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1 Introduction 
This document presents the Focused Feasibility Study (FFS) for the remedial action at the 300-296 waste 
site that underlies the 324 Building in the 300 Area of the Hanford Site. Remedial actions for the 
300-296 waste site were established in the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) Hanford Site 300 Area Record of Decision for 300-FF-2 and 
300-FF-5, and Record of Decision Amendment for 300-FF-1, hereinafter referred to as the 2013 Record 
of Decision (ROD) (EPA et al., 2013). The cleanup remedy for 300-296 is to safely remove, treat as 
necessary, and dispose (RTD) the waste site materials as necessary to achieve the remedial action 
objectives (RAOs) and associated cleanup levels (CULs) prescribed in the 2013 ROD. The waste site 
materials consist of contaminated soil, concrete, and metal debris. 

A “coupled” approach of remotely excavating the 300-296 contaminated soil through the 324 Building 
floor prior to building demolition was identified in the 2013 ROD (EPA et al., 2013) as a preferred means 
to access and stage the highly contaminated radiological materials beneath the building for subsequent 
transportation and disposal. Existing cells within the building would be used for temporary containment of 
excavated soil. The approach was to take advantage of the existing protective features of the 
324 Building for ventilation, staging, loadout of materials, and radiological control.  

Additional information obtained from field investigations, foundation stabilization activities, and ongoing 
building maintenance and repair activities conducted in 2022 and 2023 to prepare for remedy 
implementation at the 300-296 waste site led to an updated understanding of the following key elements 
for the planned remediation program: 
• Subsurface contamination beneath the 324 Building is more extensive in breadth and depth than 

originally understood, although it is believed to have originated from the same source of release. 
Contamination is still within the building footprint and there are no indications of associated impacts to 
groundwater or active migration. 

• Implementation of measures to ensure adequate structural stability of the 324 Building to enable 
remote excavation through the building floor is more challenging than originally anticipated. 

• Due to continued degradation and critical equipment failures, use of the 324 Building to support 
remote excavation requires more extensive upgrades and replacement of equipment than originally 
planned.  

• Even with building structural improvements and equipment upgrades, contaminated soil cannot be 
removed to the extent that post-demolition excavation could be performed exclusively using 
conventional, open-air excavation methods. 

The collective and compounding impacts of these changes have significantly increased the complexity 
and technical implementability of the undertaking as contemplated in the 2013 ROD (EPA et al., 2013) 
and led to a decision by the U.S. Department of Energy (DOE) and the U.S. Environmental Protection 
Agency (EPA) to reassess the 300-296 waste site remedial action. DOE is the agency responsible for 
conducting cleanup at the Hanford Site, and EPA is the lead regulatory agency for the 300 Area operable 
units (OUs). 

1.1 Purpose and Scope of the Focused Feasibility Study 
The purpose of this FFS is to develop and evaluate potential alternatives for a revised remedial action at 
the 300-296 waste site to address the current understanding of project conditions and complexity. 
The evaluations conducted in this FFS Report will support selection of a technically implementable 
preferred approach and a corresponding amendment to the 2013 ROD (EPA et al., 2013) for remedial 
action at the 300-296 waste site.  
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DOE and EPA have agreed to focus the scope of this effort in the following manner: 
• The FFS applies only to the 300-296 waste site and excludes all other remedy components that were 

addressed in the 2013 ROD (EPA et al., 2013). 
• The RAOs and CULs established in the 2013 ROD (EPA et al., 2013) for protection of human health 

and the environment remain unchanged for the 300-296 waste site. 
• Alternatives developed and evaluated in this FFS retain RTD as the 300-296 waste site remedy 

foundation.  

The steps leading to EPA approval of a revised remedial action approach will include (1) release of this 
FFS, (2) issuance of a new proposed plan describing the recommended approach for public review, 
(3) a formal public comment period to solicit and receive proposed plan comments, and (4) the issuance 
of a ROD amendment and accompanying responsiveness summary addressing public comments 
received on the proposed plan and authorizing a technically implementable and more effective RTD 
approach. 

Future work on the 300-296 waste site will commence once the ROD amendment is issued. Following the 
ROD amendment, a revised CERCLA remedial design report/remedial action work plan will be issued that 
reflects the updates associated with planned remedial actions for 300-296.  

Disposition and demolition of the 324 Building is excluded from the scope of this FFS and is unchanged 
as it will be addressed as part of the CERCLA removal actions in the 300 Area. However, the estimated 
duration of 324 Building demolition activities is considered in this FFS when estimating the timeline to 
achieve the RAOs for new remedial action alternatives. 

1.2 Regulatory Context 
Remedial investigation/feasibility study (RI/FS) and post-ROD regulations and guidance documents that 
frame the analysis contained in this FFS Report include the following: 

• 40 CFR 300.430, “National Oil and Hazardous Substances Pollution Contingency Plan,” “Remedial 
Investigation/Feasibility Study and Selection of Remedy” (National Contingency Plan [NCP]) 

• OSWER Directive 9355.3-01, Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA, October 1988 (hereinafter referred to as 1988 RI/FS Guidance) 

• OSWER 9355.3-02FS-4, Guide to Addressing Pre-ROD and Post-ROD Changes, April 1991 

• OSWER 9200.1-23P, A Guide to Preparing Superfund Proposed Plans, Records of Decision, and 
other Remedy Selection Documents, July 1999 

EPA’s 1991 and 1999 post-ROD guidance outlines the requirements for the ROD amendment. 
The July 1999 guidance notes the following: “The focus of the amendment should be to document the 
rationale for the amendment and provide assurances that the proposed remedy satisfies the statutory 
requirements. This is accomplished through an evaluation, utilizing the nine criteria, of the portion of the 
remedy being changed. . . . To describe the nature of the changes, it is suggested that a side-by-side 
comparison of the original and proposed remedy components be used to clearly display the differences.” 

EPA’s July 1999 post-ROD guidance (OSWER 9200.1-23P) also requires an updated applicable or 
relevant and appropriate requirements (ARARs) review to address potential changes to the remedial 
action. Consistent with the guidance, the original ARARs from the 2013 ROD (EPA et al., 2013) were 
reviewed to determine if they have been modified, changed, or rescinded. The results are presented in 
Section 3.3.3.  

In addition to the stated requirements, remediation activities at the Hanford Site are performed under the 
oversight of the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology 
et al., 1989) agencies (EPA, Washington State Department of Ecology, and DOE) to ensure compliance 
with requisite regulatory requirements for all activities, including any new ARARs prompted by the FFS 
evaluations and ultimately adopted in the ROD amendment.  
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1.3 Role of the No Action Alternative in the Focused Feasibility Study 
A No Action Alternative is customarily included in an original feasibility study (FS) analysis in support of a 
CERCLA National Priorities List site’s selection of a preferred alternative for inclusion in the ROD. 
The No Action Alternative’s required role in the original FS is to allow comparison to the action 
alternatives under consideration, and to confirm that action is necessary.  

For the 300-296 waste site, the No Action Alternative was previously considered, evaluated, and 
eliminated as a viable alternative in the 2013 ROD (EPA et al., 2013) and its predecessor FS documents. 
In the 2013 ROD, the No Action Alternative did not achieve RAOs, did not satisfy ARARs, and did not 
provide a threshold level of protectiveness of human health and the environment. It allowed for a 
comparative evaluation of the protectiveness and cost of the action-based alternatives.  

Since RTD continues to be the focus of the FFS, the No Action Alternative does not need to be 
reevaluated nor subsequently eliminated as a non-viable alternative a second time. It has already served 
its original comparison role for protectiveness and cost evaluations in support of the 2013 ROD 
(EPA et al., 2013) and was ruled out as not meeting threshold requirements for selection. Therefore, a 
No Action Alternative will not be included in the alternatives developed for analysis in this FFS Report. 

1.4 Organization of the Focused Feasibility Study Report 
The intent of the FFS is to identify and evaluate RTD process options and remedial alternatives to 
address the 300-296 waste site beneath the 324 Building. The report is organized as follows: 
• Chapter 1, Introduction. Outlines the purpose and scope of the FFS. 
• Chapter 2, Background. Provides summary descriptions of the 324 Building and its history, the 

release discovery that became the 300-296 waste site, the 2013 ROD (EPA et al., 2013) stipulations 
for remedial action, current challenges that prompt the parties to reassess the remedial action 
approach and remedy for the 300-296 waste site and describes local groundwater conditions. 

• Chapter 3, Development of Updated Remedial Action Alternatives. Identifies the regulatory 
context for alternative development and screening, including the screening of technologies, the 
evaluation of process options, and the formulation of candidate remedial alternatives. 

• Chapter 4, Description of Retained Alternatives. Summarizes the final two candidate remedial 
alternatives retained for individual and comparative analysis. 

• Chapter 5, Detailed Analysis of Remedial Alternatives. Reviews the regulatory requirements for 
analysis and presents the results of the individual and comparative analysis of the two retained 
alternatives using the CERCLA nine criteria, as required by regulatory guidance. 

• Chapter 6, Summary. Captures the results of the detailed analysis and the comparative ranking of 
the alternatives. 

• Chapter 7, References. Includes details for the documents cited in this FFS.  
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2 Background 
This chapter provides summary descriptions of the 324 Building, the release discovery that became the 
300-296 waste site, the 2013 ROD (EPA et al., 2013) stipulations for remedial action, area groundwater 
conditions, and current challenges that prompt the parties to reassess the remedial action for the 
300-296 waste site. An associated timeline summarizing key events is presented in Table 2-1. 

Table 2-1. Timeline of Key Events Associated with the 300-296 Waste Site 
Timeframe Event Description 

1965 Chemical Materials Engineering Laboratory Facility (324 Building) construction 
1966-1987 Active laboratory research operations conducted in the 324 Building 

October 1986 Cesium-137/strontium-90 leak to B Cell 
1987-2004 B Cell cleanout (grouting of waste resulted in sump and trench being filled with grout, fuel/rack 

removal, equipment removal) 
2006-2009 D4 of 324 Building authorized in CERCLA removal action and preparation activities performed 

(including remote B Cell grout removal from floor, trench, and sump)  
November 2009 Visible breach in B Cell Sump revealed after removal of grout (D4 preparation halted) 
December 2009 Subsurface release beneath the 324 Building identified as CERCLA Waste Site 300-296 

2010 324 Building Maintenance Annex demolition and excavation to enable access for remote 
characterization 

November 2010 Subsurface soil radiation measurements under B Cell; first high radiation readings identified 
2010-2011 Additional subsurface soil characterization activities 
2011-2013 Options analysis and preconceptual design for 300-296 remediation 

2013 300 Area Record of Decision selecting RTD for the 300-296 waste site and a “coupled 
approach” using 324 Building hot cells and equipment to support remedial action 

2013-2016 Remedial design options analysis, characterization activities, structural design, and installation 
of remote excavation system in B Cell  

2017-2021 Facility preparation for 300-296 waste site remediation (including B Cell debris removal and 
structural design activities) 

2022 Installation of vertical and horizontal 324 Building structural stabilization systems to enable 
excavation of the 300-296 waste site through the B Cell floor 

September 2022 Culmination of changed condition discovery; elevated dose rates beyond reach of remote 
excavation design and obstructions preventing completion of structural stabilization design 

Summer 2023 300-296 waste site preparatory activities paused and discussions initiated with EPA to revisit 
the remedial action approach in response to changed conditions 

November 2023 DOE and EPA agree to proceed with a CERCLA focused feasibility study and a record of 
decision amendment to address changed conditions for the 300-296 waste site 

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
D4: deactivation, decommissioning, decontamination, and demolition 
DOE: U.S. Department of Energy 
EPA: U.S. Environmental Protection Agency 
RTD: remove, treat, and dispose 
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2.1 Location and History of the Hanford Site 300 Area and the 324 Building 
The 300 Area is located in the southeast portion of the Hanford Site and includes an approximately 
400 acre industrial complex where fuel manufacturing operations took place during the plutonium 
production years of 1944 to 1989 and experimental studies were conducted in laboratory facilities. 
CERCLA removal actions and remedial actions have been previously implemented in the 300 Area to 
demolish most of the facilities that supported the 300 Area mission and clean up most of the waste sites 
resulting from historical operational releases or waste management practices.  

The Chemical Materials Engineering Laboratory, more commonly known as the 324 Building, is a 
concrete and steel structure constructed from 1964 to 1966 with a partial basement and first, second, and 
partial third floors surrounding an engineering hot cell complex (Figure 2-1). The foundation for the 
324 Building is poured-in-place steel reinforced concrete. The building provided office and laboratory 
space for scientific and engineering staff who conducted multi-disciplinary research in areas of waste 
characterization and immobilization, waste remediation and cleanup development, biomass research, 
spent fuel characterization, tritium development, and cesium chloride encapsulation. The work being 
conducted in the 324 Building changed over its operating years as programs were concluded and other 
programs started.  

The 324 Building is one of the last major facilities present in the 300 Area industrial complex and is 
adjacent to an operating Pacific Northwest National Laboratory (PNNL) nuclear facility. Disposition, 
including eventual demolition of the 324 Building, will be addressed as part of the CERCLA removal 
actions that have been implemented for most of the other 300 Area facilities (DOE/RL-2004-77, Removal 
Action Work Plan for 300 Area Facilities). 

 

 
Figure 2-1. Hanford Site 324 Building  
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2.2 324 Building Release Discovery – 300-296 Waste Site 
A release of contamination beneath one of the 324 Building hot cells (known as B Cell) was discovered 
during preparatory activities for building demolition. Research experiments and operations conducted in 
B Cell focused on testing different methods to solidify or vitrify radioactive waste including fission product 
waste streams from the Hanford Site B Plant, commercial reactor wastes, simulated Hanford waste, and 
spent resins from Three Mile Island Nuclear Generating Station. Experiments also included research for 
Germany that involved vitrifying cesium and strontium waste streams from B Plant that were concentrated 
by PNNL to obtain the desired attributes.   

During cleanout of B Cell in 2009, a hole was discovered in the stainless steel sump liner. Direct 
radiological measurements at the failed sump location in the bottom of the cell measured approximately 
8,900 R/hr. A review of construction as-built drawings identified an expansion joint in the underlying 
concrete slab in the vicinity of the hole in the sump liner. The co-location of the hole and expansion joint 
prompted concerns that contamination from highly radioactive solutions used in the hot cell may have 
been released to the environment from the failed sump liner.  

Figure 2-2 provides a side perspective of B Cell with elevations. The floor of B Cell is rectangular, 
measuring approximately 20 ft by 25 ft. The location of the expansion joint is directly inside the vertical 
interface of the floor and interior edge of the footer. The cell floor elevation is 10 ft below grade with the 
bottom of the footer located 12.5 ft below grade. The B Cell height rises to approximately 25.5 ft above 
grade.  

 
Figure 2-2. 324 Building B Cell View 

The release was assigned waste site identification number 300-296 and added to the 300-FF-2 Source 
OU within the 300 Area National Priorities List site. Limited characterization of the 300-296 waste site was 
performed from 2011 through 2015. The characterization activities provided initial estimates of the nature 
and extent of the contamination under the 324 Building. Waste containing cesium-137, strontium-90, and 
other radionuclides at comparatively lower levels leaked into the sand and cobble layers under B Cell. 
Radiation levels approaching 13,000 R/hr were detected approximately 7 ft under the expansion joints in 
the B Cell floor.  
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2.3 Initial Response Planning for the 300-296 Waste Site 
At the time of the initial planning activities to address the 300-296 waste site, the 324 Building was 
considered to provide a useful platform to excavate the contaminated soil below B Cell. The use of 
existing hot cells for holding excavated material, and existing equipment and ventilation systems would 
provide a safe method for excavation of the contaminated soil below B Cell. The utility of using the 
324 Building and its equipment to support the excavation and handling of contaminated soil led to 
development of a design approach using remote excavation arms (REAs) installed on the B Cell walls for 
excavation below the cell floor. The REAs had the capability of reaching depths of 12 ft beneath the cell 
floor to excavate soil that included the greatest dose readings found during characterization activities up 
to that time.  

