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ABSTRACT

The scope of this engineering evaluation/cost analysis is to evaluate
alternatives and recommend a preferred alternative for the final end state of
CPP-601 and CPP-640 (hereafter referred to as CPP-601/640) Fuel Reprocessing
Facilities. The recommended alternative includes removal of the structural
components above the process makeup/hot makeup floor levels (approximately
11 ft above grade) in the CPP-601/640 buildings. Process equipment has
previously been decontaminated to reduce the radiological contamination as well
as to support the accounting of special nuclear material. Void spaces within the
building are planned to be filled with grout or other inert material. Radiologically
contaminated process vessels and piping left within the buildings will be
encapsulated within the concrete monolith. Control of precipitation runoff will be
integrated with the OU 3-14 Recharge Control Zone to the extent practical,
diverting the collected precipitation through lined ditches to evaporation ponds.
This is Alternative 2 of the three alternatives considered in this evaluation.

Preparation of this engineering evaluation/cost analysis is consistent with
the joint Department of Energy and Environmental Protection Agency Policy on
Decommissioning of Department of Energy Facilities under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), which
establishes the Comprehensive Environmental Response, Compensation, and
Liability Act non-time-critical removal action process as an approach for
decommissioning. This removal action is also consistent with the remedial action
objectives of the Record of Decision (ROD) for Tank Farm Soil and Idaho
Nuclear Technology and Engineering Center (INTEC) Groundwater for
Operable Unit 3-14. This removal action will place the facility in a final
configuration that remains protective of human health and the environment.
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EXECUTIVE SUMMARY

This engineering evaluation/cost analysis (EE/CA) for decommissioning the Fuel Reprocessing
Facilities (hereafter referred to as Chemical Processing Plant [CPP]-601/640) has been prepared for
public comment. The evaluation assists the U.S. Department of Energy Idaho Operations Office
(DOE-ID) with identifying the most effective approach for the final decommissioning of these facilities,
whose missions have been completed. The process to accomplish this decommissioning and to determine
the final end state for CPP-601/640 is to perform a non-time-critical removal action (NTCRA) under
42 United States Code (USC) § 9601 et seq., “Comprehensive Environmental Response, Compensation,
and Liability Act of 1980,” (CERCLA). The approach satisfies environmental review requirements and
provides for stakeholder involvement while providing a framework for selecting the appropriate
decommissioning alternative. The approach also establishes an Administrative Record for documentation
of the removal action.

CPP-601 is a historical Signature Property as designated by the Department of Energy (DOE)
Headquarters Advisory Council on Historic Preservation. DOE has completed a Historic American
Engineering Record report on the Spent Nuclear Fuel structures and process for CPP-601. That report has
been approved by the Idaho State Historic Preservation Office (SHPO) and National Park Service. A key
element in DOE’s strategy for surplus facilities is decommissioning to the maximum extent practical to
ensure risk reduction and minimize operations and maintenance cost. In addition, DOE’s strategy includes
completion of cleanup of the contaminated nuclear weapons manufacturing and testing sites across the
United States (U.S.). DOE is responsible for the risk reduction and cleanup of the environmental legacy
of the nation’s nuclear weapons program, one of the largest, most diverse, and technically complex
environmental programs in the world. The Department will successfully achieve this strategic goal by
ensuring the safety of the DOE employees and U.S. citizens, acquiring the best resources to complete the
complex tasks, and managing projects throughout the U.S. in the most efficient and effective manner.
Disposition of CPP-601 has been agreed to by SHPO, documented in the Memorandum of Agreement
(DOE-ID 2005) signed October 2005, and is therefore considered a surplus facility.

The CPP-601/640 facilities are located at the center of the Idaho National Laboratory (INL) Site.
The CPP-601 facility was used for reprocessing spent nuclear fuel at the Idaho Nuclear Technology and
Engineering Center (INTEC). It included dissolution, separation, chemical makeup and transfer, and
liquid waste receiving processes. The uranium reprocessing mission for CPP-601 was terminated in 1992,
and no more uranium was introduced into the reprocessing system after that time. The adjacent CPP-640
facility was originally built as a pilot plant for dissolving spent nuclear fuel, but the process was so
successful that fuel dissolution activities were continued until operations ceased in 1984. The resulting
uranium solutions were transferred to the adjoining CPP-601 building as additional feed to the uranium
separation processes. Following the final process operations in each of these buildings, process vessels
and process lines were rigorously flushed numerous times with acid and water to reduce radiological
contamination and to support the accounting of special nuclear material. These flush solutions were
collected in Hazardous Waste Management Act (Idaho Code § 39-4401 et seq.)/Resource Conservation
and Recovery Act (42 USC § 6901 et seq.) (HWMA/RCRA) regulated tank systems prior to being
transferred for treatment to the Process Equipment Waste Evaporator. HWMA/RCRA closure of these
tanks is being conducted outside the scope of this NTCRA.

Currently, decommissioning preparatory actions at CPP-601/640 are being performed in
accordance with Action Memorandum for General Decommissioning Activities under the Idaho Cleanup
Project (DOE-ID 2006a). These decommissioning preparatory activities include isolating utilities;
removing chemicals, piping, and equipment; and routine waste management practices such as removing
lead, polychlorinated biphenyls, and asbestos.



The proposed NTCRA will place CPP-601/640 in a final configuration that will be protective of
human health and the environment. Decommissioning of the CPP-601/640 facilities is consistent with the
joint DOE and Environmental Protection Agency (EPA) Policy on Decommissioning of Department of
Energy Facilities under the Comprehensive Environmental Response, Compensation, and Liability Act
(DOE and EPA 1995), which establishes the CERCLA NTCRA process as the preferred approach for
decommissioning surplus DOE facilities. Under this policy, a NTCRA may be taken when DOE
determines that the action will prevent, minimize, stabilize, or eliminate a risk to human health and/or the
environment. When it is determined that a CERCLA NTCRA is necessary, DOE is authorized to evaluate,
select, and implement the removal action that DOE determines is most appropriate to address the potential
risk posed by the release or threat of release. This action is taken in accordance with applicable authorities
and in conjunction with EPA and the State of Idaho pursuant to Section 5.3 of the Federal Facility
Agreement and Consent Order for the Idaho National Engineering Laboratory and Action Plan
(FFA/CO) (DOE-ID 1991).

In keeping with the joint policy, this EE/CA was developed in accordance with CERCLA, as
amended by the “Superfund Amendments and Reauthorization Act of 1986 (Public Law 99-499), and in
accordance with the ‘“National Oil and Hazardous Substances Pollution Contingency Plan” (40 CFR 300).
This EE/CA is consistent with the remedial action objectives (RAOs) of the Operable Unit (OU) 3-14
Record of Decision (ROD) for Tank Farm Soil and Idaho Nuclear Technology and Engineering Center
(INTEC) Groundwater (OU 3-14 Record of Decision [ROD]) (DOE-ID 2007a) signed in May 2007. The
RAOs for this NTCRA are as follows: reduce risk from external radiation exposure to current and future
workers to a total excess cancer risk of less than 1 in 10,000; prevent release of contaminants to the Snake
River Plain Aquifer that could result in exceeding the maximum contaminant levels (MCLs); and prevent
unacceptable internal exposure to biota that would result in the lack of maintenance or recovery of healthy
local populations/communities of ecological receptors. The regulated levels of contaminants in the State
of Idaho Ground Water Quality Rule (Idaho Administrative Procedures Act [[DAPA] 58.01.011) are
equivalent to the Safe Drinking Water Act (42 USC § 300f et seq.) MCLs. This removal action is also
consistent with the overall remediation goals established through the FFA/CO and the DOE goal of
reducing the risk, surveillance, and maintenance costs on legacy buildings and structures.

This EE/CA documents and evaluates three alternatives for the decommissioning of CPP-601 and
CPP-640. These alternatives are:

Alternative 1—No action. Alternative 1 is a hypothetical and conservative baseline established for
comparison reasons. The primary assumption is that at some point in the future the sum of identified
radiological and nonradiological contamination would not be properly contained or controlled and would
be released to the environment causing an unacceptable potential risk to receptors (current and future
workers, groundwater receptors, and the environment). This alternative is for comparative purposes only
and does not reflect the DOE mandate to monitor, maintain, and mitigate potential or actual release from
any facility or site to ensure protection of the public and the environment. Under this alternative it is
assumed that DOE’s administrative controls cease in 2095 and there are no ongoing surveillance,
monitoring, or maintenance activities. This would permit deterioration of the building structure allowing
potential storm water infiltration that would have the potential to spread contamination and hazardous
materials, which could increase the threat of contamination to the aquifer, to future workers, and to
ecological receptors. Under this no action alternative it would be possible at some future date (post 2095)
for an intruder to enter the building, become contaminated with radiological materials, and spread those
materials outside the building. The RAOs are not met because the alternative does not address future
risks. Since this alternative is only considered an interim measure that delays a needed future cleanup
action to a later date, the alternative is not carried forward for detailed analysis.
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Alternative 2—Demolition to Process Makeup/Hot Makeup Decks. Alternative 2 removes three
process cells, including building and components, and the mechanical handling cave to 11 ft above grade
leaving most of the processing cells intact. However, these intact cells, process vessels, and lines will be
decontaminated and the radiological and hazardous source terms reduced as necessary to meet RAOs.
Large void spaces without significant piping or vessels may be filled with grout or other inert material.
The remaining void spaces within the building will be filled with flowable grout to minimize void spaces
leaving a grouted monolith approximately 11 ft above grade similar to the Waste Calcining Facility. The
top surface of the monolith will be sloped to facilitate integration of precipitation control with the
OU 3-14 remedial action to the extent practical wherein the collected precipitation will be directed toward
lined ditches which will divert the water to evaporation ponds. The concrete monolith will require routine
maintenance, monitoring, and institutional controls (ICs) to ensure that future worker risk remains
acceptable.

