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Slide 2 – Bill Kowalewski

Welcome to the public workshop for the Remedial Alternatives Technical Memorandum.  

Introduce the team on this slide before discussing the agenda. 
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Slide 3 - Bill Kowalewski

The Corps is responsible for conducting the Feasibility Study investigation and any remediation of 
the site under the Formerly Utilized Sites Remedial Action Program. The Corps has overall 
responsibility for maintaining the Niagara Falls Storage Site and ensuring protection of human health 
and the environment.

The Corps has put together a team to conduct the Feasibility Study.  The team includes:

• SAIC is a technical contractor to the Corps.  SAIC supported development of the Remedial 
Alternatives Technical Memorandum (or TM) which we will be discussing tonight. 

• The technical facilitator, Doug Sarno, is a liaison between the Corps and community members on 
technical issues associated with the preparation and development of the IWCS Feasibility Study.

The U.S. Department of Energy (DOE) will be the long-term steward of the NFSS once the Corps 
completes remedial action.

The U.S. Environmental Protection Agency (EPA) and New York State Department of Environmental 
Conservation (NYSDEC) are environmental regulators who provide comment and input to the Corps, 
but do not have direct regulatory authority at the NFSS. 
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Slide 4 - Bill Kowalewski

The purpose of this workshop is to provide the public with the results and conclusions from the 
Remedial Alternatives TM that has recently been released for public review and comment.  The TM 
addresses the wastes placed in the Interim Waste Containment Structure (referred to as the IWCS ) 
at the NFSS.

Please note:

• The TM discussed tonight is informational and does not present specific choices or proposals for 
public input.

• Instead, this information will be critical to developing and evaluating the remedial alternatives in 
the Feasibility Study.
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Slide 5 - Bill Kowalewski

Three Operable Units have been defined for the purpose of implementing the CERCLA process at 
NFSS.  These include the IWCS, the Balance of Plant and the Groundwater Operable Unit. Currently, 
the Corps is addressing the remedial actions for the IWCS OU because it allows the Corps to address 
the residues prior to making decisions regarding the remaining areas of the site.
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Slide 6 - Bill Kowalewski

As part of the CERCLA process, the Corps decided to develop several technical memorandums (TM) 
to support the Feasibility Study process. These TMs are designed to help explain and communicate 
key concepts, provide for public awareness of the process, and solicit public and agency input.  

For the IWCS OU, there are five TMs, each addressing specific elements of the Feasibility Study 
process leading up to the Feasibility Study itself. The five TMs are: 

• Waste Disposal Options and Fernald Lessons Learned TM which identified the remedial process 
and technologies that were successfully implemented for K-65 residues stored at the Fernald Site 
in Ohio.  Additionally, the TM reviewed the potential off-site disposal facilities for the types of 
waste present in the IWCS and associated costs.

• Radon Assessment TM and the Health Effects TM assessed potential exposure risks associated 
with several hypothetical scenarios and /or removal alternative scenarios.  

• Remedial Alternatives TM which identified the potential technology and remedial actions that 
could be used to remediate the IWCS and developed potential remedial action alternatives for 
further evaluation in the Feasibility Study.

• Applicable or Relevant and Appropriate (ARARs) Requirements  for the IWCS TM to identify the 
regulations and /or requirements for the protection of human health and the environment. Any 
remedial alternative must comply with the ARARs in order to be selected as the preferred 
alternative.

The first three TMs were released in 2011 and 2012, public workshops were conducted, and 
responses to public comments were completed. Tonight’s workshop presents the results of the 
evaluation of remedial technologies and development of alternatives presented in the Remedial 
Alternatives TM. The final technical memorandum for the IWCS OU will be released later this 
summer.

All together, information presented in the  five TMs will be used in the initial steps of the Feasibility 
Study. 
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Slide 7 - Bill Kowalewski

This figure shows the steps of the CERCLA process. The Corps has completed the Remedial 
Investigation at the NFSS. The Corps is now in the Feasibility Study stage for the IWCS OU.  Several 
technical memoranda in support of the Feasibility Study for the IWCS OU have been completed. 
Each of the three Operable Units (IWCS, Balance of Plant, and Groundwater) will have its own 
Feasibility Study and decision process. 

The Feasibility Study for the IWCS Operable Unit will continue to be developed for the next year.   
After the Feasibility Study, the Corps will  propose one of the remedial alternatives from the 
feasibility study as the preferred alternative  in a Proposed Plan. The Proposed Plan will be released 
for formal public comment.  The comments submitted to the Corps will be considered as part of the 
final evaluation of the preferred alterative.  Any changes to the preferred alternative will then be 
made and the final decision recorded in a Record of Decision or ROD.

The potential remedial actions for the two remaining Operable Units are impacted by the decision for 
the IWCS OU and therefore will be fully evaluated after the decision for the IWCS Operable Unit is 
made.

