results of soil and sediment (solid 
phase) samples.  As discussed previously (Section 2.2.1.3 and more fully in the RI 
[EMSI, 2000), erosion of soil from Area 2 after completion of landfilling in Area 2 
resulted in transport of radionuclides onto the adjacent Ford (now Buffer Zone and 
Crossroad property) property indicating that at least historically, erosional transport either 
through slope failure or mudflow was a pathway for transport of radiologically impacted 
soil from the Site.   
 

2.3.2.1 Rainwater Runoff Transport 
 
This subsection addresses the potential for runoff water to contain and transport 
radionuclides from OU-1.  Water samples were obtained during storm events to assess 
the potential for dissolved or suspended phase transport of site contaminants in 
precipitation runoff.  Radionuclides were detected in some of the rainwater/runoff 
samples obtained as part of the RI.   
 
As no standards or health-based criteria exist for rainwater/runoff, the results of the 
analyses of these samples were compared to the Maximum Contaminant Levels (MCLs) 
for drinking water systems; however, as there is no expectation that any potential receptor 
would actually drink rainwater/runoff, the MCLs are not an ARAR for rainwater/runoff.  
One of the rainwater/runoff samples obtained from an onsite area contained radionuclides 
at levels slightly above the radium MCL.  The analysis of this sample indicated that the 
total of radium-226 and -228 isotopes in the unfiltered sample was twice the MCL; 
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however, the filtered sample contained radium levels far below the MCL.  This indicates 
that the primary mechanism for rainwater runoff transport is transport of suspended 
sediment.  Suspended sediment transport is limited to areas where sufficient water 
velocity occurs to keep the sediment in suspension.  None of the surface water samples 
(either dissolved or total fractions) collected from the nearest offsite surface water bodies 
(surface water retention and detention basins and flood control channel located adjacent 
to the Site) contained radionuclides at levels above MCLs.  The potential for radionuclide 
transport in either the dissolved phase or as suspended sediment in rainwater runoff 
during average storm events is likely limited by the presence of the existing vegetative 
cover.  Therefore, dissolved phase transport in rainwater runoff does not appear to be a 
significant potential pathway for radionuclide migration.  Suspended sediment transport 
in rainwater runoff is a potential pathway for radionuclide migration within and adjacent 
to Areas 1 and 2; however, based on the results of the offsite sampling, it does not appear 
to be a significant pathway for offsite migration of radionuclides. 
 

2.3.2.2 Soil Erosion and Sediment Transport 
 
This subsection addresses the potential for soil erosion during storm events to result in 
transport of radionuclides from OU-1.  Sediment samples were collected from various 
surface water diversion ditches, runoff control structures or erosional channels located 
onsite and offsite.  Some of the sediment samples collected on-site contained levels of 
radionuclides above background.  One sediment sample collected at the landfill boundary 
on the southern side of the access road contained radium-226 at a level of approximately 
5 pCi/g above background.  The levels of radionuclides detected in offsite sediment 
samples were generally near or just slightly above background levels. 
 
Previous erosional transport (slope failure or mudflow) from the western portion of Area 
2 down the landfill berm resulted in transport of radionuclides onto the eastern portion of 
the buffer property and portions of the Crossroad property located adjacent to the base of 
the landfill slope on the northwestern boundary of Area 2.  Soil samples obtained from 
five of the eleven locations on the Buffer Zone/Crossroad properties contained 
radionuclides at levels of 5 pCi/g or more above background.  All of these samples were 
from the upper 3 to 6 inches of materials.  Radionuclides were not detected above 
background levels in any of the soil samples obtained from the Buffer Zone/Crossroad 
properties at depths of one-foot or more.  As previously discussed (Section 2.2.1.3), 
surface soil within this area was scraped and placed in stockpiles sometime during 1999.  
Subsequent testing did not detect the presence of any radionuclides above reference 
levels in any of the samples obtained from the Crossroad property and only one sample 
from the Buffer Zone contained radionuclides above reference levels. 
 
Additional grading and placement of gravel occurred subsequent to the most recent soil 
sampling performed on Lot 2A2 and the Buffer Zone.  The disposition of the soil piles 
created by the 1999 grading of this area is not precisely known; however, AAA Trailer 
has reported that the soil was pushed into a pile in the northeast corner of the Buffer Zone 
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near monitoring well WL-206.  For purposes of completion of this FS, it is assumed that 
soil containing radionuclides at levels greater than those that would allow for unrestricted 
use is still present beneath Lot 2A2 and the Buffer Zone. 
 
Historic erosion of surface soil from Area 2 resulted in offsite transport of contaminated 
soil onto the adjacent Buffer Zone and Crossroad property.  Based on this historic 
occurrence, erosional transport of soil in response to major storm events is considered to 
be a potential pathway.  Based on the results of the sediment and offsite soil sample 
analyses, erosion of surface soil from Areas 1 and 2 and subsequent sediment transport 
has resulted in offsite migration of radionuclides from Areas 1 and 2.  Soil erosion and 
sediment transport is also considered a potential pathway for future migration of 
radionuclides from Areas 1 and 2 during extreme precipitation events. 
 

2.3.3 Leaching to Groundwater and Groundwater Transport 
 
Perched water is present at isolated locations within the landfill materials in Areas 1 and 
2.  Radionuclides generally were not detected in the samples of perched water.  The only 
radionuclides that were detected in perched water samples were at very low 
concentrations, approximately 1 to 2 pCi/l or less. 
 
Groundwater monitoring was performed during 1995, 1996 and 1997 as part of the RI 
and during 2004 in conjunction with the FS.  The results of the RI and the additional 
groundwater sampling indicated that radium is present in two OU-1 wells, D-3 and D-6 
(Figure 2-9) at levels slightly greater than the MCL of 5 pCi/l for the total of Radium-226 
and -228 isotopes.  Benzene was detected in two OU-1 wells (I-2 and I-9) more than once 
at levels above the MCL (5 ug/l).  Chlorobenzene was detected in well D-14 during the 
RI and in well D-85 during the additional sampling at levels above 100 ug/l.  During the 
RI, arsenic was detected in three wells (MW-F3, S-10 and D-14) at levels above the MCL 
of 50 ug/l.   
 
Missouri has promulgated a Maximum Contaminant Level (MCL) of 5 pCi/L for radium-
226 and radium-228 combined (10 CSR 60-4.060 “Maximum Radionuclide Contaminant 
Levels and Monitoring Requirements”).  Site data were compared to these standards to 
assess whether potential exposure to the measured concentrations is significant.  The 
levels of radionuclides detected in groundwater beneath and adjacent to Areas 1 and 2 
generally were below both background levels and the State of Missouri MCLs for 
drinking water systems.   
 
Groundwater monitoring performed during the RI and FS did not identify any wells 
containing uranium at levels close to or above the MCL.  Monitoring did identify several 
wells with total radium concentrations close to the MCL (e.g., I-2, I-9, I-11, D-13, and D-
93) and two wells, D-3 and D-6, (Figure 2-9) with total radium levels above the Missouri 
State MCLs for drinking water systems.   The measured concentrations in both wells 
were just slightly greater than the MCL.  Well D-6 is located in the Buffer Zone 
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immediately adjacent to the west side of Area 2.  Based on all available data, it does not 
appear that the source of the radium occurrences in well D-6 is the result of either vertical 
migration from overlying soils or shallow groundwater, or lateral migration from 
upgradient groundwater.  The RI concluded that the source of the radium levels in well 
D-6 was possibly the result of cross-contamination; that is dragging down of shallow 
impacted soil during drilling activities.  Well D-3 is located in the western portion of 
Area 1.  Radium was not detected in well D-3 at levels above the MCL during sampling 
performed for the RI; however, it was detected above the MCL during sampling 
performed in March and May of 2004 in conjunction with the FS.  As radium was neither 
detected at levels above or even close to the MCL in wells (S-5 and I-4) completed at 
shallower depths at the same location as D-3 nor in any other wells in and around Area 1, 
the cause of the more recent reported occurrences of radium in well D-3 could not be 
identified. 
 
Based on the monitoring data obtained during the RI leaching of radionuclides into 
groundwater and subsequent transport in groundwater to offsite areas is not currently 
considered to be a significant migration pathway.  Although elevated levels of 
radionuclides and non-radionuclides have been detected in a few, isolated wells 
completed within or adjacent to OU-1 portions of the landfill, a plume or contiguous area 
of radionuclide or non-radionuclide constituent occurrences in groundwater at 
concentrations above regulatory standards or risk-based levels is not present at the West 
Lake Landfill.  The lack of a plume of radionuclide contamination in groundwater at the 
Site is consistent with the relatively low solubility of most radionuclides in water and 
their affinity to adsorb onto the soil matrix.  As radionuclides and non-radionuclide 
constituents have been detected in groundwater at levels slightly above MCLs and these 
constituents are present in the waste materials at the Site, leaching to groundwater is 
considered to be a potential future migration pathway that needs to be addressed as part 
of remedial action at the Site. 
 
Uranium does possess a greater solubility than that of other radionuclides.  Uranium 
isotopes (U-238 and U-234) have been detected in groundwater samples obtained from 
monitoring wells at the Site at levels of approximately 5 pCi/l or less.  Uranium has also 
been detected in upgradient, background wells at levels up to approximately 2 pCi/l.  
EPA has established an MCL for uranium in public drinking water supplies (65 Fed Reg 
at 76708 [December 7, 2000]) of 30 ug/l (approximately 30 pCi/l) that became effective 
on December 8, 2003.  The levels of uranium detected at the Site are below the 30 ug/l 
federal and Missouri (10 CSR 60-4.060) MCL for uranium. 
 
Perched water discharges from the landfill surface in the western side of Area 2.  Seepage 
that occurs in this area flows over the ground for a short distance prior to evaporating or 
infiltrating back into the underlying soil and waste.  A sample of this leachate seep 
indicated that the radioisotopes present in the seep water were all below the Missouri 
State MCLs for drinking water supply systems.  Based upon these results, the leachate 
seep is not a pathway for radionuclide migration.  Furthermore, seepage discharge is not 
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considered a pathway for offsite migration because the water from the seeps does not 
migrate offsite. 
 
In accordance with the EPA-approved RI/FS Work Plan (McLaren/Hart, 1994), 
groundwater samples obtained from monitoring wells located within or near to Areas 1 
and 2 were also analyzed for a wide range of chemicals including trace metals, petroleum 
hydrocarbon constituents, VOCs, semivolatile organic compounds, pesticides and 
polychlorinated biphenyls (PCBs).  With the exception of the trace metals, which are 
naturally occurring, only isolated detections (i.e., these constituents were only detected in 
samples obtained from a single well or in a some instances in only a few wells) at low 
concentrations were found in wells sampled in or near Areas 1 and 2.  Being naturally 
occurring, trace metals were detected in a greater number of wells, particularly in the 
unfiltered samples which contained suspended sediment. Arsenic was the most frequently 
detected trace metal and was found in approximately one-half of the wells sampled.  The 
majority of arsenic results were either non-detect or found at levels similar to those found 
in the upgradient (background) well samples.  Additional discussion of the groundwater 
sampling results for both the radionuclides and the non-radiological parameters can be 
found in the RI (EMSI, 2000).  Overall these data confirm that a plume of contaminated 
groundwater is not present beneath or downgradient of the landfill indicating that 
leaching to groundwater currently is not a significant pathway for transport of 
radionuclides or non-radiological constituents. 
 
It should be noted that the above discussion is based on a simple comparison of measured 
values to water quality standards and does not reflect detailed evaluation to determine 
whether these comparisons are statistically significant based on comparison of average 
values to drinking water standards taking into account the uncertainties associated with 
water quality measurements at levels near standards.  Given the limited number of wells 
and limited number of chemicals with values potentially greater than drinking water 
standards, additional evaluations were not considered necessary for completion of the 
RI/FS.  Statistical evaluation of groundwater quality data may be required as part of long-
term monitoring to assess whether groundwater beneath the Site meets or exceeds 
standards and whether any long-term increasing or decreasing trends in groundwater 
quality are occurring at the Site.   
 
In summary, groundwater monitoring to date has shown limited impact on groundwater 
quality.  Partitioning calculations based on published distribution coefficients were 
presented in the RI (EMSI, 2000) and indicated that impacts to groundwater over time 
may be low.  Although the RI evaluations indicated that the current and the projected 
future impacts to groundwater were low, the RI was neither designed to, nor considered 
all of the investigations and evaluations that would be required to support definitive 
conclusions about the potential for contaminants to leach to groundwater over time.  
Therefore, leaching of radionuclides and possibly other chemicals such as metals or 
VOCs, to groundwater is considered to be a potential pathway of concern.   
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2.3.4 Summary of Potential Migration Pathways 
 
The results of the RI investigations indicate that the radiological and non-radiological 
contaminants present in the OU-1 waste materials may not be fully contained.  
Radionuclides have been detected in samples of storm water runoff, primarily in the form 
of suspended sediment.  Large scale erosion of impacted soil in Area 2 in the form of a 
slope failure or mud flow previously resulted in offsite transport of radiological 
contaminants onto the adjacent property.  While groundwater monitoring to date has 
shown only isolated occurrences of chemical or radiological constituents at levels slightly 
above MCLs, the RI was not designed to develop definitive conclusions about the 
potential of contaminants to leach to groundwater over time.  Therefore, leaching to 
groundwater represents a potential migration pathway to be address by the remedial 
actions that may be taken at the Site.  The presence of landfill gas (methane) within OU-1 
provides a potential mechanism for VOCs and radon within Areas 1 and 2 to be 
transported to areas outside of OU-1. 
 

2.4 Baseline Risk Assessment 
 
A BRA was performed for Areas 1 and 2 and the adjacent Buffer Zone/Crossroad 
property (Auxier & Associates, 2000).  The BRA included both a quantitative human 
health risk assessment and a screening level ecological risk assessment.  The results of 
the BRA are summarized below. 
 

2.4.1 Human Health Risk Assessment 
 
The BRA (Auxier & Associates, 2000) identified eight radionuclides (U-238, U-235, Th-
232) and their associated daughter products (U-234, Th-230, Ra-226, Pb-210, and Pa-
231) as Chemicals of Potential Concern (CoPCs) based on their relatively long half-lives. 
Based on a review of the site data and a toxicity screening, three trace metals (arsenic, 
lead, and uranium as a metal) and one polychlorinated biphenyl (Aroclor 1254) were also 
selected as CoPCs for the human health risk assessment.  Based upon a comparison to 
EPA screening values, other trace metals and organic compounds detected in the soil 
samples obtained from Areas 1 and 2 were not selected as CoPCs as the maximum 
detected values of these constituents did not exceed the risk-based screening levels. 
 
Several potential human receptors were identified and evaluated in the BRA including a 
groundskeeper currently working adjacent to Areas 1 and 2, a groundskeeper that may 
work on Areas 1 and 2 in the future, and a current or future groundskeeper working 
offsite on the buffer/Crossroad properties.  Potential receptors associated with possible 
parking, open storage or other uses of Areas 1 and 2 ancillary to potential future 
commercial/industrial uses in areas adjacent to Areas 1 and 2 were also evaluated.  The 
potential pathways by which these receptors could potentially be exposed to 
contaminants present in Areas 1 and 2 included exposure to external radiation, inhalation 
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of radon gas or dust containing radionuclides or other constituents, dermal contact with 
impacted materials, or incidental ingestion of soil containing radionuclides or other 
chemicals.   
 
Although groundwater within the alluvial aquifer in the area of the Site may be 
potentially usable, potential exposure to radionuclides through consumption of 
groundwater is not considered to be viable pathway of concern.  The nearest drinking 
water well is located a large distance from the Site.  Furthermore, all of the businesses 
and residences in the area use municipal drinking water supplies.  Therefore, there 
currently is no use of shallow groundwater in the area of the Site and none is any 
expected to occur in the future.  In addition, as discussed above, groundwater monitoring 
to date has shown only isolated occurrences of chemical and radiological constituents at 
levels slightly above MCLs. 
 
Table 2-1 presents a summary of the results of the risk assessment evaluations.  Based 
upon an assessment of the carcinogenic potential and systemic toxic effects associated 
with each of the CoPCs, combined with the exposure assessment scenarios, potential 
risks were calculated for each potential receptor.  These calculations indicated that the 
potential exposure to external radiation for the hypothetical groundskeeper that currently 
could work adjacent to Areas 1 and 2 resulted in a carcinogenic risk of 1 x 10-5 for Area 1 
and 4 x 10-5 for Area 2.  These calculated risks were within the generally acceptable risk 
range used by EPA of 10-4 to 10-6.  No adverse systemic (non-carcinogenic) effects to the 
groundskeeper were identified.  The potential risks to a hypothetical groundskeeper 
working on the Buffer Zone/Crossroad properties adjacent to Area 2 resulted in a 
carcinogenic risk of 6 x 10-7, which is also within the generally acceptable risk range used 
by EPA of 10-4 to 10-6. 
 
The potential risks to the future onsite groundskeeper working in Areas 1 and 2 were 
calculated at 6 x 10-5 for Area 1 and 2 x 10-4 for Area 2.  The calculated risk for a future 
onsite groundskeeper working in Area 2 is at the upper end of or slightly exceeds the 
generally acceptable risk range used by EPA of 10-4 to 10-6.  As with the current exposure 
scenario, the calculated risk for a possible future exposure for a hypothetical offsite 
groundskeeper receptor (2 x 10-6) was within EPA’s accepted risk range. 
 
Possible future uses of Areas 1 and 2 for parking lots, open storage, or employee 
recreation that may be ancillary to potential future commercial or industrial uses of 
portions of the landfill adjacent to Areas 1 and 2 were also addressed.  The potential risks 
to a future user of a building that may be constructed adjacent to Area 1 or 2 (land use 
covenants prevent construction of a building on Area 1 or 2) were calculated at 1 x 10-5 
for Area 1 and 4 x 10-5 for Area 2, both of which are within the accepted risk range of 10-

4 to 10-6 used by EPA.  The potential risks to future worker that may be involved in 
outdoor storage uses on Area 1 or 2 were calculated to be 1 x 10-4 for Area 1 and 4 x 10-4 
for Area 2.  The calculated risk for a future worker involved in outdoor storage in Area 2 
is at the upper end of or slightly exceeds the generally acceptable risk range used by EPA 
of 10-4 to 10-6. 
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Non-radiological CoPCs are not projected to cause unacceptable risks under either the 
current or future exposure scenarios.  Uncertainties associated with the human health risk 
assessment were addressed through the use of conservative assumptions likely resulting 
in an overestimate of the actual risks that may occur.  
 
Although the calculated potential risk levels, for the most part, are within the accepted 
risk range of 10-4 to 10-6 used by EPA, the calculated risks for some of the potential 
future exposure scenarios are at the upper end of, or slightly exceed the generally 
acceptable risk range used by EPA.  In addition, uncertainties exist regarding the possible 
exposure frequency and duration associated with potential future workers at the Site.  
Therefore, the BRA did not necessarily evaluate the reasonable maximum exposure. 
 
Consistent with the current and reasonably expected future uses of the property, 
industrial, commercial and recreational future uses were considered in the BRA.  The 
calculated estimates of the potential risk were also based on exposure scenarios that were 
limited in part by existing restrictions on current and potential future land uses 
(institutional controls) at the Site.  The evaluations of potential current and future risk 
were based on the assumption that the existing land use restrictions remain in place as 
these restrictions cannot be revoked or modified without the consent of EPA and MDNR.  
Consequently, the risk assessment reflects a No Further Action scenario rather than a No 
Action scenario.  Unrestricted use of the Site, including possible future residential use, 
was not evaluated as part of the BRA due to the likely industrial and landfill uses of the 
Site, the presence of land use covenants limiting future use, and requirements associated 
with post-closure regulations for solid waste landfills.  Consequently, the BRA did not 
evaluate all possible exposure scenarios but rather included reasonably anticipated future 
uses. 
 
As the surface of Areas 1 and 2 is not currently covered by a landfill cover meeting the 
requirements of the MDNR solid waste regulations, infiltration into and erosion of these 
areas poses an overall potential risk to human health and the environment.  Based on the 
BRA evaluations, the presence of radionuclides in OU-1 poses risks to potential future 
onsite workers that are at the upper end of or slightly exceeds the generally acceptable 
risk range used by EPA.  In addition, the potential that the exposure duration and 
frequency for future onsite workers could be greater than those evaluated as part of the 
BRA suggests that risks to potential onsite workers could be greater than those calculated 
by the BRA.  In addition, all possible future uses and exposures scenarios were not 
evaluated as part of the BRA.  The presence of radionuclides and non-radiological 
contaminants in OU-1 poses an unacceptable risk to public health if institutional controls 
and the physical integrity of the disposal areas are not maintained or if future uses 
change. 
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2.4.2 Ecological Risk Assessment 
 
The BRA included a screening level ecological risk assessment (ERA).  There is a 
significant amount of uncertainty associated with the actual potential for ecological 
impacts.  A screening level risk assessment deals with the uncertainty by using highly 
conservative assumptions when estimating potential risks, thus intentionally 
overestimating the potential risk significantly, sometimes by several orders of magnitude.  
Thus, while the screening level ERA indicates that a potential ecological risk may exist, 
the ERA also cautions that this does not mean that site-related chemicals are impacting 
ecological receptors.   
 
After assessing the uncertainties, the ERA points out that Areas 1 and 2 currently support 
vegetative and animal communities with no observable impact to the plant communities.  
Vegetation in Areas 1 and 2 consists primarily of old field community (primarily grasses 
and herbaceous species with woody species present along the landfill berm in Area 2) 
interspersed with small areas of hydrophilic (herbaceous) vegetation within small 
depressions.  Indications of the presence of deer, rabbits, coyotes and/or red foxes as well 
as various bird species were observed during the RI investigations.  The ERA notes that 
the existing plant and animal communities are located within areas of landfill operations, 
and concludes that the ecosystems present at the landfill are the result of existing 
institutional controls and other limitations on land use within or adjacent to OU-1 that 
have allowed field succession to take place.   
 
The screening level risk assessment concluded that ecological receptors may be at risk 
from exposure to chemical contaminants, especially metals, in Areas 1 and 2.  Small 
burrowing animals may be at risk from exposure to radioactive materials in Area 2.  
Metals present in soils may adversely affect plants and soil invertebrates.  However, both 
Areas 1 and 2 currently support vegetative and animal communities and there is no 
observable impact to the health of the plant communities. 
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3 POTENTIAL ARARS AND REMEDIAL ACTION OBJECTIVES 
 
This section of the FS describes potential ARARs associated with other environmental 
laws.  This section also presents proposed RAOs for OU-1. 
 

3.1 Potential Applicable or Relevant and Appropriate Requirements 
 
CERCLA remedial actions must be analyzed for compliance with ARARs.  This 
subsection identifies potential ARARs for the West Lake Landfill OU-1.  Compliance 
with ARARs is one of the criteria used to evaluate potential remedial alternatives during 
the FS.  The identification and evaluation of potential ARARs presented in this FS is 
intended to provide a basis for the development and detailed analysis of alternatives.   
 
A requirement established under other environmental laws may be either "applicable" or 
"relevant and appropriate" to a remedial action, but not both.  When determining the 
ARARs for a remedial action, a two-tier test may be applied.  First, a determination of 
whether the regulation is applicable is made.  Second, if the regulation is not applicable, 
then a determination of whether the regulation is nevertheless relevant and appropriate is 
made.   
 
Applicable requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location or other 
circumstances at a CERCLA site.  Relevant requirements are those cleanup standards, 
standards of control, or other substantive requirements, criteria, or limitations 
promulgated under federal environmental or state environmental or facility siting laws 
that do not directly and fully address site conditions but involve similar situations or 
problems to those encountered at a CERCLA site.  Whether a requirement is appropriate 
(in addition to being relevant) varies depending on factors such as the duration of the 
response action, the form or concentration of the chemicals present, the nature of the 
release, the availability of other standards that more directly match the circumstances at 
the site, and other factors.  Only the substantive portions of a regulation are considered 
potential ARARs.  Administrative or procedural requirements such as permitting or 
record-keeping requirements are not potential ARARs. 
 
In accordance with the NCP, only those requirements that are both relevant and 
appropriate are considered as ARARs for evaluation of remedial alternatives (40 CFR 
300.430(e)(9)(iii)(B)). 
 
The NCP [40 CFR § 300.400(g)(2)] requires the following comparisons shall be made, 
where pertinent, to determine relevance and appropriateness:  
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(i) The purpose of the requirement and the purpose of the CERCLA action;  
(ii) The medium regulated or affected by the requirement and the medium 

contaminated or affected at the CERCLA site; 
(iii) The substances regulated by the requirement and the substances found at 

the CERCLA site;  
(iv) The actions or activities regulated by the requirement and the remedial 

action contemplated at the CERCLA site; 
(v) Any variances, waivers, or exemptions of the requirement and their 

availability for the circumstances at the CERCLA site; 
(vi) The type of place regulated and the type of place affected by the release or 

CERCLA action; 
(vii) The type and size of structure or facility regulated and the type and size of 

structure or facility affected by the release or contemplated by the 
CERCLA action; 

(viii) Any consideration of use or potential use of affected resources in the 
requirement and the use or potential use of the affected resource at the 
CERCLA site. 

 
In the absence of promulgated laws and regulations, non-promulgated guidance or 
advisories can be considered when determining the level of cleanup to be achieved at a 
site.  Such non-promulgated guidance or advisories are called "To Be Considered" (TBC) 
criteria.  TBC criteria are advisories or guidance issued by the State or Federal 
government that are not legally binding requirements.  Therefore, TBCs do not have the 
same status as potential ARARs, but TBCs are evaluated and considered for utilization 
where no ARARs exist.  Examples of TBCs include peer reviewed health effects 
information, guidance documents, or policy documents.  Although TBCs are not required 
to be achieved by law in the same manner as ARARs, compliance with TBCs may be 
required if necessary for the protection of human health or the environment.  The 
determination of applicability, relevance and appropriateness, and compliance with TBCs 
is made on a case-by-case basis. 
 
Clean-up actions must comply with the ARARs selected for a site unless a waiver is 
granted in the ROD based upon the statutory requirements of CERCLA Section 
121(d)(4).  Waiver requirements are summarized below: 
 

• Interim remedy – Compliance with an ARAR can be waived if the remedial 
action is only a part of a total remedial action that will attain the ARAR when 
completed. 
 

• Greater risk – Compliance with an ARAR can be waived if compliance with the 
ARAR would result in greater risk to human health and the environment than the 
alternative selected. 
 

• Technical impracticability – Compliance with an ARAR can be waived if it is 
technically impracticable from the perspective of engineering design. 
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• Equivalent standard – Compliance with an ARAR can be waived if the remedy 

selected will attain an equal standard of performance through use of another 
approach. 
 

• Inconsistent application of State requirements – Compliance with an ARAR can 
be waived if the State has not consistently applied the requirement (or 
demonstrated an intention to apply consistently) in similar circumstances at other 
remedial actions. 
 

• Fund balancing – This waiver is for Superfund financed actions only.  
Compliance with an ARAR can be waived in order to provide a balance between 
the need for protection at the site, and the availability of fund monies to respond 
to other sites. 

 
ARARs are divided into three categories: 
 

• Chemical-specific ARARs; 
 

• Location-specific ARARs; and 
 

• Action-specific ARARs. 
 

3.1.1 Potential Chemical-Specific ARARs 
 
Chemical-specific ARARs include those laws and requirements that regulate the release 
to the environment of materials possessing certain chemical or physical characteristics, or 
containing specified chemical compounds.  These requirements are generally health- or 
risk-based contaminant concentration limits or discharge limitations for specific 
environmental media.  If a chemical is subject to more than one discharge or exposure 
limit, the more stringent of the requirements should generally be applied.  State standards 
for protection against ionizing radiation are an example of potential chemical-specific 
ARARs.  Evaluations of potential chemical-specific ARARs for West Lake Landfill OU-
1 are presented on Table 3-1 and are discussed further below. 
 

3.1.1.1 Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings 

 
The Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings (40 CFR 192 Subpart B) relative to standards for cleanup of land and buildings 
contaminated with residual radioactive materials from an inactive uranium processing site 
were evaluated as potential chemical-specific ARARs.  These standards are not 
applicable as the West Lake Landfill is not a designated UMTRCA uranium processing 
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facility.  The requirements in 40 C.F.R. Part 192 apply only to active and designated 
inactive uranium mill tailings sites and the West Lake Landfill is not (and never was) an 
active or designated inactive uranium mill processing site.  The UMTRCA standards 
were developed for a different type of waste at different types of facilities than the low 
activity radioactive materials found in Areas 1 and 2.  Although not applicable, the 
presence of radionuclides in OU-1 similar to those addressed by the UMTRA regulations 
suggests that portions of these regulations may be relevant and appropriate to potential 
remedial actions for OU-1. 
 
The radiologically impacted material in Areas 1 and 2 represents only a very small 
portion of the total waste materials in these areas.  Furthermore, the radiologically 
impacted materials are present within an overall matrix of municipal refuse, construction 
and demolition debris, and unimpacted soil.  In addition, the uranium mill tailings 
standards are based on an unrestricted (i.e., potential residential) use of areas containing 
radium and/or thorium, not for solid waste disposal facilities such as the West Lake 
Landfill that have restricted use and have been and will continue to be used solely for 
commercial/industrial activities.  Therefore, the waste materials in Areas 1 and 2 are not 
similar to uranium mill tailings or the situations addressed by the uranium mill tailings 
standards.   
 
Certain aspects of these regulations may be potentially relevant and appropriate 
chemical-specific criteria for remedial action for OU-1.  For example, the portion of these 
regulations addressing clean up levels for offsite impacted soil may be potentially 
relevant and appropriate criteria for remedial action, if any, involving excavation of 
radiologically impacted soil on the Buffer Zone/Crossroad properties.  The portions of 
these regulations that establish standards of performance (radon emissions standards) for 
cover systems to be installed over radiologically impacted materials may potentially be 
relevant and appropriate chemical-specific criteria for the design of a cover system for 
Areas 1 and 2.  Although not chemical-specific criteria, the portion of these regulations 
that established engineering design and performance standards for cover systems may 
potentially be relevant and appropriate action-specific criteria for remedial actions 
involving installation of an upgraded cover system over OU-1.  Evaluation of the 
relevance and appropriateness of the chemical-specific requirements of the UMTRCA 
regulations to remedial action for OU-1 are discussed below.  Evaluation of the relevance 
and appropriateness of the potential action-specific requirements of these regulations is 
presented in Section 3.1.3.1.  
 
Three chemical-specific standards of 40 C.F.R. Part 192 may be potentially relevant and 
appropriate to potential remedial actions for OU-1.  First, the UMTRCA standards state 
that control of residual radioactive materials and their listed constituents shall be 
designed to provide reasonable assurance that release of radon-222 from residual 
radioactive material to the atmosphere will not exceed an average release rate of 
20 pCi/m2s [40 C.F.R. § 192.02 (b)(1)].  For inactive sites, this standard can be satisfied 
alternatively by providing reasonable assurance that releases of radon-222 from residual 
radioactive material to the atmosphere will not increase the annual average concentration 
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of radon-222 in air at or above any location outside the disposal site by more than one-
half picocuries per liter [40 C.F.R. § 192.02(b)(2)].  EPA also emphasized that averaging 
over the enormous piles was critical to the standard.  It therefore explicitly stated that the 
average applies over the entire surface of the disposal site and over at least a one year 
period, which cannot exceed 100 years [40 C.F.R. §§ 192.02(b)(1) n.2, 192.32(b)(1)(ii) 
n.2].  According to EPA, it is the net radon from the entire pile that is of significance to 
health (48 Fed. Reg. at 45938).  Therefore: 
 

daily and seasonal variations in radon emission are to be averaged 
over, since these are also not of significance to public health . . . 
this averaging may extend over longer periods to accommodate 
normal fluctuations in soil moisture content due to short-term 
climatic variations.  Thus, the lowest recorded values of soil 
moisture content should not be used; rather, the average values are 
appropriate.  Such averages should not, however, extend to times 
as long as the normal human life span, since that could result in a 
significant alteration in the level of protection of public health.  
Similarly, averaging performance over the entire period of 
longevity of the cover is not within the meaning of the standard. 

 
EPA explicitly stated that events and processes that could significantly affect the average 
radon release rate from the entire disposal site should be considered [40 C.F.R. 
§ 192.20(a)(1)].  Phenomena that are localized or temporary, such as local cracking or 
burrowing of rodents, need to be taken into account only if their cumulative effect would 
be significant in determining compliance with the standard [40 C.F.R. § 192.20(a)(1)].   
 
The only monitoring requirement in these regulations applies during processing 
operations and prior to the end of the closure period.  It does not apply to inactive sites.  
The licensee has to conduct monitoring using procedures described in 40 C.F.R. part 61, 
Appendix B, Method 115, or other methods at least as effective in demonstrating 
effectiveness of a permanent radon barrier in achieving compliance with the 20 pCi/m2s 
flux standard [40 C.F.R. § 192.32(a)(4)(i)].  EPA does not intend continuous emissions 
monitoring (58 Fed. Reg. 60348).  Rather, a single monitoring event may suffice to verify 
the design (Id).  This monitoring requirement is not relevant and appropriate because 
Areas 1 and 2 are not large enough and because West Lake Landfill does not have the 
processing operations subject to the monitoring requirement.  Radon monitoring was 
previously performed as part of the RI for OU-1.  These results indicated that the overall 
radon emission from Areas 1 and 2 (21.8 pCi/m2s based on the average of 50 test 
locations) slightly exceeded the 20 pCi/m2s radon emission flux standard owing solely to 
the presence of three high values.  The presence of radon at levels similar to the 
UMTRCA radon standard indicates that this standard may potentially be relevant and 
appropriate for OU-1.  Remedial actions involving placement of additional cover material 
pursuant to EPA’s presumptive remedy guidance (EPA, 1993b, see also Section 4.4.3 of 
this FS report) should meet the radon emission standard promulgated under UMTRCA. 
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Secondly, the concentration limits established under the groundwater protection standard 
of the Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings (40 CFR 192 Subparts A and B) present potentially relevant and appropriate 
standards for groundwater quality at the Site.  The uranium concentrations observed in 
groundwater during the RI did not exceed or even come close to the standard of 30 pCi/l 
established by these regulations. With the exception of the total radium concentration in 
wells D-3 and D-6 (see previous discussion in section 2.3.3 of this FS), which slightly 
exceeded the standard of 5 pCi/l established by these regulations, the radium 
concentrations observed during the RI were also less than the standard established by 
these regulations.  With the exception of arsenic levels in two wells, MW-F3 and S-84, 
dissolved concentrations of trace metals did not exceed the standards established by these 
regulations.  There were some instances where the total (unfiltered) samples did exceed 
these standards; however, with the exception of the arsenic levels in the two wells 
identified above, analyses of the dissolved (filtered) fraction of these samples did not 
exceed the standards for any of the trace metals.  Based on the presence of radioactive 
materials in OU-1 and the potential for leaching to groundwater, the groundwater 
protection standards (40 CFR 192.02(c)(3) and (4)) and monitoring  requirements (40 
CFR 192.03) of the UMTRCA regulations are potentially relevant and appropriate.   
 
Third, the Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings (40 CFR 192 Subpart B) may potentially be relevant and appropriate 
requirements for the radiologically impacted soil that may be present on the Buffer 
Zone/Crossroad property.  These regulations include standards for cleanup of land and 
buildings contaminated with residual radioactive materials from inactive uranium mills.  
As the West Lake Landfill is not and has never been an inactive uranium mill, these 
requirements are not applicable; however, as these regulations address the cleanup of soil 
contaminated with radium, they may be relevant and appropriate to any remedial actions 
that may be taken relative to the radiologically impacted soil on the Buffer 
Zone/Crossroad property.  The surface (upper 15 cm) soil cleanup standard for radium-
226 (no more than 5 pCi/g above background) and, in some cases, the subsurface 
standard (no more than 15 pCi/g above background) in 40 CFR 192 generally will be 
ARARs if excavation of soils contaminated with radium and thorium on the Buffer 
Zone/Crossroad properties is a component of the remediation alternative being 
considered.  The standards in 10 CFR Part 40 Appendix A, I, Criterion 6(6) may also be 
considered relevant and appropriate to soil excavation from the Buffer Zone/Crossroad 
properties.  In addition, EPA’s guidance on the use of these soil standards for CERCLA 
cleanups are “to be considered” during evaluation and implementation of any soil 
remediation activities that may be performed based on a determination that the UMTRCA 
requirements are relevant and appropriate.  Specifically, EPA’s “Use of Soil Cleanup 
Criteria in 40 CFR Part 192 as Remediation Goals for CERCLA Sites” (OSWER 
Directive 9200.4-25, February 12, 1998) [USEPA, 1998a] and “Remediation Goals for 
Radioactively Contaminated CERCLA Sites Using the Benchmark Dose Cleanup Criteria 
in 10 CFR Part 40 Appendix A, I, Criterion 6(6)” (OSWER Directive 9200.4-35P, April 
11, 2000) [USEPA, 2000a] should be considered during the design and implementation 
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of any soil removal activities that may be performed in offsite areas adjacent to Areas 1 
or 2. 
 

3.1.1.2 National Emissions Standards for Hazardous Air Pollutants 
 
The National Emissions Standards for Hazardous Air Pollutants (NESHAPs) include 
standards for radon-222 emissions to ambient air from designated uranium mill tailings 
piles that are no longer operational.  Specifically, radon-222 emissions from inactive 
uranium mill tailings piles should not exceed 20 pCi/m2s (40 CFR 61 Subpart T).  As 
West Lake Landfill OU-1 is not a designated uranium mill tailings site, this requirement 
is not applicable.  As a portion of the waste materials in West Lake Landfill OU-1 do 
emit radon, the radon-222 NESHAP is considered to be potentially relevant and 
appropriate.  As discussed above and as summarized in Section 2.3.1 of this report and in 
more detail in the RI (EMSI, 2000), radon emissions from OU-1 slightly exceeded (21.8 
pCi/m2s based on the average of 50 test locations) the NESHAP standard of 20 pCi/m2s. 
 

3.1.1.3 Missouri Radiation Regulations for Protection Against Ionizing Radiation 
 
The Missouri Radiation Regulations for Protection Against Ionizing Radiation (19 CSR 
20-10.040) contain chemical-specific standards that under certain circumstances may be 
applicable or relevant and appropriate requirements for OU-1.  The maximum 
permissible exposure limits standards for ionizing radiation are applicable to machines 
and materials that are sources of ionizing radiation and are not applicable to waste 
materials such as those found in OU-1.  These regulations establish a maximum 
permissible dose for ionizing radiation of 5 mrem per year or 3 mrem per quarter to the 
entire body.  As these regulations do provide standards for protection from radiation, they 
are potentially relevant and appropriate to the waste materials in OU-1.   
 
Specifically, those portions of these regulations that address protection from radiation for 
persons inside of a controlled area may be relevant and appropriate to the protection of 
workers inside of Areas 1 and 2 during any remedial actions that may be undertaken.  
Similarly, those portions of these regulations that address protection from radiation for 
persons outside of a controlled area may be relevant and appropriate to the protection of 
other workers at the Site outside of Areas 1 and 2 and the general public during any 
remedial actions that may be undertaken.   
 
These regulations also define maximum permissible exposure limits for occurrences of 
specific radionuclides in air at levels above background outside of controlled areas.  
These requirements are considered to be potentially applicable for protection of the 
public during implementation of any remedial action that may be undertaken.  
Specifically, these regulations would require perimeter air monitoring during 
implementation of any remedial action that may be undertaken at OU-1. 
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3.1.1.4 Missouri Maximum Contaminant Levels 
 
EPA has established Maximum Contaminant Levels (MCLs) and Maximum Contaminant 
Level Goals (MCLGs) pursuant to the Safe Drinking Water Act (40 CFR Part 141, 
Subparts F and G).  Implementation of the requirements of the Safe Drinking Water Act 
in Missouri has been delegated to the State of Missouri and is the subject of regulations 
promulgated by the Missouri Department of Natural Resources (MDNR).   
 
These regulations (10 CSR Division 60 Chapter 4) establish MCLs for public drinking 
water systems.  As the West Lake Landfill does not operate a public drinking water 
system, these regulations are not applicable to the remedial actions under consideration 
for OU-1.  As groundwater beneath the West Lake Landfill is part of a larger alluvial 
aquifer which could potentially be used for drinking water by private and/or public wells, 
these regulations are potentially relevant for remedial actions for OU-1.  As these 
regulations identify maximum contaminant levels that are allowed in drinking water and 
some of the chemical constituents that are the subject of these regulations have been 
detected in one or more groundwater monitoring wells located within or adjacent to 
Areas 1 and 2, these regulations are potentially appropriate for remedial actions for OU-
1.  Specifically, the MCLs provide numerical standards against which the groundwater 
monitoring results obtained as part of the remedial action can be evaluated to assess the 
overall protectiveness of the remedy and the effectiveness of the various remedy 
components.  
 

3.1.2 Potential Location-Specific ARARs 
 
Location-specific ARARs are those requirements that relate to the geographical or 
physical location of the site or remedial action rather than the nature of the contaminants 
or the actions being taken.  These requirements may limit the type of remedial actions 
that can be implemented, and may impose additional constraints on the remedial action.  
Floodplain restrictions and the protection of endangered species are examples of potential 
location-specific ARARs.  Evaluations of potential location-specific ARARs are 
presented on Table 3-2. 
 
In general, the potential location-specific ARARs are not considered to represent 
significant issues relative to the evaluation of potential remedial alternatives or the 
selection or implementation of potential remedial actions at the Site.  The only identified 
location-specific ARARs of any significance are those related to floodplain management 
and proximity to airport runways.   
 
The Buffer Zone and Crossroad property are located within the historic floodplain of the 
Missouri River.  These areas are currently protected by levees that have been constructed 
along the river.  Areas 1 and 2, the Buffer Zone and the Crossroad property are located 
within the extent of the floodplain identified by the FEMA.  Specifically, these areas are 
located within the extent of the 500 year floodplain, portions of the 100 year floodplain 
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that are expected to flood to depths of less than one foot, or portions of the 100 year 
floodplain that are protected by levees (Figure 2-2).  To the extent that any regrading or 
excavation of soil containing radionuclides are considered for these areas, mitigative 
measures may need to be taken to minimize any adverse impacts to the floodplain 
associated with such activities. 
 
The RCRA Subtitle D regulations (40 CFR Part 258, Subpart B) contain requirements for 
new or existing municipal solid waste landfills or lateral expansions that are located 
within 10,000 ft of any airport runway end used by turbojet aircraft or 5,000 ft of any 
airport runway end used by only piston-type aircraft.  The landfills or expansions must 
demonstrate that the units are designed and operated so that the MSWLF unit does not 
pose a bird hazard to aircraft.  MDNR regulations for solid waste management include a 
similar provision for sanitary landfills (10 CSR 80-3.010 (4)(B)(1)).  The MDNR 
regulations do not include a similar provision for construction and demolition landfills.   
 
Portions of the West Lake Landfill, including a portion of Area 1, are located within 
10,000 ft of the end of the runway under construction as part of the expansion of the 
Lambert - St. Louis International Airport (Figure 3-1).  The West Lake Landfill includes 
an operating landfill; however, Areas 1 and 2 are located in inactive closed portions of 
the landfill and therefore these requirements are not applicable.  As the intent of the 
regulations is to control bird hazards, these requirements may potentially be relevant to 
remedial activities that could result in exposure of previously placed refuse that could 
attract birds and therefore present a potential hazard to aircraft.  As discussed in Section 4 
of this FS, there are several possible methods for construction of a new landfill cover 
over Areas 1 and 2, most of which entail placement of additional soil materials over the 
existing surface of the landfill.  These regulations would not be appropriate requirements 
for this type of activity; however, one option to change the surface grades of Areas 1 
and/or 2 entails cutting and filling of previously placed waste materials to achieve the 
necessary grades.  The requirements of the RCRA Subtitle D regulations and MDNR 
regulations related to prevention of bird hazards may potentially be relevant and 
appropriate to alternatives that include regrading of existing waste materials if such 
materials present a potential to attract birds.  Specifically, these requirements may 
potentially be relevant and appropriate if previously placed sanitary (putrescible) wastes 
are regraded but not if regrading is limited to construction and demolition debris. 
 

3.1.3 Potential Action-Specific ARARs 
 
Action-specific ARARs are technology-based requirements that define handling, 
treatment, disposal, and other procedures triggered by the type of remedial action under 
consideration.  These requirements generally set performance or design standards for 
specific activities related to the management of wastes.  These requirements are not 
triggered entirely by the specific chemicals at a site, but rather by the remedial activity 
selected to accomplish a remedy.  For example, State regulations related to storage of 
radioactive materials are an example of potential action-specific ARARs that may be 
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required to be met for a remedy involving temporary storage of radioactive materials.  
Evaluations of potential action-specific ARARs are presented on Table 3-3.  Three of the 
more significant potential action-specific ARARs (UMTRCA Standards, RCRA Subtitle 
C standards and RCRA Subtitle D standards) are discussed further below. 
 

3.1.3.1 Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings 

 
Part 192 of Title 40 of the Code of Federal Regulations provides for Health and 
Environmental Protection Standards for Uranium and Thorium Mill Tailings.  Subpart A 
of these regulations contains Standards for the Control of Residual Radioactive Materials 
from Inactive Uranium Processing Sites. 
 
Portions of these regulations that provide for closure performance standards may 
potentially be relevant and appropriate to remedial actions for OU-1.  Specifically, to 
address longevity considerations, 40 CFR 192.02(d) requires that each disposal site “shall 
be designed and stabilized in a manner that minimizes the need for future maintenance.” 
In developing this requirement, EPA was concerned with long-term hazards relating to 
misuse by man or disruption by natural phenomena.  While large volumes of uniform 
sand-like tailings piled on the ground or in impoundments may be of concern due to 
misuse by man (for example, use of tailings as construction or fill material) or disruption 
by natural phenomena, Areas 1 and 2 containing low activity radioactive materials in the 
subsurface mixed with garbage, construction and demolition debris, and other wastes do 
not present a concern of misuse by man.  For UMTRCA tailings piles, the longevity 
consideration is typically addressed through placement of a rock armoring layer over the 
upper surface of the tailings pile capping system.  Placement of a rock armoring layer 
over the top of a solid waste landfill cover system is inconsistent with the landfill cover 
design criteria contained in Subtitle D.  Solid waste closure requirements are generally 
more appropriate than the UMTRCA requirements for the conditions associated with 
OU-1.  To address longevity considerations for OU-1 and long-term hazards relating to 
disruption of the disposal site by natural phenomena, the development of remedial 
alternatives will include an alternative(s) that incorporates a concrete debris layer to 
restrict bio-intrusion and erosion into the underlying landfilled materials to increase the 
longevity of the landfill cover.   
 

3.1.3.2 RCRA Subtitle C 
 
The Resource Conservation and Recovery Act (“RCRA”) Subtitle C regulations provide 
performance standards for the treatment, storage and disposal of RCRA-hazardous 
wastes.  (42 U.S.C. Section 6921(a); 40 C.F.R. Part 264, et. seq.)  A waste is considered 
to be hazardous if it is a solid waste that either exhibits the characteristics of hazardous 
waste (i.e. toxic, reactive, ignitable or corrosive) or it is a waste listed by EPA as being 
hazardous. (40 C.F.R. Section 261.3.)  As the portions of the West Lake Landfill 
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containing OU-1 were closed prior to the November 1980 effective date of RCRA 
Subtitle C, these requirements are not applicable. 
 
EPA comments to the Draft Feasibility Study for OU-1 requested a site specific analysis 
of potential relevant and appropriate construction, maintenance and monitoring 
requirements applicable to final cover under the RCRA Subtitle C landfill closure 
regulations.  While the RCRA Subtitle C landfill closure regulations appear to have 
potential relevance in that they contain requirements for capping undisturbed 
contaminated soil in place, none of the regulations are well-suited to OU-1 and as such 
should not be considered ARARs for OU-1. 
 
The RCRA Subtitle C landfill closure regulations of 40 C.F.R. Part 264 provide as 
follows: 

 
Section 264.310 Closure and post-closure care. 

 
(a) At final closure of the landfill or upon closure of any cell, the owner or 

operator must cover the landfill or cell with a final cover designed and 
constructed to: 

 
(1)  Provide long-term minimization of migration of liquids through the closed 

landfill; 
(2)  Function with minimum maintenance; 
(3)  Promote drainage and minimize erosion or abrasion of the cover; 
(4)  Accommodate settling and subsidence so that the cover’s integrity is 

maintained; and 
(5)  Have a permeability less than or equal to the permeability of any bottom 

liner system or natural subsoils present.  (40 C.F.R. 264.310(a).)1 
 
The RCRA Subtitle C landfill closure regulations are designed to: a) control and mitigate 
significant risk to human health and the environment presented by hazardous wastes; b) 
control hazardous waste leachate migration, post-closure and off-site releases by 
requiring a liner, cover and leachate monitoring system; and c) close active landfills 
which have not yet settled or had major subsidence.  These regulations are intended to 
apply to operational hazardous waste landfills and require the owner/operator to pre-
select closure methods via an approved closure plan, which addresses the risks germane 
to hazardous wastes.  In fact, Congress’ primary goal in adopting RCRA was 
                                                 

1EPA authored a technical guidance document to implement the final cover requirements of 40 
C.F.R. Part 264.  (EPA Technical Guidance Document: Final Covers on Hazardous Waste Landfills and 
Surface Impoundments, July 1989, EPA 530-SW-89-047 hereinafter, “Final Cover Guidance”.) This 
guidance document calls for a stringent final cover design of at least three final cover layers: a) 60 cm of 
soil as a  top layer, either vegetated or armored at the surface, b) granular or geosynthetic drainage layer 
with a hydraulic transmissivity of  no less than 3 x 10-5 cm2/sec., and c) a two-component low permeability 
layer comprised of one flexible membrane liner installed directly on a compacted soil component with an 
hydraulic conductivity no greater than 1 x 10-7 cm/sec.  
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“prospective” rather than directed at already-disposed waste within a land disposal unit 
(51 Fed Reg. 40577 (November 7, 1986).)2 
 
EPA has indicated that it may be unnecessary to require compliance with the RCRA 
Subtitle C final cover requirements at a CERCLA site.  EPA has specifically stated that 
“if the waste is generally of low toxicity and the contamination is dispersed over a large 
area that bears little resemblance to the discrete units regulated under RCRA Subtitle C”, 
use of RCRA closure and Subtitle C covers may not be appropriate (53 Fed. Reg. 51447 
[December 21, 1988]; see also 55 Fed. Reg. 8760 [March 8, 1990]). 
 
In comparison, the constituents, landfill conditions, project scope, landfill size and 
historical background under consideration for OU-1 substantially differ from the RCRA 
Subtitle C closure goals for an active, hazardous waste landfill.  (40 C.F.R. Section 
300.400(g)(2).)  These differences are analyzed below: 
 
 

1. The BRA indicated risks for hypothetical exposures at the upper end or slightly 
exceeding the acceptable risk range.   
 

The primary concerns addressed by the RCRA Subtitle C landfill closure regulations are  
the risks posed by handling and managing hazardous wastes.  By definition a hazardous 
waste is, 
 

a solid waste or combination of solid wastes, which because of its 
quantity, concentration, or physical, chemical or infectious characteristics 
may - 

 
(A)  cause, or significantly contribute to an increase in mortality or an 

increase in serious irreversible, or incapacitating reversible illness; 
or 

(B) pose a substantial present or potential hazard to human health or 
the environment when improperly treated, stored, transported, or 
disposed of, or otherwise managed.  (42 U.S.C. Section 6903(5).) 

 
As such, the RCRA Subtitle C landfill closure regulations seek to minimize the risks 
unique to hazardous wastes such as “fires, explosions, production of toxic fumes and 
similar problems resulting from the improper management of ignitable, reactive, and 
incompatible wastes.”  (45 Fed. Reg.  33210 (May 19, 1980).)  To address these 
concerns, the owner/operator of a hazardous waste landfill must develop a closure plan 
during the landfill’s active life setting forward precise plans as to how the wastes will be 
managed, treated, removed, stored and/or monitored at closure.  (40 C.F.R. Section 
                                                 

2For example, Missouri regulation specifically provides that state regulations apply to the 
owner/operator of a “permitted” hazardous waste treatment, storage or disposal facility.  (10 CSR 25-
7.264)(2).)  
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264.112.)  The closure plan is then incorporated into the permit as a permit condition. (40 
C.F.R. Section 264.112 (a).) 
 
However, in the case of an unregulated landfill being addressed under CERCLA, the 
proposed remedial actions are developed based on the NCP.  Among the tools used in the 
NCP process, the responsible parties develop a BRA in accordance with EPA guidance 
for human health and ecological risk assessments and identify the risks presented by the 
contaminated materials discovered at the subject site. (40 C.F.R. Section 300.430(d)(4).) 
 
In this case, the risk assessment for OU-1 assessed and quantified risk for current and 
future exposure conditions using probable, hypothetical receptor populations.  The BRA 
evaluated radiocarcinogenic and chemocarcinogenic risk by media type for each receptor.  
The BRA also identified potential exposure routes at OU-1, including external radiation, 
inhalation of dust and gas, dermal contact and incidental ingestion of soil (Auxier & 
Associates, 2000). 
 
At OU-1, the BRA indicated risks for the future hypothetical exposure at the upper end or 
slightly exceeding the acceptable risk range.  On a constituent-comparison basis, the 
materials contained at OU-1 do not present the same level of risk inherent in managing 
hazardous wastes.  It is therefore inappropriate to consider the RCRA Subtitle C landfill 
closure requirements as ARARs since they are significantly more stringent than 
necessary to address the risks present at OU-1. 
 
 

2. The RI was not designed to provide definitive conclusions about potential for 
contaminants to leach to groundwater over time. 

 
The other major concern which the RCRA Subtitle C landfill closure regulations are 
designed to address is the risk presented by leachate formation, leachate migration, post-
closure escape of hazardous waste, hazardous constituents, leachate contaminated run-
off, and decomposition of hazardous waste products to the ground or surface waters (See 
e.g., 40 C.F.R. 264.111.)  The hazardous waste regulations and the Final Cover Guidance 
contain EPA’s two-part RCRA liquids management strategy, e.g., a) minimize leachate 
generation by keeping liquids out of the unit; and b) detect, collect and remove leachate 
within the unit (EPA, 1989).  The cornerstone of the strategy is keeping water out of the 
landfill and the final cover requirements are designed to be sufficiently stringent to 
altogether prevent the infiltration of liquid. 
 
The presumptive remedy for municipal landfills assumes a Subtitle D landfill cap will be 
installed and maintained over landfill sites.  For OU-1, the Subtitle D cap will be 
protective against the potential for leaching in light of the limited impact shown by 
groundwater monitoring to date. 
 

3. OU-1 is a large, pre-regulation landfill and has likely experienced all major 
settling and subsidence. 
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The RCRA Final Cover Guidance for hazardous waste sites provides for specific sloping 
requirements, a venting system and if necessary, an interim closure period to allow for 
major settling to occur which may result from drums rupturing and causing subsidence, 
or biodegradation of organic matter.  These provisions are designed to ensure the 
integrity and structure of the landfill closure system.  These requirements are not relevant 
and appropriate for the same reasons articulated in the additional evaluation of the RCRA 
Subtitle D and Missouri Solid Waste requirements. 
 
As applied to OU-1, the landfill is large (the total parcel is approximately 200 acres) and 
is over 50 years old.  No drums were identified as part of the RI that could potentially 
rupture and cause subsidence.  Due to the landfill’s age, it is likely that all major settling 
and subsidence has already taken place.  
 

3.1.3.3 RCRA Subtitle D 
 
As discussed in Section 4 of this FS report, the West Lake Landfill is a municipal solid 
waste landfill that is being evaluated for potential remedial actions pursuant to EPA's 
“Presumptive Remedy for CERCLA Municipal Landfill Sites” guidance (EPA, 1993b).  
As the primary focus of the presumptive remedy approach for solid waste landfills is 
source containment, the RCRA Subtitle D requirements (or MDNR equivalent 
requirements) represent the primary standards for design and implementation of the 
containment remedy.  Specifically, the landfill cover design, gas control measures, 
maintenance, groundwater monitoring, and corrective action criteria of these regulations 
are potentially relevant and appropriate. 
 
Pursuant to Subtitle D of the Resource Conservation and Recovery Act (RCRA), EPA 
promulgated minimum criteria, including capping requirements, upon closure of a landfill 
that apply to new landfills.  The EPA’s rule only applies to new facilities or expansions, it 
does not apply to existing units [56 Fed. Reg. 50978-51007 (Oct. 9, 1991)].  Therefore, 
the Subtitle D requirements are not applicable to OU-1 but as they address waste 
materials and situations similar to those found in OU-1, the requirements of these 
regulations may in part be relevant and appropriate for remedial actions for OU-1 as 
discussed further below. 
 
Under RCRA Subtitle D, a state may promulgate more stringent regulations for landfills 
in that state, provided that the EPA approves of the state’s regulations.  Missouri is an 
approved state for providing regulations for landfills.  Missouri promulgated its 
regulations in 1997 [22 Mo Reg 1008, (June 2, 1997)] and they became effective July 1, 
1997.  The Missouri landfill requirements establish closure requirements for existing 
sanitary landfills that close after October 9, 1991.  In response to a comment made at the 
time Missouri proposed its closure requirements, MDNR stated that “[m]any of the 
changes in this amendment are not applicable to existing facilities that have existing 
permits and have already been constructed.  It is not the intent of the department to 
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impose the requirements of the revised rule on existing facilities in an unreasonable 
manner.” [22 Mo. Reg. 1008, 1008 (June 2, 1997) (Order of Rulemaking)].  The portion 
of the West Lake Landfill that includes OU-1 closed circa 1974. Therefore, the Missouri 
closure requirements are not applicable requirements for remedial action under CERCLA 
since they only apply to closure and post-closure plans for active landfills at the time the 
regulation was promulgated. 
 
Although the RCRA Subtitle D requirements and the Missouri landfill closure 
requirements are not applicable to remedial action of OU-1, the NCP requires that an 
evaluation be made as to whether such requirements are, nevertheless relevant and 
appropriate.  “For action-specific requirements, generally the test for relevance is whether 
the action contemplated at the CERCLA site is similar." [53 Fed. Reg. 51394-51436 
(Dec. 21, 1988)]. 
 
The closure requirements of the Missouri landfill regulations specify final slope grades 
and cover requirements to minimize infiltration and erosion.  Therefore, these 
requirements are considered to be potentially relevant and appropriate for remedial 
actions for OU-1. 
 
The MDNR regulations require cover to be applied to minimize fire hazards, infiltration 
of precipitation, odors and blowing litter; control gas venting and vectors; discourage 
scavenging; and provide a pleasing appearance [10 CSR 80-3.010(17)(A)].  The MDNR 
regulations require that as each phase of a sanitary landfill is completed, a final cover 
system shall be installed at portions of existing sanitary landfills without composite 
liners.  This final cover shall consist of at least two feet (2’) of compacted clay with a 
coefficient of permeability of 1 x 10-5 cm/sec or less overlaid by at least one foot (1’) of 
soil capable of sustaining vegetative growth [10 CSR 80-3.010(17)(C)(4)].  Placement of 
soil cover addresses the requirements for minimization of fire hazards, odors, blowing 
litter, control of gas venting and scavenging.  Placement of clay meeting the permeability 
requirement addresses the requirement for minimization of infiltration of precipitation.  
Placement of soil and establishment of a vegetative cover meets the requirement of 
providing for a pleasing appearance.   
 
The MDNR landfill regulations also contain minimum and maximum slope requirements.  
Specifically, these regulations require the final slope of the top of the sanitary landfill 
shall have a minimum slope of five percent (5%) [10 CSR 80-3.010(17)(B)(7)].  MDNR 
regulations also require that the maximum slopes be less than 25% unless it has been 
demonstrated in a detailed slope stability analysis that the slopes can be constructed and 
maintained throughout the entire operational life and post-closure period of the landfill.  
Even with such a demonstration, no active, intermediate or final slope shall exceed 
331/3%.  The purpose of this requirement is to prevent slope stability or erosional failure 
of the landfill side slopes. 
 
Portions of Area 1 and much of Area 2 contain slope angles of less than 5% and in some 
portions of Area 1 and much of Area 2 less than 2%.  Portions of the landfill berm 



   
 

 
Feasibility Study 
West Lake Landfill OU-1 
 5-8-06 

40 

located along the northern boundary of Area 1 and the western boundary of Area 2 
contain slopes greater than 25%.  Portions of the landfill berm on the west side of Area 2 
also exceed 331/3%.  In the early 1970’s, a slope failure consisting of erosion and washout 
occurred in the central portion of the landfill berm on the west side of Area 2.  This slope 
failure resulted in erosion, transport and deposition of radioactively impacted soil from 
Area 2 onto the adjacent Buffer Zone property. 
 
As disposal activities in the OU-1 portions of the West Lake Landfill were completed 
over 25 years ago, future differential settlement of the surface of the landfill would 
appear not to be a concern based on the results of the evaluations described in the 
referenced article.  However, as the MDNR regulations address slope angles of cover 
systems over solid waste landfills necessary for minimization of infiltration and erosion 
and OU-1 is part of a solid waste landfill, these requirements may potentially be 
appropriate for design of a new landfill cover for OU-1. 
 
Correction of past erosional failure of a portion of the landfill side slopes is included in 
the scope of the potential CERCLA remedial action.  Remedial alternatives have been 
developed to include regrading to increase the slope of the surface of OU-1 to 2% or 5% 
and to reduce the steeper portions of the existing landfill surface in OU-1 to 25% or less 
where possible.  Remedial action alternatives that include a concrete rubble layer which 
would provide additional erosion protection, protection against biointrusion, as well as 
providing a marker layer for future identification of the Site as a disposal facility, have 
also been developed and evaluated in the FS. 
 
The MDNR regulations are intended to regulate active landfill operations.  The 
radionuclide occurrences in OU-1 of the West Lake Landfill are present in portions of the 
landfill that were closed circa 1974.  As the MDNR regulations address active landfills 
and not retrofitting of closed landfills, it is reasonable to conclude that these regulations 
anticipate achieving the 5% slope requirement using refuse that is placed during 
operation of the landfill and not placement of significant thicknesses (5 to 10 ft or more) 
of soil across an entire landfill area after conclusion of the active landfill operations.  
Therefore, these requirements are not relevant to remedial action for OU-1.  As the 
MDNR regulations address slope angles of cover systems over solid waste landfills 
necessary for minimization of infiltration and erosion and OU-1 is part of a solid waste 
landfill, these requirements are potentially appropriate for OU-1. 
 
The MDNR requirements for cover design and minimum slope angle are potentially 
relevant and appropriate for construction of a new landfill cover.  These regulations 
would address issues associated with potential pathways of concern to OU-1 (erosional 
transport, infiltration and leaching to groundwater) and therefore are related to the 
purpose of the potential CERCLA remedial actions and address media and substances 
similar to those addressed by the potential CERCLA actions.  Although the purpose of 
these requirements was not intended to address radioactive emissions (e.g., gamma 
radiation) associated with OU-1, installation of an upgraded landfill cover would provide 
protection from radioactive emissions from OU-1.   
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The MDNR regulations are intended to address the design, operation and closure of 
active or new sanitary or construction demolition landfills and were not intended as 
standards for retrofitting previously closed landfills.  However, the cover design, 
minimum slope angle requirements, and the maximum slope angle requirements of the 
MDNR regulations are intended to prevent slope stability or erosional failure of landfill 
slopes.  The potential CERCLA remedial actions are intended in part to correct a 
previous erosional failure of a portion of the landfill slope and to limit infiltration and 
subsequent leaching of contaminants.  Consequently, the minimum and maximum slope 
angle and cover design requirements under the MDNR regulations may be potentially 
relevant to the potential CERCLA actions.  As the purpose of a landfill cover is to 
prevent infiltration and erosion, the cover design criteria are also potentially appropriate.   
 
The MDNR landfill regulations refer to a minimum slope of five percent (5%) [10 CSR 
80-3.010(17)(B)(7)].  During conversations between Mr. Evan Randall of Spencer Fane 
Britt & Browne, LLP and Mr. Frank Dolan of MDNR, Mr. Dolan indicated that the 
purpose of the minimum slope of 5% is to address potential settlement of a landfill over 
time and the creation of depressions in the landfill surface that would collect precipitation 
runoff and become areas of increased infiltration of precipitation.  Mr. Dolan further 
indicated that MDNR previously required a 2% slope on the surface but based on 
“common observations” of settlement of closed landfills MDNR subsequently 
determined that this slope angle was not great enough to prevent ponding of water due to 
differential settlement.  Mr. Dolan referenced an article by Dean K. Wall and Chris Zeiss 
in the Journal of Environmental Engineering (Vol. 121, No. 3, March 1995) as the only 
formal document that MDNR used to select the 5% slope.  In this article, the authors state 
that the process of differential settlement will take place within a 20 to 30 year period 
after a landfill is closed.  The article does not address what the slope angle should be on 
the final surface of the landfill after settling.  Based on the fact that landfilling of the 
portions of the West Lake Landfill in which Areas 1 and 2 are located was completed 
approximately 30 years ago, differential settlement is not a concern because the majority 
of the differential settlement and compaction of the refuse has already occurred.  
Therefore, a 2% minimum slope should be sufficient to promote drainage and reduce 
infiltration of precipitation.  As the 5% minimum final slope requirement was intended to 
be applied to active landfills and not retroactively applied to closed landfills, and given 
that the 2% slope is considered sufficient to promote drainage thereby reducing 
infiltration, the 5% final grade is not necessarily considered to be appropriate 
requirement.  Furthermore, use of a 2% slope should result in a lower potential for 
erosion, increasing the life of the cover and overall longevity of the remedy compared to 
a 5% slope which would be subject to greater erosion potential. 
 
3.1.3.4  MDNR CALM  (DRAFT – September 1, 2001) 
 
The MDNR draft Cleanup Action Levels for Missouri (September 1, 2001) (CALM) 
guidance document outlines a process for determining cleanup goals at Missouri sites 
with known or suspected hazardous substance contamination.  The CALM process was 
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developed for hazardous substance contamination which is to be remediated under 
Missouri’s Voluntary Cleanup Program (VCP) laws and regulations (10 CSR 25-15.010), 
as administered by MDNR’s Hazardous Waste Program.  This guidance has not been 
finalized by MDNR and therefore cannot be considered an ARAR for West Lake Landfill 
OU-1.  Further, because West Lake Landfill OU-1 is a Federal Superfund site and is not 
being addressed under Missouri’s VCP program, the CALM guidance document should 
not be regarded  as a TBC criteria.  
 
The CALM guidelines’ Appendix E provides a format for implementing proprietary use 
controls at contaminated sites.  Although CALM is not a legally binding requirement 
because it is (and may remain) a draft state regulation and not an approved and 
promulgated state regulation, the CALM Appendix E may provide a useful format for 
implementing use restrictions at the West Lake Landfill site.   
 

3.2 Remedial Action Objectives 
 
As part of the development of the Presumptive Remedy approach to CERCLA Municipal 
Landfills, EPA identified typical RAOs for the presumptive remedy (EPA, 1993b).  The 
RAOs identified by EPA for the municipal landfill presumptive remedy include the 
following: 
 

• Preventing direct contact with landfill contents; 
 
• Minimizing infiltration and resulting contaminant leaching to ground water; 

 
• Controlling surface water runoff and erosion; 

 
• Collecting and treating contaminated ground water and leachate to contain the 

contaminant plume and prevent further migration from the source area; and 
 

• Controlling and treating landfill gas. 
 
The RAOs identified by EPA in the presumptive remedy guidance (EPA, 1993b) address 
the potential migration pathways and exposures identified in Section 2.3 for OU-1.  The 
first objective of preventing direct contact with landfill contents addresses direct 
exposure to contaminated soil or waste materials.  This objective will also include 
prevention of exposure to gamma radiation.  The second and third objectives identified in 
the presumptive remedy guidance are directly applicable to OU-1.  As a plume of 
contaminated groundwater does not exist beneath or downgradient of OU-1, the fourth 
objective is not applicable to OU-1; however, as limited occurrences of radionuclides 
have been detected in shallow groundwater beneath OU-1, groundwater monitoring may 
be a required component of any remedy that may be selected for the OU-1.  As landfill 
gas (methane or methane plus VOCs) plus radon have been identified as potential issue 
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for OU-1, the fifth objective of controlling and treating landfill gas, including radon 
emissions from OU-1 is applicable to OU-1. 
 
Based on application of the presumptive remedy guidance, the following RAOs have 
been identified for OU-1: 
 

1. Prevent direct contact with landfill contents and exposure to radiation; 
 
2. Minimize infiltration and any resulting contaminant leaching to groundwater; 

 
3. Control surface water runoff and erosion and decrease the potential for erosion 

and subsequent transport of radiologically impacted materials; and 
 

4. Control radon and landfill gas emissions. 
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4 TECHNOLOGY SCREENING AND ALTERNATIVES DEVELOPMENT 
 
The beginning of this section of the FS describes the process used to screen technologies 
that are then used as components of potential OU-wide remedial alternatives.  Potential 
OU-wide remedial alternatives are developed at the end of this section. 
 
The process of identifying OU-wide remedial alternatives begins with identification of 
the potential scope of any remedial action.  General response actions (GRAs) that may be 
applicable to the OU based on the results of the site characterization (Section 2) and the 
RAOs established in Section 3 are then identified.  Potential remedial action technologies 
associated with each GRA that may be applicable to OU-1 and the RAOs are first 
identified and screened based on technical implementability.  The resultant technologies 
are then evaluated based on anticipated effectiveness, implementability and relative cost 
to identify the most applicable technologies.  These technologies are then combined to 
develop remedial action alternatives for OU-1 for the West Lake Landfill.  In Section 5 of 
this FS, the remedial action alternatives are subjected to detailed analysis for the various 
factors required for evaluation in accordance with the NCP (EPA, 1990). 
 

4.1 Technology Identification 
 
Each GRA is identified in this section based on site conditions and the established RAOs.  
These GRAs are then used to identify potentially applicable technologies.  The criteria 
for identifying potentially applicable technologies are provided in EPA guidance (EPA, 
1988a) and in the NCP.  A strong statutory preference for remedies that are reliable and 
provide long-term protection is identified in Section 121 of CERCLA, as amended.  The 
primary requirements for a final remedy are that it be both protective of human health 
and the environment and cost effective.  Hence, technology screening focuses on these 
two factors.  
 
Media-specific GRAs are developed to address the RAOs established for a site or OU.  
Given the environmental setting and the nature and extent of contamination described in 
Section 2 and the RAOs and potential ARARs discussed in Section 3, a list of GRAs that 
may be applicable to OU-1 at the West Lake Landfill was assembled and is as follows: 
 

• No action; 
 
• Institutional controls; 
 
• Monitoring; 
 
• In-situ containment; 
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• Physical treatment/pretreatment in-situ; 
 
• Chemical treatment/pretreatment in-situ; 
 
• Removal (of soil from the buffer and Crossroad properties or of 

radiologically-impacted material within Areas 1 or 2); 
 
• Physical treatment/pretreatment following Removal (subject to Removal 

being retained as a GRA); 
 
• Chemical treatment/pretreatment following Removal (subject to Removal 

being retained as a GRA); 
 
• Disposal (subject to Removal being retained as a GRA). 

 
For each GRA, broad technology groups and specific process options that could be used 
to implement these actions are identified.  Technologies refer to general types of actions 
(e.g., capping and covers).  Process options refer to the specific processes within each 
technology type (e.g., soil cover).  Information from the literature, including 
applicability, performance, removal efficiencies, operation and maintenance (O&M) 
requirements, implementability, and the relative cost of candidate technologies was 
considered in preparing the list of technologies and process options provided on Figure 4-
1.  USEPA’s Presumptive Remedy for CERCLA Municipal Landfill Sites guidance 
(EPA, 1993b) was also used to identify technologies and process options.  As discussed 
later in this section, No Action is included to provide a reference as a basis for 
comparison with the other alternatives that are developed.   
 

4.2 Screening and Evaluation of Potentially Applicable Technologies 
 
In this section, the universe of technologies and process options identified for each GRA 
is initially screened.  The number of remaining technologies and process options is then 
further reduced through an evaluation process.  Surviving technologies and process 
options are described at the end of this section. 
 

4.2.1 Screening of Potentially Applicable Technologies 
 
The universe of potentially applicable technology types and process options applicable to 
each GRA is initially reduced through screening based on technical implementability.  
The results from this initial screening based on technical implementability are also 
included on Figure 4-1.  The following technologies and process options were eliminated 
because of various implementability issues discussed under the screening comments on 
Figure 4-1: advisories as institutional controls; all physical treatment/pretreatment in-situ 
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(dewatering/drying, nonthermal extraction, and thermal destruction); all chemical 
treatment/pretreatment in-situ (soil flushing and stabilization/solidification [S/S]); all 
physical treatment/pretreatment following removal; and contact extraction and S/S under 
the GRA of chemical treatment/pretreatment following removal. 
 

4.2.2 Evaluation of Potentially Applicable Technologies 
 
Technologies and process options considered technically implementable are evaluated in 
detail based on effectiveness, implementability (both technical and administrative), and 
relative cost as defined by the following factors: 
 

• Effectiveness - in terms of protecting human health and the environment in both 
the short term and the long term; 
 

• Implementability - in terms of technical feasibility, resource availability, and 
administrative feasibility; and 
 

• Cost - in a comparative manner (i.e., lower, moderate, or higher relative to other 
technologies within the same GRA) for technologies of similar performance and 
implementability. 

 
Technologies and process options that are not effective in protecting human health and 
the environment, that cannot be implemented because of the physical characteristics of 
the site or materials of concern, or that have a cost that is an order of magnitude greater 
than a similar technology, are eliminated during this phase.  In accordance with EPA 
guidance (EPA, 1988a), effectiveness is the major emphasis of this evaluation.  Less 
weight is provided to implementability and cost.  The results of the evaluation of 
potentially applicable technologies are shown on Figure 4-2.  
 

4.3 Potentially Applicable Technologies 
 
The technologies and process options that were retained after the effectiveness, 
implementability, and cost evaluation shown on Figure 4-2 were assembled into 
combined OU-wide alternatives identified in Section 4.4.  These potential technology 
types and process options are described and discussed in the following subsections. 
 

4.3.1 Institutional Controls 
 
EPA defines institutional controls as non-engineered instruments, such as administrative 
and legal controls, that help to minimize the potential for human exposure to 
contamination and/or protect the integrity of the remedy.  Human exposure to 
radiologically-impacted materials in OU-1 could potentially occur from direct exposure 
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to the landfilled materials, exposure to impacted media or exposure to radiation from the 
radiologically-impacted materials.  Activities that could potentially affect the integrity of 
any remedy implemented at the Site could include drilling, excavation or other surface 
disturbances or subsurface intrusions that could degrade the integrity of the existing or 
upgraded landfill cover or changes in surface water runoff patterns, intensity, flow or 
drainage system that could result in erosion of the existing or upgraded landfill cover. 
 
Institutional controls will also provide the mechanism for insuring access to the landfill 
and as needed adjacent properties for purposes of performing operations, monitoring and 
maintenance activities for the remedy.  Such controls will also provide a mechanism for 
EPA and/or MDNR access to the Site to inspect and monitor compliance with the remedy 
requirements and the overall effectiveness of the remedy. 
 
In accordance with the NCP, institutional controls are generally used in conjunction with, 
rather than in lieu of, engineering remedies.  Where the opportunity exists, institutional 
controls should be “layered” (i.e., use multiple institutional controls) or implemented in a 
series to provide overlapping assurances.   
 
EPA recognizes four categories of IC mechanisms:  
 

1. Proprietary Controls - these controls are based on state property law with the most 
common examples being easements and covenants; 

 
2. Governmental Controls - these controls use the authority of an existing unit of 

government such as zoning and building codes; 
 

3. Enforcement and Permit Tools - these legal tools include orders, permits and 
consent decrees; and 

 
4. Informational Devices - these devices include deed notices and State registries or 

advisories.   
 
Institutional controls are measures that minimize public exposure by limiting access to or 
use of contaminated areas.  Institutional controls are effective as informational devices 
and can constitute an enforceable property interest, but institutional controls do not 
preclude access to or use of property.  Institutional controls do not reduce contaminant 
toxicity, mobility, or volume, but they can reduce the potential for exposure to 
contaminated material.  Institutional controls, such as land use covenants, and limitations 
on groundwater use, are used as appropriate to supplement engineering controls such as 
fencing or containment to prevent or limit exposure to affected environmental media 
and/or to ensure the effectiveness of other response actions.  Institutional controls can 
include both on-site and off-site institutional controls.  
 
Property use restrictions at the West Lake Landfill Site will be implemented through the 
placement of institutional controls.  The specific institutional control design and 
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implementation strategy will be a component of the remedial design planning process 
following release of the OU-1 Record of Decision by EPA.  Where appropriate, multiple 
mechanisms, or a “layered” approach, will be used to enhance the effectiveness of the 
institutional control strategy.  See above for the general categories of institutional control 
mechanisms.  
 
At the West Lake Landfill Site, the affected properties are privately owned and the use 
restrictions must be maintained for a long period of time.  Therefore, proprietary controls 
should be considered because they generally run with the land and are enforceable.  The 
primary examples of proprietary controls, covenants and easements, are based in real 
property law and generally create legal property interests.  This involves placing a legal 
instrument in the chain of title of the property.  A property interest may be conveyed 
from the property owner (grantor) to a second party (grantee) for the purpose of 
restricting land or resource use. These types of controls can be binding on subsequent 
purchasers of property giving them a measure of long-term reliability. 

Covenants under common law are typically promises to do something (affirmative) or not 
to do something (negative) with regard to the land.  In case of a breach of the covenant, 
contract law usually applies.  This means that the available remedies in case of a breach 
of the covenant would generally be limited to monetary damages. 
 
Restrictive covenants may be an effective tool for implementing and enforcing the use 
restrictions established as part of the remedy for the West Lake Landfill Site.  Easements, 
allowing the easement holder to enter or use property for a stated purpose, could be 
useful for adjacent property, e.g., the Crossroad property, to secure access rights for any 
long-term monitoring or maintenance needs.   
 
The institutional control component (Appendix E) of the MDNR CALM draft regulations 
consists primarily of a restrictive covenant with an easement provision that allows 
MDNR access to a site for the duration of the restrictive covenant for the purpose of 
conducting periodic inspections.  As grantee, MDNR has the authority to enforce the 
restrictive covenant.  CALM Appendix E requires that the restrictive covenant state the 
intention of the property owner to make the covenant and the easement effective in 
perpetuity or until the MDNR determines that they are no longer necessary.  This type of 
language ensures that a court will interpret the restrictive covenant and easement to run 
with the land and be binding on a current owner and all subsequent owners of the 
property, regardless of any case law that might support a different conclusion.  As such, 
the CALM Appendix E language provides a useful format for implementing use 
restrictions at the West Lake Landfill site, including the requirement that a property 
owner sign and record the restrictive covenant with the Recorder’s Office in the county in 
which the property is located. 

In addition to the above proprietary controls, the MDNR has promulgated regulations 
pertaining to the location and construction of water wells.  The Well Construction Code 
(10 C.S.R. 23-3.010) prohibits the placement of a well within 300 feet of a landfill.  
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These rules should provide an additional layer of protection against the placement of 
wells on or near the West Lake Landfill. 

Also, the West Lake Landfill site has been listed by MDNR on the State’s Registry of 
Confirmed, Abandoned, or Uncontrolled Hazardous Waste Disposal Sites in Missouri 
(Registry).  The Registry is maintained by the MDNR pursuant to the Missouri 
Hazardous Waste Management Law, Mo.Rev.Stat. Section 260.440.  Sites listed on the 
Registry appear on a publicly available list.  A notice is filed with the County Recorder of 
Deeds and notice must be provided by the seller to any potential buyers of the property.    
The remedial design Work Plan will contain an institutional control design and 
implementation plan specifying the institutional controls and identifying the steps 
necessary to implement proprietary controls.  At a minimum, the controls will provide 
detailed descriptions of the types and locations of the residual contaminants, the parties 
involved, provisions for third party enforcement, the parties’ rights, the resource/use 
restrictions, language to assure that the institutional controls are binding on subsequent 
purchasers, and specific notice and approval requirements for modifying or terminating a 
control.  Title documentation also generally will be required.   

The Operation and Maintenance (O&M) Plan will contain procedures for surveillance, 
monitoring and maintenance of the institutional controls.  The O&M Plan will provide for 
notice to EPA and/or the state of any institutional control violations, planned or actual 
land use changes, and any planned or actual transfers, sales or leases of property subject 
to the use restrictions. 

The use restrictions or institutional controls objectives described below apply to all cap 
alternatives meeting the Subtitle D cover system requirements (i.e., L4, L5, and L6).  
These restrictions must be maintained until the remaining hazardous substances at the 
Site are sampled at levels allowing for unlimited use and unrestricted exposure.  These 
use restrictions do not apply to activities related to the implementation, maintenance, 
monitoring or repair of the remedy. 

These use restrictions should apply within the boundary of the cover system(s) for Area 1 
and Area 2, including all bordering buffer areas (OU 1 Area). 
 

1. Prevent development and use for residential housing, schools, 
childcare facilities or playgrounds. 

2. Prevent development and use for industrial or commercial purposes, 
such as manufacturing, offices, storage units, parking lots or other facilities, 
that are incompatible with the function or maintenance of the landfill cover. 

3. Prevent construction activities involving drilling, boring, digging, or 
other use of heavy equipment that could disturb vegetation, disrupt grading or 
drainage patterns, cause erosion or otherwise compromise the integrity of the 
landfill cover, or manage these activities such that any damage to the cover is 
avoided or repaired. 



   
 

 
Feasibility Study 
West Lake Landfill OU-1 
 5-8-06 

50 

4. Prevent the use of all groundwater underlying these areas. 

5. Retain access necessary for continued maintenance, monitoring, 
inspections and repair. 

The use restrictions for adjacent disposal areas will be identified under the West Lake 
Landfill OU 2 Feasibility Study or as part of implementation of post-closure regulations 
for the permitted portions of the landfill.  Coordination across operable units will ensure 
that use restrictions are complementary. 

The following use restrictions should apply to the non-disposal areas of the West Lake 
Landfill site. 

1. Prevent development and use for residential housing, schools, 
childcare facilities or playgrounds. 

2. Any new or existing structures for human occupancy should be 
assessed for gas accumulation, and mitigating engineering measures, such as 
foundation venting, should be employed as necessary. 

3. Manage any construction activities, such as drilling, boring, digging, 
or other use of heavy equipment to avoid disturbance of the OU 1 Area. 

4. Prevent the use of all groundwater underlying these areas. 

5. Retain access necessary for continued maintenance, monitoring, 
inspections and repair. 

Contaminated soils may remain on portions of the Ford property, which consists of the 
buffer property owned by Rock Road and Lot 2A2 owned by Crossroad Industries (see 
Figure 2-8).  Under the Subtitle D landfill cover alternatives, it is anticipated that the toe 
of the landfill berm will be regraded and extended over the radiologically impacted areas.   
Under this scenario, the use restrictions listed under letter A, above, will encompass the 
impacted area of the Ford property and no additional use restrictions will be necessary to 
address this property.  Soil sampling will be undertaken to support the remedial design 
and confirm these assumptions.  
 

4.3.2 Access Restrictions 
 
Access restrictions generally involve physical barriers to entry such as fences and guards.  
These barriers are intended to prevent access to controlled areas.  They serve to minimize 
the potential for deliberate or inadvertent trespass into controlled areas.  The entire 
landfill site is fenced to control access to the Site.  Maintenance of the existing fencing is 
considered an integral part of the remedial actions developed for OU-1.  Additional 
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fencing around Areas 1 and 2 is considered a potential additional measure to further 
control access to these areas.   
 

4.3.3 Monitoring 
 
Monitoring is a process option that is expected to be a component of each remedial 
alternative discussed in Section 4.4, except the No Action alternative.  Monitoring may 
serve the purpose of evaluating contaminant levels and migration and, depending on the 
remedial action selected, to evaluate the performance and effectiveness of any remedial 
action technology or process option employed. 
 

4.3.4 In-Situ Containment 
 
In-situ containment consists of technologies that confine contaminated media at their 
current locations.  These technologies reduce contaminant mobility and the associated 
potential for exposure, but they do not reduce contaminant toxicity or volume.  In-situ 
containment technologies include surface controls/diversions, surface water/sediment 
control barriers, dust controls, and caps and covers. 
 
Surface controls/diversions are used to divert surface runoff around contaminated areas to 
minimize potential for contact of surface water runoff with impacted soils or for 
contaminant re-suspension.  Graded contours, swales, and berms can effectively control 
surface water runon and runoff and can limit the mobility of contaminants.  
Sedimentation basins could also be used in conjunction with surface controls/diversions 
for surface water control.  These measures would not, however, be effective for any off-
site surface waters that are hydrologically connected to each other and to the local 
groundwater system. 
 
A contaminated area can be encapsulated by placing low permeability surface seal 
barriers such as caps and covers on top of the area.  Capping of soil and sediment could 
effectively limit airborne emissions and reduce precipitation-enhanced percolation, 
infiltration, and leaching.  A variety of materials can be used in the construction of caps 
and covers depending on the design considerations for the cap or cover including soils, 
admixtures, and synthetic membranes.  Factors influencing the selection of materials and 
design include the desired functions of cover materials, waste characteristics, climate, 
hydrogeology, projected land use, and availability and costs of cover materials.   
 
For Areas 1 and 2 of OU-1 at the West Lake Landfill, asphalt or concrete covers were 
screened-out because of potential cost and maintenance requirements and are inconsistent 
with the cover design requirements of the Subtitle D regulations.  Synthetic membrane 
and multilayer/multimedia material covers were also screened-out because they are 
inconsistent with the existing landfill cover and cover requirements.  Soil, clay, and 
vegetation layer covers were retained.  In addition for Areas 1 and 2, surface preparation 
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such as filling of surface depressions may be required prior to any cap or cover 
placement.   
 

4.3.5 Excavation 
 
Excavation of radiologically-impacted material can limit contaminant mobility and 
volume at the affected area of concern and can facilitate treatment and disposal that could 
reduce contaminant toxicity, mobility, and volume.  Excavation can be applied to 
affected media at the site, and the appropriate technology and process option is a function 
of the physical properties of the medium. 
 
Excavation with conventional earth-moving equipment (e.g., bulldozers, backhoes, 
scrapers, and front-end loaders) can effectively remove bulk material such as 
radiologically-impacted surface soil on the buffer/Crossroad properties.  In addition, 
consideration must be given to the type and composition of material to be excavated, 
which can affect the size of the excavation and the ability to separate the radiologically 
impacted soil from other fill material.   
 
Excavation of radiologically-impacted materials within Areas 1 and 2 is generally not 
considered feasible as the radiologically impacted soils are contained within an overall 
matrix of municipal solid waste, debris and other fill material.  Physical removal of 
radiologically-impacted soils would require excavation of large volumes of solid waste to 
remove small volumes of affected soil.  Such activities could result in strong odor 
emissions.  Furthermore, separation of soil (both impacted and non-impacted) from solid 
waste materials would necessitate screening of the excavated materials.  Screening of 
refuse is a very labor intensive activity due to the need to physically remove plastic and 
other debris that fouls the shaker screen.  Cleaning of the screen could expose workers to 
gamma radiation under conditions that would be difficult to provide adequate protection.   
 
Although wholesale excavation of the radiologically-impacted materials within Areas 1 
and 2 is generally not considered feasible, this FS includes selective excavation of 
radiologically impacted materials containing higher levels of radionuclides as a potential 
remedial technology.  Excavation of radiologically impacted soil that may still remain on 
the Buffer Zone and Crossroad property, if any, and consolidation of that excavated soil 
in Area 2 is also considered.  Excavation of Buffer Zone and Crossroad property soil 
could be performed using standard construction equipment and techniques including a 
bulldozer and loader to scrape and load the soil into trucks that would subsequently 
transport the excavated soil to Area 2.  Alternatively, scrapers could be used to excavate, 
transport and stockpile the soil. 
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4.3.6 Disposal 
 
If the selected remedy were to include excavation of portions of Area 1 or 2 for offsite 
disposal, the radiologically-impacted material removed from the Site would be 
transported to a permitted off-site facility for disposal.  Disposal of commercial (non-
Department of Defense) low-level radioactive waste is governed by the Low-Level 
Radioactive Waste Policy Act of 1980 (Public Law 96-573) and the Low-Level 
Radioactive Waste Policy Amendments Act of 1985 (Public Law 99-240) which gave the 
states responsibility for disposal of their low-level radioactive waste.  The Act 
encouraged the states to enter into compacts that would allow them to dispose of waste at 
a common disposal facility.  Most states have entered into compacts; however, no new 
disposal facilities have been built since the Act was passed. 
 
Missouri, along with the states of Indiana, Iowa, Minnesota, Ohio, and Wisconsin, is a 
member of the Midwest Interstate Low-Level Radioactive Waste Compact.  There are no 
permitted low-level radioactive waste disposal sites within any of the member states of 
the Midwest Interstate Low-Level Radioactive Waste Compact.  Consequently, disposal 
of low-level radioactive waste generated within the compact states must be disposed 
outside of the compact.   
 
Only four active, licensed low-level radioactive waste disposal facilities exist in the 
United States.  These include the Chem Nuclear facility in Barnwell, South Carolina, the 
Envirocare of Utah facility near Clive, Utah, the Envirosafe facility in Idaho, and the 
Hanford Low-Level Radioactive Waste facility operated by U.S. Ecology.  The Chem 
Nuclear site accepts waste from all U.S. generators except those in the Rocky Mountain 
and Northwest compacts.  Beginning in 2008, this facility will only accept waste from the 
Atlantic Compact states (Connecticut, New Jersey, and South Carolina).  The Envirocare 
and Envirosafe facilities accept wastes from all regions of the United States.  The 
Hanford site only accepts wastes from the Northwest and Rocky Mountain compacts.  
Consequently, only three licensed commercial waste disposal facilities, Chem Nuclear, 
Envirosafe, and Envirocare, could currently accept radiologically impacted material that 
may be excavated from the West Lake Landfill for offsite disposal.   
 
Several former uranium mills, such as International Uranium (USA) Corporations White 
Mesa Mill near Blanding, Utah, accept low-level radioactive wastes that can be 
reprocessed for recovery of uranium.  The radiologically impacted materials at the West 
Lake Landfill contain uranium in addition to thorium and radium and therefore may be 
suitable for acceptance for re-processing at an uranium mill; however, the presence of 
refuse and other solid wastes within which the radionuclides are present make these 
materials unsuitable for re-processing at an uranium mill. 
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4.4 Development of Alternatives 
 
In this section, technologies and process options retained in Section 4.3 are assembled 
into remedial alternatives.  This section describes the statutory requirements related to 
remedial alternative development, EPA’s presumptive remedy approach to CERCLA 
municipal landfill sites such as the West Lake Landfill, an evaluation of potential “hot 
spot” remediation, and the remedial alternatives for OU-1.   
 

4.4.1 NCP Requirements for Remedial Alternatives 
 
For source control actions, the NCP (EPA, 1990) requires the following types of 
alternatives to be developed as appropriate: 
 

• A range of alternatives in which treatment that reduces the toxicity, mobility, or 
volume of the hazardous substances, pollutants, or contaminants is a principal 
element; 
 

• Other alternatives which, at a minimum, treat the principal threats posed by the 
site but vary in the degree of treatment employed and the quantities and 
characteristics of the treatment residuals and untreated waste that must be 
managed; 
 

• One or more alternatives that involve little or no treatment, but provide protection 
of human health and the environment primarily by preventing or controlling 
exposure to hazardous substances, pollutants, or contaminants, through 
engineering controls, for example, containment, and, as necessary, institutional 
controls to protect human health and the environment and to assure continued 
effectiveness of the response action; 
 

• One or more innovative treatment technologies for further consideration, if those 
technologies offer the potential for comparable or superior performance or 
implementability, fewer or less adverse impacts than other available approaches, 
or lower costs for levels of performance similar to that of demonstrated treatment 
technologies; and 
 

• A no-action alternative. 
 

4.4.2 Presumptive Remedy Approach for CERCLA Municipal Landfills 
 
Section 300.430(a)(iii)(B) of the NCP contains the expectation that engineering controls, 
such as containment, will be used for waste that poses a relatively low long-term threat or 
where treatment is impracticable.  The preamble to the NCP identifies municipal landfills 
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as a type of site where treatment of the waste may be impracticable because of the size 
and heterogeneity of the contents (55 FR 8704).  Waste in CERCLA landfills usually is 
present in large volumes and is a heterogeneous mixture of municipal waste frequently 
co-disposed with industrial and/or hazardous waste.  Because treatment is usually 
impracticable, EPA generally considers containment to be the appropriate response 
action, or the “presumptive remedy” for the source areas of municipal landfill sites. 
 
Presumptive remedies are preferred technologies for common categories of sites, based 
on historical patterns of remedy selection and EPA’s scientific and engineering 
evaluation of performance data on technology implementation.  The objective of the 
presumptive remedy approach is to use the Superfund program’s past experience to 
streamline site investigation and accelerate selection of cleanup actions.  EPA has issued 
guidance that establishes containment as the presumptive remedy for CERCLA municipal 
landfills (EPA, 1993b); data collection and preparation of RI/FS for CERCLA municipal 
landfill sites (EPA, 1991 and 1995); application of the CERCLA municipal landfill 
presumptive remedy approach to military landfills including those that contain 
radioactive wastes (EPA, 1996b); reuse of CERCLA municipal landfill sites (EPA, 
1999); and other aspects of the presumptive remedy approach to CERCLA municipal 
landfill sites (EPA, 1992, 1993a, and 1997c).  Copies of these guidance documents are 
included as Appendix A to this FS. 
 
Areas 1 and 2 are part of larger areas previously used for solid waste landfill disposal as 
part of historic operations at the West Lake Landfill.  As Areas 1 and 2 are part of a solid 
waste landfill, they meet the primary criteria for use of EPA’s presumptive remedy for 
CERCLA Municipal Landfill sites.  Areas 1 and 2 contain municipal solid waste and 
construction and demolition debris that are intermixed with soil that was used for daily, 
intermediate, and final cover.  Some of the soil used for cover material contained 
radionuclides.  Consequently, the volume of waste materials (municipal solid waste, 
construction and demolition debris, and radiologically-impacted soil) represents a large 
volume or relatively low concentration waste thereby meeting the criteria established by 
EPA in the National Contingency Plan and the Presumptive Remedy Guidance for 
CERCLA Municipal Landfill sites for use of containment remedies.  The overall volume 
and heterogeneity of the waste materials in Areas 1 and 2 combined with their contiguity 
with other areas of solid waste disposal at the West Lake Landfill, make treatment of 
these wastes impractical and therefore use of containment technologies is appropriate for 
OU-1. 
 
Occurrences of radionuclides within Areas 1 and 2 are dispersed within soil material that 
is further dispersed throughout the overall, heterogeneous matrix of municipal refuse, 
construction and demolition debris and other, non-impacted soil materials.  
Consequently, excavation of the radiologically impacted materials for possible ex situ 
treatment techniques or possible offsite disposal is impracticable.  Due to the 
heterogeneous nature of the solid waste materials and the dispersed nature of the 
radionuclide occurrences within the overall solid waste matrix, in situ treatment 
techniques involving subsurface delivery of reagents or other substances to immobilize, 
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react with, or otherwise treat the radionuclide occurrences are not practicable.  Due to the 
presence of the radionuclide materials within the overall combustible matrix of solid 
waste, the presence of potentially explosive levels of landfill (methane) gas, the overall 
low silica content of the refuse and lack of a continuous matrix for heating, application of 
in situ thermal treatment techniques is impracticable.  Therefore, containment 
technologies and use of the presumptive remedy approach for municipal landfills is 
appropriate for OU-1. 
 
EPA expects to use presumptive remedies at all appropriate sites except under unusual 
site-specific circumstances.  The presence of radionuclides in a municipal landfill was not 
specifically addressed by EPA in the development of the presumptive remedy for 
CERCLA municipal landfill sites; however, EPA did address the presence of low level 
radionuclides in landfills as part of the development of the presumptive remedy approach 
for CERCLA military landfill sites.  EPA has established that the presumptive remedy 
approach for CERCLA municipal landfill sites should also be used for appropriate 
military landfills (EPA, 1996).  EPA has indicated that although waste types may differ 
between municipal and military landfills, these differences do not preclude the use of 
source containment as the primary remedy at appropriate military landfills, including 
those that contain low-level radioactive wastes (EPA, 1996).  In addition, EPA has used 
the containment presumptive remedy at other CERCLA municipal landfill sites that 
contained radionuclides (EPA, 1994).  Therefore, the presence of radionuclides does not 
negate use of the CERCLA municipal landfill presumptive remedy at the West Lake 
Landfill.   
 
The presumptive remedy guidance requires the EPA (or State) site manager to make the 
initial decision of whether a particular municipal landfill site is suitable for the 
presumptive remedy.  EPA’s Remedial Project Manager (RPM) has indicated that use of 
the presumptive remedy for CERCLA municipal landfills should be considered for use in 
the development and evaluation of potential remedial alternatives for the West Lake 
Landfill.   
 
Based upon their experiences at numerous CERCLA municipal landfill sites and as a 
result of the initiatives undertaken as part of the Superfund Accelerated Cleanup Model, 
EPA has initiated use of and developed presumptive remedies for specific types of sites, 
contaminants, or both, including CERCLA municipal landfill sites.  The presumptive 
remedy for CERCLA municipal landfill sites relates primarily to containment of the 
landfill mass and collection and/or treatment of landfill gas. In addition, measures to 
control landfill leachate, affected groundwater at the perimeter of the landfill, and/or 
upgradient groundwater that are causing saturation of the landfill mass may be 
implemented as part of the presumptive remedy. 
 
Based upon their experience, EPA has identified the following components for 
consideration in applying the presumptive remedy approach for source area containment 
at CERCLA municipal landfills: 
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• Landfill cap; 
 

• Source area groundwater control to contain plume; 
 

• Leachate collection and treatment; 
 

• Landfill gas collection and treatment; and/or 
 

• Institutional controls to supplement engineering controls. 
 
Of these, the landfill cap, landfill gas collection and treatment and institutional control 
actions are considered applicable to Areas 1 and 2.   
 
Construction of an upgraded landfill cap would achieve the following objectives: 
 

• Prevent direct contact with landfill contents and exposure to radiation; 
 

• Minimize infiltration and any resulting contaminant leaching to groundwater; 
 
• Control surface water runoff and erosion and decrease the potential for erosion 

and subsequent transport of radiologically impacted materials; and 
 

• Control radon and landfill gas emissions. 
 
Therefore, implementation of an upgraded landfill cap, consistent with the presumptive 
remedy approach, is well suited to the waste materials and site conditions in OU-1. 
 
As there is no plume of groundwater contamination associated with Areas 1 and 2, source 
area groundwater control is not applicable or required for Areas 1 and 2.  With the 
possible exception of the seep located in the southwestern portion of Area 2, no leachate 
discharge has been identified from Areas 1 and 2.  Therefore, leachate collection and 
treatment is not a required component of potential remedial actions for OU-1. 
 
Based on the results of the radon monitoring conducted during the RI, collection or 
control of radon gas is not considered necessary.  Radon testing performed during the RI 
indicated that the overall average radon emission from Areas 1 and 2 is close to the EPA 
standard of 20 pCi/m2s.  Installation of an upgraded landfill cover should result in a 
reduction in radon emissions.   
 
Methane gas measurements were performed as part of the RI field investigations.  During 
the RI, methane levels ranging from less than 1% to as much as 45% were observed in 
the various boreholes drilled for the RI.  The highest levels of methane were observed in 
boreholes drilled in Area 1.  Lower levels of methane were observed in Area 2; however, 
methane concentrations greater than 5% methane concentration by volume (the lower 
explosive limit or LEL for methane) were observed in both Area 1 and Area 2.  Methane 
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gas generation and accumulation has been observed in other areas of the West Lake 
Landfill.  The active portion of the West Lake Landfill has a methane gas collection and 
treatment system.  There is a continuing potential for methane gas accumulations within 
Area 1 or 2 as a result of waste materials disposed within or adjacent to Areas 1 and 2 
and therefore methane gas, monitoring, collection and/or treatment may need to be 
considered potential components of any remedial actions that may be taken for OU-1. 
 
Institutional and access controls have previously been implemented for the West Lake 
Landfill overall and Areas 1 and 2.  These are discussed under the No Action (L1) and 
Cover Repair and Maintenance, Additional Access Restrictions, Additional Institutional 
Controls, and Monitoring (L2) alternatives in Sections 4.4.4.1.1 and 4.4.4.1.2 below.  
Some of the existing institutional and access controls reference the consent order for the 
RI/FS, which will not be the operative remediation document once the remedy 
implementation phase begins.  Accordingly, additional or revised institutional controls 
may be determined to be necessary to restrict land uses or site development that could 
result in changes in potential exposure to radionuclides or other constituents contained in 
the radiologically-impacted materials or other wastes at the landfill.  Additional 
institutional controls may also be necessary to protect the integrity of any remedial 
actions implemented at the Site.  These institutional and access controls, along with any 
future additions to the existing institutional and access controls, will also serve to prevent 
future land uses that could potentially disrupt or otherwise affect the integrity of any 
remedial actions that may be taken at the Site. 
 
As discussed above, the potential exposure scenarios, possible hazards associated with 
OU-1, and the RAOs for OU-1 are addressed by the various remedy components 
associated with EPA’s presumptive remedy for CERCLA municipal landfill Sites.  The 
presence of radionuclides does not restrict or otherwise affect the applicability of the 
presumptive remedy approach to OU-1.  Therefore, this FS report, in particular the 
development of remedial alternatives for OU-1, has been performed consistent with the 
approach set forth in EPA's presumptive remedy guidance (Appendix A). 
 

4.4.3 Remediation of “Hot Spots” 
 
EPA’s guidance for presumptive remedies at CERCLA municipal landfill sites also 
describes issues to be addressed related to the characterization and possible treatment of 
“hot spots”.  Hot spots consist of highly toxic and/or highly mobile material that may 
present a potential principal threat to human health or the environment.  This section 
presents a summary of the evaluation of potential “hot spot” occurrences and possible 
“hot spot” remediation at the West Lake Landfill.  A more detailed evaluation is 
presented in Appendix B. 
 
Excavation or treatment of hot spots is generally practicable where the waste type or 
mixture of wastes is in a discrete, accessible location of a landfill.  A hot spot should be 
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large enough that its remediation would significantly reduce the risk posed by the overall 
site, but small enough that it is reasonable to consider removal or treatment. 
 
EPA guidance identifies four questions to be addressed to determine whether 
characterization and/or treatment of hot spots are warranted.  All four of these questions 
must be answered in the affirmative to support a decision to characterize and treat hot 
spots.  These four questions are as follows: 
 

• Does evidence exist to indicate the presence and approximate location of waste? 
 

• Is the hot spot known to be principal threat waste? 
 

• Is the waste in a discrete accessible part of the landfill? 
 

• Is the hot spot known to be large enough that its remediation will significantly 
reduce the threat posed by the overall site but small enough that it is reasonable to 
consider removal (e.g., 100,000 cubic yards or less)? 

 
With respect to the first question, reliable historic information regarding the location of 
the radionuclide materials does not exist.  Surveys and sampling conducted as part of the 
RI have identified the general locations of the occurrences of the radiologically impacted 
materials within Areas 1 and 2.  Results of the RI investigations indicate that the 
radiologically impacted soil material is dispersed both laterally and vertically throughout 
the overall, heterogeneous matrix of municipal refuse, construction and demolition 
debris, and unimpacted soil cover material.  Therefore, the exact location, boundaries and 
extent of the radiologically impacted materials cannot be precisely located and can only 
be approximately estimated, and the answer to the first question is no. 
 
As to the second question, principal threat wastes addressed by the presumptive remedy 
guidance for which hot spot remediation is most likely to be appropriate include liquids, 
areas contaminated with high concentrations of toxic compounds, and highly mobile 
material.  Occurrences of radiologically impacted materials at the West Lake Landfill are 
present in soil material, not liquids.  Variations in the levels of radionuclides do occur 
and a few areas with higher levels of radionuclides (e.g., near soil borings WL-209, WL-
210, WL-216, and WL-234) have been identified.  The properties of radionuclides and 
the presence of the radionuclides in soil material results in the radionuclide occurrences 
at the West Lake Landfill being generally immobile, and do not qualify as principal threat 
wastes as defined in the presumptive remedy guidance. 
 
As far as the third question is concerned, the radionuclides are not present in a discrete 
area, unit, or zone of the landfill.  The radiologically impacted materials are present in 
soil material contained within the overall matrix of municipal refuse, construction and 
demolition debris and unimpacted soil, making retrieval of the impacted materials 
impracticable.   
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With respect to the fourth question, removal of the majority of the radioactively impacted 
materials would require excavation of over 250,000 cubic yards of soil and refuse which 
exceeds the 100,000 cubic yards threshold value identified in the guidance.  Excavation 
of a smaller volume of radioactively impacted material would not significantly reduce the 
threat posed by the overall site beyond the protections afforded by the presumptive 
remedy.  Therefore, the answer to the fourth question is no.  
 
Based upon the evaluation of the four factors identified by EPA, implementation of “hot 
spot” removal as part of the remedial actions that may be undertaken for OU-1 at the 
West Lake Landfill does not meet the criteria established in the presumptive remedy 
guidance.  
 
Although there are no areas within OU-1 that meet EPA’s “hot spot” criteria, limited 
excavation and offsite disposal of the more accessible portions of the landfill material 
containing relatively higher concentration of radiologically impacted soils could offer 
some limited advantage in the event that institutional and engineering controls fail.  
Accordingly, excavation of a portion of radiologically impacted materials in OU-1 will 
be retained as a potential remedial alternative during the development of potential 
remedial alternatives for OU-1 and will be analyzed using the nine criteria specified by 
the NCP to provide assurance that application of the presumptive remedy approach is 
appropriate. 
  

4.4.4 Remedial Alternatives for OU-1 
 
Remedial alternatives were developed for OU-1 of the West Lake Landfill based upon 
EPA’s presumptive remedy approach to CERCLA municipal landfills, the technologies 
and representative process options retained by the screening and evaluation discussed in 
Sections 4.2 and 4.3 and the potential RAOs for OU-1 (Section 3.2).  Remedial 
alternatives were developed for containment of the wastes  (landfill  alternatives) and to 
address radiologically impacted soil on the Buffer Zone/Crossroad property (former Ford 
property). 
 
Areas 1 and 2 Landfill Alternatives 
 

• Alternative L1 – No Action 
 

• Alternative L2 – Cover Repair and Maintenance, Additional Access Restrictions, 
Additional Institutional Controls, and Monitoring 

 
• Alternative L3 – Soil cover to address gamma exposure and erosion potential 

 
• Alternative L4 –Regrading of Areas 1 and 2 (minimum slope of 2%) and 

installation of a Subtitle D cover system 
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• Alternative L5 – Regrading of Areas 1 and 2 (minimum slope of 5%) and 
installation of a Subtitle D cover system 

 
• Alternative L6 – Excavation of material with higher levels of radioactivity from 

Area 2 and regrading and installation of a Subtitle D cover system 
 
Historic erosion of the landfill berm along the north side of Area 2 resulted in deposition 
of radiologically impacted soil on the surface of the Buffer Zone and Crossroad property 
(formerly termed the Ford property).  The following remedial alternatives for the soil in 
this area will be evaluated as part of the development of potential remedial alternatives 
for West Lake Landfill OU-1: 
 
Buffer Zone / Crossroad Property (Ford property) Alternatives 
 

• Alternative F1 – No Action 
 

• Alternative F2 – Institutional and Access Controls 
 

• Alternative F3 – Capping and Institutional and Access Controls 
 

• Alternative F4 – Soil Excavation and Consolidation in Area 2 
 
The following sections describe each of the alternatives.  Additional information is 
provided in Section 5 as part of the evaluation of each alternative against the NCP 
criteria.   
 
There are various components of all of the remedies described above that either have 
already been implemented at the Site (e.g., access and institutional controls) or that are 
components of all of the alternatives (e.g., groundwater monitoring).  The various remedy 
components that are common to all of the alternatives are described as part of the No 
Action (Alternative L1) or the Cover Repair and Maintenance, Additional Access 
Restrictions, Additional Institutional Controls and Monitoring (Alternative L2) 
alternatives. 
 