Alternative 3—Demolition to Grade. Alternative 3 removes portions of 23 of the 30 process cells
including removing buildings and components to grade. It includes removal or displacement of some of
the vessels, piping, and associated shielding located within the cells. The remaining process vessels, lines,
and cells are decontaminated and radiological and hazardous source terms removed as necessary to meet
RAOs. Large void spaces without significant piping or vessels may be filled with grout or other inert
material. The remaining void spaces within the building will be filled with flowable grout to minimize
them, leaving a grouted monolith essentially at grade. The top surface of the monolith will be sloped to
facilitate integration of precipitation control with the OU 3-14 remedial action to the extent practical
wherein the collected precipitation will be directed toward lined ditches which will divert the water to
evaporation ponds. The concrete monolith will require routine maintenance, monitoring, and ICs in order
to ensure future worker risk remains acceptable.

For all of the alternatives, waste removed from the buildings will be managed in accordance with
an approved action memorandum for this NTCRA. Radiologically contaminated waste will be disposed
of in the Idaho CERCLA Disposal Facility (ICDF) subject to meeting the ICDF Waste Acceptance
Criteria (WAC) (DOE-ID 2007b). Waste that is nonhazardous and is not radiologically contaminated will
be disposed of at the Central Facilities Area Landfill or at the INTEC CERCLA Demolition Waste
Landfill subject to meeting the applicable WAC. If waste does not meet the applicable WAC, a suitable
off-Site disposal location will be determined (e.g., Energy Solutions, Clive, Utah).

Alternative 2 is the recommended alternative. It meets the proposed RAOs for this NTCRA that are
consistent with the OU 3-14 ROD (DOE 2007a) RAOs and also supports the DOE-ID long-term strategy
to ensure protection of human health and the environment while achieving an end state for CPP-601/640
that balances the worker risk and cost with the fewest postclosure activities. Alternative 2 also eliminates
unnecessary infrastructure and overhead costs. Minor surveillance and maintenance activities will be
required to guarantee the integrity of the remaining monolith in order to ensure acceptable risk levels for
the future worker. The duration of these controls is commensurate with similar activities required for the
OU 3-14 soils and other INTEC area facilities.

The industrial use of the INTEC facility, and specifically the OU 3-14 designated industrial-use
area, is expected to continue for the foreseeable future. Upon completion of DOE’s current operational
activities at INTEC, an earthen cover will be placed over the concrete monolith. A comprehensive
evaluation will be conducted to determine the extent of the earthen cover that will address the
CPP-601/640 monolith in conjunction with the final end state for the facilities at INTEC. These facilities
include the Tank Farm Facility, Calcine Bin Sets, New Waste Calcining Facility, Process Equipment
Waste Evaporator, Integrated Waste Treatment Unit, and other miscellaneous facilities.
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This EE/CA will become part of the INL Administrative Record and will be made available for
public comment. The INL Administrative Record is on the Internet at http://ar.inel.gov/ and is available to
the public at the following locations:

Albertsons Library INL Technical Library
Boise State University DOE Public Reading Room
1910 University Drive 1776 Science Center Drive
Boise, ID 83725 Idaho Falls, ID 83415

(208) 426-1625 (208) 526-1185
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Engineering Evaluation/Cost Analysis for
Decommissioning of CPP-601/640
Fuel Reprocessing Facilities

1. INTRODUCTION

This engineering evaluation/cost analysis (EE/CA) has been developed in accordance with the
“Comprehensive Environmental Response, Compensation, and Liability Act of 1980” (CERCLA)
(42 United States Code [USC] § 9601 et seq.) as amended by the “Superfund Amendments and
Reauthorization Act of 1986 (SARA)” (Public Law 99-499) and in accordance with the “National Oil and
Hazardous Substances Pollution Contingency Plan” (40 Code of Federal Regulations [CFR] 300). The
Department of Energy Idaho Operations Office (DOE-ID) is proposing to decommission the Fuel
Reprocessing Facilities (Chemical Processing Plant [CPP] -601 and -640) at the Idaho Nuclear
Technology and Engineering Center (INTEC), under a CERCLA non-time-critical removal action
(NTCRA). Under the Department of Energy (DOE) and Environmental Protection Agency (EPA) Policy
on Decommissioning of Department of Energy Facilities under the Comprehensive Environmental
Response, Compensation, and Liability Act (DOE and EPA 1995), a NTCRA may be taken when DOE
determines that the action will prevent, minimize, stabilize, or eliminate a risk to health and/or the
environment. When it is determined that a NTCRA is necessary, DOE is authorized to evaluate, select,
and implement the removal action that DOE determines is most appropriate to address potential risks
posed by the release or threat of release. Following the issuance of this EE/CA for public comment and
consideration of comments received during the public review period, an Action Memorandum
documenting the selected alternative will be issued to the Administrative Record by DOE-ID with
concurrence from the Idaho Department of Environmental Quality (DEQ) and EPA. The NTCRA is taken
in accordance with applicable authorities and in conjunction with EPA and the State of Idaho pursuant to
Section 5.3 of the Federal Facility Agreement and Consent Order for the Idaho National Engineering
Laboratory and Action Plan (FFA/CO) (DOE-ID 1991). This EE/CA identifies the objectives of the
NTCRA and analyzes the effectiveness, implementability, and cost of decommissioning alternatives that
satisfy these objectives.

Fuel Reprocessing Facilities CPP-601 and CPP-640 (hereafter referred to as CPP-601/640) are
located at INTEC at the center of the Idaho National Laboratory (INL) Site. These facilities (Figure 1-1)
were used for reprocessing spent nuclear fuel for the purpose of recovering enriched uranium for reuse.

The CPP-601 facility included separation, chemical makeup and transfer, and liquid waste
receiving processes. The uranium processing mission for CPP-601 was initiated in mid-1950 and was
terminated in 1992. After that time, no more uranium was introduced into the processing system. The
CPP-640 facility was originally built as a pilot plant with operations starting in 1963, but was used during
most of its life for dissolving spent nuclear fuel. The resulting uranium solutions were transferred to the
adjoining CPP-601 building as feed to the uranium separation processes. The last dissolution campaign in
CPP-640 ended in 1984. Following the final process operations in each of these buildings, process vessels
and process lines were rigorously flushed numerous times with acid and water.
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Figure 1-1. CPP-601/640 Fuel Reprocessing Facility buildings.

Currently, decommissioning preparatory actions at CPP-601/640 are being performed in
accordance with Action Memorandum for General Decommissioning Activities under the Idaho Cleanup
Project (DOE-ID 2006a). These actions include isolating utilities; removing chemicals, piping, and
equipment; and routine waste management practices such as removing lead, polychlorinated biphenyls
(PCBs), and asbestos. In addition, Hazardous Waste Management Act (Idaho Code § 39-4401
et seq.)/Resource Conservation and Recovery Act (42 USC § 6901 et seq.) (HWMA/RCRA) closure
plans for regulated tank systems in these buildings are being prepared, and preclosure activities have been
initiated to flush and sample these lines.

DOE, with the concurrence of EPA and DEQ, will issue an Action Memorandum to document the
alternative selected for this NTCRA. Decommissioning activities will commence in accordance with the
approach specified in the alternative selected in the Action Memorandum. The selected alternative will
ensure that CPP-601/640 will be placed in a configuration that is protective of human health and the
environment. The removal action will be consistent with the joint DOE and EPA policy (DOE and EPA
1995), which supports use of the CERCLA NTCRA process as an approach for decommissioning.
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2. SITE CHARACTERIZATION

This section provides a brief summary of the CPP-601/640 facilities, addresses the site description
and background of INL and CPP-601/640, and describes ongoing closures and cleanup-related actions.
This section also includes a summary of the radiological and nonradiological characterization of
CPP-601/640 facilities.

2.1 Site Description and Background
211 Idaho National Laboratory

The INL Site is an 890 mi* DOE facility located on the Snake River Plain in southeastern Idaho.
DOE-ID controls the land within the INL Site, and public access is restricted to public highways, tours
sponsored by DOE-ID, special-use permits, and the Experimental Breeder Reactor I National Historic
Landmark. DOE-ID permits Shoshone-Bannock tribal members to access specific areas on the INL Site
for cultural and religious purposes.

The INL Site consists of several facility areas situated on an expanse of otherwise undeveloped,
cool desert terrain. Buildings and structures at the INL are clustered within those facility areas, which are
typically less than 1 mi” in size and are separated from each other by miles of primarily undeveloped land.
INTEC is located at the center of the INL Site about 5 mi northeast of the Central Facilities Area (CFA)
(Figure 2-1).

Population centers in the region include large towns in Idaho (>10,000 residents) such as
Idaho Falls, Pocatello, Rexburg, and Blackfoot, which are located approximately 50 miles to the east and
south, and several smaller towns (<10,000) located around the INL Site such as Arco, Howe, and Atomic
City.

2.2 CPP-601 Description

The CPP-601 facility was built in 1953. It contains chemical processing equipment that was used to
recover uranium from various types of nuclear fuel. Nuclear fuel reprocessing at CPP-601 was terminated
in 1992. Flushing of the process vessels and piping has been completed to remove uranium from the
facility to the maximum extent practical. The facility is essentially rectangular (244 ft by 102 ft) and
consists of six levels (mostly below ground). See Figure 2-2 for an isometric view of CPP-601.