Any actions proposed for the Operable Units will then be implemented through a detailed remedial 
design process and remedial action. The remedial action for the other Operable Units will also be 
done in a coordinated manner.

Once  the long-term remedy is in place for  all three OUs, the site will go through site closeout and 
begin long term operations, maintenance, and /or surveillance if needed.   After two years, the site 
will then be formally transferred to the US DOE for long-term management under its legacy 
management program.
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SLIDE 8 – Michelle Barker

Before  we discuss the technical memorandum we will go through a brief review of the background 
and design of the IWCS, with emphasis on describing where the majority of the radioactivity is 
within the IWCS.
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SLIDE 9 – Michelle Barker

In 1942, the U.S. Government acquired approximately 7,500 acres of land known as the Lake 
Ontario Ordnance Works (LOOW), which is shown on the figure in tan. Just to orient you, the site is 
located along Pletcher Road, a few miles east of this building.

The government  produced trinitrotoluene (TNT) at the LOOW for one year when the production line 
ceased operation.

In 1944, the Manhattan Engineer District (MED) was granted use of a portion of the LOOW for 
storage of radioactive residues. A portion of this area was identified as the Niagara Falls Storage 
Site (NFSS), which is shown on the figure in light blue.

During and after World War II,  the MED contracted with processing facilities in other parts of the 
country to extract uranium from ore to create the uranium metal needed to develop atomic bombs.   
The unused ore material left after the extraction process is called residues.  The extraction process 
did not remove all of the radioactivity contained in the ore material and therefore the residue 
material also contains radionuclides, mainly radium.

Between 1944 and 1954, the MED and its successor agencies periodically shipped ore residues from 
the processing facilities to the NFSS for storage. Starting around 1980, the government began a 
series of actions to consolidate all of the residues and other wastes  stored at  NFSS into one place 
on site.  From 1983 to 1986, the Interim Waste Containment Structure (IWCS) was built and the 
residues, wastes, and contaminated soil throughout the NFSS and the vicinity properties  were 
placed within this structure.
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SLIDE 10 – Michelle Barker

The primary storage areas for the residues within the IWCS are identified on this photo from the 
1970s.  At the top of the photo - the northern portion of the IWCS - is the R-10 residue pile.

The higher activity residues were stored in Buildings 411, 413, and 414 which were the former 
LOOW water treatment buildings.

Over the next several slides we are going to walk through the construction of the IWCS.
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SLIDE 11 – Michelle Barker

This historic photograph shows  a closer look at the original LOOW water treatment plant.  The 
residues are currently stored in Buildings 411, 413, and 414 within the IWCS.
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SLIDE 12 – Michelle Barker

As in the previous slide, this historic photograph shows the southern end of the IWCS.  This is 
during early construction of the IWCS, zooming in on the three buildings that were used to store the 
residues.  The building with the grid-like structure is Building 411.  You can see the grid-like beams 
that supported the roof and building structure.  Buildings 413 and 414  are the round structures at 
the top of  the photo.  

The other buildings in these photos were demolished as part of the IWCS construction and were 
added to the IWCS. They are part of the waste that we designate as “contaminated rubble/debris”.  

Also shown in the photo is a clay cutoff wall and clay dike that was constructed to surround the 
entire perimeter of the IWCS.  
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SLIDE 13 – Michelle Barker

This photo shows the inside of Building 411 prior to transferring the residues.  Building 411 originally 
was a reservoir built to hold water; this reservoir now helps to contain the wastes and residues 
stored within the IWCS.  
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SLIDE 14 – Michelle Barker

This slide shows an aerial view of the IWCS.  The orientation of the historical photo on the left is 
duplicated in the schematic of the constructed IWCS in the figure on the right. 

The wastes contained in the IWCS include the radioactive residues in the form of the K-65 residues, 
other residues, and the R-10 residues.  Additionally, there is contaminated soil and contaminated 
debris contained within the IWCS.  

The K-65 and other residues were specifically placed into the former LOOW fresh water treatment 
buildings. These are buildings 411, 413, and 414, which are shown as constructed in the historic 
photo on your left.  

The R-10 residues were placed on the ground to the north of Building 411 along with contaminated 
soil and debris from various removal actions throughout the vicinity properties. 

The residues were intentionally placed at the bottom and in the middle of the IWCS in order to 
maximize the distance between the residues and the outside environment.  

Also shown in the photo is a clay cutoff wall and clay dike that was constructed to surround the 
entire perimeter of the IWCS.  An initial cutoff wall was constructed to isolate the R-10 residues and 
soil pile in the northern end of the IWCS.  It was extended to isolate the south end of the IWCS, 
including the Building 411, 413, and 414 area.  

Before we move onto the next slide, please note in the schematic figure on the right that Building 
411 is divided into four main bays with the smallest bay (Bay A) on the west side of Building 411.
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SLIDE 15 – Michelle Barker

The next slide shows a cross section of the IWCS at this location.