As under all of the alternatives described above, waste materials will remain on site, OU-
1 is subject to ongoing review by EPA to assess the protectiveness and the effectiveness 
of the remedial actions that may be implemented at the Site.  By law, these reviews must 
be performed at a minimum of every five years and hence have come to be termed “Five 
Year Reviews”.  EPA has established guidance regarding the content and format of Five-
Year Reviews (EPA, 2001) that details the specific evaluations that must be performed in 
a Five Year Review to assess the ongoing protectiveness of a remedy performed pursuant 
to CERCLA.  A description of the Five Year Review process and the estimated costs 
associated with such reviews is included as part of the No Action alternative and is 
carried forward as part of all of the remedial alternatives being considered for OU-1. 
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The detailed description and conceptual design of each of the alternatives described 
below was based upon the results of the RI (EMSI, 2000) and the BRA (Auxier & 
Associates, 2000).  The detailed descriptions and conceptual designs included in this 
section are FS-level evaluations that provide an adequate basis for evaluation of 
alternatives and are not intended as final descriptions or designs for any remedial action 
that may be selected by EPA.  Additional evaluations and development of more detailed 
designs for any remedial action that may be selected by EPA will be conducted as part of 
any remedial design activities. 
 

4.4.4.1 Area 1 and 2 Landfill Alternatives 
 
Six potential remedial alternatives have been identified for the portions of the West Lake 
Landfill that contain radiological Areas 1 and 2.  These six alternatives are described 
below. 
 

4.4.4.1.1 Alternative L1 – No Action 
 
Alternative 1 (No Action) is included as required by the NCP to serve as a baseline for 
comparison of the other alternatives.  Under this alternative, no engineering measures 
will be implemented to reduce potential exposures or control potential migration from 
Areas 1 and 2.  Similarly, no additional institutional controls and no additional fencing 
will be implemented to control land use, access or potential future exposures to Areas 1 
and 2.  No monitoring will be conducted to identify or evaluate any potential changes that 
may occur to conditions at Areas 1 and 2 or to contaminant levels or occurrences. 
 
As previously discussed (Section 4.3.1), institutional controls are measures that preclude 
or minimize public exposure by limiting use of contaminated areas.  Under this 
alternative, the existing institutional controls at the Site would remain in effect but no 
onsite engineered measures would be implemented. 
 
The existing institutional controls consist of a covenant implemented and recorded in 
June 1997 against the deeds for the entire landfill prohibiting residential use and 
groundwater use.  An additional covenant was recorded in January 1998 restricting 
construction of buildings and underground utilities and pipes within Areas 1 and 2.  
These covenants automatically renew fifty years from the date first recorded and every 
twenty five years thereafter.  The covenants grant EPA, the MDNR, and the owners the 
right to enforce their restrictions and these restrictions cannot be terminated without the 
written approval of the current owners, MDNR and EPA.  Therefore, the existing 
institutional controls will remain in effect as part of the No Action alternative.  Copies of 
these land use covenants are included in Appendix C to this report.  Implementation of 
these institutional controls requires ongoing monitoring, maintenance and enforcement to 
be effective.   
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Under the No Action Alternative, the existing institutional controls along with the 
existing landfill fencing would continue to control and restrict access to or inappropriate 
development of Areas 1 and 2.  Although the existing institutional and access controls 
would continue in place to control current and future use of the landfill area and of Areas 
1 and 2 in particular, for purposes of the No Action alternative, it is assumed that 
monitoring, maintenance and enforcement of the existing institutional controls will not be 
performed.  Without monitoring, maintenance and enforcement, the existing institutional 
and access controls would not be effective at limiting exposure. 
 
As under the No Action alternative, and indeed for all of the alternatives being evaluated 
for OU-1, waste materials will remain on site, the No Action and other alternatives are 
subject to ongoing Five Year Reviews by EPA as required by Section 121 of CERCLA 
and the NCP.  The specific questions to be address by each Five Year Review include the 
following: 
 

1. Is the remedy functioning as intended by the decision documents? 
 
2. Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the 

time of remedy selection still valid? 
 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy? 

 
EPA or the State, with or without assistance of one of their contractors, will perform a 
Five Year Review at a minimum of every five years after completion of the Record of 
Decision for the Site or, if determined by EPA to be necessary, at more frequent intervals. 
 

4.4.4.1.2 Alternative L2 – Cover Repair and Maintenance, Additional Access 
Restrictions, Additional Institutional Controls, and Monitoring 

 
Under Alternative L2, the existing landfill cover in Areas 1 and 2 would be inspected, 
repaired as necessary and maintained as part of the overall maintenance of the West Lake 
Landfill in conjunction with ongoing operations at the landfill.  Maintenance of the 
landfill cover would include regular inspection and repair, as necessary, of the existing 
landfill cover over Areas 1 and 2.  Inspection, maintenance and repair would include 
brush-hogging adjacent to fences to remove vegetation that would affect the integrity of 
the fence, repair and replacement of the fence as necessary, repair of erosional channels, 
elimination of depressions and areas of ponded water through placement of additional 
soil to establish or maintain vegetative cover.   
 
Based on a visual inspection, approximately 20% of the surface of Areas 1 and 2 do not 
currently contain sufficient vegetative cover to prevent or reduce the potential for 
windblown dust, erosion and infiltration.  Therefore, it is assumed for purposes of the 
feasibility study that approximately 20% of the existing landfill cover over Areas 1 and 2 
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(total area of 45.2 acres) will require initial repair in the form of placement of additional 
soil and re-vegetation to eliminate ponding in low areas or fill, regrade and re-cover areas 
where the cover has previously been eroded.  For purposes of estimating the costs of 
future maintenance activities, it is assumed that approximately one acre of the total area 
will require repair and reseeding every five years. 
 
Besides the activities associated with operation of the landfill, portions of the West Lake 
Landfill property are currently used for other industrial activities including for example a 
concrete batch plant, asphalt plant, and outdoor storage of roll-off containers.  Additional 
uses anticipated in the near future include use of a portion of the Site for a solid waste 
transfer facility.  Currently, the anticipated future use of the property is continued use for 
waste management facilities (solid waste and/or construction and demolition waste 
disposal, waste transfer station, outdoor storage of roll-off containers, etc.) and industrial 
facilities (concrete and asphalt plants).  Potential future uses of the West Lake Landfill 
Site that can reasonably be expected to occur after completion of landfilling activities and 
construction of remedial actions include continued commercial/industrial uses such as the 
concrete/asphalt plants, additional commercial/industrial uses such as the waste transfer 
station and outdoor storage, and/or maintenance of private open space.  Although not 
currently anticipated, other possible future uses could include additional commercial 
facilities possibly including office space and associated parking or additional outdoor 
storage uses or possibly recreational facilities (ball fields, golf course, etc.). 
 
Future use of Areas 1 and 2 could result in exposure to radionuclide or non-radionuclide 
constituents, could result in enhance migration of these constituents, and could impact the 
effectiveness of the existing or future engineered controls that may be implemented at the 
Site.  As noted in Section 4.3.1, above, certain types of land uses could potentially result 
in exposure to waste materials or hazardous constituents, could result in dispersal or 
increased migration of such constituents or could affect the stability and integrity of the 
waste materials and existing engineered barriers. 
 

To address potentially unacceptable land use, the use restrictions or institutional controls 
objectives described below would apply to all cap alternatives.  These restrictions must 
be maintained until the remaining hazardous substances at the Site are sampled at levels 
allowing for unlimited use and unrestricted exposure.  These use restrictions do not apply 
to activities related to the implementation, maintenance, monitoring or repair of the 
remedy. 

These use restrictions should apply within the boundary of the cover system(s) for Area 1 
and Area 2, including all bordering buffer areas (OU 1 Area). 
 

1. Prevent development and use for residential housing, schools, 
childcare facilities or playgrounds. 
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2. Prevent development and use for industrial or commercial purposes, 
such as manufacturing, offices, storage units, parking lots or other facilities, 
that are incompatible with the function or maintenance of the landfill cover. 

3. Prevent construction activities involving drilling, boring, digging, or 
other use of heavy equipment that could disturb vegetation, disrupt grading or 
drainage patterns, cause erosion or otherwise compromise the integrity of the 
landfill cover, or manage these activities such that any damage to the cover is 
avoided or repaired. 

4. Prevent the use of all groundwater underlying these areas. 

5. Retain access necessary for continued maintenance, monitoring, 
inspections and repair. 

The use restrictions for adjacent disposal areas will be identified under the West Lake 
Landfill OU 2 Feasibility Study or as part of implementation of post-closure regulations 
for the permitted portions of the landfill.  Coordination across operable units will ensure 
that use restrictions are complementary. 

The following use restrictions would apply to the non-disposal areas of the West Lake 
Landfill site. 

1. Prevent development and use for residential housing, schools, 
childcare facilities or playgrounds. 

2. Any new or existing structures for human occupancy should be 
assessed for gas accumulation, and mitigating engineering measures, such as 
foundation venting, should be employed as necessary. 

3. Manage any construction activities, such as drilling, boring, digging, 
or other use of heavy equipment to avoid disturbance of the OU 1 Area. 

4. Prevent the use of all groundwater underlying these areas. 

5. Retain access necessary for continued maintenance, monitoring, 
inspections and repair. 

 
At the West Lake Landfill Site, the affected properties are privately owned and the use 
restrictions must be maintained for a long period of time.  Therefore, proprietary controls 
should be considered because they generally run with the land and are enforceable.  The 
primary examples of proprietary controls, covenants and easements, are based in real 
property law and generally create legal property interests.  This involves placing a legal 
instrument in the chain of title of the property.  A property interest may be conveyed 
from the property owner (grantor) to a second party (grantee) for the purpose of 
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restricting land or resource use. These types of controls can be binding on subsequent 
purchasers of property giving them a measure of long-term reliability. 

Covenants under common law are typically promises to do something (affirmative) or not 
to do something (negative) with regard to the land.  In case of a breach of the covenant, 
contract law usually applies.  This means that the available remedies in case of a breach 
of the covenant would generally be limited to monetary damages. 
 
Restrictive covenants may be an effective tool for implementing and enforcing the use 
restrictions established as part of the remedy for the West Lake Landfill Site.  Easements, 
allowing the easement holder to enter or use property for a stated purpose, could be 
useful for adjacent property, e.g., the Crossroad property, to secure access rights for any 
long-term monitoring or maintenance needs.   
 
The institutional control component (Appendix E) of the MDNR CALM draft regulations 
consists primarily of a restrictive covenant with an easement provision that allows 
MDNR access to a site for the duration of the restrictive covenant for the purpose of 
conducting periodic inspections.  The CALM Appendix E language provides a useful 
format for implementing use restrictions at the West Lake Landfill site, including the 
requirement that a property owner sign and record the restrictive covenant with the 
Recorder’s Office in the county in which the property is located. 

In addition to the above proprietary controls, the MDNR has promulgated regulations 
pertaining to the location and construction of water wells.  The Well Construction Code 
(10 C.S.R. 23-3.010) prohibits the placement of a well within 300 feet of a landfill.  
These rules should provide an additional layer of protection against the placement of 
wells on or near the West Lake Landfill. 

Also, the West Lake Landfill site has been listed by MDNR on the State’s Registry of 
Confirmed, Abandoned, or Uncontrolled Hazardous Waste Disposal Sites in Missouri 
(Uncontrolled Sites Registry).  The Registry is maintained by the MDNR pursuant to the 
Missouri Hazardous Waste Management Law, Mo.Rev.Stat. Section 260.440.  Sites listed 
on the Registry appear on a publicly available list.  A notice is filed with the County 
Recorder of Deeds and notice must be provided by the seller to any potential buyers of 
the property.    
 
The remedial design Work Plan will contain an institutional control design and 
implementation plan specifying the institutional controls and identifying the steps 
necessary to implement proprietary controls.  At a minimum, the controls will provide 
detailed descriptions of the types and locations of the residual contaminants, the parties 
involved, provisions for third party enforcement, the parties’ rights, the resource/use 
restrictions, language to assure that the institutional controls are binding on subsequent 
purchasers, and specific notice and approval requirements for modifying or terminating a 
control.  Title documentation also generally will be required.   
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The Operation and Maintenance (O&M) Plan will contain procedures for surveillance, 
monitoring and maintenance of the institutional controls.  The O&M Plan will provide for 
notice to EPA and/or the state of any institutional control violations, planned or actual 
land use changes, and any planned or actual transfers, sales or leases of property subject 
to the use restrictions. 

Based on the above considerations, proprietary controls consisting of deed restrictions, 
environmental covenants, and other land use restrictions that “run with the land” are 
preferred institutional control mechanisms for the West Lake Landfill Site to supplement 
the Well Construction Code and Uncontrolled Sites Registry use prohibitions.   
Existing proprietary controls in place for OU-1 of the West Lake Landfill Site consist of 
a deed covenant implemented and recorded in June 1997 in the chain of title for the entire 
landfill.  This covenant runs with the land and against current and future property owners, 
and prohibits residential use and groundwater use of the entirety of the West Lake 
Landfill site.  An additional deed covenant was recorded in January 1998 restricting 
construction of buildings and underground utilities and pipes within Areas 1 and 2 of the 
OU-1 portion of the landfill.  These covenants automatically renew fifty years from the 
date first recorded and every twenty five years thereafter.  The covenants grant EPA, the 
MDNR, and the property owners the right to enforce the use restrictions, and these 
restrictions cannot be terminated without the written approval of the current owners, 
MDNR and EPA. 

These 1997 and 1998 deed covenant institutional controls will remain operative for any 
remedial alternative selected for the Site.  Copies of these land use covenants are 
included in Appendix C to this report.  Implementation of these institutional controls 
require ongoing monitoring, maintenance and enforcement to be effective.   
 
  Another proprietary institutional control is in place at Areas 1 and 2 of OU-1.  
Construction work and commercial and industrial uses are precluded on Areas 1 and 2 
pursuant to a Supplemental Declaration of Covenants and Restrictions recorded by Rock 
Road Industries, Inc. (the owner of record of the parcels containing Areas 1 and 2) 
prohibiting the placement of buildings and restricting installation of underground utilities, 
pipes and/or excavation in these areas.  These land use covenants automatically renew 
fifty years from the date first recorded and every twenty five years thereafter.  The land 
use covenants grant EPA, the MDNR, and any current property owners the right to 
enforce their restrictions and these restrictions cannot be terminated without the written 
approval of the current owners, MDNR and EPA.  Copies of these land use covenants are 
included in Appendix C. 

The intended future use of Areas 1 and 2 is as private open space.  Review of the existing 
institutional controls indicates that although structures cannot be built and excavation 
cannot be performed in Areas 1 and 2, a potential exists for future use of Areas 1 and 2 in 
conjunction with allowable uses in other portions of the landfill area.  For example, 
construction of office buildings or other commercial or industrial structures could be 
performed in areas adjacent to Areas 1 and 2 in the future.  As part of this type of 
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development, there may be an expectation of using Areas 1 and 2 for ancillary uses such 
as landscaping, parking lots, or open storage.   
 
Additional institutional controls must be implemented as necessary to further limit future 
uses and to insure that the remedy implemented at the Site remains protective of human 
health and the environment and that possible future uses do not impact the effectiveness 
or integrity of the remedial actions. As part of this alternative, additional institutional 
controls in the form of additional restrictive covenants would be implemented to prevent 
or control potential future uses of Areas 1 and 2 not currently expressly restricted.  Under 
this alternative, the current property owners will be required to record additional deed 
restrictions or proscriptive covenants in the property chain of title to prevent future use of 
Areas 1 and 2 for parking lots, employee recreation, open storage or other similar uses 
that may be ancillary to future commercial/industrial development of the landfill areas 
outside of Areas 1 and 2.  In addition, proscriptive deed restrictions will be required 
providing that any future construction on the property must also repair any excavations 
such that the integrity of the landfill cover or other remedy components is maintained, 
supply continued access to and allowance for maintenance of the landfill cover, runon 
and runoff control structures, landfill gas collection and treatment systems, if any, and 
groundwater monitoring wells, and landfill gas monitoring points.   

Although access to the entire West Lake Landfill property is controlled by a perimeter 
fence, access to Areas 1 and 2 within the West Lake site is currently not controlled by 
fencing.  To restrict access to Areas 1 and 2, additional fencing would be installed along 
those portions of the boundaries of Areas 1 and 2 that are not currently fenced (generally 
the internal boundaries of Areas 1 and 2). 
 
Because of the potential for radon, as well as methane gas, accumulation in any structures 
that may be built on the landfill in the vicinity of Areas 1 and 2 or elsewhere on the 
landfill, an additional land use covenant may need to be enacted to require testing and 
installation of foundation venting and/or vapor barrier systems as necessary as part of any 
new building construction at the site.  These types of controls are commonly used in areas 
where soils with naturally high levels of radon exist.  Implementation of foundation 
venting or vapor barriers is actually an engineering measure to control radon and landfill 
gas migration into structures.  However, under this alternative, these measures would 
only be implemented for any new occupied structures that may be constructed in the 
future at the site.  Therefore, their implementation will be addressed through imposition 
of a land use covenant on new construction at the Site. 
 
Several construction techniques may be used to prevent radon or other vapor migration 
into basements or through foundation slabs to eliminate the accumulation of radon or 
landfill gas in indoor air.  These construction techniques (EPA, 1993d) include active soil 
depressurization (ASD); pressurizing a building using the heating, ventilating, and air 
conditioning (HVAC) system; and sealing major vapor entry routes.  These vapor 
accumulation prevention features are very effective and can be installed relatively easily 
and inexpensively during new building construction. 
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An ASD system prevents vapor entry by creating a negative-pressure zone beneath 
building basements or slabs.  The lower air pressure in a building compared with the 
surrounding soil draws radon or other vapors into a building.  The ASD system reverses 
the pressure difference, so that the sub slab (or subbasement) pressure is lower than the 
indoor pressure.  A vapor suction pit is installed in the aggregate under the slab to create 
the negative-pressure zone.  The sub slab pit is then connected to a vent pipe that runs 
from the pit to the outdoors.  A suction fan is connected to the pipe outside of the 
building to produce the negative-pressure zone beneath the slab. 
 
A building HVAC system may be designed and operated to reduce vapor entry and radon 
accumulation by building pressurization and dilution.  The HVAC system can be used to 
produce a slightly positive air pressure inside all areas of the building.  Pressurization is 
accomplished by drawing more outdoor air into the building than is removed.  Excess air 
that is not removed by the exhaust system is forced out of the building through cracks and 
unsealed openings in the building shell, thereby preventing vapor entry through the same 
cracks and unsealed openings.  The outdoor air also increases building ventilation and 
dilutes radon concentrations in vapors that may enter the building. 
 
Vapor entry and radon accumulation may also be minimized by sealing cracks and 
openings in the building slab or substructure.  However, it is difficult to seal every crack 
and penetration.  Therefore, sealing vapor entry routes or constructing physical barriers as 
stand-alone approaches are not currently recommended (EPA, 1993d).  However, sealing 
major vapor entry routes will help reduce radon accumulation and increase the 
effectiveness of the other vapor prevention techniques.  For example, sealing increases 
the effectiveness of ASD by improving or extending the negative-pressure field beneath 
the slab or basement.  Sealing also helps achieve building pressurization by minimizing 
air leakage.  As an alternative to sealing the foundation of a building, a vapor barrier, 
consisting of an HDPE liner or other suitable low permeability material can be installed 
below a new building foundation to prevent upward migration of radon from the 
subsurface to the area adjacent to the building foundation. 
 
Alternative L2 would also include a provision for groundwater monitoring.  The general 
requirements for the long-term groundwater monitoring component of the selected 
remedy are anticipated to be described in the Record of Decision.  The exact scope and 
requirements for the long-term groundwater monitoring component of the selected 
remedy will be set forth in the remedial design documents.  Design and implementation 
of a long-term groundwater monitoring program is expected to meet the substantive 
requirements of the UMTRCA groundwater protection and monitoring requirements and 
the MDNR post-closure regulations for closed solid waste landfills. 
 
A point of compliance for groundwater monitoring will be defined by EPA in the Record 
of Decision.  For purposes of this FS it is anticipated to consist of those portions of the 
boundaries of Areas 1 and 2 that are coincident with the boundary of the West Lake 
Landfill.  Specifically, this would include the northeastern boundary of Area 1 and the 
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northeastern, northern, northwestern and western boundaries of Area 2.  The point of 
compliance used for this FS does not include the other boundaries of Areas 1 and 2 as 
these boundaries are located internal to and within the overall boundary of the landfill 
and therefore are adjacent to areas containing other landfill wastes making compliance 
monitoring along these boundaries impractical. 
 
For purposes of the evaluation of potential remedial alternatives, it is assumed that 11 
existing monitoring wells located in three clusters along the northern and western 
(presumed downgradient) boundary of Area 2 and wells PZ-114-AS and PZ-115-SS 
adjacent to Area 1 would be monitored (Figure 4-3).  These 11 wells were selected, as 
they would provide both lateral and vertical coverage of groundwater conditions 
downgradient of Areas 1 and 2 and/or along the site boundaries.  Wells S-8, I-62 and D-
83 are located at the northern boundary of Area 2 and may no longer exist as a result of 
development of the adjacent Crossroad property.  As part of this alternative, these wells 
will need to be replaced.  As part of remedial design activities, the status of all of the 
wells proposed for inclusion in the long-term groundwater monitoring program will need 
to be assessed and any wells that are damaged or no longer exist at that time may need to 
be replaced as part of implementation of remedial actions at the Site consistent with the 
requirements of the groundwater monitoring network contained in the EPA-approved 
remedial design documents. 
 
For purposes of the FS evaluation of alternatives and in particular to develop a cost 
estimate, it is assumed that these wells would be sampled quarterly for three years to 
characterize baseline conditions.  After the first three years of baseline monitoring, it is 
assumed that the groundwater monitoring would be conducted semiannually on a 
biannual basis to identify any changes that may occur in the future. 
 
For purposes of preparing this FS, it is assumed that groundwater samples will be 
analyzed for gross alpha and beta, uranium and radium isotopes, VOCs, and select trace 
metals as required by the UMTRCA groundwater protection standards and the MDNR 
regulations (Table 4-1).  As these wells would only be sampled infrequently and the goal 
of the monitoring program would be to identify changes in water quality over time, not to 
simulate drinking water conditions, the samples would be filtered in the field and the 
analyses would reflect the dissolved fraction only.  Filtering and performance of 
dissolved analyses will eliminate uncertainties and large statistical variances associated 
with varying levels of suspended solids entrainment in the samples.  Water level data and 
field parameters (pH, specific conductance, turbidity and temperature) would be obtained 
as part of the groundwater monitoring activities. 
 
As with any alternative, the exact number and locations of the wells to be monitored, the 
parameters for which they would be monitored, and the frequency at which they would 
be monitored would be determined as part of the remedial design activities if this 
alternative was selected.  The description of the wells to be monitored, analyte list, and 
monitoring frequency presented above is intended solely to provide a basis for describing 
the alternative and to develop an estimated cost for this activity.   
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In addition to the groundwater monitoring component of this alternative, a landfill gas 
monitoring program would also be developed and implemented as part of the remedial 
actions for OU-1.  Similar to the groundwater monitoring component, the need for and 
scope of the landfill gas monitoring program will be specified by EPA in the Record of 
Decision.  The exact number and locations of gas monitoring points and measurement 
frequency will be determined in EPA-approved remedial design documents for OU-1.  
For purposes of this FS report, it has been assumed that approximately 12 gas monitoring 
probes will be installed along those portions of Areas 1 and 2 that are coincident with the 
boundaries of the West Lake Landfill property, specifically the northeastern boundary of 
Area 1 and the northeastern, northern, northwestern and western boundaries of Area 2.  
Methane gas and radon monitoring will be performed on a quarterly basis for three years 
to characterize baseline conditions.  After the first three years of baseline monitoring, it is 
assumed that the landfill gas monitoring would be conducted semiannually on a biannual 
basis to identify any changes that may occur in the future.  In the event that landfill gas 
(methane) or radon is detected along the site boundaries at levels above regulatory 
thresholds (e.g., 5% of the LEL for methane), a contingent corrective action of gas 
extraction and treatment could be implemented. 
 
Alternative L2 would also include performance of a 5-year review by EPA every five 
years, as described under Alternative L1. 
 

4.4.4.1.3 Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion 
Potential 

 
Alternative L3 would consist of placement of an 30-inch thick soil cover over Areas 1 
and 2 to reduce the potential gamma exposure to workers that may enter these areas in the 
future.  Placement of additional soil cover would also reduce the potential for windblown 
or water erosion of surface soil containing radionuclides.   
 
Auxier & Associates has calculated the current gamma exposure rates for Areas 1 and 2 
to be approximately 1.5 rems/year (1500 mrems/year).  This calculation is based on use 
of the 95% upper confidence interval for the mean values for the activities of the 
radionuclides present in Areas 1 and 2.  Therefore, the current condition at the landfill 
would meet the Missouri occupational exposure standards for protection against ionizing 
radiation in a controlled area (5 rems or 5,000 millirems [mrems]/year).  As discussed 
above, access to the landfill property by the general public is controlled; however, access 
to Areas 1 and 2 is not currently controlled.  In addition, although based on use of the 
95% upper confidence interval, the levels of radiation in Areas 1 and 2 would meet the 
Missouri occupational exposure standards, there are some smaller areas within Areas 1 
and 2 in which these standards could be exceeded.   
 
The BRA (Auxier & Associates, 2000) also examined potential risks that may be posed 
by Areas 1 and 2, including risks to groundskeepers, possible trespassers, or others not 
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directly employed at the landfill that might enter Areas 1 and 2.  The risk assessment 
determined that due to the potential frequency and duration of possible exposure, the 
greatest potential risk would occur for a potential future groundskeeper.  The potential 
frequency and duration of possible exposure for a groundskeeper were greater than those 
anticipated to occur for an occasional trespasser and therefore, the potential risks for the 
groundskeeper exposure scenario were evaluated.  A potential future groundskeeper is 
anticipated to be present in Areas 1 and 2 approximately 8 hours per day, one day per 
week for 26 weeks per year for a total duration of 208 hours/year (Auxier & Associates, 
2000).  The calculated risks associated with this exposure are approximately 1500 
mrem/yr or a potential carcinogenic risk of approximately 6 x 10-5 and 2 x 10-4 for Areas 
1 and 2 respectively.  These levels are less than the Missouri maximum permissible limit 
for exposure to ionizing radiation of 5 rems (5,000 mrem) per year, which as discussed in 
Section 3.1.1.3 are not applicable, but may potentially be relevant and appropriate to OU-
1.  The calculated risk levels for a potential future groundskeeper are also generally 
within or slightly exceed EPA’s accepted risk range of 10-4 to 10-6.  Although no 
additional cover would be necessary to meet the Missouri standards, placement of 
approximately 18 inches of additional soil over the top of Areas 1 and 2 would reduce the 
gamma exposure levels to 15 mrem/year (Figure 4-4), which is within the accepted risk 
range used by EPA of 10-4 to10-6. 
 
A potential future worker involved in outdoor storage or other activities on the surface of 
Area 1 and 2 that would be ancillary to commercial or industrial uses on the landfill 
adjacent to Areas 1 and 2 could theoretically be exposed to the radiologically-impacted 
materials 8 hours per day, 5 days per week, 50 weeks per year.  The calculated radiation 
exposure under this scenario is approximately 15,000 mrem per year which is 
approximately three times greater than the Missouri standard, which although not 
considered to be applicable, may be relevant and appropriate to OU-1 (see discussion in 
Section 3.1.1.3).  This exposure was calculated to result in excess lifetime cancer risks of 
1 x 10-4 and 4 x 10-4 for Areas 1 and 2, respectively, which are generally within or 
slightly exceed EPA’s accepted risk range.  Installation of a 4 inch thick soil cover would 
reduce this potential exposure to meet the Missouri standard of 5,000 mrems per year 
(Figure 4-5).  Installation of a 30-inch thick soil cover over the top of Areas 1 and 2 
would reduce this potential exposure to approximately 15 mrems per year (Figure 4-5), 
which is approximately 3000 times less than the Missouri standard and within the 
accepted risk range used by EPA of 10-4 to 10-6. 
 
For purposes of the development of this alternative, it was assumed that approximately 30 
inches of additional soil would be placed over Areas 1 and 2.  The areas over which the 
additional soil cover would be placed are shown on Figure 4-6 and total approximately 
45.2 acres.  Based on the areas shown on this figure and assuming an 30-inch finished 
thickness for the additional soil cover, approximately 171,000 in-place yards of soil 
material will be required for this alternative.  Assuming a 25% compaction rate 
(Caterpillar, 1996), a total of 228,000 loose cubic yards (LCY) of additional soil material 
would need to be brought on site.  This additional soil material would be obtained from 
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commercial sources in the St. Louis area and trucked to the Site.  The soil cover would be 
seeded, fertilized, and mulched to establish vegetation. 
 
After construction, the soil cover over Areas 1 and 2 would be inspected and maintained 
to ensure the long-term integrity of the cover.  Inspection of Areas 1 and 2 would be 
performed on a semi-annual basis (spring and fall) or within 30 days of any severe 
weather conditions or other events that may have a possible impact on the cover integrity.  
Inspections would include walkovers of Areas 1 and 2 to identify areas, if any, of 
possible settlement, erosion, surficial cracking, animal burrows, and woody plant growth.  
If such conditions were identified, repairs would need to be made to minimize the 
potential for further cover damage or infiltration of storm water or snowmelt.  Repairs 
would most likely consist of placement of additional soil as necessary to meet the design 
criteria listed above.  Ongoing maintenance, including at least periodic (approximately 
three times per year) mowing or brushwacking of the vegetation on the surface of Areas 1 
and 2 to minimize woody plant growth, would also be performed.  In the event that any 
woody plants do take hold, maintenance activities would include removal of such plants 
including, to the maximum extent possible, the root materials and repair of the cover as 
necessary. 
 
Alternative L3 would also include placement of additional soil on the portion of the 
landfill berm adjacent to the buffer property to reduce the slope of this berm to 
approximately 25%.  This portion of the landfill berm would be regraded as it includes 
the area previously subject to slope erosion that resulted in transport of radionuclide 
impacted soil onto the buffer and Crossroad properties.  The presence of the buffer 
property allows for the placement of additional soil material in this area to reduce the 
slope.  Other portions of the landfill slopes are not proposed for regrading as there has not 
been major erosion of these slopes, they are part of the overall landfill perimeter and 
therefore regrading these areas would require regrading slopes outside of Areas 1 and 2, 
and/or the toe of the landfill berm in these areas extends up to the property line and 
therefore there is no space available to place additional soil material. 
 
The current slope of the southern portion of the landfill berm along the western boundary 
of Area 2 is approximately 42%.  An estimated 15,000 yd3 of additional in-place soil will 
be required to reduce the slope of the berm to 25%.  Placement of this additional soil will 
extend the toe of the landfill berm into the Buffer Zone approximately 40 ft further to the 
north.  Assuming a 25% reduction in volume due to placement and compaction of the soil 
(Caterpillar, 1996), a total of 20,000 loose cubic yards (LCY) of soil will need to be 
imported and placed to reduce the slope of the southern portion of the landfill berm on 
the western boundary of Area 2. 
 
Surface drainage diversions, controls, and structures would also be designed and 
constructed as necessary to route storm water runoff off of Areas 1 and 2 into the 
adjacent landfill site or into off-site storm water drainage systems.  Storm water 
management facilities for the cover systems for Areas 1 and 2 would be coordinated with 
the storm water management system for the entire Bridgeton Sanitary Landfill and 
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existing off-site storm water drainage systems.  Any improvements needed to the 
adjacent landfill site or offsite storm drainage systems to address increased storm water 
flow, if any, that may occur as a result from placement of additional soil cover on Areas 1 
and 2 would be included in the scope of Alternative L3. 
 
In addition to placement of the additional soil cover, Alternative L3 incorporates the 
current and anticipated additional institutional control measures described as part of 
Alternative L2, above (Section 4.4.4.1.2).  Institutional controls will not only limit 
activities and land uses that could result in potential exposure to waste materials or 
contaminants in the landfill, but also will restrict activities that could potentially affect 
the integrity of the soil cover to be installed under Alternative L3 
 
The groundwater and landfill gas monitoring, and cover maintenance components 
identified under Alternative L2 would also be part of Alternative L3.  Alternative L3 
would also include the performance of a 5-year review by EPA every five years, as 
described under Alternative L1. 
 
As with any remedial action that may be selected by EPA for West Lake Landfill OU-1, 
the actual design of any soil cover, institutional controls, and inspection and maintenance 
requirements will be conducted as part of the remedial design phase.  Information 
regarding the design basis and materials provided above is intended solely for describing 
the alternative and developing estimated costs as part of the FS. 
 

4.4.4.1.4 Alternative L4 – Regrading of Areas 1 and 2 (2% minimum slope) and 
Installation of a Subtitle D Cover System 

 
Alternative L4 would consist of placing additional soil or inert fill material (non-
putrescible construction and demolition debris such as concrete or asphalt rubble) or soil 
over Areas 1 and 2 to increase the final grades to achieve a minimum slope angle of 2%.  
Alternatively, the existing waste material and soil in these areas could be regraded (cut 
and filled) to achieve a minimum slope of 2%.  Portions of the landfill berm that contain 
slopes greater than 25% would be regraded through placement of additional material or 
cutting and filling of existing material to reduce the slope angles to 25% subject to 
physical constraints associated with the location of the toe of the landfill relative to the 
property boundary.  Upon completion of the landfill regrading, a new Subtitle D-
equivalent landfill cover would be constructed over these areas.  Design and construction 
of the landfill cover would include a rubble/rock layer to minimize bio-intrusion and 
erosion potential and increase the longevity of the landfill cover. 
 
While the MDNR landfill regulations refer to a minimum slope of five percent (5%) [10 
CSR 80-3.010(17)(B)(7)], during conversations between Mr. Evan Randall of Spencer 
Fane Britt & Browne, LLP and Mr. Frank Dolan of MDNR, Mr. Dolan indicated that the 
purpose of the minimum slope of 5% is to address potential settlement of a landfill over 
time and the creation of depressions in the landfill surface that would collect precipitation 
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runoff and become areas of increased infiltration of precipitation.  Mr. Dolan further 
indicated that MDNR previously required a 2% slope on the surface but, based on 
“common observations” of settlement of closed landfills MDNR subsequently 
determined that this slope angle was not great enough to prevent ponding of water due to 
differential settlement.  Mr. Dolan referenced an article by Dean K. Wall and Chris Zeiss 
in the Journal of Environmental Engineering (Vol. 121, No. 3, March 1995) as the only 
formal document that MDNR used to select the 5% slope.  In this article, the authors state 
that the process of differential settlement will take place within a 20 to 30 year period 
after a landfill is closed.  The article does not address what the slope angle should be on 
the final surface of the landfill after settling.   
 
Based on the fact that landfilling of the portions of the West Lake Landfill in which 
Areas 1 and 2 are located was completed approximately 30 years ago, differential 
settlement is not a concern because the majority of the differential settlement and 
compaction of the refuse has already occurred.  Therefore, a 2% minimum slope should 
be sufficient to promote drainage and reduce infiltration of precipitation.  As the 5% 
minimum final slope requirement was intended to be applied to active landfills and not 
retroactively applied to closed landfills, and given that the 2% slope is considered 
sufficient to promote drainage thereby reducing infiltration, the 5% final grade is not 
necessarily considered to be an appropriate requirement.  Furthermore, use of a 2% slope 
should result in a lower potential for erosion increasing the life of the cover and overall 
longevity of the remedy compared to a 5% slope which would be subject to increase 
erosion potential.  Alternative L4 has been developed to provide for a 2% minimum 
grade in Areas 1 and 2. 
 
Portions of Areas 1 and 2 that contain slopes less than 2% and therefore may not 
adequately promote runoff of accumulated precipitation are shown on Figure 4-7.  
Portions of the landfill berm along the north side of Area 2 possessing slopes greater than 
25% and 331/3% are also displayed on Figure 4-7.  In order to reduce precipitation 
infiltration, portions of Areas 1 and 2 possessing slopes less than 2% will be regraded 
through placement of additional inert fill or soil and/or by regrading (cutting and filling) 
the existing waste material and soil as part of this alternative.  In order to prevent erosion 
of the landfill surface, those portions of Area 1 and 2 with slopes greater than 25% will 
also be regraded either through placement of additional fill material/soil and/or by cutting 
and filling of the existing material as part of this alternative.  Regrading of slopes greater 
than 25% will be performed only in those areas where sufficient space exists between the 
toe of the landfill and the adjacent property. 
 
Clean construction debris or other inert fill material or soil would be placed over the 
existing surface so as to achieve a 2% final grade.  Figure 4-8 displays the approximate 
thickness of additional material that will need to be placed prior to construction of the 
final cover.  The total volume of soil/fill material that will need to be placed to achieve 
the 2% final grade prior to cover construction is approximately 84,000 in-place yd3.  
Allowing for compaction, approximately 112,000 LCY of soil will need to be imported to 
the Site.  As settlement and compaction of the existing waste materials and soil may 
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occur in response to placement of additional fill or soil cover, the estimated volume of 
additional fill may need to be increased to account for compaction during placement.  
The increased volume of the amount of material to be imported compared to the final in-
place volume will be a function of the nature of the fill material to be used, placement 
and compaction techniques and moisture content.   
   
Regrading of the landfill surface to achieve final grades can also be achieved by cutting 
and filling the existing waste material to achieve final slopes.  Portions of Area 2 which 
contain slopes less than 2% and therefore may not adequately promote runoff of 
accumulated precipitation are shown on Figure 4-7.  Portions of the landfill berm along 
the north side of Area 2 possessing slopes greater than 25% are also displayed on Figure 
4-7.  In order to reduce precipitation infiltration, portions of Areas 1 and 2 possessing 
slopes less than 2% will be regraded by cutting and filling of the existing landfill 
materials to achieve the desired slopes as part of this alternative.  In order to prevent 
erosion of the landfill surface, those portions of Area 1 and 2 with slopes greater than 
25% will be regraded as part of this alternative.   
 
Assuming a nearly balanced approach to the volume of cut and fill, a total of 
approximately 15,200 yd3 would be cut and approximately 15,300 yd3 would be filled in 
Area 1 for a net increase in total volume of approximately 100 yd3 to be made up with 
additional soil or inert material.  For Area 2, approximately 126,000 yd3 would be cut and 
approximately 123,000 yd3 would be filled in Area 2 with a net surplus in total volume of 
3,000 yd3 that would be used as a portion of the proposed final cover.  Figure 4-9 
displays the approximate thickness of material that will need to be cut and filled in Areas 
1 and 2. 
 
Alternative L4 would also include placement of additional soil on the portion of the 
landfill berm adjacent to the buffer property to reduce the slope of this berm to 
approximately 25%.  This portion of the landfill berm would be regraded as it includes 
the area previously subject to slope erosion that resulted in transport of radionuclide 
impacted soil onto the buffer and Crossroad properties.  The presence of the buffer 
property allows for the placement of additional soil material in this area to reduce the 
slope.  Other portions of the landfill slopes are not proposed for regrading as there has not 
been major erosion of these slopes and they are part of the overall landfill perimeter.  
Therefore, regrading these areas would require regrading slopes outside of Areas 1 and 2 
and/or the toe of the landfill berm in these areas extends up to the property line and 
therefore there is no space available to place additional soil material. 
 
The current slope of the southern portion of the landfill berm along the western boundary 
of Area 2 is approximately 42%.  An estimated 15,000 yd3 of additional in-place soil will 
be required to reduce the slope of the berm to 25%.  Placement of this additional soil will 
extend the toe of the landfill berm into the Buffer Zone approximately 40 ft further to the 
north.  Assuming a 25% reduction in volume due to placement and compaction of the soil 
(Caterpillar, 1996), a total of 20,000 loose cubic yards (LCY) of soil will need to be 
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imported and placed to reduce the slope of the southern portion of the landfill berm on 
the western boundary of Area 2. 
 
Regardless of whether the landfill is regraded through placement of additional fill 
material/soil or by cutting and filling of the existing waste material and soil, a new final 
cover will be installed consistent with the MDNR final cover requirements for operating 
demolition landfills.  The final cover will be a Subtitle D-equivalent cover consisting of 
two-ft of compacted clay soil possessing a permeability of 1 x 10-5 centimeters per 
second (cm/sec) or less overlain by a one-foot thick, non-compacted soil layer that will 
be vegetated with native grasses (vegetation layer).  Although not required for a Subtitle 
D cover, a two-ft thick layer of rock or concrete debris will be installed immediately 
beneath the clay layer to restrict the potential for bio-intrusion and erosion and increase 
the longevity of the landfill cover. 
 
The cover system would cover approximately 10.4 acres for Area 1 and 34.8 acres for 
Area 2 with two feet of rock/concrete rubble and three feet of soil.  From bottom to top, 
the cover systems would consist of the following layers:   
 

• A two foot thick bio-intrusion/erosion protection layer consisting of 
approximately 6-inch diameter pieces of rock or concrete rubble; 

 
• A two-foot thick infiltration layer of compacted low permeability soil with a 

coefficient of permeability of 1 x 10-5 cm/sec or less; and 
 

• A one-foot thick erosion layer of soil capable of sustaining vegetative growth. 
 
Assuming that the landfill is regraded through placement of additional soil/fill material, 
the two feet of compacted clay would have volume of approximately 182,000 in-place 
yd3, and the 1-foot thick soil layer for re-vegetation would have a volume of 
approximately 93,000 in-place yd3.  The resultant final grading plan is provided on 
Figure 4-10.  Assuming a 25% reduction in volume during placement for the clay 
(Caterpillar, 1996), a total of 243,000 loose cubic yards (LCY) of clay material would 
need to be imported and placed.  Assuming a 26% reduction in volume for the earth 
material used to construct the vegetative layer (Caterpillar, 1996), a total of 126,000 LCY 
of soil will be required for construction of the vegetation layer.  The concrete or rock 
layer would be composed of approximately 6 – 9 inch diameter rock or concrete placed to 
achieve a minimum thickness of 2-ft.  It is anticipated that approximately 173,000 yd3 of 
concrete rubble or rock would be required to construct this layer.  In addition the void 
spaces within the rock or concrete rubble would need to be filled with soil to provide a 
uniform surface for construction of the overlying clay layer.  Assuming a porosity 
(volume of open space) of 35% for the rock/concrete layer, approximately 61,000 yd3 of 
soil will be required to fill the void spaces in the concrete/rock layer. 
 
Assuming that the landfill is regraded by cutting and filling of the existing waste material 
and soil, the two feet of compacted clay would have a volume of approximately 169,000 
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in-place yd3, and the 1-foot thick soil layer for re-vegetation would have a volume of 
approximately 86,000 in-place yd3.  The resultant final grading plan is provided on 
Figure 4-11.  Assuming a 25% reduction in volume during placement for the clay 
(Caterpillar, 1996), a total of 225,000 LCY of clay material would need to be imported 
and placed.  Assuming a 26% reduction in volume for the earth material used to construct 
the vegetative layer (Caterpillar, 1996), a total of 116,000 LCY of soil will be required 
for construction of the vegetation layer.  The concrete or rock layer would be composed 
of approximately 6 – 9 inch diameter rock or concrete placed to achieve a minimum 
thickness of 2-ft.  It is anticipated that approximately 163,000 yd3 of concrete rubble or 
rock would be required to construct this layer.  In addition the void spaces within the rock 
or concrete rubble would need to be filled with soil to provide a uniform surface for 
construction of the overlying clay layer.  Assuming a porosity (volume of open space) of  
35% for the rock/concrete layer, approximately 57,000 yd3 of soil will be required to fill 
the void spaces in the concrete/rock layer. 
 
After construction, the landfill cover over Areas 1 and 2 would be inspected and 
maintained to ensure the long-term integrity of the cover.  Inspection of Areas 1 and 2 
would be performed on a semi-annual basis (spring and fall) or within 30 days of any 
severe weather conditions or other events that may have a possible impact on the cover 
integrity.  Inspections would include walkovers of Areas 1 and 2 to identify areas, if any, 
of possible settlement, erosion, surficial cracking, animal burrows, and woody plant 
growth.  If such conditions were identified, repairs would need to be made to minimize 
the potential for further cover damage or infiltration of storm water or snowmelt.  Repairs 
would most likely consist of placement of additional compacted soil or vegetative layer 
soil as necessary to meet the design criteria listed above.  Ongoing maintenance, 
including at least periodic (approximately three times per year) mowing or brushwacking 
of the vegetation on the surface of Areas 1 and 2 to minimize woody plant growth, would 
also be performed.  In the event that any woody plants do take hold, maintenance 
activities would include removal of such plants including, to the maximum extent 
possible, the root materials and repair of the cover as necessary. 
 
Surface drainage diversions, controls, and structures would also be designed and 
constructed as necessary to route storm water runoff off of Areas 1 and 2 into the 
adjacent landfill site or into off-site storm water drainage systems.  Storm water 
management facilities for the cover systems for Areas 1 and 2 would be coordinated with 
the storm water management system for the entire Bridgeton Sanitary Landfill and 
existing off-site storm water drainage systems.  Any improvements needed to the 
adjacent landfill site or offsite storm drainage systems to address increased storm water 
flow, if any, that may occur as a result of the cover systems described for Areas 1 and 2 
would be included in the scope of Alternative L4. 
 
In addition to regrading the landfill through placement of additional soil or inert material 
or alternatively by regrading of the existing waste material and soil, and installation of 
the cover system, this alternative would also include the additional access restriction and 
institutional controls.  Alternative L4 incorporates the current and anticipated additional 
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institutional control measures described as part of Alternative L2, above.  These 
institutional controls are expected not only to limit activities and land uses that could 
result in potential exposure to waste materials or contaminants in the landfill, but also to 
restrict activities that could potentially affect the integrity of the landfill cover to be 
installed under Alternative L4.   

Groundwater and landfill gas monitoring, and cover maintenance components identified 
under Alternative L2 would also be part of Alternative L4.  In addition, Alternative L4 
would include the performance of a 5-year review by EPA every five years, as described 
under Alternative L1. 
 
As with any remedial action that may be selected by EPA for West Lake Landfill OU-1, 
the actual design of the final grading plan and cover system, institutional controls, 
inspection and maintenance requirements, and design and maintenance of any associated 
surface water controls will be assessed as part of the remedial design phase.  Information 
regarding the design basis, materials, and specifications provided above is intended solely 
for describing the alternative and developing a cost estimate as part of the FS. 
 

4.4.4.1.5 Alternative L5 – Regrading of Areas 1 and 2 (5% minimum slope) and 
Installation of a Subtitle D Cover System 

 
Alternative L5 would consist of placing additional soil or inert fill material (non-
putrescible construction and demolition debris such as concrete or asphalt rubble) over 
Areas 1 and 2 to increase the final grades to achieve a minimum slope angle of 5% 
specified in the MDNR regulations (10 CSR 80-3.010(17) and 10 CSR 80-4.010(17)) for 
final cover for operating municipal solid waste or construction and demolition landfills.  
Alternatively, the existing waste material and soil in these areas could be regraded (cut 
and filled) to achieve a minimum slope of 5%.  Portions of the landfill berm that contain 
slopes greater than 25% would be regraded through placement of additional material or 
cutting and filling of existing material to reduce the slope angles to 25% subject to 
physical constraints associated with the location of the toe of the landfill relative to the 
property boundary.  Upon completion of the landfill regrading, a new Subtitle D-
equivalent landfill cover would be constructed over these areas.  Design and construction 
of the landfill cover would include a rubble/rock layer to minimize bio-intrusion and 
erosion potential. 
 
Portions of Areas 1 and 2 which contain slopes less than 5% are shown on Figure 4-7.  
Portions of the landfill berm along the north side of Area 2 possessing slopes greater than 
25% and 331/3% are also displayed on Figure 4-7.  Portions of Areas 1 and 2 possessing 
slopes less than 5% will be regraded through placement of additional inert fill or soil 
and/or by regrading (cutting and filling) the existing waste material and soil as part of this 
alternative.  In order to prevent erosion of the landfill surface, those portions of Area 1 
and 2 with slopes greater than 25% will also be regraded either through placement of 
additional fill material/soil and/or by cutting and filling of the existing material as part of 
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this alternative.  Regrading of slopes greater than 25% will be performed only in those 
areas where sufficient space exists between the toe of the landfill and the adjacent 
property. 
 
Clean construction debris or other inert fill material or soil would be placed over the 
existing surface so as to achieve a 5% final grade.  Figure 4-12 displays the approximate 
thickness of additional material that will need to be placed prior to construction of the 
final cover.  The total volume of soil/fill material that will need to be placed to achieve 
the 5% final grade prior to cover construction is approximately 218,000 in-place yd3.  As 
settlement and compaction of the existing waste materials and soil may occur, the 
estimated volume of additional fill needing to be placed may need to be increased to 
account for compaction during placement.  The increased volume of the amount of 
material to be imported compared to the final in-place volume will be a function of the 
nature of the fill material to be used, placement and compaction techniques and moisture 
content.   
   
Regrading of the landfill surface to achieve final grades can also be achieved by cutting 
and filling the existing waste material to achieve final slopes.  Portions of Area 2 which 
contain slopes less than 5% and therefore may not adequately promote runoff of 
accumulated precipitation are shown on Figure 4-7.  Portions of the landfill berm along 
the north side of Area 2 possessing slopes greater than 25% are also displayed on Figure 
4-7.  In order to reduce precipitation infiltration, portions of Areas 1 and 2 possessing 
slopes less than 5% will be regraded by cutting and filling of the existing landfill 
materials to achieve the desired slopes as part of this alternative.  In order to prevent 
erosion of the landfill surface, those portions of Area 1 and 2 with slopes greater than 
25% will be regraded as part of this alternative.   
 
Assuming a nearly balanced approach to the volume of cut and fill, a total of 
approximately 17,000 yd3 would be cut and filled in Area 1.  For Area 2, approximately 
115,000 yd3 would be cut and filled in Area 2.  Figure 4-13 displays the approximate 
thickness of material that will need to be cut and filled in Areas 1 and 2. 
 
Alternative L5 would also include placement of additional soil on the portion of the 
landfill berm adjacent to the buffer property to reduce the slope of this berm to 
approximately 25%.  This portion of the landfill berm would be regraded as it includes 
the area previously subject to slope erosion that resulted in transport of radionuclide 
impacted soil onto the buffer and Crossroad properties.  The presence of the buffer 
property allows for the placement of additional soil material in this area to reduce the 
slope.  Other portions of the landfill slopes are not proposed for regrading as there has not 
been major erosion of these slopes and they are part of the overall landfill perimeter.  
Therefore, regrading these areas would require regrading slopes outside of Areas 1 and 2 
and/or the toe of the landfill berm in these areas extends up to the property line and 
therefore there is no space available to place additional soil material. 
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The current slope of the southern portion of the landfill berm along the western boundary 
of Area 2 is approximately 42%.  An estimated 15,000 yd3 of additional in-place soil will 
be required to reduce the slope of the berm to 25%.  Placement of this additional soil will 
extend the toe of the landfill berm into the Buffer Zone approximately 40 ft further to the 
north.  Assuming a 25% reduction in volume due to placement and compaction of the soil 
(Caterpillar, 1996), a total of 20,000 loose cubic yards (LCY) of soil will need to be 
imported and placed to reduce the slope of the southern portion of the landfill berm on 
the western boundary of Area 2. 
 
Regardless of whether the landfill is regraded through placement of additional fill 
material/soil or by cutting and filling of the existing waste material and soil, a new final 
cover will be installed consistent with the MDNR final cover requirements for operating 
demolition landfills.  The final cover will be a Subtitle D-equivalent cover consisting of 
two-ft of compacted clay soil possessing a permeability of 1 x 10-5 cm/sec or less 
overlain by a one-foot thick, non-compacted soil layer that will be vegetated with native 
grasses (vegetation layer).  Although not required for a Subtitle D cover, a two-ft thick 
layer of rock or concrete debris will be installed immediately beneath the clay layer to 
restrict the potential for bio-intrusion and erosion and increase the longevity of the 
landfill cover. 
 
The cover system would cover approximately 10.4 acres for Area 1 and 34.8 acres for 
Area 2 with two feet of rock/concrete rubble and three feet of soil.  From bottom to top, 
the cover systems would consist of the following layers:   
 

• A two foot thick bio-intrusion/erosion protection layer consisting of 
approximately 6-inch diameter pieces of rock or concrete rubble; 

 
• A two-foot thick infiltration layer of compacted low permeability soil with a 

coefficient of permeability of 1 x 10-5 cm/sec or less; and 
 

• A one-foot thick erosion layer of soil capable of sustaining vegetative growth. 
 
Assuming that the landfill is regraded through placement of additional soil/fill material, 
the two feet of compacted clay would have a volume of approximately 155,000 in-place 
yd3, and the 1-foot thick soil layer for re-vegetation would have a volume of 
approximately 80,000 in-place yd3.  The resultant final grading plan is provided on 
Figure 4-14.  Assuming a 25% reduction in volume during placement for the clay 
(Caterpillar, 1996), a total of 206,000 loose cubic yards (LCY) of clay material would 
need to be imported and placed.  Assuming a 26% reduction in volume for the earth 
material used to construct the vegetative layer (Caterpillar, 1996), a total of 107,000 LCY 
of soil will be required for construction of the vegetation layer.  The concrete or rock 
layer would be composed of approximately 6 – 9 inch diameter rock or concrete placed to 
achieve a minimum thickness of 2-ft.  It is anticipated that approximately 148,000 yd3 of 
concrete rubble or rock would be required to construct this layer.  In addition the void 
spaces within the rock or concrete rubble would need to be filled with soil to provide a 
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uniform surface for construction of the overlying clay layer.  Assuming a porosity 
(volume of open space) of 35% for the rock/concrete layer, approximately 52,000 yd3 of 
soil will be required to fill the void spaces in the concrete/rock layer. 
 
Assuming that the landfill is regraded by cutting and filling of the existing waste material 
and soil, the two feet of compacted clay would have volume of approximately 245,000 
in-place yd3, and the 1-foot thick soil layer for re-vegetation would have a volume of 
approximately 125,000 in-place yd3.  The resultant final grading plan is provided on 
Figure 4-15.  Assuming a 25% reduction in volume during placement for the clay 
(Caterpillar, 1996), a total of 327,000 LCY of clay material would need to be imported 
and placed.  Assuming a 26% reduction in volume for the earth material used to construct 
the vegetative layer (Caterpillar, 1996), a total of 169,000 LCY of soil will be required 
for construction of the vegetation layer.  The concrete or rock layer would be composed 
of approximately 6 – 9 inch diameter rock or concrete placed to achieve a minimum 
thickness of 2-ft.  It is anticipated that approximately 234,000 yd3 of concrete rubble or 
rock would be required to construct this layer.  In addition the void spaces within the rock 
or concrete rubble would need to be filled with soil to provide a uniform surface for 
construction of the overlying clay layer.  Assuming a porosity (volume of open space) of  
35% for the rock/concrete layer, approximately 82,000 yd3 of soil will be required to fill 
the void spaces in the concrete/rock layer. 
 
After construction, the landfill cover over Areas 1 and 2 would be inspected and 
maintained to ensure the long-term integrity of the cover.  Inspection of Areas 1 and 2 
would be performed on a semi-annual basis (spring and fall) or within 30 days of any 
severe weather conditions or other events that may have a possible impact on the cover 
integrity.  Inspections would include walkovers of Areas 1 and 2 to identify areas, if any, 
of possible settlement, erosion, surficial cracking, animal burrows, and woody plant 
growth.  If such conditions were identified, repairs would need to be made to minimize 
the potential for further cover damage or infiltration of storm water or snowmelt.  Repairs 
would most likely consist of placement of additional compacted soil or vegetative layer 
soil as necessary to meet the design criteria listed above.  Ongoing maintenance, 
including at least periodic (approximately three times per year) mowing or brushwacking 
of the vegetation on the surface of Areas 1 and 2 to minimize woody plant growth, would 
also be performed.  In the event that any woody plants do take hold, maintenance 
activities would include removal of such plants including, to the maximum extent 
possible, the root materials and repair of the cover as necessary. 
 
Surface drainage diversions, controls, and structures would also be designed and 
constructed as necessary to route storm water runoff off of Areas 1 and 2 into the 
adjacent landfill site or into off-site storm water drainage systems.  Storm water 
management facilities for the cover systems for Areas 1 and 2 would be coordinated with 
the storm water management system for the entire Bridgeton Sanitary Landfill and 
existing off-site storm water drainage systems.  Any improvements needed to the 
adjacent landfill site or offsite storm drainage systems to address increased storm water 
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flow, if any, that may occur as a result of the cover systems described for Areas 1 and 2 
would be included in the scope of Alternative L5. 
 
In addition to regrading the landfill through placement of additional soil or inert material 
or alternatively by regrading of the existing waste material and soil, and installation of 
the cover system, this alternative would also include the additional access restriction and 
institutional controls.  Alternative L5 incorporates the current and anticipated additional 
institutional control measures described as part of Alternative L2, above.  These 
institutional controls are expected not only to limit activities and land uses that could 
result in potential exposure to waste materials or contaminants in the landfill, but also to 
restrict activities that could potentially affect the integrity of the landfill cover to be 
installed under Alternative L5.   

Groundwater and landfill gas monitoring, and cover maintenance components identified 
under Alternative L2 would also be part of Alternative L5.  Alternative L5 would also 
include the performance of a 5-year review by EPA every five years, as described under 
Alternative L1. 
 
As with any remedial action that may be selected by EPA for West Lake Landfill OU-1, 
the actual design of the final grading plan and cover system, institutional controls, 
inspection and maintenance requirements, and design and maintenance of any associated 
surface water controls will be assessed as part of the remedial design phase.  Information 
regarding the design basis, materials, and specifications provided above is intended solely 
for describing the alternative and developing a cost estimate as part of the FS. 
 

4.4.4.1.6   Alternative L6 – Excavation of Material with Higher Levels of Radioactivity 
from Area 2 and Regrading and Installation of a Subtitle D Cover System 

 
Although as discussed elsewhere (Section 4.4.3 and Appendix B), the radiological 
materials in Areas 1 and 2 do not meet the criteria for “hot spot” removal as established 
in EPA’s “Presumptive Remedy for CERCLA Municipal Landfill Sites” guidance (EPA, 
1993b), removal of a portion of the radiologically impacted materials within Areas 1 
and/or 2 has been retained as a potential remedial alternative for OU-1.  The evaluations 
presented in Section 4.4.3 and Appendix B support the conclusion that there are no 
discrete, accessible principal threat wastes meeting the hot spot criteria as described in 
EPA’s presumptive remedy guidance.  While there are no “hot spots”, based on the long-
term hazard associated with radionuclides, this FS includes an alternative that examines 
possible excavation of some accessible portion(s) of the landfill material that may contain 
relatively higher concentrations of radiologically contaminated material.   
 
Alternative L6 consists of excavation of that portion of the radiologically impacted 
materials in Area 2 that contain levels of radioactivity that are higher than those found in 
other portions of Area 2 along with the installation of an upgraded landfill cover.  No 
specific criteria have been established or defined for identification of radiologically 
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impacted materials containing higher levels of radioactivity.  As part of the development 
of this alternative, excavation of all of the identified radiologically-impacted material was 
initially evaluated (Appendix B).  This assessment indicated that over 250,000 yd3 of 
material (including 130,000 yd3 of radiologically-impacted materials and approximately 
120,000 yds3 of overburden waste materials and soil) would have to be excavated.  This 
amount of excavation is substantially greater than the 100,000 yd3 or less volume 
identified in EPA’s Presumptive Remedy for CERCLA Municipal Landfill Sites 
guidance (EPA, 1993b) as being reasonable to consider for removal.  Therefore, this 
alternative looks at the possibility of removing a smaller volume (a subset) of the 
radiologically-impacted materials from Area 2 which contains higher levels of 
radionuclides found at the Site. 
 
For purposes of developing this alternative, the activity levels of individual radionuclides 
and gamma levels measured in the downhole (borehole) gamma logs were reviewed to 
identify those materials with levels of radioactivity that were higher than those found in 
other portions of Area 2.  The purpose of this effort was to identify a sub-area(s) within 
Area 2 that are substantially smaller than the entire extent of Area 2 that could be 
considered for excavation as part of a possible “hot spot” removal alternative. 
 
As a starting point, the total extent of the area containing radionuclides at levels above 
the UMTRCA criteria for unrestricted use (40 CFR 192) was identified.  Figure 4-16 
displays the approximate extent of radionuclides with levels of radium or thorium above 
the UMTRCA standard (40 CFR 192); that is radium or thorium levels greater than or 
equal to background plus 5 pCi/g.  The total area containing radium or thorium at levels 
greater than 5 pCi/g above background is estimated to be approximately 818,000 ft2 
(approximately 18.8 acres).   
 
The criteria used to identify an area for possible “hot spot” removal were the activity 
levels of individual radionuclides and the levels of downhole gamma readings.  Figure 4-
16 displays the approximate extent of radionuclides with levels of individual 
radionuclides above 100 pCi/g and/or downhole gamma readings above 100,000 counts 
per minute (cpm).  The total area containing radionuclides greater than 100 pCi/g or 
downhole gamma readings above 100,000 cpm is estimated to be approximately 542,000 
ft2 (approximately 12.4 acres).  This area represents approximately two-thirds of the 
entire area containing radionuclides above background in Area 2.  The extent of the area 
containing individual radionuclides above 100 pCi/g and/or downhole gamma readings 
above 100,000 cpm represents the majority of Area 2, and therefore is not significantly 
different from the areal extent defined based on the UMTRCA criteria.  Therefore, 
identification of an area for potential removal of a portion of radiologically impacted 
materials from Area 2 will not be based on criteria of 100 pCi/g and downhole gamma 
readings above 100,000 cpm. 
 
Figure 4-16 also displays the approximate extent of radionuclides with levels of 
individual radionuclides above 1,000 pCi/g and/or downhole gamma readings above 
500,000 cpm.  Two separate areas are identified on this figure; one in the vicinity of 
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boring WL-209 and a larger area around borings WL-210, WL-216, and WL-234.  The 
total area containing radionuclides greater than 1,000 pCi/g or downhole gamma readings 
above 500,000 cpm is estimated to be approximately 190,000 ft2 (approximately 4.4 
acres).  This area represents approximately one-fourth of the entire area containing 
radionuclides above background in Area 2.  As this area represents a reasonable subset of 
the entire extent of Area 2, that is the identified volume is within the range that EPA 
defined in their presumptive remedy guidance (EPA, 1993b) as being reasonable for 
removal.  Therefore, these criteria will be used to define the “hot spot” removal 
alternative. 
 
Under this alternative, materials containing individual radionuclides with activity levels 
above 1,000 pCi/g or gamma readings above 500,000 cpm would be excavated.  Under 
one scenario, all of these materials (construction and demolition debris, household and 
commercial refuse, radiologically impacted soil and unimpacted soil) would be shipped 
offsite for disposal at a licensed commercial low-level radioactive waste disposal facility.  
Based on characterization of the depth of radiologically impacted materials conducted 
during the RI (EMSI, 2000), the total thickness of the radiologically impacted materials 
to be removed under this alternative would be approximately 5 to 6 feet.  The total in-
place volume of radiologically impacted materials (soil and waste) to be removed under 
this alternative is estimated to be approximately 1,150,000 cubic feet (42,430 bank cubic 
yards [BCY]).  Assuming an in-place density of approximately 1,500 lb/yd3, a total of 
32,000 tons of material (soil and waste) would be excavated and hauled offsite for 
disposal. 
 
Excavation of this material will result in an increase in the volume of materials.  No 
specific information is available on the exact increase that will occur during this 
excavation.  Typical bulking factors for soil are approximately 120% to 130% (i.e., a 
20% to 30% increase in volume) [Caterpillar, 1996].  Due to expansion of the previously 
compacted wastes and the variability in the size and nature of materials disposed of in a 
municipal landfill, a greater degree of bulking is anticipated for solid waste compared to 
soil.  Experience with excavation at the Tulalip Landfill NPL Site in Snohomish County, 
Washington indicated that during excavation of previously disposed solid waste, the 
waste materials increased in volume by a factor of two (a 200% bulking factor).  Based 
on a bulking factor of 200%, the total volume of material (waste plus soil) to be shipped 
and disposed at a commercial low-level radioactive waste disposal facility in conjunction 
with excavation of “hot spot” material under this alternative is estimated to be 
approximately 85,000 yds3. 
 
Assuming 20 yds3 trucks would be used to transport these materials (waste and soil) from 
the Site, a total of approximately 4,250 truckloads will be required to transport the 
excavated material offsite.  If these trucks were to haul this material to a rail-loading 
facility and the material was placed in 100 yds3 gondola rail cars [which can hold 
approximately 76 cu yds (McDaniel, et al, 1999)] for transport to a commercial disposal 
facility, a total of approximately 1,120 railcars would be required for transport of the 
excavated waste and soil material under this alternative.   



   
 

 
Feasibility Study 
West Lake Landfill OU-1 
 5-8-06 

86 

 
As an alternative to shipping all of the excavated material (construction and demolition 
debris, commercial and household refuse, radiologically impacted soil, and unimpacted 
soil) for offsite disposal, the excavated material could be screened to separate out the soil 
(both impacted and unimpacted) fraction from the debris and refuse.  Soil is used in 
landfill construction for daily, intermediate and final cover.  Assuming that the amount of 
soil in the excavated material is typical of older solid waste landfills, the soil fraction is 
expected to be approximately 40 to 50%.  This high percentage is due in part to the fact 
that only the upper portion of the landfill (the upper 5 to 6 ft) will be excavated and 
presuming a two foot thick final cover, results in the excavated material containing a 
higher percentage of soil than would be found in the landfill overall.  Assuming a 40% 
soil fraction, the total volume of soil to be separated and disposed offsite is estimated to 
be approximately 17,000 yd3.  Assuming a bulking factor of 125% for soil (Caterpillar, 
1996), this translates to a volume for transport and disposal of 21,250 yd3 of soil after 
segregation from the refuse.  A total of approximately 1,063 truck loads would be 
required to ship the recovered soil offsite and a total of approximately 213 train railcars 
would be needed to transfer the segregated soil material to a disposal facility.  Assuming 
a density of 2,000 lb/yd3, the total mass of soil to be shipped and disposed offsite is 
estimated to be 21,000 tons. 
 
In addition to the selective excavation component described above, Alternative L6 would 
also include backfilling of the selective excavation with soil or inert fill material, 
regrading and construction of an upgraded landfill cover as described under Alternative 
L4 or L5; as well as the additional access restriction and institutional controls.   

Alternative L6 incorporates the current and anticipated additional institutional control 
measures described as part of Alternative L2, above.  These institutional controls are 
expected not only to limit activities and land uses that could result in potential exposure 
to waste materials or contaminants in the landfill, but also to restrict activities that could 
potentially affect the integrity of the landfill cover to be installed under Alternative L6.   

Groundwater and landfill gas monitoring, and cover maintenance components identified 
under Alternative L2 would also be part of Alternative L6.  Alternative L6 would also 
include the performance of a 5-year review by EPA every five years, as described under 
Alternative L1. 

4.4.4.2 Buffer Zone and Crossroad Property Alternatives 
 
Historic erosion of the landfill surface and slope of the landfill berm resulted in 
deposition of radiologically impacted soil onto property formerly owned by Ford Motor 
Credit Co. (Ford) located adjacent to the northern portion of Area 2.  Prior to 1998, Ford 
subdivided and sold all of its property in this area.  The majority of the Ford property was 
sold to Crossroad Properties LLC and has been developed into the Crossroad Industrial 
Park.  Ford retained the 1.78 acres immediately adjacent to the western portion of the 
northern boundary of Area 2, referred to as the Buffer Zone, the ownership of which was 
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subsequently acquired by Rock Road Industries, Inc. (Rock Road) on behalf of the 
Respondents.  Prior to 1999, Crossroad had developed all of their property with the 
exception of Lot 2A2, a 3.58 acre parcel located immediately north of the Buffer Zone.  It 
is the intention of the Respondents to amend the existing land use covenant so that it 
would also apply to the Buffer Zone as part of the implementation of the selected 
remedial action for OU-1. 
 
In 1999, soil was scraped from Lot 2A2 and placed in piles on the Buffer Zone or Lot 
2A1.  The area subsequently became revegetated by natural processes.  In 2004, it was 
discovered that Crossroad Lot 2A1 as well as the Buffer Zone property had been 
regraded, a gravel cover had been installed, and the area was being used by AAA Trailer 
for storage of trailers.  AAA Trailer reported that the soil piles created in 1999 that had 
been present on Lot 2A2 and the Buffer Zone had been piled in the northeastern corner of 
Buffer Zone near the location of monitoring well WL-206.  This area was characterized 
as part of the RI completed in 1998; soil sampling of this area was conducted in February 
2000 after the 1999 soil grading activities by AAA Trailer; however, no additional soil 
sampling or other characterization activities were performed after the subsequent soil 
grading activities by AAA Trailer.  For evaluation of remedial alternatives in this FS, it 
has been assumed that soil containing radionuclides at levels above those suitable for 
unrestricted use still remain on the Buffer Zone and Lot 2A2. 
 
Contaminated soils may remain on portions of the Ford property, which consists of the 
buffer property owned by Rock Road and Lot 2A2 owned by Crossroad Industries (see 
Figure 2-8).  Under the Subtitle D landfill cover alternatives, it is anticipated that the toe 
of the landfill berm will be regraded and extended over the radiologically impacted areas.   
Under this scenario, the use restrictions will encompass the impacted area of the Buffer 
Zone and no additional use restrictions will be necessary to address this property.  As 
previously discussed, radiologically-impacted soil may remain beneath portions of Lot 
2A2 of the Crossroad property.  Soil sampling will be undertaken to support the remedial 
design and evaluate the potential presence of radiologically impacted soil beneath Lot 
2A2.  In the event that radiologically impacted soil does remain beneath Lot 2A2 and 
such soil is not removed as part of the selected remedy, implementation of land use 
restrictions such as those described under Alternative F2 may be required for this 
property..  
 
 
Four alternatives have been identified for the radiologically impacted soil on the Buffer 
Zone and Crossroad property.  These alternatives are described in the following 
subsections. 

4.4.4.2.1 Alternative F1 – No Action 
 
Alternative F1 (No Action) is included as required by the NCP to serve as a baseline for 
comparison of the other alternatives.  Under this alternative, no engineering measures 
will be implemented to reduce potential exposures to the radiologically impacted soil in 
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the Buffer Zone and Crossroad property.  Similarly, no new institutional controls and no 
additional fencing will be implemented to control land use, access or potential future 
exposures to the Buffer Zone and Crossroad properties.  Access to the Buffer Zone and 
Crossroad property is already limited due to the controls on access that are currently in 
place for the entire West Lake Landfill property and the overall Crossroad development 
as part of the private industrial uses of these properties.  No long-term monitoring will be 
conducted to identify or evaluate any potential changes that may occur to conditions in 
the Buffer Zone or Crossroad property or to contaminant levels or occurrences in this 
area.  

Alternative F1 would also include the performance of a 5-year review by EPA every five 
years, as described under Alternative L1. 
 
In November 1999, it was discovered that the surface of Crossroad Lot 2A1 was graded 
and capped with gravel by, or on the behalf of AAA Trailer.  This grading and capping 
occurred after completion of the investigations and sampling activities performed for the 
RI for OU-1 had been completed.  Consequently additional sampling was performed in 
2000 to assess the levels of radionuclides remaining in the surface soil of Lot 2A2 and the 
Buffer Zone (see discussion in Section 2.2.1.3).  With the exception of the thorium-230 
result for a single sample, the results of the additional sampling indicated that only 
background levels of radionuclides or levels slightly above background remained on Lot 
2A2 and the Buffer Zone.  As part of this regrading, piles of soil were created and left on 
portions of Crossroad Lot 2A2 and the Buffer Zone.   
 
During preparation for additional groundwater sampling performed as part of the FS 
activities, it was discovered that additional grading and capping had been performed.  
The surface of Crossroad Lot 2A2 and the Buffer Zone had been graded and capped with 
gravel by, or on the behalf of AAA Trailer.  This additional grading activity was 
performed after completion of the initial and additional investigations and sampling 
activities performed for completion of the RI and FS for OU-1.  Although AAA Trailer 
has reported that the most recent regrading involved pushing soil into a pile in the 
northeast corner of the Buffer Zone near monitoring well WL-206, the soil piles on Lot 
2A2 and the Buffer Zone observed in 1999 and 2000 no longer exist and the final 
disposition of these soil piles (whether they were hauled offsite or spread out beneath the 
gravel layer) is unknown.  Consequently, the current conditions of these two parcels with 
respect to radionuclide occurrences above background, if any, are unknown at this time.   
 
For purposes of completion of this FS, it is assumed that soil containing radionuclides at 
levels greater than those that would allow for unrestricted use are still present beneath Lot 
2A2 and the Buffer Zone.  As part of the No Action alternative, or any of the other Buffer 
Zone and Crossroad property alternatives, additional soil sampling will need to be 
performed to assess the current levels of radionuclides, if any, in surface soil on Lot 2A2 
and the Buffer Zone.  These data will be used to assess whether current conditions allow 
for unrestricted use of these parcels or whether remedial actions such as those described 
for alternatives F2, F3 and F4 are required.  This sampling will be performed in 
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accordance with the MultiAgency Radiation Survey and Site Investigation Manual 
(MARRSIM). 
 

4.4.4.2.2 Alternative F2 – Institutional and Access Controls 
 
Alternative F2 would entail implementation of institutional and access controls on the 
Buffer Zone and Crossroad property. A full discussion of institutional controls and 
institutional control mechanisms appears at Sections 4.3.1 and Section 4.4.4.1.2, above.  
The following use restrictions would apply to the Buffer Zone and the Crossroads 
Property of the West Lake Landfill site under Alternative F2 (and also as discussed below 
F3). 

1. Prevent development and use for residential housing, schools, 
childcare facilities or playgrounds. 

2. Any new or existing structures for human occupancy should be 
assessed for gas accumulation, and mitigating engineering measures, such as 
foundation venting, should be employed as necessary. 

3. Manage any construction activities, such as drilling, boring, digging, 
or other use of heavy equipment to avoid disturbance of the OU 1 Area. 

4. Prevent the use of all groundwater underlying these areas. 

5. Retain access necessary for continued maintenance, monitoring, 
inspections and repair. 

Contaminated soils may remain on portions of the Ford property, which consists of the 
buffer property owned by Rock Road and Lot 2A2 owned by Crossroad Industries (see 
Figure 2-8).  Soil sampling will be undertaken to support the remedial design and confirm 
these assumptions.  Under the Subtitle D landfill cover alternatives, it is anticipated that 
the toe of the landfill berm will be regraded and extended over the radiologically 
impacted areas within the Buffer Zone.  Under this scenario, the use restrictions will 
encompass the impacted area of the Ford property and no additional use restrictions will 
be necessary to address the Buffer Zone; however, use restrictions may be required for 
Crossroad Lot 2A2 to prevent exposure to radiologically-impacted soil, if any, that may 
be present beneath this parcel and to protect the integrity of the landfill toe and cover 
system on the adjacent Buffer Zone..  The institutional control component (Appendix E) 
of the MDNR CALM draft regulations provides a useful format for implementing use 
restrictions at the West Lake Landfill site. 

 
Access to the Buffer Zone and Crossroad property is already limited due to the controls 
on access that are currently in place for the entire West Lake Landfill property and the 
overall Crossroad development as part of the private industrial uses of these properties.  
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Under this alternative, additional fencing would be installed as an additional access 
restriction around the Buffer Zone as necessary to complete the perimeter fence around 
this property to prevent access to this property.  Specifically, approximately 900 feet of 
additional fencing would be installed along the northwestern and southwestern 
boundaries of the Buffer Zone (Figure 2-7).  Signage would be installed to warn potential 
trespassers. 
 
Alternative F2 would include additional soil sampling to assess the current conditions of 
the surface soil in Lot 2A2 and the Buffer Zone after the recent grading and capping 
activity performed by, or on the behalf of AAA Trailer.  Alternative F2 would also 
include the performance of a 5-year review by EPA every five years, as described under 
Alternative L1. 
 

4.4.4.2.3 Alternative F3 – Capping and Institutional and Access Controls 
 
Alternative F3 includes construction of a cap consisting of a minimum 6-inch thick 
gravel layer, asphalt or other form of pavement, or another form of surface preparation 
installed over the Crossroad property to prevent direct contact with the radiologically 
impacted soil.  Installation of gravel or pavement over the surface of the Crossroad 
property is consistent with the currently intended use of the property for outdoor storage 
of tractor trailers.  Installation of a gravel cover or pavement would prevent direct contact 
by workers with the radiologically impacted soil. 
 
The radiologically-impacted soil on the Buffer Zone (assuming some still remains after 
the recent regrading and construction of a gravel cap performed by, or on the behalf of, 
AAA Trailer) would either be capped in a similar manner or would be covered with 
additional, non-impacted soil as part of one of the landfill regrading alternatives.  As part 
of the Area 1 and 2 Landfill Alternatives, it is expected that the slope of the landfill berm 
will be reduced through placement of additional clean fill over the top of the landfill 
berm to reduce the slope angle to below 25 degrees.  As part of the regrading of the 
landfill berm, the toe of the berm would be extended to the north over the Buffer Zone, 
thereby providing a cover over the radiologically impacted soil. 
 
Alternative F3 would also entail implementation of institutional controls in the form of a 
land use covenant to control potential future uses of the Buffer Zone and Crossroad 
property.  The land use restrictions described under Alternative F2 would also apply to 
the Buffer Zone and the Crossroads Property under Alternative F3. 

Contaminated soils may remain on portions of the Ford property, which consists of the 
buffer property owned by Rock Road and Lot 2A2 owned by Crossroad Industries (see 
Figure 2-8).  Soil sampling will be undertaken to support the remedial design and confirm 
these assumptions. Under the Subtitle D landfill cover alternatives, it is anticipated that 
the toe of the landfill berm will be regraded and extended over the radiologically 
impacted areas in the Buffer Zone.   Under this scenario, the use restrictions associated 
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with the landfill cover alternatives will encompass the Buffer Zone and no additional use 
restrictions will be necessary to address this property.  Land use restrictions may be 
required for Crossroad Lot 2A2 to prevent exposure to radiologically-impacted soil, if 
any, that may be present beneath this parcel and to protect the integrity of the landfill toe 
and cover system on the adjacent Buffer Zone. 
 
Alternative F3 would include additional soil sampling to assess the current conditions of 
the surface soil in Lot 2A2 and the Buffer Zone after the recent grading and capping 
activity performed by, or on the behalf of AAA Trailer.  Alternative F3 would also 
include installation of a perimeter fence to control access, institutional controls to control 
land use, and the performance of a 5-year review by EPA every five years, as described 
under Alternative L1. 
 

4.4.4.2.4 Alternative F4 – Excavation of Soil with Radioactivity Above UMTRCA 
Standards 

 
Alternative F4 would entail excavation of the radiologically impacted soil from the 
Buffer Zone and/or Crossroad property and consolidation of the radiologically impacted 
soil on the surface of Area 2.  Prior to excavation of soil, the existing gravel cover 
previously constructed by AAA Trailer would need to be removed.  All soil containing 
radium or thorium at levels greater than 5 pCi/g above background would be excavated 
and placed on top of Area 2.  Upon completion of excavation, verification sampling 
would be performed followed by backfilling and regrading of the area and replacement of 
the gravel cover.   
 
Based on the results of investigations of the Buffer Zone and Crossroad property 
conducted prior to 1999, the extent of radiologically impacted soil covered all of the 
Buffer Zone and the majority of Crossroad Lot 2A2, a total area of approximately 5.4 
acres.  In 1999, the surface of Crossroad Lot 2A2 and a portion of the Buffer Zone was 
scraped to a depth of approximately one to two feet and the removed soil was placed in 
stockpiles on the Buffer Zone.  This soil removal was apparently performed by AAA 
Trailer, as part of their development of a parking area for tractor trailers on the adjacent 
Lot 2A1.  Additional soil sampling and analyses were performed in February 2000 to 
assess potential occurrences of radionuclides that may remain after the 1999 soil removal.  
Results of this sampling indicated that with the exception of one sample (RC-02 obtained 
near the location of boring WL-206 on the Buffer Zone in the area of the former slope 
failure), all of the samples displayed radionuclide levels that were less than 5 pCi/g above 
background.  Based on these data, the area that still contained radiologically impacted 
soil with radionuclide levels greater than 5 pCi/g above background was anticipated to be 
quite small and could possibly have been limited to the Buffer Zone.  Based on the 
available data, the total extent of the area that may still contain radionuclides at levels 
greater than 5 pCi/g above background at that time (2000) was estimated to be 
approximately one acre.   
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The above description represents conditions found to exist in 2000, prior to the most 
recent regrading of Lot 2A1 and the Buffer Zone.  AAA Trailer has reported that the 
most recent regrading involved pushing soil into a pile in the northeast corner of the 
Buffer Zone near monitoring well WL-206.  Since the current soil conditions do not 
represent those during the February 2000 soil sampling, the extent of soil containing 
radionuclides at levels above unrestricted use standards could be greater or less than the 
one acre area estimated to exist in 2000.  As previously indicated, for purposes of 
completion of this FS, it is assumed that soil containing radionuclides at levels greater 
than those that would allow for unrestricted use are still present beneath Lot 2A2 and the 
Buffer Zone. 
 
The area to be excavated would be defined based on the results of additional sampling 
and laboratory analyses.  Additional soil sampling and testing would be performed in 
accordance with the MultiAgency Radiation Survey and Site Investigation Manual 
(MARRSIM) to determine the extent of the area requiring excavation.  Alternatively, a 
prescribed area and depth of excavation could be defined that would include all of the 
radiologically impacted soil along with unimpacted soil.  For example, the top one-foot 
of soil could be removed from the entire area of the Buffer Zone and Lot 2A2 of the 
Crossroad property.  Regardless of which technique is used to determine the extent of the 
area to be excavated, upon removal of the soil, additional confirmation testing will be 
performed to verify that all of the soil containing radium and thorium at levels greater 
than 5 pCi/g above background has been removed. 
 
Upon completion of all excavation and verification testing activities, clean fill material 
would be placed in the excavated area to restore the property to the original grade.  If any 
material is excavated from the Crossroad property, placement of clean fill material would 
be coordinated with the owner of Lot 2A2 and their development plans for that parcel.  
Presuming their intent is to place gravel or pavement over this area, the depth of clean fill 
to be replaced may be adjusted to allow for placement of the gravel surface or pavement.  
Similarly, placement of clean fill within any portions of the Buffer Zone that may be 
excavated will need to be coordinated with the anticipated grading plan that may be 
implemented as part of the landfill area alternatives. 

Because Alternative F4 entails removal of all soil containing radium and thorium at 
levels greater than 5 pCi/g above background and refilling with clean material, no 
institutional controls or access restrictions are contemplated. 
   

4.5 Screening of Alternatives 
 
Often, prior to the detailed analysis of alternatives, a large number of remedial 
alternatives are screened in order to screen out certain alternatives, thereby allowing the 
more detailed evaluation to be undertaken with a reduced number of alternatives.  The 
assembled alternatives are typically screened against the criteria of overall effectiveness 
in meeting the RAOs, implementability, and cost.  The purpose of the screening is to 
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reduce the number of alternatives that will undergo a more thorough and extensive 
analysis during the detailed evaluation of alternatives. 
 
Given the limited number of remedial actions that are potentially viable for OU-1 (i.e., 
six for the landfill area and four for the Buffer Zone/Crossroad property), additional 
screening to eliminate alternatives was not required.  Thus, all of the alternatives have 
been carried forward to the detailed analysis presented in Section 5. 
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5 DETAILED ANALYSIS OF ALTERNATIVES 
 
In this section, the remedial alternatives (six landfill alternatives and four Buffer 
Zone/Crossroad property alternatives) developed in Section 4 are subjected to detailed 
analysis.  The purpose of this detailed analysis is to provide sufficient information to 
allow for comparisons among the alternatives based on the standard criteria specified in 
the NCP.   
 
The detailed evaluation of final alternatives for a remedial action is a two-stage process.  
During the first stage of evaluation, each of the alternatives is assessed against the nine 
criteria prescribed by the NCP.  This first-stage evaluation of the final remedial action 
alternatives for the OU-1 of the West Lake Landfill is presented in this section.  This 
evaluation is based on the conceptual descriptions of the final alternatives provided in 
Section 4.4.4. 
 
In the second stage of the evaluation process, the alternatives are compared against each 
other to identify relative advantages and disadvantages and trade-offs among the 
alternatives in terms of the nine NCP criteria.  The purpose of the comparative analysis is 
to provide information for a balanced remedy selection.  The second-stage evaluation of 
the potential remedial action alternatives for the West Lake Landfill OU-1 is presented in 
Section 6. 
 
The nine NCP evaluation criteria include: 
 

Threshold Criteria: 
• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 

 
Primary Balancing Criteria: 

• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume through Treatment 
• Short-Term Effectiveness 
• Implementability 
• Cost 

 
Modifying Criteria: 

• State Acceptance 
• Community Acceptance 

 
The NCP [40 CFR Section 300.430(e)(9)(iii)] categorizes these nine criteria into three 
groups: threshold criteria, primary balancing criteria, and modifying criteria.  Each type 
of criteria has its own weight when it is evaluated.  Threshold criteria are requirements 
that each alternative must meet to be eligible for selection as the preferred alternative, 
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and include overall protection of human health and the environment and compliance with 
ARARs (unless a waiver is obtained). 
 
Primary balancing criteria are used to weigh effectiveness and cost tradeoffs among 
alternatives.  The primary balancing criteria include long-term effectiveness and 
permanence; reduction of toxicity, mobility, or volume through treatment; short-term 
effectiveness; implementability; and cost.  The primary balancing criteria represent the 
main technical criteria upon which the alternative evaluation is based.   
 
Modifying criteria include State acceptance and community acceptance.  These criteria 
may be used to modify aspects of the preferred alternative when preparing the Proposed 
Plan.  Modifying criteria are generally evaluated after public comment on the FS and the 
Proposed Plan.  Accordingly, only the seven threshold and primary balancing criteria are 
used in the detailed analysis phase.  The following sections provide descriptions of the 
evaluation criteria and the items considered when assessing alternatives with respect to 
each criterion. 
 

5.1 Description of Evaluation Criteria 
 
Details regarding the specific elements to be considered in the evaluation of the nine NCP 
criteria are described in this section.  
 

5.1.1 Overall Protection of Human Health and the Environment 
 
This evaluation criterion assesses how each alternative provides and maintains adequate 
protection of human health and the environment.  Alternatives are assessed to determine 
whether they can adequately protect human health and the environment from 
unacceptable risks posed by contaminants present at the site, in both the short and long 
term.  This criterion is also used to evaluate how risks would be eliminated, reduced, or 
controlled through the remedial activities.  Overall protection of human health and the 
environment draws on the assessments of other evaluation criteria, especially long-term 
effectiveness and permanence, short-term effectiveness, and compliance with ARARs. 
 

5.1.2 Compliance with ARARs 
 
This evaluation criterion is used to evaluate if each alternative would attain federal and 
State ARARs, or whether invoking waivers to specific ARARs is adequately justified.  
Other information, such as advisories, criteria, or guidance, is considered where 
appropriate during the ARARs analysis.  The considerations evaluated during the analysis 
of the ARARs applicable to each alternative are presented below.  Potential chemical-, 
location-, and action-specific ARARs for West Lake Landfill OU-1 were previously 
identified in Section 3.1. 
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Chemical-specific ARARs: 
 

• Likelihood that the alternative will achieve compliance with chemical-specific 
ARARs within a reasonable period of time. 

• If it appears that compliance with chemical-specific ARARs will not be achieved, 
then evaluation of whether a waiver is appropriate. 

 
Location-specific ARARs: 
 

• Determination of whether any location-specific ARARs apply to the alternative. 
• Likelihood that the alternative will achieve compliance with the location-specific 

ARAR. 
• Evaluation of whether a waiver is appropriate if the location-specific ARAR 

cannot be met. 
 
Action-specific ARARs: 
 

• Likelihood that the alternative will achieve compliance with action-specific 
ARARs. 

• Evaluation of whether a waiver is appropriate if the action-specific ARAR cannot 
be met. 

 
Other criteria and guidance: 
 

• Likelihood that the alternative will achieve compliance with other criteria, such as 
risk-based criteria. 

 

5.1.3 Long-Term Effectiveness and Permanence 
 
This evaluation criterion addresses the long-term effectiveness and permanence of 
maintaining the protection of human health and the environment after implementing the 
remedial action imposed by the alternative.  The primary components of this criterion are 
the magnitude of residual risk remaining at the site after remedial objectives have been 
met and the extent and effectiveness of controls that may be required to manage the risk 
posed by treatment residuals and/or untreated wastes.  The considerations evaluated 
during the analysis of each alternative for long-term effectiveness and permanence are 
presented below.  The components addressed for each alternative are described in more 
detail in the following subsections. 
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Magnitude of residual risks: 
 

• Identity of remaining risks (risks from treatment residuals) as well as risks from 
untreated residual contamination. 

• Magnitude of the remaining risks. 
 
Adequacy and reliability of controls: 
 

• Likelihood that the technologies will meet required process efficiencies or 
performance specifications. 

• Type and degree of long-term management required. 
• Long-term monitoring requirements. 
• O&M functions that must be performed. 
• Difficulties and uncertainties associated with long-term O&M functions. 
• Potential need for technical components replacement. 
• Magnitude of threats or risks should the remedial action need replacement. 
• Degree of confidence that controls can adequately handle potential problems. 
• Uncertainties associated with land disposal of residuals and untreated wastes. 

5.1.3.1 Magnitude of Residual Risk 
 
The magnitude of residual risk at the end of remedial activities is measured by numerical 
standards such as PRGs, or the volume or concentration of contaminants remaining.  The 
characteristics of the residuals remaining are also evaluated, considering their volume, 
toxicity, and mobility. 
 

5.1.3.2 Adequacy and Reliability of Controls 
 
The adequacy and reliability of controls that are used to either manage treatment 
residuals or untreated materials that remain after attaining PRGs are evaluated.  This 
criterion includes an assessment of containment systems and institutional controls to 
evaluate the degree of confidence that they adequately handle potential problems and 
provide sufficient protection.  The criterion also addresses long-term reliability, the need 
for long-term management and monitoring, and the potential need to replace technical 
components of the alternative. 
 

5.1.4 Reduction of Toxicity, Mobility or Volume through Treatment 
 
This evaluation criterion addresses the anticipated performance of the treatment 
technologies employed by each alternative in permanently and significantly reducing 
toxicity, mobility, and/or volume of contaminants associated with the OU.  The NCP 
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prefers remedial actions where treatment is used to reduce the principal threats at a site 
through destruction of toxic contaminants, irreversible reduction in contaminant mobility, 
or reduction of total volume of contaminated media.  The considerations evaluated during 
the analysis of each alternative for reduction of toxicity, mobility, or volume of 
contaminants present at a given site are presented below: 
 
Treatment process and remedy: 
 

• Likelihood that the treatment process addresses the principal threat. 
• Special requirements for the treatment process. 

 
Relative amount of hazardous material destroyed or treated: 
 

• Portion (mass) of CoPC that is destroyed. 
• Portion (mass) of CoPC that is treated. 

 
Reduction in toxicity, mobility, or volume: 
 

• Extent that the total mass of contaminants is reduced. 
• Extent that the mobility of contaminants is reduced. 
• Extent that the volume of contaminants is reduced. 

 
Irreversibility of treatment: 
 

• Degree that the effects of the treatment are irreversible. 
 
Type and quantity of residuals remaining following treatment: 
 

• Residuals that will remain. 
• Quantities and characteristics of the residuals. 
• Risk posed by the treatment residuals. 

 
Statutory preference for treatment as a principal element: 
 

• Extent to which the scope of the action covers the principal threats. 
• Extent to which the scope of the action reduces the inherent hazards posed by the 

principal threats at the site. 
 

5.1.5 Short-Term Effectiveness 
 
Short-term effectiveness considers the effect of each remedial alternative on the 
protection of human health and the environment during the construction and 
implementation phase.  The short-term effectiveness evaluation only addresses protection 
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prior to meeting the RAOs.  The considerations evaluated during the analysis of each 
alternative for short-term effectiveness are presented below: 
 
Protection of the community during any remedial action: 
 

• Risks to the community that must be addressed. 
• How the risks will be addressed and mitigated. 
• Remaining risks that cannot be readily controlled. 

 
Protection of workers during remedial actions: 
 

• Risks to the workers that must be addressed. 
• How the risks will be addressed and mitigated and the effectiveness and reliability 

of measures to be taken. 
• Remaining risks that cannot be readily controlled. 

 
Environmental impacts of any remedial action: 
 

• Environmental impacts that are expected with the construction and 
implementation of the alternative. 

• Mitigation measures that are available and their reliability to minimize potential 
impacts. 

• Impacts that cannot be avoided, should the alternative be implemented. 
 
Time until RAOs are achieved: 
 

• Time to achieve protection against the threats being addressed. 
• Time until any remaining threats are addressed. 
• Time until RAOs are achieved. 

 

5.1.6 Implementability 
 
Implementability evaluates the technical feasibility and administrative feasibility (i.e., the 
ease or difficulty) of implementing each alternative and the availability of required 
services and materials during its implementation.  The following considerations are 
evaluated during the analysis of each alternative for implementability: 
 
Technical Feasibility 
 
Ability to construct and operate the technology: 
 

• Difficulties associated with the construction. 
• Uncertainties associated with the construction. 
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Reliability of the technology: 
 

• Likelihood that technical problems will lead to schedule delays. 
 
Ease of undertaking additional remedial action: 
 

• Likely future remedial actions that may be anticipated. 
• Difficulty implementing additional remedial actions. 

 
Monitoring considerations with respect to effectiveness of the remedy: 
 

• Migration or exposure pathways that cannot be monitored adequately. 
• Risks of exposure, should the monitoring be insufficient to detect failure. 

 
Administrative Feasibility 
 
Coordination with other agencies: 
 

• Steps required to coordinate with regulatory agencies to implement any remedy. 
• Steps required to establish long-term or future coordination among agencies. 
• Ease of obtaining permits for offsite activities, if required. 

 
Availability of Services and Materials 
 
Availability of treatment, storage capacity, and disposal services: 
 

• Availability of adequate treatment, storage capacity, and disposal services. 
• Additional capacity that is necessary. 
• Whether lack of capacity prevents implementation. 
• Additional provisions required to ensure that additional capacity is available. 

 
Availability of necessary equipment and specialists: 
 

• Availability of adequate equipment and specialists. 
• Additional equipment or specialists that are required.  
• Whether there is a lack of equipment or specialists. 
• Additional provisions required to ensure that equipment and specialists are 

available. 
 
Availability of prospective technologies: 
 

• Whether technologies under consideration are generally available and sufficiently 
demonstrated. 
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• Further field applications needed to demonstrate that the technologies may be 
used full-scale to treat contaminants. 

• When technology should be available for full-scale use. 
• Whether more than one vendor will be available to provide a competitive bid. 

 

5.1.7 Cost 
 
The estimated costs are presented within the +50/-30 percent accuracy range stated in 
RI/FS guidance (USEPA, 1988).  Capital and O&M costs were prepared using March 
2005 dollars.  In preparing the capital and O&M cost estimates, a contingency allowance 
of 25 percent was included to address unknowns, unforeseen circumstances, or 
unanticipated conditions that are not possible to evaluate from the data on hand at the 
time the estimate is prepared.  The total contingency allowance is a combination of both 
scope and bid contingency.  Scope contingency represents costs, unforeseeable at the 
time of estimate preparation, which are likely to become known as the remedial design 
proceeds.  Bid contingency represents costs, unforeseeable at the time of estimate 
preparation, which are likely to become known as the remedial action construction or 
O&M proceeds.  
 
With respect to the present worth cost analyses, a discount rate of 7 percent (before taxes 
and after inflation) in accordance with A Guide to Developing and Documenting Cost 
Estimates During the Feasibility Study (USEPA, 2000) and a 30-year period of 
performance for costing purposes were assumed.  Additional detail regarding 
assumptions used in preparing the estimated costs is provided in Appendix D. 
 
In accordance with EPA guidance for conducting RI/FS (EPA, 1988a), a 30 year period 
of performance was used in the development of the present worth analysis.  As wastes 
will remain onsite beyond 30 years and considering the longevity of radioactive 
materials, monitoring and maintenance activities will likely be required beyond the 30 
year period used for preparation of the cost estimates.  The use of a 30 year period for the 
present worth analysis of the cost of alternatives is not intended to imply or otherwise 
provide a basis to limit future site maintenance and monitoring activities to a duration of  
30 years.  The need for and scope of continued monitoring and maintenance both within 
and beyond 30 years will be subject to ongoing evaluation as part of the Five Year 
Review process for the Site.  Although cost estimates could be prepared for periods 
greater than 30 years, the estimated annual costs of monitoring and maintenance activities 
are similar for all of the alternatives and therefore inclusion of costs beyond 30 years 
would not result in significant differentiate the between the alternatives. 
 

5.1.8 State Acceptance 
 
This criterion involves technical and administrative concerns that the State may 
communicate in its comments concerning each alternative. 
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5.1.9 Community Acceptance 
 
The preferred alternative for OU-1 will be presented to the public in a Proposed Plan, 
which will provide a brief summary of all of the alternatives studied in the detailed 
analysis of alternatives section of this FS.  In accordance with the NCP, the public will 
have an opportunity to review and comment on the selected remedial alternative 
presented in the Proposed Plan.  The public's comments will be addressed in the 
responsiveness summary and ROD for OU-1 for the West Lake Landfill. 
 

5.2 Results of the Detailed Analysis of Alternatives - Areas 1 and 2 Landfill 
Alternatives 

 
The following sections present the detailed analysis of the six Area 1 and 2 Landfill 
Alternatives using the seven threshold and primary balancing criteria.  
 

5.2.1 Alternative L1: No Action 
 
This section presents the description and detailed analysis of the No Action alternative.  
Under the No Action alternative, no engineering measures will be implemented to reduce 
potential exposures or control potential migration from Areas 1 and 2.  Similarly, no 
additional institutional controls beyond those already in place and no additional fencing 
will be implemented to control land use, access, or potential future exposures to Areas 1 
and 2.  As the existing institutional controls cannot be removed or modified without the 
approval of the land owner(s), EPA and MDNR, the existing institutional controls will 
remain in effect as part of the No Action alternative.  As the West Lake Landfill 
continues to be an active operating landfill and industrial facility that is fenced and for 
which access is controlled, and it is anticipated that these ongoing uses will continue into 
the future, it is assumed that the existing fence and access controls will remain in effect 
for the No Action alternative.  No monitoring will be conducted under the No Action 
alternative to identify or evaluate any potential changes that may occur to conditions at 
Areas 1 and 2 or to contaminant levels or occurrences.  As radiologically-impacted 
materials and wastes containing other hazardous substances will remain on-site, a Five 
Year Review will be performed by EPA as part of the implementation of the No Action 
alternative. 
 
As the No Action alternative does not include any active engineering measures, it is not 
consistent with the NCP expectation that engineering controls, such as containment, will 
be used for waste that poses a relatively low long-term threat or where treatment is 
impracticable.  In addition, as no engineering measures will be implemented under this 
alternative, the No Action alternative is inconsistent with the presumptive remedy 
approach established by EPA for CERCLA municipal landfill sites.  Even so, the No 
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Action alternative will be evaluated in this FS, as required by the NCP and the 
presumptive remedy guidance, as it serves as the baseline for comparison of the 
effectiveness of the other alternatives.   
 

5.2.1.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community assuming the existing institutional controls are maintained, monitored 
and enforced and the disposal areas are monitored and maintained.  Use of these areas for 
activities such as outdoor storage that would be ancillary to office or other commercial 
uses that may be conducted in the future on other portions of the landfill are currently not 
prohibited.  Analysis of potential worker exposures associated with possible future use of 
Areas 1 and 2 for outdoor storage was performed as part of the BRA.  These analyses 
indicated that future use of Areas 1 and 2 for outdoor storage could pose a risk to onsite 
workers at the upper end or slightly above the generally accepted risk range used by EPA.  
This analysis was dependent on the assumed frequency and duration that potential future 
onsite workers would be present in Areas 1 and 2.  With increased frequency and 
duration of exposure, the potential risks would increase.  As the surface of Areas 1 and 2 
is not currently covered by a landfill cover meeting the requirements of the MDNR solid 
waste regulations, infiltration into and erosion of these areas poses a potential risk to 
human health and the environment in the future.   
 
The No Action alternative does not provide for monitoring and enforcement of 
institutional controls which is necessary for long-term effectiveness.  Additionally, this 
alternative does not provide for monitoring and maintenance of the disposal areas which 
would also be necessary to assure long-term effectiveness.  Lastly, this alternative does 
not address all the pathways identified by the RAOs. Therefore, the No Action alternative 
is not considered to be protective of public health and absent appropriate response 
actions, the site poses an unacceptable risk over the long term. 
 

5.2.1.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA radon emission and groundwater protection standards, the 
radon NESHAP, the Missouri radiation regulations for protection against ionizing 
radiation, and the Missouri MCLs for radionuclides, VOCs, inorganic chemicals and 
others (Table 3-1).  The No Action alternative is expected to meet some but not all of 
these potential chemical-specific ARARs.  Overall radon emissions for Areas 1 and 2 
were measured one time and found to be 21.8 pCi/m2s compared to the UMTRCA 
standard and radon NESHAP of 20 pCi/m2s.  Although individual wells have shown 
some isolated occurrences of chemical or radiological constituents at levels slightly 
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above MCLs, a plume of groundwater contamination does not exist beneath the West 
Lake Landfill. 
 
The No-Action alternative is expected to meet all of the location-specific ARARs 
identified in Section 3.1.2 of this report.   
 
As there are no active engineering measures associated with the No Action alternative, 
this alternative would not meet the intent of the EPA’s presumptive remedy approach of 
establishing or enhancing containment of the landfill.  Use of the presumptive remedy 
approach presumes that engineering measures will be employed to cover the waste 
materials according to relevant and appropriate requirements (e.g., Subtitle D landfill 
cover requirements).  As such, the No Action alternative will not meet the action-specific 
ARARs associated with a landfill cover that are the presumed remedy under the 
presumptive remedy approach. 
 

5.2.1.3 Long-Term Effectiveness and Permanence 
 
All current and potential future risks would remain under the No Action alternative.  
Institutional controls would not be monitored or maintained and the disposal areas would 
not be monitored and maintained under the No Action alternative.  Without monitoring 
and maintenance of the disposal areas and maintenance, monitoring and enforcement of 
the existing instructional controls, the no action would not be effective in meeting the 
RAOs.  As indicated above, future uses of Areas 1 and 2 could result in potential risk 
levels to onsite workers at the upper end or slightly above the generally accepted risk 
range used by EPA.  As the surface of Areas 1 and 2 is not currently adequately covered, 
infiltration into and erosion of these areas poses an overall potential risk to human health 
and the environment in the future.  Therefore, the No Action alternative may not be 
effective over the long-term.   
 
The existing institutional controls cannot be changed without the agreement of EPA and 
MDNR; however, by their nature, institutional controls are not considered to be 
permanent.  The No Action alternative does not include any additional engineered 
measures to increase the level of containment anticipated to be achieved as part of EPA’s 
presumptive remedy approach for CERCLA municipal landfills and therefore is not a 
permanent alternative and does not provide the same degree of long-term effectiveness as 
would be achieved by active engineered measures.  It contains no provisions to stabilize 
or maintain the physical integrity of the disposal areas, and there are no provisions to 
monitor and maintain existing institutional or access controls.  Therefore, the No Action 
alternative is not considered to be effective over the long-term. 
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5.2.1.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in contaminant toxicity, mobility or volume through treatment.  
Therefore, no treatment residuals would be generated. 
 

5.2.1.5 Short-Term Effectiveness 
 
As there are no active remediation measures included in the No Action alternative, it does 
not pose any unacceptable short-term risks or other adverse impacts.  Because no 
remedial action would be taken under the No Action alternative, no short-term risks to 
the community or to workers from implementation of this action would occur.  Similarly, 
no environmental impact from construction activities would occur. 
 
The RAOs of (1) preventing direct contact with landfill contents and exposure to 
radiation; (2) minimizing infiltration and any resulting contaminant leaching to 
groundwater; (3) controlling surface water runoff and erosion and decreasing the 
potential for erosion and subsequent transport of radiologically impacted materials; and 
(4) controlling radon and landfill gas emissions from Areas 1 and 2 would not be met by 
the No Action alternative. 
 

5.2.1.6 Implementability 
 
As no active or passive remedial technologies would be implemented under the No 
Action alternative, there are no technical implementability concerns or issues associated 
with the No Action alternative.  There are no engineering or administrative impediments 
to implementation of the No Action alternative for Areas 1 and 2; however, No Action 
would not meet the ARARs associated with the presumptive remedy for CERCLA 
municipal landfills and therefore would not be implementable. 
 

5.2.1.7 Costs 
 
As no active or passive engineering measures or monitoring will be performed, the only 
costs anticipated to be associated with Alternative L1, the No Action alternative, are costs 
associated with performance of Five Year Reviews.  The estimated present worth cost for 
performance of Five Year Reviews over a 30-year period is $47,000. 
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5.2.2 Alternative L2: Cover Repair and Maintenance, Additional Access Restrictions, 
Additional Institutional Controls, and Monitoring 

 
This section presents the detailed analysis of Alternative L2 – Cover Repair and 
Maintenance, Additional Access Restrictions, Additional Institutional Controls, and 
Monitoring.  Under this alternative, the existing landfill cover would be inspected; 
repaired as necessary to eliminate low areas, erosional channels, and re-establish 
vegetation; and subjected to future inspections and maintenance in conjunction with 
ongoing landfill operations or post-closure care of the West Lake Landfill.  Under 
Alternative L2, the existing institutional controls at the Site would remain in effect and 
additional institutional controls will be implemented.   
 
Institutional controls would be used to control current and future uses of the landfill area 
and of Areas 1 and 2 in particular to limit or restrict activities or land uses that could 
result in potential exposure to waste materials or contaminants in the landfill or that could 
affect the integrity of the existing/amended landfill cover included as part of Alternative 
L2.  Institutional controls along with fencing would be used to control and restrict access 
to Areas 1 and 2.  Due to the potential presence of landfill gas and radon, Alternative L2 
would also include a provision for an additional land use proscriptive deed restriction 
covenants requiring installation of a foundation venting system or vapor barrier as part of 
any new construction that may be undertaken at the landfill.  An additional land use 
covenant would also be implemented to prevent use of Areas 1 and 2 for parking lots, 
employee recreation, open storage or other similar uses that may be ancillary to future 
commercial/industrial development of the landfill areas outside of Areas 1 and 2.  Long-
term monitoring and enforcement of the institutional controls are also included under this 
alternative.   
 
As an additional access restriction, additional fencing would be installed along those 
portions of the boundaries of Areas 1 and 2 that are not currently fenced.  Alternative L2 
would also include groundwater monitoring and landfill gas monitoring as described in 
Section 4.4.4.1.2. 
 

5.2.2.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community assuming institutional controls are maintained, monitored and 
enforced and the disposal areas are monitored and maintained.  Although the evaluations 
performed for the BRA indicated that for the current uses, the Site does not pose an 
unacceptable risk to onsite workers or the offsite community, the BRA evaluations were 
predicated upon assumptions of continuation of existing land uses and restrictions on 
certain types of future land uses.  As the surface of Areas 1 and 2 is not currently covered 
by a landfill cover meeting the requirements of the MDNR solid waste regulations, 
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infiltration into and erosion of these areas poses a potential risk to human health and the 
environment in the future.   
 
Analysis of potential worker exposures associated with possible future use of Areas 1 and 
2 for outdoor storage was performed as part of the BRA.  These analyses indicated that 
future use of Areas 1 and 2 for outdoor storage could pose a risk to onsite workers at the 
upper end or slightly above the generally accepted risk range used by EPA.  This analysis 
was dependent on the assumed frequency and duration that potential future onsite 
workers would be present in Areas 1 and 2.  With increased frequency and duration of 
exposure, the potential risks would increase.   
 
Implementation of the additional institutional controls, fencing, and inspection and 
maintenance of the landfill cover would further ensure that no changes in existing land 
uses or cover conditions occur and that only those land uses that would not pose a 
potential risk would occur in the future.  By doing so, Alternative L2 would restrict the 
potential for unacceptable exposure due to landfill cover degradation in Areas 1 and 2 or 
by potential future industrial/commercial workers that may work in areas adjacent to 
Areas 1 and 2.   
 

5.2.2.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA radon emission and groundwater protection standards, the 
radon NESHAP, the Missouri radiation regulations for protection against ionizing 
radiation, and the Missouri MCLs for radionuclides, VOCs, inorganic chemicals and 
others (Table 3-1).  Alternative L2 is expected to meet some but not all of these potential 
chemical-specific ARARs.  Overall radon emissions for Areas 1 and 2 were measured 
one time and found to be 21.8 pCi/m2s compared to the UMTRCA standard and radon 
NESHAP of 20 pCi/m2s.  Although individual wells have shown some isolated 
exceedances of chemical or radiological constituents at levels slightly above MCLs, a 
plume of groundwater contamination does not exist beneath the West Lake Landfill.   
 