221 Process Makeup Area

The process makeup (PM) area, at 3.2 m (10.5 ft) above grade, is the uppermost level of CPP-601.
The PM area is not partitioned and was used to transfer fuel elements to the process equipment. It
contained chemical makeup and storage systems that included tanks, pumps, filters, agitators, related
instrumentation, and miscellaneous support equipment. The PM area was used for equipment access
through the top of cells, either directly or indirectly through another cell. Concrete shielding was typically
not required in the PM area, except for floors that were the ceiling of the process cells, and the P, Q, and
R Cell extensions, which extended approximately 8 ft above the floor of the PM area. The PM walls and
roof consist of structural steel framework covered with insulated Transite, which contains asbestos.
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Figure 2-1. Map of the Idaho National Laboratory Site.
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Figure 2-2. Isometric view of the Fuel Reprocessing Facility (CPP-601).
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2.2.2 Processing Areas

The primary mission of CPP-601 occurred within the process cells. It included the dissolution of
spent fuel with subsequent solvent extraction processes to separate the recoverable uranium from the
other highly radioactive waste materials. The uranium recovered from the solvent extraction process was
shipped off-Site for further processing. The primary waste from the solvent extraction process was
high-level waste (HLW), which was piped to the Tank Farm Facility (TFF) for storage prior to further
processing.

The processing area of the building was designed to provide radiation shielding through the use of
ordinary concrete that varied in thickness, with areas up to 5 ft thick, depending on the expected activity
in each specific process cell as planned at the time of design. The process cell shielding was designed to
reduce radiation levels to no more than 1 mR/h in the operating areas. In areas where concrete shielding
could not provide sufficient protection, lead or other materials were used to provide supplemental
shielding.

The lower levels contain 25 process cells (most of which are about 20 ft x 20 ft x 28 ft high) as
well as numerous corridors and auxiliary cells that house equipment and controls. The largest is cell N
which is approximately 60 ft x 20 ft x 40 ft high. The floor and part of the walls of each cell are lined
with stainless steel and most of the equipment is stainless steel. The majority of the processing equipment
in the building is located in the heavily shielded cells and was designed for remote operation and
hands-on maintenance. The in-cell equipment controls were installed in an operating corridor that runs the
length of the building between cells. A service (piping) corridor is located below the operating corridor
and a cell access corridor is located below the service corridor. Sampling and cell ventilation corridors are
located outside the rows of cells.

Liquid wastes such as decontamination solutions generated to allow hands-on maintenance of
equipment were collected in four 5,000 gal tanks located in two tank vaults approximately 57 ft below
grade for later treatment in the Process Equipment Waste (PEW) Evaporator located in CPP-604. These
tanks were also used to collect waste from nearby facilities including CPP-602, CPP-666, and CPP-684.
These four tanks, along with ancillary lines, will be closed under a HWMA/RCRA closure plan outside
the scope of this proposed NTCRA.

2.3 CPP-640 Description

The CPP-640 Headend Processing Plant facility included the Space Nuclear Propulsion Program
(Rover) fuel dissolution process and the electrolytic dissolution process. The Rover facility provided a
headend system for reclaiming uranium for both unirradiated and irradiated Rover fuels. The electrolytic
dissolution process was specifically used for the recovery of uranium from fuels with stainless steel
cladding. The aqueous product solution from these processes was then sent to CPP-601 to extract the
uranium. The processing of fuel in CPP-640 ended in June 1984.

CPP-640 is a five-level, rectangular, 66 x 89-ft structure that is located west of and adjacent to
CPP-601. CPP-640, formerly designated the Hot Pilot Plant, contains five heavily shielded cells and a
mechanical handling cave (MHC) for headend processes to recover uranium from spent reactor fuel. See
Figure 2-3 for an isometric view of CPP-640.

2-4



@Vemti\otor

o
Vacuum Pump
Discharge

A — H &V Unit
B — HM Area Exhaust Fan
C — Mechanical Handling Cave L= PM Area
=
El.
D Office
E — Cell Hatches (all)
West Wall
South Wall CPP—6 ~ s
Operating Floor
El. = 0O'—07
Grade
F — Cell Exhaust Fan Room
G — Loading—unloading Area
H — Steel Grating

Process Floor

El. = (=)13 —

| — Elevator Shaft

J Stairwell to Cells 3 & 4 Ac 7 "
K — Waste Tank Control Room ,

ICPP—A—3401
L Nonradiocactive Liquid Waste Tank Roo (5—-95)
M — Radiocactive Liquid Waste Tank Room
N HPP Vent Corridor

Figure 2-3. Isometric view of building CPP-640.
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231 Hot Makeup Area

The hot makeup (HM) area of CPP-640 was formerly used for mixing process chemicals,
decontamination solutions, or other chemical solutions used in the CPP-640 process cells. The HM roof
consists of a structural steel framework covered with insulated Transite that contains asbestos. Most of the
HM area process chemical makeup vessels and piping have been removed.

The MHC is located on the HM level of CPP-640 and has reinforced concrete walls and ceiling.
The MHC housed the charging chute for the graphite fuel rods that were handled remotely and dropped
into a fluidized bed burner to release the uranium from the graphite matrix of the Rover fuel. The MHC is
located above portions of Cells 2 and 3 and has walls that are 3 ft 6 in. thick and a ceiling that is 1 ft thick.

2.3.2 Processing Areas

The five process cells in CPP-640 are located in the center of the CPP-640 building. Mechanical
equipment, ventilation, sampling, off-gas, and other operational support functions were provided on the
three levels surrounding this central processing area.

CPP-640, below the HM level, contains five process cells. Cells 1, 2, 3, and 4 were primarily used
to support dissolution of the Rover fuel. Cell 5 contains equipment for the former electrolytic dissolution
process. Cell walls are typically 3 ft 6 in. thick. The cell floors are lined with stainless steel that extends
up the walls to a height of 4 ft 6 in.

The waste tank control room and waste tank vaults (containing three 500 gal tanks) are located on
the two lowest levels of the CPP-640 building. The tank vaults are approximately 34 ft below grade.
Decontamination-type wastes were accumulated here for later processing in the PEW Evaporator located
in CPP-604. These tanks and ancillary piping are being closed under a HWMA/RCRA closure plan
outside the scope of this proposed NTCRA.

2.4 Closure/Cleanup Activities Associated with CPP-601/640

After the fuel processing ceased, extensive cleanup of the process equipment and cells was
conducted. At the end of the last process campaigns (late 1980s and early 1990s), process equipment was
flushed with dilute nitric acid and water to recover uranium for purposes of nuclear material
accountability. Starting in 1998, the first cycle cells (E, F, G, and H, plus U-cell) were subjected to
extensive chemical decontamination to lower radiation fields for hands-on maintenance. Starting in 1993,
process vessels and transfer lines were further flushed, once with nitric acid and three times with water, to
remove possible HWMA/RCRA-regulated hazardous material. Stainless steel was used to line most cell
walls (to varying heights) and cell floors. The cell floors were flushed with water and were inspected with
black light (ultraviolet illumination provides a very sensitive means of detecting small quantities of
uranium by fluorescence) for any residual uranium. Process cell floors were sloped to drain to
geometrically safe sumps located at the low point in each cell. The drains in these process cells led to
collection tanks. These collection tanks (CPP-601 Deep Tanks) manage waste from other sources and are
currently permitted and will be closed under HWMA/RCRA requirements outside the scope of this
EE/CA.

The last dissolution campaign in CPP-640 ended in 1984. Process vessels and lines that managed
uranium solutions were rigorously flushed. The vessels and lines used for dry combustion of graphite
cladding were vacuumed to remove uranium-bearing material, and most of the equipment was physically
removed. Residual uranium that could not be removed was grouted inside the two burner vessels in 1998.
The waste tanks and lines in CPP-640 are being closed under a HWMA/RCRA closure plan outside the
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scope of this proposed NTCRA. The closure activities are expected to be consistent with the actions
proposed in this EE/CA.

241 CERCLA Coordination

CERCLA remedial actions adjacent to CPP-601/640 have occurred or will occur in accordance
with the Records of Decision (RODs) (DOE-ID 1999 and DOE-ID 2007a) for Operable Units (OU) 3-13
and 3-14. The primary CERCLA remedial action that will interface with the CPP-601/640 buildings is the
Tank Farm Soil and INTEC Groundwater Remedial Action (OU 3-14). The industrial-use area established
by the OU 3-14 ROD encompasses the CPP-601/640 buildings. Coordination with the OU 3-14 remedial
actions will be required to minimize the precipitation infiltration within the recharge control zone
(immediately east of CPP-601) that is located within the industrial-use area. The industrial-use area and
recharge control zone are shown in Figure 2-4.

There have been seven release points identified beneath CPP-601. These releases are described in
the attached Engineering Design File (EDF) -8192, “Nonradiological Material Inventory for CPP-601 and
CPP-640,” and EDF-8293, “Radioactive Material Inventory for the CPP-601/640 Fuel Reprocessing
Complex Engineering Evaluation/Cost Analysis.” The releases were mainly acidic liquids primarily
contaminated with radionuclides and metals from the dissolution of spent fuel. No release sites have been
identified below CPP-640. The OU 3-13 ROD (DOE-ID 1999) initially determined that release point
CPP-80 would be addressed as part of the Group 2 soils. The OU 3-14 ROD (DOE-ID 2007a) added
newly identified releases beneath CPP-601 (CPP-118, -119, -120, -121, -122, and -123) to the OU 3-13
Group 2 sites. The OU 3-14 ROD states that the release sites beneath CPP-601 will be addressed under
OU 3-13 in accordance with the process identified in the Operable Unit 3-13 Group 2 Closure Evaluation
Criteria and Checklist (CECC) (DOE-ID 2000) using the OU 3-14 remediation goals for soil in the
industrial use area.

The source terms evaluated in this EE/CA include the releases beneath CPP-601. Compliance with
these remediation goals (RGs) as well as the removal action objectives (RAOs) established in this
NTCRA (based upon the OU 3-14 ROD) are demonstrated in the CPP-601/640 risk assessment discussed
in Section 3 below. This is consistent with the remedy selected for the OU 3-13 Group 2 soils approach
for releases beneath buildings (i.e., preventing radiation exposure and limiting contaminant migration to
the Snake River Plain Aquifer [SRPA]) by placing the buildings above these release points in a stable
condition which will provide the infiltration protection necessary.