It was recognized that use of the 324 Building would also require extensive structural modifications to 
underpin B Cell and prevent building settling during soil removal. Through structural improvements of the 
building along with the use of installed REAs within B Cell, it was believed that the bulk of highly 
contaminated soil could be excavated through the B Cell floor prior to demolition of the 324 Building.  

Removal of the most highly contaminated soil using REAs within B Cell was also anticipated to enable 
use of conventional open-air excavation methods for additional soil excavation as needed to meet the 
300-296 cleanup objectives after demolition of the 324 Building. 

Costs were estimated by DOE for the planned remedial actions at the 300-296 waste site, including 
components of remote excavation from within the 324 Building and open-air excavation following 
demolition of the 324 Building. The estimated cost as originally planned (before any updated 
understanding of site conditions and facility challenges) that DOE has been carrying to complete remedial 
actions at the 300-296 waste site in a lifecycle planning estimate (DOE/RL-2021-47, 2022 Hanford 
Lifecycle Scope, Schedule and Cost Report) is approximately $87 million (2024 constant year dollars). 

2.4 300-296 Waste Site in the 2013 CERCLA Record of Decision 
Remediation of the 300-296 waste site soil below the 324 Building was specifically addressed in the 
2013 ROD (EPA et al., 2013), with RTD identified as the selected remedy consistent with the other 
300 Area waste sites included in the decision. Institutional controls, which are managed by DOE, were 
also a component of the remedy decision for 300 Area waste sites, including the 300-296 waste site. 
In addition, the ROD identified the highly contaminated soil from the 300-296 waste site as principal threat 
waste. Principal threat wastes are defined in the ROD as 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. 

In comparison with other waste sites, the language in the 2013 ROD (EPA et al., 2013) for the 
300-296 waste site was unique in that it “coupled” the RTD remedy with the overlying 324 Building:  

The highly contaminated soil that requires remote excavation methods will be retrieved 
and placed into other non-leaking Building 324 hot cells. These cells provide additional 
shielding to workers from radioactive contaminants. Removal of Building 324, and the hot 
cells that would contain this 300-296 waste, will be performed under the CERCLA Action 
Memorandum #2 for the 300 Area Facilities. In addition, closure of the TSD units in the 
Building 324 Radiochemical Engineering Cells will be performed under the RCRA 
Closure Plan. 

This language reflected understanding of the planned remedial design approach utilizing the 324 Building, 
hot cells, equipment, and ventilation systems to support excavation with REAs for highly contaminated 
soil from the 300-296 waste site. This preliminary design concept was based on data that indicated 
remote excavation to approximately 8 ft below the bottom of B Cell would remove enough contamination 
so that future remediation of the waste site could be performed using open-air techniques, satisfying the 
ROD. A key element of this design concept also included performing structural modifications at the 
324 Building to underpin B Cell to prevent settling during the soil removal.  
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The 2013 ROD (EPA et al., 2013) included non-discounted and present value cost estimates for waste 
site remediation of $299 million and $248 million, respectively. These estimated costs included all of the 
300-FF-2 waste sites that were part of the decision. Individual estimates for the 300-296 waste site were 
not provided. 

2.5 Changes Revealed During Execution Prompt Reassessment of 300-296 Plan 
New information obtained from activities to prepare for remedy implementation of the 300-296 waste site 
have revealed increased complexity of the undertaking and prompted a reassessment of the associated 
remedial action. Work at DOE facilities is managed under regulations and policies designed to ensure 
exposure to physical, chemical, and radiological hazards are managed as low as reasonably achievable, 
and within standards for workplace exposure. However, certain types of activities are inherently more 
likely to cause worker exposure to hazards. In general, activities that require workers in protective 
clothing to enter areas with radiological hazards, elevated work locations, high temperatures, or moving 
equipment have a higher safety risk and are less preferable than activities where workers can operate 
equipment remotely and avoid hands-on activities. Similarly, work operations involving extended duration, 
larger work crews, or maintenance/construction activities within contaminated or hazardous locations 
would entail operational risks that could be avoidable under other scenarios. 

Changes driving the increased complexity have a compounding impact on the technical implementability 
of the original remedial action, including managing worker exposure to radiological/industrial hazards, and 
involve the following key elements:  
• Subsurface contamination beneath the 324 Building has been found to be more extensive than 

originally understood when the 2013 ROD (EPA et al., 2013) was signed. 
• Measures to ensure adequate structural stability of the 324 Building during remote excavation 

through the building floor could not be completed as designed. 
• Use of the 324 Building to support remote excavation would involve more equipment replacement 

than originally anticipated due to continued degradation and critical equipment failures. 

Additional details for these elements are summarized in the following subsections. Development of a new 
remedial action approach for the 300-296 waste site is performed in Chapter 3.  

2.5.1 Extent of 300-296 Waste Site Contamination  
While executing the structural stabilization design in 2022 and 2023, soil contamination was measured 
beyond the planned remote excavation area, although it is still believed to have originated from the same 
source of release in B Cell. Forty-five boreholes were installed at various orientations into the vadose 
zone soil under B Cell. These boreholes and other investigation activities provided more than 2,200 
measurements of dose rate (a good field indicator for contamination mapping), moisture, and temperature 
(WCH, 2015, Characterization of the Soil Contamination Under 324 B Cell; and PNNL-34866, 
A Geostatistical Assessment of the Extent of Radioisotope Contamination Under Building 324 in the 
Hanford 300 Area). Dose rates exceeding 1 R/hr were recorded for about 660 of the 2,200 total 
measurements and were recorded up to 20 ft below the bottom of the B Cell floor (or approximately 32 ft 
below ground surface). In addition, similar dose rates were observed laterally beyond the B Cell 
foundation, but still within the 324 Building footprint (Figure 2-3). As noted earlier, the REAs planned for 
B Cell can only reach about 12 ft below the bottom of B Cell. 

Based on historic and more recent measurements, the soil contamination has significantly elevated 
(hundreds to thousands of R/hr) hot spots of localized contamination surrounded by areas of moderate 
contamination (less than 10 R/hr). Dose rates approaching 1,000 R/hr were measured over 10 ft below 
B Cell. These dose rates included locations beyond the reach of the REAs, although still within the overall 
footprint of the 324 Building. Execution of the remote excavation design would leave significant 
contamination in the soil that may not meet CERCLA protectiveness criteria and could not safely be 
addressed using conventional, open-air excavation methods after 324 Building demolition.  
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Figure 2-3.  B Cell Location Within the 324 Building Footprint 

2.5.2 Structural Stability Challenges to Excavate Through the 324 Building B Cell Floor  
It is more challenging than anticipated in the 2013 ROD (EPA et al., 2013) to sufficiently stabilize the soil 
beneath the 324 Building to enable excavation of 300-296 soil through the B Cell floor. These challenges 
impact the ability to effectively implement the remedial action for the 300-296 waste site as envisioned in 
the 2013 ROD but do not impact the removal action for demolition of the 324 Building. 

Unexpected underground interferences and obstructions were encountered during stabilization activities 
that prevented installation of the planned structural stabilization design features. The obstructions made 
installation of micropiles as well as vertical and horizontal casings difficult. In many cases the obstructions 
prevented achievement of the targeted design depth at the locations specified in the engineered structural 
design. 

Deep horizontal boreholes are needed to allow for the placement of acrylamide below B Cell. 
The acrylamide plays a key role aiding in supporting the cell structure and preventing remaining soil from 
sloughing as soil is excavated from below the B Cell floor. Without acrylamide injections, the native soil 
would not support the facility during excavation. Any resulting settling could prevent operation of the hot 
cell doors or crane doors. Obstructions have and will continue to interfere with drilling the required 
boreholes. 

An additional complication is the presence of higher than anticipated dose rates discovered in locations 
planned for acrylamide placement. The acrylamide will degrade more quickly than planned due to both 
temperature and observed radiation levels. Failure of the acrylamide during remote excavation activities 
could lead to structural failure of the cells ranging from settlement impacting the ability to operate the cell 
doors and cranes to total collapse of the cell walls.  
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2.5.3 Impacts from Continued Aging of the 324 Building 
During the more than 10 years that have elapsed since the 2013 ROD (EPA et al., 2013) was signed, 
there has been a continued degradation of the 324 Building, including key components (e.g., cranes and 
ventilation) needed to safely execute the remedy. Continued degradation impacts the ability to effectively 
implement the remedial action for the 300-296 waste site as envisioned in the 2013 ROD but does not 
impact the removal action for demolition of the 324 Building. 

Over the past 2 years, multiple crane failures have occurred, including the A Cell crane, A Cell crane 
lower limit switch, D Cell crane door, and A/D crane hoist. The A Cell crane cannot achieve full travel due 
to interference from the A/D crane location. These crane failures are important because multiple cranes 
are essential to the baseline plan for remote excavation. There are project execution risks if a load of 
contaminated soil becomes stranded in an intermediate location by a crane or cell door or an airlock 
failure occurs. The ventilation system has similarly experienced recent failures. 

These equipment failures have occurred more frequently than anticipated, are more costly to address, 
and are reflective of the project schedule and cost risks associated with maintaining and operating a 
legacy facility with obsolete equipment. Adding to the complexity is the fact that cranes and other 
equipment are located in a high radiation field (restricting the ability to perform routine maintenance 
activities in order to manage dose to workers), which compounds the challenges associated with age. 
Continued reliance on the durability of this aging facility and its associated critical infrastructure will 
increase overall project execution risks. Routine maintenance activities and equipment repairs or 
modifications are required to follow more rigorous nuclear safety requirements. These additional 
administrative, design, and quality requirements increase the complexity, cost, and schedule duration of 
each repair. 

Continuously maintaining the facility impacts the number of workers needing to perform activities in high 
radiation areas staying within acceptable DOE exposure controls. For example, the crane repair activities 
often require entry into the hot cell airlock. The airlock is a High Radiation Area, a High Contamination 
Area, and an Airborne Radioactivity Area. While the specific work location varies, employees entering the 
airlock are required to wear multiple layers of personal protective equipment and respiratory protection 
and are routinely working in areas with dose rates on the order of 100 mrem/hr. Although it varies from 
task to task, work crews nominally accumulate 250 mrem per entry into the airlock. Based on these 
values, an individual radiation worker could reach their annual dose limit in less than 20 entries. These 
activities also frequently involve elevated work and high heat environments, further increasing the worker 
exposure to other industrial hazards that must be accounted for in task planning and execution. 

2.6 Groundwater Conditions in the Vicinity of the 324 Building 
The unsaturated (vadose) zone that is situated above the uppermost aquifer in the 300 Area is composed 
of localized backfill placed during building construction and the unconsolidated sands and gravels of the 
underlying Hanford geologic formation. The depth to groundwater is approximately 50 ft in the vicinity of 
the 324 Building at normal river stage. The thickness of the saturated portion of the aquifer along the 
Columbia River shoreline is about 80 ft. The changing river water stage directly influences local 
groundwater elevations. 

Groundwater in the uppermost aquifer discharges to the Columbia River via upwelling through the 
riverbed and riverbank springs and seeps. The rate of discharge from the aquifer is very low, compared to 
the flow of the river. Groundwater flow direction in the immediate vicinity of the 324 Building is 
predominantly to the southeast. 
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The potential groundwater impacts from ongoing 300 Area facility demolition and environmental cleanup 
activities are monitored as part of DOE/RL-2014-42, 300-FF-5 Operable Unit Remedy Implementation 
Sampling and Analysis Plan. Figure 2-4 depicts the location of groundwater monitoring wells in the 
Sampling and Analysis Plan (DOE/RL-2014-42) that are closest to the 324 Building. Wells 399-4-15 and 
399-4-16 were added to DOE/RL-2014-42 in 2020 and are located southeast and downgradient about 
330 ft and 165 ft from the 324 Building, respectively.  

 
Figure 2-4. Groundwater Wells in the Vicinity of the 324 Building 

Groundwater monitoring at wells 399-4-15 and 399-4-16 was increased from quarterly sample collection 
to monthly in April 2022. Sampling results for wells in proximity to the 324 Building, including the two 
directly downgradient wells, show no indication of impacts to groundwater from activities at the building or 
from the 300-296 waste site. This aligns with the conceptual site model that predicts strontium-90 and 
cesium-137 have low mobility in soil under ambient environmental conditions. The monitoring program 
continues to support conclusions that the contamination is stable and not migrating toward the river since 
the contamination is fully within the footprint of the 324 Building and ambient conditions do not provide a 
mobilization driver.  

2.7 Basis for Revisiting 300-296 Waste Site Remedy  
The 2013 ROD (EPA et al., 2013) coupled RTD for the 300-296 waste site with the 324 Building 
equipment and cells, with intent of using REAs installed in B Cell to excavate highly contaminated soil 
through the cell floor. Since that time, further investigation and work to stabilize the 324 Building has 
revealed increased contamination in breadth and depth, although it is still believed to have originated 
from the same source of release in B Cell. Execution of the remote excavation design using the B Cell 
REAs would leave significant contamination in the soil that could not be addressed using conventional, 
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open-air excavation methods after 324 Building demolition. A number of other complications have also 
been discovered. Stabilizing agents needed to control building settling and prevent sloughing of soil in 
excavated areas would degrade more quickly than planned. Obstructions are present that inhibit boring to 
inject stabilizing agents and excavation. Equipment within the building is continuing to degrade as time 
passes. 

The collective and compounding nature of impacts associated with the updated understanding of site 
conditions have led DOE and EPA to conclude that use of the 324 Building as the means of removing 
highly contaminated soil from the 300-296 waste site to the extent necessary to support conventional, 
open-air excavation methods as envisioned in the 2013 ROD (EPA et al., 2013) is not technically 
implementable. This updated understanding of site conditions and challenges necessitates 
consideration of modified alternatives to achieve the cleanup objectives for the 300-296 waste site that 
are technically implementable and that can effectively address uncertainties in the remediation approach. 
The alternatives and any resulting modifications to the remedial action decision for 300-296 will need 
to consider coordination with the 324 Building removal action (including closure of the 324 Building 
treatment, storage, and disposal units), as referenced in the 2013 ROD language.  
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3 Development of Updated Remedial Action Alternatives 
In this chapter updated remedial alternatives for RTD of the 300-296 waste site are developed for 
consideration in the subsequent nine criteria analysis. The development of the updated RTD remedial 
alternatives focus on “technology process options” as defined by EPA’s 1988 RI/FS Guidance (OSWER 
Directive 9355.3-01). Options that continue to use the 324 Building and radiological control features as 
integral elements of the underlying 300-296 waste site excavation (“coupled”) are initially considered. 
Then, additional RTD options are considered that do not rely on the use of the 324 Building (“decoupled”).  

3.1 Regulatory Context for Alternative Development and Screening 
EPA’s 1988 RI/FS Guidance (OSWER Directive 9355.3-01) outlines the steps to assemble remedial 
alternatives for screening and the nine criteria analysis. Table 3-1 presents the steps for identifying and 
screening process options and developing preliminary remedial alternatives, as outlined in the 1988 
RI/FS Guidance. Application of the development activities in this FFS is also summarized in Table 3-1.  

Table 3-1.  Screening Process Options and Developing Alternatives 
Step Development Activity from EPA Guidance Application in this FFS 

1. Establish remedial action objectives (RAOs). Unchanged from 2013 ROD (EPA et al., 2013). 
2. Develop general response actions for each 

medium of interest. 
Unchanged from 2013 ROD (EPA et al., 2013). 
Continue to use RTD for 300-296 soil. 