Alternative L2 is expected to meet all of the location-specific ARARs identified in 
Section 3.1.2 of this report.   
 
This alternative includes ongoing monitoring and maintenance of the existing landfill 
cover, but the existing landfill cover does not meet the landfill closure requirements (e.g., 
slope, thickness or permeability standards for landfill covers) of current RCRA Subtitle D 
regulations that were promulgated after closure of those portions of the landfill that 
contain Areas 1 and 2.  As such, Alternative L2 will not meet the action-specific ARARs 
associated with a landfill cover that are the presumed remedy under the presumptive 
remedy approach. 
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5.2.2.3 Long-Term Effectiveness and Permanence 
 
Alternative L2 includes ongoing monitoring and maintenance of the cover to reduce the 
potential for erosion by wind or water and eliminates ponding and reduces resultant  
infiltration, thereby increasing the long-term effectiveness and permanence of the 
remedy.  This alternative would rely on existing land use covenants prohibiting 
residential use and groundwater use, and restricting construction of buildings and 
underground utilities and pipes within Areas 1 and 2.  These land use covenants would be 
amended to prevent use of Areas 1 and 2 for parking lots, employee recreation, open 
storage or other similar uses that may be ancillary to future commercial/industrial 
development of the landfill areas outside of Areas 1 and 2.  An additional land use 
covenant may need to be imposed to require testing and installation of foundation venting 
and/or vapor barrier systems as necessary as part of any new occupied structures that may 
be constructed in the future at the site outside of Areas 1 and 2.  Additional fencing 
would be installed along the margins of Areas 1 and 2 to restrict access to these areas to 
authorized personnel.  Therefore, Alternative L2 is expected to be effective in limiting 
potential direct exposure to waste materials.  Ongoing monitoring and enforcement of the 
institutional controls and maintenance of the landfill cover will be required to maintain 
the effectiveness of this alternative.   
 
The existing institutional controls cannot be changed without the agreement of EPA and 
MDNR and the same requirement would be implemented for the additional/amended 
institutional controls.  Therefore Alternative L2 is considered to be permanent; however, 
as this alternative relies in part on Institutional Controls to achieve protectiveness, it is 
not considered to be as effective as other alternatives that employ engineered measures to 
provide a higher degree of permanence.  Alternative L2 does not include engineered 
measures to increase the level of containment anticipated to be achieved as part of EPA’s 
presumptive remedy approach for CERCLA municipal landfills.  
 

5.2.2.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in contaminant toxicity, mobility or volume through treatment.  
Therefore, no treatment residuals would be generated. 
 

5.2.2.5 Short-Term Effectiveness 
 
Because no active remedial action would be taken under Alternative L2, no significant 
short-term risks to the community or to workers because of implementing the action 
would occur.  A slight short-term risk to workers might occur during repair of the 
existing cover and installation of additional fencing along the margins of Areas 1 and 2.  
Similarly, no environmental impact from construction activities would occur. 
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The RAO of preventing direct contact with landfill contents and exposure to radiation 
would be met immediately upon completion of the repairs to the existing landfill cover, 
amendment to the access and land use covenants, and installation of additional fencing 
around Areas 1 and 2.  Although Alternative L2 would improve conditions at the landfill, 
the RAOs of minimizing infiltration and any resulting contaminant leaching to 
groundwater; controlling surface water runoff and erosion and decreasing the potential 
for erosion and subsequent transport of radiologically impacted materials; and controlling 
radon and landfill gas emissions from Areas 1 and 2 would not be completely met by 
Alternative L2. 
  

5.2.2.6 Implementability 
 
There are no engineering factors that would affect implementation of Alternative L2.  
The owners of the various parcels that comprise the West Lake Landfill property are 
parties to the AOC.  Therefore, this alternative is administratively feasible. 
 
Groundwater monitoring is a component of Alternative L2.  The only administrative 
feasibility issue associated with future groundwater monitoring activities would be the 
ability to continue to obtain access to offsite groundwater monitoring wells.  Based on the 
assumed cooperation of property owners, this alternative is administratively feasible. 
 
Personnel and materials are readily available to implement the cover repairs and 
maintenance, additional fencing installation, institutional controls, and monitoring 
components of this alternative. 
 
This alternative would not meet the ARARs associated with the presumptive remedy for 
CERCLA municipal landfills, and therefore is not implementable. 
 

5.2.2.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative L2 are 
summarized below.  Detailed cost estimates and a present worth summary are included in 
Appendix D. 
 
 Estimated capital costs:   $ 890,000 
 Estimated annual O&M costs:  $ 240,000 to 260,000 
 Estimated 30-year present worth costs: $ 3,900,000 
 
The variation in annual operations and maintenance costs reflects the variation in the 
frequency of groundwater monitoring activities proposed for years 1 through 3 compared 
to year 4 and after, variations in the monitoring frequency in years 4 through 30, and the 
5-year CERCLA review only occurring every five years.  As was discussed in Section 
4.4.4.1.2, for purposes of the FS it was assumed that the wells would be sampled 
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quarterly for three years and semiannually on a biennial basis after the first three years.  
Consequently, the actual annual operations and maintenance costs would vary from year 
to year. 
 

5.2.3 Alternative L3 – Soil Cover to Address Gamma Exposure and Erosion Potential 
 
This section presents the detailed analysis of Alternative L3 – Soil Cover to Address 
Gamma Exposure and Erosion Potential.  Alternative L3 would consist of placing a soil 
cover over Areas 1 and 2.  The areas to be covered are estimated to be approximately 
10.4 acres for Area 1 and 34.8 acres for Area 2.  In order to provide shielding for a 
groundskeeper working in Areas 1 and 2 (eight hours per day, one day per week for 26 
weeks per year) an 18-inch thick soil cover would need to be installed over Areas 1 and 
2.  In order to provide additional protection for a worker involved in outdoor storage or 
other activities on areas 1 and 2 (8 hours per day, 5 days per week, 50 weeks per year) a 
30-inch thick soil cover would need to be constructed over Areas 1 and 2.  The 30-inch 
thick cover has been assumed for purposes of the evaluations of Alternative L3.  Prior to 
installation of the cover, the areas to be covered would be graded and leveled to provide a 
suitable surface for placement of the additional soil cover. 
 
Alternative L3 would also include placement of additional soil on the portion of the 
landfill berm adjacent to the buffer property to reduce the slope of this berm to 
approximately 25%.  This portion of the landfill berm would be regraded as it includes 
the area previously subject to slope erosion that resulted in transport of radionuclide 
impacted soil onto the buffer and Crossroad properties.   
 
In addition to installation of a soil cover, the existing institutional controls and additional 
institutional controls discussed under Alternative L2 would also be implemented as part 
of Alternative L3 – Soil Cover to Address Gamma Exposure and Erosion Potential.  
These institutional controls are necessary to insure that residential uses do not occur at 
the landfill, and that commercial and industrial uses or ancillary uses do not occur on 
Areas 1 and 2.  In addition to prohibiting land uses that could result in potential exposure 
to waste materials or contaminants in the landfill, these institutional controls would also 
limit or prohibit land uses or activities that could disrupt the integrity of the soil cover to 
be installed under Alternative L3.  Long-term monitoring and enforcement of the 
institutional controls are also included under this alternative.  With the placement of the 
additional soil cover to address potential gamma exposure, additional fencing of Areas 1 
and 2 would not be necessary under this Soil Cover alternative.  Groundwater monitoring 
and landfill gas monitoring as described under Alternative L2 (Section 4.4.4.1.2) would 
also be included under this alternative. 
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5.2.3.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community assuming institutional controls are monitored and enforced and the 
disposal areas are monitored and maintained.  Although the evaluations performed for the 
BRA indicated that the Site currently does not pose an unacceptable risk to onsite 
workers or the offsite community, the BRA did not necessarily evaluate all potential 
pathways or the maximum exposure scenario.  The BRA evaluations were predicated 
upon assumptions of continuation of existing land uses and restrictions on certain types 
of future land uses that would be maintained under Alternative L3.  Potential future use 
of Areas 1 and 2 could result in potential risk levels to onsite workers at the upper end or 
slightly above the generally accepted risk range used by EPA.  Implementation of the 
additional institutional controls would further assure that no changes in existing land uses 
occur and that only those land uses that would not pose a potential risk from direct 
contact with the landfill would occur in the future.   
 
With installation of additional soil cover, Alternative L3 would eliminate the potential for 
unacceptable exposure in Areas 1 and 2 by potential future industrial/commercial 
workers that may work in areas adjacent to Areas 1 and 2.  Therefore, Alternative L3 
would be protective of human health. 
 
Construction of a soil cover over Areas 1 and 2 would provide additional protection to 
site workers, potential trespassers or onsite recreational users (i.e., employees of future 
commercial or industrial development at the landfill that might regularly walk through 
Areas 1 and 2).  Placement of 18 to 30 inches of soil would provide additional protection 
from gamma exposure and from potential direct contact with surface soil containing 
radionuclides.  Installation and maintenance of a soil cover would also eliminate any 
potential for windblown dust containing radionuclides or for storm water/snowmelt 
erosion of radiologically impacted materials and subsequent transport as suspended 
sediment.  Although placement of additional soil cover should reduce the potential for 
infiltration and subsequent leachate generation, this alternative would not be specifically 
designed to reduce infiltration and therefore may not be completely protective against 
possible impacts to groundwater. 
 

5.2.3.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA radon emission and groundwater protection standards, the 
radon NESHAP, the Missouri radiation regulations for protection against ionizing 
radiation, and the Missouri MCLs for radionuclides, VOCs, inorganic chemicals and 
others (Table 3-1).  The soil cover to be installed under this alternative would meet the 
potential chemical-specific ARARs.  Placement of additional soil cover and associated 
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vegetative cover would decrease potential leaching and impacts to underlying 
groundwater.  Given that the overall average radon emission measured during the RI only 
slightly exceeded the radon NESHAP, placement of additional soil cover under this 
alternative is expected to ensure that the UMTRCA radon standard and radon NESHAP 
are met.  Installation of an 18-inch soil cover in conjunction with the anticipated 
additional access restrictions and institutional controls would meet the Missouri standard 
for maximum permissible exposure limit for ionizing radiation.  The 30-inch soil cover 
would meet this standard with or without the additional access restrictions and 
institutional controls.  Although individual wells have shown some isolated exceedances 
of chemical or radiological constituents at levels slightly above MCLs, a plume of 
groundwater contamination does not exist beneath the West Lake Landfill. 
 
As the Site is an inactive landfill, no prehistoric, historical or archeological data or 
resources are expected to remain at the West Lake Landfill.  Therefore, the Archeological 
and Historic Preservation Act and the Archeological Resources Protection Act are neither 
applicable nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site.  Therefore, the federal and State requirements associated 
with endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent buffer and Crossroad properties are located 
within either the 500-year floodplain, a portion of the 100-year floodplain subject to 
flooding depths of less than one foot, or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  Because of the proximity of the Site to the 
floodplain, the requirements of Executive Order 11988 and 40 CFR 6.302(b) related to 
floodplains are potential location-specific ARARs.  These regulations require avoidance, 
to the maximum extent possible, of any adverse impacts associated with direct or indirect 
development of a floodplain but were not intended to require removal of a large landfill 
previously constructed along the margin of a floodplain.  As stated in the CERCLA 
Compliance with Other Laws Manual (EPA, 1988b) “A location-specific requirement 
may prohibit prospectively the deposit of certain substances in a floodplain.  This 
prohibition may be appropriate with regard to remedial options in considering whether to 
create new disposal units in the floodplain.  However, it is not likely to be appropriate to 
remove large existing landfills from the floodplain.”  The landfill was previously 
developed within this portion of the floodplain, and the only action to be taken under this 
Soil Cover alternative is the construction of an upgraded cover on an existing facility.  
This alternative does not include any construction, structures, or additional development 
in the floodplain.  Therefore, the federal and state floodplain requirements do not have 
any effect or impose any additional conditions on this alternative.   
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As no wetlands exist onsite and this alternative does not include any actions related to the 
North Surface Water Body, the requirements of the Clean Water Act related to discharge 
of dredge or fill materials and potential impacts to wetlands are not considered to be 
applicable or relevant to this alternative.  As it is expected that any borrow material that 
may be needed would come from an existing permitted quarry or borrow source(s); this 
alternative is not expected to impact any wetlands.  As the landfill area is not farmland 
and it is expected that any borrow material that may be needed would come from an 
existing quarry or borrow source(s); this alternative is not expected to impact any 
farmlands.  
 
While this alternative assumes placement of additional soil cover over the existing 
landfill surface, the amount of disturbance to the existing waste materials is anticipated to 
be minimal.  As waste materials will not be exposed, or only minimally exposed during 
construction of this alternative, implementation of this alternative is not anticipated to 
result in an attractive nuisance with respect to birds.  Therefore, this Alternative L3 
should meet the RCRA Subtitle D and MDNR requirements with respect to potential bird 
hazards to jet aircraft using Lambert - St. Louis International Airport.  A contingency can 
be included within the remedial design requiring mitigation (use of temporary covers, 
noise deterrents or other measures to minimize bird activity during construction) that 
could be implemented in the event that birds are attracted to the landfill area during 
construction of this alternative. 
 
Several potential action-specific ARARs may need to be considered if the Soil Cover 
alternative were to be selected by EPA.  These include the Missouri Solid Waste 
Regulations (10 CSR 80-3 and 10 CSR 80-4), the Missouri Radiation Regulations (19 
CSR 20-10.070 and 10.090), the Noise Control Act, as amended, and the Noise Pollution 
and Abatement Act.   
 
The Missouri Solid Waste Regulations (10 CSR 80-3 and 10 CSR 80-4) establish 
standards for final covers over solid waste landfills.  Although placement of additional 
soil cover over the existing landfill grades would be protective of human health, it will 
not meet the minimum design or slope requirements established by the Missouri solid 
waste regulations (10 CSR 80-3 and 10 CSR 80-4).  Missouri solid waste regulations 
require a cover consisting of two-feet of compacted clay with a permeability of 1 x 10-5 
cm/sec overlain by at least one foot of soil capable of sustaining vegetation.  The soil 
cover anticipated under this alternative may meet the permeability requirement but would 
not necessarily be designed or constructed to do so (achieving this requirement is the 
intent of Alternatives L4 and L5 discussed below).  As the 30-inch soil cover would be 
installed over the existing surface grades, portions of Areas 1 and 2 would still possess 
slopes less than 2%.  Existing slopes on Area 1 are greater than 1% and with the filling in 
of the low areas on Area 2 during construction of the soil cover; the slopes on Area 2 are 
expected to be at least 1% also.  Consequently, although installation of the additional soil 
cover will meet the intent of promoting drainage and reducing infiltration through the 
landfill, this alternative would not meet the action-specific ARARs associated with the 
presumptive remedy for CERCLA municipal landfills. 
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The Missouri Radiation Regulations (10 CSR 20-10.090) require that no releases to air or 
water should cause exposure of any person above the limits specified in 10 CSR 20-
10.041 (see Table 3-1).  These regulations would require monitoring to be conducted 
during the period of clearing, grubbing and any regrading of the existing landfill material 
in Areas 1 and 2 prior to placement of the soil cover.   
 
The Noise Control Act would impose limits on the amount of noise that could occur at 
the property boundaries during various times of day.  This requirement would be 
addressed by controlling the hours of operation during which remediation activities are 
performed. 
 

5.2.3.3 Long-Term Effectiveness and Permanence 
 
The calculated human health risks to a potential current worker in or adjacent to Areas 1 
and 2 are expected to be generally within the accepted risk range of 10-4 to 10-6 used by 
EPA based on an assumption of continuation of current uses at the Site.  Changes in land 
use could result in potential risk levels to onsite workers at the upper end or slightly 
above the generally accepted risk range used by EPA.  Placement of additional soil cover 
would eliminate potential exposures to trespassers or workers outside of Areas 1 and 2 
that may otherwise use Areas 1 and 2 for ancillary purposes.  Installation of a soil cover 
would eliminate or reduce potential for exposure or releases from the following 
pathways: gamma exposure, inhalation of radon gas or dust containing radionuclides or 
other constituents, dermal contact with impacted materials, and incidental ingestion of 
soil containing radionuclides or other chemicals.  As this alternative would not 
necessarily be designed to restrict infiltration and prevent leaching to groundwater or 
subsurface migration of radon and landfill gas, Alternative L3 may not be effective in 
preventing migration or exposure via all of the identified pathways at the Site. 
 
Permanence of this alternative would be improved with regular cover inspection and 
maintenance, implementation of additional institutional controls restricting allowable 
uses and activities in Areas 1 and 2, and monitoring and enforcement of the existing and 
additional institutional controls.  The current institutional controls cannot be removed or 
revised without the approval of the land owner(s), EPA and MDNR and therefore are 
considered to be permanent.  Additional institutional controls that may be implemented 
as part of this alternative would be subject to the same condition and therefore are also 
considered to be permanent. 
 

5.2.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in contaminant toxicity, mobility or volume through treatment.  
Therefore, no treatment residuals would be generated. 
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5.2.3.5 Short-Term Effectiveness 
 
The short-term impact on the risks to the community and workers would be minimal 
during construction of the soil cover over Areas 1 and 2 and any surface drainage 
diversions, controls, and structures.  Workers would be adequately protected during 
construction by adhering to Occupational Safety and Health Administration (OSHA) 
practices.  Cover installation would require construction workers and equipment that 
would initially disturb the soil; however, as no regrading of waste materials is anticipated 
under this alternative, potential exposure to radioactively-impacted material during 
construction is expected to be minimal.  Dust control measures would probably be 
required to limit worker exposure during construction. 
 
As noted in the BRA (Auxier & Associates, 2000), some of the ecosystems present at the 
landfill are the result of existing institutional controls and other limitations on land use 
within or adjacent to OU-1 that have allowed field succession to take place.  With respect 
to short-term environmental impacts during construction of the soil cover under 
Alternative L3, disturbance of the landfill surface will probably destroy the habitats that 
currently exist in Areas 1 and 2, forcing wildlife to migrate to other areas. 
 
The RAO of preventing direct contact with landfill contents and exposure to radiation 
associated with anticipated future uses of the West Lake Landfill and adjacent areas do 
not occur would be met immediately upon implementation of the amendment to the land 
use covenants.  Achievement of this RAO would be further ensured once construction 
and re-vegetation of the new soil cover over Areas 1 and 2 is completed.  The RAOs of 
controlling surface water runoff and erosion and decreasing the potential for erosion and 
subsequent transport of radiologically impacted materials; and controlling radon and 
landfill gas emissions from Areas 1 and 2 would be met once construction of the new soil 
cover over Areas 1 and 2 is completed.  As this alternative would not be designed to 
reduce infiltration, the RAO of minimizing infiltration and any resulting contaminant 
leaching to groundwater may not be met by this alternative. 
 

5.2.3.6 Implementability 
 
Placing a soil cover over Areas 1 and 2 is technically feasible.  Covers are a well-known 
technology, commonly implemented at most landfill sites.  Because of the configuration 
and location of Areas 1 and 2 within the overall existing larger landfill and the existing 
relatively steep sideslopes on the northern and western edges of the existing cover 
systems on Areas 1 and 2, it may be difficult to design and construct soil covers over 
some of the steeper slopes along the margin of Area 2.  The southern portion of the 
landfill berm on the west side of Area 2 would be regraded to a more stable configuration 
through placement of additional soil and associated extension of the toe of the landfill 
berm to the west onto the Buffer Zone. 
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With respect to administrative feasibility for the soil cover component of Alternative L3, 
because Areas 1 and 2 are within a larger area in an existing landfill, design and 
construction of soil covers for Areas 1 and 2 would probably require coordination with 
the Closure and Post-Closure Plan final cover requirements for the Bridgeton Sanitary 
Landfill.  As the owners and operators of the other portions of the Bridgeton Sanitary 
Landfill are parties to the AOC, this alternative is implementable. 
 
The owners of the various parcels that comprise the West Lake Landfill property are 
parties to the AOC.  Therefore, implementation of additional institutional controls is 
administratively feasible. 
 
Groundwater monitoring is also a component of Alternative L3.  The only administrative 
feasibility issue associated with future groundwater monitoring activities would be the 
ability to continue to obtain access to offsite groundwater monitoring wells.  Based on the 
assumed cooperation of property owners, this alternative is administratively feasible. 
 
Personnel, equipment, and materials are readily available to implement the soil cover, 
institutional controls, and monitoring components of this alternative.  The 
implementability and potential cost of this alternative will be greatly influenced by the 
availability and location of offsite soil borrow sources.  
 
As this alternative would not meet the ARARs associated with the presumptive remedy 
for CERCLA municipal landfills, it is not implementable. 
 
 

5.2.3.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative L3 are 
summarized below.  Detailed cost estimates and a present worth summary are included in 
Appendix D. 
 
 Estimated capital costs:   $ 8,400,000 
 Estimated annual O&M costs:  $ 20,000 to 200,000 
 Estimated 30-year present worth costs: $ 9,800,000 
 
The variation in annual operations and maintenance costs reflects the variation in the 
frequency of groundwater monitoring activities proposed for years 1 through 3 compared 
to year 4, variations in the monitoring frequency in years 4 through 30, and the 5-year 
CERCLA review only occurring every five years.  As was discussed in Section 4.4.4.1.2, 
for purposes of the FS it was assumed that the wells would be sampled quarterly for three 
years and semiannually on a biennial basis after the first three years.  Consequently, the 
actual annual operations and maintenance costs would vary from year to year. 
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5.2.4 Alternative L4 – Regrading of Areas 1 and 2 (2% minimum slope) and 
Installation of a Subtitle D Cover System 

 
This section presents the detailed analysis of Alternative L4 – Regrading of Areas 1 and 2 
(2% minimum slope) and Installation of a Subtitle D Cover System.  Alternative L4 
would consist of placing additional soil or clean fill material (as defined in the Missouri 
solid waste regulations [10 CSR 80-2.010(11)]) over Areas 1 and 2 to increase the final 
grades to achieve minimum slope angles of 2%.  Alternatively, the existing waste 
material and soil in these areas could be regraded (cut and filled) to achieve minimum 
slopes of 2%.  Portions of the landfill berm that contain slopes greater than 25% would be 
regraded through placement of additional material or cutting and filling of existing 
material to reduce the slope angles to 25% subject to physical constraints associated with 
the location of the toe of the landfill relative to the property boundary.   
 
Upon completion of the landfill regrading, a new Subtitle D-equivalent landfill cover 
would be constructed over these areas consistent with the MDNR final cover 
requirements for operating demolition landfills.  The final cover system would cover 
approximately 10.4 acres for Area 1 and 34.8 acres for Area 2.  Although not required for 
a Subtitle D cover, a layer of rock or concrete/asphaltic-concrete rubble would be 
installed immediately beneath the clay layer to minimize the potential for bio-intrusion 
and erosion and increase the longevity of the landfill cover.  Surface drainage diversions, 
controls, and structures would also be designed and constructed on the surface of or 
adjacent to the landfill cover as necessary to route non-impacted, uncontaminated storm 
water runoff that has not contacted the underlying waste materials off of Areas 1 and 2 
onto the adjacent landfill site or into off-site storm water drainage systems.   
 
The cover system under Alternative L4 would consist of the following layers:   
 

• A two foot thick bio-intrusion/erosion protection layer consisting of 
approximately 6-inch diameter pieces of rock or concrete/asphaltic concrete 
rubble; 

 
• A two-foot thick infiltration layer of compacted low permeability soil with a 

coefficient of permeability of 1 x 10-5 cm/sec or less; and 
 

• A one-foot thick layer of soil capable of sustaining vegetative growth. 
 
In addition to installation of a new cover, the existing institutional controls and additional 
institutional controls discussed under Alternative L2 would also be implemented as part 
of Alternative L4 (Regrading of Areas 1 and 2 to achieve a 2% minimum slope and 
Installation of a Subtitle D Cover System).  These institutional controls are necessary to 
insure that residential uses do not occur at the landfill and that commercial and industrial 
uses or ancillary uses that could result in unacceptable risks do not occur on Areas 1 and 
2.  In addition to prohibiting land uses that could result in potential exposure to waste 
materials or contaminants in the landfill, these institutional controls would also limit or 
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prohibit land uses or activities that could disrupt the integrity of the new landfill cover to 
be installed under Alternative L4.  Long-term monitoring and enforcement of the 
institutional controls are also included under this alternative.  The fencing of Areas 1 and 
2 included under Alternative L2 would not be necessary under Alternative L4.  
Groundwater and landfill gas monitoring described under Alternative L2 would also be 
included under this alternative. 
 

5.2.4.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community based on an assumption of continuation of current uses at the Site and 
assuming institutional controls are monitored and enforced.  Although the evaluations 
performed for the BRA indicated that the Site currently does not pose an unacceptable 
risk to onsite workers or the offsite community, the BRA evaluations were predicated 
upon assumptions of continuation of existing land uses and restrictions on certain types 
of future land uses.  Potential future uses of Areas 1 and 2 could result in potential risk 
levels to onsite workers at the upper end or slightly above the generally accepted risk 
range used by EPA.  Implementation of the additional institutional controls would further 
assure that no changes in existing land uses occur and that only those land uses that 
would not pose a potential risk from direct contact with the landfill would occur in the 
future.   
 
With placement of an upgraded landfill cover, Alternative L4 would effectively eliminate 
or greatly reduce potential exposure in Areas 1 and 2 by potential future 
industrial/commercial workers that may work in areas adjacent to Areas 1 and 2.  
Placement of an upgraded landfill cover over Areas 1 and 2 would provide additional 
protection to site workers, potential trespassers or onsite recreational users (i.e., 
employees of future commercial or industrial development at the landfill that might 
regularly walk through Areas 1 and 2).  Placement of an upgraded landfill cover would 
provide additional protection from gamma exposure and from potential direct contact 
with surface soil containing radionuclides.  Installation of a landfill cover would also 
eliminate any potential for windblown dust containing radionuclides, for storm 
water/snowmelt erosion of radiologically impacted materials and subsequent transport as 
suspended sediment, and for infiltration and any leaching to groundwater.  Therefore, 
Alternative L4 would be protective of human health.  
 

5.2.4.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA radon emission and groundwater protection standards, the 
radon NESHAP, the Missouri radiation regulations for protection against ionizing 
radiation, and the Missouri MCLs for radionuclides, VOCs, inorganic chemicals and 
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others (Table 3-1).  The new landfill cover to be installed under this alternative would 
meet the potential chemical-specific ARARs.  Construction of a new landfill cover would 
decrease potential leaching and impacts to underlying groundwater.  The new landfill 
cover would ensure that the radon NESHAP is met.  As previously discussed in Section 
5.2.3.2 under Alternative L3, placement of 18-inches soil/clean fill material alone in 
conjunction with the anticipated additional access restrictions and institutional controls 
would meet the Missouri standard for maximum permissible exposure limit for ionizing 
radiation.  Placement of a new landfill cover (which is anticipated to be at least 60-inches 
thick) would meet this standard with or without the additional access restrictions and 
institutional controls.  Although individual wells have shown some isolated occurrences 
of chemical or radiological constituents at levels slightly above MCLs, a plume of 
groundwater contamination does not exist beneath the West Lake Landfill. 
 
As the Site is an inactive or active modern landfill, no prehistoric, historical or 
archeological data or resources are expected to remain at the West Lake Landfill.  
Therefore, the Archeological and Historic Preservation Act and the Archeological 
Resources Protection Act are neither applicable nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site. Therefore, the federal and State requirements associated 
with endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent buffer and Crossroad properties are located 
within either the 500-year floodplain, a portion of the 100-year floodplain subject to 
flooding depths of less than one foot, or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  Because of the proximity of the Site to the 
floodplain, the requirements of Executive Order 11988 and 40 CFR 6.302(b) related to 
floodplains are potential location-specific ARARs.  These regulations require avoidance, 
to the maximum extent possible, of any adverse impacts associated with direct or indirect 
development of a floodplain but were not intended to require removal of a large landfill 
previously constructed along the margin of a floodplain.  As stated in the CERCLA 
Compliance with Other Laws Manual (EPA, 1988b) “A location-specific requirement 
may prohibit prospectively the deposit of certain substances in a floodplain.  This 
prohibition may be appropriate with regard to remedial options in considering whether to 
create new disposal units in the floodplain.  However, it is not likely to be appropriate to 
remove large existing landfills from the floodplain.”   
 
Although this alternative may include construction or additional development in the 
floodplain, the requirements of the floodplain ARARs should be met by this or any of the 
other alternatives as currently envisioned.  As the landfill was previously developed 
within this portion of the floodplain, and the only action to be taken under Alternative L4 
(Regrading of Areas 1 and 2 to a 2% minimum slope and Installation of a Subtitle D 
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Cover System) is construction of an upgraded cover on an existing facility, the federal 
and State floodplain requirements should be met by this alternative.  This ARAR may 
potentially affect the ability to place additional soil material along a portion of the Area 2 
landfill berm necessary to reduce the slope of the landfill berm as this additional soil 
material would be placed within either the 500-year floodplain, a portion of the 100-year 
floodplain subject to flooding depths of less than one foot, or the portion of the 100-year 
floodplain that is protected by levees.  Design and construction of the regraded landfill 
berm will need to be performed to the extent practical, in a manner that does not diminish 
the usefulness of the floodplain.  This could be achieved by cutting and filling the 
existing waste materials in a manner that does not increase the volume of waste or soil 
materials placed within the floodplain.  Although placement of additional soil in the 
Buffer Zone necessary to meet the maximum slope requirements of the Missouri solid 
waste regulations may result in some limited construction within the floodplain, this 
activity is expected to meet the requirement of avoidance of any adverse impacts to the 
floodplain, to the maximum extent possible, as required by these ARARs. 
 
As no wetlands exist onsite and this alternative does not include any actions related to the 
North Surface Water Body, the requirements of the Clean Water Act related to discharge 
of dredge or fill materials and potential impacts to wetlands are not considered to be 
applicable or relevant to this alternative.  As it is expected that any borrow material that 
may be needed would come from an existing permitted quarry or borrow source(s), this 
alternative is not expected to impact any wetlands.  As the landfill area is not farmland 
and it is expected that any borrow material that may be needed would come from an 
existing quarry or borrow source(s), this alternative is not expected to impact any 
farmlands.  
 
A portion of Area 1 is located within 10,000 ft of the end of the proposed runway 
expansion at Lambert - St. Louis International Airport (Figure 3-1).  Implementation of 
this alternative through placement of additional soil over the existing landfill surface to 
achieve the required grades should not result in significant disturbance or exposure of the 
existing waste materials and therefore is not anticipated to result in an attractive nuisance 
with respect to birds.  Implementation of this alternative by cutting and filling of the 
waste materials to achieve the required final grades will result in exposure of the existing 
waste materials.  Depending upon the nature and amount of degradation of the wastes 
(i.e., construction and demolition wastes versus undegraded municipal refuse), the 
exposed waste materials may attract birds resulting in non-conformance with the 
provisions of RCRA Subtitle D and the MDNR regulations regarding bird hazards to jet 
aircraft.  A contingency can be included within the remedial design requiring mitigation 
(use of temporary covers, noise deterrents or other measures to minimize bird activity 
during construction) that could be implemented in the event that birds are attracted to that 
portion of Area 1 located within 10,000 ft of the proposed runway expansion if the 
runway expansion is completed prior to implementation of the remedial alternative for 
OU-1.  Therefore, this alternative should meet the RCRA Subtitle D and MDNR 
requirements with respect to potential bird hazards to jet aircraft using Lambert - St. 
Louis International Airport.   
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Several potential action-specific ARARs may need to be considered if the Landfill 
Regrading/Cover alternative were to be selected by EPA.  These include the Missouri 
Solid Waste Regulations for landfill covers (10 CSR 80-3.010(17) and 10 CSR 80-
4.010(17)), the Missouri Radiation Regulations (19 CSR 20-10.070 and 10.090), the 
Noise Control Act, as amended, and the Noise Pollution and Abatement Act.   
 
The Missouri Solid Waste Regulations (10 CSR 80-3 and 10 CSR 80-4) establish 
standards for final covers over solid waste landfills.  Under this alternative, Areas 1 and 2 
would be regraded to achieve minimum slopes of 2%.  The Missouri Solid Waste 
Regulations prescribe a 5% minimum slope for final covers installed over operating solid 
waste and construction and demolition landfills.  As previously discussed in Section 
4.4.4.1.6, the 5% slope requirement applies to operating or new landfills and was not 
intended to be applied retroactively to previously closed landfills.  Landfilling in the 
vicinity of Areas 1 and 2 at the West Lake Landfill was completed approximately thirty 
years ago and therefore this standard is not applicable.  Furthermore, the 5% minimum 
slope requirement was developed to allow for settlement that may occur over a period of 
20 to 30 years after placement of waste materials.  The portions of the West Lake 
Landfill containing Areas 1 and 2 were closed approximately 30 years ago and therefore 
settlement of this material has already occurred.  Therefore, this requirement, although 
potentially relevant, is not considered to be appropriate for OU-1 at the West Lake 
Landfill.  Regrading Areas 1 and 2 to achieve minimum slopes of 2% will meet the intent 
of the MDNR minimum slope requirements if not the actual prescribed value of 5%.  
Consequently, regrading Areas 1 and 2 to achieve minimum slopes of 2% along with 
installation of an upgraded landfill cover meeting the MDNR design standards for final 
landfill covers will meet the intent of promoting drainage and reducing infiltration 
through the landfill required by the MDNR regulations.  As the same landfill cover will 
be installed under Alternatives L4 and L5, Alternative L4 will meet the same standard of 
performance as would be achieved through reconfiguration of the landfill final grade to 
5% as envisioned under Alternative L5.  Inclusion of corrective action requirements such 
as cover repair, cover modification, or groundwater containment as a contingency in the 
event that this alternative does not perform satisfactorily over time would insure 
consistency with the goal of this ARAR.  
 
The Missouri Radiation Regulations (10 CSR 20-10.090) require that no releases to air or 
water should cause exposure of any person above the limits specified in 10 CSR 20-
10.041 (see Table 3-1).  These regulations would require monitoring to be conducted 
during the period of clearing, grubbing and any regrading of the existing wastes prior to 
placement of the initial layer of the Subtitle D cover.   
 
The Noise Control Act would impose limits on the amount of noise that could occur at 
the property boundaries during various times of day.  This requirement would be 
addressed by controlling the hours of operation during which remediation activities are 
performed. 
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5.2.4.3 Long-Term Effectiveness and Permanence 
 
Alternative L4 would involve placement of additional soil/clean fill material over or 
regrading of the existing waste materials in Areas 1 and 2 to achieve minimum slopes of 
2% followed by placement of an upgraded landfill cover.  Construction of an upgraded 
landfill cover would effectively eliminate the potential pathways by which receptors 
could potentially be exposed to contaminants present in Areas 1 and 2.  Regrading of the 
landfill and installation of a new landfill cover would eliminate any potential for 
exposure or releases from the following pathways: gamma exposure, inhalation of radon 
gas or dust containing radionuclides or other constituents, dermal contact with impacted 
materials, incidental ingestion of soil containing radionuclides or other chemicals, and 
infiltration and any leaching to groundwater.   
 
The permanence of this alternative is enhanced through inclusion of a two-foot thick bio-
intrusion/erosion protection layer in the cover design which should increase the longevity 
of this alternative.  Permanence of this alternative would also be improved with regular 
cover inspections and maintenance, implementation of additional institutional controls 
restricting allowable uses and activities in Areas 1 and 2, and monitoring and 
enforcement of existing and additional institutional controls.  The current institutional 
controls cannot be removed or revised without the approval of the land owner(s), EPA 
and MDNR and therefore are considered to be permanent.  Moreover, the land use 
covenants grant EPA, MDNR, and the owners the right to enforce the terms of the 
restrictions.  Additional institutional controls that may be implemented as part of this 
alternative would be subject to the same conditions and enforcement rights and therefore 
are also considered to be permanent. 
 

5.2.4.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in the toxicity, mobility or volume through treatment.  Therefore, 
no treatment residuals would be generated. 
 

5.2.4.5 Short-Term Effectiveness 
 
The short-term impact on the risks to the community and workers would be minimal 
during the placement of additional soil and installation of a Subtitle D landfill cover over 
Areas 1 and 2.  Workers would be adequately protected during construction by adhering 
to Occupational Safety and Health Administration (OSHA) practices.   
 
Although regrading of existing waste material may be a potential alternative to using 
clean fill, there are drawbacks associated with it.  Disturbing the waste material may 
expose workers to radioactive waste, methane and radon gas, and cause an undesirable 
release of odors.  Landfill regrading would require construction workers and equipment 
that would initially disturb the soil and possibly the underlying waste materials.  Possible 
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short-term impacts associated with regrading of the waste materials include potential 
exposure of workers to contaminated waste, potential for stormwater runoff to enter areas 
where waste is exposed, and potential for odor emissions or other aesthetic issues to arise 
from exposed waste.  Worker exposures would be addressed through development and 
implementation of a site safety plan and performance of personnel and environmental 
monitoring during implementation of the remedial action.  A stormwater management 
plan would be required to control runon and runoff during regrading activities.  Dust and 
possibly odor control measures would probably be required to limit worker and public 
exposure during construction.  Although mitigative measures such as those described 
above may reduce the potential for unacceptable exposures, the potential for exposure 
will nonetheless exist if regrading of the waste is performed. 
 
As noted in the BRA (Auxier & Associates, 2000), some of the ecosystems present at the 
landfill are the result of existing institutional controls and other limitations on land use 
within or adjacent to OU-1 that have allowed field succession to take place.  With respect 
to short-term environmental impacts during placement of additional soil or regrading of 
existing materials and installation of a Subtitle D landfill cover under Alternative L4, 
disturbance of the landfill surface would destroy the habitats that currently exist in Areas 
1 and 2, forcing wildlife to migrate to other areas. 
 
The RAO of preventing direct contact with landfill contents and exposure to radiation 
associated with anticipated future uses of the West Lake Landfill and adjacent areas do 
not occur would be met immediately upon implementation of the amendment to the land 
use covenants.  Achievement of this RAO would be further ensured once construction of 
the new landfill cover over Areas 1 and 2 is completed.  The RAOs of minimizing 
infiltration and any resulting contaminant leaching to groundwater; controlling surface 
water runoff and erosion and decreasing the potential for erosion and subsequent 
transport of radiologically impacted materials; and controlling radon and landfill gas 
emissions from Areas 1 and 2 would be met once construction of the new landfill cover 
over Areas 1 and 2 is completed. 
 
Due to the time it may take to receive and place the additional soil or clean fill material to 
achieve the minimum grades of 2% and subsequently construct the upgraded landfill 
cover, this alternative could take several years to complete.  Regrading the existing waste 
materials to achieve minimum slope angles of 2% and maximum slope angles of 25% 
may be completed in a shorter period of time. 
 

5.2.4.6 Implementability 
 
Placement of additional soil or regrading of existing materials to achieve minimum slopes 
of 2% followed by construction of an upgraded landfill cover over Areas 1 and 2 is 
technically feasible.  Regrading of existing landfills through placement of additional soil 
or regrading of existing materials is a common remedial action that has been 
implemented at other NPL sites.  Installation of an upgraded landfill cover to promote 
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runoff and minimize infiltration is a commonly employed method of remediation at other 
CERCLA landfill sites.  Construction of landfill covers is a well-established technology 
that is implemented at most landfill sites.   
 
Cutting and filling of the existing waste materials to achieve final grades will require re-
compaction of the replaced waste materials in order to minimize the potential for 
compaction or differential settlement over time that could affect the integrity of the 
landfill cover.  Placement of additional fill material to achieve the final slope 
requirements and for construction of the landfill cover may result in compaction of the 
waste materials dependent upon the nature, age and amount of prior degradation of the 
waste materials.  Uniform or differential compaction of the waste materials could 
necessitate placement of additional soil over all or portions of the area to achieve the 
required final grades.  The potential for uniform or differential compaction can be 
addressed through several possible mechanisms including the following: (1) performance 
of plate load tests during the remedial design activities to assess the potential for and 
possible degree of compaction or differential settlement; (2) management of the 
placement of soil stockpiles to pre-compact/pre-consolidate the waste materials prior to 
final grading activities and cover construction; or (3) provision for a stock pile of suitable 
soil materials to be used to fill in low spots that may occur over time as a result of 
differential settlement; or (4) a combination of these techniques.  These techniques have 
been employed at other CERCLA municipal landfill sites such as the Tulalip Landfill in 
Washington, the Lowry Landfill in Colorado, and others.  Long-term maintenance of the 
landfill covers at other Superfund sites and at non-Superfund site solid waste landfills is 
typically required to address the potential for differential settlement or surface erosion of 
a landfill cover over time.  Long-term maintenance including cover inspection and repair 
is anticipated to be part of this alternative.  
 
Because of the configuration and location of Areas 1 and 2 within the overall existing 
larger landfill and the existing relatively steep sideslopes on the portions of the northern 
and eastern edges of Area 1 and the northern and western edges of Area 2 (Figure 4-7), it 
may be difficult to achieve the desired maximum slope grades along the entire margin of 
Areas 1 and 2.  The southern portion of the landfill berm on the west side of Area 2 
would be regraded to a more stable configuration through placement of additional soil 
and associated extension of the toe of the landfill berm to the west onto the Buffer Zone.  
It may not be feasible to regrade (reduce the slope angle of those portions of the landfill 
berm with slopes greater than 25% or possibly greater than 331/3% to less than 25%) the 
northern portion of the landfill berm along the western margin of Area 2 using any of the 
techniques described.  The toe of the landfill extends up to the property boundary/fence 
line in this area thereby eliminating the potential for placement of additional soil or fill 
material.  As access to this area can only be achieved from above, the ability to regrade 
this portion of the landfill through excavation of the existing waste and soil material will 
be limited making it more difficult and more expensive but not necessarily impossible.  
Fortunately, this portion of the landfill berm has never exhibited any sign of or tendency 
towards slope or erosional failures and therefore, appears to meet the criteria (10 CSR 80-
3.017(B)(3) and 10 CSR 80-4.017(B)(3)) of demonstrating stability at slope angles 
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greater than 25%; however, much of this area contains slope angles greater than 331/3% 
(Figure 4-7) for which there is no provision for demonstration of stability in the Missouri 
Solid Waste Regulations (10 CSR 80-3.017(C)(3) and 10 CSR 80-4.017(C)(1)).  Similar 
constraints exist for portions of the landfill in Area 1 (Figure 4-7) due to the presence of 
the landfill access road which is located along the northern toe of the landfill berm in 
Area 1 and the presence of the property/fence line along the eastern toe of the landfill and 
the presence of the drainage ditch along St. Charles-Rock Road immediately outside of 
the fence line.   
 
As Areas 1 and 2 are within a larger area in an existing landfill, landfill regrading and 
installation of an upgraded landfill cover under Alternative L4 would require 
coordination with the landfill owner and operator.  As the owners and operators of the 
other portions of the Bridgeton Sanitary Landfill are parties to the AOC, this alternative 
is considered administratively implementable.  The owners of the various parcels that 
comprise the West Lake Landfill property are parties to the AOC.  Therefore, 
implementation of additional institutional controls is also considered to be 
administratively feasible. 
 
Groundwater monitoring is also a component of Alternative L4.  The only administrative 
feasibility issue associated with future groundwater monitoring activities would be the 
ability to continue to obtain access to offsite groundwater monitoring wells.  Based on the 
assumed cooperation of property owners, this alternative is administratively feasible. 
 
Personnel, equipment, and materials are readily available to implement the cover 
systems, institutional controls, and monitoring components of this alternative.  The 
implementability and potential cost of this alternative will be greatly influenced by the 
availability and location of clean fill materials and/or offsite soil borrow sources if and 
when this alternative is implemented.   
 

5.2.4.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative L4 are 
as follows.  Detailed cost estimates and a present worth summary are included in 
Appendix D.  Cost estimates for two options to achieve the minimum slope of 2% before 
the Subtitle D cover is placed are included. 
 
Soil fill option to achieve minimum slope of 2%: 
 Estimated capital costs:   $ 21,800,000 
 Estimated annual O&M costs:  $ 15,000 to 200,000 
 Estimated 30-year present worth costs: $ 23,100,000 
 
Cut/fill existing materials option to achieve minimum slope of 2%: 
 Estimated capital costs:   $ 20,500,000 
 Estimated annual O&M costs:  $ 15,000 to 200,000 



   
 

 
Feasibility Study 
West Lake Landfill OU-1 
 5-8-06 

126 

 Estimated 30-year present worth costs: $ 21,700,000 
 
The variation in annual operations and maintenance costs reflects the variation in the 
frequency of groundwater monitoring activities proposed for years 1 through 3 compared 
to year 4 and after, variations in the monitoring frequency in years 4 through 30, and the 
5-year CERCLA review only occurring every five years.  As was discussed in Section 
4.4.4.1.2, for purposes of the FS it was assumed that the wells would be sampled 
quarterly for three years and semiannually on a biennial basis after the first three years.  
Consequently, the actual annual operations and maintenance costs would vary from year 
to year.  
 

5.2.5 Alternative L5 – Regrading of Areas 1 and 2 (5% minimum slope) and 
Installation of a Subtitle D Cover System 

 
Alternative L5 would consist of placing additional soil or other clean fill material (as 
defined in the MDNR regulations (10 CSR 80-2.010(11)) over Areas 1 and 2 and/or 
regrading of the existing landfill materials to increase the final slope angles to 5% 
achieve the minimum grades specified in the MDNR regulations (10 CSR 80-3.010(17) 
and 10 CSR 80-4.010(17)) for landfill covers.  Alternatively, the existing waste material 
and soil in these areas could be regraded (cut and filled) to achieve a minimum slope of 
5%.  Portions of the landfill berm that contain slopes greater than 25% would be regraded 
through placement of additional material or cutting and filling of existing material to 
reduce the slope angles to 25% subject to physical constraints associated with the 
location of the toe of the landfill relative to the property boundary.   
 
Upon completion of the landfill regrading, a new Subtitle D-equivalent landfill cover 
would be constructed over these areas.  The final cover system would cover 
approximately 10.4 acres for Area 1 and 34.8 acres for Area 2.  Although not required for 
a Subtitle D cover, a layer of rock or concrete/asphaltic concrete debris would be 
installed immediately beneath the clay layer to minimize the potential for bio-intrusion 
and erosion and increase the longevity of the landfill cover.  Surface drainage diversions, 
controls, and structures would also be designed and constructed as necessary to route 
storm water runoff off from Areas 1 and 2 into the adjacent landfill site or into off-site 
storm water drainage systems.   
 
The cover system under Alternative L5 would consist of the following layers:   
 

• A two foot thick bio-intrusion/erosion protection layer consisting of 
approximately 6-inch diameter pieces of rock or concrete rubble; 

 
• A two-foot thick infiltration layer of compacted low permeability soil with a 

coefficient of permeability of 1 x 10-5 cm/sec or less; and 
 

• A one-foot thick layer of soil capable of sustaining vegetative growth. 
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In addition to installation of a new cover, the existing institutional controls and additional 
institutional controls discussed under Alternative L2 would also be implemented as part 
of Alternative L5 – Regrading of Areas 1 and 2 (5% minimum slope) and Installation of a 
Subtitle D Cover System.  These institutional controls are necessary to insure that 
residential uses do not occur at the landfill and that commercial and industrial uses or 
ancillary uses that could result in unacceptable risks do not occur on Areas 1 and 2.  In 
addition to prohibiting land uses that could result in potential exposure to waste materials 
or contaminants in the landfill, these institutional controls would also limit or prohibit 
land uses or activities that could disrupt the integrity of the new landfill cover to be 
installed under Alternative L5.  Long-term monitoring and enforcement of the 
institutional controls are also included under this alternative.  The fencing of Areas 1 and 
2 included in Alternative L2 would not be necessary under Alternative L5.  Groundwater 
and landfill gas monitoring described under Alternative L2 would also be included under 
this alternative. 
 

5.2.5.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community based on an assumption of continuation of current uses at the Site and 
assuming institutional controls are monitored and enforced.  Although the evaluations 
performed for the BRA indicated that the Site currently does not pose an unacceptable 
risk to onsite workers or the offsite community, the BRA evaluations were predicated 
upon assumptions of continuation of existing land uses and restrictions on certain types 
of future land uses.  Potential future uses of Areas 1 and 2 could result in potential risk 
levels to onsite workers at the upper end or slightly above the generally accepted risk 
range used by EPA.  Implementation of the additional institutional controls would further 
assure that no changes in existing land uses occur and that only those land uses that 
would not pose a potential risk from direct contact with the landfill would occur in the 
future.   
 
With placement of an upgraded landfill cover, Alternative L5 would effectively eliminate 
or greatly reduce the potential exposure in Areas 1 and 2 by potential future 
industrial/commercial workers that may work in areas adjacent to Areas 1 and 2.  
Placement of an upgraded landfill cover over Areas 1 and 2 would provide additional 
protection to site workers, potential trespassers or onsite recreational users (i.e., 
employees of future commercial or industrial development at the landfill that might 
regularly walk through Areas 1 and 2).  Placement of an upgraded landfill cover would 
provide additional protection from gamma exposure and from potential direct contact 
with surface soil containing radionuclides.  Installation of a landfill cover would also 
significantly reduce any potential for windblown dust containing radionuclides, for storm 
water/snowmelt erosion of radiologically impacted materials and subsequent transport as 
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suspended sediment, and for infiltration and any leaching to groundwater.  Therefore, 
Alternative L5 would be protective of human health. 
 

5.2.5.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA radon emission and groundwater protection standards, the 
radon NESHAP, the Missouri radiation regulations for protection against ionizing 
radiation, and the Missouri MCLs for radionuclides, VOCs, inorganic chemicals and 
others (Table 3-1).  The new landfill cover to be installed under this alternative would 
meet the potential chemical-specific ARARs.  Construction of a new landfill cover would 
decrease potential leaching and impacts to underlying groundwater.  The new landfill 
cover would ensure that the radon NESHAP is met.  As previously discussed in Section 
5.2.3.2 under Alternative L3, placement of 18-inches soil/clean fill material alone in 
conjunction with the anticipated additional access restrictions and institutional controls 
would meet the Missouri standard for maximum permissible exposure limit for ionizing 
radiation.  Construction of a new landfill cover (which is expected to be at least 60-inches 
thick) would meet this standard with or without the additional access restrictions and 
institutional controls.  Although individual wells have shown some isolated occurrences 
of chemical or radiological constituents at levels slightly above MCLs, a plume of 
groundwater contamination does not exist beneath the West Lake Landfill. 
 
As the Site is an inactive or active modern landfill, no prehistoric, historical or 
archeological data or resources are expected to remain at the West Lake Landfill.  
Therefore, the Archeological and Historic Preservation Act and the Archeological 
Resources Protection Act are neither applicable nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site. Therefore, the federal and State requirements associated 
with endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent buffer and Crossroad properties are located 
within either the 500-year floodplain, a portion of the 100-year floodplain subject to 
flooding depths of less than one foot, or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  Because of the proximity of the Site to the 
floodplain, the requirements of Executive Order 11988 and 40 CFR 6.302(b) related to 
floodplains are potential location-specific ARARs.  These regulations require avoidance, 
to the maximum extent possible, of any adverse impacts associated with direct or indirect 
development of a floodplain but were not intended to require removal of a large landfill 
previously constructed along the margin of a floodplain.  As stated in the CERCLA 
Compliance with Other Laws Manual (EPA, 1988b) “A location-specific requirement 
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may prohibit prospectively the deposit of certain substances in a floodplain.  This 
prohibition may be appropriate with regard to remedial options in considering whether to 
create new disposal units in the floodplain.  However, it is not likely to be appropriate to 
remove large existing landfills from the floodplain.”   
 
Although this alternative may include construction or additional development in the 
floodplain, the requirements of the floodplain ARARs should be met by  this or any of 
the other alternatives as currently envisioned.  As the landfill was previously developed 
within this portion of the floodplain, and the only action to be taken under Alternative L5 
(Regrading of Areas 1 and 2 to a 5% minimum slope and Installation of a Subtitle D 
Cover System) is construction of an upgraded cover on an existing facility, the federal 
and State floodplain requirements should be met by this alternative.  This ARAR may 
potentially affect the ability to place additional soil material along a portion of the Area 2 
landfill berm necessary to reduce the slope of the landfill berm as this additional soil 
material would be placed within either the 500-year floodplain, a portion of the 100-year 
floodplain subject to flooding  depths of less than one foot, or the portion of the 100-year 
floodplain that is protected by levees.  Design and construction of the regraded landfill 
berm will need to be performed to the extent practical, in a manner that does not diminish 
the usefulness of the floodplain.  This could be achieved by cutting and filling the 
existing waste materials in a manner that does not increase the volume of waste or soil 
materials placed within the floodplain.  Although placement of additional soil in the 
Buffer Zone necessary to meet the maximum slope requirements of the Missouri solid 
waste regulations may result in some limited construction within the floodplain, this 
activity is expected to meet the requirement of avoidance of any adverse impacts to the 
floodplain, to the maximum extent possible, as required by these ARARs. 
 
As no wetlands exist onsite and this alternative does not include any actions related to the 
North Surface Water Body, the requirements of the Clean Water Act related to discharge 
of dredge or fill materials and potential impacts to wetlands are not considered to be 
applicable or relevant to this alternative.  As it is expected that any borrow material that 
may be needed would come from an existing permitted quarry or borrow source(s), this 
alternative is not expected to impact any wetlands.  As the landfill area is not farmland 
and it is expected that any borrow material that may be needed would come from an 
existing quarry or borrow source(s), this alternative is not expected to impact any 
farmlands.  
 
A portion of Area 1 is located within 10,000 ft of the end of the proposed runway 
expansion at Lambert - St. Louis International Airport (Figure 3-1).  Implementation of 
this alternative through placement of additional soil over the existing landfill surface to 
achieve the required grades should not result in significant disturbance or exposure of the 
existing waste materials and therefore is not anticipated to result in an attractive nuisance 
with respect to birds.  Implementation of this alternative by cutting and filling of the 
waste materials to achieve the required final grades will result in exposure of the existing 
waste materials.  Depending upon the nature and amount of degradation of the wastes 
(i.e., construction and demolition wastes versus undegraded municipal refuse), the 
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exposed waste materials may attract birds resulting in non-conformance with the 
provisions of RCRA Subtitle D and the MDNR regulations regarding bird hazards to jet 
aircraft.  A contingency can be included within the remedial design requiring mitigation 
(use of temporary covers, noise deterrents or other measures to minimize bird activity 
during construction) that could be implemented in the event that birds are attracted to that 
portion of Area 1 located within 10,000 ft of the proposed runway expansion if the 
runway expansion is completed prior to implementation of the remedial alternative for 
OU-1.  Therefore, this alternative should meet the RCRA Subtitle D and MDNR 
requirements with respect to potential bird hazards to jet aircraft using Lambert - St. 
Louis International Airport.   
 
Several potential action-specific ARARs may need to be considered if the Landfill 
Regrading/Cover alternative were to be selected by EPA.  These include the Missouri 
Solid Waste Regulations for landfill covers (10 CSR 80-3.010(17) and 10 CSR 80-
4.010(17)), the Missouri Radiation Regulations (19 CSR 20-10.070 and 10.090), the 
Noise Control Act, as amended, and the Noise Pollution and Abatement Act.   
 
The Missouri Solid Waste Regulations (10 CSR 80-3 and 10 CSR 80-4) establish 
standards for final covers over solid waste landfills.  Under this alternative, Areas 1 and 2 
would be regraded to achieve minimum slopes of 5%.  Therefore, regrading Areas 1 and 
2 to achieve minimum slopes of 5% will meet the MDNR minimum slope requirements.  
Consequently, regrading Areas 1 and 2 to achieve minimum slopes of 5% along with 
installation of an upgraded landfill cover will meet the requirement of promoting 
drainage and reducing infiltration through the landfill. 
 
The Missouri Radiation Regulations (10 CSR 20-10.090) require that no releases to air or 
water should cause exposure of any person above the limits specified in 10 CSR 20-
10.041 (see Table 3-1).  These regulations would require monitoring to be conducted 
during the period of clearing, grubbing and any regrading of the existing wastes prior to 
placement of the initial layer of the Subtitle D cover.   
 
The Noise Control Act would impose limits on the amount of noise that could occur at 
the property boundaries during various times of day.  This requirement would be 
addressed by controlling the hours of operation during which remediation activities are 
performed. 
 

5.2.5.3 Long-Term Effectiveness and Permanence 
 
Alternative L5 would include placement of additional soil/clean fill material over Areas 1 
and 2 or regrading of the existing waste materials in Areas 1 and 2 to achieve minimum 
slopes of 5% followed by placement of an upgraded landfill cover.  Construction of an 
upgraded landfill cover would effectively eliminate the potential pathways by which 
receptors could potentially be exposed to contaminants present in Areas 1 and 2.  
Regrading of the landfill and installation of a new landfill cover would effectively 
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eliminate any potential for exposure or releases from the following pathways: gamma 
exposure, inhalation of radon gas or dust containing radionuclides or other constituents, 
dermal contact with impacted materials, incidental ingestion of soil containing 
radionuclides or other chemicals, and infiltration and any leaching to groundwater. 
 
The permanence of this alternative is enhanced through inclusion of a two-foot thick bio-
intrusion/erosion protection layer in the cover design which should increase the longevity 
of this alternative.  Permanence of this alternative would be improved with regular cover 
inspections and maintenance, implementation of additional institutional controls 
restricting allowable uses and activities in Areas 1 and 2, and monitoring and 
enforcement of existing and additional institutional controls.  The current institutional 
controls cannot be removed or revised without the approval of the land owner(s), EPA 
and MDNR and therefore are considered to be permanent.  Moreover, the land use 
covenants grant EPA, MDNR and the owners the right to enforce the terms of the 
restrictions.  Additional institutional controls that may be implemented as part of this 
alterative would be subject to the same condition and enforcement rights and therefore 
are also considered to be permanent. 
 

5.2.5.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in the toxicity, mobility or volume through treatment.  Therefore, 
no treatment residuals would be generated. 
 

5.2.5.5 Short-Term Effectiveness 
 
The short-term impact on the risks to the community and workers would be minimal 
during the placement of additional soil and installation of a Subtitle D landfill cover over 
Areas 1 and 2.  Workers would be adequately protected during construction by adhering 
to Occupational Safety and Health Administration (OSHA) practices.   
 
Although regrading of existing waste material may be a potential alternative to using 
clean fill, there are drawbacks associated with it.  Disturbing the waste material may 
expose workers to radioactive waste, methane and radon gas, and cause an undesirable 
release of odors.  Landfill regrading would require construction workers and equipment 
that would initially disturb the soil and possibly the underlying waste materials.  Possible 
short-term impacts associated with regrading of the waste materials include potential 
exposure of workers to contaminated waste, potential for stormwater runoff to enter areas 
where waste is exposed, and potential for odor emissions or other aesthetic issues to arise 
from exposed waste.  Worker exposures would be addressed through development and 
implementation of a site safety plan and performance of personnel and environmental 
monitoring during implementation of the remedial action.  A stormwater management 
plan would be required to control runon and runoff during regrading activities.  Dust 
control and possibly odor control measures would probably be required to limit worker 
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and public exposure during construction.  Although mitigative measures such as those 
described above may reduce the potential for unacceptable exposures, the potential for 
exposure will nonetheless exist if regrading of the waste is performed. 
 
As noted in the BRA (Auxier & Associates, 2000), some of the ecosystems present at the 
landfill are the result of existing institutional controls and other limitations on land use 
within or adjacent to OU-1 that have allowed field succession to take place.  With respect 
to short-term environmental impacts during placement of additional soil or regrading of 
existing materials and installation of a Subtitle D landfill cover under Alternative L5, 
disturbance of the landfill surface would destroy the habitats that currently exist in Areas 
1 and 2, forcing wildlife to migrate to other areas. 
 
The RAO of preventing direct contact with landfill contents and exposure to radiation 
associated with anticipated future uses of the West Lake Landfill and adjacent areas do 
not occur would be met immediately upon implementation of the amendment to the land 
use covenants.  Achievement of this RAO would be further ensured once construction of 
the new landfill cover over Areas 1 and 2 is completed.  The RAOs of minimizing 
infiltration and any resulting contaminant leaching to groundwater; controlling surface 
water runoff and erosion and decreasing the potential for erosion and subsequent 
transport of radiologically impacted materials; and controlling radon and landfill gas 
emissions from Areas 1 and 2 would be met once construction of the new landfill cover 
over Areas 1 and 2 is completed. 
 
Due to the time it may take to receive and place the additional soil or clean fill material to 
achieve the minimum grades of 5% and subsequently construct the upgraded landfill 
cover, this alternative could take several years to complete.  Regrading the existing waste 
materials to achieve minimum slope angles of 5% and maximum slope angles of 25% 
may be completed in a shorter period of time. 
 

5.2.5.6 Implementability 
 
Placement of additional soil or regrading of existing materials to achieve minimum slopes 
of 5% followed by construction of an upgraded landfill cover over Areas 1 and 2 is 
technically feasible.  Regrading of existing landfills through placement of additional soil 
or regrading of existing materials is a common remedial action that has been 
implemented at other NPL sites.  Installation of an upgraded landfill cover to promote 
runoff and minimize infiltration is a commonly employed method of remediation at other 
CERCLA landfill sites.  Construction of landfill covers is a well-established technology 
that is implemented at most landfill sites.   
 
Cutting and filling of the existing waste materials to achieve final grades will require re-
compaction of the replaced waste materials in order to minimize the potential for 
compaction or differential settlement over time that could affect the integrity of the 
landfill cover.  Placement of additional fill material to achieve the final slope 
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requirements and for construction of the landfill cover may result in compaction of the 
waste materials dependent upon the nature, age and amount of prior degradation of the 
waste materials.  Uniform or differential compaction of the waste materials could 
necessitate placement of additional soil over all or portions of the area to achieve the 
required final grades.  The potential for uniform or differential compaction can be 
addressed through several possible mechanisms including the following: (1) performance 
of plate load tests during the remedial design activities to assess the potential for and 
possible degree of compaction or differential settlement; (2) management of the 
placement of soil stockpiles to pre-compact/pre-consolidate the waste materials prior to 
final grading activities and cover construction; or (3) provision for a stock pile of suitable 
soil materials to be used to fill in low spots that may occur over time as a result of 
differential settlement; or (4) a combination of these techniques.  These techniques have 
been employed at other CERRCLA municipal landfill sites such as the Tulalip Landfill in 
Washington, the Lowry Landfill in Colorado, and others.  Long-term maintenance of the 
landfill covers at other Superfund sites and at non-Superfund site solid waste landfills is 
typically required to address the potential for differential settlement or surface erosion of 
a landfill cover over time.  Long-term maintenance including cover inspection and repair 
is anticipated to be part of this alternative.  
 
Because of the configuration and location of Areas 1 and 2 within the overall existing 
larger landfill and the existing relatively steep sideslopes on the portions of the northern 
and eastern edges of Area 1 and the northern and western edges of Area 2 (Figure 4-7), it 
may be difficult to achieve the desired maximum slope grades along the entire margin of 
Areas 1 and 2.  The southern portion of the landfill berm on the west side of Area 2 
would be regraded to a more stable configuration through placement of additional soil 
and associated extension of the toe of the landfill berm to the west onto the Buffer Zone.  
It may not be feasible to regrade (reduce the slope angle of those portions of the landfill 
berm with slopes greater than 25% or possibly greater than 331/3% to less than 25%) the 
northern portion of the landfill berm along the western margin of Area 2 using any of the 
techniques described.  The toe of the landfill extends up to the property boundary/fence 
line in this area thereby eliminating the potential for placement of additional soil or fill 
material.  As access to this area can only be achieved from above, the ability to regrade 
this portion of the landfill through excavation of the existing waste and soil material will 
be limited making it more difficult and more expensive but not necessarily impossible.  
Fortunately, this portion of the landfill berm has never exhibited any sign of, or tendency 
towards slope or erosional failures and therefore, appears to meet the criteria (10 CSR 80-
3.017(B)(3) and 10 CSR 80-4.017(B)(3)) of demonstrating stability at slope angles 
greater than 25%; however, much of this area contains slope angles greater than 331/3% 
(Figure 4-7) for which there is no provision for demonstration of stability in the Missouri 
Solid Waste Regulations (10 CSR 80-3.017(C)(3) and 10 CSR 80-4.017(C)(1)).  Similar 
constraints exist for portions of the landfill in Area 1 (Figure 4-7) due to the presence of 
the landfill access road which is located along the northern toe of the landfill berm in 
Area 1 and the presence of the property/fence line along the eastern toe of the landfill and 
the presence of the drainage ditch along St. Charles-Rock Road immediately outside of 
the fence line.   
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As Areas 1 and 2 are within a larger area in an existing landfill, landfill regrading and 
installation of an upgraded landfill cover under Alternative L5 would require 
coordination with the landfill owner and operator.  As the owners and operators of the 
other portions of the Bridgeton Sanitary Landfill are parties to the AOC, this alternative 
is considered theoretically implementable.  The owners of the various parcels that 
comprise the West Lake Landfill property are parties to the AOC.  Therefore, 
implementation of additional institutional controls is administratively feasible. 
 
Groundwater monitoring is also a component of Alternative L5.  The only administrative 
feasibility issue associated with future groundwater monitoring activities would be the 
ability to continue to obtain access to offsite groundwater monitoring wells.  Based on the 
assumed cooperation of property owners, this alternative is administratively feasible. 
 
Personnel, equipment, and materials are readily available to implement the cover 
systems, institutional controls, and monitoring components of this alternative.  The 
implementability and potential cost of this alternative will be greatly influenced by the 
availability and location of clean fill materials and/or offsite soil borrow sources if and 
when this alternative is implemented.   
 

5.2.5.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative L5 are 
as follows.  Detailed cost estimates and a present worth summary are included in 
Appendix D.  Cost estimates for two options to achieve the minimum slope of 5% before 
the Subtitle D cover is placed are included. 
 
Soil fill option to achieve minimum slope of 5%: 
 Estimated capital costs:   $ 24,600,000 
 Estimated annual O&M costs:  $ 15,000 to 200,000 
 Estimated 30-year present worth costs: $ 25,800,000 
 
Cut/fill existing materials option to achieve minimum slope of 5%: 
 Estimated capital costs:   $ 19,900,000 
 Estimated annual O&M costs:  $ 15,000 to 200,000 
 Estimated 30-year present worth costs: $ 21,100,000 
 
The variation in annual operations and maintenance costs reflects the variation in the 
frequency of groundwater monitoring activities proposed for years 1 through 3 compared 
to year 4 and after, variations in the monitoring frequency in years 4 through 30, and the 
5-year CERCLA review only occurring every five years.  As was discussed in Section 
4.4.4.1.2, for purposes of the FS it was assumed that the wells would be sampled 
quarterly for three years and semiannually on a biennial basis after the first three years.  
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Consequently, the actual annual operations and maintenance costs would vary from year 
to year.  
 

5.2.6 Alternative L6 – Excavation of Material with Higher Levels of Radioactivity from 
Area 2 and Regrading and Installation of a Subtitle D Cover System 

 
This section presents the detailed analysis of Alternative L6 – Excavation of Material 
with Higher Levels of Radioactivity from Area 2 and Regrading and Installation of a 
Subtitle D Cover System.  Alternative L6 would consist of excavation of some accessible 
portion(s) of the landfill material in Area 2 that may contain relatively higher 
concentrations of radiologically contaminated material.  As discussed elsewhere in this 
report (Section 4.4.3 and Appendix B), the radiologically-impacted materials in OU-1 do 
not meet the definition of a “hot spot” as that term is defined in EPA’s guidance for the 
presumptive remedy approach for CERCLA Municipal Landfills (EPA, 1993b).  
However, evaluation of a potential “hot-spot” removal alternative has been included in 
this FS report to confirm that the presumptive approach to municipal landfills is 
appropriately applied.  In addition to excavation and offsite disposal of waste materials 
containing relatively higher levels of radionuclides, Alternative L6 would also include 
regrading of the landfill surface and construction of a new landfill cover that meets the 
requirements of the Missouri solid waste regulations, long-term inspection and 
maintenance of the landfill cover, groundwater and methane monitoring, and monitoring 
and enforcement of the existing and additional institutional controls described under 
Alternatives L4 and L5. 
 

5.2.6.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions 
associated with OU-1 do not currently pose an unacceptable risk to onsite workers or the 
offsite community; however, these evaluations were predicated upon assumptions of 
continuation of existing land uses and restrictions on certain types of future land uses that 
would be maintained.  Although the evaluations performed for the BRA indicated that for 
current use the Site does not pose an unacceptable risk to onsite workers or the offsite 
community, potential future uses of Areas 1 and 2 could result in potential risk levels to 
onsite workers at the upper end or slightly above the generally accepted risk range used 
by EPA.   
 
Regrading of the landfill and installation of a new landfill cover would effectively 
eliminate potential exposure in Areas 1 and 2 by future industrial/commercial workers 
that may work in areas adjacent to Areas 1 and 2.  Excavation of radiologically-impacted 
material is not required to achieve protection of human health and the environment as 
installation and maintenance of a landfill cover meets the remedial action objectives and 
is protective of human health and the environment.  Excavation and offsite removal of the 
radiologically impacted materials in Area 2 that contain higher levels of radioactivity 
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would increase the level of protection of public health and the environment over that 
achieved by installation of a new landfill cover alone in the unlikely event that 
institutional and engineering controls fail.  Although excavation and offsite disposal 
could increase the level of protection, accidental or inadvertent spillage or dispersal of 
radioactively impacted materials during excavation or transport could result in increased 
short-term risks to onsite workers or the public. 
 
Maintenance and enforcement of the existing and additional institutional controls as 
proposed under landfill Alternatives L2 through L5 would assure that no changes in 
existing land uses occur and that only those land uses that would not pose a potential risk 
of direct contact with the waste materials or site chemicals would occur in the future.   
 
With implementation of the measures described above, Alternative L6 would eliminate or 
reduce the potential exposure in Areas 1 and 2 to the public and potential future 
industrial/commercial workers that may work in areas adjacent to Areas 1 and 2.  
Therefore, Alternative L6 would be protective of human health.   
 

5.2.6.2 Compliance with ARARs 
 
As this alternative includes regrading of the landfill surface and installation of a new 
landfill cover, the ARARs identified for alternatives L4 and L5 would apply to this 
alternative.  Additional ARARs associated with excavation and offsite disposal of waste 
materials containing higher levels of radionuclides would need to be complied with by 
this alternative.   
 
Excavation of the waste materials in Area 2 with higher levels of radioactivity should not 
entail any construction or adverse impact to the floodplain.  Several potential action-
specific ARARs may need to be considered if selective excavation of material with 
higher levels of radionuclides were to be selected by EPA.   
 
Transportation of the excavated materials for offsite disposal would have to be performed 
in compliance with Department of Transportation requirements.  Although not a 
promulgated regulation, offsite disposal of the excavated material would need to comply 
with EPA’s policy for offsite disposal from CERCLA sites.  Offsite disposal would also 
need to comply with specific requirements such as waste profiling established by the 
selected disposal facility.  
 

5.2.6.3 Long-Term Effectiveness and Permanence 
 
Alternative L6 would involve excavation and offsite disposal of that portion of the 
radiologically-impacted material in Area 2 with higher levels of radionuclides and/or 
gamma activity than other portions of Area 2 as well as landfill regrading and installation 
of a Subtitle D landfill cover.  As previously discussed under Alternatives L4 and L5, 
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regrading of the landfill and installation of a Subtitle D landfill cover would provide 
effective and permanent containment of the waste materials.  Removal of the 
radiologically-impacted materials with the higher levels of radionuclides or gamma 
activity would reduce the overall magnitude of the residual radioactivity at the Site 
thereby providing an additional level of protectiveness in the unlikely event of failure of 
institutional or engineering controls.  As radiologically-impacted materials would still 
remain on site, excavation of “hot spots” alone is neither effective nor permanent.  The 
long-term effectiveness and permanence would be achieved through implementation of 
one of the landfill regrading/cover alternatives (L4 or L5) discussed in the previous 
sections.   
 

5.2.6.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in contaminant toxicity, mobility or volume through treatment.  
Therefore, no treatment residuals would be generated. 
 

5.2.6.5 Short-Term Effectiveness 
 
Excavation and offsite transport of radiologically-impacted material in Area 2 with 
higher levels of radionuclides and/or gamma activity would result in short-term impacts 
and potential risks to onsite workers and the community.  Traffic accidents associated 
with offsite truck and rail transport will result in risk of physical injury and potentially 
death to members of the public.  Implementation of the offsite disposal portion of this 
alternative is anticipated to require approximately 4,300 truck trips of approximately 10 
miles roundtrip each to haul the excavated material to a rail facility and approximately 
1,100 train railcar load trips (eleven train trips of 100 cars each) of 1,600 miles each.  
Based on 2002 accident rates for large trucks of 2.14 fatal accidents and 44 injury 
accidents per 100 million vehicle miles traveled (National Highway Transportation 
Safety Administration [NHTSA], 2003), the truck trips are expected to pose a risk of 
fatality from an accident of 9.2 x 10-4 (approximately a one in one-thousand risk) and a 
risk of injury from an accident of nearly 2% (1.9 x 10-2).  Based on 2003 accident rates 
for train traffic of 4 per million train miles exclusive of train-highway accidents and 3.95 
per million train miles for train-highway accidents (Federal Railroad Administration 
[FRA], 2004), transport of excavated waste by train could result in a risk of accident of 
nearly 28%. 
 
Disturbing the waste material may expose workers to radioactive waste, methane and 
radon gas, and cause an undesirable release of odors.  Excavation of existing waste 
materials will undoubtedly result in odor emissions during the period of time that existing 
wastes may be handled or exposed.  Mitigation of odors through engineering means is 
limited; however, by performing the waste excavation activities during the winter 
months, the impacts of odor emissions can be minimized. 
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Workers involved in the excavation activities may be subject to potential short-term risks.  
Possible short-term impacts associated with regrading of the waste materials include 
potential exposure of workers to contaminated waste, potential for stormwater runoff to 
enter areas where waste is exposed, and potential for odor emissions or other aesthetic 
issues to arise from exposed waste.  Worker exposures would be addressed through 
development and implementation of a site safety plan and performance of personnel and 
environmental monitoring during implementation of remedial action.  Workers would be 
protected during construction by adhering to Occupational Safety and Health 
Administration (OSHA) practices; however, as this alternative entails excavation, 
handling and transportation of radiologically impacted materials containing higher levels 
of radioactivity, OSHA work practices and personal protective equipment may not 
provide adequate protection against exposure to gamma radiation.   
 
Excavation would require construction workers and equipment that would initially 
disturb the soil and underlying waste materials.  Dust control measures would probably 
be required to limit worker exposure during construction.  Segregation of radiologically-
impacted soil from solid wastes and construction/demolition debris may result in adverse 
risks to remediation workers.  Screens used to segregate large items and debris from the 
soil will become fouled with plastic, wood, and other debris that potentially may need to 
be physically removed by workers.  Such activities will require workers to conduct 
activities in close proximity to the radiologically-impacted materials thereby increasing 
short-term exposures for workers.   
 
In addition to development and implementation of a worker health and safety plan, a 
stormwater management plan would be required to control runon and runoff during 
regrading activities.  Dust and odor control measures would also likely be required.  
Although mitigative measures such as these may reduce the potential for unacceptable 
exposures, the potential for exposure will nonetheless exist if excavation and offsite 
disposal of waste is performed as part of the selected remedial action. 
 
As noted in the BRA (Auxier & Associates, 2000), some of the ecosystems present at the 
landfill are the result of existing institutional controls and other limitations on land use 
within or adjacent to OU-1 that have allowed field succession to take place.  With respect 
to short-term environmental impacts during excavation of waste materials under 
Alternative L6, disturbance of the landfill surface would destroy those portions of the 
habitats that currently exist on the surface of Area 2, forcing wildlife to migrate to other 
areas. 
 
The RAOs of preventing direct contact with landfill contents and exposure to radiation 
associated with anticipated future uses of the West Lake Landfill and adjacent areas do 
not occur and minimizing infiltration and any resulting contaminant leaching to 
groundwater would not be met by excavation and offsite disposal of waste materials 
containing relatively higher levels of radionuclides without implementation of one of the 
engineered landfill capping alternatives.   
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The RAO of preventing direct contact with landfill contents and exposure to radiation 
associated with anticipated future uses of the West Lake Landfill and adjacent areas do 
not occur would be met immediately upon implementation of the amendment to the land 
use covenants.  Achievement of this RAO would be further ensured once construction of 
the new landfill cover over Areas 1 and 2 is completed.  The RAOs of (1) minimizing 
infiltration and any resulting contaminant leaching to groundwater; (2) controlling 
surface water runoff and erosion and decreasing the potential for erosion and subsequent 
transport of radiologically impacted materials; and (3) controlling radon and landfill gas 
emissions from Areas 1 and 2 would be met once construction of the new landfill cover 
over Areas 1 and 2 is completed.  Implementation of a “hot spot” removal alternative 
does not affect achievement of the RAOs although it likely will reduce the source term 
and thereby the magnitude of potential exposures to radionuclides, potential future radon 
emissions, and potential leaching of radionuclide constituents. 
 
Initiation of this alternative would require significant planning and permitting due to the 
limited number of offsite disposal facilities capable of taking this material.  In addition, 
as discussed above, implementation of this alternative may need to be timed to occur in 
the winter months to reduce impacts associated with generation of odors during 
excavation and handling of existing waste materials.  Excavation of existing waste 
materials would also have to occur prior to any landfill regrading or placement of 
additional cover materials.  Based on the size of Area 2, the volumes of materials to be 
excavated, and experience at other CERCLA sites with excavation and segregation of 
radiologically impacted materials, it is anticipated that this alternative will take several 
years to implement followed by several additional years to complete landfill regrading 
and cover construction. 
 

5.2.6.6 Implementability 
 
Excavation of radiologically-impacted materials with higher levels of radionuclides 
and/or gamma activity from Area 2 is technically feasible.  Segregation of the soil 
fraction from the waste materials may be technically feasible, but as discussed above 
could result in increased worker exposures and attendant risks.  Disposal of the excavated 
materials at an offsite facility is considered to be technically feasible; however, only a 
limited number of offsite disposal facilities exist and some may not be able to handle 
materials other than soil (i.e., debris). 
 
Personnel, equipment, and materials are readily available to perform the excavation, and 
load and transport the material.  As there is no railroad access at the Site, a suitable 
location with existing railcar loading facilities will need to be located or possibly 
constructed.  The implementability and potential cost of this alternative will be greatly 
influenced by the availability and location of an offsite rail-loading facility and the offsite 
disposal facility to be used if and when this alternative was to be implemented.  
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Removal of the impacted soil would require excavation of large volumes of the landfill 
with the attendant odor and health and safety issues and subsequent screening of the 
refuse to separate out the soil material, a difficult, time- and labor-consuming, and 
potentially hazardous activity.  Screening of trash material would necessitate use of 
personnel to remove plastic, wood and other material that would otherwise clog or foul 
the screens.  Workers involved in such activities would be exposed to elevated levels of 
gamma radiation for which practical, effective protection could not be readily and/or 
effectively implemented.  Furthermore, the act of screening would result in mixing of the 
more highly impacted soil with less impacted and unimpacted soil. 
 

5.2.6.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative L6 are 
summarized below.  Detailed cost estimates and a present worth summary are included in 
Appendix D.  The most significant cost component of this alternative is the disposal fee 
at the offsite disposal facility.  The cost estimate provided below is based on a 1999 U.S. 
Army Corps of Engineers contracted disposal fee for another CERCLA site and is 
probably not indicative of current disposal fees. 
 
The estimated costs for Alternative L6 are considered to be highly uncertain due to the 
uncertain nature and volume of the radiologically-impacted materials that may be 
excavated and shipped for offsite disposal, the extremely limited number of offsite 
disposal facilities capable of accepting the radiologically-impacted materials, and the 
resultant limited pricing options that exist as a result of the nearly monopolistic 
conditions associated with the few available disposal facilities. 
 
This alternative also includes regrading of the landfill and installation of a new landfill 
cover and other components (groundwater and methane gas monitoring and additional 
institutional controls) as described under Alternatives L4 and L5.  Assuming a new 
landfill cover similar to that described for Alternative L5 using soil fill to achieve a 
minimum slope of 5% is selected, the total costs of implementing Alternative L6 would 
be as follows: 
 
Soil fill option to achieve minimum slope of 5%: 
 Estimated capital costs:   $ 75,000,000 
 Estimated annual O&M costs:  $ 15,000 to 200,000 
 Estimated 30-year present worth costs: $ 76,000,000 
 

5.3 Results of the Detailed Analysis of Alternatives - Buffer Zone / Crossroad Property 
(Ford property) Alternatives 

 
The following sections present the detailed analysis of the four alternatives for addressing 
radiologically impacted soil, if any, that may still be present on the Buffer Zone and 
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possibly Lot 2A1 of the Crossroad property.  The four alternatives for the Buffer Zone 
and Crossroad property are evaluated using the two threshold and five balancing criteria 
specified in the NCP. 
 
In November 1999, the vegetation and surface soil were scraped from the Buffer Zone 
property and a portion of the adjacent Crossroad property to a depth of approximately 2 
to 6 inches.  These activities were unauthorized and reportedly conducted by AAA 
Trailer, a neighboring property owner.  The removed materials were piled in a berm 
along the southern boundary of the buffer property, adjacent to the northwestern 
boundary of the West Lake Landfill.  A small amount of removed materials was also 
placed in a small pile on the Crossroad property.  An investigation of radionuclide 
occurrences beneath this area was performed as part of the RI activities and a 
supplemental investigation was performed in February 2000 after the soil regrading 
activities were discovered in November 1999. 
 
A recent inspection of this area indicated that additional soil removal/grading had been 
performed on the remaining portion of the Crossroad property and the Buffer Zone.  
AAA Trailer has reported that the most recent regrading activity involved the soil piles 
created during the previous regrading activity as well as the remaining soil on Lot 2A2 
and the Buffer Zone that had not been excavated during the prior regrading being pushed 
into a pile in the northeast corner of the Buffer Zone near monitoring well WL-206.  This 
area is currently being used by AAA Trailer for storage of trailers although use of the 
Buffer Zone, which is owned by Rock Road, for this purpose has not been authorized. 
 
The levels and extent of radionuclides that may remain in the soil in the Buffer Zone and 
Crossroad property after the most recent soil regrading activities conducted by AAA 
Trailer are unknown.  For purposes of the evaluation of remedial alternatives for this 
area, it is assumed that radiologically-impacted material is still present in this area.  Prior 
to implementation of any alternative for the Crossroad property or any soil removal 
alternative for the Buffer Zone, an investigation of the current conditions of these 
properties would need to be performed to determine the presence and extent of any 
radiologically-impacted soil that may still remain in this area. 
 

5.3.1 Alternative F1 – No Action 
 
This section presents the detailed analysis of Alternative F1 – No Action.  Under this 
alternative, no engineering measures will be implemented to reduce potential exposures 
to the radiologically impacted soil in the Buffer Zone and Crossroad property.  Similarly, 
no additional institutional controls and no additional fencing will be implemented to 
control land use, access or potential future exposures to the Buffer Zone or Crossroad 
property Lot 2A1.  No monitoring will be conducted to identify or evaluate any potential 
changes that may occur to conditions in the Buffer Zone or Crossroad Lot 2A2 or to 
contaminant levels or occurrences in this area. 
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Access to the Buffer Zone and Crossroad property is already limited due to the controls 
on access that are currently in place for the entire West Lake Landfill property and the 
overall Crossroad development as part of the private industrial uses of these properties.  
The No Action alternative assumes that these controls will not be maintained or enforced.   

5.3.1.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions on 
the Buffer Zone and Lot 2A2 associated with OU-1 do not currently pose an unacceptable 
risk to onsite workers or the offsite community; however, the BRA evaluations were 
predicated upon assumptions of continuation of existing land uses.  The BRA did not 
evaluate potential risks that may be posed by unrestricted use of these properties.  
Although access to the Buffer Zone and Crossroad property is already limited due to the 
controls on access that are currently in place for the entire West Lake Landfill property 
and the overall Crossroad development as part of the private industrial uses of these 
properties, there are no access or land use restrictions that would prevent changes in the 
use of the Buffer Zone or Crossroad Lot 2A2 in the future.  Therefore, Alternative F1 
may not be protective of all possible future uses of the Buffer Zone and Crossroad Lot 
2A2.  For purposes of completion of this FS, it is assumed that soil containing 
radionuclides at levels greater than those that would allow for unrestricted use are still 
present beneath Lot 2A2 and the Buffer Zone. Therefore, the No Action alternative 
would not be protective of human health.  To the extent that the surface grading and 
gravel placement actions performed by or on the behalf of AAA Trailer have resulted in 
removal and/or capping of the radiologically-impacted soil in this area, the No Action 
alternative may be protective, or more protective than assumed for purposed of this FS. 
 

5.3.1.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the Missouri regulations for protection against ionizing radiation and the soil 
cleanup criteria in 40 CFR Part 192 (UMTRCA Standards).  Since the current levels and 
extent of radionuclides on the Buffer Zone and Crossroad Lot 2A2 after the recent 
grading and gravel placement activities conducted by AAA Trailer are unknown, it is 
presumed that levels of radium and thorium in surface soil on the Buffer Zone exceed the 
UMTRCA standards.  However, specific testing using these criteria (i.e., testing to 
determine the average activity levels over a 100 square meter area) would need to be 
performed to verify this assumption.  Data obtained in February 2000 prior to the most 
recent grading activities reported by AAA Trailer indicated that the radionuclide levels in 
soil on the Buffer Zone and Crossroad Lot 2A2 did not exceed the UMTRCA standards.  
AAA Trailer has reported that the regrading activities that occurred subsequent to the 
February 2000 soil sampling event involved soil being pushed into a pile in the northeast 
corner of the Buffer Zone near monitoring well WL-206.  Because of the nature of this 
regrading, it is possible that the radionuclide levels in soil on Lot 2A2 may now be above 
the UMTRCA standards; however, this cannot be confirmed without additional testing.  
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Therefore, for purposes of this FS, it is assumed that Alternative F1 would not meet the 
potential chemical-specific ARARs; however this cannot be confirmed without additional 
testing. 
 
As the Buffer Zone and Crossroad Lot 2A2 is an area that has previously been used for 
agriculture and has been disturbed in conjunction with current commercial and industrial 
uses of these properties, no prehistoric, historical or archeological data or resources are 
expected to remain on these properties.  Therefore, the Archeological and Historic 
Preservation Act and the Archeological Resources Protection Act are neither applicable 
nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site, including the Buffer Zone and Crossroad Lot 2A2 
(former Ford property). Therefore, the federal and State requirements associated with 
endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent Buffer Zone and Crossroad properties are 
located within either the 500-year floodplain or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  The Buffer Zone and Crossroad Lot 2A2 are 
situated in the area of the 100-year floodplain that is protected by levees.  Therefore, the 
requirements of Executive Order 11988 and 40 CFR 6.302(b) related to floodplains are 
potential location-specific ARARs for Alternative F1.  These regulations require 
avoidance, to the maximum extent possible, of any adverse impacts associated with direct 
or indirect development of a floodplain.  As the No Action alternative does not include 
any construction, placement of structures or additional development in the floodplain, it 
would meet the requirements of the federal and State floodplain ARARs. 
 
As no wetlands exist on the Buffer Zone or Crossroad Lot 2A2, the requirements of the 
Clean Water Act related to discharge of dredge or fill materials and potential impacts to 
wetlands are not considered to be applicable or relevant to this alternative.  As the Buffer 
Zone and Crossroad Lot 2A2 is no longer used as farmland, this alternative is not 
expected to impact any farmlands.  
 
As this alternative is the No Action alternative, no action-specific ARARs have been 
identified for this alternative. 
 

5.3.1.3 Long-Term Effectiveness and Permanence 
 
All current and potential future risks would remain under the No Action alternative.  The 
calculated human health risks to a potential current or future receptor working in the 
Buffer Zone or Lot 2A2 are less than the accepted risk range of 10-4 to 10-6 used by EPA 
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(Auxier & Associates, 2000); however, as noted above these evaluations were predicated 
on the assumption of continuation of existing land uses.  Uncertainties remain with 
respect to potential future land uses of Lot 2A2 and the Buffer Zone that could result in 
an unacceptable risk.   
 
To the extent that the most recent surface grading and gravel placement actions reported 
by AAA Trailer have resulted in removal and/or capping of the radiologically-impacted 
soil in this area, the No Action alternative may be protective.  However, this 
protectiveness would need to be verified by additional sampling and testing.  Although 
results from soil sampling performed during the RI and in February 2000 after the 1999 
grading activities by AAA Trailer indicated that the levels of radionuclides in soil on Lot 
2A2 were below the UMTRCA standard for unrestricted use, levels and extent of 
radionuclides that currently exist after the most recent regrading reported by AAA Trailer 
are unknown.  In particular, although AAA Trailer has reported that the most recent 
regrading involved pushing the soil into a pile in the northeast corner of the Buffer Zone 
near monitoring well WL-206, the disposition of the soil is unknown.  Therefore, no 
action with respect to the Crossroad Lot 2A2 is assumed to not be effective.   
 
Some of the soil samples obtained from the Buffer Zone property, which is owned by 
Rock Road and is considered to be part of the landfill property, contained radionuclides 
above the levels for unrestricted use.  Therefore the No Action alternative may not be 
protective of unrestricted use for this area.  To the extent that the surface grading and 
gravel placement actions recently reported by AAA Trailer have resulted in removal 
and/or capping of the radiologically-impacted soil in this area, the No Action alternative 
may be protective for the Buffer Zone; however, this cannot be confirmed without 
performance of additional sampling. 
 
As evidenced by AAA Trailer’s use of the Buffer Zone, the existing institutional and 
access controls are insufficient and/or are not sufficiently monitored and enforced to 
prevent unauthorized use of this property.  Therefore, the No Action alternative is not 
considered to be effective in preventing uses that could result in unacceptable exposure to 
radiologically-impacted soil. 
 

5.3.1.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in the toxicity, mobility or volume through treatment.  Therefore, 
no treatment residuals would be generated. 
 

5.3.1.5 Short-Term Effectiveness 
 
As there are no active remediation measures included in Alternative F1, it does not pose 
any unacceptable short-term risks or other adverse impacts.  Because no remedial action 
would be taken on the Buffer Zone and Crossroad Lot 2A2 under Alternative F1, no 
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short-term risks to the community or to workers from implementation of this action 
would occur.  Similarly, no environmental impact from construction activities would 
occur. 
 
As the levels of radionuclides in soil on the Buffer Zone and Crossroad Lot 2A2 may 
pose an unacceptable risk, the RAO of preventing direct contact with and exposure to 
radiation associated with anticipated future uses of these properties may not be met by 
this alternative.  As the levels and extent of radionuclides in the surface soil resulting 
from the most recent regrading activity reported by AAA Trailer are unknown, this 
alternative may not meet the RAO of controlling surface water runoff and erosion and 
decreasing the potential for erosion and subsequent transport of radiologically impacted 
materials.  Due to the low levels of radionuclides in soil beneath the Buffer Zone and 
Crossroad properties, the remedial action objectives of minimizing infiltration to reduce 
the potential for leaching to groundwater and controlling radon and landfill gas emissions 
are expected to be met by the No Action alternative. 
 

5.3.1.6 Implementability 
 
As no active or passive remedial technologies would be implemented under Alternative 
F1, there are no implementability concerns or issues associated with Alternative F1.  
There are no impediments to implementing Alternative F1. 
 

5.3.1.7 Costs 
 
The only capital cost associated with the No Action alternative is the cost associated with 
a one-time soil sampling to assess current radionuclide occurrence on Crossroad Lot 2A2 
and the Buffer Zone.  This cost is estimated to be approximately $160,000.  No ongoing 
operation and maintenance costs are anticipated to be associated with Alternative F1, the 
No Action alternative for the Buffer Zone and Crossroad Lot 2A2. 
 
 

5.3.2 Alternative F2 – Institutional and Access Controls 
 
This section presents the detailed analysis of Alternative F2 – Institutional and Access 
Controls.  Alternative F2 would entail implementation of institutional controls in the 
form of a land use covenant to control potential future uses of the Buffer Zone and 
Crossroad property.  Under this alternative, land use covenants would be implemented to 
prohibit residential use of the Buffer Zone and Crossroad property.  Additional fencing 
would be installed along the Buffer Zone as an additional access restriction to complete 
the perimeter fence around the landfill property. 
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5.3.2.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions on 
the Buffer Zone and Lot 2A2 associated with OU-1 do not currently pose an unacceptable 
risk to onsite workers or the offsite community; however, the BRA evaluations were 
predicated upon assumptions of continuation of existing industrial/commercial land uses.  
The BRA evaluations did not address unrestricted (residential) use of these properties.  In 
addition, due to the recent regrading activities reported by AAA Trailer, the current levels 
and extent of radionuclides on these properties is uncertain.  For purposes of this FS, it 
has been assumed that unrestricted use of these properties would not be protective and 
that soil containing radionuclides at levels greater than those that would allow for 
unrestricted use are still present beneath Lot 2A2 and the Buffer Zone.  Implementation, 
monitoring and enforcement of institutional controls limiting these properties to 
commercial/industrial uses would restrict the potential for residential use and the 
associated potential risks.  Therefore, Alternative F2 is protective of human health for the 
current and projected future uses of these properties.   
 
Access to the Buffer Zone and Crossroad property is already limited due to the controls 
on access that are currently in place for the entire West Lake Landfill property and the 
overall Crossroad development as part of the private industrial uses of these properties.  
Implementation of institutional controls and fencing as proposed under Alternative F2 
would further assure that no changes in existing land uses occur and that only those land 
uses that would not pose a potential risk would occur in the future.  By doing so, 
Alternative F2 would limit the potential for unacceptable exposure in the Buffer Zone 
and Crossroad Lot 2A2 by potential future industrial/commercial workers that may work 
in these areas.  Although AAA Trailer has reported that the recent regrading activity 
involved soil being pushed into a pile in the northeast corner of the Buffer Zone near 
monitoring well WL-206, the levels and extent of radionuclides in the soil are unknown.  
Until results of soil sampling can confirm conditions, it is presumed that levels of radium 
and thorium in surface soil on the Buffer Zone and Lot 2A2 exceed standards for 
unrestricted use of these properties.  Implementation, monitoring and enforcement of 
institutional controls limiting these properties to commercial industrial uses would 
eliminate the potential for residential use and the associated potential risks.  Therefore, 
Alternative F2 would be protective of human health.   
 
As Alternative F2 relies on institutional controls and access restrictions to achieve the 
additional protectiveness, it is not considered to meet the NCP expectation of relying on 
engineered measures to reduce or eliminate potential risks. 
 

5.3.2.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the Missouri regulations for protection against ionizing radiation and the soil 
cleanup criteria in 40 CFR Part 192 (UMTRCA Standards).  Data obtained in February 
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2000 prior to the most recent grading activities reported by AAA Trailer indicated that 
the radionuclide levels in soil on the Buffer Zone and Crossroad Lot 2A2 did not exceed 
the UMTRCA standards.  However, since the current levels and extent of radionuclides 
in Buffer Zone and Crossroad Lot 2A2 surface soil after the recent grading and gravel 
placement activities reported by AAA Trailer are unknown, it is presumed that levels of 
radium and thorium in surface soil may exceed the UMTRCA standards.  Specific testing 
using these criteria (i.e., testing to determine the average activity levels over a 100 square 
meter area) would need to be performed to verify this assumption.  Therefore, for 
purposes of this FS, it is assumed that Alternative F2 would not meet the potential 
chemical-specific ARARs; however, this can only be confirmed through performance of 
additional testing.   
 
As the Buffer Zone and Crossroad Lot 2A2 is an area that has previously been used for 
agriculture and has been disturbed in conjunction with current commercial and industrial 
uses of these properties, no prehistoric, historical or archeological data or resources are 
expected to remain on these properties.  Therefore, the Archeological and Historic 
Preservation Act and the Archeological Resources Protection Act are neither applicable 
nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site, including the Buffer Zone and Crossroad Lot 2A2 
(former Ford property). Therefore, the federal and State requirements associated with 
endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent Buffer Zone and Crossroad properties are 
located within either the 500-year floodplain or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  The Buffer Zone and Crossroad Lot 2A2 are 
situated in the area of the 100-year floodplain that is protected by levees.  Therefore, the 
requirements of Executive Order 11988 and 40 CFR 6.302(b) related to floodplains are 
potential location-specific ARARs for Alternative F2.  These regulations require 
avoidance, to the maximum extent possible, of any adverse impacts associated with direct 
or indirect development of a floodplain.  As this alternative does not include any 
construction, structures or additional development in the floodplain, it would meet the 
requirements of federal and State floodplain ARARs. 
 
As no wetlands exist on the Buffer Zone or Crossroad Lot 2A2, the requirements of the 
Clean Water Act related to discharge of dredge or fill materials and potential impacts to 
wetlands are not considered to be applicable or relevant to this alternative.  As the Buffer 
Zone and Crossroad Lot 2A2 is no longer used as farmland, this alternative is not 
expected to impact any farmlands.  
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As Alternative F2 only entails implementation of institutional controls and fencing, no 
action-specific ARARs have been identified for this alternative. 
 

5.3.2.3 Long-Term Effectiveness and Permanence 
 
The calculated human health risks to a potential current or future receptor working in the 
Buffer Zone or Lot 2A2 are less than the accepted risk range of 10-4 to 10-6 used by EPA 
(Auxier & Associates, 2000); however, as noted above these evaluations were predicated 
on the assumption of continuation of existing land uses.  Uncertainties remain with 
respect to potential future land uses of Lot 2A2 and the Buffer Zone that could result in 
an unacceptable risk.  Implementation, monitoring and enforcement of institutional 
controls limiting these properties to commercial/industrial uses would restrict the 
potential for residential use and the associated potential risks. 
 
Although soil sampling performed during the RI and in February 2000 after the 1999 
grading activities by AAA Trailer indicated that the levels of radionuclides in soil on Lot 
2A2 were below the UMTRCA standard for unrestricted use, levels and extent of 
radionuclides that may currently exist after the most recent regrading activity reported by 
AAA Trailer are unknown.  AAA Trailer has reported that the most recent regrading 
activity involved pushing soil into a pile located in the northeast corner of the Buffer 
Zone near monitoring well WL-206.  Implementation, monitoring and enforcement of 
institutional controls limiting these properties to commercial industrial uses would 
eliminate the potential for residential use and the associated potential risks.  Therefore, 
Alternative F2 would be protective with respect to Lot 2A2 and the Buffer Zone; 
however, as this alternative relies solely on implementation, monitoring and enforcement 
of institutional controls to insure that unacceptable risks (unrestricted use) do not occur, it 
is not considered to be as effective or permanent as alternatives that utilize engineered 
measures to insure protectiveness.   
 
Implementation of additional institutional controls and access restrictions would assure 
that no changes in existing land uses occur and that only those land uses that would not 
pose a potential risk would occur in the future.  Therefore, Alternative F2 is expected to 
be effective with respect to the Buffer Zone and Crossroad Lot 2A2.  As Alternative F2 
relies on institutional controls and access restrictions to achieve the additional 
protectiveness, it is not considered to meet the NCP expectation of relying on engineered 
measures to reduce or eliminate potential risks 
 

5.3.2.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in the toxicity, mobility or volume through treatment.  Therefore, 
no treatment residuals would be generated. 
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5.3.2.5 Short-Term Effectiveness 
 
As there are no active remediation measures included in Alternative F2, it does not pose 
any unacceptable short-term risks or other adverse impacts.  Because no remedial action 
would be taken on the Buffer Zone and Crossroad Lot 2A2 other than implementation of 
institutional controls and access restrictions under Alternative F2, no short-term risks to 
the community or to workers from implementation of this action would occur.  Similarly, 
no environmental impact from construction activities would occur. 
 
Implementation, monitoring and enforcement of institutional controls limiting these 
properties to commercial/industrial uses would insure that the RAO of preventing direct 
contact with and exposure to radiation associated with anticipated future uses of these 
properties would be met.  As it is presumed that surface soil containing radionuclides 
may still be present on the Buffer Zone and Crossroad Lot 2A2, the RAO of controlling 
surface water runoff and erosion and decreasing the potential for erosion and subsequent 
transport of radiologically impacted materials would not be met under Alternative F2.  As 
previously discussed, due to the low levels of radionuclides in soil beneath the Buffer 
Zone and Crossroad properties, the remedial action objectives of minimizing infiltration 
to reduce the potential for leaching to groundwater and controlling radon and landfill gas 
emissions are expected to be met by the No Action alternative as well as any of the other 
Buffer Zone/Crossroad property alternatives. 
 

5.3.2.6 Implementability 
 
No active remedial technologies would be implemented under Alternative F2, therefore, 
implementation of institutional controls and installation of additional fencing along the 
Buffer Zone are the only aspect of this alternative that may pose implementability 
concerns or issues.  The Buffer Zone is currently owned by Rock Road Industries on 
behalf of the Respondent group, and therefore implementation of institutional controls 
and access restrictions is considered to be implementable.  Implementation of 
institutional controls and access restrictions for Crossroad Lot 2A2 would require the 
consent of the current owner of Lot 2A2.  Crossroads Lot 2A2 is currently used and is 
zoned for commercial/industrial uses.  Implementation of a land use restriction limiting 
future use of this property to commercial/industrial uses only would be consistent with 
the current and anticipated future uses of the property.  No discussions have been held 
with the owner of this property with respect to their willingness to implement land-use 
restrictions for this property.  Therefore the implementability of this alternative with 
respect to Crossroad Lot 2A2 is unknown. 
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5.3.2.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative F2 are 
summarized below.  Detailed cost estimates and a present worth summary are included in 
Appendix D. 
 
 Estimated capital costs:   $ 210,000 
 Estimated annual O&M costs:  $ 6,000 – 14,000 
 Estimated 30-year present worth costs: $ 290,000 
 
 

5.3.3 Alternative F3 – Capping and Institutional and Access Controls 
 
This section presents the detailed analysis of Alternative F3 – Capping and Institutional 
and Access Controls.  Alternative F3 would entail implementation of institutional 
controls in the form of a land use covenant to control potential future uses of the Buffer 
Zone and Crossroad property.   In addition to prohibiting land uses that could result in 
potential exposure to radioactively impacted materials that may still be present beneath 
the Buffer Zone or Crossroad Lot 2A2, if any, these institutional controls would also limit 
or prohibit land uses or activities that could disrupt the integrity of the cap to be installed 
in these areas under Alternative L5.  Under this alternative, land use covenants would be 
implemented to prevent residential use of the Buffer Zone and Crossroad property.  In 
conjunction with the institutional controls, a perimeter fence would be installed along the 
boundary of the Buffer Zone to control access to the landfill property and a cap 
consisting of a minimum 6-inch thick gravel layer, asphalt or other form of pavement, or 
another form of surface preparation would be installed over the Buffer Zone and 
Crossroad property to prevent direct contact with the radiologically impacted soil.  
Alternative F3 would also include the performance of a 5-year review by EPA every five 
years, as described under Alternative L1. 
 
It should be noted that during a site inspection conducted in October 2003 in conjunction 
with the additional groundwater sampling, it was discovered that Crossroad Lot 2A2 and 
the Buffer Zone had been graded and a gravel cover had been installed.  Trailers 
associated with AAA Trailer’s operations were parked in this area.  No information has 
been obtained regarding the nature of the grading work, the disposition of the soil piles 
created as part of the previous (1999) grading of Lot 2A1 by AAA Trailer, or the nature 
and thickness of the gravel cover other than AAA Trailer reporting that soil was pushed 
into a pile located in the northeast corner of the Buffer Zone near monitoring well WL-
206.  The most recent grading and gravel placement reported by AAA Trailer is similar to 
what is proposed to be conducted under this alternative.  As discussed earlier, for 
purposes of this FS, it is assumed that soil containing levels of radium and thorium above 
UMTRA standards are still present in this area.  Therefore, the NCP factors such as 
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implementability and costs have been evaluated under the assumption that the grading 
and gravel cap installation have yet to be performed. 
 

5.3.3.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions on 
the Buffer Zone and Lot 2A2 associated with OU-1 do not currently pose an unacceptable 
risk to onsite workers or the offsite community; however, the BRA evaluations were 
predicated upon assumptions of continuation of existing industrial/commercial land uses.  
Placement of a cap over Lot 2A2 and the Buffer Zone would provide an engineered 
barrier to limit potential worker exposures and therefore provide an additional level of 
protection.  The BRA evaluations did not address unrestricted (residential) use of these 
properties and due to the most recent regrading activities reported by AAA Trailer, the 
current levels and extent of radionuclide occurrences on these properties is uncertain.  
Therefore, for purposes of this FS it is assumed that unrestricted use of these properties 
would not be protective.  Implementation, monitoring, and enforcement of institutional 
controls limiting these properties to commercial industrial uses in conjunction with 
construction of a cap would eliminate the potential for residential use and the associated 
potential risks.  Therefore, Alternative F3 would be protective of human health.   
 
Access to the Buffer Zone and Crossroad property is already limited due to the controls 
on access that are currently in place for the entire West Lake Landfill property and the 
overall Crossroad development as part of the private industrial uses of these properties.   

Placement of a gravel, asphalt or other type of cover over the surface of the Buffer Zone 
and Crossroad Lot 2A2 would further reduce potential risk to workers or the offsite 
community by eliminating direct contact with or inhalation or inadvertent ingestion of 
soil containing radionuclides.  Implementation of institutional controls and fencing as 
described under Alternative F2 would further assure that no changes in existing land uses 
occur and that only those land uses that would not pose a potential risk would occur in 
the future.  By doing so, Alternative F3 would further eliminate the potential for 
unacceptable exposure with respect to the Buffer Zone and Crossroad Lot 2A2 by 
potential future industrial/commercial workers that may work in these areas.  Therefore, 
Alternative F3 would be protective of human health. 
 

5.3.3.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the Missouri regulations for protection against ionizing radiation and the soil 
cleanup criteria in 40 CFR Part 192 (UMTRCA Standards).  Data obtained in February 
2000 prior to the most recent grading activities reported by AAA Trailer indicated that 
the radionuclide levels in soil on the Buffer Zone and Crossroad Lot 2A2 did not exceed 
the UMTRCA standards.  However, the current levels and extent of radionuclides in 
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surface soil on the Buffer Zone and Crossroad Lot 2A2 after the most recent grading and 
gravel placement activities reported by AAA Trailer are unknown.  It is presumed that 
levels of radium and thorium in surface soil on the Buffer Zone may currently exceed the 
UMTRCA standards; however, specific testing using these criteria (i.e., testing to 
determine the average activity levels over a 100 square meter area) would need to be 
performed to verify this assumption.  Therefore, for purposes of this FS, it is assumed 
that Alternative F3 would not meet the potential chemical-specific ARARs; however, this 
can only be confirmed through performance of additional testing.   
 
As the Buffer Zone and Crossroad Lot 2A2 is an area that has previously been used for 
agriculture and has been disturbed in conjunction with current commercial and industrial 
uses of these properties, no prehistoric, historical or archeological data or resources are 
expected to remain on these properties.  Therefore, the Archeological and Historic 
Preservation Act and the Archeological Resources Protection Act are neither applicable 
nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site, including the Buffer Zone and Crossroad Lot 2A2 
(former Ford property). Therefore, the federal and State requirements associated with 
endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent Buffer Zone and Crossroad properties are 
located within either the 500-year floodplain or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  The Buffer Zone and Crossroad Lot 2A2 are 
situated in the area of the 100-year floodplain that is protected by levees.  Therefore, the 
requirements of Executive Order 11988 and 40 CFR 6.302(b) related to floodplains are 
potential location-specific ARARs for Alternative F3.  These regulations require 
avoidance, to the maximum extent possible, of any adverse impacts associated with direct 
or indirect development of a floodplain.  As construction of a gravel, asphalt or other 
surface cap would be conducted under Alternative F3, the federal and State floodplain 
requirements are potentially applicable or relevant and appropriate to this alternative.  
Regrading and capping of these properties would need to be designed and implemented 
in a manner that minimizes potential changes or impacts to the floodplain. 
 
As no wetlands exist on the Buffer Zone or Crossroad Lot 2A2, the requirements of the 
Clean Water Act related to discharge of dredge or fill materials and potential impacts to 
wetlands are not considered to be applicable or relevant to this alternative.  As the Buffer 
Zone and Crossroad Lot 2A2 are no longer used as farmland, this alternative is not 
expected to impact any farmlands.  
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Alternative F3 entails construction of a gravel, asphalt or other cap over the Buffer Zone 
and Crossroad Lot 2A2.  No specific potential action-specific ARARs that may apply to 
this alternative were identified. 
 