Note that the background has been changed from the historical photograph (from when the IWCS 
was built) to a recent photograph that shows current conditions at the IWCS.
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SLIDE 16 – Michelle Barker

In the following slides we will be using cross sections to illustrate the construction and contents of 
the IWCS. These cross sections have the vertical scale exaggerated so that you can see the features 
inside the structure. 

This is illustrated by the two cross sections on this slide. Both figures show a cross-section of the 
southern IWCS through Buildings 414 and 411.The upper figure has no exaggeration—it is 
approximately true to scale, and gives you a general idea of how flat the actual structure is. The 
lower figure shows the IWCS with an approximately 10:1 vertical exaggeration. As you can see, the 
details of structures and construction are visible. 
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SLIDE 17 – Michelle Barker

This schematic presents a cross-section of the southern IWCS through Buildings 414 and 411. 

The placement of the residues inside the three buildings was intended to containerize the residues.
Building 411 is divided into four bays, identified as Bays A , B, C, and D. Bays B, C, and D make up 
most of the building; they total 180 by 200 ft and 19 ft deep. Bay A is the smallest of the four 
bays—it is 44 by 47 ft and 19 ft deep. The K-65 residues (the highest activity residues) were placed 
in Bays A and C.  Other residues ( L-30 and F-32 residues) were placed in Bays B, C, and D. The L-
50 residues were placed in the two round buildings, Buildings 413 and 414. These buildings are 62 ft
in diameter and 19 ft deep.

In addition to the residues placed in Bay D, radioactively contaminated soils from the Building 434 
remedial actions (K-65 storage silo) identified as the Tower Soils were placed on top of the residues 
in Bay D.  Additionally, other contaminated soil from the on-site and off-site remedial actions were 
placed on top of the residues and surrounding the building structures. A key message we want to 
convey to you is that it is well known where the high activity residues are stored in the former 
buildings. 

The schematic also shows the IWCS cover that was placed over the entire IWCS once all waste 
placement activities were completed.  The design of the IWCS cover includes three layers, shown as 
a  brown clay color in this figure.  The first layer closest to the waste materials is a 3-foot layer of 
compacted, low-permeability clean clay.  The low permeability of the clay forms the principal barrier 
to precipitation infiltration and radon emanation.

A one-foot layer of loosely compacted soil was added as the second cover to act as a protective 
cover to the clay layer. This layer is followed by a 0.5-foot  layer of topsoil and then a final cover of 
shallow-rooted turf grass (shown in green) that  is maintained to control erosion and minimize frost-
heave damage.  The protectiveness of the cap was estimated to be between 25 and 50 years at the 
time of the design.  A high level of maintenance is conducted to preserve the cover, and therefore 
the protectiveness is expected to remain for at least 50 years.  

This schematic also shows the clay dike and cutoff wall that surrounds the entire IWCS. They were 
constructed of compacted, low-permeability native clay soils.  The bottom of the IWCS is formed by 
two naturally occurring, low permeability clay layers (Brown Clay and Gray Clay).  The clay dike and 
cutoff wall and the clay bottom of the IWCS were designed for an effective life of up to 1,000 years. 
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SLIDE 18 – Michelle Barker

The total volume of waste in the IWCS is estimated to be 372,905 cubic yards (yd3 ).  This total 
includes approximately 4,030 yd3 of K-65 residues.  For illustration, the volume of K-65 residues 
stored in the IWCS is similar to the volume of material it would take to fill an Olympic-sized 
swimming pool.  

As shown by the pie chart on the top of the slide, the K-65 residues comprise approximately one 
percent (1%) of the total volume of waste in the IWCS.  The remaining 99% includes approximately 
10,550 yd3 of other residues, 4,115 yd3 of Tower Soil,  59,500 yd3 of R-10 residue and soil, and 
46,610 yd3  of building foundations, contaminated rubble, and debris. However, the majority of the 
total waste volume is 248,100 yd3 of contaminated soil, most of which is in the north end of the 
IWCS. 

Additionally, the K-65 residues represent approximately 91% of the total radioactivity in the IWCS as 
represented in the pie chart on the bottom right.  The remaining wastes, including the other 
residues, R-10 residues, and contaminated soil and debris comprise the remaining 9% of the 
radioactivity of the material placed in the IWCS.

Therefore, a very small portion of the waste  within the IWCS  accounts for the majority of the 
radioactivity.
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SLIDE 19 – Michelle Barker

As indicated in a previous slide, a clay cutoff wall and clay dike surrounds the entire IWCS.  

On the left is a schematic of the clay dike/cutoff wall that surrounds the entire IWCS.  

On the right is a photo showing the installation of the cut-off wall around the IWCS. The  clay cut-off 
walls were compacted during construction to achieve very low permeability.