If any newly identified release sites are discovered during implementation of this NTCRA,
DOE-ID will consult with DEQ and EPA regarding remediation under this EE/CA; if the extent of
contamination is beyond the boundaries addressed under this EE/CA, the site(s) will be addressed under
the FFA/CO (DOE-ID 1991).
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Figure 2-4. Industrial use area and recharge control zone established by OU 3-14 ROD.

242 Voluntary Consent Order

Voluntary Consent Order (VCO) actions are being implemented to ensure compliance with
HWMA/RCRA regulations. The VCO is a consent order between DOE-ID and DEQ to address
HWMA/RCRA waste issues. VCO actions completed at CPP-601 include system identification and
characterization of inactive process/product units located within CPP-601. The VCO units were
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characterized (including ancillary equipment) as empty, hazardous, or nonhazardous. During the
characterization process, the VCO identified 22 units from which raffinate or decontamination/flushing
solutions were transferred to TFF. Although the 22 units were verified as empty process units, the piping,
valves, and pumps used to collect or transfer solutions to the TFF from these 22 units managed hazardous
waste and require further VCO actions. Remaining VCO actions are flushing and closure of the raffinate
lines from CPP-601 to the TFF, from G-Cell to U-Cell, and from H-Cell to U-Cell, and flushing and
closure of the transfer line from Fluorinel Dissolution Process to CPP-601. The VCO actions will be
completed under a HWMA/RCRA closure plan and are outside the scope of this EE/CA.

2.4.3 HWMA/RCRA Coordination

The activities described in this section on HWMA/RCRA coordination will be conducted outside
the scope of, but in coordination with, the NTCRA for CPP-601/640.

Four tanks in CPP-601 are included in the Final Partial Permit (Volume 14) on the INL RCRA
Part B permit. This tank system includes: VES-WG-100, VES-WG-101, VES-WH-100, and
VES-WH-101 along with ancillary piping. A revision to the closure plan for the CPP-601 tank system is
being prepared and will be submitted in a permit modification request to Volume 14. Those activities
necessary to support the closure of this tank system under HWMA/RCRA authority will be coordinated
with the decontamination and decommissioning (D&D) activities necessary to meet the requirements of
the proposed NTCRA. Preclosure activities are under way to isolate these tanks from ongoing operations
in surrounding facilities that have historically transferred their waste to these tanks. In addition, flushing
of lines to these tanks has been initiated.

Three tanks in CPP-640 are interim status tanks in the INL Part A permit application. This tank
system includes VES-HW-100, VES-HW-101, and VES-HW-102 along with ancillary piping. There are
no active systems transferring waste to these tanks. The closure plan for the CPP-640 tank system has
been approved and is being implemented, and the project is nearing completion of HWMA/RCRA closure
activities.

The closures of these tank systems will be conducted in accordance with their respective approved
HWMA/RCRA closure plans and will be conducted outside the scope of, but in coordination with, this
EE/CA. Closure of these tank systems must be complete prior to conducting irreversible activities for this
NTCRA that would preclude completion of HWMA/RCRA closure activities.

Other materials that could be classified as hazardous wastes are being removed in accordance with
the substantive requirements of HWMA/RCRA, and the wastes generated are currently being disposed of
at off-Site RCRA-permitted disposal facilities in accordance with the Waste Acceptance Criteria (WAC)
of the applicable disposal facility and EPA’s off-Site authority.

While the objective of the HWMA/RCRA closure is to meet clean-closure criteria, that is not
expected to be practical. As discussed in Section 2.5.3, “Removal of Bulk Lead Solids,” approximately
76.9 tons of bulk lead solids have been identified in areas where it is expected that it will be impractical
to remove them due to high levels of radioactive contamination and difficult working conditions. As such,
a contingent landfill closure plan and postclosure plan for the facility will be submitted along with the
CPP-601 tanks closure plan revision. This permit modification would include documentation addressing
landfill closure and design requirements associated with non-normal cap configuration (Idaho
Administrative Procedures Act [IDAPA] 58.01.05.008 [40 CFR § 264.310]) and a postclosure plan
addressing groundwater monitoring, inspections, maintenance, etc. (IDAPA 58.01.05.008
[40 CFR § 264.118]), as well as other applicable requirements. [f HWMA/RCRA clean-closure criteria
can be met then the contingent landfill closure and post closure plan will not be implemented
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The concrete monolith and subsequent earthen cover will require routine maintenance, monitoring,
and institutional controls (ICs) to ensure that future worker risk remains acceptable and the requirements
of RCRA closure and postclosure permitting authority are integrated as applicable for CPP-601/640.

244 Adjacent CERCLA Non-Time-Critical Removal Actions

The adjacent Remote Analytical Laboratory (CPP-627) was removed to grade as part of a NTCRA
in 2005 in accordance with Action Memorandum for the Decontamination and Decommissioning of
Building CPP-627, the Remote Analytical Facility (DOE-ID 2004). The concrete slab at grade, including
inactive/abandoned lines, was capped with an engineered barrier to reduce infiltration. The lines had
previously managed RCRA waste and are identified as inactive/abandoned portions of the INTEC liquid
waste management system in the Volume 14 RCRA Permit. The potential contamination beneath the slab
as well as the lines within and below the slab are not included within the scope of this EE/CA and will be
addressed at a later date as part of the final RCRA closure of the INTEC Liquid Waste Management
System.

2.5 Cleanup Activities Currently Ongoing at CPP-601/640

Initial efforts have begun at CPP-601/640 as decommissioning preparatory actions in accordance
with Action Memorandum for General Decommissioning Activities under the Idaho Cleanup Project
(DOE-ID 2006a). The actions include asbestos abatement, utility isolation, decontamination, removal of
the PM Deck components, and removal of accessible HWMA/RCRA and Toxic Substances Control Act
(TSCA) (15 USC § 2601 et seq.) regulated materials. This removal of HWMA/RCRA and
TSCA-regulated materials includes, but is not limited to, lead, circuit boards, mercury switches, ballasts,
and fluorescent tubes. These materials are being characterized and dispositioned per appropriate
regulatory requirements as they are removed.

2.5.1 Removal of Asbestos

Asbestos abatement will include removal of friable asbestos that might be found in pipe and
tank/vessel insulation, fire doors, Transite panels, and other potential asbestos-containing material, as
required under 40 CFR 61.145, “Standard for Demolition and Renovation.”

The planning estimates for asbestos removal for both Alternative 2 and 3 are the same. The
regulated asbestos-containing material to be removed includes approximately 5,353 linear ft of pipe
insulation and 1,470 ft* of material such as fire doors and insulation. Approximately 234 linear ft
(window glazing and pipe wrap) and 85,171 ft* of Transite will also be removed as Category II nonfriable
asbestos material. Approximately 178 linear ft of asbestos-containing adhesives and joints, and 8,000 ft*
of floor tile is not planned for removal as Category I nonfriable asbestos material

2.5.2 Removal of Other Support Systems and Components

These activities include draining or emptying systems containing liquids and removing and
properly managing electrical cabinets, hoods, sinks, mixing tanks, and counters according to the waste
characterization. These activities also include deenergizing and isolating utilities, and reconfiguring those
systems (as necessary) to support continuing INTEC operations. Waste regulated under TSCA such as
PCB articles and equipment (e.g., transformers, capacitors, and fluorescent lighting) is being removed.
PCBs found on painted surfaces and those meeting the definition of PCB bulk product waste will not be
removed.
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2.5.3 Removal of Bulk Lead Solids

Approximately 353 tons of bulk lead solids, primarily used for shielding, have been identified for
removal in CPP-601/640. Initial lead removal efforts have begun in accordance with the Action
Memorandum (DOE-ID 2006a). The removed lead is being managed in accordance with the substantive
requirements of HWMA/RCRA, and is currently being disposed of at an off-Site RCRA-permitted
disposal facility in accordance with the WAC of the applicable disposal facility.

While it is the intent of both Alternative 2 and 3 to remove accessible lead, it must be recognized
that not all lead will be removed under this NTCRA (e.g., the lead anchors embedded within load-bearing
walls that would remain in place under all of the alternatives). Additional lead that will not be removed is
found in the painted surfaces of the buildings that have had lead-containing paint applied at various times
over the 50-year lifetime of the facilities. Under the no action alternative, no lead would be removed from
the buildings. See Table 2-1 for approximate quantities of lead removal under the three proposed
alternatives.

Table 2-1. Lead disposition for CPP-601/640 (in tons).

Alternative 17 | Alternative 2 | Alternative 3 Description
Bulk lead will not be Lead bricks, sheets, shot, etc.
353 0 0
removed
Bulk lead will be 0 276 276 Lead bricks, sheets, shot, etc.
removed
Inaccessible bulk lead Lead bricks and sheets used as shielding
expected to be left in 76.9 76.9 76.9 buried beneath concrete flooring and
place shielding radioactive materials
Miscellaneous lead Lead anchors in walls, leaded paint on
will not be removed 0.43 0.43 0.43 walls or floors, historic releases beneath
building, etc.

Total 353 353 353

a. Alternative 1 is not considered a viable option and is not substantially evaluated.

2.5.3.1 Lead Removal Requiring Further Evaluation. In addition to those mentioned above,
there are two areas within the CPP-601 building where removal of lead is not expected to be practical—
the Service Corridor Shielded Waste Trench and the West Vent Tunnel. Both of these areas have lead
shielding that was installed within the concrete floor in order to minimize worker exposure to radiation.
Inaccessibility, along with worker risk (both from radiological hazards and industrial hazards), may
preclude lead removal.