5.3.3.3 Long-Term Effectiveness and Permanence 
 
The calculated human health risks to a potential current or future receptor working in the 
Buffer Zone or Lot 2A2 are less than the accepted risk range of 10-4 to 10-6 used by EPA 
(Auxier & Associates, 2000); however, as noted above these evaluations were predicated 
on the assumption of continuation of existing land uses.  Uncertainties remain with 
respect to potential future land uses of Lot 2A2 and the Buffer Zone that could result in 
an unacceptable risk.  Construction of a cap and implementation, monitoring and 
enforcement of institutional controls limiting these properties to commercial industrial 
uses would restrict the potential for residential use and the associated potential risks. 
 
Although soil sampling performed during the RI and in February 2000 after the 1999 
grading activities by AAA Trailer indicated that the levels of radionuclides in soil on Lot 
2A2 were below the UMTRCA standard for unrestricted use, levels and extent of 
radionuclides in surface soil that may currently exist after the most recent regrading 
reported by AAA Trailer are unknown.  Construction of a cap and perimeter fence along 
the boundary of the Buffer Zone would provide an additional level of protectiveness for 
site workers and implementation, monitoring and enforcement of institutional controls 
limiting these properties to commercial industrial uses would eliminate the potential for 
residential use and the associated potential risks.  Therefore, Alternative F3 would be 
protective with respect to Lot 2A2 and the Buffer Zone; however, as this alternative relies 
in part on implementation, monitoring and enforcement of institutional controls to insure 
that unacceptable risks (unrestricted use) do not occur, it is not considered to be as 
effective or permanent as alternatives that utilized engineered measures to insure 
protectiveness.   
 
Construction of a gravel, asphalt or other cover over the surface of the Buffer Zone and 
Crossroad Lot 2A2 would effectively eliminate or greatly reduce potential for dermal 
contact, inhalation or inadvertent ingestion of soil containing radionuclides on the Buffer 
Zone or Crossroad Lot 2A2.  Implementation of additional institutional controls and 
access restrictions would further assure that no changes in existing land uses occur and 
that only those land uses that would not pose a potential risk would occur in the future.  
Therefore, Alternative F3 is expected to be effective with respect to the Buffer Zone and 
Crossroad Lot 2A2.  To the extent that the surface grading and gravel placement actions 
performed by or on the behalf of AAA Trailer have resulted in removal of the 
radiologically-impacted soil in this area, this alternative would be even more likely to be 
effective. 
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5.3.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
There is no reduction in the toxicity, mobility or volume through treatment.  Therefore, 
no treatment residuals would be generated. 
 

5.3.3.5 Short-Term Effectiveness 
 
As the only active remediation measure included in Alternative F3 is construction of a 
gravel, asphalt or other type of cap, it does not pose any unacceptable short-term risks or 
other adverse impacts.  No short-term risks to the community or to workers from 
implementation of this action are expected to occur.  Similarly, no environmental impact 
from construction activities are expected to occur. 
 
Installation of a cap and implementation, monitoring and enforcement of institutional 
controls limiting these properties to commercial industrial uses would insure that the 
RAO of preventing direct contact with and exposure to radiation associated with 
anticipated future uses of these properties would be met.  Installation of the gravel, 
asphalt or other type of cap further assures that potential exposures to radiation will not 
occur.  As the surface soil containing radionuclides on the Buffer Zone and Crossroad 
Lot 2A2 would be covered by a cap, the RAO of controlling surface water runoff and 
erosion and decreasing the potential for erosion and subsequent transport of 
radiologically impacted materials would be met under Alternative F3.  As previously 
discussed, due to the low levels of radionuclides in soil beneath the Buffer Zone and 
Crossroad properties, the remedial action objectives of minimizing infiltration to reduce 
the potential for leaching to groundwater and controlling radon and landfill gas emissions 
are expected to be met by the No Action alternative or any of the Buffer Zone/Crossroad 
property alternatives.  Installation of a cap over these areas would further insure that 
these objectives are met. 
 

5.3.3.6 Implementability 
 
Construction of a gravel, asphalt or other cap on the Crossroad Lot 2A2 property would 
be performed by Crossroad or by AAA Trailer consistent with the construction of the 
asphalt and gravel surfaces previously constructed over the AAA Trailer and Lot 2A1 
properties.  As AAA Trailer has already constructed a gravel surface over Lot 2A2 and 
the Buffer Zone, this alternative is considered to be implementable. 

The Buffer Zone is currently owned by Rock Road and therefore construction of a cap 
and implementation of institutional controls and access restrictions is considered to be 
implementable.  Implementation of institutional controls and access restrictions for 
Crossroad Lot 2A2 would require the consent of the current owner of Lot 2A2.  
Crossroads Lot 2A2 is currently used and is zoned for commercial/industrial uses.  
Implementation of a land use restriction limiting future use of this property to 
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commercial/industrial uses only would be consistent with the current and anticipated 
future uses of the property.  No discussions have been held with the owner of this 
property with respect to their willingness to implement land-use restrictions for this 
property.  Therefore the implementability of this alternative with respect to Crossroad Lot 
2A2 is unknown.   

5.3.3.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative F3 are 
summarized below.  Detailed cost estimates and a present worth summary are included in  
Appendix D. 
 
 Estimated capital costs:   $ 340,000 
 Estimated annual O&M costs:  $ 6,000 – 14,000 
 Estimated 30-year present worth costs: $ 420,000 
 

5.3.4 Alternative F4 – Soil Excavation and Consolidation in Area 2 
 
This section presents the detailed analysis of Alternative F4 – Soil Excavation and 
Consolidation in Area 2.  Alternative F4 would consist of excavation of the radiologically 
impacted soil from the Buffer Zone and/or Crossroad property and consolidation of the 
excavated material on the surface of Area 2.  Under this alternative, all of the soil 
containing total radium or total thorium greater than 5 pCi/g above background would be 
excavated and placed on top of Area 2.  As previously discussed, the presence, if any, and 
extent of soil containing total radium or total thorium greater than 5 pCi/g above 
background after implementation of the most recent regrading and capping of this area 
performed by, or on the behalf of AAA Trailer is unknown.  For purposes of this 
alternative, it is assumed that the extent of soil containing total radium or total thorium 
greater than 5 pCi/g above background remains the same as was identified during the 
prior investigations of this area.  Prior to implementation of this alternative, additional 
investigation of this area would need to be performed to determine if any soil containing 
total radium or total thorium greater than 5 pCi/g above background still remains in this 
area. 
 

5.3.4.1 Overall Protection of Human Health and Environment 
 
Based on the results of the BRA evaluations (Auxier & Associates, 2000), conditions on 
the Buffer Zone and Lot 2A2 associated with OU-1 do not currently pose an unacceptable 
risk to onsite workers or the offsite community; however the BRA evaluations were 
predicated upon assumptions of continuation of existing industrial/commercial land uses.  
The BRA evaluations did not address unrestricted (residential) use of these properties.  
Also, after the recent regrading activities reported by AAA Trailer, the current levels and 
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extent of radionuclides on these properties is uncertain.  Therefore, for purposes of this 
FS it is assumed that unrestricted use of these properties would not be protective.  Under 
this alternative, all soil containing radionuclides at levels above standards for unrestricted 
use would be removed from these properties.  Therefore, Alternative F4 would be 
protective of human health under both current and all possible future uses of these 
properties. 
 
Excavation of the radiologically-impacted soil on the Buffer Zone and Crossroad Lot 
2A2 and consolidation of the excavated soil on the surface of Area 2 would eliminate any 
potential for unacceptable risk to workers or the offsite community that may exist on the 
Buffer Zone or Crossroad Lot 2A2 by eliminating direct contact with or inhalation or 
inadvertent ingestion of soil containing radionuclides.  Removal of all soil containing 
radionuclides at levels of 5 pCi/g above background would meet the UMTRCA standard 
for unrestricted land use.  Therefore, Alternative F4 would be protective of human health. 
 

5.3.4.2 Compliance with ARARs 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the Missouri regulations for protection against ionizing radiation and the soil 
cleanup criteria in 40 CFR Part 192 (UMTRCA Standards).  As the current levels and 
extent of radionuclides in surface soil on the Buffer Zone and Crossroad Lot 2A2 after 
the recent grading and gravel placement activities reported by AAA Trailer are unknown, 
it is presumed that levels of radium and thorium in surface soil on the Buffer Zone may 
exceed the UMTRCA standards.  However, specific testing using these criteria (i.e., 
testing to determine the average activity levels over a 100 square meter area) has not been 
performed.  Under this alternative, all soil containing radionuclides at levels above 
standards for unrestricted use would be removed from these properties.  Therefore, 
Alternative F4 would meet the potential chemical-specific ARARs. 
 
As the Buffer Zone and Crossroad Lot 2A2 is an area that has previously been used for 
agriculture and has been disturbed in conjunction with current commercial and industrial 
uses of these properties, no prehistoric, historical or archeological data or resources are 
expected to remain on these properties.  Therefore, the Archeological and Historic 
Preservation Act and the Archeological Resources Protection Act are neither applicable 
nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site, including the Buffer Zone and Crossroad Lot 2A2 
(former Ford property). Therefore, the federal and State requirements associated with 
endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent Buffer Zone and Crossroad properties are 
located within either the 500-year floodplain or a portion of the l00-year floodplain that is 
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protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  The Buffer Zone and Crossroad Lot 2A2 are 
situated in the area of the 100-year floodplain that is protected by levees.  Therefore, the 
requirements of Executive Order 11988 and 40 CFR 6.302(b) related to floodplains are 
potential location-specific ARARs for Alternative F4.  These regulations require 
avoidance, to the maximum extent possible, of any adverse impacts associated with direct 
or indirect development of a floodplain.  As excavation of radiologically-impacted soil 
would be conducted under Alternative F4, the federal and State floodplain requirements 
are potentially applicable or relevant and appropriate to this alternative.  Excavation of 
soil from these properties would need to be designed and implemented in a manner that 
minimizes potential changes or impacts to the floodplain. 
 
As no wetlands exist on the Buffer Zone or Crossroad Lot 2A2, the requirements of the 
Clean Water Act related to discharge of dredge or fill materials and potential impacts to 
wetlands are not considered to be applicable or relevant to this alternative.  As the Buffer 
Zone and Crossroad Lot 2A2 are no longer used as farmland, this alternative is not 
expected to impact any farmlands.  
 
Alternative F4 entails excavation of radiologically-impacted soil from the Buffer Zone 
and Crossroad Lot 2A2.  The UMTRCA soil cleanup standards (40 CFR Part 192) are 
potential action-specific ARARs for this alternative. 
 

5.3.4.3 Long-Term Effectiveness and Permanence 
 
The calculated human health risks to a potential current or future receptor working in 
Buffer Zone or Lot 2A2 are less than the accepted risk range of 10-4 to 10-6 used by EPA 
(Auxier & Associates, 2000); however, as noted above these evaluations were predicated 
on the assumption of continuation of existing land uses.  Uncertainties remain with 
respect to potential future land uses of Lot 2A2 and the Buffer Zone that could result in 
an unacceptable risk.  Excavation of soil containing radionuclides at levels above 
standards for unrestricted use would be effective in eliminating all possible risks. 
 
Excavation of radiologically-impacted soil from the Buffer Zone and Crossroad Lot 2A2 
would eliminate any potential for dermal contact, inhalation or inadvertent ingestion of 
soil containing radionuclides that may exist on the Buffer Zone or Crossroad Lot 2A2.  
Excavation of all soil containing radionuclides at levels greater than 5 pCi/g above 
background would meet the UMTRCA standard for unrestricted land use.  Therefore, 
Alternative F4 is expected to be effective with respect to the Buffer Zone and Crossroad 
Lot 2A2.   
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5.3.4.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
 
Alternative F4 includes removal of radiologically-impacted soil from the Buffer Zone 
and Crossroad Lot 2A2 and implementation of institutional controls and access 
restrictions for the Buffer Zone and Crossroad Lot 2A2.  This alternative would provide a 
reduction in toxicity, mobility and volume of radiologically-impacted material on the 
Buffer Zone and Crossroad Lot 2A2.  There would be no reduction of toxicity, mobility 
or volume through treatment of radiologically-impacted soil on these properties because 
no treatment technologies would be employed by this alternative.  Therefore, no 
treatment residuals would be generated. 
 

5.3.4.5 Short-Term Effectiveness 
 
The surface soil present on the Buffer Zone and Crossroad Lot 2A2 potentially contains 
only low levels of radionuclides.  Transport of soil excavated from these areas will likely 
be conducted using internal roads.  Consequently, Alternative F4 does not pose any 
unacceptable short-term risks or other adverse impacts.  No short-term risks to the 
community or to workers from implementation of this action are expected to occur.  
Similarly, no environmental impact from construction activities are expected to occur. 
 
Excavation of soil containing radionuclides at levels above standards for unrestricted uses 
would eliminate all potential risks.  Therefore, this alternative would insure that the RAO 
of preventing direct contact with and exposure to radiation associated with anticipated 
future uses of these properties would be met.  As the surface soil containing radionuclides 
on the Buffer Zone and Crossroad Lot 2A2 would be removed, the RAO of controlling 
surface water runoff and erosion and decreasing the potential for erosion and subsequent 
transport of radiologically impacted materials would be met under Alternative F4.  As 
previously discussed, due to the low levels of radionuclides in soil beneath the Buffer 
Zone and Crossroad properties, the remedial action objectives of minimizing infiltration 
to reduce the potential for leaching to groundwater and controlling radon and landfill gas 
emissions are expected to be met by the No Action alternative or any of the Buffer 
Zone/Crossroad property alternatives.  Excavation of the radiologically impacted 
materials from these properties would further insure that these objectives are met. 
 

5.3.4.6 Implementability 
 
Prior to removal of the remaining radiologically-impacted soil, if any, from this area, 
AAA Trailer would have to relocate the trailers they are currently storing in this area and 
the gravel surface recently constructed by AAA Trailer over Lot 2A2 and the Buffer 
Zone would have to be removed.  As the Respondents do not own or exercise any control 
over the activities conducted on Lot 2A2, implementation of any remedial activities on 
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this property would be subject to obtaining permission and an access agreement from the 
current owner and possibly current lessee.   

As the Buffer Zone is currently owned by Rock Road Industries on behalf of the 
Respondent group, excavation of radiologically-impacted soil is considered to be 
implementable.   
 

5.3.4.7 Costs 
 
Estimated capital, annual O&M, and 30-year present worth costs for Alternative F4 are 
summarized below.  These costs are based on the assumption that the extent of 
radiologically-impacted soil beneath Lot 2A2 and the Buffer Zone is the same as the 
extent identified prior to the more recent regrading and capping activities conducted by, 
or on the behalf of AAA Trailer.  Detailed cost estimates and a present worth summary 
are included in Appendix D. 
 
 Estimated capital costs:   $ 600,000 
 Estimated annual O&M costs:  $ 0 
 Estimated 30-year present worth costs: $ 600,000 
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6 COMPARATIVE ANALYSIS OF ALTERNATIVES 
 
This section presents the comparative analysis for the alternatives that were evaluated in 
Section 5.  The relative performance of each alternative is evaluated against the 
performance of the other alternatives for each of the threshold and primary balancing 
criteria.  This comparative analysis identifies the advantages and disadvantages of each 
alternative to assist in the decision-making process leading to the Proposed Plan.  
 

6.1 Threshold Criteria 
 
Two of the nine criteria specified in the NCP relate directly to statutory findings that 
must ultimately be made in the ROD.  These two criteria are (1) overall protection of 
human health and the environment, and (2) compliance with ARARs.  They are classified 
as threshold criteria, as each alternative must meet these two criteria. 
 

6.1.1 Overall Protection of Human Health and the Environment 
 
This criteria addresses how risks would be eliminated, reduced, or controlled by the 
remedial alternatives to provide short- and long-term protection of human health and the 
environment from unacceptable risks posed by contaminants present at the Site. 
 

6.1.1.1 Areas 1 and 2 Landfill Alternatives 
 
Based on the results of the BRA evaluations, conditions associated with OU-1 do not 
currently pose an unacceptable risk to onsite workers or the offsite community assuming 
the existing institutional controls are monitored and enforced and the disposal areas are 
monitored and maintained.  Uncertainties remain with respect to potential future use of 
Areas 1 and 2.  For example, use of these areas for activities such as outdoor storage that 
would be ancillary to office or other commercial uses that may be conducted in the future 
on other portions of the landfill are currently not prohibited.  Analysis of potential worker 
exposures associated with use of Areas 1 and 2 for outdoor storage was performed as part 
of the BRA.  These analyses indicated that use of Areas 1 and 2 for outdoor storage 
would pose potential risks to onsite workers at the upper end or slightly above the 
generally accepted risk range used by EPA.  Therefore, Alternative L1 (No Action) 
would not be protective of human health.  In addition, as the No Action alternative does 
not include an engineered and maintained landfill cover, it will not protect against 
ongoing or potential erosion, infiltration, intrusion and other destabilizing mechanisms.  
Therefore, the No Action alternative is not protective of public health and the 
environment. 
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Under Alternatives L2 and L3, the existing institutional controls would be supplemented 
to prohibit ancillary uses of Areas 1 and 2, effectively limiting the future use of Areas 1 
and 2 to private open space.  Access to Areas 1 and 2 is already restricted as part of the 
overall control of access to the entire West Lake Landfill.  Construction of additional 
fencing around Areas 1 and 2 would be performed as part of Alternatives L2 and L3 
providing additional access restrictions thereby further limiting exposure to these areas.  
Construction of additional fencing under Alternatives L2 and L3 would further limit 
potential future exposure to Areas 1 and 2 by providing a physical barrier to access to 
these areas.   
 
Implementation of the additional institutional controls would limit future uses to those 
that would not result in exposure in Areas 1 and 2 at levels that could pose a potential risk 
at the levels above the generally accepted risk range used by EPA.  Maintenance of the 
existing landfill cover would be performed to protect against, erosion, infiltration, 
intrusion or other destabilizing influences.  Alternatives L2 would rely on 
implementation, monitoring and enforcement of access restrictions, institutional controls, 
and cover maintenance to insure protectiveness.   
As Alternative L2 would rely on institutional and access controls and monitoring to 
insure protectiveness, it does not meet the statutory preference for use of engineered 
measures to achieve protection and is inconsistent with the expectation of an engineered 
landfill cover included as a basic premise of EPA’s presumptive remedy approach for 
CERCLA municipal landfills; however, Alternative L2 would be protective of human 
health. 
 
Construction of a 30-inch soil cover under Alternative L3 and regrading of the landfill 
and placement of a new cover under Alternatives L4, L5, or L6 over Areas 1 and 2 would 
provide additional physical protection to site workers or potential trespassers from 
gamma exposure and from potential direct contact with surface soil containing 
radionuclides.  The combination of the engineered controls (landfill cover improvements) 
under Alternatives L3, L4, L5, and L6, along with the maintenance of the existing and 
additional land use covenants, results in Alternatives L3, L4, L5, and L6 providing the 
greatest level of protection of human health relative to potential gamma exposure and 
direct contact with waste materials.  Installation of the cover materials under Alternatives 
L3, L4, L5, and L6 would also eliminate any potential for windblown dust containing 
radionuclides or for storm water/snowmelt erosion of radiologically impacted materials 
and subsequent transport as suspended sediment.  Installation of the cover materials 
under Alternatives L3, L4, L5, and L6 would also reduce potential radon emissions and 
infiltration of precipitation and potential leaching of radiological and non-radiological 
contaminants into the underlying groundwater.  As Alternatives L4, L5, and L6 include a 
low permeability layer within the landfill cover design, these three alternatives provide a 
greater level of protection relative to potential radon emissions and any leaching to 
groundwater.   
 
Excavation of the radiologically-impacted materials that contain levels of radioactivity 
that are higher than those found in other portions of Area 2 under Alternative L6 would 
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reduce the overall levels of radionuclides in Area 2, thereby reducing the residual risk 
that could potentially be posed by the Site in the unlikely event of failure of the 
institutional and engineering controls.  As radiologically-impacted materials would still 
remain on-site, a new landfill cover would also be installed under Alternative L6.   
 
As discussed above, protection of public health is achieved through installation of the 
landfill cover.  Excavation and offsite disposal of a portion of the radiologically impacted 
materials in Area 2 containing higher levels of radionuclides or gamma radiation is not 
required to achieve protection of public health and the environment nor does it reduce the 
need for or scope of the landfill capping remedy. 
 

6.1.1.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Based on the results of the BRA evaluations, conditions associated with Lot 2A2 and the 
Buffer Zone (former Ford property) do not currently pose an unacceptable risk to onsite 
workers or the offsite community; however, the BRA evaluations were predicated on an 
assumption of continuation of existing commercial/industrial land uses.  The BRA did 
not evaluate potential risks that may be posed by unrestricted use of these properties.  
Soil sampling performed during the RI and after the 1999 grading activities by AAA 
Trailer indicated that the levels of radionuclides in soil on Lot 2A2 were below the 
UMTRCA standard for unrestricted use.  As additional grading was subsequently 
conducted by AAA Trailer, additional sampling would need to be performed to confirm 
that the UMTRCA standards for unrestricted use of Crossroad Lot 2A2 and/or the Buffer 
Zone are met.  For purposes of completion of this FS, it is assumed that soil containing 
radionuclides at levels greater than those that would allow for unrestricted use are still 
present beneath Lot 2A2 and the Buffer Zone. Therefore, the No Action alternative 
(Alternative F1) would not be protective of human health.   
 
Under Alternative F2, institutional controls would be implemented to restrict future uses 
of the former Ford property (the Buffer Zone and Lot 2A2 of the Crossroad property) to 
commercial and industrial uses.  Implementation of institutional controls would 
effectively eliminate or greatly reduce the unlikely potential that the former Ford property 
would be used for residential or other land uses that were not considered reasonable in 
the BRA evaluations.  Assuming radionuclides at levels above standards for unrestricted 
use are still present in soil on these properties and assuming future unrestricted use of 
these properties, Alternative F2 would not be protective of human health. 
 
Alternative F3 includes capping of the Buffer Zone and Lot 2A2 of the Crossroad 
property to prevent direct contact with or erosion of any radiologically impacted soil that 
may still exist along with implementation of institutional and access controls to restrict 
future uses of the Buffer Zone and Crossroad Lot 2A2.  Capping of Lot 2A2 and the 
Buffer Zone would eliminate exposure to soil containing radionuclides at levels above 
standards for unrestricted use and would prevent erosion of soil containing radionuclides.  
Therefore, Alternative F3 would be protective. 
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Alternative F4 entails excavation of radiologically-impacted soil at levels above the 
UMTRCA standards thereby allowing for unrestricted future use of the Buffer Zone and 
Crossroad Lot 2A2.  By removing soil containing radionuclides, this alternative would 
allow for unrestricted use of these properties and therefore is the alternative that is most  
protective of human health and the environment. 
 

6.1.2 Compliance with ARARs 
 
Compliance with ARARs also serves as a threshold criterion that must be met by any 
alternative for it to be selected as a remedy, unless an ARARs waiver is obtained.  
Possible ARARs that may potentially be applicable or relevant and appropriate to OU-1 
are summarized on Tables 3-1, 3-2 and 3-3. 
 

6.1.2.1 Areas 1 and 2 Landfill Alternatives 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to OU-1 are the UMTRCA groundwater protection standards, the radon NESHAP, the 
Missouri radiation regulations for protection against ionizing radiation, and the Missouri 
MCLs for radium and non-radionuclide constituents (Table 3-1).  The No Action (L1) 
and the Cover Repair and Maintenance, Additional Access Restrictions, Additional 
Institutional Controls and Monitoring (L2) alternatives are expected to meet some but not 
all of these potential chemical-specific ARARs.  The soil cover alternative (L3) and 
landfill regrading and cover alternatives (L4, L5, and L6) are expected to meet all of the 
chemical-specific ARARs. 
 
With the exception of two monitoring wells that slightly exceed the MCL for radium, 
groundwater beneath the Site currently meets the UMTRCA groundwater protection 
standards and the Missouri MCLs for radionuclides.  A few monitoring wells in the 
vicinity of Areas 1 and 2 also contain benzene and/or arsenic at levels slightly above the 
MCLs for these constituents.  Occurrences of these constituents are isolated and not 
representative of a plume or large area of groundwater contamination beneath or 
downgradient of the landfill.  Therefore all six landfill alternatives comply with these 
chemical-specific ARARs.  Occurrences of radium, benzene and arsenic above their 
respective MCLs would not be addressed by the No Action (L1) or the Cover Repair and 
Maintenance, Additional Access Restrictions, Additional Institutional Controls and 
Monitoring (L2) alternatives.  To the extent that these occurrences result from infiltration 
of precipitation and leaching within Areas 1 and 2, implementation of an engineered 
landfill cover may reduce the levels of radium, benzene and arsenic detected in these few 
wells.  If these occurrences are related to sources other than Areas 1 and 2 or are 
otherwise not the result of infiltration through Areas 1 and 2, none of the alternatives may 
result in any change in these occurrences. 
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Radon emissions from the OU-1 portion of the landfill were obtained as part of the RI 
and resulted in an average value of 21.8 pCi/m2s which slightly exceeds the radon 
NESHAP of 20 pCi/m2s.  Therefore Alternative L1 would not meet this ARAR.  Repair 
and maintenance of the existing landfill cover (Alternative L2), placement of additional 
soil over the landfill surface under Alternative L3 or the construction of an upgraded 
landfill cover under Alternatives L4, L5, and L6 are expected to provide sufficient 
attenuation and reduction of radon emissions to meet this standard.  All six landfill 
alternatives provide protection against ionizing radiation; however, Alternatives L1 and 
L2 rely solely on institutional controls to achieve this protection whereas Alternatives L3, 
L4, L5, and L6 rely on engineered measures as well as institutional controls to provide 
this protection. 
 
As no active engineering measures would be implemented under Alternative L1 (No 
Action), this alternative should meet all of the location-specific ARARs.  With respect to 
location-specific ARARs for Alternatives L2, L3, L4, L5, and L6, archeological 
resources, endangered species, or wetlands requirements are not considered applicable or 
relevant and appropriate at the Site.  In addition, impact to wetlands or farmland is not 
expected at any offsite quarry and/or borrow source(s) that may be used for borrow 
and/or cover materials for these alternatives.  Depending upon the method used to regrade 
the landfill, implementation of Alternatives L4, L5, or L6 could trigger either the 
floodplain or the proximity to airport runways location-specific ARARs.  If the landfill 
berm is regraded through placement of additional soil, the additional soil would need to 
be placed within the 500-year floodplain or the 100-year floodplain that is protected by 
levees.  This will result in a minor modification of the shape of the floodplain in this area.  
If that portion of Area 1 located within 10,000 ft of the proposed runway expansion of the 
Lambert - St. Louis International Airport is regraded by cutting and filling of the existing 
waste materials, exposure of the waste materials could result in attraction of birds 
necessitating mitigative measures to comply with the proximity to the end of a runway 
used for turbojet aircraft.  With these two exceptions, all six landfill alternatives (L1 
through L6) equally address potential location-specific ARARs. 
 
Several potential action-specific ARARs may need to be considered if Alternatives L2, 
L3, L4, L5, or L6 were to be selected by EPA.  Specifically, the Missouri Radiation 
Regulations (10 CSR 20-10.090) require that no releases to air or water should cause 
exposure of any person above the limits specified in 10 CSR 20-10.041 (see Table 3-1).  
These regulations would require monitoring to be conducted during the period of cover 
repair or maintenance (Alternative L2) or clearing/grubbing and any regrading of the 
existing wastes prior to placement of the initial layers of cover (Alternatives L3, L4, L5, 
and L6).  The Noise Control Act and Noise Pollution and Abatement Act would limit the 
amount of noise that could occur at the property boundaries during various times of day 
under Alternatives L2, L3, L4, L5, and L6. 
 
The Missouri Solid Waste Regulations provide specific design criteria for construction of 
final landfill covers.  As the landfill in Areas 1 and 2 was closed in the 1970’s before 
these criteria were promulgated, these criteria are not applicable.  They are, however, 
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potentially relevant and appropriate for any remedial alternatives that entail construction 
of an upgraded landfill cover over Areas 1 and 2.  The Missouri solid waste criteria 
include design standards for the minimum and maximum slope angles for the final cover 
as well as the specific design criteria for the thickness and engineering properties of the 
materials used for construction of the final cover.   
 
As previously discussed, Alternatives L2 and L3 are considered to be protective of 
human health and the environment, but would not comply with the cover design or slope 
criteria of the Missouri regulations as neither of these alternatives meet the Subtitle D 
landfill closure requirement ARARs associated with the presumptive remedy for 
CERCLA municipal landfills. 
.   
The other landfill regrading/cover alternatives (L4, L5 and L6) are anticipated to meet the 
cover design and engineering property criteria for construction of a final landfill cover.  
Alternative L4 entails placement of additional inert fill material or soil or regrading of the 
existing refuse to achieve a minimum slope angle of 2%, which although not strictly in 
conformance with the final slope angle criteria of the Missouri solid waste regulations, 
does meet the intent of the regulations in that this alternative would including regrading 
of the landfill area to achieve slope angles that are technically sufficient to minimize 
infiltration by promoting drainage while minimizing erosion potential.  Therefore, 
Alternative L4 (2% slopes) would meet the intent of the MDNR regulations regarding 
final cover design.  Alternative L5 would meet all of the potential landfill cover action-
specific ARARs and the 5% slope criteria in the Missouri solid waste regulations.  
Alternative L6 includes excavation and offsite disposal of Area 2 soil with higher levels 
of radionuclides followed by regrading to either 2% or 5% slopes and installation of a 
new landfill cover (similar to alternatives L4 or L5) and therefore would also meet the 
potential landfill cover action-specific ARARs. 
 
Because of the configuration and location of Areas 1 and 2 within the overall existing 
larger landfill and the existing relatively steep sideslopes of the existing cover systems 
along the northern and eastern boundaries of Area 1 and the northern and western 
boundaries of Area 2, technically it may be difficult to design and construct covers over 
the steeper slopes along the margins of Area 2.  Due to the proximity of the property 
boundary with these areas, placement of additional fill material or regrading to achieve 
slope angles of 25%, or even 331/3% or less is also expected to be difficult.   
 
Transportation and offsite disposal of the excavated materials under Alternative L6 
would need to be conducted in compliance with Department of Transportation 
requirements, EPA’s CERCLA Offsite Disposal Policy and requirements associated with 
the disposal site that may be used for this alternative. 
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6.1.2.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Chemical-specific ARARs that may potentially be applicable or relevant and appropriate 
to the former “Ford property” alternatives of OU-1 are the Missouri regulations for 
protection against ionizing radiation and the soil cleanup criteria in 40 CFR Part 192 
(UMTRCA Standards).  The current conditions on the Buffer Zone and Crossroad Lot 
2A2 meet the Missouri standards for protection against ionizing radiation.  Levels of 
radium and thorium in surface soil on the Buffer Zone may exceed the UMTRCA 
standards; however, specific testing using these criteria (i.e., testing to determine the 
average activity levels over a 100 square meter area or implementation of MARRSIM 
statistical-based sampling procedure) has not been performed.  As previously discussed, 
for purposes of completing this FS, it is assumed  that the radionuclide levels in soil on 
the Buffer Zone and Crossroad Lot 2A2 exceed the UMTRCA standards.  Therefore, 
Alternatives F1 and F2 for the former Ford property would not meet the potential 
chemical-specific ARARs; however, this cannot be confirmed without the performance 
of additional testing.  Alternative F3 which includes installation of a cover over Lot 2A2 
and the Buffer Zone would be protective but may not meet the UMTRA ARAR for 
cleanup of offsite soil to levels suitable for unrestricted use.  Alternative F4 which entails 
excavation of soil containing radium and thorium at levels above the UMTRA standard 
and disposal of the excavated soil in Area 2 is the only Ford property alternative that 
meets the UMTRA standard. 
 
As the Buffer Zone and Crossroad Lot 2A2 are part of an area that has previously been 
used for agriculture and has been disturbed in conjunction with current commercial and 
industrial uses of these properties, no prehistoric, historical or archeological data or 
resources are expected to remain on these properties.  Therefore, the Archeological and 
Historic Preservation Act and the Archeological Resources Protection Act are neither 
applicable nor relevant and appropriate.   
 
The RI investigations did not identify any endangered or threatened species or critical 
habitat at or adjacent to the Site, including the Buffer Zone and Crossroad Lot 2A2 
(former Ford property). Therefore, the federal and State requirements associated with 
endangered species are neither applicable nor relevant to this alternative. 
 
The FEMA Flood Insurance Map Number 29189C0039 H (FEMA, 1995) indicates that 
the West Lake Landfill and the adjacent Buffer Zone and Crossroad properties are 
located within either the 500-year floodplain or a portion of the l00-year floodplain that is 
protected by levees.  As previously discussed (Section 2.1.1), the elevation of the West 
Lake property has been significantly increased through the placement of landfill materials 
and therefore is now above the floodplain.  The Buffer Zone and Crossroad Lot 2A2 are 
situated in the area of the 100-year floodplain that is protected by levees.  Therefore, the 
requirements of Executive Order 11988 and 40 CFR 6.302(b) related to floodplains are 
potential location-specific ARARs for Lot 2A2 and the Buffer Zone alternatives.  These 
regulations require avoidance, to the maximum extent possible, of any adverse impacts 
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associated with direct or indirect development of a floodplain.  As no active construction 
is anticipated under Alternatives F1 and F2, these alternatives would meet the federal and 
State floodplain requirements.  As Alternative F3 includes construction of a cap over this 
area and Alternative F4 includes excavation of radiologically-impacted soil from this 
area, the federal floodplain requirements are potentially applicable or relevant and 
appropriate to these alternatives.  Similarly, the State floodplain requirements are also 
potentially applicable or relevant and appropriate to these alternatives.  As it is expected 
that Alternatives F3 and F4 would be implemented without a significant change in 
surface elevation or grade, these alternatives are expected to comply with the floodplain 
ARARs. 
 
As no wetlands exist on the Buffer Zone or Crossroad Lot 2A2, the requirements of the 
Clean Water Act related to discharge of dredge or fill materials and potential impacts to 
wetlands are not considered to be applicable or relevant to this alternative.  As the Buffer 
Zone and Crossroad Lot 2A2 is no longer used as farmland, none of the alternatives for 
these areas are expected to impact any farmlands.  
 

6.2 Primary Balancing Criteria 
 
The alternatives are comparatively analyzed in this section for the next five of the nine 
criteria, the primary balancing criteria.  These five criteria include long-term 
effectiveness and permanence; reduction of toxicity, mobility and volume through 
treatment; short-term effectiveness; implementability; and cost.  These five criteria are 
collectively described as the primary balancing criteria as they provide the primary basis 
for differentiation among the various alternatives. 
 
As Alternatives L1, F1 and F2 were determined to not be protective of public health and 
the environment and/or did not meet the requirements of the chemical- or action-specific 
ARARs, these alternatives did not meet the threshold criteria and therefore will not be 
evaluated or discussed further.   

Although it was considered to be protective, Alternative L2 achieves is protectiveness 
primarily from implementation of existing and additional institutional controls and not 
from engineering controls.  Therefore, this alternative does not meet the CERCLA 
statutory preference for use of engineering controls.  Alternative L2 also did not meet all 
of the requirements of potential chemical- or action-specific ARARs.  Therefore 
alternative L2 will not be considered further.   

Although it was considered to be protective, Alternative L3 did not meet the potential 
action-specific requirements associated with the CERCLA  presumptive remedy for 
municipal landfills –the cover design and construction requirements associated with 
MDNR solid waste regulations.  Therefore, this alternative does not meet the ARAR 
requirement for Missouri solid waste management landfills and Alternative L3 will not be 
considered further.   
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Consequently, the focus of the comparison of the alternatives in terms of the primary 
balancing criteria will be on Alternatives L4, L5 and L6 and F3 and F4. 
 

6.2.1 Long-Term Effectiveness and Permanence 
 
Long-term effectiveness and permanence is a measure of the following two principal 
factors: 
 

• The magnitude of residual risk; and 
 

• The adequacy and reliability of controls. 
 

6.2.1.1 Areas 1 and 2 Landfill Alternatives 
 
As radiologically impacted materials will remain on site under all of the potential 
remedial alternatives, potential risks associated with the radiologically impacted materials 
will remain.  Construction of a new soil or landfill cover over Areas 1 and 2 under 
Alternatives L4, L5 and L6 would provide an engineered barrier and therefore should 
reduce the magnitude of residual risk.  Construction of an engineered barrier will also 
reduce infiltration and provide protection against erosion and intrusion and therefore 
would reduce the magnitude of residual risk and provide a reliable method to control 
potential migration of or exposure to hazardous substances present within the waste 
materials. 
Regrading of Areas 1 and 2 through placement of additional clean fill material or soil or 
by regrading of existing materials and construction of a new landfill cover (Alternatives 
L4, L5 and L6), would reduce potential exposures and magnitude of residual risk for 
trespassers or workers outside of Areas 1 and 2 that may otherwise use Areas 1 and 2 for 
ancillary purposes.  Implementation of additional land use covenants restricting the 
property from being used for outdoor storage or other ancillary uses thereby preventing 
these potential exposure pathways would provide an additional level of protectiveness.  
Institutional controls that restrict the types of land use that can be conducted on areas 1 
and 2 and at the overall landfill property would also provide protection against possible 
future disruption of the landfill cover.  
 
Construction of a new landfill cover as envisioned under Alternatives L4, L5, and L6 
would eliminate or reduce any potential for exposure from the following potential 
pathways: gamma exposure, inhalation of radon gas or dust containing radionuclides or 
other constituents, dermal contact with impacted materials, and incidental ingestion of 
soil containing radionuclides or other chemicals.  Permanence of these alternatives would 
be improved with cover maintenance and additional institutional controls restricting 
allowable uses and activities in Areas 1 and 2.  Implementation of an engineered landfill 
cover could reduce the necessity for or degree of reliance on institutional controls and 
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could allow for a limited number of additional possible future uses (outdoor storage, 
parking lots, etc.).  
 
Implementation of the “hot spot” removal under Alternative L6, would potentially reduce 
the overall magnitude of residual risk posed by the radiologically-impacted materials as 
removal of the radiologically-impacted materials that contain levels of radioactivity that 
are higher than those found in other portions of Area 2 will reduce the overall levels of 
radionuclides in Area 2.  However, as radiologically-impacted materials would still 
remain on-site, implementation of Alternative L6 would not lessen the need for or scope 
of the new landfill cover.  As radiologically-impacted materials would still remain, 
removal of “hot spots” in and of itself does not significantly improve the reliability or 
degree of control that would be achieved by installation and maintenance of a new 
landfill cover. 
 
The lower 2% slope to be achieved under Alternative L4 would provide a greater degree 
of reliability against long-term erosion of the soil cover compared to the 5% slopes 
included in Alternative L5.  In contrast, the 5% slopes of Alternative L5 should provide a 
greater degree of reliability against possible subsidence and associated increased 
infiltration that could result from subsidence. 
 

6.2.1.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Depending upon the current conditions (conditions after recent grading and capping 
activities performed by or on the behalf of AAA Trailer), radiologically-impacted soil 
may remain beneath the former Ford property.  The levels of radionuclides present 
beneath Lot 2A2 were evaluated during the RI before the recent grading and capping 
activities by AAA Trailer, and were determined to be below the UMTRCA standards.  
Based on the BRA evaluations, the levels of radionuclides in the Buffer Zone and Lot 
2A2 were calculated to pose potential risks within EPA’s accepted risk range.  The levels 
of radionuclides present at the surface beneath the northernmost portion of the Buffer 
Zone may exceed the UMTRCA standards for surface soil; however, the Buffer Zone is 
part of the property owned by Rock Road and therefore, under Alternative F3 will be 
subject to institutional controls on future use.  Additional soil cover is proposed to be 
placed in this area as part of landfill toe regrading under Alternatives L4 and L5 which 
would eliminate potential exposure to the existing soils and any radionuclides that may 
remain in this area.   

Under Alternative F3, the Buffer Zone and Lot 2A2 would be capped to prevent direct 
contact with the radiologically impacted materials and to control surface water runoff and 
erosion and thereby decrease the potential for erosion and subsequent transport of any 
radiologically impacted materials that may still be present in this area.  Therefore, the 
level of residual risk that may remain if Alternative  F3 were selected is minimal.  
Alternative F4 entails excavation of soil containing radionuclides above the UMTRCA 
standards from Crossroad Lot 2A2, if any, and the Buffer Zone and therefore would 
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remove any residual risk that might otherwise be remain in these areas.  Excavation of 
radiologically-impacted soil at levels above the UMTRCA standards under Alternative 
F4 would allow for unrestricted future use of the Buffer Zone and Crossroad Lot 2A2 and 
would not rely on institutional controls.  Consequently, this alternative is considered to be 
more reliable than the other Ford property alternatives.   
 

6.2.2 Reduction in Toxicity, Mobility, or Volume through Treatment 
 
This criterion is a measure of the following five principal factors: 
 

• Statutory preference for treatment as a principal element; 
 

• Irreversibility of treatment; 
 

• Type and quantity of treatment residual; 
 

• Amount of hazardous material destroyed or treated; and 
 

• Reduction in toxicity, mobility, or volume. 
 
Due to the overall large volume combined with the overall low activity levels of the 
radioactively impacted materials, none of the remedial alternatives include any treatment 
components.  As radionuclides are naturally occurring elements, they cannot be 
neutralized or destroyed by treatment.  Treatment technologies such as mixing impacted 
soil with cement could be used to reduce the mobility of the radionuclides although such 
treatment would result in an increased volume of radiologically-impacted soil.  Section 
300.430(a)(iii)(B) of the NCP contains the expectation that engineering controls, such as 
containment, will be used for waste that poses a relatively low long-term threat or where 
treatment is impracticable.  Containment technologies such as an engineered landfill 
cover do not address the statutory preference for treatment and are not subject to 
evaluation under this criterion. 
 
The lack of significant reduction in volume or toxicity of the various landfill and Ford 
property alternatives is to be expected given the nature of the radiologically impacted 
materials and is consistent with the presumptive remedy approach for CERCLA 
municipal landfills.  None of the landfill or Ford property alternatives would employ 
treatment techniques and therefore none of the alternatives would provide any reduction 
in the volume or toxicity of contaminants beyond the naturally occurring degradation 
process.   
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6.2.2.1 Areas 1 and 2 Landfill Alternatives 
 
The potential mobility of the contaminants would be reduced or eliminated through 
installation of a  new landfill cover over Areas 1 and 2 as envisioned under Alternatives 
L4, L5, and L6 thus eliminating dispersal of radiologically-impacted materials, if any, by 
infiltration and wind action.  Although implementation of Alternative L6 would result in 
removal of some of the radiologically-impacted materials, this alternative in and of itself 
is not expected to result in a significant reduction in the mobility of the radionuclides.  
Excavation of “hot spots” with separation of radiologically impacted soil from municipal 
solid waste could result in a reduction in the overall volume of impacted materials; 
however, as discussed below, this option potentially poses additional risks to remediation 
workers.   
 

6.2.2.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Implementation of the Ford property capping (F3) or soil excavation and consolidation 
(F4) alternatives would reduce or eliminate the potential for erosion of radiological-
impacted soil from this area, if any still remains after the recent activities conducted by 
AAA Trailer, thereby reducing the mobility of radionuclides from this area. 
 

6.2.3 Short-Term Effectiveness 
 
Short-term effectiveness is a measure of the protection afforded by each alternative 
during the construction and implementation process.  As such, the time until RAOs are 
achieved is an important component of this criterion.  The availability of equipment and 
specialists to implement the alternative is also a consideration.  
 
This criterion is a measure of the following three principal factors: 
 

• Protection of workers and the community during the remedial action; 
 
• Environmental impacts; and 

 
• Time until remedial response objectives are achieved. 

 

6.2.3.1 Areas 1 and 2 Landfill Alternatives 
 
For Alternatives L4, L5, and L6, the short-term impact on the risks to the community and 
workers would be minimal during construction of cover systems over Areas 1 and 2 and 
any surface drainage diversions, controls, and structures.  Workers would be adequately 
protected during construction by adhering to OSHA practices.  Cover installation 
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alternatives (Alternatives L4, L5, and L6) would require construction workers and 
equipment that would initially disturb the soil.  Dust control measures would probably be 
required to limit worker exposure and potential offsite transport during construction.  For 
Alternatives L4, L5, and L6, the RAOs of preventing direct contact with landfill contents 
and exposure to radiation; minimizing infiltration and any resulting contaminant leaching 
to groundwater; controlling surface water runoff and erosion and decreasing the potential 
for erosion and subsequent transport of radiologically impacted materials; and controlling 
radon and landfill gas emissions would be met immediately upon completion of 
construction of the cover systems over Areas 1 and 2.   
 
Excavation of the radiologically-impacted materials from Area 2 that contain higher 
levels of radionuclides or gamma radiation will result in increased exposures to workers 
in conjunction with excavation and loading of the radiologically-impacted materials.  
This alternative would entail excavation, handling, loading and offsite transport of 
materials with higher levels of radionuclides at the Site and therefore will pose increased 
risks to onsite workers.  The potential for increased exposure and risks is considered to be 
even higher if screening to separate the soil fraction from the waste materials is included 
as part of Alternative L6 due to the increased exposure that would occur as a result of the 
need to clear debris (plastic, wood, etc.) from the screening equipment during the 
screening process.   
 
Alternative L6 is also expected to result in increased potential exposure and risk to the 
community during shipment of the excavated materials to the offsite disposal facility.  
The potential for truck or rail accidents could result in release of and possible exposure to 
radiologically-impacted soil.  The shear numbers of truck and rail trips required to ship 
the materials will also result in additional physical risk due to potential traffic accidents 
even if no release of the radiologically-impacted materials occurs as a result of such 
accidents. 
 
As noted in the BRA, some of the ecosystems present at the landfill are the result of 
existing institutional controls and other limitations on land use within or adjacent to OU-
1 that have allowed field succession to take place.  With respect to short-term 
environmental impacts during construction of the cover systems under Alternatives L4, 
L5, and L6, disturbance of the landfill surface will probably destroy the habitats that 
currently exist in Areas 1 and 2, forcing wildlife to migrate to other areas.   
 
Excavation of radiologically-impacted materials from Area 2 that contain higher levels of 
radionuclides or gamma radiation will increase the time required for regrading and 
installation of the upgraded landfill cover and for completion of the entire remedial 
action.  Screening of the excavated material is also expected to increase the overall time 
that would be required for completion of Alternative L6.   
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6.2.3.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Significant increases in potential exposure or risk to workers or the community is not 
anticipated to occur as a result of any of the alternatives for the former Ford property.  As 
the former Ford property was previously disturbed by grading activities performed by 
AAA Trailer in 1999 and 2003, no additional environmental impacts are anticipated for 
this area. 
 

6.2.4 Implementability 
 
Implementability evaluates the technical and administrative difficulties associated with 
implementing each alternative.  
 
Personnel, equipment, and materials are readily available to implement the additional fill 
or regrading, cover repair and maintenance, cover system construction, institutional 
controls, and monitoring components of Alternatives L4, L5, and L6 and the capping or 
soil excavation and consolidation components of Alternatives F3 and F4.  Personnel, 
equipment, and materials are also available for implementation of the “hot spot” removal 
component of Alternative L6; however, only a very limited number of offsite disposal 
facilities will accept “debris” containing radiologically-impacted materials. 
 

6.2.4.1 Areas 1 and 2 Landfill Alternatives 
 
Implementation of additional institutional controls and construction of additional fencing 
are administratively feasible, as the owners of the various parcels that comprise the West 
Lake Landfill property are parties to the AOC.   
 
Groundwater monitoring is a component of Alternatives L4, L5, and L6.  The only 
administrative feasibility issue associated with future groundwater monitoring activities 
would be the ability to continue to obtain access to groundwater monitoring wells located 
on adjacent properties (Crossroad property and the St. Charles Rock Road right-of-way).  
Based on the assumed cooperation of property owners, this component of these 
alternatives is administratively feasible. 
 
The technical feasibility of construction of the cover system component of Alternatives 
L4, L5, and L6 is similar.  Placing soil covers is a well-known technology, commonly 
implemented at landfill sites.  Because of the configuration and location of Areas 1 and 2 
within the overall existing larger landfill and the existing relatively steep sideslopes of 
the existing cover systems along the northern and eastern boundaries of Area 1 and the 
northern and western boundaries of Area 2, technically it may be difficult to design and 
construct covers over the steeper slopes along the margins of Area 2.  Due to the 
proximity of the property boundary with these areas, placement of additional fill material 
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or regrading to achieve slope angles of 25%, or even 331/3% or less is also expected to be 
difficult.   
 
The technical feasibility of the excavation and disposal of radiologically-impacted 
materials with higher levels of radionuclides and/or gamma activity from Area 2 
component of Alternative L6, however, will be significantly more difficult.  Extremely 
challenging technical issues include excavation of large volumes of landfilled materials 
commingled with the radiologically-impacted materials, addressing the attendant odor 
concern associated with excavation of landfilled refuse/waste material, 
segregation/screening of the soil fraction from the waste materials (if necessary with 
respect to the type of material accepted by the disposal facility), and the construction of 
an offsite railcar loading facility if an existing loading facility does not exist within a 
reasonable distance from the site. 
 
With respect to administrative feasibility for the cover system component of Alternatives 
L4, L5, and L6, because Areas 1 and 2 are within a larger area in an existing landfill, 
design and construction of separate cover systems for Areas 1 and 2 would require 
coordination with the existing landfill operator relative to anticipated final grades and 
closure of adjacent areas of the landfill.  As the owners and operators of the other 
portions of the Bridgeton Sanitary Landfill are parties to the AOC, Alternatives L4, L5, 
and L6 are considered to be implementable from the administrative perspective.  The 
implementability and potential cost of Alternatives L4, L5, and L6 will also be greatly 
influenced by the availability and locations of offsite soil borrow sources if and when any 
of these alternatives are implemented.   
 

6.2.4.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
Implementation of institutional controls and installation of additional fencing as an 
additional access restriction for the Buffer Zone are considered to be administratively 
feasible as this property is owned and controlled by Rock Road on behalf of the 
Respondents.  Implementation of institutional controls for Crossroad Lot 2A2 would 
require cooperation and coordination with the current and future owners of this property.  
Based on prior experience, implementation of institutional controls on Lot 2A2 may be 
difficult. 
 
Construction of a gravel, asphalt or other cap over Lot 2A2 is considered to be 
administratively feasible as construction of this type of surface is consistent with the 
current use of this property.  Excavation of radiologically-impacted soil from Lot 2A2 
under Alternative F4 would require cooperation of and coordination with the owners of 
this property and previously was anticipated to be administratively feasible as this 
activity was anticipated to be consistent with the intended use of this property.  With the 
recent grading and gravel placement in this area and current use for storage of trailers by 
AAA Trailer, this alternative may not be as easily implemented as Alternative F3. 
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6.2.5 Cost 
 
For comparison purposes, the estimated total capital cost, estimated annual O&M costs, 
and estimated 30-year present worth cost estimates are presented in Table 6-1 for each of 
the alternatives.   
 

6.2.5.1 Areas 1 and 2 Landfill Alternatives 
 
The estimated capital costs for Alternative L4 – Regrading of Areas 1 and 2 (2% 
minimum slope) and Installation of a Subtitle D Cover System range from $20,500,000 if 
regrading is achieved through cut and fill of previously placed waste materials to 
$21,800,000 if regrading is achieved solely through import and placement of additional 
soil fill.  The annual operations and maintenance costs to maintain the cover and conduct 
groundwater monitoring are between $15,000 and $200,000 per year for either option 
resulting in estimated 30-year present worth costs for this alternative of $21,700,000 (cut-
and-fill of existing materials) to $23,100,000 (additional soil placement). 
 
The estimated capital costs for Alternative L5 – Regrading of Areas 1 and 2 (5% 
minimum slope) and Installation of a Subtitle D Cover System range from $19,900,000 if 
regrading is achieved through cut and fill of previously placed waste materials to 
$24,600,000 if regrading is achieved solely through import and placement of additional 
soil fill.  The annual operations and maintenance costs to maintain the cover and conduct 
groundwater monitoring are between $15,000 and $200,000 per year for either option 
resulting in estimated 30-year present worth costs for this alternative of $21,100,000 (cut-
and-fill of existing materials) to $25,800,000 (additional soil placement). 
 
The estimated capital cost of the alternative that includes a “hot spot” removal 
component as well as regrading of Areas 1 and 2 and installation of a Subtitle D cover 
system (Alternative L6) is approximately $76,000,000.  As previously noted, there is a 
high degree of uncertainty with this estimate due to the uncertain nature and volume of 
the radiologically-impacted materials that may be excavated and shipped for offsite 
disposal, the extremely limited number of offsite disposal facilities capable of accepting 
the radiologically-impacted materials, and the resultant limited pricing options that exist 
as a result of the nearly monopolistic conditions associated with the few available 
disposal facilities.  Overall, the anticipated costs for “hot spot” removal are significantly 
greater than those associated with construction of a new landfill cover.  Furthermore, 
adding a “hot spot” removal component will not eliminate the need for, reduce the scope 
or cost of, or improve the performance of the new landfill cover as the protectiveness of 
this alternative is derived from installation and maintenance of a new landfill cover not 
from excavation and offsite disposal of a portion of the radiologically impacted materials. 
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6.2.5.2 Buffer Zone/Crossroad Property (Ford Property) Alternatives 
 
The capital costs for implementation of Ford property Alternatives F3 and F4 are 
estimated to be $310,000 and $570,000, respectively.  Annual operations and 
maintenance activities are estimated to range from $6,000 to $14,000 per year for 
Alternative F3.  No ongoing O&M costs are expected to occur under Alternative F4.  
Estimated 30-year present worth values for Alternatives F3, and F4 are $400,000, and 
$570,000, respectively. 
 

6.3 Modifying Criteria 
 
The final two of the nine criteria are state acceptance and community acceptance.  These 
two criteria are evaluated following comment on the FS report and Proposed Plan and as 
such are termed modifying criteria. 
 

6.3.1 State Acceptance 
 
This criterion addresses the State’s apparent preferences among or concerns about the 
various alternatives.  The State will be provided an opportunity to review and comment 
on this FS.  Upon completion of the FS, EPA will prepare a Proposed Plan describing 
their evaluation of the statutory requirements for the development and evaluation of 
alternatives and selection of a remedy for OU-1 and describing their proposed remedy for 
OU-1.  The State will also provided an opportunity to comment on EPA’s Proposed Plan.  
The State acceptance criterion will be evaluated by EPA as part of the final decision-
making process during the preparation of the ROD for OU-1. 
 

6.3.2 Community Acceptance 
 
This criterion addresses the community’s apparent preferences among or concerns about 
the various alternatives.  Upon completion of the FS, EPA will prepare a Proposed Plan 
describing their evaluation of the statutory requirements for the development and 
evaluation of alternatives and selection of a remedy for OU-1 and describing their 
proposed remedy for OU-1.  The Proposed Plan will be issued for public review and 
comment and a public meeting may be held where verbal comments on the Proposed Plan 
will be accepted.  Individual members or group representatives of the community will 
also provided an opportunity to provide written comments on EPA’s Proposed Plan.  The 
community acceptance criterion will be evaluated by EPA as part of the final decision-
making process during the preparation of the ROD for OU-1.
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Directive No.9355.0-67FS
EPAl54OIF-96/020
P896-963314
December 1996

oEM Application of the CERCLA
Municipal Landfill Presumptive
Remedy to Military Landfills

Focleral Facilities Restoration 8IId Reuse Olfica
Mail Cede 5101 Quick ReIerenoe F8l:l Sheet

Presumptive rc:medies arc prcfcmd teeImologics for common calegories of silcs based on bislorical pat1mJs of
remedy selection snd tho U.S. BnviroDmeDtal Protection Agency's (EPA's) scientific snd engin...,.;"g evaluation of
pcrfcmDance data on teclmoJocy imp!,,",enDtion. By streamlining site investigation snd acce1cl:ating the remedy
selectionprocess,presumptive remedies "'" cxpecledto ensure the consistent selection ofrcmedisi actions sodreduce
the cost snd time required to clean up simi1ar sites. Prcswuptivc remedies arc cxpecled to be used at all appropriate
sites. Si~circumsIances dictate wbcther a presumptive remedy is appropriate at a given site.

EPA establishcd soun:c exm1ainment as the presumptive remedy for municipallsndfill sites mguIatcd under the
Comprehensive EnviJomncntal Response, Compen..tion sndLiability Act (CERCLA) in Septemberof1993 (..... the
directive Presumplille Remedyfor CERCLA. MJmicipal Lmuljill Sites). The municipsilandfill presumptive remedy
should also be applied to all iIJlP10pliate mi1itary landfiJls. This directive higbligbls a 8tcp-bY-step IpjlIOSCb to
detennining when a specific military landfill is an appropriale site for application of the r-ontainment pnlSUIIIJllive
remedy. It identifies the cbaracteristics ofmunicipallandfiUs that "'" relevant to the applicability ofthe presumptive
remedy, addresses car.cteristics specific to military landfills, outlines an approach to detennining whether the
presumptive remedy applies to a given military landfill, and discusses administrative record documentation
requirements.

PURPOSE

This directive provides guidance on applying the c0n­

tainment presumptive remedy to military landfills.
Specifically, this guidance:

• DescnDcs the relevant cban<:k:ristics of munici­
psilanclfills for applicability of the presumptive
remedy;

Presents the cbaractcristics specific to militaty
installations that affectapplication ofthe presump­
tive remedy;

• Provides a decision framework to detetmine appli­
cability of the presumptive remedy to militaty
landfills; snd .

Provides relcvant contaetsIspccialisls in militaty
wastes, case histories, adrnitUstrative record docu..
mentation requirements, and refereaces.

BACKGROUND

Municipal lanclfills arc those facilities in which a
combination ofhousebold, commen:iaI and, to a lesser

1

extent, industrial wastes have been co-disposcd The
presumptive remedy for municipal lancIfiIIs - source
containment - is described in detail in the directive
PrtlS1l1JJptilIe Remedy for CERCLA. MWJicipal LandftJI
Sites. Highligbt I outlines the wmponcnls of the c0n­

tainment presumptive remedy. Highlight 2 lists the
cbuacteristics ofmunicipsilsndfins that .... compatible
with the presumptive remedy ofcontaimnelll

HigIJIfgIrt 1
Components of tile Conlalnmeat

Presumpllw Remedy

• landfill cap

• Scuce area groundwaterconlro/ to
contain plume

• Leachate coUeclion and treatment

• LandfIll gas collection and treabnent

• Instllutlonal controls to supplement
engineering controls



HlghRghtZ
Appropriate Municipal Landftll

Characteristics for Applicability
of the PrMumptlv8Flemecly

• Risks are low-IeYeI, except for "al spots"

• Treatment 01 wastes is usuaJIy iq>IlICtical due
to the volume and heterngeneity of waste

• Waste Iype$ include household, commercial,
nonhazardous sludge, and InduslrieJ solid
wastes

• Lesser quanlilies of hazaIdous wastes are
present as companK! to rnunicipaI wastes

• Land appIicaIion units,sudace impoundmenIs,
injection wells, and waste pies 1ft not included

The pleSUlDp1ive remedy process involves streamlining
of the remedial investigation/feasibility study (RIIFS)
or, for non-time-critical removals, an Engineering
Evaluation/Cost Analysis (EElCA) by:

• Relying on existing data to tbe extlmtpossible tlllher
than characterizing landfill eoDteDlS (limited or no
IaDdfiIl source investigationunlessthere is infotma­
tion indicating a Deed to investigate hot spots);

• ConductiDg a streamlined risk asaessm"Dt; aDd

Developing afocusedfeasibilitystudy tbatmalyzes
only altematives consisting of IIJl1lSOPriate compo­
neDts of the presumptive remedy aDd, as required
by the N&!ional CoDtingeDcy P1aD, the no action
alternative.

Several directives, including Presumptive Remedy for
CERCUMrmicipaJLandjillSites, ConductingRemedild
InvestigatitmslFeasibility Stvdiesfor CERCU MJmici­
pal Ltmdfill Sius, aDd Streamlining the RIlFS for
CERCU Munkipal LandjiR Sites, provide a complete
cliseuss:ion ofthese streamlining principles.

USE OF THIS GUIDANCE

EPA anticipates that the containment presumptive
remedy will be applicable to a significant number of
landfi1Js found at military facilities. AlthoUgb waste
types may differ between tIIUIlicip8I aDd mililaty 1aDd·
fills, these difl'etences do not pIIlC1ude use of lIOIIn:e
containment as the primary remedy at appropriate
military landfills.

Additionally, EPA continues to seek gn:aterCODSisteDcy
among cleanup programs, especially in the process of
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selecting response actions for sites regulated UDder
CERCLA and corrective measures for facilities regu­
lated under the Resource Conservation and Recovery
Act (RCRA). In general, eYeD though the AgeDcy's
presumptive remedy guidances were developed for
CERCLA sites, they sbould also be used at ReM
Corrective Action sites to focus RCRA Facility Investi­
gations, simplify evaluation ofremedial alternatives in
the COlICctive Measures Study, and inflUeDCO remedy
selection in the Statement of Basis. For more infor­
mation, refer to the RClU Corrective A.ction Plan,
the proposed Subpart S regulations, aDd the RCM
Corrective A.ction Advance Notice ofProposed Rule­
ma/dng.

CHARACTERISTICS OF rv1IL1TARY
LANDFILLS

The size of the landfill and the presence, proportion,
distribution, and nature ofwastes are fimda""",ta' to the
application of the containment presumptive remedy to
military landfills.

An exomination of31 Recorda ofDecisions (RODs) that
document the remedial decisions for 51 laDdfiIIs at
military installations revealed tbat DO action was chosen
for 10 landfills and remedial actions were chosen at 41
1aDdfills (see Appendix). Ofth_4llandfi11s, coDtaiD­
mODt was selected at 23 (56 percent). Forthe """aiDing
18 landfills wIteJe other remqIies were selected, institu­
tional controls only were selected at three 1aDdfills,
excavation and on-cite consolidation were selected at
four land6Us, and excavation and off-site disposal were
selected for II landfills.

The military landfills examined in the 51 RODs meD­
tioned above ranged in size from 100 square feet to 150
acres and contained a wide variety of waste types. Of
the 41 landfills for whichremedial actions were chosen,
14(34percent) wereoneacreor less in size; containment
was not selected for any ofthese hmdfills CoDtainmeDt
was chosen at 23 (85 percent) of the 27 1aDdfills that
were greater than one acre in size. 1bis infonnation
suggests that the size ofthe landfill area is an important
factor in determining the use of source containment at
military lmcffills.

The wastes most frequently deposited at these military
landfiJls were municipal.type wastes: household, com­
mercial (e.g., hospital wastes, grease, construction
debris), and industrial (e.g., process wastes, solvents,
paints) wastes. C<>ntainmeDt was the remedy selectecl at
themajority oftbese sites. MiliIaty-specificwastes (e.g.,
DIUlIitions) were found at only 5 ofthe 511andfiJls (10
percent).
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Highlight 3 lists typical mtmiClpal and military wastes,
including:

(I) Wastes that are common to both municipal landfills
aDd military landfills;

(2) Wastes that are usually specific to military bases
but that do not nccessarily pose bigher risks !ban
other industrial wastes CODDDOnly follDd in mun­
icipal landfills (i,e., low-bazani military-specific
wastes). depending on the volume andheterogeoeity
ofthe wastes; and

(3) High-hazard military wastes that, because of their
unique c:haractcristics, would require special c0nsi­
deration (i.e., bigh-bazard military-specificwastes).

Theproportionand distribution ofbazardous wastes in a
Iandfil1 ore important consideJations. GcnenIly, mtmi­
cipallandfills produc. low-level Ibreats with occasional
hot spots. Similarly, most military landfillspJeseDl only
low-lev.1 tlueats with pockets of some bigh-hazard
waste. However, some military facilities (e.g., weapons
fabrication or testing, shipbuilding, ~or aircraft or
equipment repair depots) have a high level of industrial
activity comparedto ovomdl site activities. In thesecases,
there may be a bigher proportion aDd wider distribution
of industriaJ (i.e., potentially bazardous) wastes ptesent
!ban at other less industriaJized filciJities.

PRACTICAL CONSIDERATIONS

Sensitive Envil'OlJIIIeIIts

Site-spec:ificCOIIditions may limit th. us. ofthe contain­
ment presumptive remedy at military landfills. For
example. the pteseDCe of high water tables, wet1ands
and other sensitive environments, and the possibl.
destruction or alteration ofexisting habitats as a resu1l
of a particular remediaJ action could all be important
l3ctors in the selection ofth. remedy.

Land Use

Reasonably anticipated future land us. is also an impor­
tantconsiderationat all sites. However, at military bases
undergoing base closure proc.dures, where expedi­
tiously converting JlIOl>CrtY to civilian use is one of the
primary goals, land use may receive heightened atten­
tion. Thus, at bases that ore c:Iosing, it is particularly
important for reuse planning to proceed lXIDCIIII'CIllIy
with envirvnmentaJ investigation and ....toration activ­
iti... The local reuse group is responsible fordevelopi;lg
the prdened reuse alternatives. Th. Base Realignmmt
and Closure Team sbould work closely with the reuse
group to integrate reuse planning into the cleanup
process, wherepracticabl.(seetbeLalrdU....m CERCU .
Remedy Se/e<:tioll directive).
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Highlight3
Examples of lIunicipal-Type
IIIId IIIUtary-SpecIflc Wul8s

r.1UnlClpal·Type Viastes

Municipal landfills CDntsin predomllllUltly non·
hazBn1ousmatsdals. HDW8V8T, IndusInalsolidwasIB
and-. soms housshold ,.".. (8.g., pesIicidss,
paints, and solvents) C81I possess hazardous
cotrIpOIIIJT7Is FIJIthar, hazaIlIous _"",foundln
most municipallandlills as a I8SUIt 01past dit;pot;aJ
PJ8CIicas·

Pmd!!!ll!nlnt Cpnst!lutntl

Household refuse, galtlage, and debris
CommeR:ial rafusa, garbage, and debris
Conslruclion debris
Yard wastes
Found In Low Prgportlpn

Asbestos
Balleries
Hospital wastes
Industrial solid wasta(s)
Paints and paint thinner
Pesticides
Transformer oils
Other solvents

Low "ewd Mllftarv-SptcIftc w"'"
Th_1ypes01_ ara spaci1ic to military bases
butgenerally ara no mora hazatrIous /han some
__ found in tnlIIIicipsJ landfills.

I..ow-IewI radioacliva wastes
Deconlamina!lon Icils
Munitions hanlware

!!WHIewd Mllitlry-SlllCific W...
Thesa _ "'" extJllIIlaJjf hazanJDus and may
posssss unique safaty. Iisk, and toJdcitycharat:tar­
Isfics. Spacial consideraIion and expet1iN SI'8
requited to address th8s8 wastes.

Military MunDigns
Chemical WlIIf..... agents

(e.g., musIard gas, tear agents)
Chemical WlIIf..... agent training kits
MIlaIy, smaU arms, bombs
Othar mlI'ary c:hamicals

(e.g., demolition charges,
pyro1IIchnIcs, propelants)'

Smoke grenades
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Navy Iow-Ieve/ radioactive wastas specialists:

• Th. Naval sea Systems Command
Detachment, Radiological Affairs Support
OIliee, yorktown, Virginia 23691~260,

(804) 887-4692.

AirFon:e OI'l1nanc& specisJists:

• Th. AJr Force Civil Engineering Support
Agency, Contingency Support DMsion,
Tyndall AFB, Florida 32403-5319,
(904) 283-6410.

Th. installation point of <:qnlact will notify the
major rm'itary command's specialists In miliary
wastes (Explosive Ordnance Disposal Team) for
assistance with regard to safety and disposal
issues related to any type of miitary itams.

Anny chemical wa!fare agents specialists:

• Project Manager, Non-Stockplle Ch.rillcal
Materiel, Aberdeen Proving Ground, Maryland
2101ll-5401, (410) 671-1083.

Navy on1nBnce reIatad items speciaIisIs:

• ·Th. Navy Ordnance Environmental Support
OfIIce, Naval Surface Warfare Center. Indian
Head, Maryland2~, (301) 743-4534/
490614450.

Responsibilities for response are clearly spellM out in
the regulation Inlerservice Responsibilities For Explo­
sive OrtlnlDlce Disposal.

S. Is Excavation of ContenlII PI3Cticat? The volume
oflandfill contents, types of_s, hydrogeology, and
safety mustbeoonsideredwhenassessiDgthepncticslity
ofexcavation and consoIidatiem ortreatment ofwastes.
Considerationofexcavation mustba1lnce the long-term
benefits of lower operation and maintenlllCe costs aDd
1IIIreStricted land use with the initial high capital con­
struction costs and potential risk. associated with
excavation. Although no set excavation volume limit
exists, landfills with a content. of more thsn 100,000
cubic yards (approximately two -. 30 feet deep)
wOll1d nonnally not be considered for excavation. If
military wastes ore present, especially high-hazard
mili1aty wastes such as ordnance, safety considerations
may be very importsDt in detennining the practicality of
excavation.

)
DECISION FRAMEWORK TO
EVALUATE APPLICABILITY OF
THE PRESUMPTIVE REMEDY
TO MILITARY LANDFILLS

This SectiemaDd Higbligbt 4 describe the steps involved
in determining whether the contaimnem presumptive
remedy applies to a specific mili1aty landfill.

1. What Information Should BeCollec:led? DetemUne
the sources, types, aDd volumes oflandfill wastes usins
historical records, stale files, closure plans, available
samplingdata. etc. This infonDalion should be sufficient
to determine whether source containment is the appro­
priate remedy for the landfill. Ifodequate data do IIOt
exist, it may be necessary to conect additional sampling
or moDitoring data. The iDstaJJalion point of coatact
(environmental coordinator, base civil engineer, or
public works office) shOll1d be contacted to obtain
records of disposal practices. Current aDd former em­
ployees are also good sources ofiDfonnation.

2. How May Land R.us. Plans Affect Ram.dy
SeI.ctlon? For smaller landfills (generally less than
two acres), Jand reuse plans may influence the decision
on the practicality of excavation and consolidiltion or
treatment oflaudfill conteDls. Excavatiem is a remedia\
altemative that is fimdamenta1ly iDcompatible with the
presumptive remedy of source contaimnent

3. Do Landftll Contents MeetM...lclpaI LandIlU-Type
Waste DallnUlon? To determiDe whether a specific
mili1aty landfill is appropriate for application of the
containtnent presumptive remedy, compare the char­
acteristics ofthe wastes to the iDformation in Highlights
2 and 3.

4. Are M1IUary-Speclflc Waates P.....nt? Milituy
wastes, especially high-hazard miJitary wastes, may
possess uDique safety, risk, aDd toxicity characteriatics.
Highlight 3 presents examples of these types of ma­
terials. If historical records or sampling data iDdicaIe
that these wastes may have been disposed at the site,
special consideratinn should be given to their handling
aDd remediation. Caution is warranted because site
investigation or attempted treatment of these con­
taroinants may pose safety issues for site wmkers aDd
the r.mnmnDity. Some high-hazard miJiWy-specific
wastes oouId he considered to presemlow-lcvel risk,
depending emthe location, volume, andconcentrstiOllof
these materials relative to environmental receptors.
Consult specialists in mili1aty wastes (see HigbIigbt S)
when determining whether militsry-specific wastes at a
site fall into either the low-hazald or the high-hazard
mili1aty-specific waste category found in Higbligbt 3.

s

Highlight5

Specialists In MiDlary Wastes f-



Ifexcavation ofthe landfill contents is being considered
as an alternative, the pIOS1IIJlptive remedy should not be
used. Therefore, a standard RIlFS would be required to
adequately analyze and select the appropriate remedial
actions.

&. can the Presumptive Remedy Be Used? The site
manager will make the initial decision of wbethel: a
particu1armilitaly landfill site is suitable for thepresum­
ptive remedy orwbethera more comprehensive RIlFS is
required This determination must be made before the
RIIFS is initiated. This decision will depend on whether
the site is a potential candidate for excavation, and if
not, whetber the DlllUre ofCMbminatiOll is such that a
slreamlined risk evaluation can be conducted.· A site
generally is eligible for a streamlined risk evaluation if
groundwater contaminantconcentrations clearly exceed
cbemical-specificstandsnIs or theAaencY'slevel ofrisk
or if other conditions exist that provide a justification
for action (e.g., direct contact wilb landfill c011lellls due
to IUISlable slopes). If these coaditions do not exist, a
quantitative risk asses"""",t that addIesses all c:zposure
pathways will be necessary to determine whetber action
is needed. Before work on Ibe RJlFS workplan is
initiated, Ibe community and state should be notified
that a presumptive remedy is being considered for Ibe
site. It is important for all stakeholders to understand
completely how the presumptive remedy process varies
fromIbeusuat clean-up process, and thebenefils ofusing
the presumptive remedy process.

TREATING "HOT SPOTS"

The presumptive remedy also allowa for the tresIment
ofhot spots CMbining military-specific (or otbet)waate.
While the analysis, Feasibility Study """lysis for
CERCLA. Mrmicipal Landfill Sites, that justified the
selection of source containment as the presumptive
remedy for municipailandfiU sites did not specifically
take into acCOUDt high-bazardmilitaIy wastes, the high­
bIzard materia18 present in some militaIy JandfiU. may
be compared to the hazardous wastes at municipal
JandfiJ1s and eouId potentially be treated as hot spots.
For further informationand case studies on_tof
hot spots, see Ibe Presumptive RemeJiy /i»' CERCU
Municipal Landfill Sites directive.

CASE HISTORIES

The case histories below illustrate how use of the
municipal landfill presumptive remedy at military
landfills followa the decision framework in Highlight 4.
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The decision to use thepresumptive remedycanbe made
for one landfill or as a part ofa sit&-wide strategy (as in
Ibe Loring Air Force Base example below), depending
on factms such as the nature ofthe wastes, size of the
IaodfiU,~ reUse potential, and public acceptance.

The following case historiespresent ..,."".,les ofwhere
the containment presumptive remedy was or was not
applied, based on site-specific conditions.

Disposal ofMunICipal-Type Wastes

The Naftl Reactor Fadlity (NRF) site in Idaho Falls,
Idaho, was established in 1949 as a tes;ing site for Ibe
nuclear propulsion program. The three landfiU units al
Ibe site received solid wastes similar to municipal
1andfi11s. These wastes included petroleum and paint
products, eonsttuetion debris, and cafeteria wastes.
Historical records do not indicate that any radioactive
wastes were disposed of in these 1andfiU units. The
.elected remedy for Ibe landfills at Ibe site included the
insta11ation of a 24-incb native soil cover designed to
incorporate erosion control measures to reduce the
effects from rain and wind. The remedy silo provided
for maintenance of the landfill covers, including sub­
sidence correction and erosion cootrol. Munitoring of
Ibe Ianc!fills will include sampling of soil gas to assess
Ibe effeetiveness of Ibe cover and sampling ·of Ibe
gronndwater to ensure that the remedY remains pr0­
tective. IDBiibrtionai controls will also be implemented
to prevent direct exposure to the landfill. The NRF site
is an example of wbere the streamlining principles of
thepresumptlveremedyproc.... including.streamJined
risk .....""""'. and a focused e-ibiIity stndy, were
successfu11y employed.

Co-DispoaiofHigh-Hazanl Wastes

At the Maaac1lasetts MlIitIlry a-rvatIon, in Cape
Cod, Massachusetts, aneedotsl information indieated
thatlllUllitions bad been disposed ofat an "nidentified
location ina landfill thatprimari1y containedDlIIDieipaI­
type waste. Ground penetrating radar was uti1ized to
determine if there were any discrete disposal areas
containing potentialbot spotsatIbis site and foondnone.
Because the IIlUIIitions waste_ootma knowD diacrete
and """"IIible area, it could notbe treatedas a hotspot.
Conaequently, without excavatingor treating Ibe 1IlUIIi­
tions waste as a bot spot, the authorities decided to cap
the landfill. In this case, the streamlining principles of
the presumptive remedy process were applied. For
example, site investigation was 1imited and tJeatment
options were oot considered.



Land Reuse Cons/derathms

AtLoriDgAir Force Base, a closing base in Limestone,
Maine, base landfills 2 and 3 (9 and 17 acres, respective­
ly) cODSisted primarily of municipal and flightline
wastes. The selectedremedy for these landfills iDc:ludecl
a multi-layer cap, passive veDting system, and iDslitu­
tioDal controls. The RODs for the landfills, signed in
September 1994, required placing a RCRA Subtitle C
cap on the landfills. To construct the ReRA cap, tho
designers estimated that 400,000 to 600,000 cyds of
maIeriaI would have to beplaced on the landfills priorto
cODStruclion of the cap to eusure proper draiDage and
slopes.

AtLoring. the s1ream !iningprinciples ofthecolllaimnent
remedy, a focused feasibility study, and a stresmlinM
risk assessment were applied for landfills 2 and 3.
Additional1y, the RODs signed for these laodfills speci­
fied that el<Cllvated maIerial from other parts oftho base
would be uaed at the !",",fills to meet aubgmde design
specifications. To date, more than 500,000 cyds of
contaminated IOils have been excavatedandused as sub­
grade for the landfills (after demonstrating compliance
with RCRA Land Disposal R.es1ric1ions). Inaddition to
cost savings realized by providing subgrade, other
benefitshave been realized, such as limiting thenumber
of parcels requiring deed restrictions and minimizing
locations requiring operation and maiD_e. At this
base, the landfill consolidation efforts resulted in an
estimated total cost savings of 512-20 million wbile
incorpmaling future land use consident;ons into the
decision process.

The Brunswick NavaJAir Station in Brunswick,
Maine, contained aeverallandfill sites. One oftho first
RODs signed, for Sites I and 3, called for construction
ofa 12-acre RCRA Sub1itle C cap and a slurry wsI1, as
well as for groundwater extraction aDd treatment.
Subsequently, during the remedy selection process for
Site 8, thepubiiCobjectedto contsinm.... os theproposed
remedy for this relatively small (0.6 acre) site on the
grounds that sbould the base eventually close, contain­
ment would create several useless parcels ofland. After
public comment, the Navy reconsidered, Jl"oposing
instead to excavate Site 8 and c:onsoIidate the removed
materials (which consisted of COIISlIUClion debris and
soil contaminated with nonb"V"ions levels of poly­
cyclic aromatic hydrocarbons) as part of the -.uy
subgrade fill for the landfill cap to be constructed at
Sites I aDd 3. In this case, land reuse considerations
preempted the selec1ion ofa cmtainment remedy.
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PRESUMPTIVE REMEDY
ADMINISTRATIVE RECORD
DOCUMENTATION REQUIREMENTS

As sll!ted earlier, it must be determined whether the
militaty landfill in queation eimtsins militaty-specific
wastes, as descn'bed in Highlight 3. This shou1d be
followed by a determination ofwhether anytbiog about
these wastes would make the engineering controls
specified in the presumptive remedy for municipal
laodfills less suitsble at that site. These determinstions
mustbedocumented in the administrative ieeord, which
supports the final decision. This information, in turn,
will assist the public in understandiDg the evaluation of
the site as a candidate foruse ofthe presumptive romedy
and the advantage it provides. For furtherreference, the
aclministAtive record requirements for all Superfund
sites iDcluding militsly landfilI, are exp1aiDed in the
FlruJI Guil/mu;e onAdministrativeRecordsforSeleaing
CERCU Response Actions.

Tbe administrative record must contsin the following
generic and site-specific information, which documents
the selection or non-election of the c:ontsiDment pre­
sumptive remedy.

G8IIfIdc Information

A. Generic Documllllts. These documents sbould be
placed in the docket for each feders! facility site
where the containment presumptive remedy is
se1ected. Each EPA Regional Office bas copies of
the following presumptive remedy documents:

• Pre3wnptiveRemedy: Policy and Procedures

Pre31l1lJptive Remedy for CERCU Mll1IicipaJ
Landfill Sites

• Application of tlte Mll1Iicipal LtuuifiJl Pre­
SWIlJ'/ive Remedy to Military LandfiJls

• Fet>.Jibility StruIy A.naly.rufor CERCU Mrmi­
cipa/ Landfill Sites

B. Nollce ~ardlngllackup FOe. Thedocket sbould
includeanotice specifying tbelocationofandlimes
whenpublic access is available to the generic file of
backup materials usedin developing the FMSibiJily
StruIy Analym for CERCU Mll1IicipaJ Landfill
Sites. This file contsins background materials such
as technical references and portiDns of the fcosi­
bility studies uaed in the generic study. Each EPA
Regional Office bas a copy of this file.



Site-specftic Infonnation

Focused FS or EEiCA. Military-specific wastes noed
to be addressed in site-specific amIyseswhen determiD­
iDg 1I1e applicability of the CODlaiDment presumptive
remedy to military I...dfills. High-hazard military­
specificwastemateriaJs (e.g..military munitiODS)require
special consideration when applying the presU11lptive
remedy.

As noted on pages 1 and 2 of this ditective, the pre­
sumptiveremedyapproach allows you to sll'eamliDeand
focus the FS or EElCA by eliminating the technology
screening step from the feasibility study process. EPA
bas already conducted this step on a geuericbasis in the
Feasibility Sttuly Analy.is fOT CERCLA. Mllnicipal
Landfill Situ. Thus, the FS analyzes only altemalives
comprised of components of the containment remedy
identified in Higblight 1. In additiOll, the focused FS or
EElCAshouId include a site-specific explaDationofhow
the application of the presumptive remedy satisfies the
National Contingency PI...·s three site-specific remedy
selection criteria (i.e.• compliance with state applicable
or relevant and appIOpriate~ Slate accept­
ancet and comm,mity acceptance).

CONCLUSION

This directive provides guidance for the use of the
containment presumptive remedyatappiOJAiatemilitary
1andfiDs. The remedies se1ected at IIUJDerOUS military
iDstsJlatiODS indicate that scnuce containment is appli­
cable to asigoificant number ofmilitary IaDdfi1Is. These
landfills Deed not be identical to m"nicipallandfil1s in
all regards. Key filctoJS determining whether 1I1e con­
tainment presumptive remedy should be applied to a
specific military laDdfill include the size ofthe landfill;
volume and the type oflandfill contents; future 1and use
oftheerea;and thepresence.proportion, and distribution
ofmilitary-specific wastes.

REFERENCES

CaIifomia Base Closure Envil. lIlii"""'! QmxniDee, Iitie­
gratingLand U.re and aemwpPlmuringar ClosingBases.
December 1994.

Federal Rcgistec. 1996. Vo1umI: 61. No. 85. May 1. 1996;
Ctn7Yt:tive AcdonforReJeo.resfrom Solid Waste Manage­
ment Ullits ar HazartIDIls Waste Management FaciJUies,
Advance Notice ofl'ropo.redRuk",a1dlIg.

FederalRcgistec.I990. VohnneSS.No.14S,July27.1990;
40 CFR Parts 264. 26S. 270 and 27i; CorrectiveAcdonfor
SolidWasteManagement Urritsar1fazJzrdou.f WasteFacili­
ties; Proposed (ptopooed Subpart S reguIaticas).

8

U.S. Emii.. iIIi,.....1ProleCtioDAgea<:y.OSWERDiRclive
93SS7-ll4. Land U.re in the CERCLA Remedy Selection,
May 25. 1995.

U.S. EnviroDmaIIldProtectionAgem:y.OSWERDiRclive
93S6.0,.03.EPAlS4OIR-94I081.FeasibilityStJulyAnaly­
sisforCERCLAMllnicipaiLandjillSitu. August 1994.

U.s.EmiixOiDlbltalPro1ectionAgem:y, OSWERDiRclive
9902.3-2A,EPAlS2OJ&.94IOO4, RCRA. CO"ectiveAcli01l
Plan. May 1994.

U.S. EmiixOiDlb1talProtectionAgea<:y.OSWERDiRclive
93SS.0-49FS. Presumptive Remedy for CERCLA MIlni­
cipalLantIfi/lSites, September 1993.

U.S. EnviromneI1taIProtectionAgency.OSWER.Dixective
93SS.047FS, EPAlS4<W-93f047. Presumptive Remedy:
Policy and Procedures. September. 1993.

U.S. Envit••""mtal Proteetion Agency. OSWER Publi­
cation 9380.3-06FS. GuitIe to Principal Threat and Low
Level77rreat Wa.rres, November 1991.

U.S. Emiin"iilHfll8lProtecIionAgem:y.OSWElUJim:tive
93SS.(}.30. RoleoftlteBaseline RiskAs.ressment in Super­
fimdRemedySelectio" Decisitm.r. April 22, 1991.

U.s. Emiil. iii( "ental ProtectionAgem:y.OERR, EPAlS40I
P-911OO1, Co1rductingRemediaIInvestiga1imrsIFearibiJity
Stvdie.r for CERCLA MMnicipol Land./ill Sites, February
1991.

U.S. Emiil••"'.....IProleCtioDAgency,OSWERDiRclive
9833.3A1.FmalGrddanceonAdministrtltiw1Rectm1sfor
Selecting CERCLA. Re8p<mseActions, December 3, 1990.

U.S. EnviroDmeIlfalProtectionAgency.OSWERDiRclive
93SS.3-IIFS. Streom1ining theRIIFSfor CERCLA MIlni­
cipolLandfillSites. September 1990.

U.S. Department of Navy. InterserI!ice REsponsibilities
for EJrp/o8i1Ie Ortbumce Disposal OPNAV1NST 8027.IG
(also bownas MOO 8027.ID. AR 7S-14; or AFR32­
30(2), February 14. 1992.

NOTICE

The policies aet out in this document are intended
soIelyas guidancetotheEPA perscmnel; they arenot
final EPA actiODS anddo DOt constitute nd""'llking
Thesepoliciesarenotint"""""1norcantheyberelied
upOIl,to createanyrights enfun:eable by anyparty in
litigationwith the United States. EPA officials may
decide to follow the guidance provided inthis docu­
ment, ortoaetatvariancewiththeguidance.basedon
... analysis ofspecific site cin:umslances. EPA also
n:serves the right to changethis guidance at sny tUne
without public notice.



· .....
DATA SUMMARYTABLE FOR MILITARY LANDFILLS ApPENDIX "-'"

ROD I Slle Name, Stete, Dlapoee' Arel, SIze, TypeofWUII Conllmlnlnle of Remedy
Realon. ROD SIan Dele Volume of Weete 'DeoOllled Concern
Brunswick NAS, Sites 1 Sfte 1, 8.5 ac...: Sfte 3, 1.5 H0U88hokl refuee, waete Metals, vOCa, Remedy: Copping (permlnent,low-permeabUlty, RCRA Subtile
and 3 (OU1), ME, ecree. SIIIle ere In cloee 011, solvenla, peedcklee, PAHs, PCBa, C cepl, 0112 ac... wllh a sluny well and pump and treat ground
Raglan 1 proximity and not aaslly pllnl8, Isopropyl alcohol peetlcldes wIler wfthln clp Ind sluny will.

dlalInguillhllble; the
combined volume of Sites 1

8/16/92 and 3 Is 300 000 tN

BrunswIck NAS, Sftes 5 Sfte 5, 0.25ecr... 12 cy Asbestos-covered pipes AsbestOS Remedy: ExcIVlUon, contsJnerizlllon, and transport to landffll
and 8 (003), ME, Sftes 1 end 3 for use as 11II under cep.
Region 1

8/31/93 ..

Brunswick NAS, Sftes 5 sUe 8, 1.0 acre, 8,800 • ConstrucllCn debris, and Asbestos Remedy: ExcIVlllon, contlinerizlllon, and tranepol1 to Sites 1
end 8 (OUS), ME, 18,700cy alrcratt perts, asbestos and 3 IIndfIH for use as Iftl under cep.
Region 1 pfpes

8/31193
Brunswick NAS, Sile 8 Site 8, 0.8 ecree, 5,800 - Rubble, debris, trash, and Mellis, .Remedy: ExceveUon, conlalnerizadon, and transpol1to landlill
(OU4), ME, Region 1 14,000 cy possibly soIvente pestlcldss, PCBsl Sftes 1 Ind 3 for use as 811 under cep.

8/31193
loring AFB, landfills 2 LandllU 2, 9 acres Domaetlc waete, PCBa, voCa,· Remedy: Capping (Iow-permelbllfty cover system which meets
end 3 (OU2), ME, construcUon debris, svoCa, metals, RCRA SubtlUe C and Maine hlZlrdous waete IandflU cap
Region 1 fUghUIne w....., sewege DOT' requlrilmenl8), passive gas venting system snd controls, and

sludge Ind oI-f1UId InstftuUonli controls.
IlI3OI94 8Wltches
Lortng AFB, Landfllls 2 LandIHI3, 17 ecree Wlste oIIIfuels, aolvenl8, vOCa, svoCa, Relllldy: Cappfng (Iow-permeablllly oover aystem wI1lch rneels
and 3 (002), ME, . palnla, thlnners, Ind DOT, PCSe, RCRA Subtllle C end MaIne hezerdous wiele landflll cap
Raglon 1 hydraulic lIulds metels' requl_nla), flI8slve gas venting system and controls, and

InstftuUonli controls.
9130194

1 Contamlnanl8 of PotenUaI Concem

A·1



DATA SUMMARYTAILE!'OR MILITARY LANDFILLS APPENDIX (CONT.)

ROD1Site Name, SI.... Dlspo'" Area. Size. TypeofWasle Contamlnanls of Remedy
Realon ROD Sian Date Volume of Weste Daoosnad Concern
Newport Naval Education McAllIst.. Point Landfil" Domestic refuse, spent VOCs,PAHs, Remedy: Capping (RCRA Subtltie C, mulU-laysr cap), landfill gas
and Trelnlng Center, 11.6 acres acids. paints, solventa, PCBs, pesticides, management, surface controls, and Insthullonal controls.
McAlllaler Point Landftn, waste oIla, and PCB· phenols, malals
RI, Region 1 contamlnalad transformer

011
9127193
OIls Air National Guard, Landfill Number 1 (LF·l), General rafuse, fuel tank VOce, svoca, Remedy: Capping (composna·low-parmaablllty cover system),
Camp Edwards, 100 acres sludge, herbicides, blank lnorganlcs Insthutlonsl controls. soil cover Inspectlon, end ground water
MasaachuaaIta MIIHery ammunlllon, paints, paint monhoring.
RaselVaUon, MA, thlnnarll, batteries, DDT,
Region 1 - hospital waatas, sewage

sludge, coal_h, poaslbly
live ordnance .

1/14193
Pease AFB (OU1), NH, LF·5, 23 acras Domestic and Induatrial voca, PAHs, Remedy: Excavation, dewatering and consolidation and
Raglan 1 wastes, wasta oHa and arsenic and other regrading of wasta under a composHe-barrler type cap,

soIVllnts, and industrial metals Institutional controls, and exIractIon and treatment of ground water
wastewater treatment wtlh cIeoharge to bese wastewater treatment faoMIty.

9127193 IDlant sludae
Fort Dlx landfill Site, NJ, Meln area, 128 acres Domestic waste, palnta VOCS, metals Remedy: Capping 5O-acre portion (Naw Jersey Administrative
Region 2 and paint thinners, Coda 7:28 closure plan for hazardous wasta), lnatalnng gas

demolllion dabrta, ash, venting system and an air monltot1ng system, ground water,
9/24191 and soIVllnts surface water and air monhorlnto and Instltutlonal controts.
Naval Air Englnaarlng SHe 28, 1500 sq. ft., volume on, rooting matnla, No contamination Remedy: Source: No sotlon.
Center (OU3), NJ, not reported building debris was detected
Region 2

9116/91
Naval Air Engineering sna 27, 8.4 acres Scrap steel cable No contamination Remedy: Source: No action.
Canter (OU3), NJ, was datsoted
Region 2

9118191

A·2
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-' DATA SUMMARY TABLE FOR MILITARY LANDFILLS APPIlNDIX (CONT.)

...•_/

ROO 18lte Name, Stale, DlapOIllI AmI, Size, Type of Wallie Contaminant. of Remedy
ReGion, ROD Sian DlIIe VolullIlI of Wasta DlIIlOIltad C_
Naval AJr Engineering Sfte 29, 20 acres Construction debris, VOCs,SVOCa, Remedy: Source: No aellon.
center (OUm, NJ, metal, asbestos, solvenle, metela
Region 2 other mlscell_oua

wastes
9I2eI94
Plattsburgh AFB, LF-022, LF-D22, spprox. 13.7 acrea, Household refuse Metala, pellltcldes Remady: Capping (NY Stale requirements for solid wasle
NY,Reglon2 approx. 524,000 cy landfllla, 12 Inch soil cap), and institutional controls.

9130192
Plattsburgh AFB, LF-023, LF-023, approx. 9 acres, Household rafuse, debris, Metals, VOCs, Remedy: Capping (NY Stale requlremenla for solid wasle
NY, Reglon2 approx. 408,000 cy car parts svoce, PCB, landfills, low permeabUfty cap), and lnelilutional conlrols,

pasllcldes
9I3OIll2
U.S. Army Aberdeen MlcheaIsville Landll., 20 Household rafuse, Hmftad Metals, Remedy: Capping (mull~laysr cap In accordance with MDE
Proving Grounds (OU 1), acres, greater than quantlllas of IndUstrial pesticides, VOCe, requlrementa for ..nnary Iandflls, using a geosynlhellc
MD, Region 3 loo,ooocy weate, burned sludgee, PCBa, PAHs mambrans, 0-2 feet compaclad earth malerial), suriaca weier

peslfclde containers, controls, and gas venllng system.
paint, asbesfos shlngles,
eolvants, wasI8 molar
oils, gr_, PCB
lransformer ole, possible
p8llltcldes

8130192
Merine Corpe Base, SUe 24, 100 acres, volume Fly ash, clndel'8, lolventa, Pasllcldes, Remedy: Source: No acOon.
Cernp Lejeune (OU1), not repOrtsd used paint strippIng malals, SVOCs,
NC, Region 4 compounds, sewage PCBa

sludge, splractar sludge,
consfIucffon debris

9/15/94
Robins AFB (OU1), GA, Main area (Landfln No.4), Household rafuse, voce, metals Remedy: Cepplng (10 maintain a minimum 2-fool cover over the
Region 4 46 acres, greater than Induslrial waste wasle malerials), renovallon of current soli cover Including

loo,OOOcy c1eering, mllng, regrading, addfng soil and clay cover materiel and
6/26/91 eeedfng to maintain a m1nlm!Jm 2-foot cover over \he we8le

malarial.

A.,1



DATA SUMMAl'.Y TABLE FOR MILITARY LANDFILLS APPENDIX (CONT.)

ROD I Site Name, Steta, Dispoe" Are.. Size, Typa otWaste Contemlnants ot Remedy
R...1on. ROD Sian Date Volume of Wasta -o.-Ited Concern

Twin CItIee AFB Res8IVe, Main area, approx. 2 acres. Household refuse. small VOCs, metals Ramedy: Soun:e: Institutional controls, naturel aUenuatlon.
MN, Region 5 volume not reported amounts of Industrial; ground water and surface water monltoring.

BomB burned waate
3131192
Wright-panereon AFB, LF·8, 11 acree, 187.300 cy Gsneral refuse snd PAHs. peatlcldae. Remedy: Cepplng (low-psnnBablllty day cap that compiles With
(Sourca Control Operable hazardous materials PCBs. voCe, Ohlo EPA regulatlons for sanitary Iandftlla which meet or exceed
Unft) OH, Raglon 5 matela. RCRA Sublnle 0 requirements), InsIltullonal controls, ground

Inorganlca water treatment end monftoring.

7115/93
Wright·Pattereon AFB. LF-l0, 8 scree, 171,800 cy General refuae and PAHa, peBllcldae, Remedy: capping (Iow-permBBbllJty clay cap thai complies wnh
(SOUroB Control Operable hazardoue materials PCBs. voCe, Ohio EPA regulations for sanitary landftlla which meet or exceed
Unft) OH, Region 5 metals, RCRA Sublflle 0 requirements), InsIltutlonai controle, ground

lnorganlca watar treatment and monitoring.

7115193
HUI AFB (OU4). UT, landfill 1, 3.5 acres. Bumed aolId WBBIe, emaI vOCe (TCE) Ramedy: Capping (clay ormuftl-medla cap), pumping. treaUng,
Region 8 140,OOOcy amounts of waste olts and dlecharglng ground water to POTW, treating contaminated

and solvents (from surface water. aolI vapor extraction. Implernentlng Institutional
vehicle melntenance conlrola and acceaa reatrtcltons.

8114194 facllllvl.
Defense DBpol. Ogden Plain City Canal BackflU Electrical wire, glB8B, ash, Metals, PCBa, Ramedy: Excavallon, sorting, and off...fte disposal In a RCRA
(OU1), UT. RegIon 8 Area, 4.000 cy charcoal. aaphalt, wood, dioxins, furens, permlnad facility.

COIlClate, pIaBllc and vOCe
8128192 mataI fracments
Defense Depot. Ogden Burial Site !oA: Chemical Vlefa of chemloal eurety Mefals, chsmlcal Remedy: excavation, eortlng, and off·efte dlspoaaIln a RCRA
(OU3), UT. RegIon 8 Werf,,", Agent ldentftlcatlon agents, broken glass warfare agents permftlad ladllty.

KIt BurlaI Area. 100 cy
g/28192
Oefenee Depot, Ogden Burial Sile !oA: Riot Control Unfueed grenadea and No contaminants Remedy: excavation, eortlng, and off...fte disposal In a RCRA
(OU3), UT, Region 8 and Smoke Grenade Burial grenade fragments, .. IdBnltlled permllted lacility.

Area,90cy well .. riot control
9128192 i orenadeB
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DATA SUMMARY TABLE FOR MILITARY LANDFILLS ApPENDIX (CONT.)

"~

ROD I SIIa Na;.: Stele, D1spoul Area, SIze, Type of Wuta ConlImlnenta 01 Ramedy
Realon ROD S n DIta Volume of Wule ed C-.n
Defensa Depot, Ogden Burial Sile 9-A: Two compl888ed gas Unknown, Remedy: Excevatlon 01 comprassed gss cyllndera and disposal
(OU3), UT, Region 8 Compressed Gas Cylinder cyIIndere and four smaller P0881ble chemic" by a commerelal operator.

Reburial Area steel tankI removed from warfare agenl8
the Chemlcel Warfare
Agent ldenttftcatlon KIt
and RIot Control and
Smoke Grenade burial
areas

9/2llI92
Dalense Depot, Ogden Burial Sfte 3-A: Chamleel Warfere Agent No contamlnanl8 Remedy: Excavation and transportation for off·slle disposal In a
(OU3), UT, Region 8 Miscallanaoua Items Burial Identification KIta ldenlffied RCM permitted hazardous waste 1andII1I.

Area, 230cy containing no CWAs,
World War II gas maak
canllle,., Paint, broken
91-. wooden box...

9/2llI92 and ;;,."... oilton

Dalen.. Depot, Ogden Water Purillcatlon Tablet BoIItas containing No contaminants Ramedy: Excavation and transportation for off-alte disposal In a
(003), UT, Region 8 Burial Area, 110 cy halazone water Identlliad RCM permitted Induatrial waste landfill.

purification tablats
9128192
Defenae Depol, Ogden 4-A, 7600. sq. fl., 3000 cy Wood, crating matarlals, Pestlctdes, vOCe, Remedy: Excavation and transportation for oIf-aila disposal In a
(OU4), UT, Region 8 paper, gra_. debris, PCBa RCRA permitted hazardous waste landfill.

msdlcal wasta, oils, some
9/2llI92 bumedwaale
Defense Depot, Ogden 4-B, (lnalde 4-E), Iaes II1an Fluorescant tubes No contemlnanl8 Remedy: Exceva!lon and transportation for off..fte dIspoeaIln a
(OU4), UT, Raglon 8 7,600, sq. ft. IdenlIIled RCM permitted Iandfll.

9128/92
Defense Depol, Ogden 4-0, 8,000 sq. It Food products, sanftary Pesllcldes, VOCs, Remedy: Excavation and transportation lor oIl..fte disposal In a
(004), UT, Region 8 landfill waate PCBs RCM permilled landflll.

9/28192

A-5



DATA SUMMARY TABLB FOR MILITARY LANoFILlS APPBNDIX (CONT.)

ROD I Slla Nama, SIeIe, DI",olll A.... Size, Typl of Wille Contemlnlnll of Remedy
Rellion. ROD SllII1 Dlle Volume of Welle DellOllted Concern
Defense Depot. Ogden 4-0,2,000 sq. It. Melhyl bromide cylinders, Posslbly methyl Remedy: Excavation end trensportetlon for off-ahe dlsposelln a
(OU4). UT, Region 8 halazone teblala 081'1) bromide RCRA permhted Indueirtallandlili.

9/28/92
Defense Depot, Ogden 4-E, 7,600 sq. ft.• voluma OIls, spant solvenls, PCIls, voce, Remedy: Excavation lind transportation lor off-she dlsposelln a
(OU4), UT. Region B not rsportad Industrial waste pestlcldas RCRA permitted hszardous landfill.

9128192
Rocky Mountsln Arsenal, ShaH Trench Aree, 8 acres Rega, plastic end metIl voce, svoce. Remedy: capping (physical barrlsr whh a soH and vegalative
Shell Section 36 cans, glass jeI8, piping, pe8l1cldae2 cover).
Trenches (OU23). CO. pipe 1lttIngs, lnaulation,
RegIon 8 refuse. lnsulatlon. liquid

end solid wastea
generated from the
manufecture 01 pellltcld..

5/3I9O
Foil Ord landfills (OU2). landfills, 160 acl88 Houaahold and voce Remedy: Capping (CIIlHomla Code 01 Regulations for non-
CA, Region 9 commelllial refuse. dried hazardous WIlla). ln8tIkIUCna' COI1ln)IlI, axtracUon, treatment, end

sawega sludge. recharge 01 ground water.
con8ll'UCllon debrls. srnaI
amounlll of chemical
wasta Including paint, oR.
pastlclde8, and epoxy
adhealve, alectrlcal
equlpmerrt

8123194
Riverbank Army landfill. 4.6 acree Peper, oils, greas... MetaJe Remady: Capping (a multi....yer cap as spacKled In Dispute
Ammunhlon Plant She, solvan18. hOlpital wastes, Rasoluflon Agraement). pump and lreal ground waler, discharge
CA, RegionS construction debris. and trealed water 10 on..lla ponds.

lndu8llta1 sludges
3124194

J ConIImlnan18 identified as emanating lrom !he tranchas but not contamlnsn18 01 concem

A·6
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DATA SUMMARVTABLB FORMIUfARV LANDFILLS ApPENDIX (CONT.)

..../

ROD I Site Name, Steta, DllIPo..1A_, SIze, Type of Waite Contemlnenta of Remedy
_Ion ROD Sion DIt8 Volume of Walta DeDoslteel Concern

WlHlams AFB (OU1), AZ, LandlUI LF..Q4, 90 acrea, Dried sewage sludge, Soli, peltlcldes, Remedy: Capping (a permeable cap with e 24 Inch soH cover),
Region 9 69,000cy domesllc trash and SVOCa, slormwater runoff controls, Institutional actions, and soli and

gerbage, wood, metal, Inorganl<:a, ground water monitoring.
brush, conatructlon including
debris, some solvenlll beryllium, lead.
and chemlcala zinc

I S/181l14
Williams AFB (OU1). AZ. PtIIIlIclde Burial Area (DP- PeaUctdes Peallcldea, VOCs, Remedy: Sourca: No action.
Region 9 13),0.4 acre matals

6/18/94
Williams AFB (OU1), AZ, Radioactive lnatrumentatlon Cement; radioactive Redlum Remedy: Source: No action.
Region II Burial Area (RW-ll), 100 Inslruments (background

aq. It. levels)
6I181l14
Elmendorf AFB (OU1), LF05, 17 lICree General reluaa, lICI'8p VOCS,PCBI, Remedy: Source: No acUon.
AK, Region 10 mallll, used chemicals melllla, PAHs

end other ICrap matarial
9/29/94
Elmendorf AFB (OU1). LF07. 36_ Baas generlt8d refuaa, VOCI, PCBI. Remedy: Sourca: No ecUon.
AK, Region 10 ICfBP metal, COIIIlrucUon metals, PAHI

rubble, druml of uphaM,
Imply pea1IcIde
conlelners, amall
emounte ollhop wealea.
and aabaatoa westea

9129194
Elmendorf AFB (OU1). LF13, 2 acree Empty drum.. metal voce, PCBI, Remeely: Source: No acUon.
AK, Region 10 ~Ing, dnIma of uphatl. mellIll, PAHI

and small qusnUUea 01
9/29/94 IQUicklime
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DATA SUMMAR'I' TABLR POR MILrrAR'I' LANDPILLS ApPENDlXlcONT.)

ROD I Slle Hlme, Sl8Ie, Disposal Aree, Size, Type of Wule Conllmllllnts of Remedy
R...lon. ROD Sian Dlle Volume of Wllte DeoOllted Concern
Elmendorf AFB (OU1), LF69, 2 landfills (.6 acres General refuse and VOCs,PCBs, Remedy: Source: No acllon.
AK, Region 10 aach) conslrucllon debris, and metals, PAHs

tarsaep
9129/94
Fairchild AFB (OU1), WA, Southwest area, Coal ISh, 1OIven\ll, dIy vOCe Remedy: Capping (low-permeability cap designed 10 meat the
Region 10 12.6 acree, 407,300 cy cleaning miers, paints, closure requtrements cI WaehlnglOn SlIle's MInimum Functional

thlnne.., poeslbly Standards for Solid Wute handling and 01 federal RCRA Sublllie
electricallraMlormers. 0), SVE! lreatmenlsystem, exlractlng contaminated ground weier

and lreallng by air stripping and grenular aclIvated carllon,
2/13193 dlSDosal ofl..lla monllorlna oII..lIa water sUDDIv wells.
FairchlldAFB (OUI), WA, Northeeat ares, 6 acres, Coal ash, soIwnls, dry VOCs Remedy: Capping (Iow-permeablllty cap deslgnsd 10 meetlhe
Region 10 291,ooOcy cleaning fille.., paints, closure requirements 01 Washington Slete'e Minimum Funcllonal

thlnne.., possibly Slandardefor Solid Waste hancllng end offederel RCRA Subtllle
electrical transIorme... 0), SVE! treatmenl system, extracting contaminated grOund water

and treallng by air IIrlpplng and grenular acIlvaled carllon,
2/13/93 Id1eDosal ofl-she monhorlna ofl..lle water SlJDDIv wells.
Fort LewI8 Military LF4, 62 acres Domesllc and IIghI VOCs, metals Remedy: Source: Inslltullonal controls, lreal ground waler and
R~n,LandmI4 Industrial solid waste (no soli using SVE and air sperglng system.
and the Solvenl Refined landffll rscords were
COIl p"ot Plant, WA, malntalnsd).
Region 10

9124193
Naval Air Stallon, Aree 6 Landi"', 40 acres. Houeehold waste, vOCe Remedy: Capping (low-permeability cap 10 meel Washington
Whldblly Istend, Aull Whhln Aree 8 there are 2 construction debris, and Slale Minimum Functional Standards lor non-hazardous closure),
field (OU1), WA, dl8lIncllfllS where wastes yard waste air slrlpplng ground water, ground waler monitoring, and
Raglon 10 were d1sposad. Inslhullonal ccntrols.

12120193
Naval Air Stallon, Area 2, 13 acres: Area 3, Solid wute from the Metals, PAHs Remedy: Source: Inslltullonal controls, ground water monitoring.
Whldbey Ialand, Aull 1.6 acres. Both lreated base, InduaIrIal wastes.
Field (OU2), WA, logether due 10 el_ and conslruollon and
Reglonl0 proximity. demolilion debris

12120193

A-8 "

"."'.0·'" ,--,' ~.



...'

DATA SUMMAl<vTABLE FOR MILITARv LANDPILLS APPENDIX (CONT.)

,,--...,,/

ROD f SII. Name, Slate, DI.po'" Am, Size, TypeoIW.... Conlemlnente 01 Remedy
Relllon ROD Sian Date Volume 01 W.at. Deoo.lled Concern
Naval Reactor Facility, LandliU UnA 8-05-1, Construction debrl8, amaH Metal8, VOC8 Remedy: Capping (24-1000 native BOIl COYBr), InslAullonal
10, Raglon 10 (350 fl. by 450 fl. by 4-25 quantAle8 of palnta, control8.

fl.) IOlvents, caIeIeria
WBBI88, and petroleum

9121194 oroducla
Naval RellClOr Facility, LlIndfU1 UnlI8-05-51, Collllructlon debria, amen Metals, VOC8 Remedy: Capping (24-lnch native 8011 cover), fnstUullonel
10, Region 10 (450 fl. by 100 -17611. by quanlllles 01 paInla, controls.