The cutoff wall was constructed into the Brown Clay unit, and an important fact to understand here 
is that the wall extends about 1.6 ft down into the Gray Clay. The Gray Clay unit is natural clay with 
low permeability.   The cutoff wall is an engineered barrier to migration of contaminants from the 
IWCS. The design requirement for the cutoff wall was  effectiveness for 200 - 1,000 years. 

The overall height of the cutoff wall and clay dike varies because the Gray Clay has an uneven 
surface and the bottom of the wall is cut into the Gray Clay. However, in general the overall height 
of the cutoff wall and clay dike ranges from approximately 25 to 35 ft.
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SLIDE 20 – Michelle Barker

The IWCS is designed to prevent exposures to the radioactive materials stored within it.  Remember 
that the primary health concerns are radon gas and gamma radiation. The IWCS was designed to 
shield against release of radon gas and direct gamma radiation exposures. 

First and foremost, the placement of the residues inside the concrete structures provided 
containment and shielding.

Secondly, the layering of contaminated soil above the residues and wastes followed by another layer 
of clean clay soil minimizes the release of radon gas and gamma radiation. The seepage of radon 
gas is slowed by the  dense, low permeability clay layers. The gamma radiation is absorbed by the 
same clay layers.  The radon gas moves slowly through the clay and decays (due to its short half life 
of 3.8 days) to solid radioactive particulates before reaching the surface of the IWCS. Radon does 
not “build up” within the IWCS in any measurable amounts. The gamma rays are absorbed by the 
clay layers because they encounter the dense clay solids. 

In much the same way that clay prevents the migration of radon to the surface, the low-permeability 
clay layer also minimizes infiltration of rain water into the lower layers of the IWCS.   

The vegetative cover is designed to act as a protective cover to the clay layer and to control erosion 
and minimize frost-heave damage.
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SLIDE 21 – Samantha Pack

This is what the IWCS looks like.

Environmental monitoring has shown that it is operating as designed, which means that it currently 
poses no risk to human health or the environment. The site is maintained to ensure that the 
protection continues.
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SLIDE 22 – Samantha Pack

Now we will discuss the Remedial Alternatives Technical Memorandum.
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SLIDE 23 – Samantha Pack

A major component of a technology evaluation is to define the contaminants of concern, 
concentrations, and the volumes and areas. 

In order to address the wide range of wastes in the IWCS, as well as other engineering aspects of 
remedial action, a subunit approach was developed to evaluate potential alternatives.  

The subunits were developed based on radioactivity, volume, and the placement of wastes within 
the IWCS. 

This figure identifies the 3 subunits developed for the IWCS Operable Unit. 

Subunit A includes the K-65 residues and other residues with some comingled soil and debris placed 
within the 3 buildings in the southern portion of the IWCS (these are Buildings 411, 413, and 414).  

Subunit B includes Buildings 411, 413, and 414 structures, the contaminated soils, debris and other 
waste placed around and above the buildings in the south end of the IWCS. The debris is mostly 
construction rubble from demolition of buildings, the K-65 slurry system, and other site remedial 
activities. 

Subunit C includes a large volume of contaminated soil and the R-10 residues and wastes. 
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Slide 24 – Samantha Pack

The main purpose of the Remedial Alternative TM is to conduct the first steps of a CERCLA 
Feasibility Study.  

The initial steps include:

1. Identify Remedial Action Objectives – The Remedial Action Objectives are goals for protecting 
human health and the environment. 

2. Develop General Response Actions – General Response Actions describe the range of potential 
remedial actions that will satisfy the Remedial Action Objectives.

3. Identify the potential technology types and process options and screen them for large-scale 
technical implementability.

4. Evaluate the remaining technology types and process options to site-specific wastes using the 
three key screening criteria defined by CERCLA (effectiveness, implementability, and cost).

5. Assemble the technologies remaining from the screening and evaluation into remedial 
alternatives.

The remaining steps of the Feasibility Study process that are not addressed in the Remedial 
Alternatives TM are a detailed analysis and a comparative analysis of the remedial alternatives. 
These two analyses will be presented in the Feasibility Study, currently scheduled for release in 
2014.
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Slide 25 – Samantha Pack

Remedial action objectives specify constituents and media of concern, potential exposure pathways, 
and remediation goals that are used to guide the selection of a remedy.

The full text of the RAOs is:
• Prevent unacceptable exposure of receptors to the hazardous substances associated with uranium 

ore mill tailings (e.g., radium-226 and its short lived decay products) inside the IWCS.
• Minimize/prevent the transport of hazardous substances within the IWCS to other environmental 

media (e.g., soil, groundwater, surface water, sediment, and air) outside of the IWCS.
• During implementation of the remedial alternatives(s), minimize/prevent releases and other 

impacts that could adversely affect human health and the environment, including ecological 
receptors.
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SLIDE 26 – Samantha Pack

CERCLA defines several categories of general response actions. General response actions describe 
those actions that satisfy remedial action objectives.  The general response action categories 
evaluated for the IWCS include Land-use Controls, Containment, Removal, Treatment, and Disposal.  