During the construction of CPP-601, approximately 74 tons of lead bricks were placed in the
shielded waste trench to surround piping passing through the Service Corridor that would be used to carry
first-cycle raffinate and solvent processing wastes from one cell to another (Figure 2-5). The final layer of
lead bricks was covered by a 3-in. layer of grout and a Y4-in. steel plate to bring the trench level with the
surrounding floor (Figure 2-6). An additional 6-in. layer of grout was then poured over the entire service
corridor floor. An 11-gauge stainless steel liner was then installed over the entire service corridor floor to
provide secondary containment for piping within the Service Corridor. The ceiling in the Service Corridor
is approximately 7 ft tall, but work is constricted in this area due to the numerous process pipes with
internal radioactive contamination that crisscross the service corridor at various heights (Figure 2-7). The
Service Corridor, functionally a process cell, has itself become radiologically contaminated over the
years, requiring respirator protection and other personal protective equipment (PPE) for entry.
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Figure 2-5. Service corridor shielded waste trench under construction 1954.

Floor grout 3" to 9”
Depending on location

1/8” stainless steel liner
for entire service i 2 2" 1/4” steel plate
corridor floor

Rebar

/ \ G2070-25
Lead bricks Radioactively

Ceiling access corridor
contaminated piping

Figure 2-6. Lead bricks stacked around radioactive waste piping in service corridor.
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Figure 2-7. Service corridor (lead bricks surrounding piping are buried in concrete floor, entire service
corridor is lined with stainless steel).

The lead sheeting in the West Vent Tunnel (approximately 2.9 tons) was placed there in response
to a release of dissolver product to the floor of the West Vent Tunnel. When extensive decontamination,
including scabbling of the concrete flooring, failed to reduce the unacceptably high radiation fields
(>50 R/hr), sheets of lead were placed over the higher fields in two areas. A new concrete floor was then
poured over the entire length of the West Vent Tunnel. The new floor, approximately 3 in. thick, did not
provide adequate control of drainage or allow leak detection. A few years later an additional layer of
epoxy grout (varying from 3 to 15 in. thick) was added to the area to provide control of drainage and leak
protection. The space within the vent tunnel is physically cramped due to radioactively contaminated
piping that runs near the low ceiling, and lower piping and off-gas lines (both radioactively contaminated)
that present tripping hazards at lower levels. There are other radioactively contaminated lines that are
buried within the concrete floor that will be exposed if the concrete flooring is removed. Much of this
work will require personnel to be on their hands and knees because of the low ceiling height (Figures 2-8
and 2-9). The west vent tunnel surfaces are significantly contaminated and will require respiratory
protection and other PPE.

Radiation levels in the work areas and worker exposures would be expected to rise significantly
during the removal of the inaccessible lead described above. However, additional data is required to
confirm this expectation. Therefore, additional investigative actions will be conducted to more accurately
assess radiation exposure, worker hazard, and degree of difficulty in removing the lead. It is expected that
removal of these lead items in CPP-601/640 will be impractical due to the increase in worker risk and
hazard along with the lack of a benefit or decrease in risk to human health and the environment.
Therefore, it is expected that this lead will be left in place as a structural component of the building as
part of the NTCRA.
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Figure 2-8. West Vent Tunnel working conditions (lead sheets are buried beneath concrete floor, exact
location uncertain).

Figure 2-9. West Vent Tunnel piping.

2.5.3.2 Groundwater Lead Action Level. Lead is relatively insoluble (with an estimated
solubility limit of 0.165 mg/L). There is no maximum contaminant level (MCL) for lead but there is an
action level of 0.015 mg/L or one tenth the solubility limit. Spreading and dilution in the vadose zone and
the dilution in the aquifer provide at least a concentration reduction factor of 100. Therefore, the solubility
limited predicted aquifer concentrations of lead will always be less than EPA’s lead action level
irrespective of the quantity of lead left behind in CPP-601/640 buildings (EDF-8412, “Groundwater
Pathway Risk Assessment for CPP-601/640 Fuel Reprocessing Complex Engineering Evaluation/Cost
Analysis”).
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2.5.4 PCB Bulk Product Waste

PCB regulations (40 CFR 761.50[b][7]) allow disposal of PCB/radioactive waste on the basis of its
radioactive properties. Under 40 CFR 761.62(b), the following types of PCB bulk product waste may be
disposed based on the radioactive properties:

. Plastics

. Preformed or molded rubber parts and components

. Applied dried paints, varnishes, waxes or other similar coatings or sealants
. Caulking

. Galbestos
. Non-liquid building demolition debris
. Other PCB bulk product waste demonstrated to leach less than 10 pg/L of water.

PCB bulk product waste in CPP-601/640 will be managed for the radioactive properties as allowed
under the PCB regulations. These materials will be left in place with the other radioactive components left
in the building prior to backfilling with grout or other inert material. PCB bulk product wastes are
included in the source term evaluated in sections below.

2.6 Removal of Radionuclides and other Considerations

CPP-601 was the primary fuel reprocessing facility at INL. CPP-601 contained fuel dissolution,
uranium extraction, and waste management systems. There are approximately 14 empty vessels along
with ancillary piping in CPP-601 that were previously used for accumulating waste from the extraction
process and then transferring that waste to the TFF. These vessels range in size from about 20 to 900 gal.
These vessels and lines have already been subjected to significant decontamination activities primarily
driven by uranium accountability, VCO, or the need to reduce activity to allow hands-on maintenance
either on or in the vicinity of the vessels or piping. The operations in CPP-640 were limited to fuel
dissolution. The fuel dissolution process in CPP-640 produced a uranium product that was sent to CPP-
601 for uranium recovery. As mentioned above, most of the process equipment and piping in CPP-601
that previously managed HLW were flushed extensively to remove residual contamination. Additional
flushing and sampling is now underway in order to complete decontamination efforts. Upon completion
of those decontamination efforts, these vessels and lines are expected to be left in the building to be
encapsulated as the building spaces are filled with grout or other inert material. The larger vessels and
piping are expected to be filled with grout, thereby being incorporated into the remaining monolith.

The substantive requirements of Section 3116(a) of the Ronald W. Reagan National Defense
Authorization Act for Fiscal Year 2005 (NDAA) (Public Law 108-375, 2004), which are substantively
similar to the waste incidental to reprocessing (evaluation method) provisions in DOE M 435.1-1, will be
met under this NTCRA by ensuring that process equipment and piping that previously managed HLW has
either been removed or decontaminated to ensure that there is not a threat to human health and the
environment. Specifically, under this NTCRA, any remaining process equipment or piping that previously
managed HLW either has been or will be processed to remove highly radioactive (key) radionuclides to
the maximum extent practical, will be incorporated in a solid physical form at a concentration that does
not exceed the applicable concentration limits for Class C low-level waste as set out in 10 CFR 61.55
“Waste Classification,” and will meet the performance objectives in 10 CFR 61, Subpart C. In addition,
there are no unique radiological considerations or policy considerations that warrant disposal of the
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materials in a deep geologic repository. Further, thorough examination and decontamination of process
equipment and piping indicate that no significant amounts of radioactive waste will remain.

The remaining radiological inventory in the process equipment and piping will be documented as
part of the remaining radiological inventory for CPP-601/640 for the purposes of ensuring that the
cumulative impacts of sources of radioactive contamination that could add to the dose and risk to future
members of the public are evaluated. This will ensure that the substantive requirements of a performance
assessment and composite analysis will be met as set forth in DOE M 435.1-1, section I(2)(F)(5).

2.7 Extent of Contamination and Remaining Inventories

The radiological and nonradiological inventories presented in the following sections document the
source term used in both risk and dose assessments.

The radiological inventory presented and evaluated in this EE/CA is based upon the current
inventory of the CPP-601/640 including historic releases beneath the building. The actual final
radiological inventory may be decreased by various actions that are necessary to close these facilities.
These actions would include flushing or decontamination as necessary to meet the substantive
requirements of RCRA closure, VCO, Safeguards and Security, Section 3116(a) of the NDAA, and DOE
M 435.1-1. While the requirements for these removals are clear, the degree and extent to which these
removals will actually reduce the radiological inventory is uncertain. In order to ensure that the
radiological inventory evaluated in the risk and dose assessments is conservative, the current radiological
inventory was evaluated in the risk and dose assessments. Any reduction to that radiological inventory
will have a positive effect on the actual risk and dose. As demonstrated in the risk and dose assessments
in Section 3, removal of the radiological inventory is not required in order to demonstrate compliance
with the RAOs or RGs.

The nonradiological inventory was based upon the actual mass of the nonradiological constituents
that will be left after specific materials have been removed from the buildings in accordance with other
applicable regulatory drivers (e.g., HWMA/RCRA and TSCA as addressed above).

271 Remaining Radiological Inventory

The remaining radiological inventory for CPP-601/640 is well characterized, based on detailed
knowledge of the reprocessing operations, historical and current sampling and analysis, and radiological
surveys of the process systems and facility areas. There has been a significant effort from 2005 to the
present to obtain detailed surveys and physical samples from process systems and residual material
remaining within the facilities. During this timeframe, all of the CPP-601 and CPP-640 process cells were
entered and surveyed. Many of the CPP-601 process cells have been washed down with post-washdown
surveys taken. Additionally, entries were made and extensive surveys were taken in the CPP-601/640
access, service, operating and sampling corridors, ventilation tunnels, and PM areas. It is known or
suspected that many nonprocess cell areas were painted to fix loose surface contamination in place over
the operating history of CPP-601/640. For the characterization of these areas, conservative assumptions
were used to factor in known or suspected areas of contamination where painting has occurred.