10-15 It) IOlventa, cafelella
WBBIee, and petroleum

9/27/94 oroducla
Naval Reactor Facility, LlInc1ll UnA 8-06-63, (900 Conslrucllon debri8, amall Metala, vOCe Ramedy: capping (24-lnch native 8011 cover), Inatltutlonal
10, Region 10 It by 1200 fl. by 7· 10 fl.) quantities 01 palnla, control8.

801venIB, cafeteria
wutes, and peIroleum

9/27/94 .Draducla
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EXECUTIVE SUMMARY

A broad framework for the Remedial
Investigation/Feasibility Study (RVFS) and
selection of remedy process has been created
through the National Contingency Plan (NCP)
and the Us. EPA RJ/FS Guidance (U.S. EPA
1988d). With this framework now in place, the
Office of Emergency and Remedial Response's
efforts are being focused on streamlining the
RVFS and selection of remedy process for spe­
cific classes of sites with similar characteristics.
One such class of sites is the municipal landfills
which compose approximately 20 percent of the
sites on the Superfund Program's National Pri­
orities List (NPL). Landfill sites currently on
the NPL typically contain a combination of
principally municipal and to a lesser extent
hazardous waste and range in size from 1 acre
to 640 acres. Potential threats to human health
and the environment resulting from municipal
landfills may include:

for identifiable areas of highly toxic and/or
mobile material (hot spots) that pose potential
principal threats. Treatment of hot spots within
a landfill will therefore be considered and
evaluated.

With these expectations in mind, a study of
municipal landfills was conducted with the
intent of developing methodologies and tools to
assist in streamlining the RIIFS and selection of
remedy process. Streamlining may be viewed as
a mechanism to enhance the efficiency and
effectiveness of decision-making at these sites.
The goals of this study to meet this objective
include: (1) developing tools to assist in scop­
ing the RIlFS for municipal landfill sites,
(2) defming strategies for characterizing munici­
pal landfill sites that are on the NPL, and
(3) identifying practicable remedial action alter­
natives for addressing these types of sites.

• Leachate generation and groundwater
contamination

Streamlining Scoping

• Soil contamination

• Landfill contents

• Landfill gas

• Contamination of surface waters, sedi­
ments, and adjacent wetlands

Because these sites share similar characteristics,
they lend themselves to remediation by similar
technologies. The NCP contains the expecta­
tion that containment technologies will general­
ly be appropriate remedies for wastes that pose
a relatively low low-level threat or where treat­
ment is impracticable. Contaimnent has been
identified as the most likely response action at
these sites because (1) CERCLA municipal
landfills are primarily composed of municipal,
and to a lesser extent hazardous wastes; there­
fore, they often pose a low-level threat rather
than a principal threat; and (2) the volume and
heterogeneity of waste within CERCLA
municipal landfills will often make treatment
impractical. The NCP also contains an
expectation that treatment should be considered
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The primary purpose of scoping an RIIFS is to
divide the broad project goals into manageable
tasks that can be performed within a reasonable
period of time. The broad project goals of any
Superfund site are to provide the information
necessary to characterize the site, define site
dynamics, define risks, and develop a remedial
program to mitigate current and potential
threats to human health and the environment.
Scoping of municipal landfill sites can be
streamlined by focusing the RIIFS tasks on just
the data required to evaluate alternatives that
are most practicable for municipal landfill sites.
Section 2 of this document describes the activi­
ties that must take place to plan an RIlFS and
provides guidelines for establishing a project's
scope. To summarize, scoping of the RIlFS
tasks can be streamlined by:

• Developing preliminary remedial objec­
tives and alternatives based on the
NCP expectations and focusing on
alternatives successfully implemented at
other sites

Using a conceptual site model (see
Figure 2-4 for a generic model devel-



oped for municipal landfill sites based
on their similarities) to help define site
conditions and to scope future field
tasks

• Conducting limited field investigations
to assist in targeting future fieldwork

IdentifYing clear, concise RI objectives
in the form of field tasks to ensure
sufficient data are collected to ade­
quately characterize the site, perform
the necessary risk assessment(s), and
evaluate the practicable remedial action
alternatives

IdentifYing data quality objectives
(DQOs) that result in a well-defmed
sampling and analysis plan, ensure the
quality of the data collected, and inte­
grate the information required in the
RI/FS process

• Limiting the scope of the baseline risk
assessment as discussed below

Streamlining the Baseline Risk Assessment

The baseline risk assessment may be used to
determine whether a site poses risks to human
health and the environment that are significant
enough to warrant remedial action. Because
options for remedial action at municipal landfill
sites are limited, it may be possible to
streamline or limit the scope of the baseline
risk assessment by (I) using the conceptual site
model and RI-generated data to perform a
qualitative risk assessment that identifies the
contaminants of concern in the affected media,
their concentrations, and their hazardous
properties that may pose a risk through the
various routes of exposure and (2) identifying
pathways that are an obvious threat to human
health or the environment by comparing RI­
derived contaminant concentration levels to
standards that are potential chemical-specific
applicable or relevant and appropriate
requirements (ARARB) for the action. (When
potential ARARs do not exist for a specific
contaminant, risk-based chemical concentrations
should be used.)

Where established standards for one or more
contaminants in a given medium are clearly
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exceeded, the basis for taking remedial action is
generally warranted (quantitative assessments
that consider all chemicals, their potential addi­
tive effects, or additivity of multiple exposure
pathways are not necessary to initiate remedial
action). In cases where standards are not clear­
ly exceeded, a more thorough risk assessment
may be necessary before initiating remedial
action.

This streamlined approach may facilitate early
action on the most obvious landfill problems
(groundwater and leachate, landfill gas, and the
landfill contents) while analysis continues on
other problems such as affected wetlands and
stream sediments. Dividing a site into operable
units and performing early or interim actions is
often desirable for these types of sites. This is
because performing certain early actions (e.g.,
capping a landfill) can reduce the impact to
other parts of a site while the RI/FS continues.
Additionally, early actions must be consistent
with the site's fmal remedy and therefore help
to speed up the clean-up process.

Ultimately, it will be necessary to demonstrate
that the final remedy, once implemented, will in
fact address all pathways and contaminants of
concern, not just those that triggered the
remedial action. The approach outlined above
facilitates rapid implementation of protective
remedial measures for the major problems at a
municipal landfill site.

Streamlining Site Characterization

Site characterization for municipal landfills can
be expedited by focusing field activities on the
information needed to sufficiently assess risks
posed by the site, and to evaluate practicable
remedial actions. Recommendations to help
streamline site characterization of media typi­
cally affected by landfills are discussed in
Section 3 of this report. A summary of the site
characterization strategies is presented below.

Leachate/Groundwater Contamination

Characterization of a site's geology and hydro­
geology will affect decisions on capping options
as well as on extraction and treatment systems
for leachate and groundwater. Data gathered
during the hydrogeologic investigation are simi­
lar to those gathered during investigations at



other types of NPL sites. Groundwater contam­
ination at municipal landfill sites may, however,
vary in composition from that at other types of
sites in that it often contains high levels of
organic matter and metals.

Leachate generation is of special concern when
characterizing municipal landfill sites. The
main factors contributing to leachate quantity
are precipitation and recharge from ground­
water and surface water. Leachate is character­
istically high in organic matter as measured by
chemical oxygen demand (COD) or biochemical
oxygen demand (BOD). In many landfills,
leachate is perched within the landfill contents,
above the water table. Placing a limited
number of leachate wells in the landfill is an
efficient means of gathering information regard­
ing the depth, thickness, and types of the waste;
the moisture content and degree of decomposi­
tion of the waste; leachate head levels and the
composition of landfill leachate; and the eleva­
tion of the underlying natural soil layer. Addi­
tionally, leachate wells provide good locations
for landfill gas sampling. It should be noted,
however, that without the proper precautions,
placing wells into the landfill contents may
create health and safety risks. Also, installation
of wells through the landfill base may create
conduits through which leachate can migrate to
lower geologic strata, and the installation of
wells into landfill contents may make it difficult
to ensure the reliability of the sampling
locations.

Landfill Contents

Characterization of a landfill's contents is gen­
erally not necessary because containment of the
landfill contents, which is often the most practi­
cable technology, does not require such
information. Certain data, however, are neces­
sary to evalnate capping alternatives and should
be collected in the field. For instance, certain
landfill properties such as the fill thickness,
lateral extent, and age will influence landfill
settlement and gas generation rates, which will
thereby have an influence on the cover type at a
site. Also, characterization of a landfill's
contents may provide valuable information for
PRP determination. A records review can also
be valuable in gathering data concerning
disposal history, thus reducing the need for field
sampling of contents.
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Hot Spots

More extensive characterization activities and
development of remedial alternatives (such as
thermal treatment or stabilization) may be
appropriate for hot spots. Hot spots consist of
highly toxic and/or highly mobile material and
present a potential principal threat to human
health or the environment. Excavation or treat­
ment of hot spots is generally practicable where
the waste type or mixture of wastes is in a dis­
crete, accessible location of a landfill. A hot
spot should be large enough that its remedia­
tion would significantly reduce the risk posed by
the overall site, but small enough that it is
reasonable to consider removal or treatment. It
may generally be appropriate to consider exca­
vation and/or treatment of the contents of a
landfill where a low to moderate volume of
toxic/mobile waste (for example, 100,000 cubic
yards or less) poses a principal threat to human
health and the environment.

Hot spots should be characterized if documen­
tation and/or physical evidence exists to indicate
the presence and approximate location of the
hot spots. Hot spots may be delineated using
geophysical techniques or soil gas surveys and
typically are confirmed by excavating lest pits or
drilling exploratory borings. When characteriz­
ing hot spots, soil samples should be collected
to determine the waste characteristics; treatabil­
ity or pilot testing may be required to evaluate
treatment alternatives.

Landfill Gas

Several gases typically are generated by decom­
position of organic materials in a landfill. The
composition, quantity, and generation rates of
the gases depend on such factors as refuse
quantity and composition, placement character­
istics, landfill depth, refuse moisture content,
and amount of oxygen present. The principal
gases generated (by volume) are carbon dioxide,
methane, trace thiols, and occasionally, hydro­
gen sulfide. Volatile organic compounds may
also be present in landfill gases, particularly at
co-disposal facilities. Data generated during the
site characterization of landfill gas should
include landfill gas characteristics as well as the
role of onsite and offsite surface emissions, and
the geologic and hydrologic conditions of
the site.



Streamlining the Development of Alternatives

Section 4 of this document describes the reme­
dial technologies that are generally appropriate
to CERCLA landfill sites, Inclusion of these
technologies is based on experience at landfill
sites and expectations inherent in the NCP, To
streamline the development of remedial action
alternatives for landfill contents, hot spots,
landfill gas, contaminated groundwater, and
leachate, the following points should be
considered:

•

observed to decrease, then a fmal cap
can be placed over the waste.

Extraction and treatment of contami­
nated groundwater and leachate may be
required to control offsite migration of
wastes. Additionally, extraction and
treatment of leachate from landfill
contents may be required. Collection
and treatment may be necessary indefi­
nitely because of continued contami­
nant loadings from the landfill.

• The most practicable remedial alterna­
tive for landfills is containment. Such
containment may be achieved by
installing a cap to prevent vertical
infiltration of surface water. Lateral
infiltration of water or gases into the
landfill can be prevented by a peri­
meter trench-type barrier. Caps and
perimeter barriers sometimes are used

. in combination, The type of cap would
likely be either a native soil cover,
single-barrier cap, or composite-barrier
cap. The appropriate type of cap to be
considered will be based on remedial
objectives for the site. For example, a
soil cover may be sufficient if the
primary objective is to prevent direct
contact and minimize erosion. A single
barrier or composite cap may be
necessary where infiltration is also a
significant concern. Similarly, the type
of trench will be dependent on the
nature of the contaminant to be con­
tained. Impermeable trenches may be
constructed to contain liquids while
permeable trenches may be used to
collect gases, Compliance with ARARs
may also affect the type of containment
system to be considered.

Treatment of soils and wastes may be
practicable for hot spols, Consolida­
tion of hot spot materials under a land­
fill cap is a potential alternative in
cases when treatment is not practicable
or necessary. Consolidation-related
differential settlements may be large
enough to require placement of an
interim cap during the consolidation
phase. Once the rate of settlement is
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• Constructing an active landfill gas col­
lection and treatment system should be
considered where (I) existing or
planned homes or buildings may be
adversely affected through either explo­
sion or inhalation hazards, (2) final use
of the site includes allowing public
access, (3) the landfill produces exces­
sive odors, or (4) it is necessary to
comply with ARARs, Most landfills
will require at least a passive gas
collection system (that is, venting) to
prevent buildup of pressure below the
cap and to prevent damage to the vege­
tative cover.

Conclusions

Evaluation and selection of appropriate
remedial action alternatives for CERCLA
municipal landfill sites is a function of a
number of factors including:

Sources and pathways of potential risks
to human health and the environment

Potential ARARs for the site (signifi­
cant ARARs might include RCRA
and/or state closure requirements, and
federal or state requirements pertaining
to landfill gas emissions.)

• Waste characteristics

Site characteristics (including surround­
ing area)

Regional surface water (including wet­
lands) and groundwater characteristics
and potential uses



Because these factors are similar for many
CERCLA municipal landfill sites, it is possible
to focus tbe RIlFS and selection of remedy
process. In general, the remedial actions imple­
mented at most CERCLA municipal landfill
sites include:

•

•

•

Remediation of hot spots

Control and treatment of contamioated
groundwater and leachate

Control and treatment of landfill gas

• Containment of landfill contents (i.e.,
landfill cap)
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Other areas that may require remediation
include surface waters, sediments, and adjacent
wetlands.
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SEPA Landfill Presumptive Remedy
Saves Time and Cost

Office of Emergency and Remedial Response (5202G) Intermittent Bulletin
Volume 1 Number 1

Since Superfimd's inception in 1980, the removal and remedial programs have found that certain categories of sites have similar characteristics,
such as types of contaminants present, past industrial use, or environmental media affected. Based on a wealth of information acquired from
evaluating and cleaning up these sites, Superfund undertook the presumptive remedy initiative to develop remedies that are appropriate for
specific site types and/or contaminants. One site category for which EPA developed a presumptive remedy is municipal landfills. This bulletin
summarizes the results of implementing the containment presumptive remedy at three CERCLA municipal landfill sites. At each ofthe sites,
both time and costs were saved in conducting the RIIFS. When compared to similar "control't sites, EPA estimates time savings ranging from
36 to 56 percent, and cost savings up to 60 percent. In addition to demonstrating significant time and cost savings, the pilots also indicate that
municipal landfill sites are good candidate sites for implementing the presumptive remedy as an early action, such as a non-time-critical
removaL The combination of this presumptive remedy with an early action resulted in significant savings at one pilot site.

Introduction

EPA expects that the use of presumptive remedies will streamline
removal actions, site studies, and cleanup actions while improving
consistency, reducing costs, and increasing the speed with which
hazardous waste sites are remediated. EPA has developed several
presumptive remedies to date; a list of presumptive remedy
directives is provided at the end ofthis document. The results of
implementing the containment presumptive remedy at three
CERCLA municipal landfill sites are discussed in this bulletin.

The Containment Presumptive Remedy

EPA established containment as the presumptive remedy for
municipal landfills in September 1993. The containment
presumptive remedy includes the following components, as
appropriate on a site-specific basis:

Landfill cap;

Source area ground-water control to contain plume;

Leachate collection and treatment;

Landfill gas collection and treatment;

Institutional controls to supplement engineering controls.

The presumptive remedy does not address exposure pathways
outside the source area Oandfill), nor does it include long-term
ground-water response actions.

The Pilot Sites

Prior to establishing the presumptive remedy, EPA initiated a pilot
project at three sites to assess the effectiveness of the containment
remedy in streamlining the remedial investigation/feasibility study
(RIIFS) process for municipal landfills. The pilots implemented
the streamlining principles outlined in the document, tlConducting
Remedial InvestigationslFeasibility Studies for CERCLA
Municipal Landfill Sites," February 1991, Directive No.
EPA/5401P-9100l (hereafter referred to as the "t99l MLF RIfFS
guidance"). This 1991 MLF RlIFS guidance provides the
implementation framework of the containment presumptive
remedy.

EPA found the containment remedy to be a very effective tool for
streamlining the RIfFS at municipal landfills. This bulletin
describes the pilot sites, the ways in which each RIfFS was
streamlined, and the time and cost savings realized at each of the
site~. See Attachment A at the end of this bulletin for brief site
summaries.

Who Can Use The Presumptive Remedy?
lfYOll are the manager ofa municipal landfill site, it is likely that the presumptive remedy can help you save time and money on
the RIfFS at your site. Although the presumptive remedy is most beneficial when incorporated at the scoping stage of the RlIFS, if
your site has progressed beyond that point, you may still be able to streamline your site characterization sampling strategy, baseline risk
assessment, and/or feasibility study.



EPA piloted the containment remedy at the following municipal
landfills beginning in the Spring of 1992:

Albion-Sheridan Township Landfill, Michigan

Lexington County Landfill, South Carolina

BF1/Rockingham Landfill, VeJmont

These sites were selected as pilots because they were in the
scoping phase ofthe RI/FS at the time. The biggest savings in time
and cost can be realized ifstreamlining is incorporated at the very
beginning of the scoping phase ofthe RIfFS. All of these sites now
have signed Records of Decision (RODs), with containment
selected as part of the remedy at each of the sites.

EPA evaluated -the impact of the containment remedy as a
streamlining tool at the three pilot sites by estimating time and cost
savings. The sites were evaluated in a paired analysis, comparing
the pilot sites to the three "control" sites listed in Highlight 1.
Remedy selection at the control sites was based on the results of
conventional RI/FSs.

The factors considered in selecting the "control" sites included
(listed in order of priority): (1) the state in which the landfill is
located since State closure requirements often affect aspects of
remedy selection; (2) the lead for the site (e.g., Fund-lead); and (3)
the size ofthe landfill (in acres). Summary infonnation on the pilot
and control sites is provided in Highlight 1.
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Pilot/Control Site Characteristics
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Pilot Results

Two areas ofthe RIfFS process presented the greatest oPP,?rtunity
for streamlining at the pilot sites: 1) a phased approach to site
characterization, and 2) streamlining the risk assessment.

Phased Approach to Site Characterization

The containment presumptive remedy emphasizes the use of
existing data to the degree possible, and discourages
characterization of landfill contents since it is presumed that the
landfill will be contained, unless infonnation is available inaicating
the need to investigate and potentially remove or treat hot spots. In
keeping with these principles, a phased approach to sampling is
recommended.

The phased approach to site characterization is a site-specific
strategy that frames the data collection effort within the context of
determining whether a risk is present at a site rather than
characterizing the nature and extent of all contamination in a
landfill. I A site-specific determination is made as to the
environmental medium most likely to present a risk based upon any
existing data available, and sampling of that pathway is conducted
first.

At many landfill sites, ground-water contamination is likely to
present a significant risk, and thus trigger the need for action.2 At
the pilot sites, ground water was the first medium sampled, and at
each of the pilot sites, ground-water contamination supported the
need for a response action. In two cases, soil sampling of the
landfill source area was never conducted; sampling was limited to
determining risk from the ground water. At one site, the State
conducted additional sampling of the landfill area.

Ifground-water data had not clearly demonstrated a risk at the pilot
sites, additional sampling would have been conducted (in
sequence) to determine whether a risk was present from other
media or exposure pathways, such as contaminated soil and/or
landfill gas. At the pilot sites, additional sampling was not
necessary to detennine risk, and since containment ofthe landfill
was presumed, sampling and analysis was not required for the
purpose of site characterization.

Streamlined Risk Assessment

For many landfill sites, it will be possible to streamline the risk
assessment portion of the RIfFS. This is possible because the
containment remedy addresses all migration pathways presented by
the landfill source. The basis of the streamlined risk assessment
process to be employed at MLFs is the conceptual site model
(discussed in Section 2.5 ofthe 1991 RlIFS MLF guidance), which
is used to identifY all exposure pathways associated with the landfill
source (i.e., direct contact with soil, exposure to contaminated
ground water, contaminated

'This phased approach applies to the landfill source only.
Contamination that has migrated away from the landfill source
must be characterized, and the associated risk estimated.

'See OSWER Directive 9355.0-30, "Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions," April 22,
1991, which states that ifMCLs or non-zero MCLGs are exceeded,
[a response] action generally is warranted.



leachate, and/or landfill gas). The exposure pathways are then
compared to those addressed by the containment remedy, as
follows:

months for the controls, which represents a savings ranging from
17 to 68 percent when compared to the control sites.

direct contact with soil and/or debris prevented by landfill cap;

exposure to contaminated ground water prevented by ground­
water control;

exposure to contaminated leachate prevented by leachate
collection and treatment; and

exposure to landfill gas addressed by gas collection and
treatment, as appropriate.

Highlight 2
RifFS Durations (Months) for Pilot/Control Site
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11ris comparison reveals that the containment remedy addresses all
pathways associated with the landfill source. The phased approach
can be implemented at landfill sites using the conceptual site model
because it demonstrates that all exposure pathways are addressed
by the containment remedy, and field sampling is therefore not
required to characterize the nature and extent of contamination
once it has been demonstrated that the site presents a risk and
warrants action.

A streamlined risk evaluation was successfully conducted at the
three pilot sites, with contaminated ground water presenting the
justification for a response action. Sampling, analysis, and a
conventional risk assessment were required to characterize
contamination, if any, that had migrated away from the source
areas.

Quantitative Results

Cost savings were estimated in one oftwo ways for the pilot sites.

Highlight 3
Risk Assessment Durations (Months) for

Pilot/Control Sites
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As illustrated in Highlight 2, the RIfFS durations for the pilot sites
ranged from 23 to 32 months, compared to 44 to 72 months for the
control sites. The average pilot RI/FS duration was 28 months, as
compared to the national average of 51 months. The RI/FS
durations for the pilot sites represent a time savings ranging from
16 to 40 months when compared to the control sites, and 23
months when compared to the national average. These results
translate into an estimated time savings ranging from 36-56 percent
when comparing the pilots to the control sites, and an estimated 45
percent when comparing the average pilot duration to the national
average.

The figures for the BFJ/Rockingham site include completion ofan
Engineering Evaluation/Cost Analysis (EE/CA) to support
implementation of source control (i.e., cap, leachate and gas
collection) as a non-time-critical removal action. The EE/CA was
completed in 12 months, which is a subset of the 23 months
indicated in Highlight 2. The 23 months was the time required to
complete the RI/FS for the entire site, including ground-water
contamination.

The pilot results for the BFllRockingham site are particularly
noteworthy because the source control action was initiated just 12
months after the RIIFS start, and construction of the cap was
completed in July 1995, just three years after the RlIFS start.

A savings in time was also realized as a result of the streamlined
risk evaluations conducted at the pilot sites, as illustrated in
Highlight 3. The time required to complete the risk assessments at
the pilot sites ranged from 7 to 10 months, as compared to 9 to 22
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The RIfFS costs for Albion-Sheridan Landfill and Lexington
County were compared to the national average RIfFS cost of $1
million, resulting in an estimated 10 percent and 1 percent savings,
respectively, for those sites. The cost savings estimate for the
BFIlRockingham site was developed by the PRP, and was based
upon a comparison with their costs for RI/FSs conducted at other
similar sites. A savings of 60 percent was estimated for the RIIFS,
which included the source area and areas of migration, and an
engineering evaluation/cost analysis (EEfCA) to support the noo­
time·critical removal action on the landfill cap.

Conclusion

EPA found that the containment presumptive remedy resulted in a
savings of time and costs at each of the pilot sites. The savings
were the result of implementing a phased approach to site
characterization and streamlining the risk assessment, both of
which were possible because the landfill contents were contained.

The savings in time and costs were most significant at the
BFI/Rockingham site, where the cap was completed three years
after initiation ofthe RIlFS, and an estimated $3 million was saved.
This significant savings was the result of combining the
containment presumptive remedy with an early action
accomplished as a non-time-critical removal action. Based on
these results, mwricipallandfill sites appear to be well suited to the
combined application of these streamlining and acceleration tools.

Next Steps

Since establishment ofthe presumptive remedy, EPA has tracked
implementation at two additional landfill sites (demonstration
sites): (I) Bennington Landfill, Vermont, and (2) Tomah
Mwricipal Landfill, Wisconsin. EPA will summarize findings from
the demonstration sites upon signature oftheir respective Records
of Decision (RODs).

Presumptive Remedy Directives

To date, EPA has issued the following presumptive remedy
directives:

(1) "Presumptive Remedies: Policy and Procedures,"
September 1993, Directive No. 9355.0-47FS;

(2) "Conducting RemediallnvestigationslFeasibilities Studies
for CERCLA Municipal Landfill Sites," EPAJ5401P­
91/001, February 1991.

(3) "Presumptive Remedy for CERCLA Municipal Landfill
Sites," September 1993, Directive No. 9355.0-49FS;

(4) "CERCLA Landfill Caps RllFS Data Collection Guide,"
August 1995, Directive No. 9355.3-18FS;

(5) "Site Characterization ahd Technology Selection for
Volatile Organic Compounds in Soil/Sludge," September
1993, Directive No. 9355.4-048FS;

(6) "Presumptive Remedies for Soils, Sediments, and
Sludges at Wood Treater Sites," December 1995,
Directive No. 9200.5-162.

(7) "Presumptive Response Strategy and Ex-Situ Treatment
Technologies for Contaminated Ground Water at
CERCLA Sites," EPAJ540/R-96/023, October 1996.

In addition, presumptive remedies directives for the following types
of sites or contaminants are forthcoming:

(I) PCBs

(2) Manufactured gas plants

(3) Grain storage sites

(4) Metals in soils (in cooperation with the U.S. Department
of Energy).

Additional Information

For additional information on the pilot sites or the presumptive
remedy for municipal landfills, please call Andrea McLaughlin,
Office of Emergency and Remedial Response, 703-603-8793.



Attachment A: Pilot Case Studies

Albion-Sheridan Landfill

Anecdotal evidence indicated that some quantity of
industrial wastes were disposed of at the 30-acre Albion­
Sheridan Landfill, but the location, volume and identity of
wastes were unknown. No data were available for the site
at the beginning of the RIIFS. EPA implemented the
streamlining principles of the 1991 MLF RIIFS guidance,
and seoped a phased approach to characterization of the
Albion-Sheridan site with the goal of implementing the
containment remedy. The draft work plan was revised to
incorporate the phased investigation, focusing first on
ground-water contamination to establish whether there was
a basis for a response action.

Ground-water contamination did support the need for
action at the site, so it was not necessary to quantify
additional exposure pathways for this purpose. The
remainder ofthe risk assessment was streamlined by using
a conceptual site model to demonstrate that the other
potential pathways ofconcern (e.g. direct contact) would be
addressed by the components of the presumptive remedy
(e.g. landfill cap).

EPA conducted a geophysical survey of the site to identify
potential drum storage areas. Based on the results of the
geophysics, EPA concluded that while there were
anomalies in the results, there were no areas that appeared
to consist of large numbers of drummed waste, thereby
warranting further investigation. Because the State had
remaining concerns with EPA's approach to hot spots, the
State conducted its own geophysical survey and dug test
pits at 12 locations. At one location approximately 300­
400 drums were uncovered, and EPA reiterated its
agreement to send any drums of hazardous waste off-site
for disposal. Ofthe 300-400 drums, the number containing
hazardous waste is unknown at this time.

Lexington County Landfill

Ground-water data were available for this 70-acre landfill
prior to initiation ofthe RI, which indicated exceedences of
MCLs, and therefore a basis for a response action. The
strategy for the Lexington County Landfill RI was similar
to the Albion-Sheridan Landfill, in that a phased approach
was implemented. Sampling focused on further
characterization of ground-water contamination, and the
risk assessment was streamlined, focusing also on the
ground-water pathway. Planned soil sampling and analysis
to estimate direct contact threats was eliminated, and it was
demonstrated (using a conceptual site model) that other
potential pathways of concern would be addressed by
components ofthe presumptive remedy.

A planned drum search of the 70-acre landfill was

eliminated based on the guidelines for hot spot
characterization contained in the 1991 MLF RIIFS
guidance. At Lexington County Landfill, as at Albion
Sheridan Landfill, it is likely that some industrial waste was
disposed ofat the site, but the location, quantity and identity
of the wastes were unknown. Because there was no
evidence to guide such a search, EPA decided that the best
approach was to contain the landfill, accounting for
uncertainties in the nature ofthe wastes during the design.

The selected remedy includes consolidation and capping of
the waste areas, landfill gas collection and venting;
extraction of contaminated groundwaterlleachate with
discharge to POTW; additional sampling of surface water
and sediment to characterize any off-site contamination;
and monitoring of ground water, surface water, sediment
and landfill gas. Additionally, to address a plume, a
ground-water pump and treat remedy was put in place.

BFl/Rockingham

Extensive ground-water data were available for this site at
the initiation ofthe RI, and the first step in implementation
ofthe presumptive remedy was to evaluate the potential for
using the data. The data were found to be useable to
establish an initial basis for action, which allowed
streamlining of the risk assessment and RI. Only
confirmational ground-water sampling was conducted
during the RI; characterization of the landfill surface soil
and debris mass did not occur. Geotechnical infonnation
regarding settlement, cover quality, and stability was also
collected. The knowledge that containment was the likely
remedy allowed the RI to become primarily a design­
related investigation. In addition, based on historical
information, hot spots were not ofconcern at this site.

Levels of volatile organic compounds (VOCs) and certain
metals clearly indicated that a ground-water risk was
present. The existence ofground-water risk confirmed that
a ''No Action" decision was unlikely, and that a landfill cap
would be a component of the source control action. The
risk assessment was streamlined by quantifying the ground­
water risk and qualitatively discussing the other pathways
that would be addressed by the source control action. All
pathways outside the landfill, which included off-site
ground water and off-site soils, were fully quantified. An
early action was conducted as a non-time-critical removal
at this site in order to begin construction ofthe landfill cap.
The combination of the presumptive remedy with the early
action resulted in a significant time savings in the remedy
selection and construction processes.
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Municipal landfills constitute approximately 20 percent of all sites on the Superfund National Priorities List. Approximately 75 percent
of all CERCLA Municipal Solid Waste Landfill (MSWLF) Remedial Actions call for installation of a landfill cap. The remedy
selection process for MSWLFs is the basis of a U.S. Environmental Protection Agency (EPA) guidance, Conducting Remedial
Investigation/Feasibility Studies for CERCLA Municipal Lam!fill Sites (U.S. EPA, 1991), which establishes the framework for
containment (including landfill cap construction, leachate collection and treatment, ground water treatment, and landfill gas collection
and treatment) as the presumptive remedy for MSWLFs.

In 1992, EPA introduced the Superfund Accelerated Cleanup Model (SAC.M) to accelerate all phases of the remedial process. The
presumptive remedy initiative is one tool for speeding up cleanups within SACM. One way that presumptive remedies can streamline
the remedial process is through early identification of data collection needs for the remedial design. By collecting design data prior
to issuance of the Record of Decision (ROD), the need for additional field investigations during the remedial design (RD) will be
reduced, thereby accelerating the overall remedial process for these sites. Data needed for design also can be useful in better defining
the scope of the remedy and in improving the accuracy of the cost estimate in the ROD. Since containment is the presumptive remedy
for MSWLFs, the Remedial Project Manager (RPM) can begin making arrangements to collect landfill cap design data as soon as a
basis for remedial action is established (e.g., ground water contaminant concentrations exceeding maximum contaminant levels
[MCLs]).

This fact sheet identifies the data pertinent to landfill cap design that will be required for most sites. These data are organized within
six categories: (1) waste area delineation; (2) slope stability and settlement; (3) gas generation/migration; (4) existing cover assessment;
(5) surface water run-on/run-off management; and (6) clay sources. For reference, all data requirements and data collection methods
discussed in this document are summarized in a table at the end of this document (Table 2). In addition to the following guidance
provided in this fact sheet, RPMs should enlist the aid of technical experts familiar with landfill cap design in establishing data
collection needs for specific sites.

TECHNICAL AREA 1: WASTE AREA DELINEATION

The area ofa landfill cap is determined by the horizontal extent ofprevious waste disposal. One ofthe major causes ofcost escalation
for MSWLF sites has been the failure to establish the actual boundaries of the waste. Costly construction change orders have been
required to increase the area ofthe cap because wastes have been found to extend well beyond the edges of the intended cap_ Waste
boundaries should be identified as accurately as practicable prior to initiation of the design.

Aerial photographs, maps, and a local newspaper subject
search may provide a historical record of the extent and type
of disposal activities conducted at the site. If appropriate,
residents could be interviewed to confinn or supplement
available infonnation.

Field investigation should be used to confinn records and to
collect data to delineate the outer boundaries of the waste.
Field investigations normally include surface, subsurface, and

noninvasive geophysical explorations. Field investigation
methods that provide information on the surface and shallow
subsurface extent of waste include excavating shallow test pits,
using direct-push exploration techniques, and drilling bore­
holes. Additional subsurface investigation methods are used to
provide information on the vertical extent of waste.

Borings can be used to estimate waste thickness and condition
of existing cover soils adjacent to or underlying the waste.



However, drilling into or through the waste and into the
underlying soils and/or bedrock should be perfonned only if
necessary, and only if the driller is experienced in the methods
used to prevent cross-contamination. Additional health and
safety concerns (especially exposure to methane gas) must be
addressed in the health and safety plan when borings are
located in the waste.

Visual evidence of the waste boundary or subsurface contami­
nation from these field investigation activities should be
recorded and, if necessary, verification samples should be
collected and shipped for laboratory analyses.

Surface geophysical methods also may be useful in delineating
the waste boundary. Each method has limitations, and the
selection of an appropriate method should be based on landfill
characteristics and data needs. The most commonly employed
geophysical methods include:

Magnetometry (measures minor changes in earth's mag­
netic field)--location of waste boundary and distribution of
metallic waste

• Electromagnetic Conductivity (response to artificially
induced magnetic field)--location of areas of contrasting
conductivity, such as a landfill or natural deposits

Ground-Penetrating Radar (reflection of electromagnetic
waves)--detennination of horizontal extent and depth of
disturbed soils and buried objects (often used to confinn
magnetometry)

• Electrical Resistivity (measures earth's response to
electrical current)--detennination of edge of landfill by
subsurface resistivity difference

Seismic Refraction (natural or induced compression
waves)--estimation of depth to geologic strata and bedrock
adjacent to the landfill.

These noninvasive surface geophysical methods should be
performed prior to invasive explorations (e.g., borings or test
pits). This will allow for the more limited intrusion activities
to verify the findings of the noninvasive exploration methods.

TECHNICAL AREA 2: SLOPE STABILITY AND SETTLEMENT

Waste settlement and/or slope failure of the waste and existing cover soils can occur during construction of, or after completion of,
the cap. Waste settlement or slope failure (see Figure 1) may expose waste and require costly repairs. Data are needed on degree
of slope, existing cover materials, and existing cover soils to create cross-sectional diagrams for use in evaluating landfill slope
stability and the potential for settlement damage.

Figure 1. Typical slope failure at MSWLF site.

stability problems such as slippage failures in the waste and/or
existing cover soil. Differential settlement occurs when one
area of waste settles more readily than another because of
differences in moisture content, waste compaction, or waste
composition. Settlement (magnitudes typically range from 5
to 25 percent of the initial waste thickness), and especially
differential settlement, may create cracks in the cap and allow
rainwater to reach the waste. Changes in the topography of the
landfill because of settlement may also create areas on the cap
surface where rainwater can pond.

In creating the conceptual landfill cap design, three separate
calculations are conducted

Settlement in a landfill can be caused by factors such as;
biodegradation of wastes, consolidation of waste under the
weight of waste material and cap, deterioration of partially
filled containers (e.g., drums), or compaction of material
during landfill operation or cap installations. Possible
consequences of settlement include instability in the waste or
cover soil, which can damage the cap. In fact, a recent article
on cap design reports that "The center of a 20-foot diameter
section of a landfill cover, for instance, could settle only 0.5 to
1.5 feet before significant cracking [of the composite clay
liner] could be expected:' (Koerner and Daniel, 1992) For
this reason, settlement potential and stability of the landfill
system should be evaluated concurrently.

•

•

•

Stability of waste--Iargely depends on how well the waste
was compacted when placed, waste layer thicknesses, and
waste composition

Stability of the cap (existing and proposed)

Settlement of waste-largely depends on how well the
waste was compacted when placed, waste layer thicknesses,
age, rate of waste degradation, and waste composition.

The weight of the new cap can be significant enough to cause
additional waste settlement and compaction. The effect of this
additional weight may initiate differential settlement across the
cap, thus compromising the integrity of the cap, or create

2

Because of their heterogeneous nature, the settlement and
stability of municipal wastes are difficult to predict. Settle­
ment rates of selected areas of the waste can be measured by
placing survey monuments on top of the waste and taking
periodic measurements to detennine the change in elevation of



the monuments. Because settlement generally occurs slowly,
it is important to begin measurement early, preferably during
the remedial investigation.

The settlement of the waste depends on thickness and general
composition of the waste and existing topography. Compress­
ibility characteristics are derived from preload tests and
empirical correlations to data in the published literature. Data
from surveying monuments, settlement plates, and topographic
surveys can be used to detennine surface settlement rates
across the landfill.

The stability of waste can be detennined by evaluating the
following:

• Potentiometric surface and perched water table informa­
tion--can be detennined using water level measurements
from piezometers and monitoring wells

• Thickness of waste

• Existing topography-can be determined from site
reconnaissance and topographic surveys.

Ground motions induced by earthquakes (seismic events) can
also affect cap perfonnance through a decrease in slope sta­
bility. This fact sheet does not address the additional data
required for cap designs for landfills located in seismic impact
zones.

The waste thickness and composition can be determined by
observing and sampling (during completion of test pits,
borings, and hand-augered holes with an experienced driller)
and by searching through historical records.

• Maximum Slope
• Soil classification
• Potentiometric surface
• Shear strength
• Thickness
• Density

Slope measurements and potentiometric surface derivations can
be obtained using the same procedures used to determine waste
characteristics. The remaining data can be obta.ined by boring,
piezocone penetrometer (PCPT), geophysical techniques, and
test pits. Existing cover soils should be classified by grain size
and hydrometer analysis, as well as by Atterberg limits
perfonned on borings and test pit samples. See the summary
table at the end of this fact sheet (Table 2) for recommended
tests to detennine the shear strength for fine- and coarse­
grained soils.

The stability and settlement estimates for existing cover soil
depend largely on the complexity of the landfill site.
Investigations necessary to evaluate physical properties of the
existing cover soils will depend on the type(s) of soils
encountered. If the existing cover soils are soft silts and clays,
the settlement and stability evaluations will be more complex
than for sands and gravels. These soil samples should be
collected during drilling of monitoring wells to save time and
money, usually during the remedial investigation (RI).

Additional slope stability evaluations will be performed during
landfill cap design. Slopes greater than 3: I (3 horizontaV
I vertical) and landfills that have been constructed within or
adjacent to wetlands or low-strength soils are of particular
concern. These areas of concern should be identified during
RIIFS data collection to the extent possible.

The existing cover soil should also be evaluated to determine
its stability and potential for settlement. Studies for the
stability of the existing cover soil could include:

TECHNICAL AREA 3: GAS GENERATION/MIGRATION

Assessment of the rate and composition ofgas generated in the landfill will determine whether or not a gas collection layer should
be included as a component of the cap. Dangers ofgas generation and uncontrolled migration include vegetative kill, health risks

from exposure, and explosive or lethal gas buildup within and outside ofthe landfill (see Figure 2). Field monitoring for the presence
of landfill gases is also important in developing safety parameters and reducing health risks to personnel working on site.

Data immediately available in the field for assessing gas
generation are landfill gas composition and gas pressure. Gas
composition in soils usually is evaluated in the field by
monitoring or sampling through gas probes using a methane
meter, explosimeter, or organic vapor analyzer. Air samples
should be analyzed for the presence of volatile organic
compounds (VOCs) or semivolatile organic compounds

Generation of gas typically results from the biological
decomposition of organic material in the wastes. The rate and
process of gas generation are dependent on the availability of
moisture, temperature, organic content of the waste, waste
particle size, and waste compaction.

Volatile
Emissions

• •It ( •
~ ) I

Damage to
Vegetation

Explosive
Risk

Figure 2. Vertical and lateral migration of
generated gas from MSWLF site.
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Limit (LEL) indicator may be used to detect explosive levels
of gas.

Active gas collection may be necessary to control gas
migration when receptors are, or are expected to he, at risk.
Active gas collection generally is required when measurements
exceed either

Gas control is accomplished through either passive or active
gas collection. Treatment of collected gas may be required
depending on the concentration of hazardous constituents. The
gas control system required will depend on the proximity of
receptors, permeability of migration pathways, State and
Federal regulations and guidelines, and level and rate of gas
generation. Effective gas disposal methods include flaring,
processing and sale, and/or sorption.

(SVOCs). Moisture and heat content also can be detennined
by the laboratory or in the field with hand-held instruments.
This infonnation may be necessary to assess possible treatment
alternatives for collected gas.

Gas migration is a function of site geology, chemical
concentration, and pressure and density gradients. Gases
migrate through the path of least resistance (e.g., coarse and
porous soils, bedding stone along nearby water and sewer
lines). Data for evaluating gas migration control and treatment
methods include the composition of any existing landfill liners,
soil stratigraphy, depth to water table, proximity of human!
ecological receptors, and the locations of buried utilities and
other backfilled excavations and structures.

Gas migration pathways may be identified based on knowledge
of the site geology, hydrogeology, and surrounding soil charac­
teristics and by review of water and sewer maps. Some of
these data may be obtained by collecting and evaluating
samples from test pits, borings, or hand-augered holes.
Piezocone data also may be cost-effective for characterizing
the surrounding subsurface soils at larger MSWLF sites.

•

5% methane at the property line or cap edge, or

25% methane LEL inlat on-site structures. (This subject is
further addressed in the U.S. EPA Technology Brief Data
Requirements for Selecting Remedial Action Technology
[U.S. EPA, 1987].)

Potential receptors of landfill gas emissions may be identified
through site reconnaissance, and receptor locations should be
monitored to assess possible accumulation of migrant landfill
gases. Atmospheric monitoring at receptor locations may be
done using a flame ionization detector (FID), a photoionization
detector (PID), or a gas monitoring station; however, a PID
will not detect methane and thus cannot be used to assess
explosion risk. An oxygen meter using the Lower Explosive

A gas pumping test can be used to improve the estimate of the
gas permeability of the waste materials and unsaturated soils,
number of collection wells required, piping size and configura­
tion, and blower requirements. However, gas pumping tests
should not be relied on without further measurement and
adjustment during construction.

TECHNICAL AREA 4: EXISTING COVER ASSESSMENT

Existing landfill caps should be evaluated to determine whether or not any components can be reused- in the construction ofa new
cap. Use of existing components could save both time and money.

Table 1. Existing Cover Assessment Data
Requirements and Recommended Guidelines

• Refer to EPA's Technical Guidance Document: Final Covers on
Hazardous Waste Landfills and Surface Impoundments (U.S. EPA,
1989).

b Clay compacted to a permeability ~ 1 x1 0-7cm!S, geomembrane
thickness ~ 20 mil.

Data on existing components can be readily collected because
only materials above the waste need be sampled. Sampling
locations and procedures that will minimize damage to
geosynthetic materials should be used. Sampling holes should,
at a minimum, be refilled with bentonite if the existing cap is
composed of clay. Geosynthetics should be patched with mate­
rials of equal properties following manufacturer's guidelines.

Additionally, the site reconnaissance should be used to
evaluate, in general, the need for regrading the landfill surface
to achieve proper side slopes. Appropriate limits to the
steepness of slopes can be detennined from preliminary slope
stability calculations. Excavation into landfill waste materials
may be required to reduce slope steepness to acceptable limits.

Table 1 provides recommended guidelines for final cover
designs. The assessment of the existing cover should include
an evaluation of the potential for any components to meet final
cover guidelines.
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Data
Requirements

Slope (top)

Cap Area

Vegetative/Soil
Layer

Drainage Layer

Barrier Layer

Gas Venting
System

Recommended GuldelinesA

(for Final Cover)

3% to 5% minimum for drainage

Covers horizontal waste limits

Vegetative soil supporting healthy low
shrubs or grass, no erosion, gullies or
deep-rooted plants, no unacceptable frost
heaves or settlement

Permeability >1x10·'cm/s (sand, gravel,
or geosynthetic)

Two-component (geomembrane atop
compacted claY') composite liner below
the frost zone

Either passive vents located at high points
(not clogged, no settlement) or extraction
and treatment system working properly



TECHNICAL AREA 5: SURFACE WATER RUN-ON/RUN-CFF MANAGEMENT

The surface area and gradient oflandfill slopes will affect surface water control measures. For the protection ofboth the landfill cap
and adjacent areas (see Figure 3), the design of the final remedy should ensure that the site layout will provide adequate space for
surface water diversion and containment/retention impoundments.

Storm Run-off
Overflows

Containment
Impoundment

Silt-laden Water
Impacts Stream

Figure 3. Storm run-off impact from
an MSWLF site.

RCRA Subtitle D minimum requirements for MSWLFs (40
CFR Section 258.26) include providing a run-on control system
capable of preventing flow onto the active portion of a landfill
during the peak discharge from a 25-year rain stonn. The
regulation also requires providing run-off control systems to
collect, at a minimum, the water volume resulting from a
24-hour, 25-year rainstorm. RCRA Subtitle D regulations
apply to the closure of active MSWLFs and may be Applicable
or Relevant and Appropriate Requirements (ARARs) for cer­
tain landfills at CERCLA sites as well.

The method for estimating run-on and run-off design
discharges should be based on engineering judgment and
on-site conditions (e.g., the Rational Method used by
hydrologists to determine overland flow). Detailed storm flow
calculations usually are done during the design phase. How­
ever, data for preliminary calculations should be collected early
enough to prepare an estimate of the cost of run-onlrun-off
control measures as part of the remedy estimate for the ROD.

Because run-on and run-off control is required for operating
landfills, some landfills may already have surface water
diversion or containment impoundments that allow sediment

TECHNICAL AREA 6: CLAY SOURCES

to settle out of the run-off and that control discharge for a
25-year storm. Depending on when the landfill was designed
(with respect to applicable Federal and State regulations),
existing control structures may not have adequate capacity. In
addition, the RI/FS should identitY areas for temporary surface
water controls for use during cap construction activities.

A review of the original design or site records available for a
landfill may provide information on design criteria for the
surface water control structures. Site reconnaissance should be
conducted to evaluate the physical condition of the system. If
there are no existing diversion or containment impoundments,
adequate space should be located on or off site to accommo­
date them. Property acquisition may be necessary if on-site
space is not available.

Prior to cap installation, collected or diverted run-on surface
waters often can be discharged to a nearby surface waterbody
or to a recharge basin. Discharge to surface water is
considered a point source discharge and must comply with the
National Pollution Discharge Elimination System (NPDES)
requirements of the Clean Water Act. Because many States
have jurisdiction for the discharge of pollutants to surface
waters, permit requirements may vary depending on location,
although an NPDES permit is always needed. Other factors to
consider are the water quality and soil type, which can be
determined by analysis of surface water samples, visual and
sieve analyses of the soil, and review of NPDES compliance
data (if applicable).

After the cover is installed, the collected or diverted surface
water is not contaminated; therefore, diversion or containment
impoundment maintenance usually is limited to control of
vegetation and debris and sediment removal. Discharge to a
recharge basin is not considered a point source discharge and,
generally, regulators evaluate these basins for permit compli­
ance on a case-by-case basis.

A compacted clay layer is normally one ofthe primary components ofan effective cap, provided that sources ofclay (low-permeability
soil) are available at or near the landfill. Data-gathering activities should include looking for potential on-site/local clay deposits

for the cap constrnction. Manufactured geosynthetic clay liners should be considered if the required volume or physical properties
are not available in nearby soils. A comparison of geosynthetic clay liner material cost versus clay excavation and transport cost
should be completed before design commences.

Investigation of potential sources for clay should be initiated
prior to the preliminary conceptual cap design (which defines
the components of the cover). For information on clay
deposits, the Soil Conservation Service (SCS) of the U.S.
Department of Agriculture (USDA) publishes soil maps and
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classifications by county. Additional information on the
availability of clay soils may be obtained from State natural
resource inventory programs; local contractors or engineering
firms practicing in the area; State and local highway officials,



shallow borings, test pits, and hand-augered holes; and
geotechnical laboratory testing.

After potential sources of clay are identified, a site recon­
naissance may be conducted. The site reconnaissance should
include sample collection via hand-augered holes or shovels to
verify the availability of clay over the site.

Subsurface soil samples of the source area should be collected
later to determine resource quality (shear testing of layer
interfaces) and quantity. Procedures used to characterize clay
sources generally include:

• Excavation of at least one test pit for every 25,000 to
50,000 cubic yards

• Collection of soil samples from test pits for laboratory
characterization

Shallow borings to confirm soil type, volume, and, in
certain instances, depth to ground water

Laboratory testing of samples collected including: grain
size analysis, Atterberg limits, permeability testing,
moisture content, and compaction testing. Detailed
compaction requirements to meet construction quality
assurance objectives are provided in Quality Assurance and
Quality Control for Waste Containment Facilities (U.S.
EPA, 1993 b).

If sufficient quantities of soil cover materials with appropriate
engineering properties are not available within an economically

practicable distance from the project site, geosynthetics or
processed natural materials should be considered. Geosynthetic
clay liners are generally manufactured by either sandwiching
bentonitic clays between geotextiles or affixing the bentonitic
clay to the bottom surface of a membrane. Thus, if clay is not
readily available, low-permeability layers of the cap may be
comprised of either available soil that is processed by adding
bentonite to reduce the permeability or geosynthetic clay liners.
For cap drainage layers, geosynthetic drainage nets may also
be used, in lieu of coarse sand and gravel, to meet performance
requirements. Information on geosynthetic clay liners and
drainage nets can be obtained from manufacturer catalogues.

CONCLUSION

For each MSWLF site where capping is clearly a preferred
remedy, the RPM should assemble a technical review team to
detennine the design data to be collected. This team should
include experienced RPMs and technical experts familiar with
data collection needs for cap design. The team can help the
RPM in defining the field work required and its timing and in
reviewing the design data submitted by the contractor. In the
event that the contractor is changed (i.e., the RIIFS is Fund-led
and the design is switched to Potentially Responsible Party
[pRP]-led). the technical review team can assist the RPM in
transferring the pertinent collected design data to the new
contractor.

Table 2 summarizes the data needs and collection methods
presented in this fact sheet. This table should be used as a
reference when detennining necessary design data collection
activities.

Table 2. Data Requirements and Collection Methods

Data ReqUirements

Waste Area Delineation

Design/historical information

Horizontal extent of waste

Depth and thickness of waste

Slope Stability and SoUlomonr

Waste Evaluation

Slope measurement (A)

Potentiometric surface (A)

Compressibility characteristics (C)

Settlement rate (C)

Thickness of waste (A,C)

General waste composition (A,e)

Existing topography (A,C)

Data Collection Methods

Historical records, personal interviews

Test pits, probes, hand-augered holes, magnetometry, electromagnetic
conductivity, ground·penetrating radar, electrical resistivity, seismic refraction

Borings, geophysical surveys

Slope inclinometers, topographic survey

Piezometers/monitoring wells

Preload testing, empirical correlations to published literature

Survey monuments, settlement plates, topographic survey

Observation and sampling during test pits, borings, hand-augered holes, historical
records, geophysical surveys

Observation and sampling during test pits, borings, hand-augered holes, historical
records, geophysical surveys

Site reconnaissance, topographic survey, historical photographs

(continued)
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Data Requirements

Existing Cover Soil Evaluation"

Slope measurement (A,B)

Soil classification (B)

Potentiometric surface (A,C)

Shear strength (B)

Compressibility characteristics (C)

Density (B)

Gas Generation/Migration

Gas composition and gas pressure

Moisture and heat content

Migration pathways

Receptors

Existing Cover Assessment

Slope-top

Cap area

Vegetative/soil layer

Drainage layer

Barrier layer

Gas venting system

Run-on/Run-off Management

Estimated discharge, size of control
structures, treatment requirements

Climatic data

Run-on/run-off areas
(% vegetated, % paved)

Water quality

Soil types

Clay Sources

Soil properties

Subsurface resource adequacy and
quantity (shear testing)

Geosynthetic clay liner properties

Table 2 (continued)

Data Collation Methods

Topographic survey, slope inclinometers

Grain size analysis, hydrometer analysis, Atterberg limits performed on
boringsltest pit samples

Piezometers/monitoring wells

Fine-grained soil (cohesion): Field and/or lab vane shear test, tarvana, pocket
penetrometer, piezocone penetrometer, unconfined compressive strength,
empirical correlations to Standard Penetration Test (S-P-T)
Coarse grained soil (friction angle): Empirical correlations to S-P-T, direct shear
test, triaxial shear test, piezocone penetrometer

Consolidation tests performed on undisturbed tube samples collected from
borings. Empirical correlations to index properties (water content, plasticity).

Empirical correlations to S-P-T data, bulk density determination from undisturbed
tube samples (fine-grained soils only)

Gas probes, monitoring wells, laboratory samples

Laboratory samples or handheld instruments in the field

Water and sewer maps, piezocone, test pits, borings, hand-sugered holes

Site reconnaissance, photoionization detector, flame ionization detector, air
monitoring station, oxygen meter

Site reconnaissance, topographic survey

Site reconnaissance, borings, test pits, geophysical survey

Site reconnaissance, topographic survey, test pits

Site reconnaissance, borings, test pits, hand-augered holes, field infiltrometer or
laboratory samples for hydraulic conductivity

Test pits, borings, hand-augered holes, Shelby tubes for permeability, laboratory
samples/analysis for shear strength, compaction CUlVe, atterberg limits,
freeze/thaw cycling, water content

Site reconnaissance, gas character sampling, gas pumping tests

Review of design records, National Pollutant Discharge Elimination System
(NPDES) permit, detailed storm flow calculations

National Oceanographic and Atmospheric Administration (NOAA)

Site reconnaissance, topographic surveys, aerial photographs

Surface water sampling and analysis

Visual, aerial photographs, and soil maps from the Soil Conservation Service
(SCS)

Soil maps from the SCS, local contractors or engineering firms, statellocal
transportation officials, natural resource inventory programs, shallow borings,
hand-augered holes, test pits, and geotechnical laboratory testing

Grain size analysis, Atterberg limits, penneability test, moisture content,
compaction test, shallow borings, test pits, laboratory testing

Manufacturer catalogs, literature, EPA stUdies/guidance

• The letters following the slope stability and settlement and existing cover soil evaluation data requirements are referenced to the data needed to
perfonn the three separate calculations used to evaluate slope stability and settlement of the landfill cover (see Technical Area 2):

A = Stability of waste. B = Stability of cap components. C = Settlement of waste.
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Quick Reference Fact Sheet

Since Superfund's inception in 1980, the remedial and removal programs have found that certain categories of sites have
similar characteristics, such as types of contaminants present, types of disposal practices, or how environmental media
are affected. Based on information acquired from evaluating and cleaning up these sites, the Superfund program is
undertaking an initiative to develop presumptive remedies to accelerate future cleanups at these types of sites. The
presumptive remedy approach is one tool of acceleration within the Superfund Accelerated Cleanup Model (SACM).

Presumptive remedies are preferred technologies for common categories of sites, based on historical patterns of remedy
selectiou and EPA's scientific and engineering evaluation of performance data on technology implementation. The
objective of the presumptive remedies initiative is to use the program's past experience to streamline site investigation
and speed up selection of cleanup actions. Over time presumptive remedies are expected to eusure consistency in remedy
selection and reduce the cost and time required to clean up similar types of sites. Presumptive remedies are expected to
be used at all appropriate sites except under unusual site-specific circumslances.

This directive establishes containment as the presumptive remedy for CERCLA municipal landfills. The framework for
the presumptive remedy for these sites is presented in a streamlining manual entitled Conducting Remedial Investiga­
tions/Feasibility Studies for CERCLA Municipal Landfill Sites, February 1991 (OSWER Directive 9355. 3-11). This
directive highlights and emphasizes the importance of certain streamlining principles related to the scoping (planning)
stages of the remedial investigationlfeasibility study (RIlFS) that were identified in the manual. The directive also
provides clarification of and additional guidance in the following areas: (1) the level of detail appropriate for risk
assessment of source areas at muuicipallandfills and (2) the characterizatiou of hot spots.

BACKGROUND

Superfund has conducted pilot projects at four municipal
landfill sites' on the Nanonal Priorities List (NPL) to
evaluate the effectiveness of the manual Conducting
Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites (hereafter referred to as "the
manual") as a streamlining tool and as the framework for
the municipal landfill presumptive remedy. Consistent
with the National Oil and Hazardous Substances Pollution
Contingency Plan (or NCP), EPA's expectation was that
containment technologies generally would be appropriate
for municipal landfill waste because the volume and
heterogeneity of the waste generally make treatruent
impracticable. The results of the pilots support this
expectation and demonstrate that the manual is an
effective tool for streamlining the RIIFS process for
municipal landfills.

'Municipal landfill sites typically contain a combination of principally
municipal and to a lesser extent hazardous wastes.

I

Since the manual's development, the expectation to
contain wastes at municipal landfills has evolved into a
presumptive remedy for these sites.' Implementation of
the streamlining principles outlined in the manual at the
four pilot sites helped to highlight issues requiring
further clarification, such as the degree to which risk
assessments can be streamlined for source areas and the
characterization and remediation of hot spots. The
pilots also demonstrated the value of focusing
streamlining efforts at the scoping stage, recognizing
that the biggest savings in time and money can be
realized if streamlining is incorporated at the beginning
of the RIIFS process. Accordingly, this directive
addresses those issues identified during the pilots and
highlights streamlining opportunities to be considered
during the scoping component of the RIIFS.

'See EPA Publication 9203.1-021, SACM Bulletins, Presumptive
Remediesfor Municipal Landfill Sites, April 1992, Vol. 1, No.1, and
February 1993, Vol. 2, No.1, and SACM Bulletin Presumptive
Remedies, August 1992, Vol. I, No.3.



Use of the presumptive remedy eliminates the need for
the initial identification and screening of alternatives
during the feasibility stody (FS). Section 300.430(e)(I)
of the NCP states that, "... the lead agency shall include
art alternatives screening step, when needed (emphasis
added) to select a reasonable number of alternatives for
detailed analysis."

The EPA (or State) site manager will make the initial
decision of whether a particular municipal landfill site
is suitable for the presumptive remedy or whether a
more comprehensive RlIFS is required. Generally, this
determination will depend on whether the site is suitable
for a streamlined risk evaluation, as described on page
4. The community, state, and potentially responsible
parties (pRPs) should be notified that a presumptive
remedy is being considered for the site before work on
the RlIFS work plan is initiated. The notification may
take the form of a fact sheet, a notoice in a local newspaper,
and/or a public meeting.

Finally, while the primary focus of the municipal landfill
manual is on streamlining the RIIFS, Superfund's goal
under SACM is to accelerate the entire clean-up process.
Other guidance issued under the municipal landfill
presumptive remedy initiative identifies design data that
may be collected during the RIlFS to streamline the
overall response process for these sites (see Publication
No. 9355.3-18FS, Presumptive Remedies: CERCLA
Landfill Caps Data Collection Guide, to be published in
October 1993).

CONTAINMENT AS A PRESUMPTIVE
REMEDY

Section 300.430(a)(iii)(B) of the NCP contains the
expectation that engineering controls, such as
containment, will be used for waste that poses a relatively
low long-term threat where treatment is impracticable.
The preamble to the NCP identifies municipal landfills
as a type of site where treatment of the waste may be
impracticable because of the size and heterogeneity of
the contents (55 FR 8704). Waste in CERCLA landfills
usually is present in large volumes and is a heterogeneous
mixture of municipal waste frequently co-disposed
with industrial and/or hazardous waste. Because
treatment usually is impracticable, EPA generally
considers containment to be the appropriate response
action, or the "presumptive remedy," for the source
areas of municipal landfill sites.

The presumptive remedy for CERCLA municipal
landfill sites relates primarily to containment of the
landfill mass and collection and/or treatment of landfill
gas. In addition, measures to control landfill leachate,
affected ground water at the perimeter of the landfill,
and/or upgradient ground-water that is causing saturation
of the landfill mass may be implemented as part of the
presumptive remedy.

Highlight 1: Components of
the Presumptive Remedy:
Source Containment

Landfill cap;

Source area ground-water control
to contain plume;

• Leachate collection and treatment;

Landfill gas collection and
treatment; and/or

• Institutional controls to supplement
engineering controls.
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The presumptive remedy does not address exposure
pathways outside the source area (landfill), nor does it
include the long-term ground-water response action.
Additional RIlFS activities, including a risk assessment,
will need to be performed, as appropriate, to address
those exposure pathways outside the source area. It is
expected that RIIFS activities addressing exposure
pathways outside the source generally will reconducted
concurrently with the streamlined RIIFS for the landfill
source presumptive remedy. A response action for
exposure pathways outside the source (if any) may be
selected together with the presumptive remedy (thereby
developing a comprehensive site response), or as an
operable unit separate from the presumptive remedy.

Highlight I identifies the components of the presumptive
remedy. Response actions selected for individual sites
will include only those components that are necessary,
based on site-specific conditions.
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EPA conducted an analysis of potentially available
technologies for municipal landfills and found that
certain technologies are routinely and appropriately
screened out on the basis of effectiveness, feasibility, or
cost (NCP Section 300.430(e)(7)). (See Appendix A to
this directive and "Feasibility Study Analysis for
CERCLA Municipal Landfills," September 1993
available at EPA Headquarters and Regional Offices.)
Based on this analysis, the universe of alternatives that
will be analyzed in detail may be limited to the
components of the containment remedy identified in
Highlight I, unless site-specific conditions dictate
otherwise or alternatives are considered that were not
addressed in the FS analysis. The FS analysis document,
together with this directive, must be included in the
administrative record for each municipal landfill
presumptive remedy site to support elimination of the
initial identification and screening of site-specific
alternatives. Further detailed and comprehensive



supporting materials (e.g., FS reports included in
analysis, technical reports) can be provided by
Headquarters, as needed,

Wbile the universe of alternatives to address the landfill
source will be limited to those components identified in
Highligbt 1, potential alternatives that may exist for each
component or combinations of components may be
evaluated in the detailed analysis. For example, one
component of the presumptive remedy is source area
ground-water control. If appropriate, this component
may be accomplished in a number of ways, including
pump and treat, slurry walls, etc. These potential
alternatives may then be combined with other components
of the presumptive remedy to develop a range of
containment alternatives suitable for site-specific
conditions. Response alternatives must then be evaluated
in detail against the nine criteria identified in Section
300.430(e)(g) of the NCP. The detailed analysis will
identify site-specific ARARs and develop costs on the
basis of the particular size and volume of the landfill.

EARLY ACTION AT MUNICIPAL
LANDFILLS

EPA has identifies the presumptive remedy site categories
as good candidates for early action under SACM. At
municipal landfills, the upfroot knowledge that the source
area will be contained may facilitate such early actions as
installation of a landfill cap or a ground-water containment
system. Depending on the circumstances, early actions
may be accomplished using either removal authority
(e.g., non-time-critical removal actions) or remedial
authority. In some cases, it may be appropriate for an
Engineering Evaluation/Cost Analysis to replace part or
all of the R1IFS if the source control component will be a
non-time-critical removal action. Some factors may affect
whether a specific response action would be better
accomplished as a removal or remedial action including
the size of the action, the associated state cost share, andl
or the scope of O&M. A discussion of these factors is
contained in Early Action and Long-term Action Under
SACM - Interim Guidance, Publication No, 9203.1-051,
December 1992.

SCOPING A STREAMLINED RifFS
UNDER THE PRESUMPTIVE REMEDY
FRAMEWORK

The goal of an RIlFS is to provide the information
necessary to: (1) adequately characterize the site; (2)
define site dynamics; (3) define risks; and (4) develop the
response action. As discussed in the following sections,
the process for achieving each of these goals can be
streamlined for CERCLA municipal landfill sites because
of the upfront presumption that landfill contents will be
contained. The strategy for streamlining each of these
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areas should he developed early (i.e., during the scoping
phase of the Rl/FS).

I. Characterizing the Site

The use of existing data is especially important in
conducting a streamlined RIfFS for municipal landfills.
Characterization of a landfill's contents is not necessary
or appropriate for selecting a response action for these
sites except in limited cases; rather, existing data are used
to detennine whether the containment preswnption is
appropriate. Subsequent sampling efforts should focus
on characterizing areas where contaminant migration is
suspected, such as leachate discharge areas or areas
where surface water runoff has caused erosion. It is
important to note that the decision to characterize hot
spots should also be based on existing information, such
as reliahle anecdotal information, documentation, andlor
physical evidence (see page 6).

In those limited cases where no information is available
for a site, it may not be advisable to initiate use of the
presumptive remedy until some data are collected. For
example, if there is extensive migration of contaminants
from a site located in an area with several sources, it will
be necessal)' to have some information alinut the landfill
source in order to make an association between on-site
and off-site contamination.

Sources of information of particular interest during
scoping include records of previous ownership, state
files, closure plans, etc" which may help to determine
types and sources of hazardous materials present. In
addition, a site visit is appropriate for several reasons,
including the verification of existing data, the identification
of existing site remediation systems, and to visually
characterize wastes (e.g., leachate seeps). Specific
information to be collected is provided in Sections 2.1
through 2.4 of the municipal landfill manual.

2. Defining Site Dynamics

The collected data are used to develop a conceptual site
model, which is the key component of a streamlined
Rl/FS. The conceptual site model is an effective tool for
defining the site dynamics, streamlining the risk
evaluation, and developing the response action. Highlight
2 presents a generic conceptual site model for municipal
landfilL The model is developed before any Rl field
activities are conducted, and its pUlpose is to aid in
understanding and describing the site and to present
hypotheses regarding:

The suspected sources and types of
contaminants present;

Contaminant release and transport
mechanisms;



Highlight 2: Generic Conceptual Site Model

CONTAMINANT
SOURCE

CONTAMINANT
RELEASEmtANSPORT

AFFECTED
MEDIA

EXPOSURE
POINT

EXPOSURE
ROUTE

PRIMARY
RECEPTOR

SECONDARV
RECEPTOR

IIUNICI.....L.

tNOUSTlilAL.

COYW!ACIAL,

HA,ZAROOUS

W,UTlES

• Rate of contaminant release and transport
(where possible);

Affected media;

Known and potential routes of migration;
aDd

Known and poteotial human and
environmental receptors.

After the data are evaluated and a site visit is completed,
the cootanunant release and transport mechanisms relevant
to the site should be determined. The key element in
developmg the conceptual site model is to ideotitY those
aspects of the model that require more information to
make a decision about response measures. Because
containment of the landfill's contents is the presumed
response acoon, the conceptual site model will be of most
use in identitYing areas beyond the landfill source itself
that will re~uire further study, thereby focusing site
charactenzatlOD away from the source area and on areas
of potential contaminant migration (e.g., ground water or
contaminated sediments).
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3. Defining Risks

The municipal landfill manual states that a streamlined or
limited baseline risk assessment will be sufficient to
initiate response action on the most obvious problems at
a municipal landfill (e.g., ground water, leachate, landfill
c?ntents! and landfill gas). One method for establishing
nsk usmg a streamhned approach is to compare
contammant concentration levels (if available) to staodards
that are poteutial chemical-specific applicable or relevant
and appropriate requiremeots (ARARs) for the action.
The manual states that where established standards for
one or more contaminants in a given medium are clearly
exceeded, remedial action generally is warranted.'

It is important to note, however, that based on site­
specific conditions, an active respouse is not~ if
ground-water contaminant concentrations exceed
chemical-specific standards but the site risk is within the
Agency's acceptable risk range (10"to 10"). For
example, if it is detennined that the release of

'See also OSWER Directive 9355.0-30, Role of the Baseline Risk
Assessment in SuperfUnd Remedy Selection Decisions, April 22,
1991, which ~tates iliat ifMCLs or non-zero MCLGs are exceeded, [a
response] actlOn generally is warranted.



contaminants from a particular landfill is declining, and
concentrations of one or more ground-water contaminants
are at or barely exceed chemical-specific standards, the
Agency may decide not to implement an active response.
Such a decision might be based on the understanding that
the landfill is no longer acting as a source of ground-water
contamination, and that the landfill does not present an
nnacceptable risk from any other exposure pathway.

A site generally will not be eligible for a streamlined risk
evaluation if ground-water contaminant concentrations
do not clearly exceed chemical-specific standards or the
Agency's accepted level of risk, or other conditions do
not exist that provide a clear justification for action (e.g.,
direct contact with landfill contents resulting from unstable
slopes). Under these circumstances, a quantitative risk
assessment that addresses all exposure pathways will be
necessary to determine whether action is needed.

Ultimately, it is necessary to demonstrate that the final
remedy addresses all pathways and contaminants of
concern, not just those that triggered the remedial action.
As described in the following sections, the conceptual
site model is an effective tool for identifYing those
pathways and illustrating that they have been addressed
by the containment remedy.

Streamlined Risk Evaluation Of The LandfIll
Source
Experience from the presumptive remedy pilots supports
the usefulness of a strearrilined risk evaluation to initiate
an early response action under certain circumstances. As
a matter of policy, for the sOllee area of municipal
landfills, a quantitative risk assessment that considers all
chemicals, their potential additive effects, etc., is not
necessary to establish a basis for action if ground-water
data are available to demonstrate that contaminants clearly
exceed established standards or if other conditions exist
that provide a clear justificatiou for action.

A quantitative risk assessment also is not necessary to
evaluate whether the coutainment remedy addresses all
pathways and contaminants of concern associated with
the source. Rather, all potential exposure pathways can be
identified using the conceptual site mogel ang compared
to the pathways addressed by the containment presumptive
~ Highlight 3 illustrates that the containment remedy
addresses all exposure pathways associated with the
source at municipal landfill sites.

Finally, a quantitative risk assessment is not required to
determine clean-up levels because the type of cap will be
determined by closure ARARs, and ground water that is
extracted as a component of the presumptive remedy will
be required to meet discharge limits, or other standards for
its disposal. Calculation of clean-up levels for ground­
water contamination that has migrated away from the
source will not be accomplished under the presumptive
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Hlghllght3:SourceContaminant
Exposure Pathways Addressed
by Presumptive Remedy

1. Direct contact with soil and/or
debris prevented by landfill cap;

2. Exposure to contaminated ground
water within the landfill area
prevented by ground-water
control;

3. Exposure to contaminated
leachate prevented by leachate
collection and treatment; and

4. Exposure to landfill gas
addressed by gas collection and
treatment, as appropriate.

remedy, since such contamination will require a
conventional investigation and a risk assessment.

Streamlining the risk assessment of the source area
eliminates the need for sampling and analysis to support
the calculation of current or potential future risk associated
with direct contact. It is important to note that because the
continued effectiveness of the containment remedy
depends ou the integrity of the containment system, it is
likely that institutional controls will be necessary to
restrict future activities at a CERCLA mnnicipallandfil1
after construction of the cap and associated systems. EPA
has thus determined that it is not appropriate or necessary
to estimate the risk associated with future resideutial use
of the landfill source, as such use would be incompatible
with the need to maintain the integrity of the containment
system. (Long,term waste management areas, such as
mnnicipal landfills, may be appropriate, however, for
recreational or other limited uses on a site-specific basis.)
The availability and efficacy of institutional controls
should be evaluated in the FS. Decision documents
should iuclude measures such as institutional controls to
ensure the continued integrity of such containment systems
whenever possible.

Areas of Contaminant Migration
Almost every municipal landfill site has some characteristic
that may require additional study, such as leachate
discharge to a wetland or significant surface water run-off
caused by drainage problems. These migration pathways,
as well as gronnd-water contamination that has migrated
away from the source, generally will require
characterization and a more comprehensive risk assessment
to determine whether action is warranted beyond the
source area and, if so, the type of action that is appropriate.

While future residential use of the landfill source area
itself is not considered appropriate, the land adjacent to



Treatment of Hot Spots

Non-Presumptive Remedv

4. Developing the Response Action

The decision to characterize and/or treat hot spots is a
site-specific judgemeot that should be based on the
consideration of a standard set of factors. HigWight 4
lists questions that should be answered before making

the decision to characterize and/or treat hot spots. The
overriding question is whether the combination of the
waste's physical and chemical characteristics and volume
is such that the integrity of the new containment system
will be threatened if the waste is left in place. This
question should be answered on the basis of what is
~about a site (e.g., from operating records or other
reliable information). An answer in the affirmative to all
of the questions listed in Highlight 4 would indicate that
it is likely that the integrity of the containment system
would be threatened, or that excavation and treatment of
hot spots would be practicable, and that a significant
reduction in risk at the site would occur as a result of
treating hot spots. EPA expects that few CERCLA
municipal landfills will fall into this category; rather,
based on the Agency's experience, the majority of sites
are expected to be suitable for containment only, based
on the heterogeneity of the waste, the lack of reliable
infonnation concerning disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and/or hazardous waste co­
disposed with municipal waste at CERCLA municipal
landfills varies from site to site, as does the amount of
information available concerning disposal history. It is
impossible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
about the landfill contents is expected. Uncertainty by
itself does not call into question the containment
approach. However, containment remedies must be
designed to take into account the possibility that hot
spots are present in addition to those that have been
identified and characterized. The presumptive remedy
must be relied upon to contain landfill contents and
prevent migration of comtaminants. This is accomplished
by a combination of measures, such as a landfill cap
combined with a leachate collection system. Monitoriog
will further ensure the continued effectiveness of the
remedy.

There is anecdotal information that approximately 200
drums of hazardous waste were disposed of at this 70­
acre former municipal landfill, but their location and
contents are unknown. The remedy includes a landfill cap
and ground-water and landfill gas treatment.

Examples of Site-Specific Decision Making
Concerning Hot Spot Characterization!
Treatment

A search for and characterization of hot spots is not
supported at Site A based on the questions listed in

The following examples illustrate site-specific decision
making and show how these factors affect the decision
whether to characterize and/or treat hot spots.

presumptive Remedy

Preventing direct contact with landfill
contents;

Minimizing infiltration and resulting
contaminant leaching to ground water;

Controlling surface water runoff and
eroSIOn;

•

•

Collecting and treating contaminated
ground water and leachate to contain
the contaminant plume and prevent
further migration from source area;
and

• Controlling and treating landfill gas.

As discussed in Section 3, "Defining Risks," the
containment presumptive remedy accomplishes all but
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RlIFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments, and wetland areas) and on collecting data to
support design of the containment remedy.

Remediating ground water;

• Remediating contaminated surface
water and sediments; and

Remediating contaminated wetland
areas.

As a first step in developing containment alternatives,
response action objectives should be developed on the
basis of the pathways identified for action in the
conceptual site model. Typically, the primary response
action objectives for municipal landfill sites include:

landfills is frequently used for residential purposes.
Therefore, based on site-specific circumstances, it may be
appropriate to consider future residential use for ground
water and other exposure pathways when assessing risk
from areas of contaminant migration.
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Highlight 4: Characterization
of Hot Spots

If all of the following questions can be
answered in the affirmative, it is likely
that characterization and/or treatment
of hot spots is warranted:'

1. Does evidence exist to indicate
the presence and approximate
location of waste?

2. Is the hot spot known to be
principal threat waste?'

3. Is the waste in a discrete,
accessible part of the landfill?

4. Is the hot spot known to be large
enough that its remediation will
reduce the threat posed by the
overall site but small enough that
it is reasonable to consider
removal (e.g., 100,000 cubic
yards or less)?

'See A Guide to Principal Threat and Low
Level Threat Wastes, November 1991,
Superfund Publication No. 9380.3-06FS.

HigWight 4: (I) no reliable information exists to indicate
the location of the waste; (2) the determination of whether
the waste is principal threat waste cannot be made since
the physical/chemical characteristics of the wastes are
unknown; (3) since the location of the waste is unknown,
the determination of whether the waste is in a discrete
accessible location cannot be made; (4) in this ease, the
presence of 200 drums in a 70-acre landfill is not considered
to significantly affect the threat posed by the overall site.
Rather, the containment system will include measures to
ensure its continued effectiveness (e.g., monitoring and/or
leachate collection) given the uncertainty associated with
the landfill contents and suspected drums.

Site B

Approximately 35,000 drums, many containing hazardous
wastes, were disposed of in two drum disposal units at this
privately owned 80-acre inactive landfill, which was
licensed to receive general refuse. The site is divided into
two operable units. The remedy for Operable Unit I (OU
I) is incineration of drummed wastes in the two drum
disposal units. The remedy for OU 2 consists of treatment
of contaminated ground water and leachate and
containment of treatment residuals (from OU I) and

7

remaining landfill contents, including passive gas
collection and flaring.

Treatment of landfill contents is supported at Site B
because all of the questions in Highlight 4 can be answered
in the affirmative: (I) existing evidence from previous
investigations and sampling conducted by the state (prior
to the RI) indicated the presence and approximate location
of wastes; (2) the wastes were considered principal threat
wastes because they were liquids and (based on sampling)
were believed to contain contaminants of concern; (3) the
waste is located in discrete accessible parts of the landfill;
and (4) the waste volume is large enough that its
remediation will significantly reduce the threat posed
by the overall site.

CLOSURE REQUIREMENTS

Subtitle D

In the absence of Federal Subtitle D closure regulations,
State Subtitle D closure requirements generally have
governed CERCLA response actions at municipal landfills
as applicable nr relevant and appropriate requirements
(ARARs). New Federal Subtitle D clnsure and pnst­
closure care regulations will be in effect on Octnber 9,
1993 (56 FR 50978 and 40 CFR 258).'State closure
requirements that are ARARs and that are more stringent
than the Federal requirements must be attained or waived.

The new Federal regulations contain requirements related
to construction and maintenance of the final cover, and
leachate collection, ground-water monitoring, and gas
monitoring systems. The final coyer regulations will be
applicable requirements for landfills that received
household waste after October 9,1991. EPA expects that
the [mal cover requirements will be applicable to few, if
any, CERCLA municipal landfills, since the receipt of
household wastes ceased at most CERCLA landfills
before October 1991. Rather, the substantive requirements
of the new Subtitle D regulations generally will be
considered relevant and annroptjate requirements for
CEReLA response actions that occur after the effective date.

Subtitle C

RCRA Subtitle C closure requirements may be applicable
or relevant and appropriate in certain circumstances.
RCRA Subtitle C is applicable if the landfill received
waste that is a listed or characteristic waste under
RCRA, llIIli

1. The waste was disposed of after November 19,1980
(effective date of RCRA), or

'An extension ofthe effective date has been proposed but not
finalized at this time.



2. The new response action constitutes disposal under
RCRA (i.e., disposal back into the original landfill).'

The decision about whether a Subtitle C closure
requirement is relevant and apJ)Iqpriate is based on a
variety of factors, including the nature of the waste and its
hazardous properties, the date on which it was disposed,
and the nature of the requirement itself. For more
information on RCRA Subtitle C closure requirements,
see RCRA ARARs:Focus on Closure Requirements,
Directive No. 9234.2-04FS, October 1989.

'Note that disposal of only small quantity hazardous waste and
household hazardous waste does not make Subtitle C applicable.

Notice:

The policies set out in this document are intended solely as guidance to the U.S. Environmental
Protection Agency (EPA) personnel; they are not final EPA actions and do not constitute rulemaking.
These policies are not intended, nor can they be relied upon, to create any rights enforceable by any party
in litigation with the United States. EPA officials may decide to follow the guidance provided in this
document, or to act at variance with the guidance, based on an analysis of specific site circumstances.
EPA also reserves the right to change the guidance at any time without public notice.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

This Appendix summarizes the analysis that EPA conducted of feasibility study (FS) and Record
of Decision (ROD) data from CERCLA municipal landfill sites which led to the establishment of
containment as the presumptive remedy for these sites. The objective of the study was to identify those
technologies that are consistently included in the remedies selected, those that are consistently
screened out, and to identify the basis for their elimination. Results of this analysis support the decision
to eliminate the initial technology identification and screening steps on a site-specific basis for this site
type. The technical review found that certain technologies are appropriately screened out based on
effectiveness, implementability, or excessive costs.

The methodology for this analysis entailed reviewing the technology identification and screening
components of the remedy selection process for a representative sample of municipal landfill sites. The
number of times each technology was either screened out or selected in €ach remedy was compiled.
A detailed discussion of the methodology used is provided below.

METHODOLOGY

Identification of Sites for Feasibility Study Analysis

Of the 230 municipal landfill sites on the NPL, 149 sites have had a remedy selected for at least
one operable unit. Of the 149 sites, 30 were selected for this study on a random basis, or slightly greater
than 20 percent. The sites range in size from 8.5 acres to over 200 acres and are located primarily in
Regions 1,2,3, and 5. This geographical distribution approximates the distribution of municipal landfills
on the NPL.

Technology Secrming and Remedial Altematiye Analvsis

The FS analysis involved a review of the technology identification and screening phase,
inclUding any pre-screening steps, followed by a review of the detaiied analysis and comparative
analysis phases. Information derived from each review was documented on site-specific data collection
forms, which are available for evaluation as part of the Administrative Record for this presumptive
remedy directive. The review focused on the landfill source contamination only; ground-water
technologies and altematives were not included in the analysis.

For the screening phase, the full range of technologies considered was listed on the data
collection forms, along with the key reasons given for eliminating technologies from further consider­
ation. These reasons were categorized according to the screening criteria: cost, effectiveness, or
implementability. The frequency with which specific reasons were given for eliminating a technology
from further consideration was then tallied and compiled into a screening phase summary table.

For the detailed analysis and comparative analysis, information on the relative performance of
each technology/alternative with respect to the seven NCP criteria was documented on the site-specific
data collection forms. The advantages and disadvantages associated with each clean-up option were
highlighted. In some cases, a technology was combined with one or more technologies into one or more
altematives. The disadvantages of a technology/alternative were then compiled into a detailed
analysis/comparative analysis summary table, under the assumption that these disadvantages
contributed to non-selection. All summary tables are available for review as part of the Administrative
Record.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES (continued)

RESULTS

The information from the technology screening and remedial alternative analyses is provided
in Table 1. It demonstrates that containment (the presumptive remedy), was chosen as a component
of the selected remedy at all thirty of the sites analyzed. No other technologies or treatments were
consistentiy selected as a remedy or retained for consideration in a remedial alternative. However, at
eight of the thirty sites, there were circumstances where technologies were included in the selected
remedy to address a site-specific concern, such as principal threat wastes. These technologies are
included in the column entitled "Tech. Not Primary Component of Alternative'" in Table 1 and include
incineration at two sites, waste removal and off-site disposal at two sites, soil vapor extraction at two
sites, and bioreclamation at one site.

Leachate collection and gas collection systems were also tracked as part of the detailed
analysis and comparison of remedial alternatives. These types of systems generally were not
considered as remediation technologies during the screening phases. At fifteen sites, leachate
collection was selected as part of the overall containment remedy. At seventeen sites, gas collection
systems were selected as part of the overall containment remedy.

This analysis supports the decision to eliminate the initial technology identification and
screening step for municipal landfill sites. On a site-specific basis, consideration of remediation
technologies may be retained as needed.

t This column title is used for record-keeping purposes only and is not meant to imply that these treatment
technologies are not considered important components of the selected remedies.
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TABLE 1- SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS!
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Multi-layer
28 25 3 0 2 2 0 18 7 1 0 0 1 3 5 3Cap

... ---
Clay 16 8 8 0 1 8 0 4 4 2 2 1 2 1 0 1 -- ---
Cap

Asphalt 17 0 17 0 2 14 5 0 0 0 0 0 0 0 0 0 -- --
Cap

Concrete 17 0 17 0 3 14 5 0 0 0 0 0 0 0 0 0 -- --
Cap

Soil
16 7 5 4 0 5 1 5 2 1 0 0 0 0 0 0Cover

.- ---

Synthetic 13 3 10 0 0 10 1 2 1 1 1 1 1 1 1 1 --- --
Cao
Chemical 5 0 5 0 0 4 0 0 0 0 0 0 0 0 0 0 -- ---
Seal

Slurry 22 5 14 3 2 8 6 2 3 3 2 2 1 2 0 2 -- --.
Wall

Grout
18 0 18 0 3 15 9 0 0 0 0 0 0 0 0 0

Curtain -- -
Sheet 17 1 16 0 0 13 5 0 1 0 0 0 0 0 0 0 --- ---
Piling

Grout 8 0 8 0 0 8 2 0 0 0 0 0 0 0 0 0 -- ---
Injection
Block 5 0 5 0 0 3 3 0 0 0 0 0 0 0 0 0 --- --
Displacement
BoUom 5 0 5 0 0 3 4 0 0 0 0 0 0 0 0 0 ... _.
Sealing
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Landfill
Offsite Landfill
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Onsite
Nomazardous 2 0 2 0 1 1 1 0 0 0 0 0 0 0 0 0 ... ...
Land611

Onstte RCRA 14 1 11 2 3 2 10 0 1 0 0 0 0 0 0 1 ... -_.
Landfill
Onsite Landfill 7 0 6 1 3 3 6 0 0 0 0 0 0 0 0 0 ...
(unspecified)

---

Bioremediation
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--- ...
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--- ---
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Infrared 8 0 7 1 6 3 3 0 0 0 0 0 0 0 0 0 --- ---
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I The study was conducted on 30 RODs and their oorresponding FSs.
2 This does not include the no-action or institutional oontrol only alternatives. No RODs selected either of these as remedies.
, FSs and RODs may oontain more than one criterion for screening or non-selection of technology. Also, some FSs did not fully explain the criteria for screening out a

technology. Thus, the totals for screening and non-seiection criteria are not equal to the number of FSs and RODs oonsidered.
4 Information on State and oommunity ooncerns was not included in this anaiysis because FSs do not oontain this information and RODs generally only reference

supporting documentation (I.e., State ooncurrence letter and responsiveness summary).
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Hearth

Rotary 10 0 9 1 6 5 4 0 0 0 0 0 0 0 0 0 -- ---
Kiln

Vitrification 21 0 21 0 8 15 11 0 0 0 0 0 0 0 0 0 --- -
Low Temperature

13 1 11 1 2 9 3 0 1 0 0 0 0 0 1 0Thermal DesorpJ --- ---
StriDDino

In-situ Steam 5 0 5 0 1 4 2 0 0 0 0 0 0 0 0 0 -- ---
Stripping
Soil 16 2 14 0 2 9 10 0 0 0 0 0 0 0 0 0 - --
Flushing
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TABLE 1· SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS·

~#~~""-u:Lff. / #RODs WHERE CRITERION CONTRIBUTED TO NON-SELECTIONt. .# c:fr ~ ~ Criterion Contriluted .
;p . of' #.i' To Screeoh", Out '" $' ,$J>.

TEo,"""""" ••»~..~"'"' ",y / 4
." 4

~~# ~~ .P~ b 7'J;~ "'"~/ .§'~ ~~ <f ,"~ ~~~ q<f
Y %<t..?~ ~«Cd v/ ~ 'j/" ~o..: ,#

Soil
Washing 12 2 g 1 1 8 6 0 0 0 0 0 0 0 0 0 --- ---

Soil Vapor 14 1 11 2 2 g 5 1 0 0 0 0 0 0 0 0 _.. ---
Extraction ISVEI

Fixation 7 1 5 1 0 4 2 2 0 0 0 0 0 0 0 0 -- --

Stabilization/ 20 0 19 2 1 13 6 0 0 0 0 0 0 0 0 0 --- ---
Solidification

Aeration 7 0 7 0 0 5 3 0 0 0 0 0 0 0 0 0 --- -

, The study was condueled on 30 RODs and their corresponding FSs.
2 This does not include the no-aelion or institutional control only alternatives. No RODs selected either of these as remedies.
3 FSs and RODs may contain more than one criterion lor screening or non-selection of technology. Also, some FSs did not fully explain the criteria lor screening out a

technology. Thus, the totals lor screening and non-selection criteria are not equal to the number of FSs and RODs considered.
• Inlormation on State and community concerns was not included in this analysis because FSs do not contain this inlormation and RODs generally only reference

supporting documentation (I.e., State concurrence letter and responsiveness summary),
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Reuse of CERCLA Landfill and
Containment Sites

Through the "Superfund Redevelopment Initiative:' EPA is helping communities restore properties, once
restricted from use due to risk to human health and the environment, to productive uses. These uses may
include a range of activities, such as commercial businesses, recreational facilities, and ecologically
enhanced areas. This fact sheet is designed to assist Remedial Project Managers (RPMs), On-Scene
Coordinators (OSes), and State agencies in working with communities to incorporate reuse options into

on-site containment remedies, such as the municipal landfill presumptive remedy, when possible. The
fact sheet does not establish new policy, but rather illustrates how reuse of property has been
accomplished successfully under the existing program at several sites. In addition, the fact sheet
describes design considerations that were creatively implemented at the sites, identifies techniques to
facilitate land use, and discusses potential reuse limitations.

Softball is played at an outdoor recreation complex
developed at the Chisman Creek Superfund Site.

Reuse ofCERCLA Landfill and Containment Sites

INTRODUCTION

For over eighteen years EPA has characterized and
remediated municipal landfills under its Superfund
program. Based on the wealth of information acquired
and the lessons learned from evaluating and cleaning
up these sites, the Agency developed a presumptive
remedy for CERCLA municipal landfill sites (see
OSWER Directive No. 9355.0-49FS). This
presumptive remedy calls for containment of the
landfill mass, and cnllection or treatment of landfill gas
and/or leachate, as appropriate. The effectiveness of
the remedy is dependent on a containment system that
is properly operated and maintained, and institutional
controls that provide for the continued integrity of the
containment system, thereby ensuring long-term
protection of future site users. EPA uses similar
containment strategies at other sites where a decision
is made to leave some contaminated material onsite.
In either case, the containment system used at the site
is designed to provide protection of human health and
the environment for both current and future users of
the site.
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The Superfund Redevelopment Initiative reflects the Agency's belief that EPA's responsibility to local
communities to clean up contaminated properties in a manner that protects human health and the environment,
generally should be carried out such that cleanups are protective for reasonably anticipated future land use.
Superfund sites can be recycled in a variety offonns, including redevelopment of the site (e.g., construction
of a new facility), reuse of existing resources on the site (e.g., a new business in pre-existing buildings), or
enhancing the ecosystem on and around the site. EPA does not favor one type of reuse over another,
as land use is a local decision. Instead, EPA is working with community leaders to determine remedial
action objectives for cleanups that will allow for reasonably anticipated future land uses, where possible.
Although the landfill presumptive remedy and other containment requirements may limit future uses, EPA
believes that a significant number of sites using containment strategies may be appropriate for future
ecological, recreational, or commercial/industrial reuse. EPA believes that reuse should help to ensure proper
maintenance of the remedy while providing tangible benefits to key stakeholders, especially the surrounding
community. The possible benefits of reuse include:

Positive economic impacts for communities living around the site including new employment
opportunities, increased property values, and catalysts for additional redevelopment activities;

Stakeholder acceptance of the municipal landfill presumptive remedy because of potential time and cost
savings, and increased involvement in the restoration and redevelopment process;

Enhanced day-to-day attention, potentially resulting in improved maintenance of remedy integrity and
institutional controls; and

• Improved aesthetic quality of the area through discouragement of illegal waste disposal or trespassing
on restricted portions of the site, as well as increased upkeep of the site by future site occupants.

This fact sheet provides information on reuse projects that have been implemented successfully at landfills
and other sites using similar containment remedies. It identifies features to be considered during the design
phase, and highlights examples of project designs that incorporated creative solutions to facilitate reuse. fu.

addition, this fact sheet addresses reuse issues-such as transfer of operation and maintenance (O&M)
responsibilities and implementation of institutional controls-that are crucial to the continued protection of
human health and the environment. Finally, the fact sheet delineates EPA guidance and tools for stakeholders
interested in reusing a landfill site.

IDENTIFYING REASONABLY ANTICIPATED FUTURE LAND USE
To ensure that a containment remedy is protective for the reasonably anticipated use(s) of a site. RPMs
and/or OSCs should involve stakeholders as early in the Superfund decision-making process as possible.
Discussions with local land use planning authorities, appropriate State and local officials, property owners, and
the public, as appropriate, should be conducted as early as possible in the scoping phase of the Remedial
Investigation/Feasibility Study (RIIFS).

To identify reasonably anticipated future land uses, the following types of information, much of which typically
is available from local planning authorities, may be evaluated: current land use; zoning laws; zoning maps;
comprehensive community master plans; population growth patterns and projections (e.g.• Bureau of Census
projections); accessibility of site to existing infrastructure (e.g., transportation and public utilities); institutional
controls currently in place; site location in relation to urban, residential, commercial, industrial, agricultural and
recreational areas; Federal/State land use designation (Federal/State control over designated lands range from
established uses for the general public, such as national parks or State recreational areas. to governmental
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facilities, which often have extensive site access restrictions, such as Department of Defense facilities);
historical or recent development patterns; cultural factors (e.g., historical sites, Native American reHgious
sites); natural resources information; potential vulnerability of groundwater to contaminants that might migrate
from soil; environmentaljusticeissues; location of on-site or nearby wetlands; proximity of site to a floodplain;
proximity of site to critical habitats of endangered or threatened species; geographic and geologic information;
and location of Wellhead Protection areas, recharge areas, and other areas identified in a State's
Comprehensive Groundwater Protection Program.

Early discussions with stakeholders will assist EPA in understanding the reasonably anticipated future uses
of the site and in identifying specific institutional and engineering controls that may be necessary. Three
categories of land reuse have been employed at former municipal landfills-ecological enhancement,
recreational reuse, and commercial/industrial reuse. Each of these categories is discussed in the sections that
follow. Case studies are used throughout this fact sheet to illustrate engineering and policy considerations,
and protective, feasible solutions for integrating site reuse with a containment remedy. Exhibit One
summarizes key characteristics of the case studies included in this fact sheet. Detailed case studies of these
sites are available on the Superfund homepage located at http://www.epa.gov/superfund.

Ecological Enhancement

The historical practice of siting landfills in remote areas often allows all or part of a landfill site to be used for
future ecological use. Wildlife enhancement areas and wetlands provide green space and habitat for
indigenous species, and often serve as a cost-effective and design-friendly means of returning landfills to
beneficial use. Historically, EPA has accommodated restoration of ecologically significant areas, when
possible, including landfills located in areas with significant, existing habitat. The first step is to consult with
other Federal and State agencies, such as the U.S. Fish and Wildlife Service, to target specific indigenous
birds and wildlife that are in need of habitat. Once this information has been gathered, it may be possible to
conduct the cleanup in a manner that will support plant and animal species while ensuring that the selected
vegetation and engineering controls will protect the landfill cover and maintain the effectiveness of the
remedy.
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Army Creek Landfill Superfund Site before
cleanup and ecological restoration.

Another example of ecological restoration is the remedy implemented
at the Bower's Landfill site in Pickaway County, Ohio. Knowing that

The Anny Creek Landfill Superfund
Site after cleanup and ecological
restoration. Today the area supports
various terrestrial and aquatic
species of wildlife.

One example of ecological restoration is at the Army Creek
Landfill in New Castle County, Delaware. At this site, EPA
and the potentially responsible parties (PRPs) turned a sixty­
acre abandoned landfill into a wildlife enhancement area. This
remedy and reuse project provided protective habitat for
various native terrestrial and aquatic wildlife species.

Additionally, various
grains, wildflowers, and
custom vegetation
were planted on the
site cap to encourage
migratory birds to stop, nest, and feed on the land. Revegetation ofthe
site and reconstruction of the wetlands were completed at no additional
cost to the Agency.
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part of the site was flooded an average of 29 days a year, EPA determined that converting a portion of the
site into a wetlands would he both cost-effective and beneficial to the surrounding ecosystem. To make
ecological restoration a reality, the RPM consulted with the Ohio Division of Wildlife and the U,S. Fish and
Wildlife Service to design the wetlands area, EPA used clay from a portion of the site to build the cap over
the landfill. The area that was excavated was then graded to provide waterways and retention ponds and
to promote the growth of plants and wildlife with minimal maintenance. The seven-acre wetlands that were
constructed now effectively control flooding of the landfill source, and provide food, shelter, and habitat for
a variety of plants and animals.

Recreational Reuse

Fonner municipal landfills can also find new life as low-impact
recreational areas. Landfills are a natural fit for this type of
activity because they typically have a large surface area and the
cap can be contoured to meet the specifications for ball fields or
golf courses. In addition, communities are generally hospitable to
new recreational areas because they have a tendency to increase
property values and enhance the quality of life in the immediate
area.

For instance, at the Chisman Creek Landfill in York County,
Virginia, the cleanup plan developed by EPA and the PRPs was
based on local residents' desire for a sports complex in the
community. The site cap was engineered to serve as a
foundation for future playing fields and graded to allow for park
structures such as bleachers and fences. The Chisman Creek
site is now a 41-acre complex that contains two lighted softball
fields, four soccer fields, parking. vending facilities, and facility
equipment storage.

Sunset at the Old Works Goff Course,
Deer Lodge County, Montana, In 1997,
25,000 rounds ofgolf were played at the
course.

Another case of recreational reuse at a site implementing a containment remedy is the Old WorkslEast
Anaconda Smelter Superfund Site in Deer Lodge County, Montana. After extensive discussions with both
the PRP and the local community, EPA approved a cleanup plan that accommodated the development of a
golf course over a portion of the property. In order to construct the golf course, the PRPs utilized many
unique design features that not only facilitated redevelopment, but also allowed for the protection of future
golfers and a nearby trout stream, and future development around the golf course.

For landfills and other sites with mounds or sloped areas, the DuPage County LandfilllBlackwell Forest
Preserve illustrates a recreational use that makes the most of this fairly common feature. Solid waste
materials at the fonner landfill were deposited to a height of over 188 feet above ground level. After the site
was closed, the town saw a need for a recreational resource, and decided to convert the former landfill and
surrounding area into a multi-use area featuring hiking trails, camping facilities, and picnic areas for warmer
months and a sledding/toboggan hill in winter months.
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Industrial/Commercial Reuse

Some landfills, because of their locale or surroundings, may not be suitable for ecological or recreational
reuse. These sites are generally located in industrialized areas that lack significant wildlife and/or habitat
acreage. However, other factors, such as proximity to major transportation routes and suppliers or customers
make these sites a potential setting for industrial or commercial redevelopment.

The remediation of the Raymark site in FaiTfield
County, Connecticut, is one of the first cases in· which
effective consideration of the reasonably anticipated
future land use in developing a cleanup plan helped
reuse occur. From 1995 through 1997, Region I and
the Connecticut Department of Environmental
Protection (CDEP) decontaminated and demolished
all site buildings and structures, consolidated
contaminated soils, addressed highly concentrated
pockets of contaminated groundwater, installed a gas
collection system, and capped the entire 33-acre
property so that future development could occur. A
partnership was formed among EPA, CDEP, the
Town of Stratford, and a local developer, which
ultimately will allow for the construction of a 300,000
square foot retail shopping complex on the site.

Remediation underway at the Raymark Superfund
Site. The site will support a 300, 000 square foot
shopping complex.

The Delaware Sand and Gravel site in New Castle County, Delaware, is another example of industrial
redevelopment of a former landfill. Although construction of a low-permeability landfill cap was required,
the owner was interested in reusing a portion of the site for temporary storage of heavy equipment. Region
3 allowed PRP construction of a "wear surface" over a 5-acre portion of the RCRA landfill cap_ The wear
surface was designed and constructed to withstand daily use by a sixteen-ton load-the weight of the heaviest
piece of equipment that was going to be used on the site in its new capacity. Similarly, the containment
remedy at the Mid-Atlantic Wood Preserver site in Anne Arundel County, Maryland, allowed the site to be
paved as a parking lot for the use of the adjacent business.

Another example of commercial/industrial redevelopment is the Industri-Plex site, which is located in a dense
commercial and industrial area in Middlesex County, Massachusetts. Remediation of the site included PRP
construction of penneable and/or impenneable caps and other covers (e.g., concrete foundations, asphalt
parking lots, etc.) over approximately 110 acres of contaminated soils. Development projects planned or
underway include construction of a Regional Transportation Center (RTC), a retail store on 19 acres, and up
to 750,000 square feet of office and hotel space.

REMEDY CONSIDERATIONS

Pursuant to Section 121(d)(2) of CERCLA, remedial actions must meet or waive all applicable or relevant
and appropriate requirements (ARARs) identified for a response. For landfills, ARARs generally include
closure requirements in compliance with Subtitle D or Subtitle C of the Resource Conservation and Recovery
Act (RCRA) (for more infonnation on closure requirements as ARARs, see "Presumptive Remedy for
CERCLA Municipal Landfill Sites, September 1993, Directive No. 9355.0-49FS). Whatever the intended
future use of the site, the integrity of the cap and other components of the containment remedy must be
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protected and maintained. The following sections identify remedy considerations that have been addressed
at sites where it has been possible to accommodate reasonably anticipated land uses in the remedy. These
considerations include design components for the containment remedies, implementation of appropriate
institutional controls, and ongoing O&M activities.

Design Components

Plans and specifications for a landfill or other containment cap system generally provide the following
components, regardless of the intended future use of the site: cap design and integrity; runoff collection
system design and safety; monitoring well location and design; leachate/gas collection system design and
safety; and vegetative choices. When a particular reuse of a site is anticipated, in general, EPA will attempt
to conduct site activities in a manner that will be protective for the anticipated future use. The following
sections provide examples of sites where remedial actions were conducted in such a way that desired future
uses were successfully incorporated into the remedial design.

Reuse of CERCLA Landfill and Containment Sites 6



Exhibit One: Case Study Site Characlerlstlcs

Site Name Land Use Design Operation & Maintenance Objectives of Institutional RPM Information
Considerations Controls

Army Creek Wildlife refuge Vegetative cover PRP inspects and mows cap on Ensure that any future use is Debra Rossi
Landfill, DE (species); rotating schedule; removes consistent with. and protective of, (215) 814-3228
Region 3 O&M Schedule penetrating trees and other the site remedy. Any activities rossi.debra@epa.gov
PRP lead Burrowing animal control plants; monitors gas vents; performed at the site must be done

removes nuisance reeds from in an environmentally and
wetlands; runs humane capture otherwise acceptable manner
and release program; collects consistent with aU laws,
and treats groundwater and regulations, ordinances, zoning
monitors air and groundwater requirements, or other rules

imposed by Federal, State, County,
or Local government bodies.

Bower's Landfill Wetlands habitat Flood and erosion State O&M program includes Prohibit groundwater extraction in David Wilson
Site,OH creation control quarterly inspection for leachate west field and restricting (312) BB6-1476
Region 5 Monitoring well integrity and gas formation, groundwater disturbance of the landfill surface. wilson.david@epa.gov
Fund lead monitoring, mowing cap If necessary, farming will be

vegetation. inspecting and prohibited on land west of site.
repairing the cap, and repairing
the fencing.

Chisman Creek Soccer and softball Wetlands preservation Routine O&M transferred to Prohibit excavation of soil, restrict Andrew C. Palestini,
Site, VA fields Prevention future direct York County Parks and building, and restrict groundwater (215) 814-3233
Region 3 contact Recreation; PRP responsible for use under and down gradient of palestini.andrew@epa.go
PRP lead O&M of engineering control the pits. v

equipment. Post closure
monitoring program for ground
and surface water down
gradient of the fty ash pits.

Anaconda Smelter 18-hole golf course Runoff and irrigation O&M and monitoring transferred Short-term institutional controls to Charles Coleman
Site, MT control to Deer Lodge County; O&M control access and land use will (406) 441·1150 Ext. 261
Region B Materials recycling requirements include monitoring be implemented throughout the coleman.charles@epa.go
PRP lead and maintenance of the area of the site. County v

vegetative cover and installation responsible for land use decisions
and maintenance of a fence and issuing redevelopment
around the perimeter of the site; permits.
Future transfer of site
ownership will transfer O&M
responsibilities.
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Exhibit One: Case Study Site Characteristics

Site Name Land Use Design Operation & Maintenance Objectives of Institutional RPM Infonnation
Considerations Controls

Raymark Site, CT Retail shopping Designed to allow future O&M program includes Some use restrictions on types of Mike Hill
Region 1 plaza development on top of conducting routine monitoring of businesses that can operate on (617) 918-1398
Fund lead cap such that no groundwater and surface property and restrictions on hill.michael@epa.gov

penetration of cap will water, O&M of DNAPL excavating below impermeable
be necessary collection system, O&M of soil layer.

gas collection system, and O&M
of enhanced gas collection
system.

Delaware Sand & Storage facility for load bearing; Owner inspects RCRA cap; Use of the surface area barrier is Phil Rotstein
Gravel Site, DE light industrial gas collection with vents monitors gas vents; mows restricted by weight, spillage, (215) 814-3232
Region 3 equipment located outside work storage, excavation, and other rotstein.phil@epa.gov
PRP lead area measures.

Mid-Atlantic Wood Parking lot for Wear surface over cap Developer inspects and Ensure the integrity of containment Eric Newman
Preserver Site, MD adjacent business maintains asphalt paving and structure is not compromised by (215) 814-3237
Region 3 carries out environmental (air, future use of the property. newman.eric@.epa.gov
PRP Lead surface water, sediments, &

groundwater) monitoring.

Industri-Plex Site, Transportation Design permeable and Air, surface, and ground-water Under development. The Joseph LeMay, P. E.
MA center; retail store; impermeable covers to quality monitoring and post- institutional controls will preserve (617) 918-1323
Region 1 office and .hotel prevent direct contact closure care consistent with the continued effectiveness of the lemay.joe@epa.gov
PRP lead space with soils contaminated RCRA regUlations. remedy, which ensures the

with heavy metals. The protection of human health and the
design considers long- environment, while allowing
term protectiveness! property owners greatest possible
effectiveness and use of the site.
freeze-thaw action.

DuPage County Natural recreation Minimized tree removal Forest Preserve District will Prohibit excavation of soil, Michael Bellot
Landfill/Blackwell area; hiking and over footprint of site. If handle all operation and restricting building and ground- Region 5
Forest Preserve, camping facilities; existing landfill gas maintenance, Rigorous water use. However, have 312-353-6425
IL sledding hill; lake system is incapable of inspections of cap integrity (i.e., petition flexibility to accommodate bellot.michael@epa.gov
Region 5 meeting recreational after weather events, look for non~invasive improvements
PRP Lead uses, system will go excessive wear in recreational

from· passive to active areas)
(designed to be
upgraded), additiOnal
gas collection:wells will
be added; and/or thermal
treatment device Will.be
added.
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Cap design and integrity

At the Raymark Superfund Site in
Connecticut, foundation pilings were
engineered into the protective cap, which
will support a 300.000 square foot retail
complex.

Capping underway at the Summitville
Mine Superfund Site, Rio Grande
County, Colorado.

Basic considerations in cap design lnclude material, thickness,
penneability and slope stability. However, the future use of the
site may require design components that incorporate specific
reuse considerations. At the Chlsman Creek slte, the cap was
engineered to serve as a foundation for future playing fields and
graded to allow for park structures such as bleachers and
fences. Precautions, such as placing underground utilities in
overslzed clay trenches, were taken to protect future workers
from comlng into contact with fly ash. At the Delaware Sand
and Gravel site, the wear surface was constructed to withstand
daily use by a sixteen-ton load-the weight of the heaviest
plece of equipment onsite, an eight-ton forklift with a maximum
front-end load of eight tons. Other design considerations may
take into account unique site characteristics; for example,
sledding at the DuPage Landfill site slope is limited to days
during which there are at least three inches of snow on the
ground. Caps can also he designed to accommodate large

commercial buildings.
For example,
underlying soils and waste were compacted through surcharging and
dynamic compaction, and in one area of the site, steel pilings were
installed below the protective cap at the Raymark lndustties site to
support the loada of the cap, parking lot, and a 300,000 square foot
retail shopping complex. Through a Prospective Purchaser
Agreement (PPA) (see page 13 for a discussion of PPAs), the
developer agreed to reimburse EPA for the additional costs
associated with the soil stabilization techniques implemented in
preparation for the future shopping complex, and agreed to avoid
actions that could disrupt the protective cover.