Land-use controls are described as institutional and engineering controls that prevent exposure.  
Examples include access control such as security fencing, 24-hour security, signage, and land-use 
restrictions.  Environmental monitoring and inspection activities also fall into the category of land-
use controls because they are used to ensure that no releases, and therefore no receptor exposures, 
are occurring.  

Containment refers to a process where the contaminants are left in place and barriers (natural or 
engineered) are used to prevent contaminant migration. This in turn prevents receptor exposures or 
migration to other environmental media.   

Removal is the process by which contaminants are removed using traditional excavation techniques 
or specially designed removal methods.  This general response action needs to be combined with 
another general response action such as treatment or disposal to meet the RAOs.

Treatment is a process that is used to permanently or substantially eliminate or reduce the toxicity, 
mobility, or volume of a hazardous substance.  Radioactive materials do not degrade or break down 
and therefore, the “toxicity”  of radioactively contaminated materials can only be reduced through 
radioactive decay, a process that happens at a fixed rate.  Therefore,  the only type of treatment 
methods that can be considered for the IWCS are those that either reduce  the mobility or reduce 
the volume.  

Disposal is an action that results in disposition of contaminants in either a newly constructed on-site 
disposal cell or an off-site permitted disposal facility.  Disposal requires that contaminants be 
removed and relocated.  
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SLIDE 27 – Samantha Pack

The audience is asked to follow along using the handout identified as Figure 3-1 from the Remedial 
Alternatives Technical Memorandum.

In this next step of the Feasibility Study process, research is conducted to identify all of the remedial 
technologies and process options that are capable of addressing the contaminants and types of 
waste materials in the IWCS.  Each of the technologies identified are organized under a General 
Response Action.  In this example, mechanical removal is one of the technologies under the removal 
General Response Action. Under mechanical removal, one of the process options is conventional 
earthmoving equipment. Conventional earthmoving equipment includes the use of excavators, front-
end loaders, and even hand tools. 

Once all of the potential options are identified, they are broadly screened for technical 
implementability.  A technology or process option was eliminated from further consideration as a 
potential remedial action if either of two conditions were identified:

1)  If available information indicates that the technology is incompatible with site conditions, 
waste characteristics, contaminants, or could not be implemented due to physical limitations 
or constraints at the site

--OR--

2)  If there has not been a large-scale successful use of the process option to remediate a 
waste type similar to the waste types found in the IWCS.  

If the process option does not meet either of these two restrictions, it is considered implementable 
and it is carried forward for further evaluation. Overall, 51 process options were evaluated and about 
half (26) were deemed implementable and carried forward. 

In this example, removal of wastes  similar to the IWCS wastes ( e.g. contaminated soil, debris, and 
building rubble)  by conventional earthmoving equipment has been demonstrated at various sites, so 
it is carried forward as a potential remedial process option.  
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SLIDE 28 – Samantha Pack

The audience is asked to follow along using handout identified as Figure 4-1 from the Remedial Alternatives 
Technical Memorandum.

The next step in the Feasibility Study process is to conduct an evaluation of the technologies and process 
options that passed the initial screening.  CERCLA defines three criteria for this evaluation step:  Effectiveness, 
Implementability, and Cost.  

Effectiveness is evaluated based on the potential long-term effectiveness and  permanence of the technology to 
prevent  or reduce the risk to human health and the environment (i.e. meet the RAO goals).  Short-term 
effectiveness is also evaluated to assess potential short-term impacts or risks associated with the use of the 
technology. 

Implementability in this step differs from the prior screening.  This implementability evaluation places greater 
emphasis on conventional fielding aspects, such as the ability to construct and operate the technology and 
availability of equipment and trained operators.   

Cost was evaluated on a qualitative basis because no technology was eliminated solely due to excessive cost.  
Costs were presented to identify the various types of costs associated with a technology and to show the 
ranges of costs among process options.

The process options that “pass” the effectiveness, implementability, and cost criteria evaluation were carried 
forward as potential components of a remedial alternative.  

So let’s pick up where we left off on the last slide, conventional earthmoving equipment for removal of waste. 
This process option for Subunit B is rated as highly effective, moderately implementable, and moderate in cost. 
It is therefore carried forward as a potential component of a remedial alternative.  The effectiveness of 
conventional earthmoving equipment for removal of the residues in Subunit A is only moderate because of 
potential difficulties related to the elevated radioactivity in the residues; however it is implementable and 
therefore is also carried forward as a potential remedial option for Subunit A.