The radiological inventory for CPP-601/640 is based on extensive destructive sampling and
radiochemical analysis of process system components, liquids, sludge, and solids; scans and smears of
building surfaces; dose rate surveys; in situ gamma spectroscopy; and computer modeling. Where
available, existing characterization information from historical documents was used. For completeness,
historical theoretical modeling data for typical fuel types processed in CPP-601/640 were also used to
account for less predominant reactor-produced radionuclides. The samples and surveys that have been
taken over the life of this facility and its waste streams consistently contain primarily the
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reactor-produced radionuclides Cs-137, Sr-90, Pu-238, and Pu-241 in relative abundance, greater than
1%. Other reactor-produced radionuclides of interest for risk assessment purposes in relative abundance,
less than 1%, include C-14, I-129, Np-237, Pu-239, Tc-99, U-234, U-235 and U-238. The radiological
inventory estimate for CPP-601 is 313 curies, for CPP-640 is 18.3 curies, and for the historic releases
beneath CPP-601 is 381 curies. These values are documented in EDF-8293 “Radioactive Material
Inventory for the CPP-601/640 Fuel Reprocessing Complex Engineering Evaluation/Cost Analysis.”

Seven points of release to the environment have been identified beneath CPP-601. One adjacent
release beneath the adjoining CPP-602 facility was also included in the radionuclide inventory due to its
proximity to CPP-601 subsurface soils. There have been no releases to the environment identified beneath
CPP-640. The OU 3-14 ROD (DOE-ID 2007a) states that these release sites beneath the CPP-601
building will be addressed under OU 3-13 in accordance with the process identified in the CECC
(DOE-ID 2000) using the OU 3-14 remediation goals for soil in the industrial use area. Based on
historical knowledge of the types of solutions that could have been released to the environment beneath
CPP-601, bounding estimates of the potential increase to both the radiological and nonradiological
inventory were prepared. The bounding estimates of the radionuclides are included in the radiological
inventory (see Table 2-2) assessed in the risk and dose assessments.

As shown in Section 3, Risk and Dose Assessments, the assessments of the radiological inventory
including the bounding estimates for releases beneath CPP-601 demonstrate that both risk and dose for
the decommissioning of CPP-601/640 are within the acceptable range. These risk and dose assessments
demonstrate that the requirements derived from the remediation goals in the OU 3-14 ROD
(DOE-ID 2007a) as applied to the OU 3-13 Group 2 soils beneath CPP-601 buildings will be met
(i.e., preventing radiation exposure and limiting contaminant migration to the SRPA) by placing the
buildings above these release points in a stable condition which will provide the infiltration protection
necessary as prescribed in the remedy selected for the OU 3-13 Group 2 soils.

As there is not expected to be a significant difference between the remaining radiological
inventories in Alternative 2 vs. Alternative 3, only one inventory is evaluated. While the flushing or
decontamination necessary to meet substantive requirements will reduce this inventory to the same extent
for both alternatives, this is not expected to have a significant impact on the remaining inventory or
subsequent risk and dose assessments.

2.7.2 Remaining Nonradiological Inventory

The inventory of nonradiological constituents remaining upon completion of this NTCRA for
CPP-601/640 has been completed and documented in EDF-8192. As discussed above, potential
HWMA/RCRA issues are being addressed under RCRA closure plans or under the terms of the VCO and
are outside the scope of this EE/CA. The mass of nonradiological potential contaminants of concern that
are expected to remain within CPP-601/640 upon completion of the NTCRA, including bounding
estimates from historic releases beneath CPP-601, are shown in Table 2-3.
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Table 2-2. Summary of radiological activity in CPP-601, CPP 640, and bounding estimates of historic releases beneath CPP-601 (in curies).”

Bounding 2007 Bounding 2007 Bounding 2007
Estimate of | Total CPP- Estimate of | Total CPP- Estimate of | Total CPP-
Historic 601/640 & Historic 601/640 & Historic 601/640 &
CPP-601 CPP-640 Releases Releases CPP-601 CPP-640 Releases Releases CPP-601 CPP-640 Releases Releases
Isotope (Ci) (Ci) (Ci) (Ci) Isotope (Ci) (Ci) (Ci) (Ci) Isotope (Ci) (Ci) (Ci) (Ci)

Ac-227 1.80E-06 | — 1.74E-06 3.54E-06 Eu-155 4.91E-01 1.21E-04 | 4.74E-01 9.66E-01 Ra-228 1.92E-12 | — 1.85E-12 3.77E-12
Ag-110m 1.84E-10 | — 1.78E-10 3.62E-10 Gd-152 5.28E-15 — 5.10E-15 1.04E-14 Rb-87 8.90E-08 | — 8.60E-08 1.75E-07
Am-241 1.88E-01 1.98E-04 1.82E-01 3.71E-01 H-3 4.14E-01 — 2.50E+00 2.91E+00 Re-187 4.04E-18 | — 3.90E-18 7.94E-18
Am-242m | 2.87E-05 | — 2.78E-05 5.65E-05 Hf-182 1.93E-09 — 1.86E-09 3.79E-09 Sb-125 2.91E+00 | 6.75E-02 | 2.81E+00 5.78E+00
Am-243 1.95E-04 | — 1.89E-04 3.84E-04 Ho-166m | 1.78E-07 — 1.72E-07 3.51E-07 Se-79 1.74E-03 | — 1.68E-03 3.41E-03
Ar-39 1.52E-20 | — 1.46E-20 2.98E-20 1-129 4.26E-04 5.00E-06 | 1.80E-04 6.11E-04 Si-32 1.11E-26 | — 1.08E-26 2.19E-26
Ar-42 1.06E-20 | — 1.03E-20 2.09E-20 In-115 2.25E-14 — 2.17E-14 4.42E-14 Sm-146 8.00E-10 | — 7.72E-10 1.57E-09
Ba-133 3.26E-34 | — 3.15E-34 6.41E-34 Kr-81 1.92E-10 — 1.85E-10 3.77E-10 Sm-147 3.69E-08 | — 3.57E-08 7.26E-08
Be-10 9.20E-09 | — 8.88E-09 1.81E-08 La-138 6.12E-13 — 5.91E-13 1.20E-12 Sm-148 1.64E-13 | — 1.59E-13 3.23E-13
Bi-208 1.28E-21 — 1.23E-21 2.51E-21 Lu-176 1.84E-13 — 1.78E-13 3.63E-13 Sm-149 7.63E-15 | — 7.37E-15 1.50E-14
Bi-210m 1.18E-21 — 1.14E-21 2.32E-21 Mn-54 7.83E-10 — 7.57E-10 1.54E-09 Sm-151 1.06E+00 | — 1.02E+00 2.08E+00
Bk-249 1.66E-19 | — 1.60E-19 3.26E-19 Ni-59 2.69E-04 — 2.60E-04 5.29E-04 Sn-121m | 2.35E-03 | — 2.27E-03 4.61E-03
C-14 4.64E-04 | 4.51E-06 4.49E-04 9.17E-04 Ni-63 3.49E-02 — 3.37E-02 6.85E-02 Sn-126 1.17E-03 | — 1.13E-03 2.31E-03
Ce-142 9.73E-08 | — 9.40E-08 1.91E-07 Np-236 1.07E-08 — 1.04E-08 2.11E-08 Sr-90 1.06E+02 | 8.85E+00 | 1.78E+02 2.93E+02
Cf-251 3.60E-16 | — 3.48E-16 7.07E-16 Np-237 1.08E-01 1.73E-03 | 1.06E-01 2.16E-01 Tc-98 9.14E-09 | — 8.83E-09 1.80E-08
Cm-242 4.25E-03 | — 4.10E-03 8.35E-03 Os-194 6.11E-26 — 5.90E-26 1.20E-25 Tc-99 5.17E-02 | 4.56E-02 | 2.06E-02 1.18E-01
Cm-243 3.69E-06 | — 3.56E-06 7.26E-06 Pa-231 6.22E-06 — 6.01E-06 1.22E-05 Te-123 243E-15 | — 2.35E-15 4.78E-15
Cm-244 3.64E-03 | — 3.51E-03 7.15E-03 Pb-210 7.91E-08 — 7.64E-08 1.55E-07 Th-229 6.05E-09 | — 5.85E-09 1.19E-08
Cm-245 1.37E-08 | — 1.32E-08 2.70E-08 Pd-107 1.16E-04 — 1.12E-04 2.28E-04 Th-232 2.90E-12 | — 2.80E-12 5.70E-12
Cm-246 1.47E-09 | — 1.42E-09 2.90E-09 Pm-146 3.26E-04 — 3.15E-04 6.41E-04 TI-206 1.18E-21 — 1.14E-21 2.31E-21
Cm-247 2.33E-15 | — 2.25E-15 4.57E-15 Pm-147 2.47E+00 — 2.39E+00 4.86E+00 Tm-171 3.47E-12 | — 3.35E-12 6.81E-12
Cm-248 3.19E-15 | — 3.08E-15 6.28E-15 Pt-193 2.14E-21 — 2.06E-21 4.20E-21 U-232 5.76E-05 | — 5.56E-05 1.13E-04
Cm-250 7.18E-23 | — 6.93E-23 1.41E-22 Pu-236 3.27E-06 — 3.16E-06 6.42E-06 U-233 2.81E-06 | — 2.71E-06 5.51E-06
Co-60 1.60E-01 7.09E-02 1.54E-01 3.85E-01 Pu-238 6.24E+00 2.09E-02 | 6.12E+00 1.24E+01 U-234 1.83E-01 5.06E-02 | 1.81E-01 4.15E-01
Cs-134 1.45E-01 — 1.40E-01 2.84E-01 Pu-239 1.75E-01 7.90E-02 | 1.73E-01 4.27E-01 U-235 3.23E-02 | 2.15E-03 | 3.19E-02 6.64E-02
Cs-135 4.63E-03 | — 4.47E-03 9.09E-03 Pu-240 1.81E-02 — 1.75E-02 3.56E-02 U-236 2.55E-03 | — 2.46E-03 5.01E-03
Cs-137 1.84E+02 | 9.13E+00 1.78E+02 3.71E+02 Pu-241 5.22E+00 8.19E-03 | 5.04E+00 1.03E+01 U-238 9.17E-04 | 1.96E-04 | 8.94E-04 2.01E-03
Eu-150 4.25E-08 | — 4.11E-08 8.36E-08 Pu-242 3.93E-05 — 3.80E-05 7.73E-05 V-50 1.31E-18 | — 1.27E-18 2.58E-18
Eu-152 5.84E-01 — 5.64E-01 1.15E+00 Pu-244 5.46E-13 — 5.28E-13 1.07E-12 Zn-65 9.44E-19 | 1.54E-04 | 9.11E-19 1.54E-04
Eu-154 2.70E+00 | 1.09E-04 2.61E+00 5.32E+00 Ra-226 3.93E-07 1.73E-03 | 3.80E-07 1.73E-03 Zr-93 8.24E-03 | — 7.96E-03 1.62E-02
Total Ci 3.13E+02 | 1.83E+01 | 3.81E+02 7.12E+02

a. The letter “E” is referring to scientific notation when displaying figures (i.e. 4.90E+01=49). This is the standard method of displaying a number to the +/- power of 10.