3. Identify volumes or areas of media to which 
general response actions may be applied. 

Changed from 2013 ROD (EPA et al., 2013). 
Updated understanding of 300-296 release and 
contamination discussed in this FFS. 

4. Identify and screen technologies applicable to 
each general response action, screen based on 
technical implementability. 

Performed in this FFS to address the updated 
understanding of the 300-296 release and condition 
of the 324 Building and equipment. 

5. Evaluate process options based on 
effectiveness, implementability, and relative cost 
to select representative process options for each 
technology type. 

Performed in this FFS to identify process options for 
evaluation. 

6. Reevaluate data needs. Performed in this FFS. 
7. Combine media-specific technologies into 

alternatives. 
Performed in this FFS to prepare alternatives for full 
evaluation.  

8. Screen alternatives. Performed in this FFS.  
9. Conduct detailed analysis of alternatives. Performed in this FFS. 

Reference: EPA et al., 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision 
Amendment for 300-FF-1. 
EPA: U.S. Environmental Protection Agency 
FFS: focused feasibility study 
ROD: record of decision 
RTD: remove, treat, and dispose 

 

The general process to develop alternatives for final evaluation following the first three steps outlined in 
Table 3-1 is as follows:  
• Identify and screen technology process options based on the single factor of technical 

implementability for the contaminants and media being evaluated for remediation.  
• Assemble preliminary remedial alternatives using the technically implementable technology process 

options for further screening and development.  
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The 1988 RI/FS Guidance (OSWER Directive 9355.3-01) notes the following:  

In the fourth step of alternative development, the technology processes considered to be 
implementable are evaluated in greater detail before selecting one process to represent 
each technology type. One representative process is selected, if possible, for each 
technology type to simplify the subsequent development and evaluation of alternatives 
without limiting flexibility during remedial design. The representative process provides a 
basis for developing performance specifications during preliminary design; however, the 
specific process actually used to implement the remedial action at a site may not be 
selected until the remedial design phase. In some cases, more than one process option 
may be selected for a technology type. This may be done if two or more processes are 
sufficiently different in their performance that one would not adequately represent the 
other. 

Consistent with the guidance, this FFS will identify process options to represent the technology types. 
Further development of means and methods to implement remedial alternatives will continue during 
post-ROD remediation design. Adjustments may be made as needed in the process options as long as 
the original concept for the alternative is maintained.  

3.2 2013 Record of Decision Remedial Action Objectives and Selected Remedy 

3.2.1 Remedial Action Objectives, Cleanup Levels, and Institutional Controls from the  
2013 Record of Decision Are Unchanged 

RAOs from the 2013 ROD (EPA et al., 2013) are presented in Table 3-2. These RAOs were reviewed and 
remain protective of human health and the environment. Likewise, the published CULs for soil and the 
institutional controls from the 2013 ROD that apply to the 300-296 waste site are unchanged (see 
Appendices A and B of this document).  

Table 3-2. RAOs from the 2013 ROD That Apply to the 300-296 Waste Site 
RAO* Description 
RAO 2 Prevent COCs migrating and/or leaching through soil that will result in groundwater 

concentrations above CULs for protection of groundwater, and of surface water concentrations 
above CULs for the protection of surface water at locations where groundwater discharges to 
surface water. 

RAO 4 Prevent human exposure to the upper 4.6 m (15 ft) of soil, structures, and debris contaminated 
with COCs at concentrations above CULs for industrial use in the 300 Area Industrial Complex 
and the 618-11 waste site (adjacent to Energy Northwest). 

RAO 5 Manage direct exposure to contaminated soils deeper than 4.6 m (15 ft) to prevent an 
unacceptable risk to human health and the environment. 

RAO 6 Prevent ecological receptors from direct exposure to the upper 4.6 m (15 ft) of soil, structures, 
and debris contaminated with COCs at concentrations above CULs. 

Reference: EPA et al., 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision 
Amendment for 300-FF-1. 
*RAOs 1, 3, and 7 from the 2013 Record of Decision (EPA et al., 2013) do not apply to the 300-296 waste site. 
COC: contaminant of concern 
CUL: cleanup level 
RAO: remedial action objective 

 

3.2.2 Selected Remove, Treat, and Dispose Action for the 300 Area Will Still Be Applied  
The RTD approach is maintained as the major component of the remedy selected in the 2013 ROD 
(EPA et al., 2013) as it applies to the 300-296 waste site. Other process options were considered as part 
of the RI/FS process supporting the 2013 ROD (EPA et al., 2013) but reverted to RTD consistent with the 
bias for action approach and selection of RTD for waste sites throughout the River Corridor. Use of RTD 
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in the formation of alternatives for the 300-296 waste site also maintains bounding assumptions 
supporting the 2013 ROD (EPA et al., 2013) and with data collected over the last 13 years, resulting in no 
new data needs. Completion of excavation and remedial actions will be based on achieving the CULs and 
RAOs published in the 2013 ROD (EPA et al., 2013), which will also address principal threat waste. 
Following excavation, achievement of RAOs and CULs will be demonstrated by site-specific verification 
sampling and documentation to support backfill approval and site closeout by DOE and EPA. In addition, 
applicable institutional controls will be implemented as an element of the remedy as prescribed by the 
2013 ROD (EPA et al., 2013). 

3.3 Summary of Applicable Technologies and Process Options 
Within the context of the RAOs and updated understanding of site conditions established in Chapter 2, 
several remedial process options are available to either enhance or replace elements of the previously 
selected RTD remedy to allow for safe and effective implementation. Previous remediation design options 
evaluated in 2011 (WCH-503, Remediation Alternatives Evaluation for Contaminated Soil Beneath the 
324 Building) were also reviewed for potential applicability in context of the updated site conditions. 

3.3.1 Control Building and Removed Material Technology Process Options  
Special precautions are needed to perform 300-296 excavation and material handling due to the high 
contamination levels present in the soil. Remote capabilities and/or adequate shielding will be needed to 
manage worker exposure of the removed material during excavation, staging, treatment, packaging, 
transport, and disposal at the Environmental Restoration Disposal Facility (ERDF) or other approved 
facility. 

The option reflected in the 2013 ROD (EPA et al., 2013) coupled the 324 Building and its equipment for 
300-296 removal operations through the B Cell floor. Adjacent hot cells in the building would be used as 
the waste container of removed material. Once filled with excavated material the cells would be grouted, 
removed, and transported to ERDF or other approved disposal facility for final disposition as monoliths.  

Use of the 324 Building and its hot cells will continue to be considered for process option development 
and development of a preliminary remedial alternative since the approach is technically implementable. 
However, as established in Chapter 2, it is technically infeasible to complete all anticipated soil removal 
using only the B Cell REAs, so additional measures (e.g., post-demolition retrieval structure) are required 
for excavation beyond using only the 324 Building.  

Successful and safe completion for 300-296 remedial actions will require design and construction of a 
new structure capable of supporting remote excavation operations and robust enough to handle a range 
of expected radiological and physical conditions to remove all remaining material above the CULs that 
cannot be reached using the REAs alone. The structure will provide filtered ventilation to control airborne 
release of radioactive materials, weather protection for equipment and material handling processes, and 
run-on/run-off controls for storm water to help prevent mobilization of waste site contaminants.  

Retrieval structure process options considered to provide appropriate worker protection other than direct 
use of the 324 Building include the following: 

1. Construction of an extended building alongside the 324 Building that would use the air controls of the 
324 Building and possibly some form of horizontal boring. This option was previously considered for 
excavation of 300-296 soil and was ruled out based on cost compared to performing remediation 
directly through the 324 Building. The approach continues to be cost prohibitive compared to equally 
protective options and will not be considered further. 

2. Construction of a temporary waste retrieval structure covering the entire excavation area following 
removal of the 324 Building. Temporary structures with appropriate air flow and filtration and other 
controls are erected, and remote methods are used for excavation. Material is placed in appropriate 
storage containers that are then sealed and transported to storage/disposal. As a well-developed and 
proven method, this approach is technically implementable and appropriate for further consideration 
supporting process option development. 
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The use of a temporary waste retrieval enclosure is the recommended process option to provide weather 
protection and contamination control in support of remote excavation operations for soil removal from the 
300-296 waste site. 

The temporary waste retrieval enclosure envisioned for the 300-296 waste site excavation has a history 
of successful applications at multiple environmental restoration locations across the DOE complex. As a 
representative example, similar retrieval enclosures have been used successfully for nearly 20 years as 
part of the Idaho Accelerated Retrieval Project (ARP) at the Idaho National Laboratory (INL) site (DOE, 
2022, As Buried Waste Exhumation Ends, Construction of a Landfill Cover Follows). Construction and 
operation of the ARP enclosures at INL supported the retrieval and excavation of radiological and mixed 
hazardous waste materials (ICP/CON-04-00598, Idaho Completion Project’s Accelerated Cleanup Project 
Overview of the Pit 4 Non-Time Critical Removal Action). The ARP retrieval enclosures consist of steel-
framed, tensioned membrane fabric structures designed in conformance with national nuclear quality 
assurance standards as represented by the examples in Figure 3-1. In total, nine ARP retrieval 
enclosures have been built over the period of 2006 to 2016. 

 

 
Figure 3-1.  Example of Representative Retrieval Structures 
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The INL ARP enclosures employ the following functions:  
• Mechanical and heating, ventilation, and air conditioning systems 
• Electrical and lighting systems 
• Monitoring equipment and sampling support 
• Airflow, air filtration, airlocks, and maintenance of negative pressure within the enclosure 
• Sizing and height specific to project needs 
• Working space, including storage and staging areas 
• Enclosure entry, egress, and passageway features 
• Ancillary support structures and support areas 

In summary, the INL ARP enclosures provide a technical basis and successful track record that can be 
applied to alternative development for 300-296 waste site remediation.  

3.3.2 Soil Removal Technology Process Options 
Soil remediation process options for excavating contaminated material coupled with the 324 Building 
have already been considered and are appropriate for alternatives that consist of partial 300-296 
excavation through the B Cell floor.  

A number of soil removal process options are available that could be used under a temporary waste 
retrieval enclosure and considered technically implementable. These methods include vertical augering, 
vertical and angled augering, horizontal augering, and excavation. 

These technically implementable removal process options were evaluated for incorporation into new 
aspects of preliminary remedial alternatives. Augering methods, while technically implementable under 
some scenarios, have intrinsic weaknesses and challenges that cause them to be viewed unfavorably 
relative to simplified bulk excavation approaches. Consequently, excavation was viewed as most 
appropriate and selected as the process option for the component of removal alternatives conducted 
within a temporary waste retrieval enclosure. These process options could be revisited during remedial 
design as is outlined in the 1988 RI/FS Guidance (OSWER Directive 9355.3-01).  

3.3.3 Review of ARARs Associated with New Process Options  
DOE performed the FFS reevaluation to ensure that the new information and changed field conditions 
presented in Chapter 2 are appropriately considered and the ARARs contained in the 2013 ROD 
(EPA et al., 2013) remain valid and comprehensive. The results indicate that the original ARARs from the 
2013 ROD have not been changed, modified, or rescinded, and no new ARARs are invoked by the new 
process options and remedial action approaches under FFS consideration. The original ARARs from the 
2013 ROD therefore remain valid and will be used in the detailed analysis step presented in Chapter 5 of 
this FFS.  

3.4 Assembly, Description, and Screening of Preliminary Alternatives 
This section develops remedial alternatives following the process outlined previously. As the 2013 ROD 
(EPA et al., 2013) coupled use of the 324 Building with remote excavation of the 300-296 waste site, the 
initial alternative consists of refining the original remedy to address the updated understanding of site 
conditions while maintaining its “coupled” aspect. After a coupled alternative is selected for further 
analysis, an option that is “decoupled” and does not require the use of the 324 Building is considered.  

As identified in Section 1.3, the No Action Alternative was previously considered and eliminated as a 
viable alternative in the 2013 ROD (EPA et al., 2013) because it did not achieve RAOs, did not satisfy 
ARARs, and did not provide a threshold level of protectiveness of human health and the environment. 
Therefore, a No Action Alternative is not included in the alternatives developed for analysis in this 
FFS Report. 
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3.4.1 Preliminary Coupled Alternative: Partial RTD of 300-296 Through the B Cell Floor 
 For this preliminary alternative, additional 324 Building structural stability improvements and equipment 
upgrades or replacements would be made as needed to allow for partial excavation of the 300-296 
contaminated soil through the B Cell floor (to a depth of 8 to 10 ft below the cell floor) using the existing 
REAs. Excavated material would be placed into other non-leaking 324 Building hot cells and sent to 
ERDF or other approved facility for disposal. In some cases, excavated material placed into adjacent hot 
cells would be left in the hot cell, which would later be grout filled for removal as a monolith and disposal 
at ERDF.  

After excavation of 300-296 soil using the B Cell REAs and completion of associated waste disposal 
activities, the 324 Building would be demolished under CERCLA removal action authority (not part of this 
alternative). This step would include removal and disposal of 324 Building hot cell monoliths and the 
associated waste contained within. 

This coupled alternative assumes that additional excavation beyond the B Cell REA reach capabilities 
would be required to meet the cleanup objectives established in the 2013 ROD (EPA et al., 2013). 
Following the 324 Building demolition, a new remote temporary waste retrieval enclosure would be 
constructed to support remaining excavation and material handling operations. RTD of remaining 
contaminated soil to achieve CULs for the 300-296 waste site would be completed within the new 
enclosure. Once RTD to achieve CULs was verified to be complete, the excavation would be backfilled 
with suitable material from approved borrow sources. The retrieval structure would then be demolished 
and suitably disposed. 

3.4.2 Preliminary Decoupled Alternative: RTD of 300-296 Following Demolition of the 324 Building 
For this preliminary alternative, RTD of the 300-296 waste site would be decoupled from the 324 Building, 
meaning demolition and removal of the building would occur before implementing the RTD remedial 
action for the 300-296 waste site. After demolition of the 324 Building, a new remote temporary waste 
retrieval enclosure would be constructed to support excavation and material handling operations. RTD of 
contaminated soil to achieve CULs for the 300-296 waste site would be completed within the new 
enclosure. Once RTD to achieve CULs was verified to be complete, the excavation would be backfilled 
with suitable material from approved borrow sources and the retrieval structure would be demolished and 
suitably disposed. 

3.5 Guidance on Screening of Preliminary Alternatives to Select Final Alternatives 
for Detailed Analysis  

The 1988 RI/FS Guidance (OSWER Directive 9355.3-01) discusses the screening of preliminary 
alternatives in the feasibility study to reduce the set for final analysis. The guidance notes the following: 

It is expected that the typical target number of alternatives carried through screening 
(including containment and no-action alternatives) usually should not exceed 10. Fewer 
alternatives should be carried through screening, if possible, while adequately preserving 
the range of remedies. If the alternatives being screened are still medium-specific and do 
not address the entire site or operable unit, the number of alternatives retained for each 
specific medium should be considerably less than 10. 

The selected number of preliminary alternatives for final analysis is two: a Coupled Alternative and a 
Decoupled Alternative. The objective for preliminary screening has already been met and the selected 
alternatives can undergo final detailed analysis. 
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4 Description of Retained Alternatives 
The two remedial design alternatives retained for detailed comparative analysis in the FFS are 
summarized in this chapter. Both alternatives reach the same endpoint in implementing RTD at the 
300-296 waste site to achieve the RAOs and CULs established in the 2013 ROD (EPA et al., 2013). 
For planning purposes, the volume of contaminated soil to be removed beneath B Cell is estimated to be 
in the range of 24,000 bank cubic feet. The primary difference between the two alternatives is that for the 
Coupled Alternative, the first portion of the 300-296 waste site excavation would be performed using the 
324 Building and its equipment. Final excavation to remove soil that could not be reached using REAs 
within the building would be performed within a temporary remote waste retrieval enclosure. For the 
Decoupled Alternative, the 324 Building would not be used for 300-296 excavation and all excavation 
work would be done in a single phase within the temporary waste retrieval enclosure.  