This more detailed screening narrows things down to the point where we can build a manageable and 
comprehensive group of remedial alternatives. Overall, of the 26 process options that were carried through the 
first screen, 23 were retained for use in building remedial alternatives for evaluation in the Feasibility Study. It 
is important to note that two of the 6 treatment technologies were eliminated in this screening. The treatment 
technology retained for the Feasibility Study is Solidification/Stabilization, which was used successfully to treat 
K-65 waste on the Fernald Silos 1 and 2 Remediation Project. The other three treatment options are carried 
forward  for the remediation of building structures in Subunits B and C.
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SLIDE 29 – Samantha Pack

Process options and technologies retained from the screening were combined into remedial 
alternatives.

Four alternatives were assembled to address the IWCS.   A conceptual view of the remedial 
alternatives is outlined in the next few slides. 

A detailed description of each alternative is provided  in the technical memorandum.   
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SLIDE 30 – Dan Delp

The dashed line shows the line of cross section used in the following slides. Note that the line is 
angled so that Building 413, Bay A, and Bay D are shown on the cross section. This is done so that 
the materials of greatest interest are shown.
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SLIDE 31 – Dan Delp

Alternative 1 is the “No Action” Alternative.  The no action alternative is required by federal 
regulation (CERCLA) to be included as an alternative so that a baseline is established for comparison 
with other remedial alternatives being considered. Under the No Action Alternative, no actions would 
be taken to maintain the IWCS, and no surveillance, maintenance, or monitoring would be 
conducted.

This is a schematic cross section of the IWCS in its current configuration. It is important to note that 
there is a strong vertical exaggeration on this slide—as a result, the sides are much steeper on the 
drawing than at the site, and the thickness of the IWCS is much exaggerated. This was done for the 
slide so that the interior features of the IWCS are visible. 

The cross section follows the line from the previous slide, from south to north, showing the location 
of the K-65s and other residues in building 414 and 411, the R-10 pile, and contaminated soil.  The 
current clay cap and vegetation on the surface are shown, along with the buildings with residues in 
them and the R-10 pile. The K-65 waste is shown in Bay A of Building 411. Note that there are three 
clay dikes in this section—the dikes at the edges of the IWCS, and the dike that was constructed to 
contain the R-10 pile along its southern edge.

In the next three slides, this schematic cross section is used to conceptually show  each remedial 
alternative.
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SLIDE 32 – Dan Delp

Alternative 2 is the Enhanced Containment of Subunits A, B, and C.  No wastes would be excavated  
and therefore the wastes would not be disturbed in any manner.  The Enhanced Containment 
alternative would include improvements made to the existing cap of the IWCS to ensure long-term 
protectiveness of the system.  Modifications would likely include:

• Increasing the clay cap thickness and installing a geomembrane

• Adding a drainage layer and outlets to limit water buildup on the geomembrane

• Adding a rip-rap layer to deter biointrusion (by animals, plants, or humans)

The enhanced cap would add 3 to 4 feet to the existing clay cap, resulting in a total cap thickness of 
6-7 feet. The details of the layers and layer thicknesses will be determined in the Feasibility Study.

This alternative would also include continued Land-Use Controls, such as continued Federal 
ownership, maintenance and monitoring of the IWCS, site security and access control. 
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SLIDE 33 – Dan Delp

The enhanced cap would consist of layers added above the existing clay cap. Before adding the 
layers, the existing topsoil and subsurface soil would be removed to exposed the clay cap. The new 
layers would be designed to reduce potential infiltration, erosion, and intrusion of the cap. The 
enhancements would include:

• A geomembrane on top of the clay cap is a synthetic sheet with an extremely low permeability 
that would reduce water infiltration to levels even lower than the existing clay cap.

• A sand layer that would serve to let infiltrating water drain off the sides of the IWCS.

• A rip-rap layer consisting of rocks of varying sizes (average 8-inches in diameter with maximum 
12-inches). This type of layer inhibits intrusion because it limits root growth and discourages
burrowing or digging because the loose rocks fall into any hole. The top and bottom of the layer 
would be covered by a geotextile layer so that sand and clay don’t mix with the rip-rap and 
reduce its effectiveness. The rip-rap would also resist erosion if for some reason the overlying 
materials were removed.

• A layer of subsurface soil and topsoil, much like the ones on the IWCS today. These layers 
support the growth of grass and serve to both maintain the surface of the IWCS against erosion 
and to protect the underlying layers.
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SLIDE 34 – Dan Delp

Alternative 3A would involve removal of a portion of the waste contained within the IWCS with 
enhanced containment of the remaining wastes.  Under Alternative 3A, the K-65 and other residues 
and contaminated soil and debris in Subunit A would be excavated, treated, and disposed off-site. 
Portions of Subunit B and C would have to be removed to get to Subunit A. 

Solidification/Stabilization (the process option that survived the screening) would be used to treat 
excavated material at an on-site facility. The removal and handling facilities would include a radon 
control facility to prevent worker exposures and prevent off-site releases. Once excavated and 
treated as necessary, wastes would be containerized and transported to an off-site disposal facility. 