Table 2-3. Summary of remaining nonradiological inventory.

various alloys of brass and bronze.

Estimated Total
Constituent Use/Form Amount (kg)
Antimony In paint 1.24
Arsenic In paint 0.03
Barium In paint 15.3
Beryllium In paint 0.01
Boron Borated poly neutron shields used to back up lead shielding and Raschig Rings 909
Cadmium In paint 52.5
Copper Electrical wiring and minor use in piping and valving components. Most of the 113,600
copper in the inventory comes from wire and tubing, not from brass or bronze.
Chromium Over 99.99% of the chromium is fixed within the stainless-steel alloys utilized in 108,000
the processing equipment and cell liners.
Hexone Used in uranium solvent extraction process and identified in CPP-119 CERCLA 276
release beneath CPP-601.
Lead Approximately 395 kg (0.43 tons) of lead comprised of 220 kg of lead anchors in 395
walls, 173 kg of lead in paint, and approximately 2.2 kg of lead in CERCLA
releases identified in OU 3-14 will remain upon completion of the NTCRA.
Lead—bulk, | Approximately 69,900 kg (76.9 tons) of bulk lead solids, which are expected to be 69,900
impractical | impractical to remove, are buried in the floor in the Service Corridor and West
to remove Vent Tunnel.
Mercury In paint 1.32
Nickel Over 99.99% of the nickel is fixed within the stainless-steel alloys utilized in the 58,280
processing equipment and cell liners.
PCBs All of the Aroclors listed are PCBs. Most of the PCBs that Aroclor-1016 0.02
are not planned for removal are those that can be found Aroclor-1242 56.4
within the paint on painted surfaces. Aroclor-1254 31.5
Aroclor-1260 20.6
Selenium In paint 0.03
Silver Electrical connections, contacts, relays, and other electrical components 0.24
Thallium In paint 0.03
Tin Approximately 85% of the tin that may potentially be left in these buildings is in 129
various alloys of brass and bronze.
Uranium 828 g of uranium are grouted in the burner vessels in CPP-640. 1.15
Vanadium In paint 0.03
Zinc Approximately 85% of the zinc that may potentially be left in these buildings is in 300
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3. RISK AND DOSE ASSESSMENTS

Both the radiological (EDF-8293) and nonradiological (EDF-8192) inventories that are projected to
remain after the decommissioning of CPP-601/640 were evaluated in risk and dose assessments. The risk
assessment is described in EDF-8412, “Groundwater Pathway Risk Assessment for CPP-601/640 Fuel
Reprocessing Complex Engineering Evaluation/Cost Analysis.” The dose assessment is described in
EDF-8413, “Groundwater All-Pathways Dose Assessment for CPP-601/640 Fuel Reprocessing Complex
Engineering Evaluation/Cost Analysis.” In addition, inadvertent intruder scenarios were evaluated in
EDF-8491, “Inadvertent Intruder Assessment for CPP-601/640 Fuel Reprocessing Complex Engineering
Evaluation/Cost Analysis.” These risk, dose, and intruder assessments were prepared to assist in the
evaluation of alternatives as well as to demonstrate compliance with the RAOs or RGs. Section 3.1 below
discusses the methodology and summarizes the results of the risk assessment. Section 3.2 below describes
the methodology and summarizes the results of the dose assessment. The dose assessment also
demonstrates compliance with the requirements for a composite analysis, which is described in
Section 3.3, Intruder Scenarios. Section 3.4, Ecological Risk Screening Evaluation, describes the potential
intruder scenarios and evaluates and summarizes the results. Section 3.5, Risk and Dose Assessment
Summary, describes the ecological risk evaluation.

The no action alternative (Alternative 1) was not evaluated for the groundwater pathway risk and
dose assessments as it is a conservative baseline assumption that is hypothetical because the identified
radiological and nonradiological contamination could be released to the environment if not properly
contained or controlled, causing an unacceptable potential risk to receptors (current and future workers,
groundwater receptors, and the environment) and does not meet the RAOs. This alternative is for
comparative purposes only and does not reflect the DOE mandate to monitor, maintain, and mitigate
potential or actual release from any facility or site to ensure protection to the public and the environment.
Under this alternative there would be no ongoing surveillance, monitoring, or maintenance activities. This
would allow deterioration of the building structure permitting potential storm water infiltration that could
spread radiological contamination and hazardous materials which could increase the threat of
contamination to the aquifer, to future workers, and to ecological receptors. Under Alternative 1, the
RAOs would not be met because the alternative does not address future risks. Because this alternative is
only considered an interim measure that delays a needed future cleanup action to a later date, the
alternative is not carried forward for detailed analysis.

3.1  Groundwater Pathway Risk Assessment for CPP-601/640

The primary objective of the groundwater pathway risk assessment was to evaluate if the planned
alternatives for CPP-601/640 D&D meet the OU 3-14 groundwater remediation goal. The groundwater
remediation goal requires that the contaminant concentrations in the SRPA not exceed a cumulative
carcinogenic risk level of 1E-04 or applicable State of Idaho groundwater quality standards in 2095 and
beyond. Ground Water Quality Rule’s (IDAPA 58.01.011) regulated levels of contaminants are
equivalent to the Safe Drinking Water Act (42 USC § 300f et seq.) MCLs. Both radiological and
nonradiological contaminants were included in the evaluation.

3141 Risk Assessment Methodology
The radiological inventory to be left in place after the D&D of CPP-601/640 consists of 90
individual radionuclides. A screening method was performed to reduce the list to those radionuclides that

might contribute significantly to risk so as to focus the risk assessment on the more important
radionuclides. The screening approach screened or eliminated radionuclides using screening factors
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developed by the National Council on Radiation Protection (NCRP) (NCRP 1996). In this screening,
64 of the 90 radionuclides were screened out leaving 26 radionuclides

Similarly, EDF-8192 identifies the nonradiological inventory of potential contaminants of concern
expected to remain under Alternatives 2 and 3 for this NTCRA. Most of the nonradiological inventory
comes from the construction materials of the facility itself. No prescreening of the nonradiological
inventory was performed prior to the risk assessment.

3.1.2 Risk Assessment Summary

The results of the risk assessment indicate that the peak cumulative risk is equal to or less than
2E-06 for all the radionuclides over time (Table 3-1 and Figure 3-1). This risk is within the EPA
acceptable target risk range of 1E-06 to 1E-04 and meets the CERCLA groundwater remediation goal of
1E-04. The risk assessment model predicts that Sr-90 from CPP-601/640 will not reach the SRPA; thus
the remediation goal for Sr-90 of less than 8 pCi/L is met. The predicted maximum groundwater
concentrations for the radionuclides of concern were compared to the MCLs and all the predicted
maximum groundwater concentrations are less than the MCLs (Table 3-2). The State of Idaho Ground
Water Quality Rule’s (IDAPA 58.01.011) regulated levels of contaminants are equivalent to the Safe
Drinking Water Act (42 USC § 300f et seq.) MCLs.

Table 3-1. Groundwater pathway radionuclides of concern peak risk
(top five contributors to risk).

Radionuclide Risk Years to Peak Concentration
1-129 1.8E-07 343
Np-237 5.7E-07 18,691
Tc-99 2.7E-07 809
U-234 1.5E-06 13,908
U-235 2.3E-07 14,143

Table 3-2. Comparison of predicted peak groundwater concentrations for radionuclides to MCLs.

Peak Concentration MCL
Radionuclide (pCi/L) (pCi/L) Less than MCL

H-3 1.5E-01 20,000 Yes

1-129 5.8E-02 1 Yes

Np-237 3.5E-01 Total alpha < 15 Yes

Total long-lived Pu 1.7E-02 Total alpha < 15 Yes
(Pu-239 and Pu-240)

Ra-226 and -228 0 5 Yes

Sr-90 0 8 Yes

Tc-99 4.6E+00 900 Yes

U-234 8.7E-01 Total alpha <15 Yes

U-235 1.5E-01 Total alpha < 15 Yes
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Figure 3-1. Groundwater pathway risk as a function of time for the five largest risk contributors and the
total cumulative risk.

The nonradiological inventory expected to be left in place after the D&D of CPP-601/640 consists
of 22 individual constituents. For both radionuclides and chemicals exhibiting carcinogenic effects, the
risks are all well below the EPA target risk range of 1E-04 to 1E-06 (Table 3-3). For chemicals exhibiting
noncarcinogenic effects, the sum of the hazard quotients is less than 1.0, indicating it is unlikely for even
sensitive subpopulations to experience adverse health effects (Table 3-4). The predicted maximum
groundwater concentrations for the nonradionuclides of concern were compared to the State of Idaho
MCLs. All predicted maximum groundwater concentrations are less than the MCLs for the respective
chemicals (Table 3-5). The State of Idaho Ground Water Quality Rule’s (IDAPA 58.01.011) regulated
levels of contaminants are equivalent to the Safe Drinking Water Act (42 USC § 300f et seq.) MCLs.