The two alternatives have many common elements that apply following demolition of the 324 Building, 
including constructing a temporary remote waste retrieval enclosure, excavating contaminated soils from 
the 300-296 waste site, and backfilling the excavation once CULs have been achieved. Measures will 
also be taken for both alternatives to prevent contaminant mobilization (e.g., manage water infiltration in 
vicinity of the waste site, apply fixatives or cover material to surface as needed) during the time period 
between completion of 324 Building demolition activities and the start of 300-296 excavation activities.  

Key elements driving relative implementability, estimated project duration, and estimated costs for the two 
alternatives are summarized in Table 4-1. Although it cannot be implemented as originally envisioned due 
to the updated understanding of site conditions summarized in Chapter 2, Table 4-1 also includes key 
elements of the 2013 remedy for comparative purposes with the two retained alternatives. Costs for 
demolition of the 324 Building are excluded from the two retained alternatives because it will be 
conducted under a separate CERCLA removal action. However, the demolition duration is considered 
when estimating the timeline to achieve the RAOs for both alternatives as described in subsequent 
sections of this FFS.  

4.1 Common Elements of the Coupled and Decoupled Alternatives 
Following demolition of the 324 Building, the Coupled Alternative and Decoupled Alternative reach the 
same endpoint and share the same key elements as highlighted in Table 4-1 and summarized in the 
following subsections. 

4.1.1 Design and Construct New Temporary Enclosure to Support Remote Waste Retrieval 
A new structure would be designed and constructed to support remote waste retrieval operations. 
The envisioned structure would be similar to the ARP enclosure discussed in Chapter 3. The enclosure 
would be sized to accommodate remote excavation operations, the excavation footprint (including 
layback), staging areas for equipment and materials, waste handling and packaging operations, 
maintenance activities, and support areas. The enclosure would also be capable of managing 
ingress/egress and controlling air movement. Figure 4-1 depicts a concept for the features and layout of a 
retrieval structure. Final specifications for the enclosure would be established post-ROD as part of the 
detailed remedy design. 

When no longer needed to support the 300-296 remedial actions, the enclosure would be demolished and 
disposed of at ERDF or other facility approved by EPA.  
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Table 4-1. Comparison of Key Elements of the Two Retained Alternatives 
2013 Remedy Coupled Alternative Decoupled Alternative 

Key Elements of the Alternatives – Pre-324 Building Demolition 

• Conducting operations and 
maintenance to keep the 
324 Building viable for excavation 
of 300-296 waste through the hot 
cell floor 

• Completing structural stability 
modifications for B Cell (original 
design) to support excavating 
300-296 waste through the hot cell 
floor  

• Excavating 300-296 waste through 
the hot cell floor to a depth of 
approximately 8-10 ft using the 
remote excavator arms as 
currently designed and installed 

• Packaging and placing the 
excavated 300-296 waste into 
adjacent 324 Building hot cells 

• Transporting and disposing of 
packaged 300-296 waste in ERDF 

• Filling the excavated area with 
material for shielding/stabilization 
until future remediation phase 

• Conducting operations and 
maintenance to keep the 
324 Building viable for excavation of 
300-296 waste through the hot cell 
floor 

• Replacing B Cell and A/D cranes to 
support handling of waste material 
excavated from 300-296 

• Redesigning and implementing 
structural stability modifications for 
B Cell to support excavating 300-296 
waste through the hot cell floor  

• Excavating 300-296 waste through 
the hot cell floor to a depth of 
approximately 8-10 ft using the 
remote excavator arms as currently 
designed and installed 

• Packaging and placing the 
excavated 300-296 waste into 
adjacent 324 Building hot cells 

• Transporting and disposing of 
packaged 300-296 waste in ERDF 

• Filling the excavated area with 
material for shielding/stabilization 
until future remediation phase 

Not applicable 

Key Elements of the Alternatives – Post-324 Building Demolition 

• Excavating (open air) balance of 
fill material (from pre-demolition 
remote excavation), contaminated 
soil, debris, and below-ground 
structures as needed to achieve 
300-296 RAOs and CULs 

• Packaging (open air), transporting, 
and disposing of excavated 
300-296 waste in ERDF 

• Completing verification sampling 
and waste site reclassification  

• Backfilling the 300-296 excavation 

• Designing and constructing a new 
temporary remote waste retrieval 
enclosure to support continued 
excavation of 300-296 waste  

• Excavating (remote, within 
enclosure) balance of fill material 
(from pre-demolition remote 
excavation), contaminated soil, 
debris, and below-ground structures 
as needed to achieve 300-296 RAOs 
and CULs 

• Packaging (remote, within 
enclosure), transporting, and 
disposing of 300-296 waste in ERDF 

• Demolishing and disposing the 
remote retrieval enclosure  

• Completing verification sampling and 
waste site reclassification  

• Backfilling the 300-296 excavation 

• Designing and constructing a new 
temporary remote waste retrieval 
enclosure to support excavation of 
300-296 waste 

• Excavating (remote, within 
enclosure) contaminated soil, 
debris, and below-ground 
structures as needed to achieve 
300-296 RAOs and CULs 

• Packaging (remote, within 
enclosure), transporting, and 
disposing of 300-296 waste in 
ERDF 

• Demolishing and disposing the 
remote retrieval enclosure  

• Completing verification sampling 
and waste site reclassification  

• Backfilling the 300-296 excavation 

Note: 2013 Remedy information provided for comparative purposes – cannot be implemented as originally envisioned. 
CUL: cleanup level 
ERDF: Environmental Restoration Disposal Facility 
RAO: remedial action objective 
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Figure 4-1.  300-296 Retrieval Structure Concept (Artistic Rendering Only) 
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4.1.2 Excavate 300-296 Contaminated Soil, Debris, and Below-Ground Structures 
RTD would be used to address the contaminated material associated with the 300-296 waste site and 
would consist of the following components: 
• Contaminated soil and debris with concentrations above CULs would be removed, treated as 

necessary to meet disposal facility requirements, and sent to ERDF or another facility approved by 
EPA. Removal would include subsurface structures that are left following demotion of the 
324 Building. The RTD alternative assumes an excavation depth sufficient to meet all RAOs, 
including protection of groundwater and the Columbia River and the prevention of direct exposure.  

• Highly radioactive material (including principal threat wastes) would be excavated using remote 
equipment and isolated by mixing with grout or other suitable blending material to reduce the dose 
rate and to stabilize the waste material. Stabilized material would be removed to the extent necessary 
to ensure protection of human health and the environment and disposed at ERDF or another facility 
approved by EPA. 

• Excavation would employ best practices, which includes appropriately sloped excavation sidewalls 
based on the type of the material being removed, benching, shoring, and proper placement of 
stockpiled material per Occupational Safety and Health Administration standards.  

• Monitoring of removed material would be performed during excavation (after removal of highly 
contaminated soil) to ensure that remediation is adequate to meet the CULs.  

• If the site-specific verification process indicates remaining contamination above the CULs, the extent 
of removal would be increased. 

4.1.3 Verify Achievement of Cleanup Standards and Backfill Excavation 
Verification sampling would be performed to demonstrate that contamination removal has been effective 
and the soil remaining in the excavated area would achieve the CULs and RAOs established in the 
2013 ROD (EPA et al., 2013). Verification sampling would be conducted in accordance with a site-specific 
plan that considers the final excavation footprint and is approved by EPA. Specific elements of the 
verification sampling design would be established in the approved plan. 

Once RAOs and CULs has been met and verified, the excavation would be approved for backfilling. 
Sources for backfill material may include local borrow pits. The backfilled site would be filled and 
contoured to match the surrounding grade and to minimize ponding of water over the remediated waste 
site. 

4.2 Distinguishing Elements of the Coupled Alternative: Partial RTD of 300-296 Through the 
B Cell Floor 

The fundamental distinguishing element for the Coupled Alternative is use of the 324 Building and its hot 
cells to support partial excavation of the 300-296 waste site through the B Cell floor. This includes 
activities needed to maintain and prepare the 324 Building to enable its use that are otherwise not 
required for the Decoupled Alternative. Following demolition of the 324 Building, the common elements 
identified in Section 4.1 would be implemented to complete the remedial action. Additional details for 
distinguishing elements of the Coupled Alternative are summarized in the following subsections. 

4.2.1 324 Building Preparatory Activities  
Preparatory activities would be required to make the 324 Building viable for use in partially excavating 
contaminated soil from 300-296 through the B Cell floor. These include the following:  
• Cranes that service B Cell and A and D Cells would be replaced to support waste handling activities. 

Existing crane failures have occurred as the 324 Building continues to age, and new cranes would be 
needed to safely execute the project.  

• Additional measures to ensure structural stability of the 324 Building and B Cell would be designed 
and implemented. Challenges with implementation of the existing structural design were encountered 
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as summarized in Chapter 2. A supplemental structural stabilization design would be developed and 
implemented to make excavation through the B Cell floor possible without settling that could render 
critical equipment like the hot cells, airlocks, and service cranes unusable.  

• General operation and maintenance activities would be continued to keep the 324 Building viable 
while other preparatory activities such as crane replacements and structural stability measures are 
implemented.  

4.2.2 Soil Excavation from Within B Cell 
Prior to soil excavation, the B Cell floor would be segmented and removed using the remote equipment 
and the REAs. Soil would be excavated beneath the B Cell to a depth of 8 to 10 ft and loaded into waste 
bins using the upper and lower REAs. The B Cell crane would be used to pick up the waste bin and 
transfer the waste bin between B Cell and the airlock. The B Cell crane would be used to place the waste 
bin on the airlock floor. The A/D crane would be used to move a waste bin within the airlock to either 
D Cell, A Cell, or into a shielded waste package.  

The waste packages would be transported to ERDF or other approved facility. Grout would be added to 
cover each layer of waste bins added to a cell and the cell eventually filled with grout to form monoliths. 
The cell monoliths would be separated from the 324 Building and transported to ERDF or other approved 
facility for disposal. 

After remote soil excavation from beneath B Cell was completed, grout would be added to fill the 
excavation to the original floor elevation and enable future demolition of the 324 Building and remediation 
of the remaining contamination in the 300-296 waste site. 

4.2.3 Remaining Soil Excavation Post-Demolition 
After demolition and removal of the 324 Building, the common elements identified in Section 4.1 would be 
implemented to complete the remedial action for the 300-296 waste site, including design and 
construction of a new structure to support remote waste retrieval operations for remaining highly 
contaminated soil. The grout-filled void space from the pre-demolition excavation of highly contaminated 
soil through the B Cell floor would enable some efficiency with initial post-demolition excavation activities 
until the interface is reached between the grout material and remaining contaminated soil from the 
300-296 waste site. 

4.2.4 Duration and Cost Estimate for the Coupled Alternative 
The timeline for completion of activities and key elements of the estimated costs associated with the 
300-296 waste site remediation for the Coupled Alternative is shown in Figure 4-2. The time to achieve 
RAOs for the Coupled Alternative is approximately 12 years from the project start, assuming continuous 
work activities for the 300-296 remedial action and the 324 Building removal action. Costs for disposition 
and demolition of the 324 Building are excluded from estimates for the Coupled Alternative as they will be 
addressed as part of the CERCLA removal actions in the 300 Area. However, the estimated duration of 
324 Building demolition activities is considered in this FFS when estimating the timeline to achieve the 
RAOs for the Coupled Alternative.  
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Figure 4-2.  300-296 Coupled Alternative Timeline and Estimated Cost 

ACTIVITIES

Amended ROD Complete ◊ 
324 Crane Replacement/Structural Stabilization $100.3M

Training and Cell Door Sealing (A, C, and D Cells) $36.7M

300-296 Soil Removal/Packaging (via REA) and B Cell Grouting  $74.4M

324 Deactivation and Demo Prep (Removal Action)

324 Demolition (Removal Action)

324 Min Safe & Support (Remedial Action/Removal Action ) $87.5M

Planning, Design, and Documentation $19.7M

Mobilization, Sitework, Construct New Retrieval Enclosure $87.5M

B Cell Structure Removal and 300-296 Excavation $9.4M

Waste Processing

Verification Sampling $0.2M

Site Backfill and Cleanup Verification Documentation $6.4M
(Closeout extended through end of FY below)

YEAR 4 YEAR 5 YEAR 6 YEAR 7

YEARS300-296 Remediation - Coupled Alternative
 YEAR 1 YEAR 2 YEAR 3 YEAR 12YEAR 11YEAR 8 YEAR 9 YEAR 10

$15.8

12-year duration
$438M estimated cost 

(nondiscounted)
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EPA’s 2000 CERCLA Cost Guidance (OSWER Directive 9355.0-75, A Guide to Developing and 
Documenting Cost Estimates During the Feasibility Study) was used to develop the protocols for 
CERCLA cost estimating at the Hanford Site. The updated understanding of the 300-296 contamination, 
324 hot cell structural stability challenges, and continued 324 Building aging were factored into the 
development of cost and schedule estimates for the Coupled Alternative (ECE-24-300NPL00001, 
Environmental Cost Estimates (ECE) for FFS for Remedial Action at the 300-296 Waste Site; 
ECF-300NPL-24-0073, Environmental Calculation File (ECF) for Cost Estimates for FFS for Remedial 
Action at the 300-296 Waste Site). Elements of the cost estimate include the following: 
• The present value estimate represents the hypothetical amount needed to be set aside at the initial 

point in time (the base year) to ensure that funds would be available in the future as they are required 
assuming certain economic conditions specified in EPA’s 2000 CERCLA Cost Guidance (OSWER 
Directive 9355.0-75) are met. The present value estimate is calculated based on a predetermined 
interest rate, termed the discount rate, that is adjusted for the impacts of inflation and the time period 
over which the remedy will be completed. 

• The non-discounted cost estimate is a simplified estimate specified by EPA’s 2000 CERCLA Cost 
Guidance (OSWER Directive 9355.0-75) that represents the total amount in constant 2024 dollars 
necessary to implement the remedy assuming no escalation or inflation occurs.  

Estimated costs for the Coupled Alternative are presented as follows: 
• Total non-discounted cost: $438 million 
• Total present value cost: $370 million (-30% to +50% CERCLA range: $259 million to $554 million) 

These order-of-magnitude cost estimates are based on the best available information regarding the 
anticipated scope for the Coupled Alternative and are expected to be within -30% to +50% of the actual 
project costs, at an 80% confidence interval. Changes in the cost elements may occur through 
development of the post-ROD remedial design for the selected remedial alternative.  

4.3 Distinguishing Elements of the Decoupled Alternative: RTD of 300-296 Following Demolition 
of the 324 Building  

For the Decoupled Alternative, implementation of the remedial action would begin after demolition and 
removal of the 324 Building. This affects the overall implementability, cost, and duration for the project 
relative to the Coupled Alternative. Following demolition of the 324 Building, the common elements 
identified in Section 4.1 would be implemented to complete the remedial action. Additional details for 
distinguishing elements of the coupled alternative are summarized in the following subsections. 

4.3.1 Soil RTD Post-Demolition 
Once the 324 Building has been demolished and removed, there are no distinguishing elements for the 
Decoupled Alternative from common elements identified in Section 4.1 that would be implemented to 
complete the remedial action for the 300-296 waste site. 