Runoffcollection system design and safety

Surface water runoff controls typically are used to prevent the migration of leachate or contaminant plumes
with lateral drainage features. Again, site reuse may entail modifications of system designs to contain or treat
the flow prior to release. Under EPA supervision, the PRP installed a state-of- the-art drainage system at
the Old WorkslEast Anaconda Smelter site. This system directs runoff from the hills which surround the
course into a large holding pond. The design of this unit protects the overall integrity of the cap, minimizes
stonnwater runoff to a nearby trout stream. and allows the water to be used as an irrigation source. At the
Anny Creek Landfill site, concerns of flooding in low lying areas where treated water feeda into the adjacent
Army Creek resulted in modifications to the slope and discharge layout of several existing onsite sediment
basins to create a standing wetlands area. One of the sediment basins, already colonlzed with native wetland
plant species. was left in its natural state. The second basin was replanted with plant species typical to
riparian wetlands in the area. At the Chisman Creek Landfil1 site, the surface water collection system was
so efficient that the York County Parks and Recreation Department had to re-sod the support layer to slow
rainwater drainage in order to maintain grass on the fields.
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Monitoring well location and design

Containment remedies generally include monitoring wells to ensure that leachate from the contained mass
does not migrate to underlying groundwater. The location and design of these wells can be planned so that
site reuse does not affect use of the wells. At the Bower's Landfill site, monitoring wells in the constructed
wetland area were fitted with risers and the surrounding earth was mounded to minimize water intrusion
through the wells and to make access easier during flood conditions.

Leachate/Gas collection system design and safety

Leachate and gas collection and treatment systems are also design considerations that may be integrated with
future land use. Both the placement of collection equipment and treatment options (e.g_, vents and flares)
can be planned to accommodate future reuse. Gas vents at the Delaware Sand and Gravel site were installed
horizontally, away from the reuse area, and towards an unobstructed five acres. This portion of the property
will not be reused due to unsuitable slope. Engineers at the Chisman Creek site discovered that the original
design of the groundwater collection system would significantly impact the stability of the land under the
highway bisecting the site and several nearby homes. To avoid these impacts, a series of horizontal drains
were drilled laterally into the base of the ash pit. This lower-cost and more efficient design was adapted from
highway construction projects and required the use of a specially constructed drill rig. At the Army Creek
site, gooseberry was planted around the gas vents to provide a food source fOT animals as well as visual cover
of the vent pipes. At the DuPage County Landfill site, the Forest Preserve District agreed to conduct
breathing zone ambient monitoring that includes different seasonal variations and atmospheric changes. If
the existing landfill gas system does not meet recreational use safety requirements, the Record of Decision
is written to change the gas collection system from passive to active (the system was designed to be
upgraded), to add additional gas collection wells, and/or to add a thermal treatment device.

Vegetation Choice

The vegetation selected for containment remedies generally will help reduce erosion and water penetration
and enhance evapotranspiration. Vegetative support layers usually are organic silty loam topsoil, and
vegetation generally has shallow roots and may be selected based on a low possibility of bioaccumulation.
At the DuPage County Landfill site, the Forest Preserve District conducted an Arboreal Study to determine
if the trees and brush were detrimental to the cap. Although some trees were eliminated to allow for the
footprint of the planned site cap, every effort was made to remove as few trees as possible. At the Anny
Creek landfill site, EPA consulted with ecologists to identify specific grains, wildflowers, and vegetation that
would attract migratory birds. The selected seed mixture provided the land coverage and erosion control
needed to maintain the integrity of the cap, while providing food and habitat to a variety of plant and animal
species. A similar revegetation strategy was used at the Delaware Sand and Gravel site for those portions
of the property that were unusable for redevelopment because of slope or other terrain-related factors. One
significant change in the seed mix used to revegetate the Delaware Sand and Gravel site was the absence
of red clover seed, as previous experience at the Army Creek site indicated that this plant attracted unwanted
burrowing animals.

Institutional Controls

Remedies that involve on-site containment of waste often incorporate institutional controls to prevent an
unanticipated change in land use that could result in unacceptable exposures to contamination, or at a

Reuse ofCERCLA Landfill and Containment Sites 10



minimum, alert future users to the residual risks and monitor for any
changes in use. Examples of institutional controls include land use
regulations imposed by local governments, property law devices such
as easements and covenants that restrict future land or resource use,
and informational devices such as deed notices that inform
prospective purchasers of residual on-site contamination. For
example, a local ordinance might prohibit the use of contaminated
groundwater or require periodic maintenance of a parking lot or other
engineered barrier. Jack Nick/aus testing out a sand trap

at the Old Works Golf Course
developed over a 120-ac(e capped

Institutional controls play a key role in ensuring long-tenn area at the Anaconda Superfund Site.
protectiveness, and should be evaluated and implemented with the The 14,000 cubic yards ofblack sand
same degree of care as is given to other elements of a remedy. In in the course sand traps is finely
developing remedial alternatives that include institutional controls, ground inert smelting slag.

EPA detennines the type of institutional control to be used, the existence of the authority to implement the
institutional control, and the appropriate entity's resolve and ability to implement the institutional control. An
alternative may anticipate two or more options for establishing institutional controls, but should fully evaluate
all such options. Because of their importance in restricting future land uses, it is best to identify the need for
institutional controls as early in the remedy selection process as possible to identify implementation and long­
term enforcement issues. It also is vital that stakeholders be informed whenever institutional controls are
added or modified so that future development can accommodate existing or altered land-use restrictions.

Native grasses and flowers at the restored
Army Creek Landfill Site.

EPA personnel working at the Old WorkslEast Anaconda site
crafted a creative solution for ensuring compliance with
institutional controls while allowing for continued redevelopment
at the site. Citizens, the PRP, and local, state, and federal
government officials fonned the Old WorkslEast Anaconda
Development Area (OWIEADA) to promote redevelopment of
a 1,300 acre area of the site. The Anaconda-Deer Lodge County
Comprehensive Master Plan was then prepared to provide
guidance for accommodating future development and its possible
effects on the environment and surrounding land uses. The
Master Plan incorporates a Development Pennit System (DPS),
which regulates proposed development activity or land use
located anywhere on the site, such as drilling wells, excavation,
or new construction, irrespective of land ownership, to ensure it
is consistent with environmental and safety guidelines. Other
institutional controls such as land use and groundwater
restrictions, private land ownership controls, dedicated
developments, covenants, and easements, will be implemented
to complement the DPS and ensure overall compliance with the
Master Plan.

The DuPage Landfill site has institutional controls in place that prohibit construction of buildings on the site;
however, language does provide the flexibility to petition for non-invasive improvements. For example, the
Forest Preserve District successfully petitioned to put a temporary building at the top of the hill during the
winter months for the purpose of renting toboggans.
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Operation and Maintenance

Operation and Maintenance (O&M) activities protect the integrity of the selected remedy for a site. O&M
measures are initiated after the remedy has achieved the action objectives and goals outlined in the Record
of Decision (ROD), and after the remedy is determined to be operational and functional (O&F) based on
State and Federal agreement. Typically, remedies are considered O&F either one year after construction
is complete or when the remedy is functioning properly and performing as designed-whichever is earlier.
Remedies requiring O&M measures include landfill caps, gas collection systems, groundwater
extraction/treatment systems, groundwater monitoring, and/or surface water treatment. Once the O&M
period begins, the State or PRP is responsible for maintaining the protectiveness of the remedy in perpetuity.
O&M monitoring typically includes four components: inspection; sampling and analysis; routine maintenance;
and reporting. Although O&M activities may be transferred through a rental or purchase agreement to a new
owner, the State or PRP is still ultimately responsible for the protectiveness of O&M activities. However,
the costs for O&M activities can often be offset through reuse or redevelopment at a site.

For example, the softball fields and recreational sports complex created as part of the redevelopment of the
Chisman Creek Superfund site are operated by York County. The O&M activities at the site, such as
mowing the grass, preventing cap deterioration, and routine repairs, are now handled by the County as part
of their normal park operations. This has, in effect, eliminated the costs for O&M at the site. Another
example is the result of the redevelopment that took place at the Army Creek Landfill site. EPA determined
that converting the site into a wildlife enhancement area would provide a much needed protective habitat for
various birds and wildlife. Various grains, wildflowers and custom vegetation were planted on the site cap
to encourage migratory birds to stop and feed on the land. Bird boxes also were installed along the riparian
wetlands of Army Creek to encourage nesting. The site is mowed once a year before the nesting season to
provide food and shelter for migratory birds. Additionally, the site is mowed on alternating years in vertical
or horizontal grids that leave straight stands of protective, vegetative cover for terrestrial animals. Gooseberry
was planted around the gas vents to provide a food source for animals as well as visual cover of the vent
pipes. Cap integrity is maintained through removal of deep-rooting, woody plants from the capped area and
a humane trapping and relocation of woodchucks that may burrow into the cap. O&M at this site also
includes activities to minimize invasion of non-native reeds into the wetlands area. Revegetation of the site
and reconstruction of the wetlands was completed at no additional cost to the Agency, has not significantly
increased operation activities at the site, and has decreased some maintenance activities, such as mowing
the site, to once per year.

REUSE CONSIDERATIONS
The following sections summarize select EPA guidance and tools for stakeholders interested in reusing a site
at which containment is part of the remedy. These sections include discussions on early involvement of
stakeholders, confirmation of reuse viability, and use of redevelopment tools that are available in the event
that reuse is desired.

Solicit Input from Stakeholders

The actual reuse of a site is driven by many factors, including the local business climate, Teal estate and land
prices, and natural site features. However, the most important aspect when determining the reasonably
anticipated future land reuse is the early involvement of all interested parties. Throughout the cleanup
process, from site discovery to construction completion, EPA encourages open dialogue with the community
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to detennine the reasonably anticipated future land reuse. Reuse can create many benefits that productively
impact local communities, including new jobs, higher property values, and better quality of life through the
preservation of open space and recreational areas. If all stakeholders, including the community, state, and,
if applicable, PRPs, should reach an agreement on what they believe reuse may be as early as possible in the
RIIFS process if a containment remedy is being considered for the site, EPA can be reasonably confident
about the future use. For municipal landfill sites, the presumptive remedy allows for an up-front assumption
regarding the appropriate remedial alternatives in the RIfFS process (i.e., scoping).

Fact sheets, notices in local newspapers and/or public meetings are appropriate notification tools for beginning
the dialogue concerning reasonably anticipated future uses of the site. In addition, a letter, phone call or other
appropriate communication to the local land use planning authority associated with the site may be made prior
to such notifications. More focused communications, such as letters or fact sheets may be mailed or hand
delivered to adjacent property owners, especially when a residential neighborhood is situated in close
proximity to the site. This is especially important because in some instances the local residents near the
Superfund site may feel disenfranchised from the local land use planning and development process. Also,
if the site is located in a community that is likely to have environmental justice concerns, extra efforts may
be made to reach out to and confer with segments of the community that are not necessarily reached by
conventional communication vehicles or through local officials and planning commissions.

A critical component of the notification and discussion process is a clear explanation of the limits of
reasonably anticipated future land uses. For example, reuse of municipal landfills as residential developments
is discouraged. In addition, site managers should begin a dialogue with PRPs so that they continue the
process if they assume responsibility for the RIIFS and future site reroediation activities. Through early and
open dialogue with stakeholders, EPA believes that realistic land-use scenarios can be developed that will
facilitate the RllFS, and expedite the cleanup and ultimately the redevelopment of the site.

Confirm Reuse Viability during RUFS Process

Once the reasonably anticipated future land use(s) of a site is identified, it is important to confirm the viability
of planned uses by analyzing data collected during the RIIFS, such as the nature and extent of contamination,
containment alternatives, site topography, and other factors presented previously. Any combination of
unrestricted uses, restricted uses, or use for long-tenn waste management may result, but it is important to
confirm that the reuse options desired by the community are viable given the characteristics of the site. By
maintaining an active role in site planning, EPA can attempt to accommodate site reuse, where possible,
ensure that reuse options are consistent with the presumptive remedy or other containment design, and verify
that any institutional controls ensure protection of human health and the environment and enforce limitations
on reuse.

Redevelopment Tools

Once community outreach has been initiated and EPA has gathered information on possible reuse options,
the Agency can attempt to ensure that the remedy is protective for the reasonably anticipated reuse. EPA
has worked with States and localities to develop and issue guidance that will clarify the liability of prospective
purchasers, lenders, property owners, and others regarding their association with activities at a site. These
guidance documents state EPA's decision to use its enforcement discretion not to pursue such parties in
specific situations. EPA anticipates that these clear statements will alleviate concerns these parties may
have, and will facilitate their involvement in cleanup and redevelopment. Three guidance documents of
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particular interest are described in greater detail below.

Prospective Purchaser Agreements

The prospective purchaser agreement (PPA) is a tool that EPA may use to facilitate cleanup and
redevelopment of contaminated property, with over 90 PPAs signed through the end of fiscal year (FY) 1998.
Through PPAs, EPA provides parties interested in acquiring contaminated property with CERCLA covenants
not to sue for cleanup of preexisting environmental conditions. PPAs also shield purchasers from contribution
claims by liable parties who may seek to recover some of their cleanup expenses from purchasers. PPAs
may relieve the liability concerns of prospective purchasers, and, therefore, facilitate the cleanup and reuse
of contaminated properties.

In 1995, EPA issued guidance expanding the circumstances under which the Agency will provide covenants
not to sue to prospective purchasers of contaminated properties. The Guidance on Agreements with
Prospective Purchasers of Contaminated Property gives the Agency greater flexibility to enter into
agreements under which EPA agrees not to sue the purchaser for contamination that existed at the time of
the purchase. Included in the guidance is a model PPA to streamline and facilitate negotiations with
prospective purchasers.

PPAs ensure continued protection of the site after it is passed along to a purchaser. Through PPAs, a
prospective purchaser must commit that the continued operation of the facility or redevelopment will not
aggravate or contribute to the existing contamination or interfere with EPA's response action. The
prospective purchaser also must agree that the future use of the property wiJI not pose health risks to the
community and those persons likely to be present at the site. Under the appropriate sections of the settlement
document, EPA can include provisions to ensure that the remedy design specifications are not violated; that
long-tenn O&M activities at the site are attended to; and that there is compliance with institutional controls.
EPA and developers have entered into PPAs at the Anaconda Smelter, Mid-Atlantic Wood Preservers,
Raymark, and Industri-Plex sites.

Partial Deletton from the Nattonal Priorities List (NPL)

Where there is substantial agreement among local residents, land use planning agencies, owners, and
developers, EPA can be reasonably confident about the future use of the site. In such cases, site managers
may consider the feasibility of deleting a parcel of land from the NPL. Site size and the extent of
contamination are factors to consider in a decision to partially delete. If the site can realistically accommodate
the entire remedial footprint, an appropriate buffer zone and the planned reuse option, then partial deletion of
the site may be possible. EPA has used its partial deletion authority at 14 sites through the end ofFY98.

The National Contingency Plan (NCP) establishes the criteria that EPA uses to delete sites from the National
Priorities List. In accordance with 40 CFR § 300.425(e), sites may be deleted from the NPL where no
further response is appropriate to protect public health or the environment. In making such a determination,
EPA considers, in consultation with the State, whether any of the following criteria have been met:

Section 300.425(e)(I)(I). Responsible parties or other persons have implemented all appropriate
response actions required;
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Section 300.425(e)(1)(ii). AU appropriate Fund-financed response under CERCLA has been
implemented, and no further response action by responsible parties is appropriate; and

Section 300.425(e)(I)(iii). The remedial investigation has shown that the release poses no significant
threat to public health or the environment and, therefore, taking of remedial measures is not appropriate.

Partial deletion of an NPL site is initiated when EPA prepares and publishes relevant documents, which are
made available in the Deletion Docket at an official information repository. The State, with respect to the
NPL site and applicable operable units, is asked to concur on EPA's final determination regarding the partial
deletion. Concurrent with a Notice of Intent in the Federal Register, a notice is published in a newspaper
of record and is distributed to appropriate Federal, Tribal, State, and local government officials, and other
interested parties. These notices announce a thirty (30) day public comment period on the deletion package,
which commences on the date of publication of the notice in the Federal Register and the newspaper of
record. If, after review of all public comments, EPA determines that the partial deletion from the NPL is
appropriate, EPA will publish a final notice of partial deletion in the Federal Register. Site managers should
explicitly state from the initiation of this scenario that EPA cannot participate in any activities associated with

the deleted portion of the site.

Comfort/Status Letters

In order to minimize stakeholder liability concerns associated with a potentially reusable site, Regional staff
may issue a comfort letter. These letters provide potential buyers with as much infonnation as possible from

which to draw their own conclusions of the potential risk of Superfund liability. Three types of letters can be
issued to parties who purchase, develop or operate a restored property:

No Current Federal Superfund Interest Letter - a letter sent at a site that EPA deleted from the NPL
or that EPA no longer includes on its list of potential Superfund sites;

Federal Interest Letter - a letter indicating the status of EPA's involvement, where EPA anticipates
or has already begun a response at the site; and

State Action Letter - a letter stating that the corresponding state has assumed response action at the

site.

By establishing early contact with potential stakeholders, defining realistic beneficial reuse options, and using
the full range of redevelopment tools, site managers may be able to accommodate reasonably anticipated land

uses at municipal landfills and other sites using containment remedies.

Limits to Betterment Activities

At sites with reuse potential, stakeholders may propose an action that is beyond the authority of the Agency.
EPA may modify a remedial action if EPA finds that the proposed change or expansion is necessary and
appropriate to the EPA-selected remedial action. In this case, any additional costs would be paid as part of
the remedial action. If EPA finds that the proposed change or expansion is not necessary to the selected
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remedial action, but would not conflict or be inconsistent with the EPA-selected remedy, EPA may agree to
integrate the proposed change or expansion into the planned CERCLA remedial work if:

• The state, PRP. or developer agrees to fund the entire additional cost associated with the change or
expansion; and

The state, PRP, or developer agrees to assume the lead fOT supervising that component of the remedy,
or if EPA detennines that component cannot be conducted as a separate phase or activity, for
supervising the remedial design and construction of the entire remedy.

If a state does not concur in a remedial action selected by EPA, and the state desires to have the
remedial action conform to an ARAR that has been waived under § 300.430(I)(l)(ii)(C), a state may
seek to have that remedial action so conform in accordance with the procedures set out in CERCLA
section 121(1)(2).

The Raymark site is an example of a remedy that included an enhancement. EPA worked closely with the
developer to incorporate redevelopment plans into the containment strategy for the site. The developer
requested that a series of soil stabilization techniques be used, including the installation of steel pilings below
the cap to support the planned retail shopping complex. EI'A signed a PPA with the developer that ensured
that the company paid for the installation of the steel pilings and other enhancements.

CONCLUSIONS

The Superfund Redevelopment Initiative, which is aimed at choosing cleanups consistent with reasonably
anticipated reuse where possible, is a program that can yield positive economic, environmental, and social
benefits for communities with Superfund sites. The keys to a successful reuse effort are: remedies that are
protective for reasonably anticipated future land uses, institutional controls that impose necessary reuse
limitations, early and active participation from all stakeholders, and appropriate enforcement tools for
redevelopment.

The essential step to success is to incorporate the plan to reuse the site with the plan to clean up the site.
With the municipal landfill presumptive remedy, it may be possible to accommodate ecological, recreational,
or commercial/industrial reuses in the cleanup plan. Whatever the intended future use of the site, all landfill
remedies must first be designed to protect the integrity of the cap. EPA must maintain an active role in reuse
planning to ensure that reasonably anticipated future reuse options are consistent with the presumptive
remedy or other containment design, and that institutional controls and O&M activities are managed properly.
Additional keys to success require the early and active participation of all stakeholders, including EPA, the
appropriate state and local authorities, any PRPs, and the site neighbors and surrounding community. EPA
can help facilitate the reuse of a site, but cannot accomplish this goal on its own. Therefore, it is imperative
that site managers take the appropriate steps to involve these stakeholders as early as possible in the process.
Early discussions with stakeholders will help ensure that the interests of all involved and affected parties are
properly represented. Also, if the need arises based on these discussions, it may be appropriate for EPA to
use legal tools like PPAs and model comfort letters to clarify potential issues of liability. By following these
steps, EPA believes that realistic land-use scenarios may be accommodated in cleanup and redevelopment
of sites, where possible.
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landfills is frequently used for residential purposes.
Therefore) based on site·specific circumstances, it may be
appropriate to consider future residential use for ground
water and other exposure pathways when assessing risk
from areas of contaminant migration.

4. Developing the Response Action

As a first step in developing containment alternatives,
response action objectives should be developed on the
basis of the pathways identified for action in the
conceptual site model. Typically, the primal)' response
action objectives for municipal landfill sites include:

Presumptjye Remedy

Preventing direct contact with landfill
contents;

Minimizing infiltration and resulting
contaminant leaching to ground water;

Controlling surface water runoff and
erosion;

Collecting and treating contaminated
ground water and leachate to contain
the contaminant plume and prevent
further migration from source area;
and

Controlling and treating landfill gas.

Non-Presumptive Remedy

Remediating ground water;

Remediating contaminated surface
water and sediments; and

Remediating contaminated wetland
areas.

As discussed in Section 3, "Defining Risks," the
containment presumptive remedy accomplishes all but
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RTIFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments, and wetland areas) and on collecting data to
support design of the containment remedy.

Treatment of Hot Spots

The decision to characterize and/or treat hot spots is a
site-specific judgement that should be based on the
consideration of a standard set of factors. Highlight 4
lists questions that should be answered before making

6

the decision to characterize and/or treat hot spots. The
overriding question is whether the combination of the
waste's physical and chemical characteristics and volume
is such that the integrity of the new containment system
will be threatened if the waste is left in place. This
question should be answered on the basis of what is
lID=.about a site (e.g., from operating records or other
reliable information). An answer in the affirmative to all
of the questions listed in Highlight 4 would indicate that
it is likely that the integrity of the containment system
would be threatened, or that excavation and trealroent of
hot spots would be practicable, and that a significant
reduction in risk at the site would occur as a result of
treating hot spots. EPA expects that few CERCLA
municipal landfills will fall into this categol)'; rather,
based on the Agency's experience, the majority of sites
are expected to be suitable for containment only, based
on the heterogeneity of the waste, the lack of reliable
information concerning disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and/or hazardous waste co­
disposed with municipal waste at CERCLA municipal
landfills varies from site to site, as does the amount of
information available concerning disposal histol)'. It is
impossible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
about the landfill contents is expected. Uncertainty by
itself does not call into question the containment
approach. However, containment remedies must be
designed to take into account the possibility that hot
spots are present in addition to those that have been
identified and characterized. The presumptive remedy
must be relied upon to contain landfill contents and
prevent migration of comtaminants. This is accomplished
by a combination of measures, such as a landfill cap
combined with a leachate collection system. Monitoring
will further ensure the continued effectiveness of the
remedy.

The following examples illustrate site-specific decision
making and show how these factors affect the decision
whether to characterize and/or treat hot spots.

Examples of Site-Specific Decision Making
Concerning Hot Spot Characterization!
Treatment

There is anecdotal information that approximately 200
drums of hazardous waste were disposed of at this 70­
acre former municipal landfill, but their location and
contents are unknown. The remedy includes a landfill cap
and ground-water and landfill gas treatment.

A search for and characterization of hot spots is not
supported at Site A based on the questions listed in



§300.430

(8) The lead agency shall notify the
support agency of the alternatives that
will be evaluated in detail to facilitate
the identification of ARARs and. as ap­
propriate, pertinent advisories, cri­
teria. or guidance to be considered.

(9) Detailed analysis of alternatives. (i)
A detailed analysis shall be conducted
on the limited number of alternatives
that represent viable approaches to re­
medial action after evaluation in the
screening stage. The lead and support
agencies must identify their ARARs re­
lated to specific actions in a timely
manner and no later than the early
stages of the comparative analysis. The
lead and support agencies may also, as
appropriate. identify other pertinent
advisories, criteria, or guidance in a
timely manner.

(ii) The detailed analysis consists of
an assessment of individual alter­
natives against each of nine evaluation
criteria and a comparative analysis
that focuses upon the relative perform­
ance of each alternative against those
criteria.

(iii) Nine criteria for evaluation. The
analysis of alternatives under review
shall reflect the scope and complexity
of site problems and alternatives being
evaluated and consider the relative sig­
nificance of the factors within each cri­
teria. The nine evaluation criteria are
as follows:

(A) Overall protection of human health
and the environment. Alternatives shall
be assessed to determine whether they
can adequately protect human health
and the environment. in both the
short- and long-term. from unaccept­
able risks posed by hazardous sub­
stances, pollutants, or contaminants
present at the site by eliminating. re­
dUCing, or controlling exposures to lev­
els established dUring development of
remediation goals consistent with
§ 300,430{e) (2) (i). Overall protection of
human health and the environment
draws on the assessments of other eval­
uation criteria, especially long-term
effectiveness and pennanence, short­
term effectiveness, and compliance
with ARARs.

(8) Compliance with ARARs. The al­
ternatives shall be assessed to deter­
mine whether they attain applicable or
relevant and appropriate requirements
under federal environmental laws and

72

40 CFR Ch. I (7-1-03 Edition)

state environmental or facility siting
laws or provide grounds for invoking
one of the waivers under paragraph
(f) (l)(ii){C) of this section.

(C) Long-tenn effectiveness and perma­
nence. Alternatives shall be assessed
for the long-term effectiveness and per­
manence they afford. along with the
degree of certainty that the alternative
will prove successful. Factors that
shall be considered, as appropriate, in­
clude the following:

(1) Magnitude of residual risk re­
maining from untreated waste or treat­
ment residuals remaining at the con­
clusion of the remedial activities. The
characteristics of the residuals should
be considered to the degree that they
remain hazardous, taking into account
their volume, toxicity, mobility, and
propensity to bioaccumulate.
{~ Adequacy and reliability of con­

trols such as containment systems and
institutional controls that are nec­
essary to manage treatment residuals
and untreated waste. This factor ad­
dresses in particular the uncertainties
associated wi th land disposal for pro­
viding long-term protection from re­
siduals; the assessment of the potential
need to replace technical components
of the alternative, such as a cap, a slur­
ry wall, or a treatment system; and the
potential exposure pathways and risks
posed should the remedial action need
replacement.

(0) Reduction of toxidty, mobility, or
volume through treatment. The degree to
which alternatives employ recycling or
treatment that reduces toxicity, mobil­
ity, or volume shall be assessed. includ­
ing how treatment is used to address
the principal threats posed by the site.
Factors that shall be considered, as ap­
propriate, include the following:

(I) The treatment or recycling proc­
esses the alternatives employ and ma­
terials they will treat;

(~ The amount of hazardous sub­
stances, pollutants, or contaminants
that will be destroyed. treated, or recy­
cled;

(3) The degree of expected reduction
in toxicity, mobility, or volume of the
waste due to treatment or recycling
and the specification of which reduc­
tion{s) are occurring:

(4) The degree to which the treat­
ment is irreversible:
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Since Superfund's inception in 1980, the removal and remedial programs have found that certain categories of sites have
similar characteristics, such as the types of contaminants present, past industrial use, or the environmental media that are
affected. Based on a wealth of information acqUired from evaluating and cleaning up these sites, Superfund is undertaking
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The Municipal Landfill Pilot Project

Faster... Cleaner...Safer

Questions should be addressed to Andrea McLaughlin at
FTS 678-8365.

RPMs who participate in the project and implement the
municipal landfill manual at their sites will become mem­
bers of the team and will be available to assist other RPMs
in developing streamlined RI/FSs. These RPMs will be a
resource for their Regions, providing assistance in stream­
lining remedy selection at all future municipal landfill
sites.

Superfund kicked off a new pilot project designed to criteria established for when additional sampling will
expedite the site investigation and remedy selection occur. Streamlining of the baseline risk assessment will
process for municipal landfills with a visit to Ie depend upon data obtained in the first phase of
Region Von March 18-20, 1992. Superfund "" ~Cce rateet sampling.
anticipates that remedy selection may ~v C.I
be streamlined for municipal landfills ~-:> '$ Four other Superfund municipal
because they typically share similar 0~ ~-:>. landfill sites have been identified
characteristics and because con- ~ , as candidates for participation in·
tainment and ground water :;, (:. the project: Lexington County
cleanup frequently is the appro- en ' i "'0 Landfill, LeXington County,
priate remedy for these sites. ., ....:.5i . South Carolina (Region IV); BFII

,-- ;i~. \ Rockingham, Rockingham, Ver-
. " mont (Region I); Sparta Landfill,

Sparta Township, Michigan (Re­
gion V); and Beulah Landfill,
Pensacola, Florida (Region IV).

The review team anticipates meeting with the RPMs for
these sites during April, May, and June 1992.

An existing EPA manual, Con­
ducting Remedial Investigations!
Feasibility Studies for CERCLA
Municipal Landfill Sites, outlines
streamlining techniques for municipal landfills. The goal
of the initiative is to aid the Regions in implementing the
manual, so that site characterization, the baseline risk
assessment, and the number of alternatives considered
will be streamlined at every municipal landfill site.

Albion Sheridan Township landfill, a municipal landfill in
Michigan, was the first site to participate in the pilot
Project. A team of Remedial Project Managers (RPMs) from
several Regions and experts on landfill construction met
with the site RPM in Grand Rapids, Michigan to develop
the site strategy. As a result of the meeting, site character­
ization will be conducted in a phased approach, with
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The Presumptive Remedy Selection Initiative

Since Superfund's inception in 1980, the removal and remedial programs have found that certain categories of sites have
similar characteristics, such as the types of contaminants present, past industrial use, or the environmental media that are
affected. Based on a wealth of information acquired from evaluating and cleaning up these sites, Superfund is undertaking
an initiative to develop presumptive remedies that are appropriate for specific types of sites, contaminants, or both. This
initiative is part of a larger program, known as the Superfund Accelerated Cleanup Model (SACM). which is designed to
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The objective of the presumptive remedies initiative is to use clean-up techniques shown to be effective in the past at similar
sites in the future. The use of presumptive remedies will streamline removal actions, site studies. and clean-up actions, thereby
improving consistency, reducing costs, and increasing the speed with which hazardous waste sites are remediated.

Pilot Project Findings

The experience of the expert team
supports the usefulness of a lim­
iteiI risk assessment to initiate early

action at two of the pilot sites. Specifically, for the sQlrce
a= of these two sites (I.e., the discrete landfill area), a
Q,\IantjtatiVe risk assessment that considered all chemicals,
their potential additive effects, etc., was not necessary,

Faster...C/eaner...Safer

Background

The preamble to the National Con­
tingency Plan (NCP) identifies
municipaJ landfills as a type of site
where treatment of the waste may
be impracticable due to the size
and heterogeneity of the contents.
Because of this, containment will
often be the appropriate response
action for the source area of mu-
nicipallandfIll sites. Such containment remedies are likely
to include a landfill cap; ground-water treatment or con­
tro!; leachate collection and treatment; and landfill gas
collection and treatment, as appropriate.

Purpose The municipal landfill manual states that baseline risk
assessments at municipal landfill sites may be streamlined

The Superfund Municipal Landfill Expert Team has com- or limited in order to initiate early remedial action on the
pleted Tour site visits under the Municipal Landfill Pilot most obvious landfill problems (e.g.. ground waterI
Project. 'The pilot project implements a 1991 streamlining leachate, landfill contents, and landfill gas). One method
manual, "Conducting Remedial Investigations IFeasibil- for establishing risk using a streamlined arproach is to
ity Studies for CERCLA Municipal landfIll Sites" (hereaf- compare contaminant concentration levels (i available) to
ter referred to as "the manual"). This bulletin presents key standards that are potential chemical-specific aprlicable
findings from the pilots completed to date, particularly or relevant and appropriate requirements (ARARs for the
with respect to the level of detail that was appropriate for action. The manual states that where established standards
establishing nsk, and therefore a basis for reme- for one or more contaminants in a given medium
dial action, at two of the sites. celer: • are clearly exceeded, remedial action is gen-

~ P.c 8&eet erally warranted.'The manual further
~~ C", states that ultimately it is necessary to
~ ~~ demonstrate that the final remedy

lri ~ addresses all pathways and con-
g " tamtnants of concern, not just thosecff "0 that triggered the remedial action.

'See "Superfund AcceleratedCleanup Bulletin. Presumptive Remedies for Municipal Landfill Sites, ~ Publication 9203.1-021, Volume 1, Number 1, April
1992.

'See also OSWER Directive 9355.0-30, "Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions," April 22, 1991, which states that
if MCLs or non-zero MCLGs are exceeded, [remedial] action generally is warranted.



either to establish a basis for action or to establish clean-up
levels. For these two sites, the justification for early reme­
dial action was based on existing ground-water data.
Ground-water data are not available for the other two sites.

Sites with Ground-water Data

with available ground-water data. If contaminants are not
identified above MCLs or non-zero MCLGshowever,
additional pathways, such as surface contamination and
landfill gas, will be characterized next, and a focused
quantitative risk assessment conducted to establish basis
for remedial action.

(I) a quantative risk assessment was not warranted
for the = areas of the two pilot sites where
ground-water data were available and contami­
ants exceeded chemical-specific standards; justi­
fication for action was the exceedance of the stan­
dards;

a focused risk assessment generalIy will be neces­
sary for areas other than the landfill source itself
(such as areas where contaminants have ntigrated
from the source) to determine the need for addi­
tional remedial action beyond areas normally ad­
dressed by the cap; and

Further, streamlining the risk assessment elimi­
mated the need for sampling and analysis of these
sOllrce areas to support the calculation of current
or future risk;

(2)

(3) a focused risk assessment generally will be neces­
sary to determine the need for remedial action at
sites where ground-water concentrations do not
exceed MCLs or non-zero MCLGs unless other
conditions provide a clear justification (e.g. un­
stable slopes).

These conclusions are directly applicable to the four pilot
sites only; however, based on these findings, the municipal
landfIll expert team is developing an Agency directive that
will provide additional guidance on conducting baseline
risk assessments at municipal landfIll sites. For additional
information on the directive or the municipal landfill pilot
project, please call Andrea McLaughlin at 703-603-8793.

Areas of Contaminant Migration

One of the expert team's key findings is that almost every
municipallandfill site has some unique characteristic that
may require additional study. Unique characteristics en­
countered during the pilot visits include leachate dis­
charge to a wetland at one site and significant surface water
run-off due to drainage problems at another. These rath­
ways will require characterization and conventiona risk
assessment to determine whether remedial action is war­
ranted beyond the source area, and if so, the type of action
that is appropriate.

Pilot Study Findings and Conclusions

The expert team's conclusions from the four pilots, then,
are that:

For the SQlIree areas of the two sites with existing ground­
water data, the basis for action was ground-water contami­
mation at levels exceeding non-zero MCLGs or MCLs;
therefore, a complete quantitative risk assessment was not
necessary to establish risk (and therefore a basis for action)
at these sites. Furthermore, a quantitative risk assessment
was not needed to evaluate whether the containment rem­
edy addressed alI pathways and contaminants of concern
associated with the source. Rather, alI potential migration
pathways were identified (using the conceptual site model)
and compared to those addressed by the containment
remedy as follows:

Finally, a quantitative risk assessment was not required to
determine clean-up levels for the SO!!Tce areas, since the
type of cap will be determined by closure ARARs and
ground-water clean-up levels may oe based on MCLs, non­
zero MCLGs, or more-stringent, promulgated, state levels.

NOTE: In some cases, a risk assessment may be required to
determine the risk associated with contaminants in landfill
gas. Landfill gas collection wilI frequently be a necessary
component of the remedy to insure cap integrity. There
may be an additional need for treatment of the collected
gas based upon the contaminants present. In some cases,
state ARARs may identify clean-up levels for such con­
taminants, and in some cases health-based levels will be
appropriate. This issue will be addressed in further detail
in future guidance.

Sites with No Existing Ground_water Data

Ground-water data are not yet available for two of the pilot
sites; for these sites, the folIowing tiered approach was
recommended. Once ground-water data are obtained, a
clear basis for action may be established, and the remedy
selection may be streamlined as described for the two sites

• exposure to contaminated ground water (including
any contaminated ground water moving off-site)
addressed by ground-water treatment/control (in­
cluding assessment of current exposure); and

• exposure to landfill gas addressed by gas collection
and treatment, as appropriate.

This comparison revealed that the containment remedy
addressed alI pathways associated with the sources at
these sites.

• direct contact threat and surface water run-off ad­
dressed by capping;
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Technical Memorandum: 
Evaluation of Potential “Hot Spot” Occurrences and Removal 

For Radiologically Impacted Soil 
West Lake Landfill OU-1 

 
 
 
INTRODUCTION 
 
The West Lake Landfill Superfund Site consists of two Operable Units (OUs).  OU-1 
includes two areas, Areas 1 and 2, where radiologically impacted soil was mixed with 
municipal solid waste and construction debris.  A Remedial Investigation report was 
previously completed for OU-1 (EMSI, 2000).  A draft Feasibility Study (FS) for OU-1 
was developed to identify and evaluate potential remedial alternatives for the radiological 
impacted soils present in Areas 1 and 2 of the West Lake Landfill (EMSI, 2000). 
 
During the development of remedial alternatives in the FS, the Respondents considered 
the potential presence of “hot spots” and evaluated the potential need for consideration of 
hot spot removal as part of the remedial alternative evaluation for OU-1.  For CERCLA 
municipal landfills such as the West Lake Landfill, EPA guidance indicates that “hot 
spots consist of highly toxic and/or highly mobile material and present a potential 
principal threat to human health and the environment.” (EPA, 1993).  EPA guidance 
further states that “Hot spots at CERCLA municipal landfills typically consist of liquids, 
buried drums or other highly mobile and toxic wastes that are present in a discreet area or 
portion of the landfill.”  As discussed further below, the FS concluded that there are no 
“hot spots” in the West Lake Landfill, and that implementation of hot spot removal as 
part of the remedial actions that may be undertaken for OU-1 is not warranted based on 
EPA guidance.  Moreover, it is not practical and could potentially result in unacceptable 
risks to remediation workers.  The additional risks involved in a hot spot removal 
significantly exceed the risks of leaving the waste in place as proposed in the FS.  
 
The EPA Remedial Project Manager (RPM) requested at a June 14, 2000 meeting that the 
OU-1 Respondents prepare a separate technical memorandum addressing the evaluation 
of potential hot spots and possible removal of such hot spots.  Specifically, at the June 14, 
2000 meeting among EPA, a representative of the Missouri Department of Natural 
Resources (MDNR) and the Respondents, the EPA RPM requested the Respondents to 
submit a technical memorandum to evaluate potential “hot spot” removal of 
radiologically impacted soil present in Areas 1 and 2 of OU – 1.  This memorandum 
responds to that request.  A quantitative evaluation of the costs and risks associated with 
hot spot removal, however, requires that the Respondents proceed on the basis of an 
assumed volume of hot spot material.  Because there are no “hot spots” at the West Lake 
Landfill, no basis exists to make such an assumption.  Therefore, any such assumption 
would be arbitrary and the estimated costs would not be meaningful.  Accordingly, the 
analysis that follows is primarily a qualitative analysis. 
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In evaluating the applicability of hot spot removal for OU-1, this memorandum 
summarizes the applicability to OU-1 of the use of the presumptive remedy of 
containment for municipal landfill sites; provides a discussion from EPA guidance 
regarding how “hot spots” should be addressed; includes a quantitative discussion of 
potential risks to workers and the public associated with excavation of filled material and 
removal of radionuclides within Areas 1 and 2 that are dispersed within soil material that 
is further dispersed throughout the overall, heterogeneous matrix of municipal refuse, 
construction and demolition debris and other, non-impacted soil materials; and concludes 
that hot spot removal for OU-1 at the West Lake Landfill is not appropriate based on 
EPA guidance documents. 
 
 
APPLICATION OF THE PRESUMPTIVE REMEDY TO OU-1 AT THE WEST 
LAKE LANDFILL 
 
Section 300.430(a)(iii)(B) of the NCP contains the expectation that engineering controls, 
such as containment, will be used for waste that poses a relatively low long-term threat or 
where treatment is impracticable (USEPA, 1990).  The preamble to the NCP identifies 
municipal landfills as a type of site where treatment of the waste may be impracticable 
because of the size and heterogeneity of the contents (55 FR 8704).  Waste in CERCLA 
landfills usually is present in large volumes and is a heterogeneous mixture of municipal 
waste frequently co-disposed with industrial and/or hazardous waste.  Because treatment 
is usually impracticable, EPA generally considers containment to be the appropriate 
response action, or the “presumptive remedy” for the source areas of municipal landfill 
sites (USEPA, 1993). 
 
Based upon EPA experiences at numerous CERCLA municipal landfill sites and as a 
result of the initiatives undertaken as part of the Superfund Accelerated Cleanup Model, 
EPA has initiated use of and developed presumptive remedies for specific types of sites, 
contaminants, or both, including CERCLA municipal landfill sites.  Based upon its 
experience, EPA has identified the following components for consideration in applying 
the presumptive remedy approach for source area containment at CERCLA municipal 
landfills: 
 

• Landfill cap; 
 

• Source area ground-water control to contain plume; 
 
• Leachate collection and treatment; 
 
• Landfill gas collection and treatment, and/or 
 
• Institutional controls to supplement engineering controls. 
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EPA’s Remedial Project Manager (RPM) has previously indicated that the presumptive 
remedy for CERCLA municipal landfills should be considered in the development and 
evaluation of potential remedial alternatives for the West Lake Landfill. Occurrences of 
radionuclides within Areas 1 and 2 are dispersed within soil material that is further 
dispersed throughout the overall, heterogeneous matrix of municipal refuse, construction 
and demolition debris and other, non-impacted soil materials.  Consequently, excavation 
of the radiologically impacted materials for possible ex situ treatment techniques or 
possible offsite disposal is impracticable. 
 
Of the source containment options identified by EPA as part of the presumptive remedy 
approach, the landfill cap and institutional control actions are considered applicable to 
Areas 1 and 2.  As there is no plume of groundwater contamination associated with Areas 
1 and 2, source area ground-water control is not applicable to Areas 1 and 2.  With the 
possible exception of the intermittent and highly localized seep in the southwestern 
portion of Area 2, no leachate discharge has been identified from Areas 1 and 2.  Based 
on the results of the radon monitoring conducted during the RI, collection or control of 
radon gas is not considered necessary. 
 
The West Lake Landfill site had been used for waste disposal and other industrial 
activities for approximately 50 years and will remain a waste disposal site forever 
regardless of any remedial actions that may be taken with respect to OU-1.  As discussed 
in the FS, existing institutional controls will continue to be used to control current and 
future use of the entire West Lake Landfill and Areas 1 and 2 in particular.  Institutional 
controls along with the existing landfill fencing are used to control and restrict access to 
Areas 1 and 2.  The existing institutional controls consist of a deed restriction recorded in 
June 1997 against the entire landfill prohibiting residential use and groundwater use.  An 
additional deed restriction was recorded in January 1998 restricting construction of 
buildings and underground utilities and pipes within Areas 1 and 2.  These deed 
restrictions cannot be terminated without the written approval of the current owners, 
EPA, and MDNR.  Also, as part of all alternatives in the FS except the No Action 
alternative, additional institutional controls in the form of additional deed restrictions 
would be implemented to prevent or control potential future uses of Areas 1 and 2 not 
currently expressly restricted.  For example, construction of office buildings or other 
commercial or industrial structures could be performed in areas adjacent to Areas 1 and 2 
in the future.  As part of this type of development, there may be an expectation of using 
Areas 1 and 2 for ancillary uses such as landscaping, parking lots, or open storage.  An 
additional deed restriction would be implemented to prevent use of Areas 1 and 2 for 
parking lots, employee recreation, open storage or other similar uses that may be 
ancillary to future commercial/industrial development of the landfill areas outside of 
Areas 1 and 2.   
 
In addition, irrespective of the radiologically impacted soil present in Areas 1 and 2 of 
OU – 1, the entire West Lake Landfill Superfund Site is a landfill and will remain a 
landfill.  The Missouri Solid Waste Rules (10 CSR 80) require owners of solid waste 
disposal areas, as part of closure of the solid waste disposal area to “Submit evidence to 
the department that a notice and covenant running with the land has been recorded with 



 

 
Technical Memorandum:  Evaluation of Potential “Hot Spot”  
Occurrences and Removal for Radiologically Impacted Soil 
Draft Feasibility Study - West Lake Landfill OU-1 
9/8/00    Page 4 

the recorder of deeds in the county where the sanitary landfill is located.  The notice and 
covenant shall specify ….. that the use of the land in any manner which interferes with 
closure plans, and post-closure plans filed with the department, is prohibited.” 
 
 
EPA GUIDANCE ON “HOT SPOTS” RELATIVE TO RADIOLOGICALLY 
IMPACTED SOIL AT THE WEST LAKE LANDFILL 
 
EPA’s guidance for presumptive remedies at CERCLA municipal landfill sites also 
describes issues to be addressed related to the characterization and possible treatment of 
“hot spots”.  Hot spots consist of highly toxic and/or highly mobile material and present a 
potential principal threat to human health or the environment (EPA, 1993).  EPA 
guidance (EPA, 1993) states that “The overriding question is whether the combination of 
the waste’s physical and chemical characteristics and volume is such that the integrity of 
the new containment system will be threatened if the waste is left in place.”  Neither the 
physical nor chemical characteristics of the radiologically impacted materials in OU-1 
will affect the integrity of a containment system (landfill cover).  Consequently, the 
answer to the overriding question in determining whether hot spot removal is appropriate 
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal 
landfill sites would not be threatened if the radiologically impacted soil is left in place.  
Hot spot removal is not considered appropriate for OU-1. 
 
Excavation or treatment of hot spots is generally practicable where the waste type or 
mixture of wastes is in a discrete, accessible location of a landfill.  EPA guidance 
provides that a hot spot should be large enough that its remediation would significantly 
reduce the risk posed by the overall site, but small enough that it is reasonable to consider 
removal or treatment. 
 
EPA guidance identifies four questions to be addressed to determine whether 
characterization and/or treatment of hot spots are warranted.  All four of these questions 
must be answered in the affirmative to support a decision to characterize and treat hot 
spots.  These four questions are as follows: 
 

• Does evidence exist to indicate the presence and approximate location of waste? 
 

• Is the hot spot known to be principal threat waste? 
 
• Is the waste in a discrete accessible part of the landfill? 
 
• Is the hot spot known to be large enough that its remediation will reduce the threat 

posed by the overall site but small enough that it is reasonable to consider 
removal (e.g., 100,000 cubic yards or less)? 

 
As to the first question, reliable historic information regarding the location of the 
radionuclide materials does not exist.  Surveys and sampling conducted as part of the RI 
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have identified the general locations of the occurrences of the radiologically impacted 
materials within Areas 1 and 2.  Results of the RI investigations indicate that the 
radiologically impacted soil material is dispersed both laterally and vertically throughout 
the overall, heterogeneous matrix of municipal refuse, construction and demolition 
debris, and unimpacted soil cover material.  Therefore, the exact location, boundaries and 
extent of the radiologically impacted materials cannot be precisely located and can only 
be approximately estimated.  The answer to the first question is no. 
 
Principal threat wastes addressed by the presumptive remedy guidance for which hot spot 
remediation is most likely to be appropriate include liquids, areas contaminated with high 
concentrations of toxic compounds, and highly mobile material.  As defined in A Guide 
to Principal Threat and Low Level Threat Wastes (USEPA, 1991), principal threat wastes 
are “those source materials considered to be highly toxic or highly mobile that generally 
cannot be reliably contained or would present a significant risk to human health or the 
environment should exposure occur.”  “Source material” is defined in the principal threat 
guidance as material that includes or contains hazardous substances, pollutants or 
contaminants that act as a reservoir for migration of contamination to groundwater, to 
surface water, to air, or act as a source for direct exposure.  The guidance also states that 
no threshold level of toxicity/risk has been established to equate to a “principal threat”, 
but that where toxicity and mobility of source material combine to pose a potential risk of 
1 x 10-3 or greater, generally treatment alternatives should be considered.   
 
Radiologically impacted materials at the West Lake Landfill occur in soil material, not 
liquids.  The radionuclides are not present in a discrete area, unit, or zone of the landfill.  
Specifically the radiologically impacted soils are interspersed within the overall landfill 
matrix at depths ranging from the ground surface to over 20 feet below ground surface, 
making retrieval of the impacted materials impracticable.  Similarly, the types of 
radionuclides, and the presence of the radionuclides in soil material, result in the 
radionuclide occurrences at the West Lake Landfill being generally immobile.  Therefore, 
in accordance with the guidance, the radiologically impacted materials are not considered 
a source material or principal threat waste.  The answer to the second question is no. 
 
As the radionuclides are not located in a discrete area, the answer to the third question is 
no and hot spot removal is not appropriate.  This conclusion is further supported by 
answering the “overriding question” of “whether the combination of the waste’s physical 
and chemical characteristics and volume is such that the integrity of the new containment 
system will be threatened if the waste is left in place.” (EPA, 1993)  As discussed in the 
OU-1 Feasibility Study (EMSI, 2000), no significant risk to human health or the 
environment would occur if a containment remedy were implemented at the Site.  There 
is no indication of widespread or even significant groundwater contamination from the 
radionuclides at the site and evaluations conducted as part of the RI report indicate that 
potential future migration is limited and should not significantly affect the underlying or 
downgradient groundwater quality.  The only significant exposure pathways identified by 
the Baseline Risk Assessment (BRA) entailed gamma radiation from or direct contact 
with radiologically impacted soil.  Both of these exposure pathways could be addressed 
through installation of a containment (landfill cover) system, supplemented with 
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institutional controls.  Radiologically impacted soil at the West Lake Site can easily and 
effectively be isolated through installation of a cover system.  Neither the physical nor 
chemical characteristics of the radiologically impacted materials will affect the integrity 
of the landfill cover.  Consequently, the answer to the overriding question in determining 
whether hot spot removal is appropriate is that the integrity of the containment remedy 
presumed by EPA for CERCLA municipal landfill sites would not be threatened if the 
radiologically impacted soil is left in place, and hot spot removal is not appropriate.  
 
As to the fourth question, removal of the radionuclides would require excavation of 
approximately 130,000 cubic yards of refuse containing radiologically impacted soil plus 
an additional approximately 120,000 cubic yards of refuse present as overburden that is 
not expected to contain radiologically impacted soil.  This combined volume of over 
approximately 250,000 cubic yards is substantially greater than the volume of 100,000 
cubic yards or less that is considered by the guidance to be reasonable for removal.  
Therefore, excavation and offsite disposal of refuse containing radiologically impacted 
soil is not reasonable and not warranted. 
 
As stated above, EPA guidance identifies four questions to be addressed to determine 
whether characterization and/or treatment of hot spots are warranted and all four of these 
questions must be answered in the affirmative to support a decision to characterize and 
treat hot spots.  None of the four questions can be answered in the affirmative.  
Therefore, hot spot removal is not appropriate and not warranted.  This conclusion is 
consistent with the evaluation of the overriding question of whether hot spot removal is 
necessary to protect the integrity of the containment remedy presumed by EPA for 
CERCLA municipal landfill sites.   
 
 
THEORETICAL LIMITATIONS TO REMOVAL AND OFFSITE DISPOSAL OF 
RADIOLOGICALLY IMPACTED SOIL 
 
As previously discussed, the radiologically impacted materials are present in soil material 
contained within the overall matrix of municipal refuse, construction and demolition 
debris and unimpacted soil, making retrieval of the impacted materials impracticable.  
Despite the conclusion that hot spot removal is not necessary, and to address EPA’s 
request that hot spot removal scenarios be discussed, the following paragraphs present 
theoretical limitations to removal and off-site disposal of radiologically impacted soils. 
Excavation and offsite disposal of radiologically impacted soil would require either: 
 

1. Excavation, loading, offsite transport via truck, offloading and transfer to railcars, 
and subsequent transport to an out-of-state facility for disposal of large volumes 
of municipal solid waste and debris that contains both radiologically impacted and 
non-impacted soil; or alternatively 

 
2. Excavation of the solid waste and soil followed by screening or other physical 

separation of the radiologically impacted soil from the solid waste followed by 
loading, offsite transport via truck, off-loading and transfer to railcars, and 
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subsequent transport to an out-of-state facility for disposal of the soil fraction 
along with re-disposal onsite of the excavated refuse and debris. 

 
If the first option were to be selected, a large volume, greater than the 100,000 cubic yard 
upper limit suggested in EPA’s CERCLA Municipal Landfill guidance document as 
reasonable to consider for removal, would need to be excavated and sent for offsite 
disposal.  This transportation would likely involve highway trucks travelling 
approximately 20 miles one-way or more on local roads and highways involving 
approximately 5,000 to 10,000 truck trips.  The material would subsequently be 
transferred from the trucks to railcars at a truck/rail car transfer facility that would need 
to be built in the St. Louis area, and subsequent rail transport to an out-of-state disposal 
facility located in Utah, Texas, Washington or elsewhere.  The rail distance to the Utah 
facility would be approximately 1,600 miles. 
 
Under the second option, the radiologically impacted soil fraction would, to the 
maximum extent possible, initially be separated from the excavated refuse to reduce the 
total volume of material to be disposed offsite.  Separation of the soil from the refuse and 
debris would be performed using a grizzly and/or vibrating screen.  The act of screening 
would result in mixing of the more highly impacted soil with less impacted and 
unimpacted soil.  After screening, the impacted soil would be loaded into trucks for 
transport to the rail transfer facility and subsequent rail transport to an out-of-state 
disposal facility as described above.  
 
Removal of the highest levels of radionuclide occurrences from Area 2 would not 
eliminate the need for or reduce the scope of potential containment measures.  It is 
unrealistic to assume that all of the radiologically impacted soil could be removed as 
portions of this soil occur at depths of 10 to 20 feet below ground surface.  Consequently, 
there would still exist a need for implementation of a containment system.  Furthermore, 
even if excavation of the refuse, debris and soil with attendant offsite disposal of 
impacted soil and refuse were to occur, it would not alleviate the need for installation of a 
cover system, as the site would still remain a municipal solid waste landfill.  After 
completion of the excavation activities, the excavations would have to be filled and/or 
graded out, the surface of the landfill would have to be graded and contoured and a new 
cover system would have to be installed.  Consequently, excavation of the radiologically 
impacted soil does not eliminate the need for or reduce the scope of installation of a new 
landfill cover system. 
 
In contrast, containment measures, such as capping, can effectively address both the 
potential areas of higher levels of radionuclides as well as the overall extent of 
radionuclides in Areas 1 and 2 and the adjacent solid wastes. 
 
 
POTENTIAL RISKS ASSOCIATED WITH REMOVAL OF RADIONUCLIDES 
 
Excavation and offsite disposal of radiologically impacted soil pose potential risks to 
both remediation workers and other onsite workers as well as to the public at large.  
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Screening of the refuse to separate out the soil material would be a difficult, time- and 
labor-consuming and potentially hazardous activity.  Screening of refuse material would 
necessitate use of personnel to remove plastic, wood and other material that would 
otherwise clog or foul the screens.  In addition to the physical hazards associated with 
such activities (i.e., slip, trip and fall, crushing or laceration from contact with moving 
machinery, etc.) such workers would also be exposed to elevated levels of gamma 
radiation for which practical, effective protection could not be readily and/or effectively 
implemented. 
 
Regardless of which two options for removal and offsite disposal of radiologically 
impacted soil might be considered, extensive amounts of earth and waste moving activity 
would be required with the attendant potential for accidents between equipment and/or 
between equipment and workers.  Transport of wastes by such a large number of truck 
and railcar trips poses real and potentially severe potential for additional accidents or 
possibly deaths.  Moving any material across the country increases the amount of traffic 
on public roads and railways.   
 
It is estimated that approximately 130,000 cubic yards of material would have to be 
removed from the site if off-site disposal is implemented.  Assuming 20 cubic yards per 
truckload, moving this volume of material would require approximately 6,500 trips by 
heavy trucks on public roads.  If the distance to the railhead were 20 miles, then the total 
round trip distance by the hauling fleet on public roads would be about 260,000 miles.  
Data collected between 1988 and 1997 by the National Highway Traffic Safety 
Administration demonstrates that, on average, for every 1,168,310 miles a heavy truck 
travels on public roads, there is a chance of an accident involving injury or death 
(NHTSA, 1998).  This implies that the risk of an injury or fatality from hauling materials 
to a railhead from the site is about 2 x 10-1. 
 
Using the same volume assumptions discussed above, it would require about 1,300 
gondola railcar loads of material, or approximately 13 100-car trainloads.  If the round 
trip rail distance to a disposal facility is about 3,200 miles, the total rail distance for off-
site disposal is about 42,000 miles.   Data collected by the Federal Railroad 
Administration shows that between 1994 and 1998, for every 42,720 miles traveled by 
rail, an accident involving an injury or death occurred (USDOT), 1999).  This implies 
that the risk of injury or death for the rail transport portion of the alternative is 
approximately 1.0. 
 
The combined transportation risk for this alternative is on the order of 1.0, indicating that 
there is a real risk of injuring or killing someone every time off-site disposal is selected as 
an option.  This combined transportation risk is in contrast with the current no-action risk 
from the Baseline Risk Assessment (Auxier, 2000) of 4 x 10-5 to the groundskeeper.  
Future risks to a hypothetical storage yard worker, assuming no engineered controls were 
placed on the site were calculated to be 4 x 10-4.  Thus, the combined transportation risk 
of disposing the material offsite is between 2,500 and 25,000 times greater than the 
calculated risk associated with leaving the material in place under a no-action scenario.  
Implementation of a capping alternative would reduce the onsite risk and therefore 
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further increase the difference in risks associated with offsite disposal compared to an 
onsite remedy. 
 
Furthermore, due to the nature of the loading and transfer activities, it is expected that the 
truck and train transport would occur using covered loads; however, in the event of an 
accident, a real possibility exists that soil and refuse material could be exposed or 
possibly spilled on the roadways or rail lines. 
 
The West Lake Landfill, as with all municipal landfills, also contains methane gas.  
Consequently, excavation of refuse at the landfill poses a potential risk for explosion 
hazard and creation of a landfill fire.  In addition to potential physical and radiological 
hazards posed by excavation, regardless of the approach selected, removal of the 
impacted soil would require excavation of large volumes of the landfill and handling of 
large volumes of partially decomposed refuse with the attendant odor emissions.  
Although there are techniques that can be considered to reduce odor emissions, it 
unrealistic to assume that all of the odors that would emanate from decades-old refuse 
could be controlled.  Consequently, it is highly likely that odor emissions would affect 
nearby properties and be a source of nuisance, discomfort and possibly even illness to 
adjacent receptors. 
 
 
CONCLUSION 
 
The overriding question posed by EPA guidance regarding potential hot spot removal is 
whether the combination of the waste’s physical and chemical characteristics and volume 
is such that the integrity of the new containment system will be threatened if the waste is 
left in place.  Neither the physical nor chemical characteristics of the radiologically 
impacted materials will affect the integrity of the landfill cover.  Consequently, the 
answer to the overriding question in determining whether hot spot removal is appropriate 
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal 
landfill sites would not be threatened if the radiologically impacted soil is left in place, 
and hot spot removal is not appropriate. 
 
Further characterization, evaluation, and excavation/offsite disposal of potential “hot 
spots” within Areas 1 and 2 is not warranted.  The radiologically impacted materials in 
Areas 1 and 2 are dispersed throughout the soil material contained within the overall 
matrix of municipal refuse, construction and demolition debris and unimpacted soil, 
cannot be classified as a “hot spot” as defined in EPA guidance, and are not known to be 
a principal threat waste as defined by EPA.  The chemical and physical characteristics of 
the impacted material will not adversely affect the cap called for by the presumptive 
remedy.  Furthermore, based on the evaluation of the four factors identified by EPA, 
implementation of “hot spot” removal as part of the remedial actions that may be 
undertaken for OU-1 at the West Lake Landfill is not considered practical.  In addition, 
as discussed above, excavation and subsequent screening of the refuse containing the  
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soils with the elevated levels of radionuclides could potentially: 
 
1. Expose remediation workers to physical hazards, gamma exposure and other 

unacceptable risks which, in the case of gamma exposure, could not easily or possibly 
effectively be mitigated with standard protective equipment; 

 
2. Expose remediation workers, other onsite employees, offsite workers, and possible 

other nearby receptors to nuisance or noxious odor emissions; and 
 
3. Expose remediation workers, onsite employees and the public to increased risks 

associated with potential accidents and possible spills associated with transportation 
by truck and rail of the excavated material to a distant offsite facility. 

 
Consequently, excavation and offsite disposal of “hot spot” material is not considered 
practical, effective, beneficial or safe for Operable Unit 1 at the West Lake Landfill.  
Furthermore, excavation and offsite disposal of the radiologically impacted soil is 
inconsistent with EPA’s established approach for CERCLA Municipal Landfill Sites, 
published EPA guidance and the National Contingency Plan. 
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Presumptive Remedy for
CERCLA Municipal Landfill
Sites

Office of Emergency and Remedial Response
Hazardous Site Control Division 5203G

Quick Reference Fact Sheet

Since Superfund's inception in 1980, the remedial and removal programs have fnund that certain categories of sites have
similar characteristics, such as types of contaminants present, types of disposal practices, or how environmental media
are affected Based on information acquired from evaluating and cleaning up these sites, the Superfund program is
undertaking an initiative to develop preswnptive remedies to accelerate future cleanups at these types of sites. The
presumptive remedy approach is one tool of acceleration within the Superfuud Accelerated Oeaunp Model (SACM).

Presumptive remedies are preferred technologies for common categories of sites, based on historical patterns of remedy
selectioo and EPA's scientific and engineering evaluation of performance data on technology implementation. The
objective of the preswnptive remedies initiative is to use the program's past experience to streamline site investigation
and speed up selection of cleanup actions. Over lime presumptive remedies are expected to ensure consistency in remedy
selection and reduce the cost and time required to clean up similar types of sites. Presumptive remedies are expected to
be used at all appropriate sites except under unusual site-specific circumstances.

This directive establishes containment as the presumptive remedy for CERQ,A municipal landfills. The framework for
the presmnptive remedy for these sites is presented in a streamlining manual entitled eonducting Remedial Investiga­
tions/Feasibility Studies for CERCLA Municipal Landfill Sites. February 1991 (OSWER Directive 9355. 3-11). This
directive highlights ~ emphasizes the importance of certain streamlining principles related to the scoping (planning)
stages of the remedial investigation/feasibility study (RIlFS) that were identified in the manual. The directive also
provides clarification of and additional guidance in the following areas: (I) the level of detail appropriate for risk
assessment of source areas at municipal landfills and (2) the characterization of hot spots.

BACKGROUND

Superfund has conducted pilot projects at four municipal
landfill sites' on the National Priorities List (NPL) to
evaluate the effectiveness of the manual Conducting
RemediallnvesnganonslFeasibility Studies for CERCLA
Municipal Landfill Sites (hereafter referred to as "the
manual") as a streamlining tool and as the framework for
the municipal landfill presumptive remedy. Consistent
with the National Oil and Hazardous Substances Pollution
Contingency Plan (or NCP), EPA's expectation was that
containment technologies generally would be appropriate
for municipal landfill waste because the volume and
heterogeneity of the waste generally make treatment
impracticable. The results of the pilots support this
expectation and demonstrate that the manual is an
effective tool for streamlining the Rl/FS process for
municipal landfills.

I MunicipaJ landfill sites typically contain a combination of principally
municipal and to a lesser extent hazaltlow wastes.

Since the manual's development, the expectation to
contain wastes at municipal landfills has evolved into a
presumptive remedy for these sites.'Implementation of
the streamlining principles ouUined in the manual at the
four pilot sites helped to highlight issues requiring
further clarification, such as the degree to which risk
....essments can be streamlined for source areas and the
characterization and remediation of hot spots. The
pilots also demonstrated the value of focusing
streamlining efforts at the scoping stage, recognizing
that the biggest savings in time and money can be
realized if streamlining is incorporated at the beginning
of the RUFS process. Accordingly, this directive
addresses those issues identified during the pilots and
highlights streamlining opportunities to be considered
during the scoping component of the RIlFS.

'Sec ·EPA Publication 9203.1-021, SACM Bulletins, Presumptive
Remediesjor Municpal Land.}l! Sites, April 1992, Vol. I, No. I, and
February 1993, Vol. 2. No.1, and SACM Bulletin Presumplive
Remedies. August 1992, Vol. I, No.3.



Rmll)i' v.i:Jile til: pimuyfocu; of tll: nmiciplilanlfill
flIllIlll1 is on streanlining til: RIIFS, &p:IftnI's goal
w1erSACM is to acctleme til: eJtiJe c1eaaup JIoces.
Other guidance issued under the municipailandfJiI
f!l'uqri", remrly initiati.., id2Jtifies delign data tIut
may be collecteddlring the RIIffi to streamlinethe
oveml1 responseprocess for lbe'" sies~PuHication.
No. 9355.3-18FS, Presumptive Remedies: CERCLA
UrnifillCops Data OJllecli. Guide. to be publish:d in
Q:tdler 1993}

CONTAINMENT AS A PRESUMPTIVE
REMEDY

Section300.430(a)~ii)(B) of the NCP contaIls the
expectation that engineering controls, such as
cllltainert, will be usedfa- wa!te that pOlesa re1tli\Cly
law I<ng-teun tire.. \\bere !reamert is iJIP'lCtiml:ie.
The JIClII1Dle to the NO> idertiJies mmiciplilanlfills
as a type ofsite wheretreatrnentof the waste may be
iIqracti13lie beCll1'le of the siz ani heterogereity of
tIE cmttnts (55 FR 87(4). W&te in CFRQAlanlfi)ls
",uall>,s JIeSllll in Jars: voIumesaOO is a bekflE"mws
mixlureof mmicipal waste frequently co-dispo",d
with industrial andlor hazardous waste. Because
treatment usually is impracticable, EPA generally
consid'" containmentto be the appropiate respome
action, or the ''prellllI1ptive remedy," for the source
aras of rmmicipal lancfill sites.

The presumjDve reme<\r for CERO-A municipal
landfill ,ites relates primarilyto contaimnett of the
lanlfilll1ll$ and calemon anIIa- treatnmt of ImdfiD
gas. In additim, measuresto controllandfi))leachate,
a!felted grourrl water at the perimeter of the IancfiU,

. aIrl'cr qwadert gr<u1(haterthatis cau;a,g samaim
of tIE lanlfill rmss may be inplarerted as part of the
presulll)1ive remedy.

The presumptire remedy does not addless ""-posure
patJrn.a)S oullide the swrce area (Iaxlfill), ncr 00es it
includ: the long-term ground-vater responseaction.
Additimal RIffS actiUtie~ inclu:ling a risk assesgreJ1,
will need to be performed, as apJIOpiate, to adelIoss
thoseexposurepathwlYS outsidethe sour", area It is
expected that RllFS activities addresling exposure
patJrn.a)S outsid: the SClJfce genemlly willrecCDducted
c<nallfatly with the strearriired RI!FS foc til: lanlfill
source presumptive remedy. A response action for
expos~pathw~s outsidethe sOUlCe (ifany) may be
",Ieded together with the p"esm:pti", remrly (there~

deveb]:ing a comp-ehensive site response) or as an
openble mit sepllBte from the preswnptiv<reImrly.

H~dt I id:ntifiesthe c<ITpCllellls ofth: JIesuqlli\C
rem:dy. ReSJI!OS" actions selaoted for individJal sit<5
";11 include only those ccnp:merts tmt are neressaJY,
talJed on sire-specific cootiOIS.

2

Highlight 1: Components of
the Presumr>tive Remedy:
Source ContaInment

lSlCfil1 ca~

Swrce area glOl.I1d-\Wler ccntrol
to containplume;

• Lea::hate ooIlectionarrl tretm81t;

Landfill gas collection and
treament; andbr

InSitutbna CClltrds to suRJlerrent
e~ineei~ contds.

The EPA (or State) site mamger will male the initial
decisiooofwhethera particulannwicipallandfill site
is suitable for the presumptiveremedy or whethera
m<re CIlII¥"Irnsive RIIfS is recpired. Geremll)\ tl:is
dettrninatim will dell'lldon v.hetherthe site is sui!lble
f(l" a streamlinediskevaluation,as descibedon page
4. The commmity, state, and paettially respollible
parties (PRIll) slnuld be notif"..d that a presumptive
relre~ is being COlSid:red frr the site bem wak m
the RIlFSworkplanis initiated.The notifimtionmay
takethefamofa faclsheet,a mtoicOn a localnewpapr,
anl/a- a public m:etiq:.

Use of Ill: preslIqlti", remdy elinina1es the need fa­
the initial idertificatim and screming of altematives
<h.JriJll tb: fea;ibiliy slIdy (FS). Sectim JOO.43O(eXI)
of the NO' states that, "... the leada\PICyshJ!1 inclu:le
art altenati",s Saea:llng sleJ\ when nmkd (emphasis
adde~ to selaot a reasmable rnmiJer of altomathes fir
detail<d amI)Sis."

EPA conducted an analysis of potentially available
techndogies for municipallandfins and found that
ceI1ain techndogies are routinely and apprcpriately
screened 0It m the balis of effoctheness, feasilility, or
ca;t (1'0' Section 3OO.43O(eX7)} (See Appendix A to
this directive and "Feasibility Study Analysis for
CERCLA Municipal Landfills," September 1993
availableat EPA Headlparters and Regimal Offic<5.)
Bas<d m this amI)Sis. til: uni\elSe of altenati\CS that
will be analyzed in detail may be limited to the
compoJmts of the containmen1rem<dy identif.,d in
Highlight I, unless site-spocific conditions dictate
othervise or altemati"'5 are consilhed that were not
atftes",d in the FS anaI}Sis. The FS amI)Sis docl.lm1t,
toge1her with this directive, must be included in the
administrative record for each municipal landfill
presumptiveremedysite to suppcrt elimination of the
initial identification and screening of site-specific
alternatives. Further detailed and comprehensive



supporting materials (e.g., FS reports included in
analysis, technical reports) can be provided by
Headcparers, as needed..

Whie the univ"",, ofalternative' to address the Iandftl
SOlm: wil be limiedto those componenl identfied in
HghIght I, potlDtill alemalves thatmayexistfor ea:h
component or combinations of components may be
evaluated in the detailed analysis. For example, one
compoll'llt of the presumptire remtrly is SOIl"Ce area
grOOlld-water conlro!. If approIriate, this comporent
may be accomplished in a numb:r of ways, induling
pump and treat, slurry walls, etc. These potential
allemahes maythm be comlill:dwith other oompment
of the presumptive remedy to develop a range of
containment alternatives suitable for site-specific
condtilJlS. RcspODll alemahes mUlt then be evabaed
in detail a8l'imt the nine criteria idemified in Section
JOO.4:D(e)(W of the NCP. Th: detailed analysis will
idmtifY sit"''P''ofic ARARsand devehp coss on the
baSs of the pallicular sizeandvolumrofthe landill.

EARLY ACTION AT MUNICIPAL
LANDFILLS

EPA bas identfies the pteSU1llJil'e remedysae cat'llori:s
as good candidats fa- early action llIIIer SACM. At
mlDicj>allandJlk, the upfontknoWedgethatthe soUl'e
area will be conmedmayfacilila" SllcbearY actonsas
inslllhtionofa Iandfil capor a gmund- 'Olt:r conkinnmt
system. Dqx:nding on the ciraunskn"''' early adinns
may be acrompliilied using either remlWal authcrity
(e.g, noo-time-critical remlWal acfuns) or remedial
authoity. In some cases, it may be appnpria" for an
Enginering EvaIJalonA:ostAnalysis to reph<E plOt <B"

all ofthe RIIFS if the sourcecontol compollllt wil be a
non-lne-lrilcal rennvalacton. Samefluto," maya1fect
whether a specific response action would be bener
accomPished as a removalor remlliia actioninduding
the size ofthe acton,the amoci.tcrl state costshae, and!
or the scope of O&M.A discUSSDn oftltese facDrs is
ronllined in Eany Amon andLalg~ennAction Unth­
SACM- Interim Guidance Publcation No. 92031'{)5~
neccmberl9.l2.

SCOPING A STREAMLINED RIJFS
UNDER THE PRESUMPTIVE REMEDY
FRAMEWORK

The goal of an RJ/FS is to provide the information
neeessaryto: (I) adelpately charact<rize the site; (2)
defne site dynamis; (3) defne mIts;and (4) develophe
re",mse action. As dis:ussed in tlte foDowDg sectiolll,
the process for achieving each of these goals can be
streanlined for CEKLA nnnicjJallandID sies because
ofthe upfnntpresumpton tbatlandfll cortents wit be
cortained. The strategy for streamliJing each of the,e

3

areas shoul<IJe devdoped early (i.e., durhgthe s""ping
ph"'" ofthe RLfS).

1. Characterizing the Site

The use of existing data is especially important in
condulling a streaJriined RLFS for municipa Iandl1ls.
Cluml1erizltioo of. 1.."IiD's cortentsis oot neCC$31)'
or appropcite fll" sdeeting a responseactioo for Ibme
sitesexcp in limiedcas,,; raber,exisIngdall are used
to delermine whetherthe coJtainment.presumptionis
appropiate. Subsqumt sarnping e1fOlts sbouldfulllS
on chanl1erizing areas wh:re contanirunt migr~ion is
suspecled, such as leachat discllarll" areas or areas
where surlilce water runoff has caused erosion. It is
impatant to note that the decisim to claracerize ha:
spot sbouldako be basedon exising inDIlDfun, wch
as reilble 811:cdoll inDmation, documnlltiOI\ ancIbr
p\!ylical evidence (s.. page6).

In tba;e linited casos wh.., 00 inform:lioo is avalaIJle
for a site, it maynot be advilableto initiate use ofthe
pnsumpm. rcmedylDltil some data are collected. For
exampl~ ifthaeis exensvemig..tionofcontanin_
froma Sl:e locatd in an areawih severaS01u:es,it M.B
be neceSlUy to have SOlD' informtioo aboutthe Iandfll
swro: in onler to mli<e an llllSOciltion betNem oo-ote
and off-site omlamimtion

Soun;es of infonnation of particular interest during
seeping inehde records of previousown:rship, stale
flies, clo...... plan~ etc., whim may retp to deennine
types and soure", ofwardo... materials present. In
addition, a site visit is appropritc for several CClS)ns,
ia:UirE the verifratim of existing dIla, the idertificlli<n
of exislng site remedation systems, and to vislll1ly
characterize wastes (e.g., leachate seeps). Specific
infollUtion to be colected is providol in Section; 2.1
through2.4 ofthe municipal landliD manwl

2. Defining Site Dynamics

The coll:tted dlta are used to devdopa cm<Eptwi site
mode~ which is tlte key componelt ofa streamined
lU'FS. TIl: conc"tu~ site mndel is an elfectivetod for
defining the site dynamics, streamliuiog tlte risk
evdwlioJl andde...hpilgtheresJllDseacti>n Hghlgbt
2 PJeSGlts a gerere cmcepllal site maiel for munitJaI
landfiD. The modol is develJped bebe any RI field
activities are condwed, and its JlUlPose is to aid in
wdersBnding and describilg the site and to presmt
hypotltses reg~dilg

ThesuljlCCled SOUlCes and types of
con1amim>ts presenl;

Cortanin.ntrdease and transport
medlanisms;



Highlight 2: Generic Conceptual Site Model
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• RateofcamminaDtrellllSe3lll trmsp;rt
<"..here possiHe);

A1feded m:dia;

KnONIl andprtlOllial rolles of rrigntioll
and

• KnONll ani paentBI blll1all ani
envirmmertal re~.

After the data are evahutedanl a sitevisitis comPae.!.
thecotla1inantrekomeandtrmspcrt rreclmisrnsreko\llllt
to the site shoul:! be de~nld.The key element in
de",1qmJg the cmceJlwl site rmdel is to ideui1Y those
aspe<1S of the model tha requre mOle inlOnmtion to
make a decision about relpOllse measures. Because
conainmlllt of the landfil's conllllts is the presumed
rffiJDJlle aetm, the crnceptBl sit: moml ,.jU be ofDDSt
15e in idertif)iq: arelli be)tlld the lanifill SC1llCe itself
that will require further study, thereby focusing site
clmacteizltim aMy fiorn the source area ani on areas
rf potemal cmtarniml migatin (e.g.,grom:! wator er
cmtanimted selinem}
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3. Defining Risks

ThemllicpllanifillmmlBl states tint a st"earnlinelk­
!~tld baseline risk assessmentwill be sufticient to
lI1luat resp:>me actim on the most 000018 p-oblernsat
a mui.cipd laJdfill (e.g, grourl VItlt:T.leachatejandil
c,cnteIts. anllanlliU gas). Ole rnetlDd fer establising
nsk U~1Dg a strearn!1Ded approach is to compare
coltlninaJI con:_1m level(ifavai.lk) to starlJrd;
that are potemal chemichipCcifi: awUcliJle (J' ree\llllt
and appropriate requirernen1s (ARARs) for the aclion.
The mawal states tiIlt where estlblilhed stardaJds fu­
me or mere cootaninants in a ghen DJedtm are cleaiy
exc..,ded, remodal actim gerJemllyis w.marted'

It is impomnt to note, however. that based on site­
specific conditions, an active respoose is not required if
ground-water contaminant concentrations exceed
.chemical-specific standards but the site risk is within !h,
Agency's acceptable risk range (I0~to 10j. For
example. if it is detennined that the release of

'See also OSWER Directive 9355.0·30, Role ofrh~ Baseline Risk
Asses.rmellt in Superfund Remedy Selection Decision3 April 22
1991, whicbstates thai ifMCLs arnon-zero MO..Gs an: ;xc~d. [~
resp(Jl5c] action generally is wanantcd.



cmtanimlts from a partiwlar lanlfill is deciDing, am
ron:ematilDl of_ oc DIre grwndWlter txIlturimtts
are aI oc barely e.xreed c!mJicm-"",cific stmlanh, tbe
Agn::y maydecide nd to impeIreIt ao aaill: respome.

. Sum a dll:isim mtlJt be bmw 00 1heunler.tmdq: tlDt
tIE ImdfiJ is no lmil:r a:tilgll! a saute c:f grounl-Wlta"
cmanimtim, am tlDt tbe lanIfi1l roes not JRse!! an
unall:epalie risk fum any ot/a" ""'lJOS1I1: padrnay.

A ste g<maIy wil m: be e1igi~e f<r a &n:aalliJocl ri!k
e....lJatiln if grClllld-wlter crntaITinalt ccnceltlatm
do oot c1e..-1y excetd clErnical-5pocifc stuIlardl oc tbe
AfpT;y's acceIled lell:l of riS<, or otber cmditilllS do
notexisttIDlirovide a c1earjustificatm f<r actim (lOg.,
dim:! cmlactwith laxlfiB anew re!Ulli.gfilm mslable
slopes} UIlb" tbese cilCUDl1an::eS, a quantitative ri!k
"""'SD"f2ll 1hat addressos all ""'IJOSUIe 1"'111"")5 will be
nece$llI)' to detanire v.h:tler acinn is ..,ed:d

U1tim11ely, it is neressuy to de:tnnstllte 1hat to. fimI
remedy addresses all pathv.ays and contaminants of
0CIllf11\ not jU!1 1h00: tlBt trilD'Jllll1he rem:dal adOL
As describedin the foDowingsections, the conceptJa.l
site model is an effective tool for idemuying those
pa1hw.l)5 and iDuslrai.g tlDtlh:y have beenadlr<ssed
by tbe cmtaBo:lt rem:<jy.

Streamlined Risk Evaluatioa Of Tbe Lndlill
Source
!'J<perien:e Jhm the JX"S1Illllive rem:<jy pilct:s slJlPOlls
tbe usefUness ofa S1reaniio:d ri!k ewluatioo to ioitiale
an eady IClPOO'l' actm mder ca1ain ciraDmtuD:s. As
a maU:er ofpolicy, for the source area of mWlicipal
landfils, a quantitalive risk II!S"'srreIt 1hat COOSidelS all
cbemicals,their pltentili adlitive efi:cts, etc, is not
necessuy to estal:lish a basis for acioo if gr<lIIIld-VIII1l:r
datl..-e awihble to denmmle tlllI cmta-oinns c1<arly
exceedes"liishd stmdanl> or ifother cmditioos exist
tint puvide a cJearjuslificatoo for actin

A quantilllive risk ass",smentabo is net nec",saryto
e....mt: v.betIu the aJDlaIun:1t nme<jy OOdres",s aD
patlw.a)5 and oontaninaIts c:f C(]]CeIl assa:ilted wi1h
tie saure Rah<r, all potertial e.xJDSlIl: patlw'Vo' can be
identified using the cmcentual site mgs1eI and cgmpared
to the patbwa)1 addressed by the containment presumptjve
ImIGlIL. Highlight 3 ilIustmtes that the containment remedy
addresses all exposure pathways associated with the
sOUICe at municipallaodfill sites.

Finally, a qualtitlli.." ri!k ....esarert is nlt re<pired to
d:t<min:: cJem-up levas beca,.., tIE l}pe c:f capwill be
de1eminedby CDsIre ARARs, am groond wat:r1hat is
ex1rll:1ed as a conpmeIt c:f tie II""JDP''''' l"CIIl'<!Y wi!
be nqtinrl to IIIlet di!cllar~ limts, or ah:r smdm; fir
its clispJ6al. Calcllatiln of cleaDlIp le\els for gmmd­
wat:rcontaninaton that has migrattd away fran the
soon;e Mil nol be acclJllllishd under tbe preslJIlltive
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Highllghl3:SourceConlaminanl
Exposure Pathways Addressed
by Presumptive Remedy

l. Direct contact with soil and/or
debri> prevented by landfll cap;

2. E>pll!Ure to ronlaminatellroUld
water within the landfill area
prevented by ground-water
rortrd;

3. Exposure to contaminated
leachaepreverted by leochate
collection and treatment; and

4. Exposure to landfill gas
add"essed by gas collEction and
treatment, as appropriate.

remedy, since such contamination will require a
crnVl:lltiooal investllali<ll and a ri!k ....essrelt.

StreamliJiog the risk assessmelt of the source area
einimt:s tIE ""edfor SIIJlllIing and anaI)5is to s'WlJ"l
tie cacuatmof cm.m II"polent.. fumriskasn:&ed
wih <inI:t __ It is imprtat to ncte lI11t blI:are th:
cottinued effecti\Cness of the containment remedy
deJI'Irll <II to. intelJity ofto. ccntai>rnrnt s)51l:11\ it is
likely that instiutioml cOlttols wiD be ne"",sary to
restrict fuIme activities at a a:RCLI\ nmicill'1laxlfiD
after a:ustu:timoftbe cap am ....a:ialed s)<it""" EPA
ha; tim dllen"nD:d tlBl it is nol "IP"qrille or necalSlI"Y
to ",timk: tbe risk a",ocia"dwi1h fiJure resi<b1tial use
of tie lanlfil SlUCf; II! s",h use "OU1d be incarpathle
wih tie new to mamin tbe int:lJityof tie clJtliJlIlOll
sysl<Dl. (LO'l'l-tmn waste mlWl3gCDlenlareas, such as
muniapallandfils, may be apPilprilte, howev..., for
recn:alinllor otb2-limtal ...... <II a sit:-5pecifl: basis)
The availability and efficacy of instiMioUll controls
sbould be evaluated in the FS. Decisim documents
sOOuld inclule measlr'" s",h as imtilutiooal cmlmls to
aJSire tie txIltru::d imwitY c:f sum Cmtil1tl9 s)5l<ms
v.h:o:\Cr pa;sil£.

Areas of ContlJlliBanl Migration

Almst evey muricipllardR sitem. samechractcistic
!bat may requino additional study, such as leachate
dis:huge to a "Cthnd or silJlificant Slrice v.arr runoff
catEed by ,"mge pdl!ens. Th:se mi!lllfun pattWl)5,
as wei as~WIler cmtaminatitn 1hathas nIpied
away from the source, generally will require
c1ulllltcrizltim am a rnre clJIllJdunsiverisk....essnll1l
to de1ermile wb:ther aclion is wammtd beyond !be
same areaam, ifsq tre!}pe ofac1ioo t!Bt is 'WI'l'ri<le.

. Whil:: fu!ul: resilential use of the landfil sotu:e area
i~er is not consideredaJPqJrilte, the Iatrllll!iareit to



landfills is frequently used for residential pwposes.
Thereflle, basedon site-speificcircUl1ltancesjt maybe
awroprie to comiderfutureresidmtial use roc growd
wlter and otherexJDsUlepathw~ whenasses.mg risk
frornarms ofcontaminanl migration.

4. Developing tile Response Action

As a fOllt slq> in developing conlainment a1tematives~
respmse action objectives shouid be developed on the
basis of the pathways identified for action in the
conc,,1uaI site ODde\. Typcally, the prim~nse
action obj:ctives foc muni:ipal landfill sites include:

Presumptive Remedy

P"""",tingdira:t contact with lalllliIl
contents;

Minimi2ing infJ1tration and resulting
llOIltmnattleachingto groundwlter;

• Conlrolling surface water nmoff and
erosion;

Collecting and treating contuninated
groom water and leachate to contain
the contaminant plume and prevent
further migration from source area;
and

ConlDlling and treating landfil g....

Noo-Presumptiye Remedy

Remediating ground water;

Remediating contaminated surfilce
water and sediments; and

• Remediating contaminated wetland
areas.

As discussed in Section 3, "Defming Risks," the
containmnt p-esunpti'" rern:dy acamJii!hes all bit
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RIlFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments,and ""t1andare"') and on colho:tingdata to
support design of the containment remedy.

Treatment of Hot Spots

The decision to characterize and'or treat hot spots is a
site-specific judgement that should be based on the
consideration ofa standard set of factors. Highlight 4
lists questions that should be answered before making
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the decision to characterize and/or treat hit spols. The
overriding question is whether the comination of the
waste 'sphysicalmdchenical characteriills and volulJI
is suchthattre integrit}Ofthe newcontainmemystllIl
will be threatened if the waste is left in place. This
question should be answe:red on the basis of what is
1W.lIlm.about a site (e.g., from operating records or other
reliable infonnation). An answer in the affirmative to all
of the questions listed in Highlight 4 would indicate that
it is likely that the integrity of the contaimnent system
would be threatened, or that excavation and treatment of
hot spots "",uld be pl3Cticable, and that a sigJificant
reduction in risk at the site "",uld occur as a resuh of
treating hot spots. EPA expects that few CERCLA
municipal landfils will fall into this eategocy; rath...,
based on the AgencY'''''''Peri...,., the majoril)'lf sites
are expectcrl to be suitablefa containmenbnlJ' based
on the hete:rogeoeity ofthe waste, the lock of reliable
information conceming disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and'or hazardous waste co­
dispa;ed with municipal waste at CERClA nnmicipal
landfJ11s varies fran site to site, as does the amount of
informatiomvailWie ceoremingdisposi history.It is
~ssible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
abo.. the landfill cori_ is exp<cted. Uncertainty by
itself does not call into question the containment
approach. However, containment remedies must be
designed to take into account the poosibaity that hot
spits are present in addition to thooe that have been
identified and characterized The presumptive remedy
must be relied upon to contain landfill contents and
preventmigratiomfcontaminants'Ihis is accomplished
by a combination of IIIeIISImS, such as a landfill cap
combiJrd with a lea;hlte collfClionsystemMoritoring
will furthec ensure the continood effectiveness of the
remedy.

The folllWing ex..,.,les illuslr*' sit...specificdeciSlII
makilg and ShON how these factors affed the decilion
wheth... to characterize and/or treat hot spits.

Examples of Site-5pecific Decision Making
Concerning Hot Spot Characterizatlon/
Treatment

Thee is ano::dotalinfonnatiorthlt appuximatcly 200
druns of hazll'wUS waste w<re disposcrl of at this 70­
acre forner municipal landfill, but their location and
contntsare Unkn01I1. The remdy include a lardfill cap
and groUld-waer and lanllill gas treatmlJlt.

A search for and characterization ofhot spots is nol
supported at Site A based on the questions listed in



Highlight 4: Characterization
of Hot Spots

If al oftre fdlowrg QJE5liCJlS can tB
anSilered in treaflimatw~ it is ijl93ly
!tat dlaraderizaion ard'a treatrrent
of hot spots is v.anarted:

1. Does eloiderm e»s1 to irdiclie
the presenceand approxinat!
la:atim of v.ase?

2. Is the hot spot known to be
pilliJEI thm waste?"

3. Is the waste in a discrete,
acoessble part cI the Imdil?

4. 15 thehtt spotmowrto be large
enoughthat its remediationwill
reducethe threa posedby the
oleral site butsrrall eno18hthat
it is reasonable to consider
removal (e.g., 100.000 cubic
yards or less)?

'See A Guide to Principal Threat and Low
Level Threat Wastes, November 1991,
Superfund Publication No. 9380.3-06FS.

HiltWg/II4; (I) 110 relBbie infinmtim exists to indicate
til: la:alim of1he warte; (2) til: detennnalim of\\ldrc
lhe·wast. is pincp,l threat ......e c'"'llOl be made smce
the pl1YsicaV<bemicalchaJacteastics of the wastesare
tdc:mwq (3) sitre the locatim oflhe ....ol:e is w1<mv.n,
the detlDllitation of wil:1her !he waste is in a discrete
aa:f5Sille localim camot be lIl3d:; (4) in this eao:, the
(J'eo:nceof2lJ0<kumsin a illac!: landillisnd ClIllidad
to si~lCaJl1y afIx:t til: tire.. p<Hrl by til: <:I\'fcll de.
Rabr, til: cmtllinnDll syst.mwill in:l\rl, 1re"'''''S to
emue its cmtincl elfa:ti= (e.g, mmitriJg ard'rr
1eac1Bte cdlectim) gi\Cn the ut=tirty aslllCBt.d wth
til: lanIfill cmtOlls ani SUlpCct.d dnJnR

Sim.l
AnmriJrutdy 35,000 lhms, mmy crrtai1itg!Jazlr<b1s
I\8Sfs, 1M:1l: disp:Jle.d of in twodnm di!pCllll1 units at tIis
privately owned 8lHlcre inadive landID, wlich was
li:emed to rerei\C genera reue. TIl: sit: is ,ivilbi into
too opernble Wlits The rem:~ fa' q,<.mble.llit I (00
I) is inciteraion ofdrumnlld wases in the two dnm
di~mils. TIc remedy fa OU2 COOlists of treairett
of contaminated ground water and leachate and
containment oftrea1ment residualo> (from OU I) and
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remaining landfil contents, includitg passi", gas
cdleclm ani flq

Treatnett of Iandill contentsis s~IDrtedal Sit: B
he<aUSeall <ftll: quC5lims inHi8Jli~4 eat beamwlfCd
in the a1fumti'l,,; (I) exislitg e>idencc fu:m I""\iom
ilM'StigriJJB and samping anh:b:I by lhe stlte (parr
to 1IIe~ inIi::ltfd the JI,,"mce and lIJIIOrimlle klIlIlim
d w.lSles; (2) lhe .....a VIefe amihal pin::ipll tlreat
walles hellllBe tll:y Wtre licpidl and (Ims:xI m lmlpng)
Wffe heleve:l to emtain omtarrirmts <f oonxon; (3) the
_ is locata! in dis:n:te aca:ssiJIe IIIIIs <f the 1lD1fill;
and (4) the waste volume is large enough thai its
remedialon will sigoifimrIly redu::e lhe threat pooed
by the 0"",,11 sileo

CLOSURE REQlIREMENTS

Subtitle D

In the al:se= ofFedmi SWtitIe D d<llUll: re8Jlltioos,
Stae Smtate D closure reqtirementsgeneraIt have
g<JVCIIJedCERer.Areopome aetims at muicl>aIJandiDs
as alPlicable IX' rek:1Wt ani lJRrq:riat. recPnnmts
(ARARs). New FederalSmtitle D closureandIDst­
dosm: CllCe regulati:m will be in effect on O::tJber 9,
1993(56 FR 50978and 40 cm 258)'Stat: clos",e
recpirem:rts tlJat are ARARs anlllIat lI1e _ sfrirllert
tim th: Foiral reqt8unllts mUll be atared IX' """,,,d

TIc ne.v Fei:JaI regullDlIIl artain flIJlI<mllts rellt<d
to cmslIllClin ani mairtemllCC of the fmal C<M:I; ani
leachate collection, ground-water monitoring, and gas
monibring"Y"'=>. The final CtMr regulatiOllS will be
applicable requirements for landfills that received
houseiDld _allerO:lober9,1991. FPAe"PCds that
the fioal cover req.Jii wrnts wiD he appliclble to few, if
any, CEICLAmuricipallandlills, since the receiJi of
hooselDld wastes ceasedat moot CERG.A landfilk
befm: O<l<b:l' 1991. Ra~ the s1hltmti", fClJIi-=tts
of the new Suhtitle D regulations general~ will be
consilered reEwnI and i1PPllptiate requirement' for
CERCLA response actions that occur after the effective date.

Snbtille C

RCRASultlle C danre r<q!iremnts m't' be 'Wiml:le
or rek:vart and apprqmate in certain circmnsmnces.
RCRA SubtitleC is appical:le if the lamfillrecei.ed
waste that is a listed or characteristic waste under
RCRA, iI1Ill;

I. The ......e was disIDsed of afur NJvenher 19,1980
(elI:ctive date ofRCRA~ or

'An extension of Ihe effective date has been proposed bUI not
finalized at this time.



2. 1he newresponseactionconstituteldisposal under
RrnA (i.e.. disp:>sal back inlo tre origimllanlfill).'

The decision about whether a Subtitle C closure
requirementis releyant and awrnpriate is based on a
variel}offactllS. in::lui~ the mitre of the \\Ilsteanl its
hazadrus~rties, the date on MJich it was dis!D'Sw,
and the "nature of the requirement itself. For more
infunmtim on RrnA SulDtle C c1a;ure re<pJiretreBs,
see RCRA ARARs:FOCII on Clarure Requirement$
DirectWe No. 9234.~FS, OctdJer 1989.

'Note that disposal ofonly small quantity hazardol1'l waste and
household hazaJdous waste docs not make Subridc C applicable.

No.ce

The policies set out in this document are intended solely as guidance to the U.S. Environmental
Protection Agency (EPA) personnel; they are not final EPA actions and do not constitute rulemaking.
These policies are not intended, nor can they be relied upon, to create any rights enforceable by any party
in litigation with the United States. EPA officials may decide 10 follow the guidance provided in this
document. or 10 act at variance with the guidance, based on an analysis of specific site circumstances.
EPA also reserves the right to change the guidance at any time wilhout public notice.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

Ttis AppEl1dix summaizes the analysisthat EPA condl£led oHeasibiity study(FS) and Record
of Decision (ROD) data from CERCLA municipal landfill sites which led to the establishment of
contlinmlJlt as the presumptite remedyforthesesitEB. The objeclve of the stu:ly was to idenlfy thC5e
technologies that are consistently included in the remedies selected, those that are consistently
serenedoLt, andID idertify the basis for their elimimlion ReSlUS of this anavsissuRlOfl the decisiCJ1
to elirrinas the initiel techndogy idertifcation and sCleering step; on a site-speclic basisforttis sis
type. The technical review found that certain technologies are appi-opriately screened out based on
effeciveress, irrplemlJltabilly, or exces;ive cost.

The mettudolqjy for this analysisentailKl reviewng the tectnolqjy idertificaion and sCleenirg
camp:merts oHhe rems:ly selecton processfora rep-esEntalve sampe of munilipallandfill sites. The
numlBr of timES each technliogywas eilher sCleened out or selecM in each remedy was camped.
A detailed disQJssion of the methodology used is provided below.

MElHODa.OGY

Identification of Sites fQr Feasjbilitv Stucjy Analysis

Ofthe 230 mUricipallancfill silesQn the NPL, 149 sAes havehad a remeqr seectedfQrat least
Qne operable unit Ofthe 149 sites,30 were selecte<forthis studyon a randombasis, or slig,tlygreeter
than 20 percent The silesrangein sizefmm 8.5 acrestQ over200 aCles and are loca~d prirnaily in
RegiDr$ 1,2.3, and 5. This geogarhical distibltion awrodmat15 the dislfuuiQn Qf mUricipallandfils
on the NPL.

TechnQlogy Secrming and Remedjal Alternative Analysis

The FS analysis involved a review of the technology identification and screening phase.
including any pre-saeening steps, followed by a review of the detailed analysis and comparative
anaysis phases.lntlrmaion derived from eachreviewwas documened on sie-sr:ecifi: data collectiQn
forms, which are available for evaluation as part of the Administrative Recad for this presumptive
remedy directive. The review fQcused on the landfill source contamination only; ground-water
technologies and alternatives were not included in the analysis.

For the saeening phase, the full range Qf technologies considered was listed on the data
collection forms, along with the key reasons given for elininating technologies from further consider­
ation. These reasons were categorized acoording to the saeaning criteria: cos~ effectiveness, or
implementabilily. The frequency with which specific reasons vvere given for eliminating a technology
from further consideratiQn was then tallied and cOlT1Jiled into a screening phase sll'l1l'l1al'Y table.

Fa the detliledanalysisand campa-alve analyst, infomatbn on therelaliveperfamarce of
eachtechnQI'l!IY/aternaivewith respectto the sevenNCP criteria was documerBd on the site-specifi:
data colleclon fQRns. The advantagls and disadtant<ges associaild wlh each clean-up o!iion were
hig,lighed.ln sanecas15, a techndogywas combine! with one or moe techndogiesintQ oneor mae
alternatives. The disadvantages Qf a technology/alternative were then compiled into a detailed
analysis/comparative analysis. summary table, under the assumption that these disadvantages
contibl1ed to non-sellction.AJI summay tables are availalle for review as part of the Administative
Rerord.
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APPENDtX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES (continued)

RESULTS

The infomiatiorfrom the technolog}'SCreeningand remedialaltemallle analysesis provided
in Talie 1. It demonstrateshat containmen(the presullpltive remedy),was chosenas a corrponent
of the selected remedt at althlrty of the sites analyzed. No other technologies or treah1enls were
consillently selectedas a remedyor retainedfor comidelation in a remedialalternativeHovever, at
eight of the thiiy sites, there were circumstances where technologies were induded in the selected
remedy to adctess a s~e-specific concern, such as principal threa wasllls. These technologies are
induded in the colullTl entitled "Tech Not Primary Corrponent of Alternative" in Table 1 and inchJde
incineraliorat I'M:l sites, wasteremovaland off-sitedi:;posalat IY.o sites, soH vaporextractiornt IY.o
sites, and bioteelanalion at one siE.

Leachate cdlection and gas cdlection sys1ems were also tracked as part of the detailed
analysis and comparison of remedial alternatives. These types of sys1llms generaly were not
considered as remediation technologies during the screening phases. At fifteen sites, leachate
collectionwas seleced as part of the overlll containmentemedy.At se\er1teen sites, gas mllaiion
sylterT5 wele selected as part of the ovelall mnlainrrent rerredy.

This analysis supports the decision to eliminate the initial technology identification and
saeering step for munlclpal landfill sites. On a sMe-specific basis, consideration of remediation
technologies may be retained as needed.

1 This column title is used for record-keeping purposes only and is not meant to imply that these treatment
technologies are not considered important components of the seleded remedIes.
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TABLE 1· SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS.

~ ~~W;~c:.";~L L / #RODS WHERE CRITERION CONTRIBUTED TO NON-5ELECTION

TECHNOLOG~~ '0..~\ )07~~$"~ ~
~ .4- 4 4 q4

~ /" ~~\ \,~ ::IP/#~ '7 ~~;
!