The remaining wastes within the IWCS (Subunit B and C wastes) would remain within the IWCS. 
The void left by the removal of Subunit A wastes would be reconfigured to a common grade with the 
rest of the IWCS. Capping materials would be reinstalled and cap enhancements as described under 
Alternative 2 would be made to the IWCS to ensure long-term protectiveness of the system. Note 
that the cap over the backfilled areas would be built to be equivalent to the enhanced cap over the 
undisturbed waste.
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SLIDE 35 – Dan Delp

As shown here, the Subunit A materials would be removed under Alternative 3A and the wastes 
covered by an enhanced cap. Prior to completion, the radon control and waste management facilities 
would be removed.

Alternative 3A  would include continued Land-use controls since wastes would remain on-site.  
These controls would be similar to Alternative 2  (continued Federal ownership, maintenance and 
monitoring of the IWCS, site security and access control). 
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SLIDE 36 – Dan Delp

This pie chart is similar to the one that we looked at previously, except that here we are comparing 
subunits instead of the K-65 residues only. In the pie chart on the top of the slide, Subunit A makes 
up 10% of the total volume of waste in the IWCS. However, it represents approximately 98% of the 
total radioactivity in the IWCS, as represented in the pie chart on the bottom right.

Therefore, this alternative would remove the majority of the radioactivity in the IWCS.
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SLIDE 37 – Dan Delp

This is a cross section view of Alternative 3A. The residues contained within Buildings 411, 413, and 
414,  and the contaminated soil and debris of Subunit A would be excavated, treated, and disposed 
off site; portions of Subunit B and C would have to be removed to get to Subunit A; and the void 
would be backfilled.  Solidification/Stabilization (the process option that survived the screening) 
would be used to treat excavated material at an on-site facility. The removal and handling facilities 
would include a radon control facility to prevent worker exposures and prevent off-site releases. 
Once excavated and treated as necessary, wastes would be containerized and transported to an off-
site disposal facility. 

The remaining wastes within the IWCS (Subunit B and C wastes) would remain within the IWCS. 
Capping materials would be reinstalled and cap enhancements as described under Alternative 2 
would be made to the IWCS to ensure long-term protectiveness of the system. Note that the cap 
over the backfilled areas is built to be equivalent to the enhanced cap over the undisturbed waste.

The radon control and waste management facilities would be removed after waste removal and 
processing is complete.

Alternative 3A  would include continued Land-Use Controls since wastes would remain on-site.  
These controls would be similar to Alternative 2  (continued Federal ownership, maintenance and 
monitoring of the IWCS, site security and access control).
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SLIDE 38 – Dan Delp

Alternative 3B includes removal of both Subunit A and Subunit B wastes in the southern portion of 
the IWCS with enhanced containment of the remaining wastes.  As included under Alternative 3A, 
Alternative 3B would excavate all of the wastes contained within the buildings in the south end of 
the IWCS (Subunit A) as well as Subunit B wastes that include the building structures and other 
contaminated debris and soil in the south end of the IWCS.   Like Alternative 3A, the  residues and 
potentially other contaminated soil would be treated using ex-situ Solidification/Stabilization at an 
on-site facility. The removal and handling facilities would include a radon control system to prevent 
worker exposures and prevent off-site releases. Once excavated and treated as necessary, wastes 
would be containerized and transported to an off-site disposal facility. 

The Subunit C wastes would remain within the IWCS. The void left by the removal of Subunits A and 
B wastes would be reconfigured or refilled to a common grade with the rest of the IWCS. The 
northern end of the IWCS (north of the R-10 dike wall) would be configured to cover the Subunit C 
wastes. Capping materials would be reinstalled and cap enhancements as described under 
Alternative 2 would be made to the northern potion of the IWCS to ensure long-term protectiveness 
of the system.

38



SLIDE 39 – Dan Delp

As shown here, the Subunit A and B materials would be removed under Alternative 3B and the 
remaining wastes (Subunit C) covered by an enhanced cap. Prior to completion, the radon control 
and waste management facilities would be removed.

Alternative 3B  would include continued Land-use controls since wastes would remain on-site.  
These controls would be similar to Alternative 2  (continued Federal ownership, maintenance and 
monitoring of the IWCS, site security and access control). 
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SLIDE 40 – Dan Delp

Alternative 3B would excavate all of the wastes contained within Buildings 411, 413, and 414 
(Subunit A) as well as Subunit B wastes that include the Building 411, 413, and 414 structures and 
other contaminated debris and soil in the south end of the IWCS.   Like Alternative 3A, the  residues 
and potentially other contaminated soil would be treated using ex-situ Solidification/Stabilization at 
an on-site facility. The removal and handling facilities would include a radon control system to 
prevent worker exposures and prevent off-site releases. Once excavated and treated as necessary, 
wastes would be containerized and transported to an off-site disposal facility. 