4.3.2 Duration and Cost Estimate for the Decoupled Alternative 
The timeline for completion of activities and key elements of the estimated costs associated with the 
300-296 waste site remediation for the Decoupled Alternative is shown in Figure 4-3. The time to achieve 
RAOs for the Decoupled Alternative is approximately 8.5 years from the project start, assuming 
continuous work activities for the 324 Building removal action and 300-296 remedial action. Costs for 
disposition and demolition of the 324 Building are excluded from estimates for the Decoupled Alternative 
as they will be addressed as part of the CERCLA removal actions in the 300 Area. However, the 
estimated duration of 324 Building demolition activities is considered in this FFS when estimating the 
timeline to achieve the RAOs for the Decoupled Alternative. 

The updated understanding of the 300-296 contamination was factored into the development of cost and 
schedule estimates for the Decoupled Alternative (ECE-24-300NPL00001, ECF-300NPL-24-0073). 
Elements of the cost estimate include the present value estimate and non-discounted estimate as defined 
in Section 4.2.4. 
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Figure 4-3.  300-296 Decoupled Alternative Timeline and Estimated Cost 

ACTIVITIES

Amended ROD Complete      ◊   
Deactivation and Demo Prep (Removal Action)

324 Demolition (Removal Action)

324 Min Safe & Support (Removal Action)

Planning, Design, and Documentation $22.8M

Mobilization, Sitework, Construct New Retrieval Enclosure $86M

B Cell Structure Removal and 300-296 Excavation $17.3M

Waste Processing

Verification Sampling $0.2M

Site Backfill and Cleanup Verification Documentation  $6.4M

YEAR 4 YEAR 5 YEAR 6 YEAR 7

YEARS300-296 Remediation - Decoupled Alternative
YEAR 1 YEAR 2 YEAR 3 YEAR 12YEAR 11YEAR 8 YEAR 9 YEAR 10

$69.3M

8.5-year duration
$202M estimated cost 

(nondiscounted)
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Costs for the Decoupled Alternative are as follows: 
• Total non-discounted cost: $202 million 
• Total present value cost: $164 million (-30 to +50% CERCLA range: $115 to $246 million) 

These order-of-magnitude cost estimates are based on the best available information regarding the 
anticipated scope for the Decoupled Alternative and are expected to be within -30% to +50% of the actual 
project costs, at an 80% confidence interval. Changes in the cost elements may occur through 
development of the post-ROD remedial design for the selected remedial alternative.   
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5 Detailed Analysis of Remedial Alternatives 
This chapter provides an analysis of the two retained remedial alternatives against the nine criteria 
established in the NCP (40 CFR 300.430). This FFS is somewhat unique in that the two alternatives 
being evaluated and compared are both RTD alternatives and vary primarily based on use of the 
324 Building to support the partial excavation. Both alternatives achieve the same RAOs and meet the 
same CULs established in the 2013 ROD (EPA et al., 2013). The endpoints for remediation are identical 
and do not change based on the alternative. Since many elements are identical and consistent with the 
original 2013 ROD, the analysis against the nine criteria specified in the NCP can be tailored and focused 
to specific items relevant to the situation. 

The requirements for the analysis are first specified. Then an individual analysis of each alternative 
against the nine criteria is performed. Following the individual analysis, a comparative analysis of the 
alternatives is performed based on the findings from the individual analyses. 

5.1 National Contingency Plan Requirements for Alternatives Analysis: The “Nine Criteria” 
When performing an FS, the NCP (40 CFR 300.430(e)(9)(ii)) directs the use of nine criteria to evaluate 
the remedial alternatives individually and directs a comparative analysis of relative performance of each 
alternative against the nine criteria. Those criteria are specified in 40 CFR 300.430(f) and are grouped 
into three categories:  
• “Threshold Criteria” are requirements that each alternative must meet in order to be eligible for 

selection as the preferred alternative. 
• “Primary Balancing Criteria” are criteria used to illustrate differences or tradeoffs between 

alternatives. 
• “Modifying Criteria” may be considered to the extent that information is available during the FS but 

can be fully considered after feedback from the state and following review of public and Tribal Nation 
comments on the proposed plan.  

These criteria are further described in Table 5-1. 

Table 5-1.  Description of the Nine Criteria Used for Remedy Analysis 

Criteria Description 
Threshold Criteria 

Overall Protection of Human 
Health and the Environment 

Addresses whether or not a remedy provides adequate protection and describes 
how risks posed through each pathway are eliminated, reduced, or controlled. 

Compliance with ARARs Addresses whether or not a remedy will meet cleanup levels or criteria found in 
appropriate federal and state environmental requirements or provide justification 
for a waiver. 

Primary Balancing Criteria 

Long-Term Effectiveness and 
Permanence 

Refers to the ability of a remedy to provide reliable protection of human health 
and the environment over time. 

Reduction of Toxicity, Mobility, 
or Volume of Contaminants 
through Treatment 

Refers to the preference for a remedy that reduces health hazards, the 
movement of contaminants, or the quantity of contaminants at the site through 
treatment. 

Short-Term Effectiveness Addresses the period of time needed to complete the remedy and any adverse 
effects to human health and the environment that may be caused during the 
construction and implementation of the remedy. 

Implementability Refers to the technical and administrative feasibility of the remedy, including the 
availability of materials and services needed to carry out the remedy and 
coordination of federal, state, and local governments to work together to clean up 
the site. 
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Table 5-1.  Description of the Nine Criteria Used for Remedy Analysis 

Criteria Description 
Cost Evaluates the estimated capital and operation and maintenance costs of each 

alternative in comparison to other, equally protective measures. 

Modifying Criteria 

State Acceptance Indicates whether the State of Washington accepts or rejects the preferred 
alternative. 

Community Acceptance Indicates whether the public and Tribal Nations accept or reject the preferred 
alternative.  

ARAR: applicable or relevant and appropriate requirement 

 

The following sections present the individual and then comparative analysis of the selected alternatives 
against the nine criteria. 

5.2 Preliminary Evaluation of Nine Criteria Factors 
Chapter 6, “Detailed Analysis of Alternatives,” of the 1988 RI/FS Guidance (OSWER Directive 9355.3-01) 
provides factors for consideration with each of the nine criteria. These factors, in addition to specific 
guidance on preparing CERCLA cost estimates, were used to guide the individual and comparative 
analyses of alternatives.  

5.2.1 Threshold Criteria 
Threshold criteria specified in the NCP (40 CFR 300.430) and how the alternatives compare against the 
criteria are described as follows: 
• Overall Protection of Human Health and the Environment  

− The alternatives are identical in achieving overall protection and meet RAOs and CULs.  
− There is no difference between the alternatives based on this factor. 

• Compliance with ARARs  
− As discussed in Section 3.3.3, the original ARARs from the 2013 ROD (EPA et al., 2013) remain 

valid. Both alternatives are required to be compliant with ARARs, and no waivers are envisioned. 
Requirements are identical. 

− There is no difference between the alternatives based on this factor. 

Both the Coupled and Decoupled Alternatives meet threshold criteria equally. Since the alternatives meet 
the threshold criteria, as outlined in the 2013 ROD (EPA et al., 2013) that selected RTD, they do not 
require an individual analysis. The comparative analysis will not show a difference between the 
alternatives. 

5.2.2 Balancing Criteria 
How the alternatives compare against the NCP balancing criteria are summarized as follows, with 
underlined elements denoting analyses that will be performed in the FFS based on distinguishing features 
of the alternatives. 
• Long-Term Effectiveness and Permanence  

− Both alternatives achieve identical endpoints following remediation. Material that is excavated 
would be disposed in a similar manner for both alternatives.  

− There is no difference between the alternatives based on this factor. 
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• Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment  
− The alternatives provide identical reduction through treatment.  
− There is no difference between the alternatives based on this factor. 

• Short-Term Effectiveness  
− Short-Term Protection 

 Both alternatives would be performed in a manner consistent with other Hanford Site 
300 Area RTD activities, which provides appropriate protection of the community, workers, 
and the environment.  

 There is no difference based on short-term protection during implementation. 
− Time Until RAOs are Achieved 

 The time until RAOs are achieved would not be the same for the two alternatives.  
 The time to achieve RAOs is the primary consideration for short-term effectiveness and will 

be evaluated as a differentiating element.in the detailed analysis. 
• Implementability  

− The alternatives differ considerably for implementability, with the Coupled Alternative using the 
324 Building for the first portion of excavation versus the Decoupled Alternative, which does not 
rely on the building. Maintenance and upgrades to the equipment within the building, along with 
additional structural stabilization needed to perform the Coupled Alternative, creates 
differentiation between the alternatives. Reliance on use of the 324 Building to implement the 
Coupled Alternative also includes inherent worker exposures to additional radiological and 
industrial hazards that must be accounted for in planning and execution for the maintenance 
activities and upgrades.  

− Implementability will be evaluated as a differentiating element in the detailed analysis. 
• Cost  

− The cost of the alternatives will meaningfully differ. 
− Cost is a factor that will be evaluated as a differentiating element in the detailed analysis. 

Both the Coupled and Decoupled Alternatives are equivalent in long-term effectiveness and permanence; 
reduction of toxicity, mobility, or volume of contaminants through treatment; and elements of short-term 
effectiveness associated with protection of the community, workers, and environment. The alternatives 
are not differentiated for these factors and therefore do not require an individual analysis. 
The comparative analysis of alternatives will revisit the factors. 

5.2.3 Modifying Criteria 
State Acceptance and Community Acceptance are specified as modifying criteria in the NCP 
(40 CFR 300.430). The 1988 RI/FS Guidance (OSWER Directive 9355.3-01) notes that “State and 
community acceptance will be addressed in the ROD once formal comments on the RI/FS Report and the 
proposed plan have been received and a final remedy selection decision is being made.” State and 
community comments were received and considered in the 2013 ROD (EPA et al., 2013). Additional 
comments related to the alternatives being considered in the FFS will be addressed following release of 
the proposed plan and corresponding public comment period. 

5.2.4 Summary of Criteria Used for Analysis in the Focused Feasibility Study 
Table 5-2 summarizes how the two final alternatives will be evaluated in the FFS, with text in the last 
column bolded to highlight the analysis that will be performed in detail.  
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Table 5-2. Summary of How Rationale and Conclusion on Each Criterion Will Be Evaluated in the FFS 
Category Criteria Comparison to Criterion How Addressed in the FFS* 

Threshold 
Criteria 

Overall Protection of 
Human Health and the 
Environment 

Both alternatives provide identical 
protection and meet RAOs and 
CULs. 

Both alternatives meet the 
threshold and cannot be 
differentiated based on the 
criterion. 

Compliance with 
ARARs 

Both alternatives would comply with 
ARARs. 

Both alternatives meet the 
threshold and cannot be 
differentiated based on the 
criterion. 

Balancing 
Criteria 

Long-Term 
Effectiveness and 
Permanence 

Both alternatives provide identical 
long-term effectiveness and 
permanence. 

Both alternatives are equally 
effective and permanent and 
cannot be differentiated 
based on the criterion. 

Reduction of Toxicity, 
Mobility, or Volume of 
Contaminants through 
Treatment 

Both alternatives provide similar 
reduction of toxicity, mobility, or 
volume of contaminants. 

The alternatives provide 
equivalent reduction and 
cannot be differentiated 
based on the criterion. 

Short-Term 
Effectiveness 

Both alternatives apply RTD methods 
and Hanford Site procedures shown 
and accepted to be effective in 
protection of public, workers, and the 
environment. The time to achieve 
RAOs will differ. 

Protection of public, 
workers, and environment 
cannot be differentiated. 
Time to achieve RAOs for 
the two alternatives will be 
evaluated against this 
criterion.  

Implementability The alternatives vary considerably in 
implementability, primarily due to the 
Coupled Alternative’s use of the 
324 Building, which requires 
upgrades to equipment and 
continued maintenance.  

Implementability for the 
two alternatives will be 
evaluated. 

Cost The alternatives vary in cost based 
on the different elements involved 
with each alternative and timeframes.  

Cost for the two 
alternatives will be 
evaluated. 

Modifying 
Criteria 

State Acceptance State acceptance for RTD was 
addressed previously. It will be 
evaluated against specific elements 
of the proposed remedy following 
release of the FFS report and 
proposed plan.  

State acceptance will not be 
evaluated in the FFS. 

Community 
Acceptance 

Community acceptance for RTD was 
addressed previously. It will be 
evaluated against specific elements 
of the proposed remedy following 
release of the FFS report and 
proposed plan.  

Community acceptance will 
not be evaluated in the FFS. 

*Bolded text indicates analysis that will be performed in detail. 
ARAR: applicable or relevant and appropriate requirement 
CUL: cleanup level 
FFS: focused feasibility study 
RAO: remedial action objective 
RTD: remove, treat, and dispose 
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5.3 Individual Analysis of Coupled Alternative: Partial RTD of 300-296 Through the B Cell Floor 
This section provides the individual evaluation of the Coupled Alternative. Italicized bold text under the 
following subsection headings identify “Specific Factor Considerations” noted in the 1988 RI/FS Guidance 
(OSWER Directive 9355.3-01). These analysis factors and considerations are incorporated into the 
individual evaluation of Short-Term Effectiveness and Implementability for the Coupled Alternative. 

5.3.1 Short-Term Effectiveness 
How long until protection against the threats being addressed by the specific action is achieved? 
How long until any remaining site threats will be addressed? How long until remedial response 
objectives are achieved? 

The primary factor evaluated for short-term effectiveness is time until threats are addressed and RAOs 
are achieved for the 300-296 waste site. Although a portion of the highly contaminated soil from the 
300-296 waste site is addressed before 324 Building demolition in accordance with the Coupled 
Alternative, this would not be a significant benefit in the short term because the contamination is in a 
stable configuration beneath the 324 Building footprint. As presented in Chapter 4, the estimated time to 
achieve RAOs for the Coupled Alternative is approximately 12 years from the project start (assuming 
continuous work activities for the 300-296 remedial action and the 324 Building removal action). 
This duration accounts for the additional remote excavation activities that would be required after 
324 Building demolition to remove remaining highly contaminated soil necessary to achieve the RAOs. 

5.3.2 Implementability 
The primary factors evaluated for implementability include technical feasibility, administrative feasibility, 
and availability of services and materials.  

5.3.2.1 Technical Feasibility 
Analysis factors noted in the 1988 RI/FS Guidance (OSWER Directive 9355.3-01) for assessment of 
technical feasibility include the ability to construct and operate technology, reliability of technology, ease 
of undertaking additional remedial actions (if necessary), and monitoring considerations. 

5.3.2.1.1 Ability to Construct and Operate Technology 
What difficulties may be associated with construction? What uncertainties are related to 
construction? 

A number of difficulties must be addressed to construct and implement the Coupled Alternative. 
Uncertainties related to the construction will be present due to conditions that will not be fully revealed 
until work proceeds using the equipment within the 324 Building. Specific difficulties and uncertainties that 
exist for the Coupled Alternative include the following: 
• As has been noted for continuing activities within the 324 Building, equipment degradation continues. 

Therefore, even with the replacement of known degraded equipment, there are likely to be additional 
equipment issues. 

• A difficulty related to the use of the 324 Building is use of the B Cell and A/D Cell overhead cranes 
within the building. The cranes are critical for the placement and use of other equipment, and the 
cranes need to be replaced. Crane maintenance or replacement also requires site worker entries in 
areas with elevated dose rates (on the order of 100 mrem/hr).  

• Implementation of the Coupled Alternative would need to reevaluate how the structural stability of 
B Cell would be maintained, given the challenges with installation of pipe casings to provide structural 
stability of the B Cell structure and increased degradation of the acrylamide. Additional structural 
design would need to be performed and implemented to achieve adequate stability prior to 
proceeding with remote excavation through the B Cell floor. 