Multl-layer
28 25 3 0 2 2 0 18 7 1 0 0 1 3 5 3 .-Cap

Clay 16 8 8 0 1 8 0 4 4 2 2 1 2 1 0 1 -- --Cap

Aspha~ 17 0 17 0 2 14 5 0 0 0 0 0 0 0 0 0 - .-Cap

Concrete 17 0 17 0 3 14 5 0 0 0 0 0 0 0 0 0 - _.
Cap

Soil
16 7 5 4 0 5 1 5 2 1 0 0 0 0 0 0 _. .-

Cover

Synthe6c 13 3 10 0 0 10 1 2 1 1 1 1 1 1 1 1 - -
CaD
Chemical 5 0 5 0 0 4 0 0 0 0 0 0 0 0 0 0 - -
Seal

Slurry 22 5 14 3 2 8 6 2 3 3 2 2 1 2 0 2 -. -Wall
Grout

18 0 18 0 3 15 9 0 0 0 0 0 0 0 0 0 - -Curtein
Sheet 17 1 16 0 0 13 5 0 1 0 0 0 0 0 0 0 -- _.
Plllna
Grout 8 0 8 0 0 8 2 0 0 0 0 0 0 0 0 0 -. -
Injection
Block 5 0 5 0 0 3 3 0 0 0 0 0 0 0 0 0 ...
Displacement
Bottom 5 0 5 0 0 3 4 0 0 0 0 0 0 0 0 0 .~- ' --
Sealing
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TABLE 1- SUMMARY OF SCREENING AND DETAll..ED ANALYSIS FOR LANDFILLS I

~~~~;;="L L / #RODS WHERE CRITERION CONTRIBUTED TO NON-SELECTION

/1.~ zt~# ._~'" ~ "
, q'TECHNOLOGY' ~~ ~~ -::// / {f'.;fff. -I'

~
~

\. ~~:I~ ~ /' ~oP # .I",; eft / <,~.,<,' .,<,' / '/ <I' G

Vibrating
5 0 5 0 0 3 3 0 0 0 0 0 0 0 0 0 ... -Beam

Liners 2 0 2 0 0 1 2 0 0 0 0 0 0 0 0 0 ..- ---

OHske
3 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0 --- ---NonhazardOlls

landflN

Oftsile RCRA 17 0 13 4 8 3 12 0 0 0 0 0 0 0 0 0 ... .,.
Landfill

Onsile Landfill
8 0 5 3 5 1 0 0 0 0 0 0 0 0 .-- ...

(unspecified) 9 1

Onsile
0 0 0 0 0 0 0 0 0 .-. ...NOMlIZard!lus 2 0 2 0 1 1 1

landfiM

Onsile RCRA 14 1 11 2 3 2 10 0 1 0 0 0 0 0 0 1 ... ."
Landfill
Onsil. landfill 7 0 6 1 3 3 6 0 0 0 0 0 0 0 0 0 ... ..,

(unspecified)

Bioremediation
13 0 13 0 0 13 1 0 0 0 0 0 0 0 0 0 _. ..-

(unspecified)
Bioremediation

10 0 10 0 0 7 7 0 0 0 0 0 0 0 0 0 ._- _.
Ex·situ

BiOfemediauon 15 1 14 0 1 13 7 1 0 0 0 0 0 0 0 0 _.. _.-
In·situ
Oechlorinizationl 6 0 5 1 1 4 2 0 0 0 0 0 0 0 0 0 ... ...

APEG :

OXidationl 12 0 12 0 1 8 5 0 0 0 0 . 0 0 0 0 0 ... ...
Reduction



~

w

TABLE 1· SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS I

L~/'4~~:'c:...£~ / #ROOs WHERE CRITERION CONTRIBUTED TO NON-SELECTION
T ~~~.p~ ToS,,..,;,,OUI:l(l': ~ • q:ECHNOLOGY' ~<1' #~ ~ / ~"'~ I"

~ 4 ~ <f' ./ ~/?t~~~/¥/~'/
Neutralization . 4 0 3 1 0 2 1 0 0 0 0 0 0 0 0 0 _. .-
Thermal

0 0 0O,slI'udlan 6 0 6 0 0 3 4 0 0 0 0 0 0 .- -
I funsnedfllHtl

Offo" 19 2 14 3 9 5 10 1 1 0 0 0 0 1 1 0IrJdnerBon - .-
I /unrmeciftMI

Onsite
12 0 8 3 5 5 6 0 1 0 0 0 0 1 1 1 - -Incinel'alian

(unspeclfiedl

Fluidized
9 0 9 0 5 6 4 0 0 0 0 0 0 0 0 0 .- -Bed

Infrared 8 0 7 1 6 3 3 0 0 0 0 0 0 0 0 0 -- -

Pyrolysis 5 2 3 1 2 2 1 0 1 0 1 0 0 1 1 1 - --
Multiple 4 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 .- _.
Hearth

Rotary 10 0 9 1 6 5 4 0 0 0 0 0 0 0 0 0 - --
Kiln

21 0 21 0 8 15 11 0 0 0 0 0 0 0 0 0 -, --VllJ11Ication

l.CJIJTemper.llur&
13 1 11 1 2 9 3 0 1 0 0 0 0 0 1 0 - ...

r:~o:Desorpl
SOl

In·situ Sleam 5 0 5 0 1 4 2 0 0 0 0 0 0 0 0 0 - -
Stripping
Soil 18 2 14 0 2 9 10 0 0 0 0 0 0 0 0 0 --- --
Flushing



~

A

TABLE 1- SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS)0'.1'-4;~~=~Ie~ L / #RODs WHERE CRITERION CONTRIBUTED TO NON-SELECTION

~~ ~<Jl~ ToSaee...OuI~ ~TeCHNOLOGY' • •

~«.f~~9j~ #' ~ 4 4 ~ /' ~ ~~
Soil

2 9 1 1 8 6 0 0 0 0 0 0 0 0 012 -- -Washing

Soil Vapor 14 1 11 2 2 9 5 1 0 0 0 0 0 0 0 0 _. -
Extractlon ISVE)

Fixation 7 1 5 1 0 4 2 2 0 0 0 0 0 0 0 0 - -
Stabillzatlonl 20 0 19 2 1 13 6 0 0 0 0 0 0 0 0 0 .- -
Solidification

Aeration 7 0 7 0 0 5 3 0 0 0 0 0 0 0 0 0 .- .--
•

:

1 The study was conducted on 30 RODs end their corresponding FSs.
, This does not include the no-action or institutional control only alternatives. No RODs selected either of these as remedies.
, FSs and RODs may contain more than one criterion for screening or non-selection of technology: Also, some FSs did not fully explain the criteria for screening out a

technology. Thus, the totals for screening and non-selection crileria are not equal to the number of FSs end RODs considered.
• Information on State and community concerns was not Included in this analysis because FSs do not contain this Information and RODs generally only reference

supporting documentation (i.e., State concurrence letter and responsiveness summary).



 

 

 
Attachment B: 

A Guide to Principal Threat and Low Level Threat Wastes 
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3 EPA
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A Guide to Prine'ipal Threat and
. Low Level Threat Wastes

0IiJce 0' EffieIv8ncyand Remedial Response
, Hazadoul;Site ConlrOl Division O5-22OW '" . , auick Reference Fact Sheet .

1beNalionalOOandHazanlousSubslailcaPoll"ComiDieiqPlaa(NCP)JIIlllIlIIIPaedODMani!l.S..ggo_dlatEPA.ts
llluse"IIQuneollOaddrcas tileprincipal t!Irl:Ilsposedbya• ....."...,ic:phIe.1D\I"ta&iMtaiD&_oIs.lIICb·ascCllllllilunent. "
far.W$IhalpilSc$a rdaliV<lly low klIIg-llCllia lhreat." (4OCfRSectima 300.43O(1)(')[1ii).) 1'besee.pC''''· 4. d¢¥Od rRllli 1hc .
niaadact ofCERCLA, f 1·211111d~on ....rioai SupOmad cxpeaicllcll, .....4oMloped lIipicleliaes10CCIDIIIllIIIicaIe lbelypcsof .

·reniedics lhatlbeEPA.~ly 8I!Jic~ lOfiJldappopriall: for speCific: tYPesol~ AbIloup ......,,. sckclion decisilllL'l are .
IIIliillaIdy site-spec:uJC delerminaliolls based OD .. anaIy:Iis of temeiIiaI· a1reinali\u usinc ...... nine cvalaalioa c:riIeria. dlese .

, :~ bdp to _line and focus rIIc.1CIllCd"18I invcsliplioQtle:asibilit)' SIDdj (RJIFS) lII\ .ppq._..- m-..nent .­
optklns.~ guId. apia'" couiiIerad_lhat lbouJcllle UIkee lido _ ..lit fa ....pizlAa _ ror wIlIdIlreIrm..1or

· coitlllum pDually'wiD be suifllbk..d pro>tdcs "crlDiliollS, euJIlpkS, alld ROD doc1Ialeatatioareq~rela,",ho .
'!'is!-elbat~.. principal·or·low...... Ibreat. EPA niUes lhis c:aJegIlrizalioof.._asprincjpaI or law IeV<lllhRat....'" ,
after docidinli ..~ 10 lake~ acdonat asire. The "lalUim Filial GIIidanl:e OIl Preparing SupedUllll DeclsioII DucuIllCDlS.·
(EPA/624/I·87/90. Ocwber 1990) lIDli"A Guide IODcYdopinaSu~Rcco'dsof DctisiclD" ~icatioft.933S.l:02FS.I, May
1990) ide addilionaI inftirmadon 011 ROO dcicumcnbllioa. . . .plOY'., '.

NCP Expectations

EPA" establisbod" ~.~xpec"'ljo..s·in 1IIc NCr ,(40 CFR .
.300.-43O(a)(I)(ili)tolafacmillepublicof.Ibe~·orremedies .
·tIiatEPA baS found lO beapptoP6ale forcenaiD typesof_
in ihe piss and· anlicipale& scItctin& in lbe fnllR. These.
expcc;ialimu (see' Highligbt I) plOme·a·means·of sbaria& '
coIlectod experience 10 ~. lbe d~O!lt of cJcanap
opIiOlll. They 'l'1lectEPA';' l>eIicClhl!teeuainsoun:emataials

·.an. adcRisecJ best throu&b lrealmenl liec:ame 0( loCIIRir:al'
· limilatioDs to· die loag-temi r.liabilil)' of conlllmmeni
,lCC~. or rlte'scrioui COIIIIeq_ ofeXpasuno should.
•n:Icase_. Qlnversely,lheseexpeclllliaas ..... ll;I1ec\lbe
liIcl.odl«_~can beafelyaJIIlllincdlllldlli4t
-......s fW all waSte wiB IIlIi be appopri.llc cir -SIIY to

· _ po1l'ClioII of blllDllft be8JrIt uci drc envin>ni1leat..... .
• .CC9I elreclire. .

IdentifYjngPrincipal and Low~vel
~., Threat Wastes

' ..

Thea>ll<:eP!ofprincipellhRal- and low levelduWw_
: asdcYdoped by EPA in dI. ffl:P is 10 be applied III a site'­

sPecifit IUs wben~ sQun;e rna.!;: ~$puJ(:e
,matiiriIr' u dofincd as ma~I' dial· iIldudes or CODllIiJIs
·bazlirdous substimoes. poIluWil$ orcontaminaallllhatact lIS" a
IOSCnOii" fll' mlpadoo Of amraminalioiJ to ground water, to .
SIUfacc W.,IO air. or actS ll!i a soun:c Coo' direcI exposure..

HIGHLlGHT.1: NCP~ns
Ir!volvlng PrIncipal and Low I,.evel .
'lhreat'Wastes

. EPA expccu Ill:

I. tiae -em to addR:is rite priACipallhrealS
~ byuite. ...lic.cver pncticable. '

2. .tJseengiDeeaiJlfccinuols.~b as coolllinme;lt. .
rClf..... dlatlJC*a n:IaIiveIy low Ioo&-rcrm .

.lIIioolOf~ •.eab"!C'JI is Imp'aajcable
. . r' .

3.' Vaa canbillalion ofmelbods. \Is............ Ii>
.~ prolIlCIionof~ bea1dl1Dd 1IIc : .
~.iJ...._.: ~ llI'IJAIPriate sire sibiations.

: ~'or I"incipid tbRaIS JI'lIlII'4 by a site,
.. ·vdlh priori\y pIai:ed on IRalitIg _ dllll !s

liquid, biPl,. KDic: of JUsbly mobile.will be
eombiDed witb·engiaecrins conlIOIS (sucII as

...COIIlAinmcnt)'1IIld ilisli1lJliQnal WIl\l'Ols. as .
lIIJPiOIlliale, lOr._residuals and ulJealed-. - .,

". U~ illSlillltioaai coMm1s.mchaS~ usc and
dcixl~ to supplement eosiileerin&

,CODllds lIS oppoopi;aIr; for sIlOn- lIiId Iong-wm_._10prwent.or limit cxposwe 10
IuIz8daJs Su~lIIlCCs .
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Coownioated ground wli,,", generally is not <lOOSidered 10 Ix: a
SOIll"" m3Jcrial.llhougll oan-aqueousph~ liquidS (NAPLs)
'may be viewed.aS soUn:e mafCriaJS. The NCP csiablisllA:s a
cIilfcnn expe~latioD .for remediallng trinIaminaIed gJlUId
waier (i.e.. 10 relW1l usabllt.growK! WlIIaJ 10 dJeir IicIlefJdal
useS ill. lime framl! dlar is ·.fPlIson.b1~ iivea iIIe parliad..
cilannslancesoflbesite). ~pteS of!Ollra: and _
.-iaIsan:provided. in H"1&hI~t 2, .

HIGHUGfiT 2: Examples ofSo~·
. and Non-Source Materi!lls

.• Drummed .....
'" COllIami "",, soiIlIIIddebris
• '?OoJs" ofdeIlsc _ aqaeous pllase liquids

, (NAI'Ls) submcl'lled bcacalh&round _ or '
in IJacitlilCd'bedIoc:k . . .

• NAPLs fIoaling 011 eround _ .
. '. ConlaminaJed seifinients IIld s11111gea

. .WC*.sc-a Malerials. .' .

• Oround_
.• Surface wa&er .

• Residua's -'ing from __or sile
___IS .

Prjg;jmiJbg;at""1"-~sOan:e-.ws~1O .
·be h1&ldJ lDXil: or bigN, IIKllliIe !hat pieraIly _ Ix:
reliablycOntafloe4 01'.......P-naaaigaifiCllDuw:1O110-.
boaIl1JorlbeeavironmeatsbmiJ4~occ"".1'IleyInc:1,*
\iqWdJ l1li1 odIet hiiMY 1iIobi1c' maraials (c.•.• sohcaIs)·or
_!rrjolabaving bigh c:oncenIIatiiIIl(!DXl';ComJlCllllldo. No

· "1Iln:sboIcl1eYd" orllWcity/riskbasbeenesIlIbIisbCd IIIcquall:
10"iDcipallluat." 11oWeva. whele lIDl<icity and aiobilityor.

· _~conil);nelOposelipolClllialrisl<or Io-'.orgre;uez-,·
geoei;~I1,.·__~_sbooiIdbe C'IaIualed•.

j nw1mJtbmaI.*'.dlose~lI18teriaI5that~1y.
can ~ieJialJI,. CXlnllIiiIed imdiiw H'lI1d·rn.-oaly Blow risk' .
irI'Ihe'_Ql.~ The,. iJIcllIcIe soun:XI maleIiaIS !hat
edl!b!t Ioir 1QlllcI1Y, Io1v """"'iI,. iii tIx: environm<ml,. Dr are__ bc8IlII-based 1MIs....

· DeII::niUnaIioiaslOwlidbefa~~JsapriRcipelcx
.tol" .... Ilqaai w..1e~ be based 011 die Inhaeftt If;I&icity
as well asaCoasic!eiaIioo ofdie pbysiCaI_ 01" Ihe~
(e,I-~IiqlIiII).lhCpolellliaimobilityoflhewaslCSiolbepanicular·
u.v~sCaing.andlbe.1aIliI1ty&!!ddegm\allOllPJllllllCls
of die lIIMSiaI. Howcvet; thiscaoept"Clf pria\cIpaI and low
~ ..-...sIIouki DOl'noc . ily be cquUd wiIII'dIe

· risbpOsedl!Ysi!eci:Jo....I$'viawri!JllSeXposwe)lllhways.
i\lIIIouglllbe~of_..-iaI aSpriIIcipIIlor
low levellbreau tatei into8ClXlUllllDXil:ity (aDd is dwsrelaIed
IOdcgreeofrisl<poscdassumin&ex)XJ'inlll:Qll'5);~
awameasaprinclpal t!IIeatdoes nOUDC!"'!bat Ihe""-poses

. the PrimuY1isI:at thc.site. Forexample, burled c1ruDls leaking.' .

2

.soIOcnis inU) gmund Wll1er WOllld be comidered a principal
dueiit _ yet~ primary risk allbe site (assuniing lillie or
no diR:ct amtae:t tbrea1) cooId'be ingcslion of contirninated
gniuRd_:whicli \lSdiscussedabiwe·isriOtconsideredlO.be
a _ material. lI\>iI thus would Rill be cacegoriaed. as a .

. priIIcjp6I dRIi,

1bcidcntilic:atiOl ofprillCipaland low level tlKcats ~made OIl

'.slic ipeclfic'1Jasis. JaSome sii.pons Site wastes will \IQ( be
rQ\IiIy classifaable as eit/ll!r a pri~ oi lOw level. dlreat
wasle.and dwsao gcaeralexpcc:talionson how bes110 I\IlIIlage
Ibe5e Soatee mareriaIs of moderaie IOI<iciiy andmoiiiIit,. waI
"""esarny apply. /NO'l1!: In tIIcse silUatiolls wastes do 1lOl'

'. llIweioliecbarat:teriwlaseilberoneortbeodlcr. 'l'he(l!incipel
IbIaInowl~lbIeat-aHICCIl'""'1dieNepexpcaariolls"._ cRaNi,-, \D' help _1iDC ....d lOcus the remedy

selectidn pttx:ca. not as a f"UdaUJIy wllslC:classifocation
~l]

. . . .,
HIGHLIGHT 3: Examples of Pr/"'-:lpal
and Low Level Threat Wastes .

w.- ... ...-.nY will be COllSideRd .to conslilule
priacipallll<eals inc;Iude, bolt'ate _limited 10: .'

• UIIulII.s-·waslC~in~; JacooiIs or
l8IIb,m.c,ptOduc\(NAPLs)lIoatiDgooorUlldCr
'ground\Vllllei(gencrallyDChli"lgmundwoter)
t:exII8Iin"~_ Of COIICtI1I.

MobjlC 'gum; material ~ sQiface: soil" or
· lUbsurfl,ce soil <XlIIlaiDiJlJ high call:CI\lIlIlio
· of~ofCOlll:ellJtbaaft{orpolelllially
ate}' mobile due to wilid entrainmeat,
'volatilizatioll (e.g.; VOCs).~ tUoott. or
sulHurface transport,

:Rjrblyrlplic ''!l'Wrna.·burieddnmUac:d
......Iiquidwasl<;s:buried I811bCooWnirig 1IOIl­

liquid _ or soilS c:on&8inini: significitnt
· cOllcemrauonsof Iligll.ly .oxic lIlllIl:riills. .

.WaslCdlat~wilitiet:oniiclcnodlOt;olIStilUlClow
'\eoId iNCal_ iDcladc. bulaae'lIOllimbcd ID: ..

NtIHJh1bile QP'"IbWn' om inatrrioI of
. knr~micilx·SumtcesoilcOl"aiJring.
CQQllIminalIls of allICIira.~ acnmUy are .
Jelillhdy illllD01i!le iD~orlfOlllld Water(l.c.; .

·llOlI-liqliid. low voI8dIity, low Ieac:babilltY
... CCIDIaIIlinants' such as. high IiIoIecuIar Might .

tlXlIPOunds) ill the specific eiI"iraIllDelllal·.......... -

~. ....tmicityn!sIDPJGtjaJ7soil~subsurface

soil coacetllIaliou IIOJ )lriaIIy aboVe'reference
dcisc Il:veIs or that IJI'IlSI:III. anex~-:risk
~ ibe acceI'l3ble risk lUge. .



' .. :i. ..... . . "
Examj>lesoCprincipahnd low Ievellhreat wastes ace provided
in .fi~hlight 3; '.

Risk Management Decisions fo...
Principal and Low Level Threat·

Wastes .

1')IeQ..,..ilalloaol~ ...~id"''''''dpallh_
or loW Jewd lIIrat waste; ad tile exptda.....~
.jlle_"'Ir~a~Cli!'ui/lllltJIt~fofl.,"
tlletiuldaaieafaldecisioo astowhether"11'e11M1Ji.lacliotl

· Is~.td.t.site. Theoeclelennilalioot,aodlbcapplicalion
of tIle~atirms._.as JCllCAIluidcIincs Ud' do _
diccale die seJcc:lion of • penicu'" remedial a11m1l1dYe. For

· cx""'JlIe.EPAisupericiaocIlasCle~lbalbislllJ'niolliJe
_(~" liquidI) are difficulllO Ietiablycoouln an.t'dlus
s-nIIylleedlObctmUCd. Assucb;EPAcxjJecu.hduacites
.de.CoIopcd. to address bish1)r JIlObilo maoriaI 10 fllCllS Oft
_IOjlIiOns mtbec Ibat~in..ent lIpflItlllCbCs.. . .'

..~....1a1Cd ill tilepream~rO~NCP(5Salat8703.
Man:lI II. 1990).lherema' liesiwalions.w-wasresideolifilld
"" co!,S1ii"""&. p<inclpal duulmay bc C<lIIIaineci ratheI' dlID
c=ted cIlo!! iii difrlCUkieS in tRaling tile W&sIeL Specil"lC
~ /bat mq limiltlle._ of Iri:a_mclude:.

• . T_lcchnologios aie _ ..:ooically feasible
:. or..., UOIa'IBilabIe wilIliIl. ueaSOllabie lime toame;.

• . 'I1IeeXllllllRliRary volume uf'_1Dio1s or .
c:ompIexily of lbC sile maIill impIancIIw.ioo of .'
_IIldlnoJi>licSimpclIc~' .. .

'Jmplemmlalilm of'lRl\lTAtal-llesed remody would
resUII ill gri:at.er overall risk 10 hllnian IleaIlh~
'lbe eovilQnment due rO risks posed 10 wOmts or
lbe surrounding communilY durini! impJemcntation;
<fr.

Scveredfecu acioss eovinlnmelii.J media .
. .esuttingfmm~'MlIIId occu<•.

C~ ;.lIie'te ;"-Iiesi~where uCaunent will lieY -_ ..
. sek:cIIod forboth priDciP.aI dlteal~ 8ild low level dueIIt
·w*- ·For el8!"pJe. once .l!c<:isi!l'l has bceD IftlIde.IO ueat .
samo wa5leS (e.g., mill 0nsiII0inci~ CCOllIlIlIies of
~may maI<e it cost~cWve IbbquU materials
iileliJdiJia: 1Qw..lcwl ihle8I wisIes toaI1~ or ininimize tile
need for " • g/iasliWliolllll COIIII01s. ..~.

While 1IIcse'eotpeClaIiOllii ~. &uic!e tiJe~I of
iW'0jilia!e a1terD.uves. tile fact Ib!Il •.tanedy is~

. withdle~sdoe$lIOl-consliW!"suflicieD!groundsfclr .
dle selcc:lica oflhal remedial~ The seleaioD oran .
aiJproprUle Waste ~1,suaiCIJP is delemined solely .
I.bmugh lhercmeclyileJeclion~oalIined inllleNO'(i.e.,. "",,- ,,"-- . . ,

1

..... ,;,.;:~-; .:-;~ .,,," .... ..,

all remedy se!eaKlR dixisions an: site-specifIC and mllSl be
baSed on a COR\1lOI'iIlivc an:iJ~of the aI\cmalives using tile
niDe ailcria.uUICCOI'daIIu wilb~Nq'). IndependenloCtlle
exP"""'lio"s. selccIed remedies m'lSlllc pnlI<Clive, Aiu.R.
compliaDl, cost-effective. and use pcnnIntlll sowlioos or
_10 tile maxim... extent pnclicable.·Once tile fmal
RSDcidy is rdcclod. consisrency "'Iilb tile NCP eapcctaliais
5hooIdbo dbcnssod·..pai1 of lheilocumealed 1lIti000000efol'lhe
deCisiaa.

.ROD Documentation'

·Dftdaratkm

The-s.mpDYi>rwmjD8tis)pi"·~showddiscasshowthe·
seIecIed~ SlllisfICS rhe~~ !Wed in:
CERCLA f1111D selcci remcdW aetioD. "lo whicll ""..........
which pcifn.-id1 alIII .siplf'aDtfy ttducu Ibe volume.
roxiciry ... moIJilily of dae hazanfous ...bstux:es~ poIIuIao>ts.
IllCI~ is a principal eIemcnL·. In cvahuilillJl this
Sliltubypttleacu:e.·1be..ma....llc:cdstocb:idc~
IraUlieIIi~ in Ihe-~ODCXlllSlilurcsIIl:81IDintas a major
c:cmpaocIlloftllercmalYforlbauite. Rerncclies.whichiovolve
_ of·Pii..,ipaI duea. __ Iitdy wUl'salisfy ·dle··
stiII*Xy prefcieDce b _ as. a priIlcipel cIcmerK.

. aidIOughllliswill_nlC:v'(ilybemieiDaIlc:ascs(e.g..w~
priIIc:lpU 1Iueal_ dUll arc ........~ only a small
fiaI:UolIcfdlc...-m~dInla&ll Cllio1:aiameN). O_w. __ remedi~ .aJso ""'" Satisfy Ibe SlalUIOry
preference, ..- 1J¥>uSlt.~ grtlWId - is liot ..
alIISldcmI a princiJiaI duea....-and~ d>oIsglI principal
:dnal_lJllIleriaI may nOt.bc·uealolcI.·

. The "Dr.QlIioo SlImnillQ' of.1he ROD sbouIiI ilicoIify dlose
_ IDIleriaIs _ lIav~:"bcett idcIalif'.... as priRCipolllnal
andfcr low level tIireat w-...w tbe basis for liIose
~1llIioots. Thc:sC .....ign8li~ sbcuk! be PIOvided ill ihe
·-spm'muy « SilC Orrratrjn" SCCCioD u part of the
.dial , sico foaIsiIIg Oil IIlCSll SOlIR:e niaterials dial p* or

, JlClIICIlI.iaIIy posea risk IDllitlllan bcaldtandiheCll~ In
addidon.-dle·-Po, ,jPdUAorA~ aad the "clr&!im .
llfJtcmr4Y' li1CI:IiORssIIoufl!.bricft,- bow jwincipalaIldIor

· Iow.levcJchieatw3sies_mayhave beea ldenlil'"tedan: bemg
"'""'1"4 " .

11ic'"Sra",KiY Qe!iamjpaligp.~~ n(~ ROD SIIouId
lncIadeadiscussio'!olIIowll!eSllllUJiJlypoeJ:_ror_

· as a pripcipat clemeiit is lllilisfie4 01' c:<pIain wII, it is Dot.
salisflc:d.Slali!ig reasonsin tenitsoflileIIinecvlilualioo criteria.
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~ ThepoIiCleo _ Olllin lIlislDelDCllallduat~ ilIieade6soio;t, as 1'sidM.e Thc:y .... iIOtin"'~ nor Can dIcy be
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Appendix C - Existing Deed Restrictions
West Lake Landfill and Areas 1 and 2

FS West Lake Landfill OU-l
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MICHAEL D. HOCXLEY
0,,= Ow. (816)292·8233

mdbOspc:ncuhnl:.(otll

File No. 2741000/1

July 30, 1997

David A. Hoefer, Esq.
Assistant Regional Counsel
Office of Regional Counsel
U.s. Environmental Protection Agency
Region VII
726 Minnesota Avenue
Kansas City, Kansas 66101

Re: West Lake Landfill Site, Declaration of
Covenants and Restrictions

Dear David:

With this letter I enclose copies of the following documents:

1. Declaration of Covenants and Restrictions executed by
West Lake Quarry and Material Company, recorded with the st. Louis
County Recorder of Deeds on June 30, 1997 at Book 11208, Page 2499;

2. Declaration of Covenants and Restrictions executed by
Rock Road Industries, Inc., recorded with the st. Louis County
Recorder of Deeds on June 30, 19997 at Book 11208, Page 2508;

3. Declaration of Covenants and Restrictions executed by
Laidlaw Waste Systems (Bridgeton) Inc., recorded with the st. Louis
County Recorder of Deeds on June 30, 1997 at Book 11208, Page 2515.

By recording these Declarations of Covenants and Restrictions,
future use of the area encompassed by the West Lake Superfund site
has been limited and cannot include residential use. To change
such use, the Environmental Protection Agency, th,~ Missouri
Department of Natural Resources, and the owner of the affected
premises would have to agree to such changes. Therefore, the West

212540.1

OVEIUAND PAlU. KANSAS
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July 30, 1997
Page 2

Lake Landfill site Respondents believe that the only reasonable
future use that should be considered for risk assessment purposes
is a non-residential use.

Sincerely,

Michael D. Hockley

MDH:nrl

cc: Mr. Doug Borro
William R. Werner, Esq.
Charlotte L. Neitzel, Esq.
Mr. James W. Wagoner II
Mr. Paul V. Rosasco, P.E.

(All via mail, wjenclosure)

212540.1
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STATE OF 1Vf[SSOURI )
SS.

COUNTY OF ST. LOUIS)

I, the undersigned Recorder ofDeeds for said County and State, do hereby certify that the following and annexed
instrument ofwriting, which consists of 8 pages, (this page inclusive), was filed for record in my office·
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In witness whereof! have hereunto set ~y hand and official seal the day, month and year aforesaid.

eputy Recorder
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DECLARATION OF COVENANTS AND RESTRICTIONS

WEST LAKE QUARRY AND loI.ATERIAL COMPANY

West Lake Quarry and Material Company, a Missouri corporation

("Declarant"), hereby (a) imposes the provisions of this

Declaration upon the Premises (as defined below), (b) pUblishes and

declares that the following terms, conditions, restrictions and

obligations shall ei) affect and encumber the Premises, (ii) run

with and be a burden upon and a benefit to the Premises, and (iii)

be fUlly binding Upon' Declarant and all other persons or entities

acquiring the Premises or any part thereof or interest therein

whether by descent, devise, purchase or otherwise, and (c) declares

that any person or entity, by the acceptance of title to the

Premises or any part thereof or interest therein, shall thereby

agree and covenant to abide by and be bound by the following terms,

conditions, restrictions and obligations.

RECITALS

A. Declarant is the owner of certain real property (located

in the city of Bridgeton, County of st. Louis, state of Missouri)~

legally described on Exhibit A, attached hereto and incorporated

herein by this reference, which real property is herein referred to

as the "Premises".

B. The Premises and nearly all real property in the

immediate vicinity of the Premises have been used exclusively for

more than 40 years for non-residential uses, primarily for

commercial and industrial uses and in some cases, for agricultural

uses.
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C. Such uses have included, but have not been limited to,

quarrying operations, demolition and sanitary landfill ooerations. ,
asphalt and concrete batch plant operations, and vehicle

maintenance, repair and body shop operations.

D. Such uses, and the character and nature of the land uses

in the vicinity of the Premises, make the Premises unsuitable for

any future residential use.

E. The United States Environmental Protection Agency ("EPA")

has entered into an Administrative Order on Consent (the "Consent

Order") with Cotter Corporation (N.S.L.), Laidlaw Waste Systems

(Bridgeton) Inc., Rock Road Industries, Inc., and the United States

Department of Energy.

F. The Consent order, among other things, (i) provides for

the investigation of the nature and extent of contamination and any

threat to the public health, welfare, or the environment caused by

the release or threatened release of hazardous substances at or

from two isolated areas either on or in the vicinity of the

Premises and which have been designated as Radiological Areas 1. and

2 in the Consent Order, and which contain low-level radioactive

waste materials, and (ii) has been filed with the Regional Hearing

Clerk, EPA, Region VII, 726 Minnesota Avenue, Kansas City, Kansas,

Docket No. VII-9J-F-0005.

G. Declarant desires to prohibit the present and future use

of the Premises for any residential purpose in accordance with the

terms and provisions of this Declaration.

2



DECLARATION

Declarant hereby states and declares as follows:

1. Neither the Premises, nor any portion thereof, shall be

used now or hereafter for any residential purpose, or for any day

care, preschool or other educational use.

2. This Declaration shall not unlawfully restrict and shall

not be used to violate any federal law, rule, or regulation

regarding the use of real estate, including, but not limited to,

the Fair Housing Act.

3; No water well for drinking water use shall be installed

on the Premises.

4. This Declaration shall be recorded in the office of the

Recorder of Deeds for the County of St. Louis, State of Missouri.

5. Any deed or other instrument of conveyance for the

Premises or any portion thereof shall be subject to this

Declaration.

6. Each of EPA (or its successor), the Missouri Department

of Natural Resources ("MDNRtr) (or its successor) and the owner of

any portion of the Premises shall have the right to sue for and

obtain an injunction, prohibitive or mandatory, to prevent the

breach, or to enforce the observance, of this Declaration. This

right shall be in addition to any other action available at law or

in equity. The failure to enforce any covenant or re~.triction

herein at the time of its violation shall not constitute a waiver

of the right to do so later.

3
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7. The provisions of this Declaration shall continue in full

force and effect until the fiftieth anniversary of the date of this

Declaration and thereafter for successive twenty-year periods

unless, prior to the expiration of the then current term, a written

notice of ~~rmination of this Declaration, executed by each of the.

then owners of the Premises and by authorized representatives of

EPA (or its successor) and MDNR (or its successor), has been filed

with the office of the Recorder of Deeds for st. Louis county,

state of Missouri. A notice of termination of this Declaration may

be filed at any time after the effective date of this Declaration,

and the Declaration shall terminate on the date the notice of

termination is filed with the Recorder of Deeds.

IN

caused

199;.
WITNESS WHEREOF, west Lake Quarry and Material Company has

this instrument to be executed this~day of)Jt~

MATERIAL

ACKNOWLEDGEMENT

STATE OF MISSOURI )

(1& {,rd:; t OF ST. LOUIS ~ ss

On Iithis a7'fi.day of m &E ' 1991 before me, a notary
pUblic, personally appeared Wii:iam E. Whitaker, to me known, Who,
being by me duly sworn, did say that he is the President of west
Lake Quarry and Material company, a Missouri corporation, and that
said instrument was signed on behalf of said corporation by
authority of its Board of .Directors, and said person acknowledged
said instrument to be the free act and deed of said corporation.

4
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IN WITNESS WHEREI7: I I have hereunto set my hand and affixed my
officiaJ. seaJ. in the Jll£~ and State aforesaid, the day and
year first above written.

7YJt2.<lO{UI:t AI IhvJ<.L0MY2

My commission Expires:

5

MARGARE:l'GctJSUMANO
NOTARY PUBUC STAT!! OF MISSOURI

ST. LOUIS COUNTY .
MY COMMISSION EXP. NOV. 5,1998

tlHOMElWRWIWllWl600



GRANTOR'S PROPERTf

~ tract of ~and in part of Lots 1,2.3, and 4 of the Yoati· Partition
in U.S. Survey 131, part of Lot 21, of the St. Charles Ferry

'.pany Tract in U. S. Survey 47 and 1934, part of U. S. Survey 13:1.,
",••<:1 part of t,T. S'. ~urvey 47 11). Townships 46 and 47 North. Range 5
East of the 5th Pr1nc~pal ~eridian, St. Louis County Missouri
described. as follows: '

Beqinning at the most easterly corner of Lot :1. of the Yosti Partition
in u.s. Survey 131, being a point in the center~ine of Taussig
Avenue~ thence South 43 degrees 34 minutes &3 seconds East, along the
northeasterlY "line of Lot 4 of the Yosti Partition, a distance of
99.92; thence South 6 degrees.4:1. minutes :1.5 seconds West, a distance
of 68.96 feet; thence South. 23 degrees 21 minutes 55 secongs West. a
distance of 154.73 feet; thence South 26 degrees 49 minutes 07 East,
a distance of 55.27 feet; thence South 14 degrees 32 minutes 36
seconds West, a distance of 143.63 feet; thence South 34 degrees 03
~inutes 12 seconds West, a distance of 220.86 feet: thence North 55
degrees 41 minutes 34 seconds West, a distance of 127.00 feet: thence
South 88· degrees 59 minutes 19 seconds West, a distance of 62.24
Eeet; thence South.54 degrees ~3'minutes 18 seconds West, a distance
of 240.50 feet; thence South 26 degrees 44 minutes 32 seconds West, a
.distance ~f 450.91 feet; thence South'8 degrees 25 minutes 4~ seconds
Hest, a distance of 224.01 feet; thence 'South 17 degrees 14' minutes
43 seconds East, a distance of 28.63 feet; thence South 47 degrees 09
minutes 44 seconds East, a distance 9f 61.27 feet: thence South 24
~egrees 34 minutes 10 seconds East, a distance of 73.64 feet: thence

buth 0 degrees 07 minutes 21 seconds West, a distance of 107.37 feet
co the northeasterly right of way line of the· st. Charles Rock Road,
60 foot wrde:. thence North 61 degrees 07 minutes 11 seconds West,
along saj,d right of way line, .. a distanc:;e of 99.72 feet to the
centerline of ~aussig Avenue: thence North 28 degrees 07 minutes 01
seconds East, along' said centerline, a distance of 100.00 feet to the
intersection of said centerline and the southeasterly prolongation of
the north~asterly line of a tract of land cO~7eyed to American
Telephone and Telegraph Company of Missouri by deed. recorded in Book
1719 on ~age 170: thence North 61 degrees 07 minutes 11 seconds ~est,

along' said line, a distance' of 120.00 feet to the most northerly
corner of said tract; thence South 28 degrees 07 minutes 01 .seconds
Hest, along the northwesterly line of said ·tract and its
southResterly extension, a distance of 130.00 feet to the· centerline
of the St. Charles ~ock·Road~ thence North 61 degrees 07 minutes 11
seconds Hest, along said centerlin~ a distance of·252.27 feet: thence
Harth 51 degrees 56' ~nutes 32 seconds East, a distance of 311.60
feet~ thence North 26 degrees 44 minutes 32 seconds East, a distance
of 644.89 feet; thence North 56 degrees 34 minutes 13 seconds Hest, a
distance of "296.04 feet; thence North 49 degrees 02 minutes 5.5
seconds Hest, a' distance of 174.81 feet: thence North 7 degrees 43
minutes 38 seconds West, a distance of 65.61 feet; thence South 82
de~rees 16 minutes 22 seconds Rest, a distance of 106.78 feet~ thence
around a'curve to the riqht, having a radius of 150.00 feet and a
chord bearing North 47 degrees 50 minutes 16 seconds West, a chord
distance of 229.44 feet to a point of compound curve: thence around a
curve to the riaht, having a .radius of 450.00 feet and a chord
bearing Harth 30 degrees 29 minutes 30 seconds East, a chord distance
of 428.6~ feet to its point of tangency; thence North 58 de~rees 55
~inutes 53 seconds East. a distance of 277.03 feet: thence ~orth 2
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dedrees 03 minutes 23 seconds· West, a distance of 332.~2 feet; thence
North 43 de<;rrees 55 minutes 12 seconds West, a distance of 444.12
feet; thence North 39 degrees 22 minutes 26 seconds East, a distance
of 463.83 feet; thence North 53 degrees 20 minutes 34 second East, a
c' ·tance of ~26 .98 feet; thence South 50 deqrees 18 minutes 12
~ bnds East, a distance of 205.86 feet; thence North 75 degrees 52
minutes 00 seconds East, a distance of 426.11 feet; thence North'Sl
deqrees 12 minutes 40 seconds East, a distance of 277.46 feet to the
southwesterly right of way line of Highway 40; also known as St.
Charles Rock Road; thence South 43 degrees 53 minutes 31 seconds
East, along said right of way line, a distance' of 137.18 ,feet; thence
leaving said riqht of way, South 51 degrees 12 minutes 40 seconds
west; a distance of 1023.2Z feet; thence South 25 degrees 58 minutes
41 seconds West, a distance of .181.33 feet to the northeasterly line
of Lot 1 of the Yosti Partition of U.~. Survey 13~; thence South 43
degrees 34 minutes 53 seconds East, along said northeasterly' line, a
distance of 971.20 feet to the Point of Beginning..

Excepting from ehe above the following:

A tract of land being part of Lots 1, 3, and 4 of the "Yosti Partition in U.S,
Survey 131, "townships 46 anp. 47 north, range 5 east of .the Fifth.,Principal
Meridian, St. Louis County, Missouri, more particularly described as follows:

Commencing at the intersection of the northwesterly lihe of U.S. Survey 131
and the southwesterly right of way line of Highway 40, also knQwn as ·St.
Charles Rock Road;" thence South 37 degrees 11 minutes 39 seconds East, along
said south right of way line, 209.98 feet; thence exiting said right of way
line, South 57 degrees 54 minutes 32 seconds West, 1023.23 feet; thence South

pegrees 40 minutes 33 seconds West, 181.3~ feet to the northeasterly lin~

u_ 'said lot 1;. thence South' 36 degrees 53 minutes 01 seconds East, along said
northeasterly line of ~ot 1, a distance of 591.05 feet to the point of
beainning of the tract described herein; thence·continuing along'the
northeasterly line of said lot' 1 and along the northeasterly line of said lot
4, South 36 degrees 53, minutes 01 seconds East, 480.07 feet; thence exiting
said northeasterly line, South 13 degrees 23 minutes 07 seconds West, 68.96
feet; ~hence South 30,degrees 03 minutes 47,seconds West, 154.73:feet; thence
South 20 degrees 07 minutes 14 seconds East; 55.27 'feet: thence South Zl '
degr~es 14 minutes·28,secon~s West, 143.63 feet; thence So~th 40.degre~s 45
~nutes 05 ,seconds West, 220,86 leet; thence North 48 degrees 59 minutes 42
seconds West, .127.00 feet; then~e North 84 degrees 18 minutes 49 seconds West,
62.24 feet; thence South 61.degrees 25 minutes 10 seconds West, 240.56 feet;

'thence South S3 degre~s 26 minu~es 24 seconds' West, 450.91.feet:'the~ceSouth
·15 degrees 07 minutes, 41 seconds West, 224.01 feet; thence, South 10 degrees 32
minutes ~1 seconds East, 28.63 f~et; thence ~6uth 40 degrees 27 minutes 5~

seconds East, 61.27 feet; tpence:So~th 17 uegrees 52 minutes 1~ ~econds East,
73.64 feet; thence South 06 degrees 49 minutes 13 ~econds West, 107.37 feet·to
the north right of way'line of. "Old St. Charles Rock R~ad;"·thence ~orth 54
degrees 25 minutes 19 seconds West, along sa~d·riqht of way line, 99.72 feet;
thence North 34 degrees 48 minutes 53 seconds East, 100.00 'feet; thence
eXiting said west 'line, North '54 degrees 25 minutes 19 seconds West, 120.00
feet; thence North 21 degrees 27 minutes 09 seconds East, 153;52 feet; thence
North 00 degrees 02 minutes 46 seconds West, 37.43 feet; thence North 56
degrees 33 minutes 36 seconds West, 70.00 feet; thence North 33 degrees 26
minutes 24 seconds East, 624.89 feet; thence ~outh 49 degrees 52 minutes 21

conds East, 56.85 feet; thence North 67 degrees 30 minutes 55 seconds East,
- ..16. 05 feet; thence· North 08 degrees 48 minut\!'s 44 seconds East, .158 .1~ feet;
thence South 59 degrees 03 minutes 26 seconds East, 82.21 feet; thence North
33 degrees 28 minutes 55 seconds East, 321.44 feet; thence North 55 degrees 02
minutes 11 seconds West, 158.34 feet; thence North 01 degrees 10 minutes 17
seconds East, 342.38 feet to the point of beginning,

2 of 2



~I~m ~I ~ 11!1~11!11~~II~I~1I1 ~lr~1II ~
*1997063000830*

DANIEL T. O'LEARY
RECORDER OF DEEDS

ST. LOUIS COUNTY MISSOURI
41 SOUTH CENTRAL

CLAYTON, MO 63105

RECORDER OF DEEDS DOCUMENT IDENTIFICATION & CERTIFICATION SHEET
TYPE OF

INSTRUMENT GRANTOR TO GRANTEE
RESTR ROCK ROAD INDUSTRIES INC ETAL

: PROPERTY
. DESCRIPTION:

SUR 131 T 47 R 5 W/O/P

.\__L_ie_n_N_u_m_b_er_-->1 Ie-__N_o_ta_tl_'o_n__-JI I_D_o_cu_m_~_~_~_um_b_er--,1 1__L_o_c_at_o_r__

STATE OF rvrrSSOURI )
SS.

COUNTY OF ST. LOUIS)
j

! I, the undersigned Recorder ofDeeds for said County and State, do hereby certifY that the following and annexed
I

instrument ofwriting, which consists of 7 pages, (this page inclusive), was filed for record in my office
bn the 30 day of June 1997 at 02:30 PM and is truly recorded in the book and
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DECLARATION OF COVENANTS AND RESTRICTIONS

ROCK ROAD INDUSTRIES, INC.

Rock Road Industries, Inc. , a Missouri corporation

("Declarant"), hereby (a) imposes the provisions of this

Declaratio.n upon the Premises (as defined below), (b) publishes and

declares that the following terms, conditions, restrictions and

obligations shall (i) affect and encumber the Premises, (ii) run

with and be a burden upon and a benefit to the Premises, and (iii)

be fully binding upon Declarant and all other persons or entities

acquiring the Premises or any part thereof or interest therein

whether by descent, devise, purchase or otherwise, and (c) declares

that any person or entity, by the acceptance of title to the

Premises or any part thereof or interest ~herein, shall thereby

agree and covenant to abide by and be bound by the following terms,

conditions, restrictions and obligations.

RECITALS

A. Declarant is the owner of certain real property (located

in the city of Bridgeton, County of st. Louis, State of Missouri),

legally described on Exhibit A, attached hereto and incorporated

herein by this reference, which real property is herein refe=ed to

as the "Premises".

B. The Premises and nearly all real property in the

i~ediate vicinity of the Premises have been used exclusively for

more than 40 years for non-residential uses, primarily for

commercial and industrial uses and in some cases, for agricultural

uses.
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C. Such uses have included, but have not been limited to,

quarrying operations, demolition and sanitary landfill operations,

asphalt and concrete batch plant operations, and vehicle

maintenance, repair and body shop operations.

D. Such uses, and the character and nature of the land uses

in the vicinity of the Premises, make the Premises unsuitable for

any future residential use.

E. The United States Envirorunental Protection Agency ("EPA")

has entered into an Administrative Order on Consent (the "Consent

Order") with Cotter Corporation (N.S.L.), Declarant, Laidlaw Waste

Systems (Bridgeton) Inc., and the United states Department of

Energy.

F. The Consent Order, among other things, (i) provides for

the investigation of the nature and extent of contamination and any

threat to the public health, welfare, or the ... enviromnent caused by

the release or threatened release of hazardous substances at or

from two isolated areas either on or in the vicinity of the

Premises and which have been designated as Radiological Areas ]. and

2 in the Consent Order, and which contain low-level radioactive

waste materials, and (ii) has been filed with the Regional Hearing

Clerk, EPA, Region VII, 726 Minnesota Avenue, Kansas city, Kansas,

Docket No. VII-9J-F-OOOS.

G. Declarant desires to prohibit the present and ~uture use

of the Premises for any residential purpose in accordance with the

terms and provisions of this Declaration.

2
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DECLARATION

Declarant hereby states and declares as follows:

1. Neither the Premises, nor any portion thereof, shall be

used now or hereafter for any residential purpose, or for any day

care, preschool or other educational use.

2. This Declaration shall not unlawfully restrict and shall

not be used to violate any federal law, rule, or regulation

regarding the use of real estate, including, but not limited to,

the Fair Housing Act.

3. No water well for drinking water use shall be installed

on the Premises.

4. This Declaration shall be recorded in the office of the

Recorder of Deeds for the County of st. Louis, state of Missouri.

5 . Any deed or other instrument of conveyance for the

Premises or any portion thereof shall be subject to this

Declaration.

6. Each of EPA (or its successor), the Missouri Department

of Natural Resources ("MDNR") (or its successor) and the owner of

any portion of the Premises shall have the right to sue for and

obtain an injunction, prohibitive or mandatory, to prevent the

breach, or to enforce the observance, of this Declaration. This

right shall be in addition to any other action available at law or

in equity. The failure to enforce any covenant or restriction

herein at the time of its violation shall not constitute a waiver

of the right to do so later.

3



l:W i l'Uoj.C:~ II·

7. The provisions of this Declaration shall continue in full

force and effect until the fiftieth anniversary of the date of this

Declaration and thereafter for successive twenty-year periods

unless, prior to the expiration of the then current term, a written

notice of termination of this Declaration, executed b~ each of the

then owners of the Premises and by authorized representatives of

EPA (or its successor) and MONR (or its successor), has been filed

with the office of the Recorder of Deeds for st. Louis county,

state of Missouri. A notice of termination of this Declaration may

be filed at any time after the effective date of this Declaration,

and the Declaration shall terminate on the date the notice of

termination is filed. with the Recorder of Deeds.

IN WITNESS WHEREOF, Rock

this instrument to be executed

~997.

ACKNOWLEDGEMENT

OF ST. LOUIS

STATE OF MISSOURI

~.c1N,J:;:.y
u

)
) ss
)

On this :J.7'1-lday of '1YJ o..-c..,r-.. , ~997, before me, a notary
pUblic, personally appeared WilI'iam E. Whitaker, to me known, Who,
being by me duly sworn, did say that he is the President of Rock
Road Industries, Inc., a Missouri corporation, and that said
instrument was signed on behalf of said corporation by authority of
its Board of Directors, and said person acknowledged said
instrument to be the free act and deed of said corporation.

4



IN WITNESS WHEREOF, I have hereunto set my hand and affixed my
official seal in the f1;;;..umb./: and State aforesaid, the day and
year first above written. 1

'1Y)~a.(ir cd Lc.-""-:(A<L!
My commission Expires:

5

MAXGAllE!' CCUSUMANO
NOTARY PUBUCsrATE: OF MIssoURI

sr. LOUIS COUNTY
MY COMMISsION EXP. NOV. 5.1998

1:\KOMElWllWIJVBl600.DOC
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EXHIBIT "A"

A c~act of land in part of u.s. Survey 131.
5 East of the 5th erincipal Meridian. St.
descrlbed as follows:

TowuShip .7 No~cn. Kange
LOllis County. [1issou~i.

Commencing at: the intersection of the northHulO.ccrl~' .. Line. of U.S.
Survey 131 and the southwesterly right ot way line of Highway 4.0,
also known as St. Charles Rock Road: chence South 4:5 degrees 5:5
minutes . 31 seconds East, along said right of way line, a distance of
729.68 feet: thence South ~0 degrees 4~ minutes:l2 seconds West, a
distance of 92.54 feet to che Point of Beginning of the following
described Cracc; thence continuing Souch 40 degrees 49 minutes 32
seconds ~est, a distance of 2~8.61. feet; chence Souch'8~ degrees 29
minutes 50 seconds ~est, a distance of 241.41 feet: .thence North 79
degrees 05 minutes 4.4. seconds West. a distance of 390.43 feet; thence
North 2~ degrees .4.8 minutes 5S seconds East, a' distance of 4.99.73
feet; thence North 84 degrees 4S minutes 59 seconds East, a distance
of 24.8.68 feet; thence South 32 degrees 24 minutes 17 seconds East, a
distance of 201.28·feet;thence South 56 degrees 18 minutes 22 seconds
East, a distance of 251.78 feet to the Point of Beginning.

AREA 2

A tract: of land in part of Lot 20, of the St. Charles Ferry Com~any

Tract in U.S. Survey 47 'and 1934. and in part of U.S. Survey 4.7
Township. 47 North, Range S East of the 5th Principal ~leridian, St.
Louis County, Missouri, described as follows:

Commencing at the intersection of the centerline of St. Charles Rock
Road and the north~esterly line of Lot 20 of the St. Charles Ferry
Company Tract: thence North 28 degrees 53 minutes 11 seconds East.
along said northwesterly line, a distance of 148.48 feet of the Point
of Beginning of the following described' tract; thence continuing
North 28 degrees 53 minutes 11 s~cond~ ~ast. along said line. a
distance of 676.08 feet to the northwest corner of said Lot 20;
thence North 72 degrees 46. minutes 42 seconds West, along the
northerly line of Lot 19 o~ the st. Charles Ferry Company tract, a
distance of ~74.79 feet;thence North 47 degrees 43 minute& 02 seconds
East, a distance of 906.64 feet; thence South 64 degrees 46 minutes
52 seconds' East,' a distance of 389.58 feet; thence South·76. degrees
3Q ~inutes 26 seconds East, a distance of.245.51 feet; thence South
60 degrees 07 minutes 01 seconds East, a distan~e'of 283.36 feet;
'thence South 31 aegrees 26 minutes 39 seconds West, a distance '~f

1136.42 feet: thence South 33 degrees 08 minutes 2S seconds West, a
distance of 109.40 feet; thence South 34 degrees 54 minutes :38
~conds East, a distance of 149.81 feet; thence South 44 degrees 29

lll.inutes 33 seconds. West, a distance of 267.70 .feet; thence· North 78
degrees 25 minut~s 41 seconds West, a distance of "241.02 feet; thence
Horth 34-Qegrees 31 minutes 30 seconds West, a distan~p of 351.19
f~et to the Poin~ of Beginning.

. .
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S8.
STATE OF MISSOURI )

COUNTY OF ST. LOUIS)I
I
! I, the undersigned Recorder ofDeeds for said County and State, do hereby certify that the following and annexed
(stroment ofwriting, which consists of 10 pages, (this page inclusive), was filed for record in my office
b the 30 day of June 1997 at 02:30 PM and is truly recorded in the book and
I: the page shown at the top and/or bottom ofthis page.

In witness whereof! have hereunto set my hand and official seal the day, month and year aforesaid.

<a..;t?Rt7~
Recorder ofD~i

St. Louis County, Missouri

eputy Recorder

RECORDING FEE $42.32

(paid at the time of Recording)
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DECLARATION OF COVENANTS AND RESTRICTIONS

LAIDLAW WASTE SYSTEMS (BRIDGETON) INC.

Laidlaw waste systems (Bridgeton) Inc. f/k/a/ west Lake

Landfill,.. Inc., a Missouri corporation ("Declarant"), hereby (a)

imposes the provisions of this Declaration upon the Premises (as

defined below), (b) publishes and declares that the following

terms, conditions, restrictions and obligations shall (i) affect

and encumber the Premises, (ii) run with and be a burden upon and

a benefit to the Premises, and (iii) be fully binding upon

Declarant and all persons .or entities acquiring the Premises or any

part thereof or interest therein whether by descent, devise,

purchase or otherwise, and (e) declares that any person or entity,

by the acceptance of title to the Premises or any part thereof or

interest therein, shall thereby agree and covenant to abide by and

be bound by the following terms, conditions, restrictions and

obligations.

RECITALS

A. Declarant is the owner of certain real property (located

in the city of Bridgeton, County of st. Louis, state of Missouri),

legally described on Exhibit ~, attached hereto and incorporated

herein by this reference, which real property is herein referred to

as the "Premises".

B. The Premises and nearly all real property in the

immediate vicinity of the Premises have been used exclusively for

more than 40 years for non-residential uses, primarily for
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commercial and industrial uses and in some cases, for agricultural

uses.

C. Such uses have included, but have not been limited to,

quarrying operations, demolition and sanitary landfill operations,

asphalt .~nd concrete batch plant operations, and vehicle

maintenance, repair and body shop operations.

D. Such uses, and the character and nature of the land uses

in the vicinity of the Premises, make the Premises unsuitable for

any future residential use.

E. The United states Environmental Protection Agency ("EPA")

has entered into an Administrative Order on Consent (the "Consent

Order") with Cotter Corporation (N. S. L. ), Declarant, Rock Road

Industries, Inc., and the United States Department of Energy.

F. The Consent Order, among other things, (i) provides for

the investigation of the nature and extent of contamination and any

threat to the public health, welfare, or the environment caused by

the release or threatened release of hazardous substances at or

from two isolated areas either on or in the vicinity of the

Premises, which have been designated as Radiological Areas 1 and 2

in the Consent Order, and which contain low-level radioactive waste

materials, and (ii) has been filed with the Regional Hearing Clerk,

EPA, Region VII, 726 Minnesota Avenue, Kansas city, Kansas, Docket

No. VII-93-F-OOOS.

G. The EPA and Declarant have entered into an additional

Administrative Order on Consent, which has been filed with the

Regional Hearing Clerk, EPA, Region VII, 726 Minnesota Avenue,

186125 2



Kansas City, Kansas, Docket No. VII-94-F-0025, to investigate the

nature and extent of any potential contamination at the Premises

(other than Radiological Areas 1 and 2) relating to the historical

use of the Premises.

H... Declarant desires to prohibit the present and future·use

of the premises for any residential purpose in accordance with the

terms and provisions of this Declaration.

DECLABATION

Declarant hereby states and declares as follows:

1. Neither the Premises, nor any portion thereof, shall be

used now or hereafter for any residential purpose, or.for any day

care, preschool, or other educational use.

2. This Declaration shall not unlawfully restrict and shall

not be used to violate any federal law, rule, or regulation

regarding the use of real estate, including, but not limited to,

the Fair Housing Act.

3. No water well for drinking water use shall be installed

on the Premises.

4. This Declaration shall be recorded in the office of the

Recorder of Deeds for the County of st. ·Louis, state of Missouri.

5 • Any deed or other instrument of conveyance for the

Premises or any portion therefor shall be subject to this

Declaration.

6. Each of EPA (or its successor), the Missouri Department

of Natural Resources (IIMDNR") (or its successor), and the owner of

any portion of the Premises shall have the right to sue for and
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obtain an injunction, prohibitive or mandatory, to prevent the

breach, or to enforce the observance, of this Declaration. This

right shall be in addition to any other action available at law or

in equity. The failure to enforce any covenant or restriction

herein at.~he time of its violation shall not constitute a waiver

of the right to do so later.

7. The provisions of this Declaration shall continue in full

force and effect until the fiftieth anniversary of the date of this

Declaration and thereafter for successive twenty-year periods

unless, prior to the expiration of the then =ent term, a written

notice of termination of this Declaration~ executed by each of the

then owners of the Premises and by authorized representatives of

EPA (or its successor) and MDNR (or its successor), has been filed

with the office of the Recorder of Deeds for st. Louis County,

state of Missouri. A notice of termination of this Declaration may

be filed at any time after the effective date of this Declaration,

and the Declaration shall terminate on the date the notice of

termination is filed with the Recorder" of Deeds.

instrument to be executed

:IN WITNESS WHEREOF, Laidlaw waste Systems

caused this

--",_...];...:....;4:..<.}f_..... , 1997.

(Bridgeton) Inc. has
<G:.-

this ~ day of

LAIDLAW WASTE SYSTEMS
(BRID~ ON) INC.

/

By_~~#!"-...,...;=---o:::------_
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ACKNOWLEDGMENT

STATE OF Ar rz.o"",-, )
) SS.

COUNTY OF ~aflLq:>o-- )
On . this q+h day of ~u VJ-L,., , 1997, before me, a

notary public, personally appeared ....'iiev~r'J fk.Jm , to me
known, who, being by me duly sworn, did say that he is the

{,Col- President of Laidlaw Waste Systems (Bridgeton) Inc., a Missouri
corporation, and that said instrument was signed on behalf of said
corporation by authority of its Board of Directors, and said person
acknowledged said instrument to be the free act and deed of said
corporation.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my
official seal in the County and State aforesaid, the day and year
first above written.

My commission expires:

'5/1 IQJq~

186125 5



BP 11208/2520
EXHIBIT "I"

Tract 1
Landfi~l Area " .

tract of land in part of Lots 1,2. and 3 of the Yosti Partition
~n ~.S. Survey ~31. part of Lots' 20,21. and 22 of the St. Charles
~erry Company Tract in U.S. Survey 47 and ~934, part of U.S. Survey.
131, and part of U.S. Survey 47 in Townships 46 and 47 North, Range 5
East of the 5th Principal Meridian. St. Louis County Missouri.
described as follows:

Beginning. at t:.he intersection of the northwesterly line of U.S.
Survey 131 and the southwesterly right' of way ~ine of Highway 40,
also known as St. Charles Rock Road; thence South 43 degrees 53
minutes 31 seconds East. along said right of way line. 'a distance of
·72.80 feet; thence South 5:1. degrees '~2 minutes 40 seconds West. a
distance of 277.46 feet; thence South 75 degrees 52 lIlinutes ~~.,_

seconds Hest. a distance of ~26_~1 feet; thence North 50 deqrees 18
minutes 12 seconds West. a.distance· of 205.86 feet; thence South 53'·'
degrees 20 minutes 34 seconds West~ a distance of 126.98 feet; ~nce

South 39 degrees 22 minutes 26, seconds .West. a distance of 463.83
feet; thence South 43 degrees 55 minutes'12 seconds East. a distance­
o·f 444.12 feet; thence South 2 degrees 03 minutes 2--3' seconds East, a
distance of 332.12 feet; thence South 58 degrees '55 minutes 53
seconds West. a distance of 277.03 feet; ·thence around a curve to the
left, having a radius of 450.00 feet and a chord bearing South 30
degrees 29 minutes 30 seconds West. a chord distance of 42~.~1 feet
to a point of compound curve; thence. around a curve to the~ left,
naving a radius. of 150.00 feet and a chord bearing South 47 degrees

I min\!-ces 16 seconds East. a chord distance·of 229.44 feet ,to its
~oint of tangency; thence North 82 degrees 16 minutes'22 seconds
East, a distance of 106.78 feet; thence South 7 degrees 43 minutes 38
seconds Eas t, a distance of 65.61 feet; thence South 49 degrees 02
minutes 55 seconds East. a distance of 174.8~ feet; thence South 56
degrees'34 minutes 13 seconds East. a distance of 296.04 feet; thence
South 26 degrees 44 minutes 32 seconds West, a distance· of 644.89
fee~; thence South 5~degrees 56 minutes 32 seconds Rest. a distance
of 311.60 feet to the centerline of St. Charles Rock Road; thence'
along said centerline the following courses and distances: North" 6~

',degrees 07 minutes ll'seconds West. a distance of 7·39.36 feet; North
5 degrees 58 minutes 11 seconds Wes~,a distance of 997.50 feet; North
11 degrees 22 minutes 11 seconds West, a distance 'of' 477.70 feet;
North 17 degrees 07 minutes 1~ seconds West, a distance of 348.30
feet; North 3~ degrees 34 minutes .1~ seconds West. a distance
of 349.50 feet;'North 38 degrees 50 minutes 11 seconds West,a distance
of 22.38 feet to the northwest line of Lot 20 of the St. Charles
Ferry Company Tract; thence North 28 degrees 53 minutes ~~ seconds
East. along said Northwe'st line. a distance of 824.56 feet .. to the
Northwes~ corner of said Lot 20; thence North 72 degrees 46 minutes
42 seconds Hest. along the North line of Lot 19 of the st. Charles
Ferry Company Tract, a distance of 674.79 feet; thence North 47
degrees 43 minutes 02 seconds East. a distance of 1137.84 feet to the
Southwesterly right of way line of Highway 40 also known as St.
Charles Rock Road; thence along said right of way line the fol~oHing

courses and distances; thence South 75 degrees 56 minutes 3~ seconds
Cas t. a dis tance of 260.00 feet; thence around a curve to the right.
having a radius of 18~S.08 feet and a chord bearing South 65 degrees
11 ':Iinutes S2 seconds East, a chord di<:tance of 680.49 feet; thence
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North 35 degrees 32 minut~s 48 seconds Ease, a distance of 30.00
Eeet; thence around a curve to the right, havin'g a radius of 1855.08
~eet and a chord bearing South 49 degrees 10 minutes 22 s~conds East,

chord distance of 341.47 feet; thence South 43 degrees 53 m~nutes
~~ seconds East, a distance of 47.91 feet; thence South 46 degress 06
minutes 29 seconds West, a distance of 15.00 feet; thence South 43
degrees 53 minutes 31 seconds East, a distance of 34.28 feet; thence
South 55 degrees 55 minutes 28 seconds East, a distance of 95.94
~eet; thence South 43 degrees 53 minutes 31 seconds East, a distance
of 602.78 feet to the Point of Beginning and containing 111.P0 Acres.

Tract '2

A tract of land in part of Lots 1,3, and 4 of the Yosti Partition in
U.S. survey 131, and part of U.S. Survey 131. in Townships 46 and
47 North. Range 5 East of the. 5th Principal Meridian. St. Louis
County, Missouri. described as follows:

Beginning at the most easterly corner <;If Lot 1 of the Yosti Partition"­
i.n U. S. Survey 131, being a point in the centerline of Taussig
Avenue; thence South 43 degrees 34·minutes 53 seconds East. along.the
northeasterly line of Lot 4 of ,the Yosti Partition. a distance.of
99.92 feet; thence South 6 degrees 41 minutes '15 seconds West. a_
distance.of 68.96 feet; thence South 23 degrees 21 minutes 55 seconds
West, a distance of 154.73 feet; thence South 26 degrees 49 minutes
07 seconds East, a distance of 55.27 feet; .thence South 14 degrees 32
minutes 36 seconds, Hest, a distance of 143.63 feet; thence South 34
'\egrees 03 minutes 12 seconds West, a distance of 220.86 feet:>~thence 3,

AOl:'th 55 degrees 41 minutes 34 seconds.Rest: a' ·distance of :1.27.00
feet; thence South 88 degrees 59 minutes 19 seconds Hest, a distan~e

of 62.2,4 feet; thence South 54 degrees 43 minutes 18 seconds Hest, a
distance of 24Q.50 feet; thence South 26 deqrees 44 minutes 32
seconds West, a distance of 450.91 feet; thence South 8 degrees 25
minutes 49 seconds West. a distance of 224.01 feet; thence South 17
deqrees 14 minutes 43 seconds East, a distance of 28.63 feet; thence
South 47 degrees 09 minutes 44 seconds East, a distance of 61.27
feet; thence South 24 degrees 34 minutes 10 seconds East, a distance

'of 73.64 feet; thence South 0 degrees 07 minutes 21 seconds West, a
distance of 107.37 feet to the northeasterly right of'way line of the
_~t. Charles Rock Road. 60 foot wide; thence South 61 degrees 07
'minutes 11 seconds East. along said rignt of way line, a distance of
758.45 feet to the most southerly corner of Lot 4 of said Yosti.
Partition; thence North 39 degrees 17 minutes 12 seconds East, -along
the southeasterly line of said Lot'4;"a distance of 1349.58 feet to
the most easterly corner thereof; thence North 43 degrees 34 minutes
53 seconds West. along the northeasterly line. of said,. lot 4., a
distance of 779.68 feet to a point 50.00 feet southeasterly of the
most southerly corner Of a cract of land conveyed to John Guerra and
wife by deed recorded in Book 1642 on Page 263; thence North 4.6
degrees 24 minutes 31 seconds East, parallel with the southeasterly
line of said Guerra tract, a distance of 4.37.11 feet; thence North 4.3
degrees 34 minutes 53 seconds Rest, parallel with the northeasterly
line of said Guerra tract. a distance of 486.26 feet to the
centerline of Taussig Avenue; thence North 41 degrees 52 minutes 29
seconds East, along said centerline, a distance of 68.21 feet; thence
North 47 degrees 48 minutes 29 seconds. East, a10nq said centerline, a
distance of 340.00 feet; thence NOl:'th 42 degrees 11 minutes 31
seconds West, a distance of 30.00 feet to the nOrthwesterly right of
way line of said Taussig Avenue; thence North 47 degrees 4? minutes
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29 seconds East, along ·said right of way a distance of 312.95 feet;
thence North 5 degrees 09 minutes 06 seconds West, continuing. along
said right of way, a distance of 57.50 feet to the southwisteriy
ight of way of Highway 40, also known as St. Charles Rock Road;
~hence North 43 degrees 53 minutes 31 seconds West, along said
southwesterly right of way line, a distance of 877.AS feet; thence
South 51 degrees 12 minutes 40 seconds West, a distance of 1023.23

"fee t; thence South 25 degrees 58 minutes 4.1 seconds West, a distance
of 181.33 feet, to the northeasterly line of Lot 1 of the Yosti
Partition of U.S. Survey 131; thence South 43 degrees 34 minutes 53
seconds East, along said northeaster1:r.',line, a distance of 971. 20
fee t to the l?'Oint of Beginning. . ..

iTrac t: 3

:.. tract of land being part of Lots' 1, 3, and 4 of the "Yosti Partition in o. S.
ISurvey, 131, 'towns~ips 46 anji' 47 north, range 5 east of the Fifth.. l?rincipal
i:1eridian, St. Louis County, Missouri, more particu1arJ,y described as follows':
i .

Icommencing at the intersection of the northwesterly line of U.S. Survey- 131
land the southwesterly rig'ht of way line of Highway 40, also known as "St ..
ICharles Rock 'Road; ", thence South 37 degrees '11 minutes 39 seconds 'East, along
lsaid south right of way line, 209.98 feet; thence exiting said right of way
11 ine, South 57 degrees 54 minutes 32 seconds West, 1023.23 feet; .thence South
132 degrees 40 minutes 33 seconds West, 181.33 feet to the northeasterly line
lof said lot 1;. thence S<;iuth 36 degrees 53 minutes 01 seconds East, along said j"I' ,theaster1y line of lot 1, a distance of 591.05 feet to' the point ~of

I'.. lning of th~ t'ract d7scrib~d herein; thence 'con~inuing al0t;c;r th: '.
Ino. ,,\easterly l~ne of sa~d lot 1 and along the northeasterly l~ne OI sal.d lot
1

14
, South 36 degrees 53 minutes 01 seconds East, 480.07 feet; then<;:e exiting'

said northeasterly line, South 13 degrees 23 minutes 01 seconds West, 68.96

I
feet; thence South 30,degre~s 03 minutes 47.seconds West, 154.13, feet; thence
South 20 degrees 07 minutes 14 seconds East, 55.27 'feet; thence South 21

idegrees 14 minutes· 28 secon9s West, 143.63 feet; thence South 40. degrees 45
Iminutes.as seconds West, 220.86 feet; thence North 48 degrees 59 minutes 42
iseconds West, 127.00 feet; then~e North 84 degrees 18 minutes 49 seconds West,
162.24 feet; thence South 61.degrees 25 ~nutes 10 seconds West, 240.50 feet;
!the~ce south 33 degrees 26 minu~es 24 seconds'West, 450.91 feet;· the~ce South
! ~5 degrees 07 minutes.41 seconds West, 224.01 feet; thence South 10 degrees 32
,minutes 51 seconds Ea~t, 28.63 f~et; the~ce g?uth 40 degre~s 27 minut~s 52
,seconds East, 61.27 feet;,t~ence·So~th17 degrees 52 minutes 1~ ~econds East,
, 73.64 feet; thence South 06 degrees 49 minutes. 13 ~econds West, 101.37 feet .to
the north right of way' line of. "Old St. Charles Rock Road;'" thence !'l0rth 54
degrees 25 minutes 19 seconds West, alqng sa£d right of way line, 99.12 feet;
thence North 34 degrees 48 minutes 53 'seconds East, 100.00 feet; thence
exiting said west line, North 54 degrees 25 minutes 19 seconds West, 120.00
feet; thence North 21 degrees 27 minutes -09 seconds East, 153.52 feet; thence i
Nor th 00 deg rees 02 minutes 46 seconds West, 31.43 feet; thence North 56 .
degrees 33 minutes 36 seconds West, 70.00 feet; thence North 33 degrees 26
minutes 24 seconds East, 624.89 feet; thence ~outh 49 degrees 52 minutes 21

i 'conds East, 56.85 feet; thence North 67 degrees 30 minutes 55 seconds East,
',_,,6.05 feet; thence North 08 degrees 48 minutes 44 seconds East, 158.15 feet;

t ~ce South 59 degrees 03 minutes 26 seconds East, 82.21 feet; 'thence North
3J degrees 28 minutes 55 seconds East,' 321.44 feet; thence North 55 degrees 02
minutes 11 seconds West, 158.34 feet; thence North 01 degrees 10 minutes 17
seconds East, 342.38 feet to the point of beginning.

Page 3 of 4



. - '.

(

Exc~uding from che Ilbove trllcCs' chI> ·real propercy someCimes referred co as Area
1 and Area 2, Ilnd more particulllrly described as follovs:

AREA 1

,A eract of land i~ parc ot U.S. Survey lJl. TOHUsnip .7 Noren. Kange
5 Ease of tha Sth ~rincipal Meridi~n. SC. Louis C6unty, Missouri.
desr.r~bed as follows:

Commencing at -'l:l1e intersection of che northHl!~.el!rll· line, of U.S.
Survey 131 and the sout·l1westerly right of way line of Highway 4.0.
also known as St. Charles Rock Road; chence. Souel1 4:1 de<;/rees. S:S
minutes 31 saconds East. along said righc of way line. a discance of
729.68 feet; thence South ~0 de<;/rees 4.~ minuees:S~ seconds West. a
discance of 92.S4 feet co'che eoinc of Beginning of the following
described crace; .chence continuing Souch 40 decrees 49 minuees 32 ...
seconds Hest. a discance of 2SH.61 feet; chence Souen 8g de<;/rees 29
minuces 50 seconds West. a distance of 24.1.41 feec; thence North 79
deqrees 0S minuces 4.4 seconds WesCo a distance of 39~.4.3 feet; thence
Norch 4~' degrees 48 minutes 55 seconds East. a' discance ·of 499.7!
feet; thence North 84 degrees 4.5 minutes .59 seconds East. a distanc~
of 24.8.68 feet; thence SOUtb. 32 degrees 24. minutes. l:7.seconds East. a
discance of 201.28.feet;thence South 56 degrees 18 minutes 22 seconds
Easc. a distance of 251.78 - feet to the Point of Beginninq.

AREA 2

. ~

A tract of land in part of ~ot 20. of the St. Charles Ferry Com~any

Trace in U.S. Survey 47 and 1934 and in part of U.S. Survey 47
Township 47 North. Range 5 East of the 5th Principal Meridian. St.
Louis County, Missouri. described as follows:

co~me~cing at the intersection of the centerline of St. Char~es Rock
Road and the northwester~y ~ine of Lot 20 of the St. Charles Ferry
COQpany Tract: thence North 28 degrees 53 minutes 11 seconds East.
along said northwesterly ~ine. a distance of 148.48 feet of the Point
of 8eginning of the fol~owing described tract; thence continuing
No~th 28 degrees 53 minutes 11 s~cond~ ~ast. along said~ine. a
distance of 676.08 feet to the northwest corner of said Lot 20;
thence North 72 _ degrees 4.6 _ IIlinutes 42 seconds West. a~ong the
northerly line of Lot 19'or the St. Charles Ferry Company tract. a
distance of ~74.79 fe~t;tb.ence.North 47 degrees 43 minutes ~2 seconds
East. a distance of 906.64 feet; thence South 64 degrees 46 ~nutes

S2 seconds' East.'a distance of 389.58 feet; thence South·7~ degrees
30 ~inutes 26 seconds East. a distance of 245.51 feet; thence South
60 degrees 07 minutes 01 seconds East. a distance of 283.36 feet;
'thence South 31 aegrees 26 minutes 39 seconds Yest. a distance '~f

1136.4.2 feet; thence south 33 degrees 08 minutes 25 seconds West. a
~istance of 109.40 feet; thence south 34 degrees 54 minutes :38
.econds East. a distance of 149.81 feet; thence South 44 degrees '29
-~nutes 33 seconds,West. a distance of 267.70 feet; thence, North 78

grees 2S m{nut~s 41 seconds West. a distan~e of·241.02 feet; thence
~orth 34-deqrees 31 minutes 30 seconds ~est. a distan~~ of 351.19
f~ec to the ~oin~ of Beginning.
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WILLIAM R. WERNEFI

Email: WRWaTSPSTL..COM

THE STOLAR PARTNERSHIP
ATTO R N E:YS AT LAW

THE LAMMERT BUILOING

911 WASHINQTON AVENUE

ST. LOUIS. MtSSOURI 63101-1290

(314' 231-2Boo

February 5, 1998

H.M. STOLAR

IR£T1R£.D 19641

David A. Hoefer, Esq.
Office of Regional Counsel
U.S. Environmental Protection

Agency - Region vn
726 Minnesota Ave.
Kansas City, KS66l01

RE: West Lake LandfillSite - Supplemental Declaration of Covenants and Restrictions

Dear David;

Attached for your file is a copy of the Supplemental Declaration of Covenants and
Restrictions which was executed on behalf of Rock Road Industries, Inc. subsequent to your
review. The Declaration has been recorded with the St. Louis County Recorder ofDeeds at the
Book and Page number shown on the enclosed copy.

Very truly yours,

William R. Werner

WRW:jvb
Enclosure
cc(w/enc): John Frazier

Angela Foster
Michael Hockley
Charlotte Neitzel __
Paul Rosasco v/

James Wagoner II



Dr I i -ii..f i I !JJJ

DANIEL T. O'LEARY
RECORDER OF DEEDS

ST. LOUIS COUNTY MISSOURI
41 SOUTH CENTRAL

CLAYTON, MO 63105

RECORDER OF DEEDS DOCUMENT IDENTIFICATION & CERTIFICATION SHEET
TYPE OF

INSTRUMENT GRANTOR TO GRANTEE
RESTR ROCK ROAD INDUSTRIES INC

PROPERTY
DESCRIPTION:

SUR 131 T 47 R 5 W/OIP

Lien Number I I Notation

--- '-----

Document Number
1,106

Locator

i STATE OF MISSOURI )

COUNTY OF ST. LOUIS)
S8.

I, the undersigned Recorder ofDeeds for said County and State, do hereby certify that the following and annexed
instrument ofwriting, which consists of 6 pages, (this page inclusive), was filed for record in my office
on the 20 day of January 1998 at 04:27 PM and is truly recorded in the book and
at the page shown at the top and/or bottom ofthis page.

In witness whereof! have hereunto set my hand and official seal the day, month and year aforesaid.

--=:::=======-.



c} SUPPLEMENTAL DECLARA110N OF COVENANTS AND RESTRICTIONS
,

ROCK ROAD INDUSTRIES. INC.

Rock Road Industries, Inc., a Missouri corporation ("Declarant"), hereby (a) imposes the

provisions of this Supplemental Declaration upon the Premises (as defIned below), (b) publishes

and declares that the following terms, conditions, restrictions and obligations shall (i) affect and

encumber the Premises, (ii) run with and be a burden upon and a benefit to the Premises, and

(Iii) be fully binding upon Declarant and all other persons or entities acquiring the Premises or

any part thereof or interest therein whether by descent, devise, purchase or otherwise, and (c)

declares that any person or entity, by the acceptance of title to the Premises or any part thereof

or interest therein, sba1l thereby agree and covenant to abide by and be bound by the following

terms, conditions, restrictions and obligations.

RECITAlS

A. Declarant is the owner of certain real property (located in the City of Bridgeton,

County of St. Louis, State of Missouri), legally described on Exhibit A, attached hereto and

incorporated herein by this reference, which real property is herein referred to as the

"Premises",

B. The United States Environmental Protection Agency ("EPA") has entered into an

Administrative Order on Consent (the "Consent Order") with Cotter Corporation (N.S.L.),

Declarant, Laidlaw Waste Systems (Bridgeton) Inc., and the United States Department ofEnergy

for a Remedial Investigation and Feasibility Study,

C. The Consent Order, among other things, (i) provides for the investigation of the

nature and extent of contamination and any threat to the public health, welfare, or the

environment caused by the release or threatened release of hazardous substances at or from two
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isolated areas either on or in the vicinity of the Premises and which have been designated as

Radiological Areas 1 and 2 in the Consent Order, and which contain low-level radioactive waste

materials (the "Environmental Condition"), and (li) has been filed with the Regional Hearing

Clerk, EPA, Region VII, 726 Minnesota Avenue, Kansas City, Kansas, Docket No.

Vll-93-F-0005.

D. The Premises is subject to a Declaration of Covenants and Restrictions dated May

27, 1997, which is recorded in Book 11208 Page 2507 in the St. Louis County Recorder of

Deeds Office (the "May 1997 Declaration").

E. In addition to the restrictions contained in the May 1997 Declaration, Declarant

desires to prohibit in peIpetuity (i) the construction or placement upon the Premises of any

building for any purpose, and (ii) the installation of underground utilities, pipes and/or

excavation upon the Premises, except as set forth herein.

DECLARATION

Declarant hereby states and declares as follows:

1. No building of any kind or nature for any purpose shall be constructed or placed

on the Premises, now or at any time in the future, in perpetuity. In addition, no underground

utilities or pipes shall be installed at the Premises and no excavation work shall be performed

on the Premises, now or at any time in the future, in perpetuity, except such utilities, pipes

and/or excavation work, if any, which (a) are approved by EPA in connection with a plan

selected by EPA to remediate the Environmental Condition and are· performed in accordance

with safety regulations applicable to such remedial plan or otherwise required by EPA as a

condition of such approval, or (b) are any part of a landfill gas control, leachate collection, or

surface water management system installed and operated pursuant to a plan approved by all

2
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applicable Federal, State and/or local authorities exercising jurisdiction over inactive landfill

conditions on the Premises or active or inactive landfill operations conducted adjacent to the

Premises.

2. This Supplemental Declaration shall not unlawfully restrict and shall not be used

to violate any Federal law, rule, or regulation regarding the use of real estate, including, but not

limited to, the Fair Housing Act.

3. This Supplemental Declaration shall be recorded in the office of the Recorder of

Deeds for the County of St. Louis, State of Missouri.

4. Any deed or other instrument of conveyance for the Premises or any portion

thereof shall be subject to this Supplemental Declaration.

5. Each of EPA (or its successor), the Missouri Department of Natural Resources

("MDNR") (or its successor) and the owner of any portion of the Premises shall have the right

to sue for and obtain an injunction, prohibitive or mandatory, to prevent the breach, or to

enforce the observance, of this Supplemental Declaration. This right shall be in addition to any

other action available at law or in equity. The failure to enforce any covenant or restriction

herein at the time of its violation shall not constitute a waiver of the right to do so later.

6. The provisions of this Supplemental Declaration shall continue in full force and

effect until the fiftieth anniversary of the date of this Supplemental Declaration and there3fter

for successive twenty-year periods unless, prior to the expiration of the then current term, a

written notice of termination of this Supplemental Declaration, executed by each of the then

owners of the Premises and by authorized representatives of EPA (or its successor) and MDNR

(or its successor), has been filed with the office of the Recorder ofDeeds for St. Louis County,

State of Missouri. A notice of termination of this Supplemental Declaration may be filed at any

3
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time after the effective date of this Supplemental Declaration, and this Supplemental Declaration

shall terminate on the date the notice of termination is filed with the Recorder of Deeds.

7. The May 1997 Declaration remains in full force and effect, and shall be deemed

supplemented, but not amended, by this Supplemental Declaration.

IN WITNESS WHEREOF, Rock Road Industries, Inc. has caused this instrument to

be executed thisIb~yo~~, 1998.

ROCK ROAD INDUSn:IES, INC., a
Missouri. co lion

William. 'taker
President

ACKNOWLEDGEMENT

STATE OF MISSOURI )
)ss

~ OF ST. LOUIS )

On this !f£:!!:day O~'k1?UL't..~ , 1998, before me, a notary public, personally
appeared William E. Whita~~ome kI1O~who, being by me duly sworn, did say that he is
the President of Rock Road Industries, Inc., a MisSouri corporation, and that said instrument
was signed on behalf of said corporation by authority of its Board of Directors, and said person
acknowledged said instrument to be the free act and deed of said corporation.

IN WlTNESS WHEREOF, I have hereunto set my hand and affixed my official seal in
the f£Jr'/1ri¥ and State aforesaid, the day and year first above written.

'tn~f-#".4 Lzu.-n<4-1<.c
Notary Public

MARGARErGCUSUMANO
NOTARY PUBUC STAT!! OF MISSOURI

ST. LOUIS COUNTY
MY COMMISSION EXP. NOV. 5.199R

4
J.';,.
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EXHIBIT A

AREA 1

A ~~act of laud in part of U.S. Surv~y ~3~.

5 East of the Sth Principal Meridian. St.
descr~bed as follows:

'l:oWl\,Ulip '1.7 NOr~tl. l<.ange
Louis COUllty .I1issou~i .

Commencing at the intersection of the northwuo~erlY .. line. of U.S.
'SurveY' 131 and the southwesterly right of way line of Highway 40,
also kno~n as St. Charles Rock Road. thence South 4:S degrees S:s
minutes 31 seconds East. along said right of waY' line, a distance of
729.68 feet~ thence South 4~ degrees 4~ minutes:S2 seconds ~est. a
distance o~ 92.54 feet to ehe point of Beginning of the following
described tract. thence ,continuing South 40 degrees 49 minutes 32
secon4s West. a distance of 2~S.61.feet. thence Soutb'8~ degrees 29
minutes 50 seconds West. a distance of 241.41 feet ••thence North 79
degrees 65 minutes 44 seconds ~est. a distance of 390.43 feet. thence
North 2~ degrees ~8 minutes 55 seconds East, a "distance of 499.73
feet; then~e North 84 degrees 45 minutes .59 seconds Bast, a distance
of 248.68 feet. thence South 32 degrees 24 minutes 17 seconds East, a
distance of 201.28.feet;thence South 56 degre~s 18 minutes 22 seconds
East. a distance of 251.78 feet to the Point of Beginning.

AREA 2

A tract of land in part of Lot 20. of the St. Charles Ferry Com~any

Tract in u.s. Survey 47 and 1934 and in part of U.S. Survey 47
Township. 47 North~ Range 5 East of the 5th Principal Meridian, St.
Louis County, Missouri, described as follows:

Commencing at the intersection of the ~enterline of St. Charles Rock
R.oad and the northwesterly line of Lot 20 of the St. Charles Ferry
Company Tract; thence North 28 degrees '53 minutes, 11 seconds East,
along said northwester1y 1ine, a distance of 148.48 feet of the Point
of Beginning of the fol~owing described tract: thence continuing
North 28 degrees '53 minutes 11 s~co~ ~ast. along said line. a
distance of 676.08 feet to the northwest corner of said Lot 20:
thence North 72 degrees 46. minutes 42 seconds West. along the
northerly line~of Lot 19 or the St. Charles Ferry Company tr!lct, a.
distance of .674.79 feet:thence North 47 degrees 43 minutes 92 seconds
East. a distance of 906.64 feet. thence South 64 degrees 46 minutes
52 seconas' East,"a distance of 389.58 feet;. thence South·76 degrees
3Q _inutes 26 seconds East. a distance of.245.51 feet: thence South
60 degrees 07 minutes 01 seconds East, a distance'of 283.36 feec:
'thence South 31 ~egrees 26 minutes 39 secondS West; a distance 'of
1136.42 feet. thence South 33 degrees 08 minutes 25 seconds ~est. a
distance of 109.(0 feet. thence South 34 degrees 54 minutes :38
seconds East, a distance of 149.81 feet. thence South 44 degrees 29
lIlinutes 33 seconds.~est, a. distance of 267.70 .feet: thence" North 78
deqrees 25 minut~s 41 seconds West. a distance of·241.02 feet: thence
Horth 34-'<iegrees 31 minu'tes 30 seconds ~est, a cl.istanr... of 351.19
feet to the Poin~ of Beginning. '
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APPENDIX D – COST ESTIMATES SUMMARY TABLES 
 
Capital, operation and maintenance (O&M), and present worth cost estimates for each 
alternative are presented in this Appendix.  A summary table of these costs for each 
alternative is provided at the beginning and detailed cost estimates for the components of 
each alternative are presented following the summary table.  Detailed costs are broken 
down by the various components of each alternative.  For example, the costs for 
Alternative L4 are presented in the following categories: groundwater monitoring capital 
costs, establishing additional access restrictions and institutional controls, regrading and 
cover construction capital costs, and O&M costs for groundwater monitoring, cover 
maintenance, and 5-year CERCLA review.  O&M costs for maintaining access 
restrictions and institutional controls are assumed to be negligible.  
 
In accordance with EPA guidance, the cost estimates for each alternative are order-of-
magnitude estimates and are generally accurate within the range specified in the RI/FS 
guidance of +50/-30 percent.  The accuracy of the estimates is subject to substantial 
variation because details of the specific design will not be known until any remedy is 
implemented.  For example, if a remedy were implemented, the actual site conditions, 
project scope and schedule, design details, competitive market conditions, changes during 
construction, labor, material, and equipment rates, and other variables are not known.  
Also, remedial design efforts might reveal possible cost savings as a result of value 
engineering studies and reduce the cost of implementing the remedy.   
 
All cost estimates are shown in March 2005 dollars and include a 25 percent costing and 
scoping contingency.  For capital cost items, percentage costs for contractor markup, 
mobilization/demobilization, and insurance (10 percent); engineering, permitting, and 
construction management (20 percent); and regulatory oversight (2.5 percent) are added 
to the estimated construction cost subtotal.  Present worth cost estimates (assuming a 7 
percent discount rate in accordance with the most recent EPA guidance [USEPA, 2000]) 
are also provided. 
 
Detail regarding the assumptions used in developing the estimated costs for the various 
components of the alternatives is provided below. 
 
Groundwater Monitoring.  For purposes of preparing a cost estimate, it is assumed that 
preparation of planning documents would be required for groundwater monitoring.  It is 
assumed that these planning documents would consist of modifications to the existing 
OU-1 RI/FS Work Plan (McLaren/Hart, 1994) or Additional Sampling and Analysis Plan 
(EMSI, 1997c) and address the wells to be sampled, parameters to be analyzed, analytical 
methods, frequency and methodology of sampling, quality assurance/quality control 
procedures to be employed, and reporting requirements.  It is also assumed that a minimal 
effort associated with securing easements for monitoring would be conducted. 
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With respect to O&M costs for monitoring, sampling frequencies and proposed wells are 
discussed in Section 4.  It is assumed that samples would be analyzed for gross alpha and 
beta, uranium isotopes and radium isotopes; the analytical results would be validated; and 
a brief report of the results would be prepared and submitted. 
 
Institutional Controls.  For purposes of preparing a cost estimate, it is assumed that 
approximately $20,000 of labor would be required to prepare and file the additional deed 
restriction institutional control discussed in Section 4.  A unit price estimate of $24.00 per 
lineal foot (lf) for the additional fencing (6-foot high chain link with 3-strand barbed wire 
at top) access restriction under Alternative L2 was obtained from the Means Heavy 
Construction Cost Data 2004 (R.S. Means, 2003). 
 
Soil Cover and Regrading/Landfill Cover Improvements.  For the capital cost estimates 
developed for Alternatives L2, L3, L4, L5, and L6, it is assumed that a remedial action 
work plan would be required and that some effort would be necessary to secure access 
and easements for construction.  It is also assumed that geotechnical testing of borrow 
materials to be used for the cover would be conducted; surveying to layout the site, 
survey control during regrading and placement of the cover, and record drawings of the 
top of cover topography would be necessary; and a construction completion report would 
be prepared at the end of construction.  In addition, it is assumed that approximately 800 
feet of the berm along the western edge of Area 2 adjacent to the buffer/Crossroad 
properties would be regraded through placement of additional fill materials from a 
sideslope of approximately 42 percent to a sideslope of 25 percent.  Further, it is assumed 
that monitoring of site conditions (air flow, meteorological, and radiological), health and 
safety monitoring of personnel by a health and safety officer, and materials testing (sieve 
analyses and compaction) would be conducted during regrading and placement of the 
cover materials. 
 
For placement of the 30-inch soil cover under Alternative L3, it is assumed that because 
of the compaction factor (i.e., loose cubic yards of soil delivered to the site versus in-
place cubic yards of soil after placement and compaction), 40-inches of soil would be 
required to achieve the 30-inch thickness of soil cover.  For the two-foot thick clay layer 
of the cover improvements under Alternatives L4, L5, and L6, a 20 percent allowance 
was assumed for compaction and an additional 25 percent allowance was added to 
account for additional soil anticipated to be required because of settlement of the 
landfilled materials in some areas of Areas 1 and 2.  A 33 percent material compaction 
allowance was added to the one-foot thick topsoil/vegetative layer that would be placed 
above the initial two-foot thick soil layer under Alternatives L4, L5, and L6.  These 
compaction allowances were obtained from The Building Estimator’s Reference Book 
(Walker, 1999).   
 
For those construction activities anticipated to occur at the surface of Areas 1 and 2, a 10 
percent surcharge was added to the construction cost estimate for the following activities 
to account for the contractor to be health and safety trained/certified to perform 
construction activities at a CERCLA site: surveying, silt fence installation, drainage ditch 
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installation, Area 2 berm regrading, clearing/grubbing/rough grading, addition of soil or 
regrading to achieve 2% or 5% slopes, and miscellaneous sitework. 
 
Unit prices for other construction activities and materials associated with Alternatives L2, 
L3, L4, L5, and L6 were obtained from the most recent Means Heavy Construction Cost 
Data (R.S. Means, 2003), Dodge Unit Cost Guide (Marshall & Swift, 2000), The 
Building Estimator’s Reference Book (Walker, 1999), the Environmental Cost Handling 
Options and Solutions Assemblies and Unit Cost books (ECHOS, 1995), and/or recent 
quotes from the Lafarge Rock Quarry in St. Charles, Missouri and are detailed below.  
For activities where unit cost information was not available, estimates based on EMSI 
experience at other sites were developed.  Unit cost information from references dated 
prior to April 2004 was updated using Engineering News Record’s (ENR’s) Construction 
Cost Index (ENR, 2004). 
 

Activity or Material Units Unit Rate ($) 
   
Surveying crew day 1,000 
Silt fence lineal foot 2.00 
Drainage ditch lineal foot 4.41 
Clearing/grubbing acre 2,100 
Rough grading acre 3,700 
   
6” Rock fill cubic yard 9.90 
   
Soil fill   
  Earth cubic yard 5.67 
  Load/haul (5 to 10 miles) cubic yard 8.97 
  Spread/Compact cubic yard 3.49 
     Total cubic yard 16.83 
   
Topsoil fill   
  Topsoil, purchase and spread cubic yard 15.49 
  Load/haul (5 to 10 miles) cubic yard 8.97 
     Total cubic yard 24.46 
   
Fertilize/seed/mulch acre 1,500 
Health & Safety Officer hour 52.93 
Mowing acre 40.00 
   
   

 
With respect to O&M costs for Alternatives L2, L3, L4, L5, and L6, it is estimated that 
the cover would require mowing three times per year, an annual inspection of the cover 
surface would be conducted, and an annual inspection report would be prepared.  Also, 
for costing purposes, it is assumed that at an interval of once every five years, a CERCLA 
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review would be conducted and approximately one acre of the cover would require 
maintenance and reseeding. 
 

 



 
 
 

Alternative L1 Cost Estimates 
 



5 - year Review Cost Estimate - First Review
Alternative L1 - No Action

Unit Estimated
Description Quantity Units Rate Cost

Estimated Costs: 

Labor and expenses 1 LS 20,000 20,000

Subtotal 20,000

Regulatory Oversight 1 LS 5,000 5,000

Estimated Costs Initial 5-year Review - Total 25,000

Alt L1 2-19-05  2/19/2005  1 of 3 5 year Review Initial



5 - year Review Cost Estimate - Subsequent to Initial Review
Alternative L1 - No Action

Unit Estimated
Description Quantity Units Rate Cost

Estimated Costs: 

Labor and expenses 1 LS 15,000 15,000

Subtotal 15,000

Regulatory Oversight 1 LS 5,000 5,000

Estimated Costs Subsequent 5-year Reviews - Total 20,000

Alt L1 2-19-05  2/19/2005  2 of 3 5 year Review Subsequent



Present Worth Cost Estimate
Alternative L1 - No Action

Present Cumulative
Initial 5-yr Subsequent Total Worth of Present

Year n P/F(i =7%) Review 5-yr Reviews Costs ($) Costs ($) Worth ($)

2005 0 1.00000 0 0 0
2006 1 0.93458 0 0 0
2007 2 0.87344 0 0 0
2008 3 0.81630 0 0 0
2009 4 0.76290 0 0 0
2010 5 0.71299 25,000 25,000 18,000 18,000
2011 6 0.66634 0 0 18,000
2012 7 0.62275 0 0 18,000
2013 8 0.58201 0 0 18,000
2014 9 0.54393 0 0 18,000
2015 10 0.50835 20,000 20,000 10,000 28,000
2016 11 0.47509 0 0 28,000
2017 12 0.44401 0 0 28,000
2018 13 0.41496 0 0 28,000
2019 14 0.38782 0 0 28,000
2020 15 0.36245 20,000 20,000 7,000 35,000
2021 16 0.33873 0 0 35,000
2022 17 0.31657 0 0 35,000
2023 18 0.29586 0 0 35,000
2024 19 0.27651 0 0 35,000
2025 20 0.25842 20,000 20,000 5,000 40,000
2026 21 0.24151 0 0 40,000
2027 22 0.22571 0 0 40,000
2028 23 0.21095 0 0 40,000
2029 24 0.19715 0 0 40,000
2030 25 0.18425 20,000 20,000 4,000 44,000
2031 26 0.17220 0 0 44,000
2032 27 0.16093 0 0 44,000
2033 28 0.15040 0 0 44,000
2034 29 0.14056 0 0 44,000
2035 30 0.13137 20,000 20,000 3,000 47,000

Total Estimated Costs: 25,000 100,000 47,000

5 - year Review Costs

Alt L1 2-19-05  2/19/2005  3 of 3 PW Alt L1 7%



 
 
 

Alternative L2 Cost Estimates 
 



Capital Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Additional

 Institutional Controls, and Monitoring

(Fence and Cover Repair)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Additional Access Restrictions (fencing)
Surveying 2 day 1,000 2,000
6' chain link fence and gates - Area 1 2,500 ft 24.00 60,000
6' chain link fence and gates - Area 2 2,300 ft 24.00 55,200

Subtotal - Access Restriction 117,000

Existing Cover Repair
Assume 20% of total area (45.2 ac) of Areas 1 and 2 would require placement of 1' thick of soil to repair and patch
existing cover, cover bare spots, and revegetation

Silt fence 1,920 ft 2.00 3,840
Geotechnical testing of borrow materials 1 ea 2,000 2,000
Perimeter drainage

Drainage channels 320 lin ft 4.41 1,411
Areas 1 and 2 - Place soil

Clearing/grubbing/regrading/preparation 9.0 acre 5,800 52,000
Deliver, place and compactsoil 14,585 cu yd 16.83 245,000
Survey control 5 day 1,000 5,000
Materials testing equipment during construction 0.25 month 2,000 1,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 1,000 1,000
Meteorological 0.25 month 2,000 1,000
Radiological (radon, particulates, and radioisotopes) 0.25 month 16,000 4,000
Health and safety monitoring 0.25 month 260,000 65,000

Surveying ("record drawings" 2 day 1,000 2,000
Subtotal - Existing Cover Repair 383,000

Estimated Construction Costs - Subtotal 500,000

Contractor Markup, Mob/demob, Insurance % 10 50,000
Engineering, Permitting and Construction Management % 20 100,000

Regulatory Oversigh % 2.5 13,000
Estimated Project Capital Costs - Subtotal 663,000

Contingency % 25 166,000

Estimated Fence/Cover Repair Capital Costs - Total 830,000

Alt L2 2-19-05  2/19/2005  1 of 6 Cap costs Fence + Cover Repair



Capital Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Additional

 Institutional Controls, and Monitoring

(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Monitoring Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Monitoring Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Monitoring Capital Costs - Total 38,000

Alt L2 2-19-05  2/19/2005  2 of 6 Capital costs Monitoring



Capital Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Addition

 Institutional Controls, and Monitoring

(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Additional ICs Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Additional ICs Capital Costs - Total 20,000

Alt L2 2-19-05  2/19/2005  3 of 6 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Additional

 Institutional Controls, and Monitoring

(Monitoring and Cover repair)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:
Labor

Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Estimated Annual Cover Repair Costs:
Bi-annual inspection and report 2 each 6,000 12,000
Mowing (3 times/year) 3 45.2 acre 40 5,000
Cover maintenance (1 acre, 1' thick) 1,613 cu yd 16.83 27,000
Reseeding 1 acre 2,000 2,000

Estimated Annual Cover Maintenance Costs - Subtotal 46,000

Estimated Annual O&M Costs - Subtotal 191,000

Contingency % 25 48,000

Estimated Annual Monitoring & Cover Repair Costs - Total 239,000

Alt L2 2-19-05  2/19/2005  5:11 PM  4 of 6 Annual O&M Monitg+Cover Repair



5 - year Review Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Additional

 Institutional Controls, and Monitoring

Unit Estimated
Description Quantity Units Rate Cost

Estimated Costs: 

Labor and expenses 1 LS 15,000 15,000

Subtotal 15,000

Regulatory Oversight 1 LS 5,000 5,000

Estimated Costs Subsequent 5-year Reviews - Total 20,000

Alt L2 2-19-05  2/19/2005  5 of 6 5 year Review



Present Worth Cost Estimate
Alternative L2 - Cover Repair and Maintenance, Additional Access Restrictions, Additional

 Institutional Controls, and Monitoring

Present Cumulative
Fence and Institutional Subtotal Monitoring and 5 - Year Subtotal Total Worth of Present

Year n P/F(i =7%) Cover Repair Monitoring Controls Capital Costs Cover Repair Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 830,000 38,000 20,000 888,000 888,000 888,000 888,000
2006 1 0.93458 0 239,000 239,000 239,000 223,000 1,111,000
2007 2 0.87344 0 239,000 239,000 239,000 209,000 1,320,000
2008 3 0.81630 0 239,000 239,000 239,000 195,000 1,515,000
2009 4 0.76290 0 239,000 239,000 239,000 182,000 1,697,000
2010 5 0.71299 0 239,000 20,000 259,000 259,000 185,000 1,882,000
2011 6 0.66634 0 239,000 239,000 239,000 159,000 2,041,000
2012 7 0.62275 0 239,000 239,000 239,000 149,000 2,190,000
2013 8 0.58201 0 239,000 239,000 239,000 139,000 2,329,000
2014 9 0.54393 0 239,000 239,000 239,000 130,000 2,459,000
2015 10 0.50835 0 239,000 20,000 259,000 259,000 132,000 2,591,000
2016 11 0.47509 0 239,000 239,000 239,000 114,000 2,705,000
2017 12 0.44401 0 239,000 239,000 239,000 106,000 2,811,000
2018 13 0.41496 0 239,000 239,000 239,000 99,000 2,910,000
2019 14 0.38782 0 239,000 239,000 239,000 93,000 3,003,000
2020 15 0.36245 0 239,000 20,000 259,000 259,000 94,000 3,097,000
2021 16 0.33873 0 239,000 239,000 239,000 81,000 3,178,000
2022 17 0.31657 0 239,000 239,000 239,000 76,000 3,254,000
2023 18 0.29586 0 239,000 239,000 239,000 71,000 3,325,000
2024 19 0.27651 0 239,000 239,000 239,000 66,000 3,391,000
2025 20 0.25842 0 239,000 20,000 259,000 259,000 67,000 3,458,000
2026 21 0.24151 0 239,000 239,000 239,000 58,000 3,516,000
2027 22 0.22571 0 239,000 239,000 239,000 54,000 3,570,000
2028 23 0.21095 0 239,000 239,000 239,000 50,000 3,620,000
2029 24 0.19715 0 239,000 239,000 239,000 47,000 3,667,000
2030 25 0.18425 0 239,000 20,000 259,000 259,000 48,000 3,715,000
2031 26 0.17220 0 239,000 239,000 239,000 41,000 3,756,000
2032 27 0.16093 0 239,000 239,000 239,000 38,000 3,794,000
2033 28 0.15040 0 239,000 239,000 239,000 36,000 3,830,000
2034 29 0.14056 0 239,000 239,000 239,000 34,000 3,864,000
2035 30 0.13137 0 239,000 20,000 259,000 259,000 34,000 3,898,000

Total Estimated Costs: 830,000 38,000 20,000 888,000 3,900,000

Capital Costs ($) Annual O&M Costs ($/yr)

Alt L2 2-19-05  2/19/2005  6 of 6 PW Alt L2 7%



 
 
 

Alternative L3 Cost Estimates 
 



Capital Cost Estimate
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential
(Soil Cover)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plan 1 ea 50,000 50,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,200
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,100
Area 2 berm regrading (800 feet) 20,000 cu yd 16.83 336,600
Construct cover

Clearing/grubbing/regrading/preparation 45.2 acre 5,800 262,000
Deliver, place 30-inch soil cover 228,000 cu yd 16.83 3,837,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 46 day 1,000 46,000
Materials testing equipment during construction 3 month 2,000 6,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 20,000 20,000
Meteorological 6 month 2,000 12,000
Radiological (radon, particulates, and radioisotopes) 3 month 16,000 48,000
Health and safety monitoring 3 month 21,667 65,000

Misc. sitework 1 LS 50,000 50,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000
Health & safety surcharge for CERCLA site contractor 10 % 1,211,000 121,000

Estimated Construction Costs - Subtotal 5,052,000

Contractor Markup, Mob/demob, Insurance % 10 505,000
Engineering, Permitting and Construction Management % 20 1,010,000

Regulatory Oversight % 2.5 126,000
Estimated Project Capital Costs - Subtotal 6,693,000

Contingency % 25 1,673,000

Estimated Project Capital Costs - Total 8,370,000

Alt L3 2-19-05  2/19/2005  1 of 7 Capital costs Soil Cover



Capital Cost Estimate
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential
(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L3 2-19-05  2/19/2005  2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential
(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Project Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Project Capital Costs - Total 20,000

Alt L3 2-19-05  2/19/2005  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate - Soil Cover
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Bi-annual inspection and report 2 each 6,000 12,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Project O&M Costs - Subtotal 17,000

Contingency % 25 4,000

Estimated Project O&M Costs - Total 21,000

Alt L3 2-19-05  2/19/2005  5:19 PM  4 of 7 Annual O & M Soil Cover



Operation and Maintenance Cost Estimate - Monitoring
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Contingency % 25 36,000

Estimated Annual Monitoring Costs - Total 181,000

Alt L3 2-19-05  2/19/2005  5:19 PM  5 of 7 Annual O & M Monitoring



5 year Maintenance and Review Operation and Maintenance Cost Estimate
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated Project O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated Project O&M Costs - Total 58,000

Alt L3 2-19-05  2/19/2005  5:19 PM  6 of 7 5 yr Maint and Review O&M



Present Worth Cost Estimate
Alternative L3 - Soil Cover to Address Gamma Exposure and Erosion Potential

Present Cumulative
Soil Institutional Subtotal Soil 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) Cover Monitoring Controls Capital Costs Cover Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 8,370,000 38,000 20,000 8,428,000 8,428,000 8,428,000 8,428,000
2006 1 0.93458 0 21,000 181,000 202,000 202,000 189,000 8,617,000
2007 2 0.87344 0 21,000 181,000 202,000 202,000 176,000 8,793,000
2008 3 0.81630 0 21,000 181,000 202,000 202,000 165,000 8,958,000
2009 4 0.76290 0 21,000 90,500 111,500 111,500 85,000 9,043,000
2010 5 0.71299 0 21,000 58,000 79,000 79,000 56,000 9,099,000
2011 6 0.66634 0 21,000 90,500 111,500 111,500 74,000 9,173,000
2012 7 0.62275 0 21,000 21,000 21,000 13,000 9,186,000
2013 8 0.58201 0 21,000 90,500 111,500 111,500 65,000 9,251,000
2014 9 0.54393 0 21,000 21,000 21,000 11,000 9,262,000
2015 10 0.50835 0 21,000 90,500 58,000 169,500 169,500 86,000 9,348,000
2016 11 0.47509 0 21,000 21,000 21,000 10,000 9,358,000
2017 12 0.44401 0 21,000 90,500 111,500 111,500 50,000 9,408,000
2018 13 0.41496 0 21,000 21,000 21,000 9,000 9,417,000
2019 14 0.38782 0 21,000 90,500 111,500 111,500 43,000 9,460,000
2020 15 0.36245 0 21,000 58,000 79,000 79,000 29,000 9,489,000
2021 16 0.33873 0 21,000 90,500 111,500 111,500 38,000 9,527,000
2022 17 0.31657 0 21,000 21,000 21,000 7,000 9,534,000
2023 18 0.29586 0 21,000 90,500 111,500 111,500 33,000 9,567,000
2024 19 0.27651 0 21,000 21,000 21,000 6,000 9,573,000
2025 20 0.25842 0 21,000 90,500 58,000 169,500 169,500 44,000 9,617,000
2026 21 0.24151 0 21,000 21,000 21,000 5,000 9,622,000
2027 22 0.22571 0 21,000 90,500 111,500 111,500 25,000 9,647,000
2028 23 0.21095 0 21,000 21,000 21,000 4,000 9,651,000
2029 24 0.19715 0 21,000 90,500 111,500 111,500 22,000 9,673,000
2030 25 0.18425 0 21,000 58,000 79,000 79,000 15,000 9,688,000
2031 26 0.17220 0 21,000 90,500 111,500 111,500 19,000 9,707,000
2032 27 0.16093 0 21,000 21,000 21,000 3,000 9,710,000
2033 28 0.15040 0 21,000 90,500 111,500 111,500 17,000 9,727,000
2034 29 0.14056 0 21,000 21,000 21,000 3,000 9,730,000
2035 30 0.13137 0 21,000 90,500 58,000 169,500 169,500 22,000 9,752,000

Total Estimated Costs: 8,370,000 38,000 20,000 8,430,000 9,800,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)

Alt L3 2-19-05  2/19/2005  7 of 7 PW Alt L3 7%
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Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Regrading and Cover Installation)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plan 1 ea 50,000 50,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,200
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,056
Area 2 berm regrading (800 feet) adjacent to buffer zone 20,000 cu yd 16.83 336,600
Area 1 - Soil fill to achieve minimum 2% grades

Clearing/grubbing/regrading/preparation 10.4 acre 5,800 60,000
Deliver, place and compact soil 23,467 cu yd 16.83 395,000
Survey control 5 day 1,000 5,000
Materials testing equipment during construction 0.25 month 2,000 1,000

Area 2 Soil fill to achieve minimum 2% grades
Clearing/grubbing/regrading/preparation 34.8 acre 5,800 202,000
Deliver, place and compact soil 88,289 cu yd 16.83 1,486,000
Survey control 18 day 1,000 18,000
Materials testing equipment during construction 1 month 2,000 2,000

Place cover over Areas 1 and 2
Deliver and place 2' of 6" diameter rock 172,735 cu yd 9.90 1,710,000
Deliver and place soil to fill voids between rock (35% of rock volume) 60,457 cu yd 16.83 1,017,000
Deliver, place and compact 2' of 10-5 compactedsoil 243,008 cu yd 16.83 4,090,000
Deliver, place 1' vegetative growth layer 124,648 cu yd 24.46 3,049,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 122 day 1,000 122,000
Materials testing equipment during construction 7 month 2,000 14,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 20,000 20,000
Meteorological 12 month 2,000 24,000
Radiological (radon, particulates, and radioisotopes) 9 month 16,000 144,000
Health and safety monitoring 9 month 7,222 65,000

Misc. sitework 1 LS 50,000 50,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000
Health & safety surcharge for CERCLA site contractor 10 % 930,000 93,000

Estimated Construction Costs - Subtotal 13,152,000

Contractor Markup, Mob/demob, Insurance % 10 1,315,000
Engineering, Permitting and Construction Management % 20 2,630,000

Regulatory Oversight % 2.5 329,000
Estimated Project Capital Costs - Subtotal 17,426,000

Contingency % 25 4,357,000

Estimated Project Capital Costs - Total 21,780,000

Alt L4A  2 fill 2-19-05   1 of 7 Capital costs L4A 2% Fill



Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L4A  2 fill 2-19-05   2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Project Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Capital Costs - Additional Institutional Controls - Total 20,000

Alt L4A  2 fill 2-19-05  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate - Cover System
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Annual inspection and report 1 each 6,000 6,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Project O&M Costs - Subtotal 11,000

Contingency % 25 3,000

Estimated Annual Cover Maintenance O&M Costs - Total 14,000

Alt L4A  2 fill 2-19-05  4 of 7 Annual O & M Cover



Operation and Maintenance Cost Estimate - 5 year Maintenance and Review 
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated Project O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated 5-year Maintenance O&M Costs - Total 58,000

Alt L4A  2 fill 2-19-05  5 of 7 5 yr Maint and Review O&M



Operation and Maintenance Cost Estimate - Monitoring
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Groundwater, Radon Gas, and Landfill Gas Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Contingency % 25 36,000

Estimated Annual Monitoring Costs - Total 181,000

Alt L4A  2 fill 2-19-05  6 of 7 Annual O & M GW Monitoring



Present Worth Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Present Cumulative
2% Fill Institutional Subtotal Cover 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) and Cover Monitoring Controls Capital Costs Improvements Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 21,780,000 38,000 20,000 21,838,000 21,838,000 21,838,000 21,838,000
2006 1 0.93458 0 14,000 181,000 195,000 195,000 182,000 22,020,000
2007 2 0.87344 0 14,000 181,000 195,000 195,000 170,000 22,190,000
2008 3 0.81630 0 14,000 181,000 195,000 195,000 159,000 22,349,000
2009 4 0.76290 0 14,000 90,500 104,500 104,500 80,000 22,429,000
2010 5 0.71299 0 14,000 58,000 72,000 72,000 51,000 22,480,000
2011 6 0.66634 0 14,000 90,500 104,500 104,500 70,000 22,550,000
2012 7 0.62275 0 14,000 14,000 14,000 9,000 22,559,000
2013 8 0.58201 0 14,000 90,500 104,500 104,500 61,000 22,620,000
2014 9 0.54393 0 14,000 14,000 14,000 8,000 22,628,000
2015 10 0.50835 0 14,000 90,500 58,000 162,500 162,500 83,000 22,711,000
2016 11 0.47509 0 14,000 14,000 14,000 7,000 22,718,000
2017 12 0.44401 0 14,000 90,500 104,500 104,500 46,000 22,764,000
2018 13 0.41496 0 14,000 14,000 14,000 6,000 22,770,000
2019 14 0.38782 0 14,000 90,500 104,500 104,500 41,000 22,811,000
2020 15 0.36245 0 14,000 58,000 72,000 72,000 26,000 22,837,000
2021 16 0.33873 0 14,000 90,500 104,500 104,500 35,000 22,872,000
2022 17 0.31657 0 14,000 14,000 14,000 4,000 22,876,000
2023 18 0.29586 0 14,000 90,500 104,500 104,500 31,000 22,907,000
2024 19 0.27651 0 14,000 14,000 14,000 4,000 22,911,000
2025 20 0.25842 0 14,000 90,500 58,000 162,500 162,500 42,000 22,953,000
2026 21 0.24151 0 14,000 14,000 14,000 3,000 22,956,000
2027 22 0.22571 0 14,000 90,500 104,500 104,500 24,000 22,980,000
2028 23 0.21095 0 14,000 14,000 14,000 3,000 22,983,000
2029 24 0.19715 0 14,000 90,500 104,500 104,500 21,000 23,004,000
2030 25 0.18425 0 14,000 58,000 72,000 72,000 13,000 23,017,000
2031 26 0.17220 0 14,000 90,500 104,500 104,500 18,000 23,035,000
2032 27 0.16093 0 14,000 14,000 14,000 2,000 23,037,000
2033 28 0.15040 0 14,000 90,500 104,500 104,500 16,000 23,053,000
2034 29 0.14056 0 14,000 14,000 14,000 2,000 23,055,000
2035 30 0.13137 0 14,000 90,500 58,000 162,500 162,500 21,000 23,076,000

Total Estimated Costs: 21,780,000 38,000 20,000 21,840,000 23,100,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)

Alt L4A  2 fill 2-19-05  7 of 7 PW Alt L4 2% Fill @ 7% i



Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Regrading and Cover Installation)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plan 1 ea 50,000 50,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,200
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,056
Area 2 berm regrading (800 feet) 20,000 cu yd 16.83 336,600
Area 1 Fill to achieve minimum 2% grades

Clearing/grubbing/regrading/preparation 10.4 acre 5,800 60,000
Excavate (cut) subsurface material, load trucks and haul to fill area 15,173 in-place yd3 10.15 154,000
   place, spread and compact cut landfill material in fill area 30,346 loose yd3

Deliver, place and compact soil needed from offsite 144 cu yd 16.83 2,000
Survey control 7 day 1,000 7,000
Materials testing equipment during construction 1 month 2,000 2,000

Area 2 Cut/fill to achieve minimum 2% grades
Clearing/grubbing/regrading/preparation 34.8 acre 5,800 202,000
Excavate (cut) subsurface material, load trucks and haul to fill area 125,668 in-place yd3 10.15 1,276,000
   place, spread and compact cut landfill material in fill area 251,336 loose yd3

Deliver, place and compact soil needed from offsite 8,527 cu yd 16.83 144,000
Survey control 53 day 1,000 53,000
Materials testing equipment during construction 3 month 2,000 6,000

Place cover over Areas 1 and 2