The Subunit C wastes would remain within the IWCS. The void left by the removal of Subunits A and 
B wastes would be reconfigured or refilled to a common grade with the rest of the IWCS. This 
schematic shows the southern end of the IWCS cut down to the original ground surface and 
regraded to ensure effective drainage away from the remaining wastes. The northern end of the 
IWCS (north of the R-10 dike wall) would be configured to cover the Subunit C wastes. The dashed 
line shows the pre-remediation land surface.  Capping materials would be reinstalled and cap 
enhancements as described under Alternative 2 would be made to the northern portion of the IWCS 
to ensure long-term protectiveness of the system.

The radon control and waste management facilities would be removed after waste removal and 
processing is complete.

Alternative 3B  would also include continued Land-use controls since wastes would remain on-site.  
These controls would be similar to Alternative 2  (continued Federal ownership, maintenance and 
monitoring of the IWCS, site security and access control). 
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SLIDE 41 – Dan Delp

In the pie chart on the top of the slide, Subunit A and B make up 33% of the total volume of waste 
in the IWCS. However, they represent approximately 99% of the total radioactivity in the IWCS, as 
represented in the pie chart on the bottom right.

This alternative would remove more of the radioactivity in the IWCS than Alternative 3A. This 
alternative would remove the higher activity residues (K-65, L-50, L-30, and F-32) as well as the 
materials that may have been contaminated by contact with the residues and the contaminated 
equipment used to transfer the residues into the IWCS.
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SLIDE 42 – Dan Delp

Alternative 4 includes removal of all waste materials contained with the IWCS with off-site disposal.  
Subunit A wastes would treated by ex-situ Solidification/Stabilization at an on-site facility and 
containerized.  The treatment facility would include a radon control system to prevent worker 
exposures and prevent off-site releases.  All of the wastes removed from the IWCS would be 
containerized as necessary  and shipped to the appropriate off-site disposal facility.
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SLIDE 43 – Dan Delp

As shown here, all wastes and building structures would be removed under Alternative 4. The R-10 
dike wall would be removed with the wastes, but the cutoff wall (which is underneath the IWCS) 
would not be removed unless it was contaminated. Prior to completion, the radon control and waste 
management facilities would be removed.

Alternative 4  would include continued Land-use controls, but because all wastes would be removed 
they would likely be required for only a short time until the remediation was proven effective. 
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SLIDE 44 – Dan Delp 

Alternative 4 includes removal of all waste materials contained within the IWCS and off-site disposal.  
Subunit A wastes would be treated by ex-situ Solidification/Stabilization at an on-site facility and 
containerized.  The treatment facility would include a radon control system to prevent worker 
exposures and prevent off-site releases.  All of the wastes removed from the IWCS would be 
containerized as necessary  and shipped to the appropriate off-site disposal facility.  This schematic 
shows the excavations backfilled and the area graded for effective runoff. The dashed line shows the 
original IWCS profile (effectively, the materials removed and disposed off-site).
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Slide 45- Bill Kowalewski

The next steps of the CERCLA process  will be conducted during the remainder of the Feasibility 
Study.  The Feasibility Study will use the 4 alternatives and further conceptualize, investigate, 
evaluate, cost, and assess their viability for use at the IWCS in what is defined as the “Detailed 
Analysis” and the “Comparative Analysis.”  Further screening of technologies, based on site 
conditions, precedent, or updated information on applicability of the technology, may occur in the 
Feasibility Study. 

The CERCLA threshold and balancing criteria are applied in the FS.

• If the remedial alternative does not meet the threshold criteria, which are protection of human 
health and the environment and compliance with regulatory requirements, then it is not 
considered further. 

• If the remedial alternative meets the threshold criteria, it is further screened against the five 
balancing criteria (long- and short-term effectiveness, reduction of toxicity, mobility and volume 
through treatment, implementability, and cost) in the detailed analysis in the Feasibility Study.  

Following a comparative analysis among the alternatives in the Feasibility Study, a preferred 
alternative is selected and identified in the Proposed Plan which is published for public and state 
review and comment. The modifying criteria, state and community acceptance,  are considered in 
the Proposed Plan and in documentation of the selected remedial alternative in the Record of 
Decision.
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Slide 46 – Bill Kowalewski

In summary, this technical memorandum feeds into the Feasibility Study for the IWCS by providing 
remedial alternatives for detailed assessment. The Feasibility Study for the IWCS Operable Unit will 
be issued in 2014.   After that, the Corps will  propose one of the remedial alternatives from the 
feasibility study as the preferred alternative  in a Proposed Plan. 

The Proposed Plan will be released for formal public comment.  The comments submitted to the 
Corps will be considered as part of the final evaluation of the preferred alterative.  Any changes to 
the preferred alternative will then be made and the final decision recorded in a Record of Decision or 
ROD.
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SLIDE 47 – Doug Sarno
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