• After accessible contaminated media is excavated using the REAs within B Cell, the excavation 
would need to be interim filled until post-demolition remedial actions resume. This would increase the 
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total waste volumes that would need to be remediated. However, the interim filled void space from the 
pre-demolition excavation of highly contaminated soil through the B Cell floor would enable some 
efficiency with initial post-demolition excavation activities until the interface is reached with the 
remaining contaminated soil from the 300-296 waste site. 

The collective impacts of these difficulties and uncertainties lead to a high probability of project risks that 
could lead to schedule delays and increased cost during execution. Reliance on use of the 324 Building 
to implement the Coupled Alternative also includes inherent worker exposures to additional radiological 
and industrial hazards that must be accounted for in planning and execution for the maintenance activities 
and upgrades. 

5.3.2.1.2 Reliability of Technology 
What is the likelihood that technical problems will lead to schedule delays? 

As noted in Chapter 2, continued degradation of equipment within the 324 Building has presented a range 
of routine maintenance issues as well as equipment upgrades needed to use the building for execution of 
the remediation project. The equipment used for remediation of the soil below B Cell and equipment 
infrastructure including cranes and ventilation equipment has experienced numerous failures and has 
proven to be highly unreliable. These failures pose schedule concerns, potential risks to the workforce to 
continually maintain and replace the equipment, and concerns that equipment may fail during critical soil 
remediation operations. 

Following deactivation and demolition of the 324 Building, remediation would be completed using remote 
excavating equipment within the temporary waste retrieval enclosure. While technical problems would be 
possible, the approach and equipment identified for excavation was specifically rated higher than other 
removal methods because of the robustness of the approach and ability to adjust to uncertain conditions. 
The technology for the equipment as well as the temporary retrieval enclosure are well proven. 

5.3.2.1.3 Ease of Undertaking Additional Remedial Actions, if Necessary 
What likely future remedial actions may be anticipated? How difficult would it be to implement the 
additional remedial actions, if required? 

The Coupled Alternative using the 324 Building for the initial soil removal and completing the removal 
(post-324 Building demolition) under a temporary waste retrieval enclosure provides flexibility and 
adaptability for remediation of 300-296 soil to achieve RAOs and CULs.  

5.3.2.1.4 Monitoring Considerations 
Do migration or exposure pathways exist that cannot be monitored adequately? What risks of 
exposure exist should monitoring be insufficient to detect failure? 

The cesium and strontium contamination associated with the 300-296 waste site can be effectively 
monitored with handheld units or detectors mounted to equipment. These detectors have been used for 
excavation and disposal work across the Hanford Site, and the safety and monitoring and contingency 
protocols are well-established and protective of workers and the public. In addition, plans for air 
monitoring and control of water or other materials that have the potential to mobilize contaminants during 
remedy implementation will be established as part of the post-ROD remedial design. 

5.3.2.2  Administrative Feasibility 
What steps are required to coordinate with other agencies? What steps are required to set up 
long-term or future coordination among agencies? Can permits for offsite activities be obtained if 
required? 

Assessment of administrative feasibility is centered on coordination with other agencies. Work at the 
Hanford Site is carefully coordinated by the Tri-Party Agreement (Ecology et al., 1989) agencies. 
The agencies have well-established procedures and work under a formalized agreement. Although no 
offsite work is anticipated, it would be coordinated by the Tri-Party Agreement agencies if needed. 
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Some coordination with PNNL, which operates the adjacent 325 Laboratory facility, will be needed during 
remedial action and is manageable. 

5.3.2.3 Availability of Services and Materials  
The three analysis factors noted in the 1988 RI/FS Guidance (OSWER Directive 9355.3-01) are assessed 
for availability of services and materials. 

5.3.2.3.1 Availability of Treatment, Storage Capacity, and Disposal Services 
Are adequate treatment, storage capacity, and disposal services available? How much additional 
capacity is necessary? Does the lack of capacity prevent implementation? What additional 
provisions are required to ensure the needed additional capacity? 

Most low-activity waste at the Hanford Site is disposed at ERDF in the Central Plateau area of the 
Hanford Site. The disposal facility has a capacity of 21 million tons that will be expanded with the addition 
of Supercell 11. Contaminated soil and debris from the 300-296 waste site is anticipated to meet the 
acceptance criteria for disposal at ERDF and will be verified prior to shipment. As the volume of material 
being excavated from the 300-296 waste site is relatively small compared to the available capacity of 
ERDF, adequate capacity will be available for disposal.  

5.3.2.3.2 Availability of Necessary Equipment and Specialists 
Are the necessary equipment and specialists available? What additional equipment and 
specialists are required? Does the lack of equipment and specialists prevent implementation? 
What additional provisions are required to ensure the needed equipment and specialists? 

Mockup testing and training must be completed prior to operations within the 324 Building. This testing 
and training would occur at an offsite location so operators could prepare and become skilled at using the 
REAs for the complex excavation and packaging operations required.  

Excavation and other construction work associated with the use of the temporary waste retrieval 
enclosure would be complex but is similar to other remediation activities conducted at the Hanford Site 
and other DOE sites. It is expected that there would be contractors with sufficiently trained personnel and 
experience to perform the necessary remediation activities. 

5.3.2.3.3 Availability of Prospective Technologies 
Are technologies under consideration generally available and sufficiently demonstrated for the 
specific application? Will technologies require further development before they can be applied 
full-scale to the type of waste at the site? When should the technology be available for full-scale 
use? Will more than one vendor be available to provide a competitive bid? 

Technology for use of the REAs exists and has been implemented based on the specific designs 
developed for installation and use within the 324 Building B Cell to support partial excavation of the 
300-296 waste site through the cell floor.  

Following completion of remediation through the 324 Building, the remaining work excavation using the 
temporary waste retrieval enclosure would be performed using equipment and methods that have been 
and are being used at the Hanford Site and other DOE sites. The methods will require adaptation to the 
unique conditions of the 300-296 waste site. Dose management will be a primary concern, with methods 
developed and applied for excavation, packaging, and transport of waste to ensure safe operations. 

5.3.3 Cost  
As presented in Chapter 4, non-discounted and present value costs for execution of the Coupled 
Alternative are estimated to be $438 million and $370 million, respectively. 
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5.4 Individual Analysis of Decoupled Alternative: RTD of 300-296 Following 
Demolition of the 324 Building 

This section provides the individual evaluation of the Decoupled Alternative. Italicized bold text under the 
subsection headings that follow identify “Specific Factor Considerations” noted in the 1988 RI/FS 
Guidance (OSWER Directive 9355.3-01). These analysis factors and considerations are incorporated into 
the individual evaluation of Short-Term Effectiveness and Implementability for the Decoupled Alternative. 

5.4.1 Short-Term Effectiveness 
How long until protection against the threats being addressed by the specific action is achieved? 
How long until any remaining site threats will be addressed? How long until remedial response 
objectives are achieved? 

The primary factor evaluated for short-term effectiveness is time until threats are addressed and RAOs 
are achieved for the 300-296 waste site. As presented in Chapter 4, the estimated time to achieve RAOs 
for the Decoupled Alternative is approximately 8.5 years from the project start, assuming continuous work 
activities for the 324 Building removal action and the 300-296 remedial action. 

5.4.2 Implementability 
The primary factors evaluated for implementability include technical feasibility, administrative feasibility, 
and availability of services and materials. 

5.4.2.1 Technical Feasibility 
Analysis factors noted in the 1988 RI/FS Guidance (OSWER Directive 9355.3-01) for assessment of 
technical feasibility include the ability to construct and operate technology, reliability of technology, ease 
of undertaking additional remedial actions (if necessary), and monitoring considerations. 

5.4.2.1.1 Ability to Construct and Operate Technology 
What difficulties may be associated with construction? What uncertainties are related to 
construction? 

The Decoupled Alternative will not rely on the aged 324 Building and B Cell infrastructure. Consequently, 
the ability to construct and operate technology specific for the 300-296 site conditions and anticipated 
extent of contamination is anticipated to be manageable leveraging experience with retrieval enclosures 
and radioactive material handling practices at the Hanford Site and within the DOE complex.  

5.4.2.1.2 Reliability of Technology 
What is the likelihood that technical problems will lead to schedule delays? 

The Decoupled Alternative will not require stabilization of the B Cell structure; therefore, challenges with 
installation of the pipe casings and degradation of the acrylamide will not apply. 

Following demolition and removal of the 324 Building, remediation would be completed using remote 
excavating equipment within the temporary waste retrieval enclosure. While technical problems are 
possible, the approach and equipment identified for excavation enables the ability to adjust to uncertain 
conditions. The technology for the equipment as well as the temporary retrieval enclosure is well proven. 

5.4.2.1.3 Ease of Undertaking Additional Remedial Actions, If Necessary 
What likely future remedial actions may be anticipated? How difficult would it be to implement the 
additional remedial actions, if required? 

The Decoupled Alternative would provide flexibility and adaptability for remediation of 300-296 soil to 
achieve RAOs and CULs in a single phase. The waste retrieval enclosure would be constructed to be 
capable of supporting remote excavation operations and robust enough to handle a range of expected 
radiological and physical conditions to complete remedial action at the 300-296 waste site. 
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5.4.2.1.4 Monitoring Considerations 
Do migration or exposure pathways exist that cannot be monitored adequately? What risks of 
exposure exist should monitoring be insufficient to detect failure? 

The cesium and strontium contamination associated with the 300-296 waste site can be effectively 
monitored with handheld units or detectors mounted to equipment. These detectors have been used for 
excavation and disposal work across the Hanford Site and the safety and monitoring and contingency 
protocols are well-established and protective of workers and the public. In addition, plans for air 
monitoring and control of water or other materials that have the potential to mobilize contaminants during 
remedy implementation will be established as part of the post-ROD remedial design. 

5.4.2.2 Administrative Feasibility 
What steps are required to coordinate with other agencies? What steps are required to set up 
long-term or future coordination among agencies? Can permits for offsite activities be obtained if 
required? 

Assessment of administrative feasibility is centered on coordination with other agencies. Work at the 
Hanford Site is carefully coordinated by the Tri-Party Agreement (Ecology et al., 1989) agencies. 
The agencies have well-established procedures and work under a formalized agreement. Although no 
offsite work is anticipated, it would be coordinated by the Tri-Party Agreement agencies if needed. Some 
coordination with PNNL, which operates the adjacent 325 Laboratory facility, will be needed during 
remedial action and is manageable. 

5.4.2.3 Availability of Services and Materials 
The three analysis factors noted in the 1988 RI/FS Guidance (OSWER Directive 9355.3-01) are assessed 
for availability of services and materials. 

5.4.2.3.1 Availability of Treatment, Storage Capacity, and Disposal Services 
Are adequate treatment, storage capacity, and disposal services available? How much additional 
capacity is necessary? Does the lack of capacity prevent implementation? What additional 
provisions are required to ensure the needed additional capacity? 

Most low-activity waste at the Hanford Site is disposed at ERDF in the Central Plateau area of the 
Hanford Site. The disposal facility has a capacity of 21 million tons that will be expanded with the addition 
of Supercell 11. Contaminated soil and debris from the 300-296 waste site is anticipated to meet the 
acceptance criteria for disposal at ERDF and will be verified prior to shipment. As the volume of material 
being excavated from the 300-296 waste site is relatively small compared to the available capacity of 
ERDF, adequate capacity will be available for disposal.  

5.4.2.3.2 Availability of Necessary Equipment and Specialists 
Are the necessary equipment and specialists available? What additional equipment and 
specialists are required? Does the lack of equipment and specialists prevent implementation? 
What additional provisions are required to ensure the needed equipment and specialists? 

Adequate equipment and specialists are anticipated to be available to perform the work required for 
successful completion of the 300-296 waste site remediation using the methods described for the 
Decoupled Alternative. 

5.4.2.3.3 Availability of Prospective Technologies 
Are technologies under consideration generally available and sufficiently demonstrated for the 
specific application? Will technologies require further development before they can be applied 
full- scale to the type of waste at the site? When should the technology be available for full-scale 
use? Will more than one vendor be available to provide a competitive bid? 

Excavation using the temporary waste retrieval enclosure would be performed using equipment and 
methods that have been and are being used at the Hanford Site and other DOE sites. The methods would 
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require adaptation to the unique conditions of the 300-296 waste site to ensure protective operations. 
Dose management will be a primary concern, with methods developed and applied for excavation, 
packaging, and transport of waste to ensure safe operations.  

5.4.3 Cost  
As presented in Chapter 4, non-discounted and present value costs for execution of the Decoupled 
Alternative are estimated to be $202 million and $164 million, respectively. 

5.5 Comparative Analysis of Alternatives  
The Coupled and Decoupled Alternatives were evaluated individually and then comparatively against the 
nine criteria specified in the NCP (40 CFR 300.430) and EPA 1988 RI/FS Guidance (OSWER 
Directive 9355.3-01). Both alternatives were found to meet the threshold criteria of overall protection of 
human health and the environment and compliance with ARARs. In comparing the alternatives against 
the balancing criteria, both were equally successful in providing long-term effectiveness and permanence 
and reducing toxicity, mobility, or volume of contaminants through treatment. The Decoupled Alternative 
was preferred over the Coupled Alternative for short-term effectiveness, implementability, and cost. 
Modifying criteria will be considered after the public comment period. 

Based on the threshold and balancing criteria comparative analysis, the Decoupled Alternative is viewed 
more favorably for remediation of 300-296 waste site material as summarized in Table 5-3 and the 
subsections that follow. 

Table 5-3.  Summary of the Analysis of Alternatives Against the Nine Criteria 

Criteria 

Coupled Alternative: Limited 
RTD of 300-296 Through 

B Cell Floor 

Decoupled Alternative: RTD 
of 300-296 Following 

Demolition of 324 Building Comparison/Conclusion 
Threshold Criteria 

Overall Protection of 
Human Health and the 
Environment 

Meets the RAOs for protection 
of human health and the 
environment. 

Meets the RAOs for protection 
of human health and the 
environment. 

No difference. The 
alternatives would provide 
equal overall protection. 

Compliance with 
ARARs 

Satisfies the ARARs 
established for site. 

Satisfies the ARARs 
established for the site. 

No difference. Both 
alternatives expected to be 
fully compliant with ARARs. 
No ARAR waiver would be 
needed. 

Primary Balancing Criteria 

Long-term 
Effectiveness and 
Permanence 

Provides long-term 
effectiveness and permanence 
by removing contaminated soil 
and debris and disposing in 
ERDF or other approved 
disposal facility.  

Provides long-term 
effectiveness and 
permanence by removing 
contaminated soil and debris 
and disposing in ERDF or 
other approved disposal 
facility. 

Equally effective and 
permanent long term. 

Reduction of Toxicity, 
Mobility, or Volume of 
Contaminants through 
Treatment 

Reduces mobility of 
contaminants through removal 
and placement into engineered 
disposal cells at ERDF or other 
approved disposal facility. 

Reduces mobility of 
contaminants through removal 
and placement into 
engineered disposal cells at 
ERDF or other approved 
disposal facility. 

Equivalent reduction of 
toxicity, mobility, or volume 
of contaminants through 
treatment. 
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Table 5-3.  Summary of the Analysis of Alternatives Against the Nine Criteria 

Criteria 

Coupled Alternative: Limited 
RTD of 300-296 Through 

B Cell Floor 

Decoupled Alternative: RTD 
of 300-296 Following 

Demolition of 324 Building Comparison/Conclusion 
Short-Term 
Effectiveness 

Work would be performed in a 
manner that is protective of the 
public, workers, and 
environment. The time to 
achieve RAOs would be 
approximately 12 years. 