Deliver and place 2' of 6" diameter rock 162,915 cu yd 9.90 1,613,000
Deliver and place soil to fill voids between rock (35% of rock volume) 57,020 cu yd 16.83 960,000
Deliver, place and compact 2' of 10-5 compacted soil 225,609 cu yd 16.83 3,797,000
Deliver, place 1' vegetative growth layer 116,861 cu yd 24.46 2,858,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 115 day 1,000 115,000
Materials testing equipment during construction 6 month 2,000 12,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 20,000 20,000
Meteorological 13 month 2,000 26,000
Radiological (radon, particulates, and radioisotopes) 10 month 16,000 160,000
Health and safety monitoring 10 month 6,500 65,000

Misc. sitework 1 LS 50,000 50,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000
Health & safety surcharge for CERCLA site contractor 10 % 1,481,000 148,000

Estimated Construction Costs - Subtotal 12,315,000

Contractor Markup, Mob/demob, Insurance % 10 1,232,000
Engineering, Permitting and Construction Management % 20 2,463,000

Regulatory Oversight % 2.5 308,000
Estimated Project Capital Costs - Subtotal 16,318,000

Contingency % 25 4,080,000

Estimated Project Capital Costs - Total 20,400,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  1 of 7 Cap costs L4B cut fill to 2%



Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installa

 of a Subtitle D Cover System
(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Project Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Capital Costs - Additional Institutional Controls - Total 20,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate - Cover System
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Annual inspection and report 1 each 6,000 6,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Project O&M Costs - Subtotal 11,000

Contingency % 25 3,000

Estimated Annual Cover Maintenance O&M Costs - Total 14,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  5:23 PM  4 of 7 Annual O&M costs 2% CF Cover



Operation and Maintenance Cost Estimate - 5 year Maintenance and Review 
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated Project O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated 5-year Maintenance O&M Costs - Total 58,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  5:23 PM  5 of 7 5 yr Maint and Review O&M



Operation and Maintenance Cost Estimate - Monitoring
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System
(Groundwater, Radon Gas, and Landfill Gas Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Contingency % 25 36,000

Estimated Annual Monitoring Costs - Total 181,000

Alt L4B 2 CUT Fill 2-19-05  2/19/2005  5:23 PM  6 of 7 Annual O & M Monitoring



Present Worth Cost Estimate
Alternative L4 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 2%) and Installation

 of a Subtitle D Cover System

Present Cumulative
2% Cut/Fill Institutional Subtotal Cover 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) and Cover Monitoring Controls Capital Costs Improvements Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 20,400,000 38,000 20,000 20,458,000 20,458,000 20,458,000 20,458,000
2006 1 0.93458 0 14,000 181,000 195,000 195,000 182,000 20,640,000
2007 2 0.87344 0 14,000 181,000 195,000 195,000 170,000 20,810,000
2008 3 0.81630 0 14,000 181,000 195,000 195,000 159,000 20,969,000
2009 4 0.76290 0 14,000 90,500 104,500 104,500 80,000 21,049,000
2010 5 0.71299 0 14,000 58,000 72,000 72,000 51,000 21,100,000
2011 6 0.66634 0 14,000 90,500 104,500 104,500 70,000 21,170,000
2012 7 0.62275 0 14,000 14,000 14,000 9,000 21,179,000
2013 8 0.58201 0 14,000 90,500 104,500 104,500 61,000 21,240,000
2014 9 0.54393 0 14,000 14,000 14,000 8,000 21,248,000
2015 10 0.50835 0 14,000 90,500 58,000 162,500 162,500 83,000 21,331,000
2016 11 0.47509 0 14,000 14,000 14,000 7,000 21,338,000
2017 12 0.44401 0 14,000 90,500 104,500 104,500 46,000 21,384,000
2018 13 0.41496 0 14,000 14,000 14,000 6,000 21,390,000
2019 14 0.38782 0 14,000 90,500 104,500 104,500 41,000 21,431,000
2020 15 0.36245 0 14,000 58,000 72,000 72,000 26,000 21,457,000
2021 16 0.33873 0 14,000 90,500 104,500 104,500 35,000 21,492,000
2022 17 0.31657 0 14,000 14,000 14,000 4,000 21,496,000
2023 18 0.29586 0 14,000 90,500 104,500 104,500 31,000 21,527,000
2024 19 0.27651 0 14,000 14,000 14,000 4,000 21,531,000
2025 20 0.25842 0 14,000 90,500 58,000 162,500 162,500 42,000 21,573,000
2026 21 0.24151 0 14,000 14,000 14,000 3,000 21,576,000
2027 22 0.22571 0 14,000 90,500 104,500 104,500 24,000 21,600,000
2028 23 0.21095 0 14,000 14,000 14,000 3,000 21,603,000
2029 24 0.19715 0 14,000 90,500 104,500 104,500 21,000 21,624,000
2030 25 0.18425 0 14,000 58,000 72,000 72,000 13,000 21,637,000
2031 26 0.17220 0 14,000 90,500 104,500 104,500 18,000 21,655,000
2032 27 0.16093 0 14,000 14,000 14,000 2,000 21,657,000
2033 28 0.15040 0 14,000 90,500 104,500 104,500 16,000 21,673,000
2034 29 0.14056 0 14,000 14,000 14,000 2,000 21,675,000
2035 30 0.13137 0 14,000 90,500 58,000 162,500 162,500 21,000 21,696,000

Total Estimated Costs: 20,400,000 38,000 20,000 20,460,000 21,700,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)
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Alternative L5 Cost Estimates 
 



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Regrading and Cover Installation)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plan 1 ea 50,000 50,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,200
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,056
Area 2 berm regrading (800 feet) adjacent to buffer zone 20,000 cu yd 16.83 336,600
Area 1 - Soil fill to achieve minimum 5% grades

Clearing/grubbing/regrading/preparation 10.4 acre 5,800 60,000
Deliver, place and compact soil 51,200 cu yd 16.83 862,000
Survey control 11 day 1,000 11,000
Materials testing equipment during construction 0.55 month 2,000 1,000

Area 2 Soil fill to achieve minimum 5% grades
Clearing/grubbing/regrading/preparation 34.8 acre 5,800 202,000
Deliver, place and compact soil 239,597 cu yd 16.83 4,032,000
Survey control 48 day 1,000 48,000
Materials testing equipment during construction 3 month 2,000 6,000

Place cover over Areas 1 and 2
Deliver and place 2' of 6" diameter rock 148,287 cu yd 9.90 1,468,000
Deliver and place soil to fill voids between rock (35% of rock volume) 51,900 cu yd 16.83 873,000
Deliver, place and compact 2' of 10-5 compactedsoil 206,397 cu yd 16.83 3,474,000
Deliver, place 1' vegetative growth layer 107,534 cu yd 24.46 2,630,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 103 day 1,000 103,000
Materials testing equipment during construction 6 month 2,000 12,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 20,000 20,000
Meteorological 13 month 2,000 26,000
Radiological (radon, particulates, and radioisotopes) 10 month 16,000 160,000
Health and safety monitoring 10 month 6,500 65,000

Misc. sitework 1 LS 50,000 50,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000
Health & safety surcharge for CERCLA site contractor 10 % 1,261,000 126,000

Estimated Construction Costs - Subtotal 14,814,000

Contractor Markup, Mob/demob, Insurance % 10 1,481,000
Engineering, Permitting and Construction Management % 20 2,963,000

Regulatory Oversight % 2.5 370,000
Estimated Project Capital Costs - Subtotal 19,628,000

Contingency % 25 4,907,000

Estimated Project Capital Costs - Total 24,540,000

Alt L5A  5 fill 2-19-05  2/19/2005  1 of 7 Capital costs L5A 5% Fill



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L5A  5 fill 2-19-05  2/19/2005  2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Project Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Capital Costs - Additional Institutional Controls - Total 20,000

Alt L5A  5 fill 2-19-05  2/19/2005  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate - Cover System
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Annual inspection and report 1 each 6,000 6,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Project O&M Costs - Subtotal 11,000

Contingency % 25 3,000

Estimated Annual Cover Maintenance O&M Costs - Total 14,000

Alt L5A  5 fill 2-19-05  2/19/2005  5:24 PM  4 of 7 Annual O&M costs 5% Fill Cover



Operation and Maintenance Cost Estimate - 5 year Maintenance and Review 
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated Project O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated 5-year Maintenance O&M Costs - Total 58,000

Alt L5A  5 fill 2-19-05  2/19/2005  5:24 PM  5 of 7 5 yr Maint and Review O&M



Operation and Maintenance Cost Estimate - Monitoring
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Groundwater, Radon Gas, and Landfill Gas Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Contingency % 25 36,000

Estimated Annual Monitoring Costs - Total 181,000

Alt L5A  5 fill 2-19-05  2/19/2005  5:24 PM  6 of 7 Annual O & M Monitoring



Present Worth Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Present Cumulative
5% Fill Institutional Subtotal Cover 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) and Cover Monitoring Controls Capital Costs Improvements Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 24,540,000 38,000 20,000 24,598,000 24,598,000 24,598,000 24,598,000
2006 1 0.93458 0 14,000 181,000 195,000 195,000 182,000 24,780,000
2007 2 0.87344 0 14,000 181,000 195,000 195,000 170,000 24,950,000
2008 3 0.81630 0 14,000 181,000 195,000 195,000 159,000 25,109,000
2009 4 0.76290 0 14,000 90,500 104,500 104,500 80,000 25,189,000
2010 5 0.71299 0 14,000 58,000 72,000 72,000 51,000 25,240,000
2011 6 0.66634 0 14,000 90,500 104,500 104,500 70,000 25,310,000
2012 7 0.62275 0 14,000 14,000 14,000 9,000 25,319,000
2013 8 0.58201 0 14,000 90,500 104,500 104,500 61,000 25,380,000
2014 9 0.54393 0 14,000 14,000 14,000 8,000 25,388,000
2015 10 0.50835 0 14,000 90,500 58,000 162,500 162,500 83,000 25,471,000
2016 11 0.47509 0 14,000 14,000 14,000 7,000 25,478,000
2017 12 0.44401 0 14,000 90,500 104,500 104,500 46,000 25,524,000
2018 13 0.41496 0 14,000 14,000 14,000 6,000 25,530,000
2019 14 0.38782 0 14,000 90,500 104,500 104,500 41,000 25,571,000
2020 15 0.36245 0 14,000 58,000 72,000 72,000 26,000 25,597,000
2021 16 0.33873 0 14,000 90,500 104,500 104,500 35,000 25,632,000
2022 17 0.31657 0 14,000 14,000 14,000 4,000 25,636,000
2023 18 0.29586 0 14,000 90,500 104,500 104,500 31,000 25,667,000
2024 19 0.27651 0 14,000 14,000 14,000 4,000 25,671,000
2025 20 0.25842 0 14,000 90,500 58,000 162,500 162,500 42,000 25,713,000
2026 21 0.24151 0 14,000 14,000 14,000 3,000 25,716,000
2027 22 0.22571 0 14,000 90,500 104,500 104,500 24,000 25,740,000
2028 23 0.21095 0 14,000 14,000 14,000 3,000 25,743,000
2029 24 0.19715 0 14,000 90,500 104,500 104,500 21,000 25,764,000
2030 25 0.18425 0 14,000 58,000 72,000 72,000 13,000 25,777,000
2031 26 0.17220 0 14,000 90,500 104,500 104,500 18,000 25,795,000
2032 27 0.16093 0 14,000 14,000 14,000 2,000 25,797,000
2033 28 0.15040 0 14,000 90,500 104,500 104,500 16,000 25,813,000
2034 29 0.14056 0 14,000 14,000 14,000 2,000 25,815,000
2035 30 0.13137 0 14,000 90,500 58,000 162,500 162,500 21,000 25,836,000

Total Estimated Costs: 24,540,000 38,000 20,000 24,600,000 25,800,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)

Alt L5A  5 fill 2-19-05  2/19/2005  7 of 7 PW Alt L5 5% Fill @ 7% i



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Regrading and Cover Installation)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plan 1 ea 50,000 50,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,200
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,056
Area 2 berm regrading (800 feet) 20,000 cu yd 16.83 336,600
Area 1 Cut/fill to achieve minimum 5% grades

Clearing/grubbing/regrading/preparation 10.4 acre 5,800 60,000
Excavate (cut) subsurface material, load trucks and haul to fill area 16,696 in-place yd3 10.15 169,000
   place, spread and compact cut landfill material in fill area 33,392 loose yd3

Deliver, place and compact soil needed from offsite 0 cu yd 16.83 0
Survey control 7 day 1,000 7,000
Materials testing equipment during construction 1 month 2,000 2,000

Area 2 Cut/fill to achieve minimum 5% grades
Clearing/grubbing/regrading/preparation 34.8 acre 5,800 202,000
Excavate (cut) subsurface material, load trucks and haul to fill area 115,169 in-place yd3 10.15 1,169,000
   place, spread and compact cut landfill material in fill area 230,338 loose yd3

Deliver, place and compact soil needed from offsite 0 cu yd 16.83 0
Survey control 47 day 1,000 47,000
Materials testing equipment during construction 3 month 2,000 6,000

Place cover over Areas 1 and 2
Deliver and place 2' of 6" diameter rock 162,400 cu yd 9.90 1,608,000
Deliver and place soil to fill voids between rock (35% of rock volume) 56,840 cu yd 16.83 957,000
Deliver, place and compact 2' of 10-5 compacted soil 224,444 cu yd 16.83 3,777,000
Deliver, place 1' vegetative growth layer 113,555 cu yd 24.46 2,778,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 113 day 1,000 113,000
Materials testing equipment during construction 6 month 2,000 12,000

Monitoring during construction
Continuous monitoring/recording of air flow 1 LS 20,000 20,000
Meteorological 13 month 2,000 26,000
Radiological (radon, particulates, and radioisotopes) 10 month 16,000 160,000
Health and safety monitoring 10 month 6,500 65,000

Misc. sitework 1 LS 50,000 50,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000
Health & safety surcharge for CERCLA site contractor 10 % 1,687,000 169,000

Estimated Construction Costs - Subtotal 11,982,000

Contractor Markup, Mob/demob, Insurance % 10 1,198,000
Engineering, Permitting and Construction Management % 20 2,396,000

Regulatory Oversight % 2.5 300,000
Estimated Project Capital Costs - Subtotal 15,876,000

Contingency % 25 3,969,000

Estimated Project Capital Costs - Total 19,850,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  1 of 7 Cap costs L5B cut fill to 5%



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installa

 of a Subtitle D Cover System
(Additional Institutional Controls)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Project Capital Costs - Subtotal 16,000

Contingency % 25 4,000

Estimated Capital Costs - Additional Institutional Controls - Total 20,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate - Cover System
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Annual inspection and report 1 each 6,000 6,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Project O&M Costs - Subtotal 11,000

Contingency % 25 3,000

Estimated Annual Cover Maintenance O&M Costs - Total 14,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  5:26 PM  4 of 7 Annual O&M costs 5% CF Cover



Operation and Maintenance Cost Estimate - 5 year Maintenance and Review 
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated Project O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated 5-year Maintenance O&M Costs - Total 58,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  5:26 PM  5 of 7 5 yr Maint and Review O&M



Operation and Maintenance Cost Estimate - Monitoring
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System
(Groundwater, Radon Gas, and Landfill Gas Monitoring)

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520
Volatile organics 56 ea 110 6,160
Semi-volatile organics 56 ea 220 12,320
Metals + Hg 56 ea 90 5,040
TOC 56 ea 45 2,520
Major anions and cations 56 ea 60 3,360
Phosphorus 56 ea 30 1,680
Ammonia 56 ea 35 1,960
Radon gas 48 ea 100 4,800
Full electronic data packages (% of analytical costs) 60,800 % 10% 6,080

Data validation 56 ea 200 11,200
Reporting 4 events 10,000 40,000

Estimated Annual Monitoring Costs - Subtotal 145,300

Contingency % 25 36,000

Estimated Annual Monitoring Costs - Total 181,000

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  5:26 PM  6 of 7 Annual O & M Monitoring



Present Worth Cost Estimate
Alternative L5 - Regrading of Areas 1 and 2 (cut/fill to minimum slope of 5%) and Installation

 of a Subtitle D Cover System

Present Cumulative
5% Cut/Fill Institutional Subtotal Cover 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) and Cover Monitoring Controls Capital Costs Improvements Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 19,850,000 38,000 20,000 19,908,000 19,908,000 19,908,000 19,908,000
2006 1 0.93458 0 14,000 181,000 195,000 195,000 182,000 20,090,000
2007 2 0.87344 0 14,000 181,000 195,000 195,000 170,000 20,260,000
2008 3 0.81630 0 14,000 181,000 195,000 195,000 159,000 20,419,000
2009 4 0.76290 0 14,000 90,500 104,500 104,500 80,000 20,499,000
2010 5 0.71299 0 14,000 58,000 72,000 72,000 51,000 20,550,000
2011 6 0.66634 0 14,000 90,500 104,500 104,500 70,000 20,620,000
2012 7 0.62275 0 14,000 14,000 14,000 9,000 20,629,000
2013 8 0.58201 0 14,000 90,500 104,500 104,500 61,000 20,690,000
2014 9 0.54393 0 14,000 14,000 14,000 8,000 20,698,000
2015 10 0.50835 0 14,000 90,500 58,000 162,500 162,500 83,000 20,781,000
2016 11 0.47509 0 14,000 14,000 14,000 7,000 20,788,000
2017 12 0.44401 0 14,000 90,500 104,500 104,500 46,000 20,834,000
2018 13 0.41496 0 14,000 14,000 14,000 6,000 20,840,000
2019 14 0.38782 0 14,000 90,500 104,500 104,500 41,000 20,881,000
2020 15 0.36245 0 14,000 58,000 72,000 72,000 26,000 20,907,000
2021 16 0.33873 0 14,000 90,500 104,500 104,500 35,000 20,942,000
2022 17 0.31657 0 14,000 14,000 14,000 4,000 20,946,000
2023 18 0.29586 0 14,000 90,500 104,500 104,500 31,000 20,977,000
2024 19 0.27651 0 14,000 14,000 14,000 4,000 20,981,000
2025 20 0.25842 0 14,000 90,500 58,000 162,500 162,500 42,000 21,023,000
2026 21 0.24151 0 14,000 14,000 14,000 3,000 21,026,000
2027 22 0.22571 0 14,000 90,500 104,500 104,500 24,000 21,050,000
2028 23 0.21095 0 14,000 14,000 14,000 3,000 21,053,000
2029 24 0.19715 0 14,000 90,500 104,500 104,500 21,000 21,074,000
2030 25 0.18425 0 14,000 58,000 72,000 72,000 13,000 21,087,000
2031 26 0.17220 0 14,000 90,500 104,500 104,500 18,000 21,105,000
2032 27 0.16093 0 14,000 14,000 14,000 2,000 21,107,000
2033 28 0.15040 0 14,000 90,500 104,500 104,500 16,000 21,123,000
2034 29 0.14056 0 14,000 14,000 14,000 2,000 21,125,000
2035 30 0.13137 0 14,000 90,500 58,000 162,500 162,500 21,000 21,146,000

Total Estimated Costs: 19,850,000 38,000 20,000 19,910,000 21,100,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)

Alt L5B 5 CUT Fill 2-19-05  2/19/2005  7 of 7 PW Alt L5B 5 CUT fill 7% i
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Capital Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetation 
layer Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Work Plans (FSP, QAPP, CQCP, HSP) 1 ea 150,000 150,000
Surveying (site layout) 14 day 1,000 14,000
Secure access/easements 1 LS 10,000 10,000
Silt fence 9,600 ft 2.00 19,000
Establish staging area to load trucks 1 LS 10,000 10,000
Excavate subsurface material 42,430 cu yd 4.00 170,000
Load trucks with excavated material 84,860 cu yd 1.00 85,000
Truck hauling of excavated material to railyard 31,823 ton 7.10 226,000
Construct loading facility at railyard (truck to railcar) 1 LS 250,000 250,000
Transfer from truck to railcar 31,823 ton 2.00 64,000
Rail haul to disposal facility (Barnwell, SC) 50,916,800 ton-mile 0.15 7,638,000
Disposal fee (debris) 84,860 cu yd 353.49 29,997,000
Backfill excavated areas w/ imported fill 56,573 cu yd 16.83 952,000
Geotechnical testing of borrow materials 1 ea 20,000 20,000
Perimeter drainage

Drainage channels 1,600 lin ft 4.41 7,000
Area 2 berm regrading (800 feet) adjacent to buffer zone 20,000 cu yd 16.83 337,000
Area 1 - Soil fill to achieve minimum 5% grades

Clearing/grubbing/regrading/preparation 10.4 acre 5,800 60,000
Deliver, place and compact soil 51,200 cu yd 16.83 862,000
Survey control 11 day 1,000 11,000
Materials testing equipment during construction 0.55 month 2,000 1,000

Area 2 Soil fill to achieve minimum 5% grades
Clearing/grubbing/regrading/preparation 34.8 acre 5,800 202,000
Deliver, place and compact soil 239,597 cu yd 16.83 4,032,000
Survey control 48 day 1,000 48,000
Materials testing equipment during construction 3 month 2,000 6,000

Place cover over Areas 1 and 2
Deliver and place 2' of 6" diameter rock 148,287 cu yd 9.90 1,468,000
Deliver and place soil to fill voids between rock (35% of rock volume) 51,900 cu yd 16.83 873,000
Deliver, place and compact 2' of 10-5 compacted soil 206,397 cu yd 16.83 3,474,000
Deliver, place 1' vegetative growth layer 107,534 cu yd 24.46 2,630,000
Fertilize/seeding/mulching 45.2 acre 1,500 68,000
Survey control 103 day 1,000 103,000
Materials testing equipment during construction 6 month 2,000 12,000

Misc. sitework 1 LS 50,000 50,000
Monitoring during construction

Confirmatory sampling of excavation 4.4 acre 7,000 31,000
Meteorological 13 month 2,000 26,000
Radiological (radon, particulates, and radioisotopes) 10 month 16,000 160,000
Health and safety monitoring 10 month 6,500 65,000

Health & safety surcharge for CERCLA site contractor 10 % 1,737,000 174,000
Surveying ("record drawings") 10 day 1,000 10,000
Construction Completion Report 1 LS 50,000 50,000

Estimated Construction Costs - Subtotal 54,365,000

Contractor Markup, Mob/demob, Insurance ** % 10 1,673,000
Engineering, Permitting and Construction Management ** % 20 3,346,000

Regulatory Oversight ** % 2.5 418,000
Estimated Project Capital Costs - Subtotal 59,800,000

Contingency % 25 14,950,000

Preliminary Estimated Project Capital Costs - Total 75,000,000

** Note: Indirect costs not taken on rail haul and disposal fee.

Alt L6 A  5 fill 2-19-05  2/19/2005  1 of 7 L6 Capital-excavate+5% Fill



Capital Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetatio
layer Cover System

Monitoring

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Planning documents 1 LS 10,000 10,000
Secure easements 1 LS 1,000 1,000
Install/develop new groundwater monitoring wells S-8, I-62, D-83 180 feet 60 10,800
Install radon and landfill gas monitoring probes, 20' deep each 12 ea 650 7,800

Estimated Capital Costs - Subtotal 30,000

Contingency % 25 8,000

Estimated Project Capital Costs - Total 38,000

Alt L6 A  5 fill 2-19-05  2/19/2005  2 of 7 Capital costs Monitoring



Capital Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegeta
layer Cover System

Additional Institutional Controls

Unit Estimated
Description Quantity Units Rate Cost

Estimated Capital Costs: 

Labor to establish Institutional Controls 1 LS 16,000 16,000

Estimated Capital Costs - Additional Institutional Controls - Subtotal 16,000

Contingency % 25 4,000

Estimated Capital Costs - Additional Institutional Controls - Total 20,000

Alt L6 A  5 fill 2-19-05  2/19/2005  3 of 7 Capital Costs Add'l ICs



Operation and Maintenance Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetation 
layer Cover System

Cover System

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Operation & Maintenance Costs:

Annual inspection and report 1 each 6,000 6,000
Mowing (3 times/year) 3 45.2 acre 40 5,000

Estimated Annual Cover Maintenance O&M Costs - Subtotal 11,000

Contingency % 25 3,000

Estimated Annual Cover Maintenance O&M Costs - Total 14,000

Alt L6 A  5 fill 2-19-05  2/19/2005  5:27 PM  4 of 7 Annual O&M costs 5% Fill Cover



Operation and Maintenance Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetation 
layer Cover System

5 year Maintenance and Review 

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Cover maintenance (1 acre, 1' thick) 1,613 cu yd 15 24,000
Reseeding 1 acre 2,000 2,000
5-year review 1 each 20,000 20,000

Estimated 5-year Maintenance and Review O&M Costs - Subtotal 46,000

Contingency % 25 12,000

Estimated 5-year Maintenance and Review O&M Costs - Total 58,000

Alt L6 A  5 fill 2-19-05  2/19/2005  5:27 PM  5 of 7 5 yr Maint and Review O&M



Operation and Maintenance Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetation 
layer Cover System

Groundwater, Radon Gas, and Landfill Gas Monitoring

Unit Estimated
Description Quantity Units Rate Cost

Estimated Annual Monitoring Costs:

Labor
Field Technician Labor - groundwater monitoring: 11 wells 12 days 750 9,000
Field Technician Labor - radon and LF gas: 12 probes 4 days 750 3,000

Materials and equipment
Groundwater sample kits (11 wells) and filters + 2 duplicates 52 ea 75 3,900
Field instrumentation and flowcell rental - groundwater 4 event 200 800
LEL meter rental - LF gas monitoring 4 event 100 400
Radon carbon cannisters 48 ea 50 2,400
Vehicle 16 days 100 1,600
Shipping of sample coolers 12 ship days 100 1,200

Disposal of purge water (assumes PE tank previously purchased is onsite)
Vacuum truck 16 hr 90 1,440
Transportation and disposal (assumes approx 5 gal per well per event) 220 gallon 0.45 99

Analytical (28-day turn around time) [includes 2 duplicates and field blank]
Gross alpha/beta 56 ea 60 3,360
Isotopic uranium 56 ea 120 6,720
Isotopic thorium 56 ea 120 6,720
Radium-226/Radium-228 56 ea 170 9,520

Alt L6 A  5 fill 2-19-05  2/19/2005  5:27 PM  6 of 7 Annual O & M Monitoring



Present Worth Cost Estimate
Alternative L6 - Excavation of Material with Higher Levels of Radioactivity from Area 2; and

Regrading of Areas 1 and 2 (fill to 5% slope) and Installation of a 2' rock/2' clay/1' vegetation 
layer Cover System

Present Cumulative
Excavate + 5% Institutional Subtotal Cover 5 year Subtotal Total Worth of Present

Year n P/F(i =7%) Fill and Cover Monitoring Controls Capital Costs Improvements Monitoring Main + Review O&M Costs Costs ($) Costs ($) Worth ($)

2005 0 1.00000 75,000,000 38,000 20,000 75,060,000 75,060,000 75,060,000 75,060,000
2006 1 0.93458 0 14,000 181,000 195,000 195,000 182,000 75,242,000
2007 2 0.87344 0 14,000 181,000 195,000 195,000 170,000 75,412,000
2008 3 0.81630 0 14,000 181,000 195,000 195,000 159,000 75,571,000
2009 4 0.76290 0 14,000 90,500 104,500 104,500 80,000 75,651,000
2010 5 0.71299 0 14,000 58,000 72,000 72,000 51,000 75,702,000
2011 6 0.66634 0 14,000 90,500 104,500 104,500 70,000 75,772,000
2012 7 0.62275 0 14,000 14,000 14,000 9,000 75,781,000
2013 8 0.58201 0 14,000 90,500 104,500 104,500 61,000 75,842,000
2014 9 0.54393 0 14,000 14,000 14,000 8,000 75,850,000
2015 10 0.50835 0 14,000 90,500 58,000 162,500 162,500 83,000 75,933,000
2016 11 0.47509 0 14,000 14,000 14,000 7,000 75,940,000
2017 12 0.44401 0 14,000 90,500 104,500 104,500 46,000 75,986,000
2018 13 0.41496 0 14,000 14,000 14,000 6,000 75,992,000
2019 14 0.38782 0 14,000 90,500 104,500 104,500 41,000 76,033,000
2020 15 0.36245 0 14,000 58,000 72,000 72,000 26,000 76,059,000
2021 16 0.33873 0 14,000 90,500 104,500 104,500 35,000 76,094,000
2022 17 0.31657 0 14,000 14,000 14,000 4,000 76,098,000
2023 18 0.29586 0 14,000 90,500 104,500 104,500 31,000 76,129,000
2024 19 0.27651 0 14,000 14,000 14,000 4,000 76,133,000
2025 20 0.25842 0 14,000 90,500 58,000 162,500 162,500 42,000 76,175,000
2026 21 0.24151 0 14,000 14,000 14,000 3,000 76,178,000
2027 22 0.22571 0 14,000 90,500 104,500 104,500 24,000 76,202,000
2028 23 0.21095 0 14,000 14,000 14,000 3,000 76,205,000
2029 24 0.19715 0 14,000 90,500 104,500 104,500 21,000 76,226,000
2030 25 0.18425 0 14,000 58,000 72,000 72,000 13,000 76,239,000
2031 26 0.17220 0 14,000 90,500 104,500 104,500 18,000 76,257,000
2032 27 0.16093 0 14,000 14,000 14,000 2,000 76,259,000
2033 28 0.15040 0 14,000 90,500 104,500 104,500 16,000 76,275,000
2034 29 0.14056 0 14,000 14,000 14,000 2,000 76,277,000
2035 30 0.13137 0 14,000 90,500 58,000 162,500 162,500 21,000 76,298,000

Total Estimated Costs: 75,000,000 38,000 20,000 75,100,000 76,000,000

Capital Costs ($) Annual Operation and Maintenance Costs ($/yr)

Alt L6 A  5 fill 2-19-05  2/19/2005  7 of 7 PW L6 excavate + 5% Fill @ 7% i
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Capital Cost Estimate
Alternative F1 - No Action
(Soil Sampling)

Unit Estimated
Description Quantity Units Rate Cost

Soil Sampling:  1 sample per 10 sq meters (196,000 sq ft area)
Labor

Field Technician Labor - assume 6 samples per hour 33 hour 75 2,500
Materials and equipment

Soil sample kits 200 ea 5 1,000
Field instrumentation - gamma meter 4 day 100 400
Vehicle 4 days 100 400
Shipping of sample coolers 4 ship days 100 400

Analytical (28-day turn around time) [includes 1 duplicate per 10 samples]
Isotopic uranium 220 ea 120 26,400
Isotopic thorium 220 ea 120 26,400
Radium-226/Radium-228 220 ea 170 37,400
Full electronic data packages (% of analytical costs) 90,200 % 10% 9,020

Data validation 220 ea 55 12,100
Reporting 1 event 10,000 10,000

Estimated Capital Costs - Subtotal 126,000

Contingency % 25 32,000

Estimated Capital Costs - Total 158,000

Alternative F1 2-19-05  2/19/2005  1 of 2 Capital Costs



Present Worth Cost Estimate
Alternative F1 - No Action

Present Cumulative
Capital Costs ($) Total Worth of Present

Year n P/F(i =7%) Soil Sampling O&M Costs ($/yr) Costs ($) Costs ($) Worth ($)

2005 0 1.00000 158,000 158,000 158,000 158,000
2006 1 0.93458 0 0 0 158,000
2007 2 0.87344 0 0 0 158,000
2008 3 0.81630 0 0 0 158,000
2009 4 0.76290 0 0 0 158,000
2010 5 0.71299 0 0 0 158,000
2011 6 0.66634 0 0 0 158,000
2012 7 0.62275 0 0 0 158,000
2013 8 0.58201 0 0 0 158,000
2014 9 0.54393 0 0 0 158,000
2015 10 0.50835 0 0 0 158,000
2016 11 0.47509 0 0 0 158,000
2017 12 0.44401 0 0 0 158,000
2018 13 0.41496 0 0 0 158,000
2019 14 0.38782 0 0 0 158,000
2020 15 0.36245 0 0 0 158,000
2021 16 0.33873 0 0 0 158,000
2022 17 0.31657 0 0 0 158,000
2023 18 0.29586 0 0 0 158,000
2024 19 0.27651 0 0 0 158,000
2025 20 0.25842 0 0 0 158,000
2026 21 0.24151 0 0 0 158,000
2027 22 0.22571 0 0 0 158,000
2028 23 0.21095 0 0 0 158,000
2029 24 0.19715 0 0 0 158,000
2030 25 0.18425 0 0 0 158,000
2031 26 0.17220 0 0 0 158,000
2032 27 0.16093 0 0 0 158,000
2033 28 0.15040 0 0 0 158,000
2034 29 0.14056 0 0 0 158,000
2035 30 0.13137 0 0 0 158,000

Total Estimated Costs: 158,000 158,000

Alternative F1 2-19-05  2/19/2005  2 of 2 PW Alt F1 7%
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Capital Cost Estimate
Alternative F2 - Institutional and Access Controls
(Soil Sampling, Establish Institutional Controls, Fence for Access Restriction)

Unit Estimated
Description Quantity Units Rate Cost

Soil Sampling:  1 sample per 10 sq meters (196,000 sq ft area)
Labor

Field Technician Labor - assume 6 samples per hour 33 hour 75 2,500
Materials and equipment

Soil sample kits 200 ea 5 1,000
Field instrumentation - gamma meter 4 day 100 400
Vehicle 4 days 100 400
Shipping of sample coolers 4 ship days 100 400

Analytical (28-day turn around time) [includes 1 duplicate per 10 samples]
Isotopic uranium 220 ea 120 26,400
Isotopic thorium 220 ea 120 26,400
Radium-226/Radium-228 220 ea 170 37,400
Full electronic data packages (% of analytical costs) 90,200 % 10% 9,020

Data validation 220 ea 55 12,100
Reporting 1 event 10,000 10,000

Subtotal - Soil Sampling 126,000

Fence for Access Restriction
6' chain link fence and gates 900 ft 24.00 21,600

Subtotal - Access Restriction 21,600

Institutional Controls
Labor to establish Institutional Controls 1 LS 16,000 16,000

Subtotal - Institutional Controls 16,000

Estimated Capital Costs - Subtotal 163,600

Contingency % 25 41,000

Estimated Capital Costs - Total 205,000

Alternative F2 2-19-05  2/19/2005  1 of 3 Capital Costs



Operation and Maintenance and 5-year Review Cost Estimates
Alternative F2 - Institutional and Access Controls

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Land use monitoring (inspection) and letter report 1 each 3,000 3,000
Enforcement of Institutional Controls (attorney fees) 1 year 1,500 1,500

Estimated O&M Costs - Subtotal 4,500

Contingency % 25 1,100

Estimated O&M Costs - Total 5,600

Alternative F2 2-19-05  2/19/2005  5:30 PM  2 of 3 O&M and 5 yr Review



Present Worth Cost Estimate
Alternative F2 - Institutional and Access Controls

Present Cumulative
Estimated Estimated Estimated 5 - year Total Worth of Present

Year n P/F(i =7%) Capital Costs ($) O&M Costs ($/yr) Review Costs ($) Costs ($) Costs ($) Worth ($)

2005 0 1.00000 205,000 205,000 205,000 205,000
2006 1 0.93458 5,600 5,600 5,000 210,000
2007 2 0.87344 5,600 5,600 5,000 215,000
2008 3 0.81630 5,600 5,600 5,000 220,000
2009 4 0.76290 5,600 5,600 4,000 224,000
2010 5 0.71299 5,600 8,100 13,700 10,000 234,000
2011 6 0.66634 5,600 5,600 4,000 238,000
2012 7 0.62275 5,600 5,600 3,000 241,000
2013 8 0.58201 5,600 5,600 3,000 244,000
2014 9 0.54393 5,600 5,600 3,000 247,000
2015 10 0.50835 5,600 8,100 13,700 7,000 254,000
2016 11 0.47509 5,600 5,600 3,000 257,000
2017 12 0.44401 5,600 5,600 2,000 259,000
2018 13 0.41496 5,600 5,600 2,000 261,000
2019 14 0.38782 5,600 5,600 2,000 263,000
2020 15 0.36245 5,600 8,100 13,700 5,000 268,000
2021 16 0.33873 5,600 5,600 2,000 270,000
2022 17 0.31657 5,600 5,600 2,000 272,000
2023 18 0.29586 5,600 5,600 2,000 274,000
2024 19 0.27651 5,600 5,600 2,000 276,000
2025 20 0.25842 5,600 8,100 13,700 4,000 280,000
2026 21 0.24151 5,600 5,600 1,000 281,000
2027 22 0.22571 5,600 5,600 1,000 282,000
2028 23 0.21095 5,600 5,600 1,000 283,000
2029 24 0.19715 5,600 5,600 1,000 284,000
2030 25 0.18425 5,600 8,100 13,700 3,000 287,000
2031 26 0.17220 5,600 5,600 1,000 288,000
2032 27 0.16093 5,600 5,600 1,000 289,000
2033 28 0.15040 5,600 5,600 1,000 290,000
2034 29 0.14056 5,600 5,600 1,000 291,000
2035 30 0.13137 5,600 8,100 13,700 2,000 293,000

Total Estimated Costs: 205,000 290,000

Alternative F2 2-19-05  2/19/2005  3 of 3 PW Alt F2 7%
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Capital Cost Estimate
Alternative F3 - Capping and Institutional and Access Controls
(Soil Sampling, Establish Institutional Controls, Fence of Access Restriction, and Capping)

Unit Estimated
Description Quantity Units Rate Cost

Soil Sampling:  1 sample per 10 sq meters (196,000 sq ft area)
Labor

Field Technician Labor - assume 6 samples per hour 33 hour 75 2,500
Materials and equipment

Soil sample kits 200 ea 5 1,000
Field instrumentation - gamma meter 4 day 100 400
Vehicle 4 days 100 400
Shipping of sample coolers 4 ship days 100 400

Analytical (28-day turn around time) [includes 1 duplicate per 10 samples]
Isotopic uranium 220 ea 120 26,400
Isotopic thorium 220 ea 120 26,400
Radium-226/Radium-228 220 ea 170 37,400
Full electronic data packages (% of analytical costs) 90,200 % 10% 9,020

Data validation 220 ea 55 12,100
Reporting 1 event 10,000 10,000

Subtotal - Soil Sampling 126,000

Institutional Controls
Labor to establish Institutional Control 1 LS 16,000 16,000

Subtotal - Institutional Controls 16,000

Fence for Access Restriction
6' chain link fence and gates 900 ft 24.00 21,600

Subtotal - Access Restriction 21,600

Capping
Surveying 2 day 1,000 2,000
Silt fence 7,000 ft 2.00 14,000
Clearing/grubbing/regrading/preparation 4.50 acre 5,800 26,000
Deliver, place 6-inches grave 3,630 cu yd 10.00 36,000

Subtotal - Capping Construction Costs 78,000
Contractor Markup, Mob/demob, Insurance % 10 8,000

Engineering, Permitting and Construction Management % 20 16,000
Regulatory Oversigh % 2.5 2,000

Subtotal - Capping 104,000

Estimated Capital Costs - Subtotal 267,600

Contingency % 25 67,000

Estimated Capital Costs - Total 335,000

Alternative F3 2-19-05  2/19/2005  1 of 3 Capital costs F3



Operation and Maintenance and 5-year Review Cost Estimates
Alternative F3 - Capping and Institutional and Access Controls

Unit Estimated
Description Quantity Units Rate Cost

Estimated Operation & Maintenance Costs:

Land use monitoring (inspection) and letter report 1 each 3,000 3,000
Enforcement of Institutional Controls (attorney fees) 1 year 1,500 1,500

Estimated O&M Costs - Subtotal 4,500

Contingency % 25 1,100

Estimated O&M Costs - Total 5,600

Alternative F3 2-19-05  2/19/2005  5:31 PM  2 of 3 O&M and 5 yr Review



Present Worth Cost Estimate
Alternative F3 - Capping and Institutional and Access Controls

Present Cumulative
Estimated Estimated Estimated 5 - year Total Worth of Present

Year n P/F(i =7%) Capital Costs ($) O&M Costs ($/yr) Review Costs ($) Costs ($) Costs ($) Worth ($)

2005 0 1.00000 335,000 335,000 335,000 335,000
2006 1 0.93458 5,600 5,600 5,000 340,000
2007 2 0.87344 5,600 5,600 5,000 345,000
2008 3 0.81630 5,600 5,600 5,000 350,000
2009 4 0.76290 5,600 5,600 4,000 354,000
2010 5 0.71299 5,600 8,100 13,700 10,000 364,000
2011 6 0.66634 5,600 5,600 4,000 368,000
2012 7 0.62275 5,600 5,600 3,000 371,000
2013 8 0.58201 5,600 5,600 3,000 374,000
2014 9 0.54393 5,600 5,600 3,000 377,000
2015 10 0.50835 5,600 8,100 13,700 7,000 384,000
2016 11 0.47509 5,600 5,600 3,000 387,000
2017 12 0.44401 5,600 5,600 2,000 389,000
2018 13 0.41496 5,600 5,600 2,000 391,000
2019 14 0.38782 5,600 5,600 2,000 393,000
2020 15 0.36245 5,600 8,100 13,700 5,000 398,000
2021 16 0.33873 5,600 5,600 2,000 400,000
2022 17 0.31657 5,600 5,600 2,000 402,000
2023 18 0.29586 5,600 5,600 2,000 404,000
2024 19 0.27651 5,600 5,600 2,000 406,000
2025 20 0.25842 5,600 8,100 13,700 4,000 410,000
2026 21 0.24151 5,600 5,600 1,000 411,000
2027 22 0.22571 5,600 5,600 1,000 412,000
2028 23 0.21095 5,600 5,600 1,000 413,000
2029 24 0.19715 5,600 5,600 1,000 414,000
2030 25 0.18425 5,600 8,100 13,700 3,000 417,000
2031 26 0.17220 5,600 5,600 1,000 418,000
2032 27 0.16093 5,600 5,600 1,000 419,000
2033 28 0.15040 5,600 5,600 1,000 420,000
2034 29 0.14056 5,600 5,600 1,000 421,000
2035 30 0.13137 5,600 8,100 13,700 2,000 423,000

Total Estimated Costs: 335,000 420,000

Alternative F3 2-19-05  2/19/2005  3 of 3 PW Alt F3 7%
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Capital Cost Estimate
Alternative F4 - Soil Excavation and Consolidation in Area 2
(Soil Sampling, Establish Institutional Controls, Fence as Access Restriction, and Excavation of Soil)

Unit Estimated
Description Quantity Units Rate Cost

Soil Sampling:  1 sample per 10 sq meters (196,000 sq ft area)
Labor

Field Technician Labor - assume 6 samples per hour 33 hour 75 2,500
Materials and equipment

Soil sample kits 200 ea 5 1,000
Field instrumentation - gamma meter 4 day 100 400
Vehicle 4 days 100 400
Shipping of sample coolers 4 ship days 100 400

Analytical (28-day turn around time) [includes 1 duplicate per 10 samples]
Isotopic uranium 220 ea 120 26,400
Isotopic thorium 220 ea 120 26,400
Radium-226/Radium-228 220 ea 170 37,400
Full electronic data packages (% of analytical costs) 90,200 % 10% 9,020

Data validation 220 ea 55 12,100
Reporting 1 event 10,000 10,000

Subtotal - Soil Sampling 126,000

Institutional Controls
Labor to establish Institutional Control 1 LS 16,000 16,000

Subtotal - Institutional Controls 16,000

Fence for Access Restriction
6' chain link fence and gates 900 ft 24.00 21,600

Subtotal - Access Restriction 21,600

Excavation of Soil with Radioactivity Above UMTRCA Standards
Surveying 2 day 1,000 2,000
Silt fence 7,000 ft 2.00 14,000
Clearing/grubbing/regrading/preparation 4.50 acre 5,800 26,000
Excavate top 1' of soil and haul to Area 2 7,259 cu yd 10.15 74,000
Backfill top 1' of area of Lot 2A2 and Buffer Zon 7,259 cu yd 16.83 122,000

Excavation Construction - Subtotal 238,000
Contractor Markup, Mob/demob, Insurance % 10 24,000

Engineering, Permitting and Construction Management % 20 48,000
Regulatory Oversigh % 2.5 6,000

Subtotal - Excavation of Soil and Haul to Area 2 316,000

Estimated Capital Costs - Subtotal 480,000

Contingency % 25 120,000

Estimated Capital Costs - Total 600,000

Alternative F4 2-19-05  2/19/2005  1 of 3 Capital costs F4



Present Worth Cost Estimate
Alternative F4 - Soil Excavation and Consolidation in Area 2

Present Cumulative
Estimated Total Worth of Present

Year n P/F(i =7%) Capital Costs ($) Costs ($) Costs ($) Worth ($)

2005 0 1.00000 600,000 600,000 600,000 600,000
2006 1 0.93458 0 0 600,000
2007 2 0.87344 0 0 600,000
2008 3 0.81630 0 0 600,000
2009 4 0.76290 0 0 600,000
2010 5 0.71299 0 0 600,000
2011 6 0.66634 0 0 600,000
2012 7 0.62275 0 0 600,000
2013 8 0.58201 0 0 600,000
2014 9 0.54393 0 0 600,000
2015 10 0.50835 0 0 600,000
2016 11 0.47509 0 0 600,000
2017 12 0.44401 0 0 600,000
2018 13 0.41496 0 0 600,000
2019 14 0.38782 0 0 600,000
2020 15 0.36245 0 0 600,000
2021 16 0.33873 0 0 600,000
2022 17 0.31657 0 0 600,000
2023 18 0.29586 0 0 600,000
2024 19 0.27651 0 0 600,000
2025 20 0.25842 0 0 600,000
2026 21 0.24151 0 0 600,000
2027 22 0.22571 0 0 600,000
2028 23 0.21095 0 0 600,000
2029 24 0.19715 0 0 600,000
2030 25 0.18425 0 0 600,000
2031 26 0.17220 0 0 600,000
2032 27 0.16093 0 0 600,000
2033 28 0.15040 0 0 600,000
2034 29 0.14056 0 0 600,000
2035 30 0.13137 0 0 600,000

Total Estimated Costs: 600,000 600,000

Alternative F4 2-19-05  2/19/2005  3 of 3 PW Alt F4 7%



Table 2-1: Summary of Estimated Risks, West Lake Landfill Operable Unit 1 
 
 
Exposure Scenario  Carcinogenic Risks Non-Carcinogenic 
 Radionuclides Chemicals Total Cancer Risks Hazard Index 
     
Current Exposures     
     
Onsite     
Groundskeeper adjacent to Area 1 1 x 10-5 No exposure 1 x 10-5 No exposure 
     
Groundskeeper adjacent to Area 2 4 x 10-5 No exposure 4 x 10-5 No exposure 
     
Offsite     
Ford Property Groundskeeper 6 x 10-7 No exposure 6 x 10-7 No exposure 
     
     
Future Exposures     
     
Onsite     
Area 1 Groundskeeper 6 x 10-5 2 x 10-7 6 x 10-5 0.0059 
     
Area 2 Groundskeeper 2 x 10-4 3 x 10-8 2 x 10-4 0.0022 
     
Area 1 Adjacent Building User 1 x 10-5 No exposure 1 x 10-5 No exposure 
     
Area 2 Adjacent Building User 4 x 10-5 No exposure 4 x 10-5 No exposure 
     
Area 1 Storage Yard Worker 1 x 10-4 No exposure 1 x 10-4 No exposure 
     
Area 2 Storage Yard Worker 4 x 10-4 No exposure 4 x 10-4 No exposure 
     
Offsite     
Ford Property Groundskeeper 2 x 10-6 No exposure 2 x 10-6 No exposure 
     



Table 3-1 : Preliminary Identification of Potential Chemical-Specific ARARs and TBC Criteria

Preliminary
Citation Chemical Medium Requirement Determination Remarks

Health and Environmental Radon-222 Air The annual average release rate of radon-222 to the atmos- Not The West Lake Landfill OU-1 Site is not a 
Protection Standards for phere applied over the entire surface of a disposal site should applicable but designated Title I uranium mill tailings site;
Uranium and Thorium Mill not exceed 20 pCi/m2-s, and the annual average concentra- potentially therefore, this requirement would not be applicable.
Tailings (40 CFR 192), tion of radon-222 in air at or above any location outside the relevant and The radiologically impacted materials at the West
Subpart A, Standards for the disposal site should not be increased by more than 0.5 pCi/L. appropriate Lake site are a small fraction of an overall matrix
Control of Residual Radioactive of municipal solid waste, debris and fill materials.
Material from Inactive Uranium Therefore, the waste materials at West Lake Site 
Processing Sites are not similar to uranium mill tailings.

These regulations are applicable to uncontrolled
areas whereas the current and future uses of Areas
1 and 2 are restricted.  As these regulations address
radon emissions, which is an issue for OU-1, they
are considered potentially relevant and appropriate.

Health and Environmental Radium, Ground- Establsihes maximum concentration of constituents for' Not The West Lake Landfill OU-1 Site is not a 
Protection Standards for Uranium, water groundwater protection. applicable but designated Title I uranium mill tailings site;
Uranium and Thorium Mill and trace Maximum constituent concentration potentially therefore, this requirement would not be applicable.
Tailings (40 CFR 192), metals Combined Ra226 and Ra228 5 pCi/l relevant and As potential leaching of radionuclides and trace
Subpart A, Standards for the Combined U234 and U238 30 pCi/l appropriate metals from the radiologically impacted materials
Control of Residual Radioactive Gross alpha (excluding radon & urnaium) 15 pCi/l at West Lake is a possible issue of concern, these
Material from Inactive Uranium Arsenic 0.05 mg/L standards are potentially relevant and appropriate.
Processing Sites Barium 1.0 mg/L

Cadmium 0.01 mg/L
Chromium 0.05 mg/L
Lead 0.05 mg/L
Mercury 0.002 mg/L
Selenium 0.01 mg/L
Silver 0.05 mg/L
Nitrate (as N) 10 mg/L
Molybdenum 0.1 mg/L

Health and Environmental Radium-226 Soil Residual concentrations of radium-226 in soil at a designated Neither The West Lake Landfill OU-1 Site is not a 
Protection Standards for (Radium-228) uranium processing site should not exceed background by applicable nor designated Title I uranium mill tailings site;
Uranium and Thorium Mill more than 5 pCi/g in the top 15 cm of soil or 15 pCi/g in each relevant and therefore, this requirement would not be applicable.
Tailings (40 CFR 192), 15 cm layer below the top layer, averaged over an area of appropriate The radiologically impacted materials at the West
Subpart B, Standards for 100 m2.  (Similar limits are indirectly indicated for radium-22 to Areas 1 Lake site are a small fraction of an overall matri
Cleanup of Land and Buildings in Subpart E, which addresses thorium by-product material.) and 2 of municipal solid waste, debris and fill materials.
Contaminated with Residual Therefore, the waste materials at West Lake Site 
Radioactive Materials from Potentially are not similar to uranium mill tailings.
Inactive Uranium Processing relevant and These regulations are applicable to uncontrolled
Sites appropriate areas whereas the current and future uses of Areas

for 1 and 2 are restricted.
radiologically Consequently, these regulations are not relevant 
impacted soil and appropriate to Areas 1 and 2.  They are 

on the potentially relevant and appropriate for the 
buffer zone/ radiologically impacted soil on the buffer zone/

Crossroad prop. Crossroad property.
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Table 3-1 : Preliminary Identification of Potential Chemical-Specific ARARs and TBC Criteria

Preliminary
Citation Chemical Medium Requirement Determination Remarks

Health and Environmental Radiation Any Processing operations during and prior to the end of the Neither The West Lake Landfill OU-1 Site is not a 
Protection Standards for closure period at a facility managing uranium and thorium applicable nor designated Title I uranium mill tailings site;
Uranium and Thorium Mill by-product materials should be conducted in a manner that relevant and therefore, this requirement would not be applicable.
Tailings (40 CFR 192), provides reasonable assurance that the annual dose equiva- appropriate The radiologically impacted materials at the West
Subpart D, Standards for lent does not exceed 25 mrem to the whole body, 75 mrem Lake site are a small fraction of an overall matrix
Management of Uranium to the thyroid, and 25 mrem to any other organ of any of municipal solid waste, debris and fill materials.
Byproduct Materials Pursuant member of the public as a result of exposures to the planned Therefore, the waste materials at West Lake Site 
to Section 84 of the Atomic discharge of radioactive material to the general environment are not similar to uranium mill tailings.
Energy Act of 1954, as (excluding radon-222, radon-220, and their decay products). As alpha and gamma radiation is a potential exposure
amended; Subpart E, route for OU-1, these regaulations are considered
Standards for Management of to be potentially relevant and appropriate.
Thorium Byproduct Materials
Pursuant to Section 84 of the 
Atomic Energy Act of 1954,
as amended

OSWER Directive No. 9200.4-25 Radium-226 Soil Clarifies EPA's position on the use of the soil cleanup criteria Not an As this is only guidance, it is not an ARAR.
Radium-228 in 40 CFR Part 192 at CERCLA sites with radioactive ARAR but As 40 CFR 192 is considered to be potentially
Thorium-230 contamination.  In particular it clarifies the intent of 40 CFR potentially relevant and appropriate for the radiologically-
Throium-228 Part 192 in setting remediation levels for subsurface soil, a TBC impacted soil on the buffer zone/Crossroad

Also, Thorium-230 and Thorium-232 should be cleaned-up for the property, this guidance would be a TBC for 
to the same concentrations as their radium progeny. buffer zone/ alternatives that include excavation of soil from
 (5 and 15 pCi/g). Crossroad prop. these properties.

National Emissions Standards Radon-222 Air Radon-222 emissions to ambient air from uranium mill Potentially The West Lake Landfill OU-1 Site is not a 
for Hazardous Air Pollutants tailings piles that are no longer operational should not relevant and designated uranium mill tailings site, so this
(40 CFR 61), Subpart T, exceed 20 pCi/m2-s. appropriate requirement would not be applicable; howeve
National Emissions Standards it could be considered relevant and appropriate 
for Radon Emissions from because a portion of the waste materials at the
the disposal of Uranium Mill Site do emit radon.
Tailings

Missouri Radiation Regulations; Radiation Any For persons inside a controlled area, the maximum Potentially As these regulations address sources of inoizing 
Protection Against Ionizing permissible whole-body dose due to all external sources relevant and radiation, they are not applicable; however, as
Radiation (19 CSR 20-10.040), of radiation within a controlled area is limited to 5 rems/year appropriate they provide standards for protection from 
Maximum Permissible and 3 rems per quarter for the whole body, head and trunk, radiation, they are potentially relevant and
Exposure Limits major portion of the bone marrow, gonads or lens of eye;  appropriate.

30 rems/year and 10 rems/quarter for the shin; and 75 rems/ These regulations may be relevant and
yr and 25 rems/quarter for the hands/forearms and feet/ankles. appropriate to the protection of workers
(Note: a controlled area is an area that requires inside of Areas 1 and 2 during any remedial
control of access, occupancy, and working conditions for actions that may be undertaken.
radiation protection purposes.)
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Table 3-1 : Preliminary Identification of Potential Chemical-Specific ARARs and TBC Criteria

Preliminary
Citation Chemical Medium Requirement Determination Remarks

Missouri Radiation Regulations; Radiation Any For persons outside a controlled area, the maximum permis- Potentially As these regulations address sources of inoizing 
Protection Against Ionizing sible whole-body dose due to sources in or migrating from relevant and radiation, they are not applicable; however, as
Radiation (19 CSR 20-10.040), the controlled area is limited to 2 mrem in any 1 hour, appropriate they provide standards for protection from 
Maximum Permissible 0.1 rem in any 7 consecutive days, and 0.5 rem in any radiation, they are potentially relevant and
Exposure Limits 1 year.  (Notes: a controlled area is an area that requires appropriate.

control of access, occupancy, and working conditions for These regulations may be relevant and
radiation protection purposes; 0.5 rem = 500 mrem.) appropriate to the protection of the public

outside of Areas 1 and 2 during any remedial
actions that may be undertaken.

Missouri Radiation Regulations; Specific Air The concentrations above natural background of radionuclides Potentially These requirements would be applicable to 
Protection Against Ionizing radionuclides in air ouside a controlled area, averaged over any calendar applicable protection of the public during implementation
Radiation (19 CSR 20-10.040), (see table) quarter, should not exceed the following limits: of any remedial action.  Specifically, these 
Maximum Permissible  regulations potentially may require perimeter 
Exposure Limits Concentration Limit (uCi/mL) monitoring to be undertaken during any activities

Isotope Soluble Insoluble that  may expose or disturb the radiologically-
Actinium-227 8 x 10-14 9 x 10-13 impacted materials at the Site.
Lead-210 4 x 10-12 8 x 10-12
Protactinium-231 4 x 10-14 4 x 10-12
Radium-226 1 x 10-12 6 x 10-9
Radium-228 2 x 10-12 1 x 10-12
Radon-222 1 x 10-9 NA
Thorium-230 8 x 10-14 3 x 10-13
Thorium-232 7 x 10-14 4 x 10-13
Uranium-235 2 x 10-11 4 x 10-12
Uranium-238 3 x 10-12 5 x 10-12

NA = not applicable because radon-222 is a gas.

Missouri Public Drinking Water Inorganics, Maximum contaminant levels for public water systems. Not applicable These standards apply to public water systems
Program - Contaminant Levels Synthetic Maximum Contaminant Levels Potentially and therefore are not applicable to the West Lake
and Monitoring (10 CSR 60-4) Organic Inorganics relevant and Landfill.  As these standards provide for maximum 

Compounds, Antimony 0.006 mg/L appropriate concentrations in drinking water and the alluvial
Radionuclides, Arsenic 0.05 mg/L aquifer could be used for drinking water outside of

Secondary Asbestos 7 x 106 fibers/L the West Lake landfill boundaries; these standard
Contaminants, Barium 2 mg/L are potentially relevant and appropriate for 
and Volatile Beryllium 0.004 mg/L groundwater at the Site.

Organic Cadmium 0.005 mg/L
Compounds Chromium 0.1 mg/L

Cyanide 0.2 mg/L
Fluoride 4.0 mg/L
Mercury 0.002 mg/L
Nitrate (as N) 10 mg/L
Nitrite (as N) 1 mg/L
Total Nitrate + Nitrite (as N) 10 mg/L
Selenium 0.01 mg/L
Thallium 0.002 mg/L
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Table 3-1 : Preliminary Identification of Potential Chemical-Specific ARARs and TBC Criteria

Preliminary
Citation Chemical Medium Requirement Determination Remarks

Missouri Public Drinking Water Maximum Contaminant Levels
Program - Contaminant Levels Synthetic Organic Compounds
and Monitoring (10 CSR 60-4) Alachlor 0.002 mg/L
(cont.) Atrazine 0.003 mg/L

Benzo(a)pyrene 0.0002 mg/L
Carbonfugran 0.04 mg/L
Chlordane 0.002 mg/L
Dalapon 0.2 mg/L
Di(2-ethylhexyl) adipate 0.4 mg/L
Dibromochloropropane (DBCP) 0.0002 mg/L
Di(2-ethylhexyl) phthalate 0.006 mg/L
Dinoseb 0.007 mg/L
Diquat 0.02 mg/L
Endothall 0.1 mg/L
Endrin 0.002 mg/L
2,4-D 0.07 mg/L
Ethylene dibromide (EDB) 0.00005 mg/L
Glyphosoate 0.7 mg/L
Heptachlor 0.0004 mg/L
Heptachlor Epoxide 0.0002 mg/L
Hexachlorobenzene 0.001 mg/L
Hexachlorocyclopentadiene 0.05 mg/L
Lindane 0.0002 mg/L
Methoxychlor 0.04 mg/L
Oxamyl (Vydate) 0.2 mg/L
Picloram 0.5 mg/L
Polychlorinated biphenyls (PCBs) 0.0005 mg/L
Pentachlorophenol 0.001 mg/L
Simazine 0.004 mg/L
Toxaphene 0.003 mg/L
2,3,7,8-TCDD (Dioxin) 0.00000003 mg/L
2,4,5-TP (Silvex) 0.05 mg/L
Radionuclides
Combined Ra226 and Ra228 5 pCi/l
Gross alpha (excluding radon & urnaium) 15 pCi/l
Uranium 30 ug/L
Secondary Contaminants
Aluminum 0.05 - 0.2 mg/L
Chloride 250 mg/L
Copper 1.0 mg/L
Fluoride 2.0 mg/L
Iron 0.3 mg/L
Manganese 0.05 mg/L
Silver 0.1 mg/L
Sulfate 250 mg/L
Total Dissolved Solid (TDS) 500 mg/L
Zinc 5 mg/L
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Table 3-1 : Preliminary Identification of Potential Chemical-Specific ARARs and TBC Criteria

Preliminary
Citation Chemical Medium Requirement Determination Remarks

Missouri Public Drinking Water Maximum Contaminant Levels
Program - Contaminant Levels Volatile Organic Compounds
and Monitoring (10 CSR 60-4) Benzene 0.005 mg/L
(cont.) Carbon tetrachloride 0.005 mg/L

1,2-dichloroethane 0.005 mg/L
1,1-dichloroethylene 0.007 mg/L
para-dichlorobenzene 0.075 mg/L
1,1,1-thrichloroethane 0.2 mg/L
Trichloroethylene 0.005 mg/L
Vinyl chloride 0.002 mg/L
cis-1,2-dichloroethylene 0.07 mg/L
Dichloromethane 0.005 mg/L
1,2-dichloropropane 0.005 mg/L
Ethylbenzene 0.7 mg/L
Monodichlorobenzene 0.1 mg/L
o-dichlorobenzene 0.6 mg/L
Styrene 0.1 mg/L
Tetrachloroethylene 0.005 mg/L
Toluene 1 mg/L
1,2,4-Trichlorobenzene 0.07 mg/L
1,1,2-Trichloroethane 0.005 mg/L
trans-1,2-dischloroethylene 0.1 mg/L
Xylenes (total) 10 mg/L
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Table 3-2 : Preliminary Identification of Potential Location-Specific ARARs and TBC Criteria

Preliminary
Citation Location Requirement Determination Remarks

Archeological and Historic Land Data recovery and preservation activities should be Potentially No destruction of such data is expected to
Preservation Act (16 USC 469; conducted if prehistoric, historical, and archaelogical data applicable result from remedial action.  The site has been
PL 93-291; 88 Stat. 174) might be destroyed as a result of a federal, federally assisted, considerably disturbed by past human

or federally licensed activity or program. activities and is therefore not expected to 
contain any such data.  However, if these data
 were affected, e.g., at any potential off-site
borrow area, the requirement would be 
applicable.

Endangered Species Act, as Any Federal agencies should ensure that any action authorized, Potentially No critical habitat has been identified in the 
amended [16 USC 1531-1543; 50 funded, or carried out by the agency is not likely to jeopardize applicable affected area, and no adverse impacts to 
CFR 17.402; 40 CFR 6.302(h)] the continued existence of any threatened or endangered threatened or endangered species are 

species or destroy or adversely modify any critical habitat. expected to result from any remedial action.
However, if such species were affected, the
requirement would be applicable.  A biological
assessment was conducted during preparation
of the Baseline Risk Assessment.  No federal
listed or proposed threatened and endangered
species and their habitats were identified.

Missouri Wildlife Code (1989) Any Endangered species, i.e., those designated by the U.S. Potentially No critical habitat has been identified in the
(RSMo. 252.240;3 CSR 10-4.111), Department of the Interior and the Missouri Department of applicable affected area, and no adverse impacts to 
Endangered Species Conservation as threatened or endangered (see1978 Code, threatened or endangered species are

RSMo. 252.240), should not be pursued, taken, possessed, expected to result from any remedial action.
or killed. However, if such species were affected, the

requirement would be applicable.

Floodplain Management Floodplain Federal agencies should avoid, to the maximum extent Potentially This requirement may be applicable to any
[Executive Order 11988; 40 CFR possible, any adverse impacts associated with direct and applicable remedial action for the Ford Property and the
6.302(b)] indirect development of a floodplain. North Surface Water Body.  Mitigative 

measures would be taken to minimize any
adverse impacts.

Governor's Executive Order 82-19 Floodplain Potential effects of actions taken in a floodplain should be Potentially This requirement may be applicable to any
evaluated to avoid adverse impacts. applicable remedial action for the Ford Property and the

North Surface Water Body.  Mitigative 
measures would be taken to minimize any
adverse impacts.
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Table 3-2 : Preliminary Identification of Potential Location-Specific ARARs and TBC Criteria

Preliminary
Citation Location Requirement Determination Remarks

Clean Water Act (33 USC 1251- Wetland Dredge or fill material is not to be dischared into a wetland (as Potentially This requirement would be applicable to any
1376); Disposal Sites, defined by the U.S. Army Corps of Engineers) without a applicable off-site borrow area if the location selected 
Specifications(40 CFR 230), permit. contained any wetlands or if the borrow
Dredged or Fill Material Discharges activities could indirectly impact wetlands.
(Section 404 Program); Definitions, No wetlands have been identified on-site.
Exempt Activities Not Requiring
Permits (40 CFR 232); State
Program Regulations (40 CFR 233);
General Regulatory Policies (33
CFR 320); Nationwide Permits
(33 CFR 330)

Farmland Protection Policy Act Farmland Federal agencies should take steps to ensure that federal Potentailly This requirement would be applicable for any
(7 USC 4201 et seq.)  Farmland (prime, actions do not cause U.S. farmland to be irreversibly applicable potential soil borrow area off-site.  Mitigative 
Protection [7 CRF 658; 40 CFR unique, or of converted to nonagricultural uses in cases in which other measures and restoration activities would 
6.302(c)] state and national interests do not override the importance of the also be conducted at any off-site borrow area,

local impor- protection of farmland or otherwise outweigh the benefits of as appropriate, to minimize any adverse 
tance) maintaining farmland resources.  Criteria developed by the impacts to farmland.

U.S. Soil Conservation Service are to be used to identify and
take into account the adverse effects of federal programs
on farmland preservation.  Federal agencies should consider
alternative actions that could lessen adverse effects and
should ensure that programs are compatible with state and
local government and private programs and policies to protect
farmland.

RCRA Subtitle D (40 CFR Part 258 Proximity of Requires new or existing municipal solid waste landfills or lateral Not applicable As the OU-1 portion of the West Lake landfill
Subpart B) and MDNR Solid Waste solid waste expansions that are located within 10,000 ft of any airport runway Potentially closed in the 1970's and as none of the remedial 
Regulations (10 CSR 80-3.010 (4)(B)(1) landfills to end used by turbojet aircraft to demonstrate that the units are relevant and alternatives under consideration include

the end of designed and operated so that the MSWLF unit does not pose a appropriate placement of additional solid waste, this
runways used bird hazard to aircraft. requirement is not applicable.  As some of the 
for turbojet remedial alternatives include the potential to

aircraft regrade existing solid waste, this requirement
may potentially be relevant and appropriate.
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Table 3-3 : Preliminary Identification of Potential Action-Specific ARARs and TBC Criteria

Preliminary
Citation Action Medium Requirement Determination Remarks

Health and Environmental Radioactive Control of residual radioactive materials at designated uranium Not applicable The West Lake Landfill OU-1 Site is not a 
Protection Standards for waste disposal processing or depository sites should be designed to be but potentially designated Title I uranium mill tailings site;
Uranium and Thorium Mill effective for at least 200 years and up to 1,000 years, to the relevant and therefore, this requirement would not be applicable.
Tailings (40 CFR 192), Subpart extent reasonably achievable.  In addition, the control should appropriate in part These regulations are applicable to uncontrolled
A, Standards for the Control of be designed such that releases of radon-222 from the residual areas whereas the current and future uses of Areas
Residual Radioactive Materials radioactive material would not exceed an average rate of 1 and 2 are restricted.
from Inactive Uranium 20 pCi/m2-s or increase the annual average concentration in As OU-1 does contain radiologically impacted materials,
Processing Sites air outside the disposal site by more than 0.5 pCi/L.  Because these requirements may potentially be relevant; however,

this standard applies to design, monitoring after disposal is the radiologically impacted materials at the West
not required to demonstrate compliance. Lake site are a small fraction of an overall matrix

of municipal solid waste, debris and fill materials.
Although the waste materials are not similar to uranium
 tailings, the wastes do contain radium and thorium; therefore
the longevity standard is potentially relevant and appropriate. 
As the radiologically-0impacted materials do emit radon, the  
radon standard is potentially relevant and appropriate.  As
radiologically-impacted materials will remain on-site beyond 
the post-closure period for a solid waste landfill, longevity
considerations should be factored into the cover design.

Health and Environmental Radioactive Disposal areas for uranium and thorium by-product materials Not applicable The West Lake Landfill OU-1 Site is not a 
Protection Standards for waste disposal should be designed to be effective for at least 200 years and but potentially designated Title I uranium mill tailings site;
Uranium and Thorium Mill up to 1,000 years, to the extent reasonably achievable.  In relevant and therefore, this requirement would not be applicable.
Tailings (40 CFR 192), addition the control should be designed so that releases of appropriate in part These regulations are applicable to uncontrolled
Subpart D, Standards for radon-222 and radon-220 from these materials (i.e., excluding areas whereas the current and future uses of Areas
Management of Uranium the cover) would not exceed an average of 20 pCi/m2-s. The 1 and 2 are restricted.
Byproduct Materials standard applies to design, so monitoring for radon after As OU-1 does contain radiologically impacted materials,
Pursuant to Section 84 of inatallation of an appropriately designed cover is not required. these requirements may potentially be relevant; however,
the U.S. Atomic Energy Act (This requirement does not apply to any portion of the site the radiologically impacted materials at the West
of 1954, as amended; that contains residual surface and subsurface concentrations Lake site are a small fraction of an overall matrix
Subpart E, Standards for of radium-226 and radium-228 at or below those identified in of municipal solid waste, debris and fill materials.
Management of Thorium Subparts B and E, respectively, which were described under Although the waste materials at West Lake Site are not
Byproduct Materials chemical-specific ARARs and TBCs.) similar to uranium mill tailings, the wastes do contain radium . 
Pursuant to Section 84 of and thorium; therefore the longevity standard is potentially
the U.S. Atomic Energy Act relevant and appropriate.  As the radiologically
of 1954, as amended. impacted materials will remain on-site beyond the 30-year

post-closure period for a solid waste landfill, the 200/1000
year period, this standard is considered to be potentially
relevant and appropriate.

Resource Conservation and Hazardous Establishes standards for identification of and treatment, Neither The radiologically impacted materials in Areas 1 and 2 do 
Recovery Act (RCRA) Subtitle C waste storage and disposal of hazardous wastes including hazardous applicable nor not meet the criteria for classification as hazardous wastes

management wastes disposed in landfills. relevant and and therefore these requirements are not applicable.  The
appropriate radiologically impacted materials in Areas 1 and 2 are not

similar to hazardous waste and therefore these 
requirements are not relevant and appropriate.  The standards
and design guidance for final covers may potentially be
relevant;however, the Subtitle D standards are considered 
to be the appropriate criteria for final cover design.
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Table 3-3 : Preliminary Identification of Potential Action-Specific ARARs and TBC Criteria

Preliminary
Citation Action Medium Requirement Determination Remarks

Missouri Radiation Regulations; Radioactive Radioactive waste material should not be disposed of by Potentially Certain of these requirements would be
Protection Against Ionizing waste disposal dumping or burial in soil, except at sites approved by and applicable applicable to offsite disposal if this were part of
Radiation (19 CSR 20-10.090),  registered with the Missouri Department of Health; a permit to offsite the selected remedial action.
Disposal of Radioactive Wastes should be obtained for holding and preparation of such disposal
 material prior to disposal; and no releases to air or water 

should cause exposure of any person above the limits specified  
in 10-CSR 20-10.041.
 

Missouri Radiation Regulations; Radioactive Radioactive materials should be stored in a manner that will Potentially These requirements would be applicable to the
Protection Against Ionizing waste not result in the exposure of any person, during routine access applicable temporary storage of radiologically-impacted
Radiation (19 CSR 20-10.070), storage to a controlled area, in excess of the limits identified in soils that might be generated during any
Storage of Radioactive 19 CSR 20-10.040 (see related discussion for contaminant- remedial action.
Materials specific requirements); a facility used to store materials that

may emit radioactive gases or airborne particulate matter
should be vented to ensure that the concentration of such
substances in air does not constitute a radiation hazard; and
provisions should be made to minimize hazards to emergency
workers in the event of a fire, earthquake, flood, or windstorm.

Solid Waste Disposal Act, Solid waste Criteria for closure of a landfill unit and post-closure care Neither applicable Neither applicable nor relevant and 
as amended (42 USC 6901, et disposal requirements are specified.  Cover system design requirements nor relevant and appropriate as solid waste landfills in 
seq.); Criteria for Municipal at closure include (1) an infiltration layer constructed of a appropriate Missouri are regulated by the Missouri
Solid Waste Landfills (40 CFR minimum of 18 in. of earthen material with a permeability less  solid waste regulations.
258), Subpart F, Closure and than or equal to the permeability of the bottom liner system or
Post-Closure Care no greater than 1 x 10-5 cm/s, whichever is less, and (2) an

erosion protection layer of earthen material capable of 
supporting native plant growth; or equivalents approved by
the director of an approved state program.  Post-closure care
requires maintenance of the integrity of the final cover system,
the leachate collection system, groundwater monitoring, and
gas monitoring for a period of 10 years or as necessary to 
protect human health and the envrionment.  Management of the  
leachate may be terminated if the owner/operator demonstrates  
that leachate no longer poses a threat to human
health and the environment.

Missouri Solid Waste Rules Solid waste The landfill should be covered to minimize fire hazard, Only applicable if These requirements are not applicable as they only 
(10 CSR 80), Chapter 3, disposal infiltration of precipitation, odors and blowing litter; control Areas 1 or 2 are apply to landfills in operation after 10-9-91.  These 
Sanitary Landfills, 3.010(17), gas venting and vectors; discourage scavenging; and provide re-opened to rquriements would be applicable to addition of new waste 
Cover a pleasing appearance.  accept additional material to Areas 1 and 2 if such an activity is 

Final slope of the top shall be a minimum of 5%.  solid wastes. included as part of a remedial alternative.
No slopes shall ever exceed 33 1/3 % and slopes shall not Potentially The requirements for final slopes and cover design are 
exceed 25% without a detailed slope stability analysis. relevant and potentially relevant and appropriate to the design of an 
The final cover should be at least 2 ft of compacted clay appropriate for design upgraded landfill cover for Areas 1 and 2.
with a permeability of 1 x 10-5 cm/sec or less overlain by 1 ft of a new landfill cover.
of soil capable of supporting vegetative growth.
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Table 3-3 : Preliminary Identification of Potential Action-Specific ARARs and TBC Criteria

Preliminary
Citation Action Medium Requirement Determination Remarks

Missouri Solid Waste Rules Solid waste The landfill should be covered to minimize fire hazard, Only applicable if These requirements are not applicable as they only 
(10 CSR 80), Chapter 4, disposal infiltration of precipitation, odors and blowing litter; control Areas 1 or 2 are apply to landfills in operation after 10-9-91.  These 
Demolition Landfills, 4.010(17), gas venting and vectors; discourage scavenging; and provide re-opened to requirements would be applicable to addition of new waste 
Cover a pleasing appearance.  accept additional material to Areas 1 and 2 if such an activity is 

Final slope of the top shall be a minimum of 5%.  solid wastes. included as part of a remedial alternative.
No slopes shall ever exceed 33 1/3 % and slopes shall not Potentially The requirements for final slopes are potentially relevant
exceed 25% without a detailed slope stability analysis. relevant and and appropriate to the design of an upgraded landfill cover
The final cover should be at least 2 ft of compacted clay appropriate for design for Areas 1 and 2.
with a permeability of 1 x 10-5 cm/sec or less overlain by 1 ft of a new landfill cover.
of soil capable of supporting vegetative growth.

Closure and Post-Closure Plan Landfill cover Sets out closure and post-closure procedures for the Potential TBC Sets out the procedures to be used at the landfill to 
Laidlaw Waste Systems (Bridgeton), West Lake Landfill, in particluar, the final cover, grading and comply with the MDNR Solid Waste Regulations.
Inc. Sanitary Landfill, December 1996,  vegetation plan. This document should be considered in the design
Revised September 1997 and construction of any cover system or drainage

improvements that may be constructed for Areas
1 and 2 or if aditional waste materials are placed in 
these areas as part of a remedial action.  This docment will
also need to be considered if any regarding and/or landfill
cover improvements are implemented for Areas 1 or 2.

Noise Control Act, as Construction The public should be protected from noises that jeopardize Potentially These requirements would be applicable to
Amended; Noise Pollution activities human health or welfare. applicable any remedial action.
and Abatement Act  
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Table 4-1: Groundwater Monitoring Parameters

OU-1 Anticipated
UMTRA MDNR Groundwater

40 CFR 192.02 10 CSR 80-3 Monitoring Program Notes

Radionuclides
Combined radium-226 and radium-228 x x
Combined uranium-226 and uranium-228 x x
Gross alpha (excluding radon and uranium) x
Isotopic thorium x

Inorganics
Ammonia x x
Antimony x x
Arsenic x x x
Barium x x x
Beryllium x x
Boron x x
Cadmium x x x
Calcium x x
Chromium x x x
Cobalt x x
Copper x x
Fluoride x x
Hardness x x
Lead x x x
Magnesium x x
Manganese x x
Mercury x x x
Molybdenum x x
Nickel x x
Nitrate/Nitrite x x x
Phosphorus x x
Selenium x x x
Silver x x x
Sodium x x
Sulfate x x
Thallium x x
Total Organic Carbon (TOC) x x
Vanadium x x
Zinc x x

Constituent
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Table 4-1: Groundwater Monitoring Parameters (continued)

OU-1 Anticipated
UMTRA MDNR Groundwater

40 CFR 192.02 10 CSR 80-3 Monitoring Program Notes

Organics
Acetone x x
Acrylonitrile x x
Benzene x x
Bromochloromethane x x
Bromodichloromethane x x
Bromoform x x
Carbon disulfide x x
Carbon tetrachloride x x
Chlorobenzene x x
Chloroethane x x
Chloroform x x
Dibromochloromethane x x
DBCP x x
EDB x x
o-Dichlorobenzene x x
p-Dichlorobenzene x x
trans-1,4-Dichloro-2-butene x x
1,1-Dichloroethane x x
1,2-Dichloroethane x x
1,1-Dichloroethylene x x
cis-1,2-Dichloroethylene x x
trans-1,2-Dichloroethylene x x
1,2-Dichloropropane x x
cis-1,3-Dichloropropene x x
trans-1,3-Dichloropropene x x
Ethylbenzene x x
2-Hexanone x x
Methyl bromide x x
Methyl chloride x x
Methylene bromide x x
Methylene chloride x x
Methyl ethyl ketone x x
Methyl iodide x x
4-Methyl-2-pentanone x x
Styrene x x
1,1,1,2-Tetrachloroethane x x
1,1,2,2-Tetrachloroethane x x
Tetrachloroethylene x x
Toluene x x
1,1,1-Trichloroethane x x
1,1,2-Trichloroethane x x
Trichloroethylene x x
Trichlorofluoromethane x x
1,2,3-Trichloropropane x x
Vinyl acetate x x
Vinyl Chloride x x
Xylenes x x

Pesticides
Endrin x Never detected at Site, not proposed for inclusion.
Lindane x Never detected at Site, not proposed for inclusion.
Methoxychlor x Never detected at Site, not proposed for inclusion.
Toxaphene x Never detected at Site, not proposed for inclusion.
2,4-D x Never detected at Site, not proposed for inclusion.
2,4,5-TP Silvex x Never detected at Site, not proposed for inclusion.

Constituent
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Table 6-1:  Comparative Analysis of Alternatives 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L1: 
No Action 

Protective of human 
health under current 
conditions assuming 
the existing 
institutional controls 
are monitored and 
enforced and the 
disposal areas are 
monitored and 
maintained, but not 
for potential future 
uses of the Site.   
 
Under No Action, 
existing land use 
restrictions would 
remain in effect. 
 
BRA evaluations 
indicate current 
conditions do not 
pose unacceptable 
risk.  Future use of 
the Areas 1 and 2 
could pose an 
unacceptable risk and 
therefore the No 
Action alternative is 
not protective of 
public health and the 
environment.  
 
 
 

No Action may not meet all 
chemical-specific ARARs 
(e.g., Radon NESHAP and 
radium MCL). 
 
No action would meet the 
location- specific ARARs. 
 
The No Action alternative 
does not meet the 
containment goals or action-
specific ARARs (Subtitle D 
landfill closure standards) of 
the presumptive remedy 
approach. 

Institutional controls 
would not be 
monitored or 
maintained and the 
disposal areas would 
not be monitored and 
maintained.   
 
Future uses of Areas 1 
and 2 could result in 
potential risk levels to 
onsite workers at the 
upper end or slightly 
above the generally 
accepted risk range 
used by EPA.  
Therefore, no action is 
not expected to be 
effective over the 
long-term. 
 
 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

No short-term 
impacts. 
 
The RAOs of (1) 
exposure to 
radiation above 
health-/risk-based 
levels; (2) 
minimizing 
infiltration; (3) 
controlling 
surface water 
runoff and 
erosion; and (4) 
controlling radon 
and landfill gas 
from Areas 1 and 
2 would not be 
met. 
 

No 
implementability 
issues. 

No capital 
costs. 
 
O&M: 
$20,000 to 
25,000 every 5 
years for 5-
Year Review. 
 
Present Worth: 
$47,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L2: 
Cover Repair 
and 
Maintenance, 
Additional 
Access 
Restrictions, 
Additional 
Institutional 
Controls, and 
Monitoring 
 
 
 
 
 
 
 
 
 
 
 
 

BRA evaluations 
indicate current 
conditions do not 
pose unacceptable 
risk.  Future use of 
the Areas 1 and 2 
would pose an 
unacceptable risk.   
 
This alternative 
includes monitoring, 
access controls 
(fencing), 
institutional controls, 
and maintenance of 
the landfill cover to 
restrict future uses to 
only those uses that 
would be protective 
of public health and 
the environment.    
 
Use of institutional 
controls as an 
alternative to 
engineered measures 
is inconsistent with 
NCP expectations 
and presumptive 
remedy approach to 
municipal landfill 
sites and therefore is 
not considered to be 
protective. 

Would meet some but may 
not meet all chemical-
specific ARARs (Radon 
NESHAP and radium 
MCL). 
 
L2 would meet the location- 
specific ARARs. 
 
Implementation of 
additional access restrictions 
and institutional controls 
would meet the location- 
specific ARARs. 
 
The additional access 
restrictions, additional 
institutional controls and 
monitoring and existing 
cover maintenance 
alternative does not meet the 
containment goals or action-
specific ARARs (Subtitle D 
landfill closure standards) of 
the presumptive remedy 
approach. 

Long-term 
effectiveness and 
permanence is 
increased by ongoing 
monitoring and 
maintenance of the 
existing cover, as the 
cover reduces the 
potential for erosion 
by wind or water, 
eliminates ponding 
and reduces resultant 
infiltration. 
 
Relies on monitoring 
and maintenance of 
existing and 
implementation of 
additional deed 
restrictions and 
institutional controls 
for long-term 
effectiveness, which 
would not meet EPA’s 
preference for 
engineering controls 
and permanence. 
 
No actions would be 
taken to stabilize the 
physical integrity of 
the disposal areas. 
 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

No short-term 
impacts.   
 
RAO of 
preventing 
exposure above 
health-/risk-based 
levels would be 
met immediately 
upon 
implementation of 
the amendment to 
the access and 
deed restrictions 
and installation of 
additional 
fencing.  RAOs of 
minimizing 
infiltration; 
controlling 
surface water 
runoff and 
erosion; and 
controlling radon 
and landfill gas 
emissions from 
Areas 1 and 2 
would not be 
completely met  

No 
implementability 
issues. 

Capital: 
$890,000 
 
Annual O&M: 
$240,000 to 
260,000 
 
Present Worth: 
$3,900,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L3: 
Soil Cover to 
address gamma 
exposure and 
erosion 
potential 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Protective of human 
health and 
environment.   
 
BRA evaluations 
indicate current 
conditions do not 
pose unacceptable 
risk.  Potential future 
use of Areas 1 and 2 
could pose an 
unacceptable risk that 
would be addressed 
by placement of the 
soil cover over the 
landfill and 
implementation, 
monitoring and 
enforcement of 
existing and 
additional access and 
institutional controls.  
 
A soil cover would 
prevent direct contact 
with surface soil, 
eliminate potential 
for wind-blown dust 
and storm-water/ 
snowmelt erosion of 
surface materials and 
subsequent transport, 
and reduce potential 
infiltration. 

Should meet all chemical-
specific ARARs. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs for 
archeological resources, 
endangered species, 
floodplain, or wetlands, 
these ARARs would be met 
by the soil cover alternative.  
Impact to wetlands or 
farmland is not expected at 
any borrow source. 
 
Missouri Radiation 
Regulations and Noise 
Control Act action-specific 
ARARs require monitoring 
prior to placement of soil 
cover and limit amount of 
noise that could occur.  
Missouri Solid Waste 
Regulations include 
standards for final cover 
over landfills (slope angles, 
thickness, and engineering 
properties).  These standards 
would not be met by this 
alternative. 

All current or future 
risks should be within 
the EPA-accepted risk 
range of 10-4 to 10-6. 
 
Soil cover would 
eliminate or reduce 
potential for exposure 
from gamma exposure, 
inhalation of radon gas 
or dust containing 
radionuclides or other 
constituents, dermal 
contact with impacted 
materials, and 
incidental ingestion of 
soil containing 
radionuclides or other 
chemicals pathways.   
 
Since L3 would not 
necessarily be 
designed to restrict 
infiltration and prevent 
leaching to 
groundwater or 
subsurface migration 
of radon and landfill 
gas, it may not be 
effective in preventing 
migration or exposure 
via all of the identified 
pathways.  
 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 
 
 

Short-term impact 
to the community 
and workers 
would be minimal 
during 
construction of 
soil cover.   
 
Cover installation 
would require 
workers and 
equipment that 
would initially 
disturb the soil.   
 
Dust control 
measures would 
probably be 
required.  
Installation of 
cover will 
probably destroy 
habitats, forcing 
wildlife to migrate 
to other areas. 
 
All RAOs except 
minimizing 
infiltration would 
be met 
immediately upon 
construction of 
soil cover.  
 

Technically 
feasible.   
 
Because Areas 1 
and 2 are within a 
larger area in an 
existing landfill, it 
may be difficult to 
design and 
construct soil 
cover over the 
steeper slopes 
along the margin 
of Area 2.   
 
Implementability 
will be influenced 
by availability and 
location of offsite 
soil borrow 
sources.  
 
Will probably 
require 
coordination with 
final cover 
requirements for 
existing sanitary 
landfill.   
 

Capital: 
$8,400,000 
 
Annual O&M: 
$20,000 to 
200,000 
 
Present Worth: 
$9,800,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L3: 
Soil Cover to 
address gamma 
exposure and 
erosion 
potential 
(continued) 

Permanence would be 
improved with long-
term cover 
maintenance and 
monitoring and 
enforcement of 
existing and additional 
access and 
institutional controls 
restricting uses and 
activities in Areas 1 
and 2. 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L4: 
Regrading of 
Areas 1 and 2 
(2% minimum 
slope) and 
installation of 
Subtitle D 
Cover System 
 

Placement of 
additional soil fill or 
cutting/filling of 
existing materials, 
construction of an 
upgraded landfill 
cover and additional 
deed and access 
restrictions 
preventing ancillary 
uses of Areas 1 and 2 
would be protective 
of human health and 
the environment.   
 
Construction of a 
new landfill cover 
would prevent direct 
contact with surface 
soil, eliminate 
potential for 
windblown dust and 
erosion of surface 
materials and 
subsequent transport, 
and reduce potential 
for infiltration and 
leaching to 
groundwater. 
 

Would meet all chemical-
specific ARARs. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, or wetlands, these 
ARARs would be met.  
Minimization of impacts to 
the floodplain would be 
addressed during design of 
the landfill regrading.  
Impact to wetlands or 
farmland is not expected at 
any borrow source. 
 
Missouri Radiation 
Regulations and Noise 
Control Act action-specific 
ARARs would be addressed 
by monitoring at the 
property boundaries.  L4 
would meet Missouri Solid 
Waste Regulations for final 
cover thickness and 
engineering properties of 
cover materials; 2% slope 
would meet intent of 
providing sufficient slope 
for drainage, but would not 
meet prescriptive 5% slope 
requirement. 

All current or future 
risks would be within 
the EPA-accepted risk 
range of 10-4 to 10-6.  
 
Placement of 
additional fill material 
or cutting/filling of 
existing waste material 
and new landfill cover 
would eliminate 
exposure pathways.  
 
Permanence would be 
improved with long-
term cover 
maintenance and 
additional access and  
institutional controls 
restricting uses and 
activities in Areas 1 
and 2. 
 
The lower 2% slope 
under Alternative L4 
would provide a 
greater degree of 
reliability against 
long-term erosion of 
the soil cover 
compared to the 5% 
slopes included in 
Alternative L5 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

Short-term impact 
to the community 
and workers 
would be minimal 
during regrading 
and construction 
of cover.   
 
Regrading would 
require workers 
and equipment 
that would 
initially disturb 
the soil.  Dust 
control measures 
would probably 
be required.   
 
Regrading and 
installation of 
cover will 
probably destroy 
habitat, forcing 
wildlife to migrate 
to other areas.  
 
All RAOs would 
be met upon 
construction of 
cover systems.  
Alternative could 
take several years 
to implement. 

Technically 
feasible.  May be 
difficult to re-
compact existing 
material if the 
cut/fill option 
were used for 
regrading. 
 
Because Areas 1 
and 2 are within a 
larger area in an 
existing landfill, it 
may be difficult to 
design and 
construct separate 
independent cover 
systems for Areas 
1 and 2.   
 
Implementability 
will be influenced 
by availability and 
location of offsite 
clean fill/soil 
borrow sources.  
 
Will require 
coordination with 
final cover 
requirements for 
existing sanitary 
landfill. 

Soil fill option 
to achieve 
minimum 
slope of 2%: 
 
Capital: 
$21,800,000 
 
Annual O&M: 
$15,000 to 
200,000 
 
Present Worth: 
$23,100,000 
 
 
Cut/fill 
existing 
materials 
option to 
achieve 
minimum 
slope of 2%: 
 
Capital: 
$20,500,000 
 
Annual O&M: 
$15,000 to 
200,000 
 
Present Worth: 
$21,700,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L5: 
Regrading of 
Areas 1 and 2 
(5% minimum 
slope) and 
installation of 
Subtitle D 
Cover System 
 

Placement of 
additional soil fill or 
cutting/filling of 
existing materials, 
construction of an 
upgraded landfill 
cover and additional 
deed and access 
restrictions 
preventing ancillary 
uses of Areas 1 and 2 
would be protective 
of public health and 
the environment,  
 
Construction of a 
new landfill cover 
would prevent direct 
contact with surface 
soil, eliminate 
potential for 
windblown dust and 
erosion of surface 
materials and 
subsequent transport, 
and reduce potential 
for infiltration and 
leaching to 
groundwater. 
 

Would meet all chemical-
specific ARARs. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, or wetlands, these 
ARARs would be met.  
Minimization of impacts to 
the floodplain would be 
addressed during design of 
the landfill regrading.  
Impact to wetlands or 
farmland is not expected at 
any borrow source. 
 
Missouri Radiation 
Regulations and Noise 
Control Act action-specific 
ARARs require monitoring 
prior to regrading and limit 
noise that could occur at 
property boundaries.  L5 
would meet Missouri Solid 
Waste Regulation standards 
for final cover thickness, 
properties of cover 
materials, and 5% slope 
requirement. 

All current or future 
risks would be within 
the EPA-accepted risk 
range of 10-4 to 10-6.  
 
Placement of 
additional fill material 
or cutting/filling of 
existing waste material 
and new landfill cover 
would eliminate 
exposure pathways.  
 
Permanence would be 
improved with long-
term cover 
maintenance and 
additional access and 
institutional controls 
restricting uses and 
activities in Areas 1 
and 2.   
 
As compared to 2% 
slopes under L4, 5% 
slopes should provide 
a greater degree of 
reliability against 
possible subsidence 
and associated 
increased infiltration 
that could result from 
subsidence. 
 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 
 

Short-term impact 
to the community 
and workers 
would be minimal 
during regrading 
and construction 
of cover.   
 
Regrading would 
require workers 
and equipment 
that would 
initially disturb 
the soil.  Dust 
control measures 
would probably 
be required.   
 
Regrading and 
installation of 
cover will 
probably destroy 
habitat, forcing 
wildlife to migrate 
to other areas.  
 
All RAOs would 
be met upon 
construction of 
cover systems.  
Alternative could 
take several years 
to implement. 

Technically 
feasible.  May be 
difficult to re-
compact existing 
filled material if 
the cut/fill option 
were used for 
regrading. 
 
Because Areas 1 
and 2 are within a 
larger area in an 
existing landfill, it 
may be difficult to 
design and 
construct separate 
independent cover 
systems for Areas 
1 and 2.   
 
Will require 
coordination with 
final cover 
req’mts for 
existing sanitary 
landfill. 
 
Implementability 
will be influenced 
by availability and 
location of offsite 
clean fill/soil 
borrow sources. 

Soil fill option 
to achieve 
slope of 5%: 
 
Capital: 
$24,600,000 
 
Annual O&M: 
$15,000 to 
200,000 
 
Present Worth: 
$25,800,000 
 
 
Cut/fill 
existing 
materials 
option to 
achieve 
minimum 
slope of 5%: 
 
Capital: 
$19,900,000 
 
Annual O&M: 
$15,000 to 
200,000 
 
Present Worth: 
$21,100,000 



 
 
Table 6-1:  Comparative Analysis of Alternatives (continued) 

 
FS West Lake Landfill OU-1                                                                                   7 of 12 
3-26-05 
 

Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L6: 
Excavation of 
Material with 
Higher Levels 
of Radioactivity 
from Area 2 
and regrading 
and installation 
of a Subtitle D 
cover system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Placement of 
additional soil fill or 
cutting/filling of 
existing materials, 
construction of an 
upgraded landfill 
cover and additional 
deed and access 
restrictions 
preventing ancillary 
uses of Areas 1 and 2 
would be protective 
of public health and 
the environment. 
 
Construction of a 
new landfill cover 
would prevent direct 
contact with surface 
soil, eliminate 
potential for 
windblown dust and 
erosion of surface 
materials and 
subsequent transport, 
and reduce potential 
for infiltration and 
leaching to 
groundwater.  
 
Removal of materials 
with higher levels of 
radionuclides would 
lower the overall 

Would meet all chemical-
specific ARARs. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, or wetlands, these 
ARARs would be met.  
Minimization of impacts to 
the floodplain would be 
addressed during design of 
the landfill regrading.  
Impact to wetlands or 
farmland is not expected at 
any borrow source. 
 
Missouri Radiation 
Regulations and Noise 
Control Act action-specific 
ARARs would require 
monitoring during removal 
of material, landfill 
regrading and landfill cover 
construction and limit the 
amount of noise that could 
occur at the property 
boundaries. 
 
Depending upon the slope 
angle chosen, this 
alternative would meet 
Missouri Solid Waste 

All current or future 
risks would be within 
the EPA-accepted risk 
range of 10-4 to 10-6.  
 
Placement of 
additional fill material 
or cutting/filling of 
existing waste material 
and new landfill cover 
would eliminate 
exposure pathways.  
 
Permanence would be 
improved with long-
term cover 
maintenance and 
additional access and 
institutional controls 
restricting uses and 
activities in Areas 1 
and 2. 
 
Excavation of 
materials in Area 2 
with higher levels of 
radioactivity would 
potentially reduce the 
overall magnitude of 
residual risk posed by 
the radiologically-
impacted materials. 
However, as 
radiologically-

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

Removal, 
transport, and 
disposal of 
material with 
higher levels of 
radioactivity 
would result in 
short-term 
impacts and 
potential risks to 
onsite workers 
and the 
community 
including offsite 
truck and rail 
transport 
accidents, odor 
issues, and 
potential short-
term impacts 
associated with 
worker exposure 
during excavation 
of soil and 
segregation of soil 
that is dispersed 
in other wastes. 
 
Excavation of soil 
and subsequent 
backfill would 
require workers 
and equipment 
that would disturb 

Technically 
feasible in 
general.   
 
Technical 
implementability 
issues: 
o Excavation of 

large volume 
of landfilled 
materials. 

o Addressing 
odor 
associated 
with 
excavating 
refuse. 

o Segregation/ 
screening of 
soil that is 
dispersed in 
other wastes.. 

o Transfer of  
debris/soil 
from trucks  
to railcars. 

 
Administrative 
implementability 
issues: 
o Transfer of 

radiologically 
impacted soil 
out of state. 

Capital: 
$75,100,000 
(for soil fill 
option to 
achieve slope 
of 5%) 
 
Annual O&M: 
$15,000 to 
200,000 
 
Present Worth: 
$76,000,000 
 
Note: Both 
Capital and 
Present Worth 
costs for 
Alternative L6 
are dependent 
upon the slope 
angle and 
regrading 
method 
chosen.  Costs 
presented 
herein 
represent those 
for the soil fill 
option to 
achieve a slope 
of 5%. 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
L6 – 
Excavation of 
Material with 
Higher Levels 
of Radioactivity 
from Area 2 
and regrading 
and installation 
of a Subtitle D 
cover system 
(continued). 

amount of 
radiologically 
impacted materials at 
the site and the 
magnitude of residual 
risk.  However, 
construction of an 
upgraded landfill 
cover and additional 
deed and access 
restrictions would 
required for L6 to be 
protective of public 
health and the 
environment. 
 
 

Regulation standards for 
final cover thickness, 
properties of cover 
materials, and either the 
intent of, or the 5% 
prescriptive limit for the 
final slope requirement. 

impacted materials 
would still remain, 
removal of materials 
in Area 2 with higher 
levels of radioactivity 
in and of itself would 
not significantly 
improve the reliability 
or degree of control 
that would be achieved 
by installation and 
maintenance of a new 
landfill cover. 

the soil.  Dust 
control measures 
would be 
required.   
 
All RAOs would 
be met upon 
construction of 
cover systems.   
 
Alternative could 
take several years 
to implement and 
would require 
extensive 
planning and 
permitting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
o Only a very 

limited 
number of 
offsite 
disposal 
options exist. 

 
o Securing a 

fair and 
reasonable 
unit price for 
disposal of 
impacted soil 
at a licensed 
offsite 
facility. 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
F1: 
No Action 

May be protective of 
human health under 
current conditions; 
however, uncertainty 
regarding the 
disposition of the soil 
piles created by prior 
grading by AAA 
Trailer necessitates 
an assumption that 
impacted soil above 
standards for 
unrestricted use may 
still be present.  
Therefore, this 
alternative would not 
be protective of 
human health and the 
environment. 
 
 

Presuming impacted soil 
still remains on Lot 2A2 
and/or the buffer zone, No 
Action would not meet the 
UMTRA chemical-specific 
ARARs for cleanup of soil 
on adjacent properties. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, floodplain or 
wetlands, these ARARs 
would be met.   
 
Would not meet the 
UMTRA standards for 
cleanup of land to 
unrestricted use standards. 
 
 
 
 
 
 
 
 
 
 
 
 
 

The calculated human 
health risks to a 
potential current or 
future receptor 
working in buffer 
zone/Lot 2A2 were 
determined to be 
within the generally 
accepted risk range of 
10-4 to 10-6 used by 
EPA; however, the 
uncertainty regarding 
the levels and extent 
of radionuclides that 
may remain in the soil 
created by the most 
recent grading by 
AAA Trailer 
necessitates an 
assumption that 
impacted soil above 
standards for 
unrestricted use may 
still be present.    
 
If soil containing 
radionuclides at levels 
above those for 
unrestricted use are 
still present on these 
properties, this 
alternative would 
neither be effective 
nor permanent. 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

Presuming that 
soil containing 
radionuclides at 
levels above 
standards for 
unrestricted use 
are still present on 
these properties, 
the RAO of 
preventing 
exposure to 
radiation above 
health-/risk-based 
levels would not 
be met. 

This alternative 
would require a 
soil sampling 
program to assess 
the current 
conditions of 
radionuclide 
occurrences on 
Lot 2A2 and the 
buffer zone. 
 
Performance of 
soil sampling 
would require the 
cooperation of 
and a granting of 
access by the 
current owner and 
possibly lessee of 
Lot 2A2. 

Capital: 
$160,000 
 
No annual 
O&M costs 
 
Present Worth: 
$160,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
F2: 
Institutional and 
Access Controls 

May be protective of 
human health under 
current conditions; 
however, uncertainty 
regarding the 
disposition of the soil 
piles created by prior 
grading by AAA 
Trailer necessitates 
an assumption that 
impacted soil above 
standards for 
unrestricted use may 
still be present.   
 
Additional deed 
restrictions 
preventing 
unrestricted use of 
these properties 
would limit but not 
necessarily eliminate 
potential for exposure 
to soil containing 
radionuclides above 
acceptable risk- 
based levels. 
 
Use of institutional 
controls as an 
alternative to 
engineered measures 
is inconsistent with 
NCP expectations. 

Presuming impacted soil 
still remains on Lot 2A2 
and/or the buffer zone, No 
Action would not meet the 
UMTRA chemical-specific 
ARARs for cleanup of soil 
on adjacent properties. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, floodplain or 
wetlands, these ARARs 
would be met.   
 
Would not meet the 
UMTRA standards for 
cleanup of land to 
unrestricted use standard. 

The calculated human 
health risks to a 
potential current or 
future receptor 
working in buffer 
zone/Lot 2A2 were 
determined to be 
within the generally 
accepted risk range of 
10-4 to 10-6 used by 
EPA; however, the 
uncertainty regarding 
the levels and extent 
of radionuclides that 
may remain in the soil 
created by the most 
recent grading by 
AAA Trailer 
necessitates an 
assumption that 
impacted soil above 
standards for 
unrestricted use may 
still be present.    
 
This alternative relies 
on implementation of 
deed restrictions to 
eliminate potential 
exposures rather than 
engineered measures 
and therefore is not 
considered permanent.  

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 

No short-term 
impacts.   
 
RAO of 
preventing 
exposure to 
radiation above 
health-/risk-based 
levels would be 
met immediately 
upon 
implementation of 
additional deed 
restrictions. 
 

Implementation of 
deed restrictions 
will require 
consent of 
owner(s) of 
Crossroad Lot 
2A2. 
 
This alternative 
would require a 
soil sampling 
program to assess 
the current 
conditions of 
radionuclide 
occurrences on 
Lot 2A2 and the 
buffer zone. 
 
Performance of 
soil sampling 
would require the 
cooperation of 
and a granting of 
access by the 
current owner and 
possibly lessee of 
Lot 2A2. 

Capital: 
$210,000 
 
Annual O&M: 
$6,000 to 
14,000 
 
Present Worth: 
$290,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
F3: 
Capping and 
Institutional and 
Access Controls 

Uncertainty regarding 
the disposition of the 
soil piles created by 
prior grading by 
AAA Trailer would 
be addressed by 
capping and 
institutional controls 
which would prevent 
direct exposure to 
radionuclides.  
Therefore, this 
alternative would be 
protective of human 
health and the 
environment. 
 
Capping would 
prevent direct contact 
with surface soil, 
eliminate potential 
for windblown dust 
and stormwater/ 
snowmelt erosion of 
surface materials and 
subsequent transport. 

Presuming impacted soil 
still remains on Lot 2A2 
and/or the buffer zone, No 
Action would not meet the 
UMTRA chemical-specific 
ARARs for cleanup of soil 
on adjacent properties. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, or wetlands, these 
ARARs would be met.  
Minimization of impacts to 
the floodplain would be 
addressed during design of 
the cap. 
 
May not meet the UMTRA 
standards for cleanup of 
land to unrestricted use 
standard.  Missouri 
Radiation Regulations and 
Noise Control Act action-
specific ARARs would 
require monitoring prior to 
placement of soil cover and 
limit amount of noise that 
could occur at the property 
boundaries. 
 
 

All current or future 
risks would be within 
the generally accepted 
risk range of 10-4 to 
10-6.  
 
Placement of a gravel, 
asphalt or other cap 
would eliminate 
exposure pathways.  
 
Permanence would be 
improved with long-
term cap maintenance 
and institutional 
controls restricting 
future uses and 
activities to 
industrial/commercial 
uses. 

There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 
 

Short-term impact 
to the community 
and workers 
would be minimal 
during 
construction of 
the cap.   
 
Cap installation 
would require 
workers and 
equipment that 
would initially 
disturb the soil.   
 
Dust control 
measures would 
probably be 
required.  
 
All RAOs would 
be met 
immediately upon 
construction of 
soil cover.  

Technically 
feasible.   
 
Will require 
consent of 
owner(s) of 
Crossroad Lot 
2A2. 

Capital: 
$340,000 
 
Annual O&M: 
$6,000 to 
14,000 
 
Present Worth: 
$420,000 
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Threshold Criteria Primary Balancing Criteria  
 

Alternative 
Overall Protection of 
Human Health and 
the Environment 

 
Compliance with ARARs 

Long-Term 
Effectiveness and 

Permanence 

Reduction of 
Toxicity, Mobility, 

and Volume 

 
Short-Term 

Effectiveness 

 
 

Implementability 

 
Estimated 

Costs 
F4: 
Soil Excavation 
and 
Consolidation 
in Area 2 

Protective of human 
health and 
environment.   
 
Excavation of 
radiologically-
impacted soil and 
consolidation on 
Area 2 would address 
uncertainty regarding 
the disposition of the 
soil piles created by 
prior grading by 
AAA Trailer.  
  
Excavation of 
radiologically-
impacted soil and 
consolidation on 
Area 2 would prevent 
direct contact with 
surface soil, eliminate 
potential for 
windblown dust and 
stormwater/snowmelt 
erosion of surface 
materials and 
subsequent transport. 

Would meet all chemical-
specific ARARs including 
UMTRA standards for 
unrestricted use. 
 
As no activities would occur 
that would affect potential 
location-specific ARARs 
regarding archeological 
resources, endangered 
species, or wetlands, these 
ARARs would be met.  
Minimization of impacts to 
the floodplain would be 
addressed during design of 
the soil removal action 
 
Missouri Radiation 
Regulations and Noise 
Control Act action-specific 
ARARs would require 
monitoring prior to soil 
excavation and limit amount 
of noise that could occur at 
the property boundaries. 

All current or future 
risks would be within 
the generally accepted 
risk range of 10-4 to 
10-6.  
 
Excavation of soil 
above UMTRA 
standards would 
eliminate exposure 
pathways.  
 
Allows for 
unrestricted use of the 
property without 
institutional controls. 
 
No long-term O&M 
would be required 
under this alternative. 
 

Would provide a 
reduction in 
toxicity, mobility 
and volume of 
radiologically-
impacted material 
on the buffer zone 
and Crossroad Lot 
2A2. 
 
There would be no 
reduction in 
contaminant 
toxicity, mobility 
or volume through 
treatment.   
Therefore, no 
treatment residuals 
would be 
generated. 
 

Short-term impact 
to the community 
and workers 
would be minimal 
during soil 
excavation and 
consolidation.   
 
Soil excavation 
and consolidation 
would require 
workers and 
equipment that 
would disturb the 
soil.   
 
Dust control 
measures would 
probably be 
required.  
 
All RAOs would 
be met 
immediately upon 
completion of the 
soil excavation 
and consolidation 
activities. 

Technically 
feasible.   
 
Will require 
consent of 
owner(s) and 
possibly lessee(s) 
of Crossroad Lot 
2A2. 
 
This alternative 
would require a 
soil sampling 
program to assess 
the current 
conditions of 
radionuclide 
occurrences on 
Lot 2A2 and the 
buffer zone. 
 
Performance of 
soil sampling 
would require the 
cooperation of 
and a granting of 
access by the 
current owner and 
possibly lessee of 
Lot 2A2. 

Capital: 
$600,000 
 
Annual O&M: 
$0 
 
Present Worth: 
$600,000 
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Figure 2-2

Flood Zone Map

Engineering Management Support, Inc.

West Lake Landfill OU-1 Feasibility Study
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Figure 3-1

Area within 10,000 Feet of Proposed
Runway Expansion St. Louis
Lambert International Airport
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Effect of Cover Thickness on Dose Rates for Areas 1 and 2
95% UCL on Mean (8 h/w x 26 w/y =208 h/y)

~ T- ~ ~ T ~ r-T ~ - [ -
1-----+ - -= t-- ---+ -----+ ~ .. • Area 1~

I I
j~ j t

~ - ~ + ~ ~

~ I ~ T I ..•. "Area 2
I ~ • I

If. -15 mrem limit

f-
i i { .

t
.'. ~ + +L.', ~ ~ I "- - - ,.

~ - - ,.

'. - ,. ~ ,. ,. - ~ ~
,. ~ ,.

+ ~ ~

" ... ic - .. ,. - ,. +- - ~ ~ - ~ ..
~ t I ,

~,
,

:: ~ ~ t r
-~f- -.- ~ ~ ~ ,. -

I ,. , I + I

~ ~ + ~ + • + ~

I r I ~ • I ,. ,.
... - + ' ~ - + t - - ~ - - ..

t ~- ~ .. r ,. , , -

..1
t - ~ ,. - I-

~ ..- " ~ ~+ ,.
~' ".-= ,. ,.

~ -- ,. ,. - ~ .~ + - ~ ~ - - - ,.
I ~ I ~

- ~ to - .. ~ - + to - ~ ~ - - ~ ..
r I ,. + ,. ,.

.. +
~

,. t - + - -~ - ,. ,.,
+

,. :;: . :;:
- f--- ~

---'-~.-::--
~ -

I ~ -I- I ." ,
~

f-~ ~ ~ - .. . - ...

f

+- - _.... - I- ~ ... -,.
I

,. + I ,. ,.
~ + -~ ... ~ ~ ~ ~ ~ ~ -"-'.,- -t ...

1.0 E+4

10 E+3

~
E
~Eo 10 E+2

!l
III
0:::
Ql
IIIo
o
~ 1.0E+1
c::
c::«

1.0 E+O

1.0 E-1

o 10 20 30 40 50 60 70 80 90 100 110 120 130

Cover Thickness (em)

Figure 4-4
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Areas 1 and 2
West Lake Landfill QU-1 Feasibility Study
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