Work would be performed in a 
manner that is protective of 
the public, workers, and 
environment. The time to 
achieve RAOs would be 
approximately 8.5 years. 

Equally protective of human 
health and the environment. 
The time to achieve RAOs 
would be approximately 
3.5 years shorter for the 
Decoupled Alternative.  

Implementability Work includes steps necessary 
to upgrade the 324 Building 
and its equipment to enable 
excavation from within B Cell. 
Remediation of 300-296 
performed in two phases, pre- 
and post-demolition. Reliance 
on use of the 324 Building to 
perform the Coupled 
Alternative involves inherent 
worker exposures to additional 
radiological and industrial 
hazards that must be 
accounted for in planning and 
execution for the maintenance 
activities and upgrades. 

Remediation of 300-296 
performed in single phase, 
post-demolition. 324 Building 
maintenance and upgrades 
are unnecessary to support 
implementation. 

The Decoupled Alternative 
is simplified and more 
implementable due to the 
absence of extra steps 
necessary to upgrade the 
324 Building and its 
equipment to enable 
excavation from within 
B Cell. Reliance on use of 
the 324 Building to perform 
the Coupled Alternative 
involves inherent worker 
exposures to additional 
radiological and industrial 
hazards that must be 
accounted for in planning 
and execution for the 
maintenance activities and 
upgrades. 

Cost Non-discounted: ~$438 million 
Present value: ~$370 million 

Non-discounted: ~$202 million 
Present value: ~$164 million 

The Decoupled Alternative 
is more cost effective, 
primarily due to avoided 
costs associated with 
building maintenance and 
upgrades for the Coupled 
Alternative. 

Modifying Criteria 

State Acceptance Presumably supportive as RTD 
continues to be used as was 
selected in the 2013 ROD 
(EPA et al., 2013). 

Presumably supportive as 
RTD continues to be used as 
was selected in the 2013 ROD 
(EPA et al., 2013). 

Will be finalized following 
the public comment period. 

Community Acceptance Will be determined during 
public comment process for 
proposed plan. 

Will be determined during 
public comment process for 
proposed plan. 

Will be finalized following 
the public comment period. 

Reference: EPA et al., 2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision 
Amendment for 300-FF-1. 
ARAR: applicable or relevant and appropriate requirement 
ERDF: Environmental Restoration Disposal Facility 
RAO: remedial action objective 
RTD: remove, treat, and dispose 
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5.5.1 Comparative Analysis of Alternatives Against Threshold Criteria 
This section compares the alternatives against the two threshold CERCLA criteria. 

5.5.1.1 Overall Protection of Human Health and the Environment 
Both alternatives would equally provide protection to human health and the environment and achieve the 
same end point through removal of contaminated soil and debris from the 300-296 waste site that is 
above the CULs and disposal at ERDF or another approved disposal facility. 

5.5.1.2 Compliance with ARARs 
Both alternatives will be designed to meet ARARs and are therefore equally compliant. There would be 
no need for an ARARs waiver with either alternative.  

5.5.2 Comparative Analysis of Alternatives Against Primary Balancing Criteria 
This section compares the alternatives against the five balancing criteria. 

5.5.2.1 Long-term Effectiveness and Permanence 
Both alternatives would equally achieve long-term effectiveness and permanence. Both alternatives 
involve removal of contaminated soil and debris from the 300-296 waste site that is above the CULs and 
disposal at ERDF or other approved disposal facility. 

5.5.2.2 Reduction of Toxicity, Mobility, or Volume Through Treatment 
Both alternatives would equally reduce the mobility of contaminants from the 300-296 waste site by 
placing them in engineered disposal cells at ERDF or other approved facility to isolate them from the 
environment. As a result, both of these alternatives are ranked equally for achieving this criterion. 

5.5.2.3 Short-Term Effectiveness 
Both alternatives would be performed in a manner that is safe to the public, workers, and the environment 
and are equivalent in performance. The primary difference between the alternatives for short-term 
effectiveness is the time to achieve RAOs. A portion of the highly contaminated soil from the 
300-296 waste site is addressed sooner with excavation through the B Cell floor in accordance with the 
Coupled Alternative. However, this is offset by the extra time to upgrade the 324 Building and its 
equipment to handle excavation from within B Cell, where the estimated duration to achieve RAOs from 
project start is 3.5 years longer for the Coupled Alternative when compared with the Decoupled 
Alternative. There is additional uncertainty regarding the duration estimated for the Coupled Alternative 
since the equipment within the building has aged and is subject to additional maintenance and repair 
issues. 

5.5.2.4 Implementability 
Implementability of the Decoupled Alternative is simplified and more favorable when compared with the 
Coupled Alternative due to the absence of extra steps necessary to upgrade the 324 Building and its 
equipment to enable excavation from within B Cell. Reliance on use of the 324 Building to perform the 
Coupled Alternative involves inherent worker exposures to additional radiological and industrial hazards 
that must be accounted for in planning and execution for the maintenance activities and upgrades. Crane 
maintenance or replacement activities for the Coupled Alternative that require site worker entries in areas 
with elevated dose rates are not required for the Decoupled Alternative. There is also additional 
uncertainty with continued 324 Building degradation and equipment failures for the Coupled Alternative 
that do not exist for the Decoupled Alternative. Remediation of the 300-296 waste site would be 
completed in two phases (pre- and post-demolition) for the Coupled Alternative and in a single phase 
(post-demolition) for the Decoupled Alternative.  
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Post-demolition, the Coupled and Decoupled Alternatives are effectively equivalent. However, there 
would be some efficiency for initial post-demolition excavation activities under the Coupled Alternative 
until the interface is reached between the grout material used for temporary fill of the pre-demolition 
remote excavation and remaining contaminated soil from the 300-296 waste site. 

5.5.2.5 Estimated Cost 
Table 5-4 presents a breakdown of the current estimated costs for each alternative.  

Table 5-4.  Alternative Cost Breakdown 
 Coupled Alternative Decoupled Alternative Cost Difference 

Non-Discounted Estimate $438 million $202 million $236 million 

Present Value Estimate $370 million $164 million $206 million 

-30% - +50% Present Value $259-$554 million $115-$246 million $144-$308 million 

 

5.5.3 Comparative Analysis of Alternatives Against Modifying Criteria 
This analysis will be performed when information is received from the state and public on the selected 
alternatives following release of the FFS and proposed plan.  
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6 Summary  
A 2013 ROD (EPA et al., 2013) was signed that selected RTD as the remedy for remediation of waste 
sites in the 300-FF-2 OU, which includes the 300-296 waste site. RTD for the 300-296 soil was 
anticipated to include excavation through the 324 Building B Cell floor using equipment within the building 
as reflected in the 2013 ROD language. 

During preparation for remediation activities at the 300-296 waste site, it was determined that the extent 
of highly contaminated material from the release was greater in breadth and depth in comparison with the 
understanding at the time of the 2013 ROD (EPA et al., 2013), impacting the ability to access the highly 
contaminated material in the manner that was planned. The extent of material would require substantial 
improvements to the 324 Building substructure and equipment. It was also determined that the equipment 
needed within the 324 Building had degraded more significantly than originally anticipated. 

It was determined through conversations between EPA and DOE that compounded impacts from the 
updated understanding of site conditions were substantial enough to prompt a reevaluation of the 
remedial action for the 300-296 waste site and a subsequent amendment of the 2013 ROD (EPA et al., 
2013). This FFS document was developed to support an updated remedy for the 300-296 waste site and 
associated ROD amendment. 

Potential options were considered for remediation of the 300-296 waste site while adhering to RTD as a 
required foundational element of updated remedial alternatives. In the end, two alternatives were 
developed for detailed analysis and comparison.  
• A Coupled Alternative preserved the approach of using the 324 Building and equipment to perform 

excavation of 300-296 waste through the B Cell floor following necessary upgrades to failing 
equipment and implementation of additional structural stability measures. Once the limits of 
excavation were reached using remote excavation, the building would undergo deactivation and 
demolition and the cells containing excavated soil closed and taken to ERDF or other approved 
facility for disposal. A new retrieval structure would be erected to allow for completion of remaining 
excavation operations to achieve the RAOs and CULs established by the 2013 ROD (EPA et al., 
2013).  

• A Decoupled Alternative was developed that would allow demolition and removal of the 324 Building 
prior to remediation of the 300-296 waste site. This alternative would support remediation of the 
300-296 waste site in a single phase post-demolition and utilize the same retrieval structure as 
envisioned for the Coupled Alternative to allow for completion of excavation operations to achieve the 
RAOs and CULs established by the 2013 ROD (EPA et al., 2013).  

The two alternatives were evaluated against the criteria specified in the NCP (40 CFR 300.430). Both 
alternatives met the threshold criteria. After considering the alternatives based on the balancing criteria, 
the Decoupled Alternative was rated better for short-term effectiveness, implementability, and cost. 
Estimated duration and cost to achieve the cleanup objectives is 3.5 years (29%) and $236 million (non-
discounted) (46%) less, respectively, for the Decoupled Alternative when compared with the Coupled 
Alternative. Reliance on use of the 324 Building to perform the Coupled Alternative involves inherent 
worker exposures to additional radiological and industrial hazards that must be accounted for in planning 
and execution for maintenance activities and upgrades that are not needed under the Decoupled 
Alternative. Further input from the state, public, and Tribal Nations is needed to determine the comparison 
of the two alternatives against the modifying criteria, which will be provided as part of the review process 
for the proposed plan.   
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A1  Introduction 
Table A-1 presents the soil cleanup levels from EPA et al., 2013, Hanford Site 300 Area Record of 
Decision for 300-FF-2 and 300-FF-5, and Record of Decision Amendment for 300-FF-1 (Record of 
Decision [ROD]), that apply for waste sites within the 300 Area industrial complex, which includes the 
300-296 waste site. The table extracts the complete listing of potential contaminants from the ROD and is
not intended to represent contaminants of concern specific to the 300-296 waste site.

Table A-1. Complete List of 2013 ROD Soil Cleanup Levels for the 300 Area Industrial Complex 

Contaminant Units 

Shallow Zone <= 15 ft bgs 
Direct Exposure Human Health Surface to Groundwater – 

Groundwater and River 
Protection Cleanup Level Basis 

Americium-241 pCi/g 210 RA -- 
Cesium-137 pCi/g 18 RA -- 
Cobalt-60 pCi/g 5.2 RA -- 
Europium-152 pCi/g 12 RA -- 
Europium-154 pCi/g 11 RA -- 
Europium-155 pCi/g 518 RA -- 
Iodine-129 pCi/g 1,940 RA 37.1 
Plutonium-238 pCi/g 155 RA -- 
Plutonium-239/240 pCi/g 245 RA -- 
Plutonium-241 pCi/g 12,900 RA -- 
Technetium-99 pCi/g 166,000 RA 420 
Strontium-90 pCi/g 1,970 RA -- 
Tritium pCi/g 1,980 RA 12,200 
Uranium-233/234 pCi/g 167 RA -- 
Uranium-235 pCi/g 16 RA -- 
Uranium-238 pCi/g 167 RA -- 
Uranium isotopes total pCi/g 350 RA -- 
Antimony mg/kg 1,400 MTCA-C 760 
Arsenic mg/kg 20 MTCA-C -- 
Barium mg/kg 700,000 MTCA-C -- 
Beryllium mg/kg 7,000 MTCA-C -- 
Cadmium mg/kg 3,500 MTCA-C -- 
Chromium (total) mg/kg >1,000,000 MTCA-C -- 
Chromium (VI) mg/kg 10,500 CWA 2.0 
Cobalt mg/kg 1,050 MTCA-C -- 
Copper mg/kg 140,000 MTCA-C -- 
Lead mg/kg 1,000 MTCA-C -- 
Lithium mg/kg 7,000 MTCA-C -- 
Manganese mg/kg 490,000 MTCA-C -- 
Mercury mg/kg 1,050 MTCA-C -- 
Nickel mg/kg 70,000 MTCA-C -- 
Selenium mg/kg 17,500 MTCA-C 912 
Silver mg/kg 17,500 MTCA-C -- 
Strontium mg/kg >1,000,000 MTCA-C -- 
Tin mg/kg >1,000,000 MTCA-C -- 
Uranium mg/kg 505 MTCA-C 157 
Vanadium mg/kg 17,500 MTCA-C -- 
Zinc mg/kg >1,000,000 MTCA-C -- 
Cyanide mg/kg 42 MTCA-C 1,960 
Fluoride mg/kg 210,000 MTCA-C -- 
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Table A-1. Complete List of 2013 ROD Soil Cleanup Levels for the 300 Area Industrial Complex 

Contaminant Units 

Shallow Zone <= 15 ft bgs 
Direct Exposure Human Health Surface to Groundwater – 

Groundwater and River 
Protection Cleanup Level Basis 

Nitrate mg/kg >1,000,000 MTCA-C 21,000 
Aroclor 1016 mg/kg 245 MTCA-C -- 
Aroclor 1221 mg/kg 66 MTCA-C 0.026 
Aroclor 1232 mg/kg 66 MTCA-C 0.026 
Aroclor 1242 mg/kg 66 MTCA-C -- 
Aroclor 1248 mg/kg 66 MTCA-C -- 
Aroclor 1254 mg/kg 66 MTCA-C -- 
Aroclor 1260 mg/kg 66 MTCA-C -- 
Cis-1,2-Dichloroethylene (DCE) mg/kg 7,000 MTCA-C 18 
Carbon tetrachloride mg/kg 6.1 MTCA-C 0.86 
Chloroform mg/kg 2.4 MTCA-C 2.1 
1,1,1-Trichloroethane mg/kg 8,000 MTCA-C 686 
1,2-Dichloroethene (total) mg/kg 31,500 MTCA-C 89 
Methyl ethyl ketone (2-Butanone) mg/kg 62,200 MTCA-C 2,590 
Methyl isobutyl ketone-(hexone) mg/kg 28,700 MTCA-C 445 
Benzene mg/kg 5.7 MTCA-C 1.4 
Ethyl acetate mg/kg >1,000,000 MTCA-C -- 
Ethylene glycol mg/kg >1,000,000 MTCA-C 7,770 
Hexachlorobutadiene mg/kg 1,680 MTCA-C -- 
Hexachloroethane mg/kg 25 MTCA-C 72 
Tetrachloroethene mg/kg 82 MTCA-C 6.0 
Toluene mg/kg 10,400 MTCA-C 2,190 
Vinyl chloride mg/kg 5.2 MTCA-C 0.021 
Xylenes (total) mg/kg 227 MTCA-C 11,090 
Benzo(a)pyrene mg/kg 18 MTCA-C -- 
Chrysene mg/kg 1,800 MTCA-C -- 
Tributyl phosphate mg/kg 14,600 MTCA-C 658 
Trichloroethene (TCE) mg/kg 3.5 MTCA-C 2.4 
Normal paraffin hydrocarbon (kerosene) mg/kg 2,000 MTCA-C 2,000 
Total petroleum hydrocarbons – diesel mg/kg 2,000 MTCA-C 2,000 
Total petroleum hydrocarbons – motor oil mg/kg 2,000 MTCA-C 2,000 
Notes: Cleanup level basis for radionuclides is a cancer risk of 1x10-4 or 15 mrem/yr dose, whichever is more conservative. For 
uranium, 15 mrem/yr is more conservative, so that is the basis for the uranium isotope total cleanup level. That total is divided 
among the individual uranium isotopes using the natural ratio of isotopes. 
No uranium isotope cleanup level is selected for groundwater and river protection because the drinking water standard is used, 
which is based on uranium metal. 
Cleanup level basis for chemicals is the more conservative of a hazard index of one or the cancer risk. The cancer risk is 1x10-5 for 
industrial cleanup based on MTCA. 
Basis for soil cleanup level for groundwater and river protection is the soil leach model in the remedial investigation. 
bgs: below ground surface  
CWA: Clean Water Act of 1977 
RA: risk assessment 
MTCA: Washington State’s Model Toxics Control Act Cleanup Regulations (WAC 173-340). MTCA-C is industrial. 
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B1  Introduction 
Appendix B presents the institutional controls (ICs) from EPA et al., 2013, Hanford Site 300 Area Record 
of Decision for 300-FF-2 and 300-FF-5, and Record of Decision Amendment for 300-FF-1 (Record of 
Decision [ROD]), including common elements and those that apply specifically for 300-FF-2 waste sites. 
Final ICs for the 300-296 waste site will be determined post-remediation based on the as-left conditions. 
 
Institutional Controls Common Elements for 300-FF-2 and 300-FF-5  

The following text is extracted and presented as unmodified from Section 12.2.3 of the 2013 ROD 
(EPA et al., 2013). 

ICs are required before, during and after the active phase of remedial action 
implementation where ICs are needed to protect human health and the environment. ICs 
are used to control access to residual contamination in soil and groundwater above 
standards for unlimited use and unrestricted exposure. DOE shall be responsible for 
implementing, maintaining, reporting on and enforcing ICs. Although the DOE may later 
transfer these procedural responsibilities to another party by contract, property transfer 
agreement or through other means, the DOE shall retain ultimate responsibility for 
remedy integrity and ICs. In the event that land is transferred out of federal ownership, 
deed restrictions (proprietary controls such as easements and covenants) are required 
that are legally enforceable against subsequent property owners. 
 
The current implementation, maintenance and periodic inspection requirements for ICs at 
the Hanford Site are described in approved work plans and in the Sitewide Institutional 
Controls Plan (DOE/RL-2001-41) that was prepared by DOE and approved by EPA and 
the State in 2002. No later than 180 days after the ROD is signed, DOE shall update the 
Sitewide Institutional Controls Plan to include the ICs required by this ROD and specify 
the implementation and maintenance actions that will be taken, including periodic 
inspections. The revised Sitewide Institutional Controls Plan shall be submitted to EPA 
and the Washington State Department of Ecology (Ecology) for review and approval as a 
Tri-Party Agreement primary document. The DOE shall comply with the Sitewide 
Institutional Controls Plan as updated and approved by EPA and Ecology. 
 
The following institutional control performance objectives are required to be met as part 
of this remedial action. Land-use controls will be maintained until CULs are achieved and 
the concentrations of hazardous substances are at such levels to allow for unlimited use 
and unrestricted exposure and EPA authorizes the removal of restrictions. ICs to be 
implemented by DOE to support achievement of the RAOs include the following: 

• In the event that land is transferred out of federal ownership, deed restrictions 
(proprietary controls such as easements and covenants) are required that are legally 
enforceable against subsequent property owners. 

• In the event of any unauthorized access (e.g. trespassing), DOE shall report such 
incidents to the Benton County Sheriff’s Office for investigation and evaluation of 
possible prosecution. 

• Activities that would disrupt or lessen the performance of any component of the 
remedies are prohibited. 

• The DOE shall report on the effectiveness of ICs for 300-FF-2 and 300-FF-5 in an 
annual report, or on an alternative reporting frequency specified by the lead 
regulatory agency. Such reporting may be for 300-FF-2 and 300-FF-5 alone or may 
be part of the Hanford Sitewide ICs report. 
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Measures that are necessary to ensure continuation of ICs shall be taken before any 
lease or transfer of any land subject to ICs. DOE will provide notice to Ecology and EPA 
at least 6 months before any transfer or sale of land subject to ICs so that the lead 
regulatory agency can be involved in discussions to ensure that appropriate provisions 
are included in the transfer terms or conveyance documents to maintain effective ICs. If it 
is not possible for DOE to notify Ecology and EPA at least 6 months before any transfer 
or sale, DOE will notify Ecology and EPA as soon as possible, but no later than 60 days 
before the transfer or sale of any property subject to ICs. In addition to the land transfer 
notice and discussion provisions, DOE further agrees to provide Ecology and EPA with 
similar notice, within the same time frames, as to federal-to-federal transfer of property. 
DOE shall provide a copy of the executed deed or transfer assembly to Ecology and 
EPA. DOE shall notify EPA and Ecology immediately upon discovery of any activity 
inconsistent with the specific ICs. 
 

Institutional Controls Unique Elements for 300-FF-2  

The following text is extracted and presented as unmodified from Section 12.2.4 of the 2013 ROD 
(EPA et al., 2013). 

The following institutional control performance objectives are required to be met as part of 
this remedial action for 300-FF-2. Land-use controls will be maintained until CULs are 
achieved and the concentrations of hazardous substances are at such levels to allow for 
unlimited use and unrestricted exposure and EPA authorizes the removal of restrictions. 
ICs to be implemented by DOE to support achievement of the RAOs include the 
following: 
• Exposure to contamination deeper than 4.6 m (15 ft) bgs is not anticipated. Where 

contamination at depth exceeds the residential or industrial use CULs, ICs are 
required to ensure future activities do not bring this contamination to the surface or 
otherwise result in exposure to contaminant concentrations that exceed the CULs. 

• The DOE will prevent the development and use of property that does not meet 
residential CULs at the 300 Area Industrial Complex and 618-11 for other than 
industrial uses, including use of property for residential housing, elementary and 
secondary schools, childcare facilities and playgrounds. 

• Signage and access control to waste sites with contamination above CULs will be 
provided. 

• DOE shall employ and maintain an excavation permit program for protection of 
human health against unacceptable exposure, and protection of environmental and 
cultural resources. 

• Prevent enhanced recharge in the 300 Area Industrial Complex and 618-11 over or 
near waste sites with soil concentration at any depth that exceed residential 
(irrigation-based) groundwater and surface water protection CULs until the CULs 
are achieved. Enhanced recharge controls are no irrigation or landscape watering, 
control drainage from low permeability areas including paved parking lots or 
buildings, and prevent bare gravel or bare sand covers. 
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Site DOE/RL-2024-33, Draft A

Regulator Comments

Tracking_ID Chapter Section Page Line Table_Figure Comment_Basis
Agency 

Commenter
Disposition Response_to_Comment Concurrence

Date of 
Concurrence

300296_General_001 General Discussion throughout about "breadth and depth" should clarify that the inventory and 
source of the spill is still estimated to be the same as before and it is just the 
distribution that is now better understood (e.g. Section 1, first bullet)

EPA Accept with 
Modification

Text modified in Sections 1 and 2 to clarify that source is 
unchanged. Not enough info is available to support statement that 
inventory is the same. 

Yes 3/6/2025

300296_General_002 General All comments should be evaluated for applicability and consistency between both 
documents

EPA Accept Documents checked for consistency after updates. Yes 3/6/2025

300296_General_003 General Need to be clear throughout discussions of the building conditions where the division of 
scope under the removal and remedial actions lie and how it affects the remedial action 
specifically for this FFS.

EPA Accept Text modified in section 2 to clarify that structural challenges and 
facility degradation impacts remedial action through hot cell but 
not removal action.

Yes 3/6/2025

300296_General_004 General Need to revisit SAPs for removal action and remedial action based off this FFS/RODA 
and should consider whether further sampling outside of the B Cell footprint once it is 
more accessible to ensure additional contamination is not present and to hone in on 
the enclosure sizing

Modification Needed: Please provide additional details to support how the boundaries 
of the waste site will be/have been determined.

Ecology No Change No change to FFS per discussion. Additional characterization is not 
anticipated unless identified as a post-ROD design need (unlikely). 
RTD is implemented to achieve RAOs/CULs - size of excavation 
determined by observational approach and completion 
demonstrated by site specific verification sampling design as 
described in FFS/PP. 

Yes 3/6/2025

300296_General_005 General Does the decoupling of the remediation of the 300-296 waste site from the 324 building 
affect the prioritization of the demolition of 324 building or the continuity of actions 
between the demolition/closure of the building and the remediation of the waste site?

Ecology No Change No change to FFS per discussion. Parties need to be prepared to 
answer related stakeholder questions. 

Yes 3/6/2025

300296_General_006 General While it is understandable that not all details will be fully determined until the remedial 
design phase, the effectiveness of the enclosure is a key detail in the decision making 
for whether this is a viable alternative. Please consider: Is there any evidence to 
support the use of this type of enclosure on the Hanford site or in the conditions 
expected on site? 

Is the membrane sufficient to stand up the winds and blowing dust? 

If repairs are needed to the membrane, how will the waste site be protected from 
impacts of weather?

Modification Needed: Please support the statements about the usefulness of these 
types of enclosures in the typical Hanford environment with evidence or references.

Ecology No Change No change to FFS per discussion. These elements will be 
addressed as part of post-ROD design/specifications. Similar 
structures have been used in River Corridor as survey tents for 
ERDF trucks ad on Central Plateau for waste 
management/retrieval. Structure capability and wind/weather 
resistance is modular depending on design needs.

Yes 3/6/2025

300296_FFS_001 1 1.1 1-1 Provide Reference to Action Memo #3 for 300 area EPA No Change Existing reference to removal action work plan in Section 2 
adequate per discussion. Reference of current revision verified. 

Yes 3/6/2025

300296_FFS_002 2 2.2 2-3 Include a sentence or two of the types of experiment/solutions that were the likely 
source of contamination from the likely time of the spill until B cell was grouted.

EPA Accept Text added. Yes 3/6/2025

300296_FFS_003 2 2.4 2-4 Should explicitly list the ICs applicable at 300-296 and that DOE manages them EPA Accept Text added to identify DOE responsibility. IC requirements from 
2013 ROD added as new appendix (referenced in Section 3.2.1).

Yes 3/6/2025
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Regulator Comments

Tracking_ID Chapter Section Page Line Table_Figure Comment_Basis
Agency 

Commenter
Disposition Response_to_Comment Concurrence

Date of 
Concurrence

300296_FFS_004 2 2.5.1 and 2-5 and 3-1 Comment also applies to Section 3.0 - As identified in section 1.2, "it is suggested that a 
side-by-side comparison of the original and proposed remedy components be used to 
clearly display the differences.” Need to provide a clear explanation of the difference of 
the previously selected remedy (as designed up until now) and the proposed "coupled" 
alternative

EPA Accept 3rd column added to Table 4-1 for original remedy to highlight key 
differences (primarily additional building mods to enable 
excavation through B Cell and post demo excavation open air). 
Additional clarifying text added to section 3.

Yes 3/6/2025

300296_FFS_005 2 2.5.1 2-6 Figure 2-3 Make it clear that the two green lines represent the inner and outer boundary of B cell 
walls (or is the inner line the expansion joint?).

EPA Accept Figure updated (FFS and PP). Yes 3/6/2025

300296_FFS_006 2 2.6 2-7 45-47 “Wells 399-4-15 and 399-4-16 were installed in 2020 and are located southeast and 
downgradient about 330 ft and 165 ft from the 324 Building, respectively.” This 
description is not accurate. Based on the well summary sheets of these wells, Well 399-
4-15 was installed in 2011 and Well 399-4-16 was installed in 2019 (Environmental
Dashboard Application, https://ehs.hanford.gov/eda/#/eda/Report/Details/42). Please 
verify

EPA Accept Verification complete. Text updated. Yes 3/6/2025

300296_FFS_007 2 2.6 2-8 7-10 “The monitoring program continues to support conclusions that the contamination is 
stable and not migrating toward the river since the contamination is fully within the 
footprint of the 324 building and ambient conditions do not provide a mobilization 
driver.”

What is the plan to protect the waste site from potential environmental impacts during 
the later stages of the demolition of the 324 building. In the previous plan, the building 
would have provided protection, but with the decoupling option, there is potential for 
the 300-296 waste site to be left exposed to the elements that could impact movement 
of contamination through the soil or away from the current location (wind, 
precipitation, etc). 

Modification Needed: Please provide details on what methods will be considered to 
provide protection of human health and the environment between the demolition of 
the building and the construction of the enclosure.

Ecology Accept Text added to sections 3 and 4. During the time period between 
completion 324 demolition activities and the start of 300-296 
excavation activities, measures will be taken to prevent 
contaminant mobilization (e.g. manage water infiltration in 
vicinity of the waste site, apply fixatives or cover material to 
surface as needed).

Yes 3/6/2025

300296_FFS_008 2 2.7 2-8 Leave only sections in "Background" that focus up to the previous ROD or describing 
the area.  Section 2.5 and 2.7 should be a separate section titled “Summary of Post-ROD 
Findings” or "Challenges Encountered During Remedial Action" or similar.

EPA Accept with 
Modification

Subsection content acceptable to remain under background per 
discussion. Modification to 2.7 heading made for clarification. 

Yes 3/6/2025

300296_FFS_009 2 2.7 2-8 12-14 This sentence is incomplete.

Modification Needed: Please revise this sentence to make complete. For example, “The 
W for X, with [the] intent of using Y to excavate Z through the cell floor.”   

Ecology No Change No change per discussion after clarification that “coupled” is the 
verb to establish complete sentence.

Yes 3/6/2025

300296_FFS_010 3 3.3.1 3-3 to 3-
5

This subsection cites the INL Idaho Cleanup Project multiple times. Please provide 
related reference(s) for the information cited from the project.

EPA Accept Text modified to add references. Yes 3/6/2025

300296_FFS_011 3 3.3.1 3-3 19-20 “The option reflected in the 2013 ROD (EPA et al., 2013) coupled the 324 Building and 
its equipment for 300-296 removal operations through the B Cell floor.” Is an 
incomplete sentence.

Modification Needed: Please revise for grammatical correctness.

Ecology No Change No change per discussion after clarification that “coupled” is the 
verb to establish complete sentence.

Yes 3/6/2025

300296_FFS_012 4 4 4-1 Table 4-1 This table needs to fit on one page, and the text “Excavating balance of contaminated 
soil, debris, and below ground structures as needed to achieve 300-296 RAOs and 
CULs” should capture also the remaining material that is different between the two 
alternatives (e.g. remaining 324 slab for the decoupled, vs shielding/stabilization 
material/fill in the coupled alt) in the excavation list.

EPA Accept Page break will be addressed with final edits. Text modified to 
clarify removal of fill material post excavation for coupled 
alternative.
New column “2013 Remedy” added for comparison with 
Alternatives (response to comment 300296_FFS_004.

Yes 3/6/2025
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Review Comment Record (RCR) Focused Feasibility Study For Remedial Action at the 300-296 Waste 
Site DOE/RL-2024-33, Draft A

Regulator Comments

Tracking_ID Chapter Section Page Line Table_Figure Comment_Basis
Agency 

Commenter
Disposition Response_to_Comment Concurrence

Date of 
Concurrence

300296_FFS_013 5 5.3.2.1.4 5-7 This section should speak to other types of monitoring too (e.g. air monitoring, volumes 
of water used in demo, etc)

EPA Accept Also added to Decoupled Alternative section. Yes 3/6/2025

300296_FFS_014 5 5.5 5-10 Table 5-3 Short Term Effectiveness states "Protection of public, workers, and environment not 
evaluated in detail and cannot be differentiated." Short term effectiveness was 
evaluated and discussed in various locations throughout the FFS so it should be clear 
that is WAS evaluated. But that it was determined  the two alternatives will both 
provide protection and cannot be differentiated (as partially stated).

EPA Accept Comment confirmed as applying to Table 5-2 per discussion. Text 
modified for clarification to remove reference to “not evaluated” 
and simply state “cannot be differentiated.” Same change to other 
applicable criteria.

Yes 3/6/2025

300296_FFS_015 6 6 6-1 Revise title to "Summary" or "Summary of Retained Alternatives" EPA Accept Text modified. Yes 3/6/2025
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