Table 3-3. Groundwater pathway risk assessment results for the nonradionuclides of concern.

Risk for Chemicals with Carcinogenic Slope Factors
Carcinogenic Intake Oral Slope Factor
Chemical (mg/kg/d) (mg/kg/d)" Risk
Aroclor 1016 3.15E-11 7.0E-02 2E-12
Aroclor 1242 8.88E-08 2.0E+00 2E-07
Aroclor 1254 4.96E-08 2.0E+00 1E-07
Aroclor 1260 3.24E-08 2.0E+00 6E-08
Arsenic 1.51E-09 1.5E+00 2E-09
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Table 3-4. Groundwater pathway hazard quotient results for the nonradionuclides of concern.

Hazard Quotient for Chemicals with Reference Doses
Noncarcinogenic Intake Oral Reference Dose Hazard
Chemical (mg/kg/d) (mg/kg/d) Quotient

Aroclor 1016 7.35E-11 7.0E-05 1E-06
Aroclor 1254 1.16E-07 2.0E-05 6E-03
Antimony 9.10E-09 4.0E-04 2E-05
Arsenic 3.52E-09 3.0E-04 1E-05
Barium 1.12E-07 2.0E-01 6E-07
Beryllium 1.47E-11 2.0E-03 7E-09
Boron 6.50E-05 2.0E-01 3E-04
Cadmium 3.15E-06 5.0E-04 6E-03
Chromium IIT* 7.93E-06 1.5E+00 5E-06
Chromium VI* 7.93E-06 3.0E-03 3E-03
Copper 2.08E-03 4.0E-02 5E-02
Hexone 7.21E-04 8.6E-01 8E-04
Nickel 2.14E-04 2.0E-02 1E-02
Selenium 2.67E-09 5.0E-03 5E-07
Silver 9.80E-10 5.0E-03 2E-07
Thallium 1.10E-10 7.0E-05 2E-06
Tin 3.65E-07 6.0E-01 6E-07
Uranium 6.89E-08 3.0E-03 2E-05
Vanadium 1.10E-11 1.0E-03 1E-08
Zinc 6.84E-06 3.0E-01 2E-05

a. In order to cover both potential oxidation states, a conservative analysis was conducted evaluating the total
chromium concentration at both oxidation states

3-4




Table 3-5. Groundwater pathway comparison to MCLs for the nonradionuclides of concern.

Comparison of Peak Concentration to MCL
Predicted Peak
Inventory | Time to Peak | Concentration MCL Less than
Chemical (Kg) (yr) (mg/L) (mg/L) MCL

Aroclor 1016 2.00E-02 2.30E+05 2.68E-09 5.00E-04 Yes
Aroclor 1242 5.64E+01 2.30E+05 7.56E-06 5.00E-04 Yes
Aroclor 1254 3.15E+01 2.30E+05 4.22E-06 5.00E-04 Yes
Aroclor 1260 2.06E+01 2.30E+05 2.76E-06 5.00E-04 Yes
Antimony 1.24E+00 1.15E+05 3.32E-07 6.00E-03 Yes
Arsenic 3.00E-02 7.25E+03 1.28E-07 1.00E-02 Yes
Barium 1.53E+01 1.15E+05 4.10E-06 2.00E+00 Yes
Beryllium 1.00E-02 5.75E+05 5.37E-10 4.00E-03 Yes
Cadmium 5.25E+01 1.41E+04 1.15E-04 5.00E-03 Yes
Chromium III 1.08E+05 4.77E+02 2.90E-04 1.00E-01 Yes
Chromium VI 1.08E+05 4.77E+02 2.90E-04 1.00E-01 Yes
Copper 1.14E+05 4.63E+04 7.57E-02 1.30E+00 Yes
Lead® 7.03E+04 2.30E+05 5.30E-05 1.50E-02 Yes
Mercury 1.32E+00 2.30E+05 1.77E-07 2.00E-03 Yes
Selenium 3.00E-02 9.55E+03 9.73E-08 5.00E-02 Yes
Thallium 3.00E-02 2.30E+05 4.02E-09 2.00E-03 Yes
Uranium 1.15E+00 1.41E+04 2.52E-06 3.00E-02 Yes
a. There is no MCL. For lead the value presented is an action level.

This risk assessment demonstrates that the inventory to be left in place after the D&D of
CPP-601/640 will meet the CERCLA groundwater remediation goal of contaminant concentrations in the
SRPA, which is less than or equal to a cumulative carcinogenic risk of 1E-04 and/or will meet the
applicable State of Idaho groundwater quality standards in 2095 and beyond. The State of Idaho Ground
Water Quality Rule’s (IDAPA 58.01.011) regulated levels of contaminants are equivalent to the Safe
Drinking Water Act (42 USC § 300f et seq.) MCLs.

3.2 Groundwater All-Pathways Dose Assessment for CPP-601/640

The primary objective of the groundwater all-pathways dose assessment is to evaluate if the
groundwater all-pathways dose for the radiological materials left in place from the D&D of CPP-601/640
is in compliance with the substantive DOE requirements for performance assessments and composite
analyses. The primary transport mechanism for the migration of radionuclides from the residual
radiological material that is likely to remain after D&D of CPP-601/640 is hydrologic transport to the
underlying SRPA.

3.21 Dose Assessment Methodology
As with the risk assessment, the radiological inventory to be left in place after the D&D of

CPP-601/640 consists of 90 individual radionuclides. A screening method was performed to reduce the
list to those radionuclides that might contribute significantly to dose so as to focus the dose assessment on
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the more important radionuclides. Radionuclides were screened or eliminated using screening factors
developed by the NCRP (NCRP 1996). Of the 90 radionuclides, 64 were screened, leaving 26
radionuclides.

3.2.2 Dose Assessment Summary

The performance assessment included in the dose assessment demonstrates that the inventory to
be left in place after the D&D of CPP-601/640 has a projected peak dose of 0.03 mrem/yr during the
1,000-yr period after D&D. This is significantly less than the all-pathways dose limit of 25 mrem/yr in the
performance objective of 10 CFR 61.41, consistent with the substantive provisions of Section 3116(a) of
the NDAA which are substantively similar to the evaluation waste incidental to reprocessing provisions of
DOE M 435.1-1. The primary contributors to future dose in this timeframe are 1-129 and Tc-99 (Table 3-
6). The cumulative dose from the Sr-90, I-129, and Tc-99 is 4.3E-02, significantly less than the
groundwater RG of 4 mrem/yr.

DOE O 435.1 has been identified as a requirement to be considered. One of the substantive
requirements identified in DOE M 435.1-1 accompanying that order is to meet the requirements of a
performance assessment which is a “site-specific analysis of a radioactive waste disposal facility
conducted to demonstrate there is a reasonable expectation that performance objectives established for the
long-term (1,000 years) protection of the public and environment will not be exceeded following closure
of the facility.” The applicable performance objective states: Dose to representative members of the
public shall not exceed 25 mrem in a year total effective dose equivalent from all-pathways, excluding the
dose from radon and progeny in air.

Table 3-6. Groundwater pathway radionuclides of concern peak dose
(top contributors to dose).

Radionuclide Dose (mrem/yr) Years to Peak
1-129 2.7E-02 343
Np-237 1.2E+00 18,691
Pu-239 4.6E-02 38,627
Tc-99 1.6E-02 809
U-234 2.0E-01 13,908
U-235 3.1E-02 14,143

3.23 Composite Analysis

The projected dose (0.03 mrem/yr) from the performance assessment is well below the threshold
trigger of an increase of 25% or more (DOE-ID 2000) in the forecasted doses reported in the current
approved Composite Analysis for the INEEL CERCLA Disposal Facility Landfill (DOE-ID 2003a) and
Composite Analysis for Tank Farm Closure (DOE-ID 2006b) that would necessitate a full Low-Level
Waste Disposal Facility Federal Review Group review and does not significantly add to the Idaho
CERCLA Disposal Facility (ICDF) Composite Analysis (8 mrem/yr) or TFF Composite Analysis
(5 mrem/yr) doses. The potential dose to hypothetical future members of the public from the aggregate of
residual radiological material that is likely to remain on the INL Site is protective of the public and
environment. The time to peak for the predicted maximum groundwater concentrations are well past the
typical performance assessment/composite analysis 1,000-yr period.
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3.3 Intruder Scenarios

The inadvertent intruder scenario assesses the hypothetical risk to the inadvertent intruder who
comes in contact with the radioactive materials left in place from CPP-601/640 under the presumption
that access controls required for the INTEC area have ceased or failed. The first evaluation scenario
addresses the hypothetical potential for building entry by the inadvertent intruder. This was only
evaluated for Alternative 1 as building entry is not possible upon completion of Alternatives 2 and 3. The
second assessment examines an acute (i.e., short-term) exposure during an assumed initial contact with
radioactive waste while drilling an irrigation well into the remains of CPP-601/640. This scenario was
evaluated for the no action alternative where the building remains essentially as is (Alternative 1), and
where D&D has been completed leaving void spaces remaining within the building filled with grout or
other inert material (Alternatives 2 and 3).

3.31 Acute Building Access Scenario

The hypothetical premise of this evaluation scenario is that at some point in the future DOE’s
administrative controls, including access control, have either ceased or failed such that an inadvertent
intruder could enter the building, become contaminated with radiological materials, and spread those
contaminated materials outside of the building. Under this scenario there are no ongoing surveillance,
monitoring, or maintenance activities. Therefore, the contamination would not be properly contained or
controlled and could be released to the environment causing an unacceptable risk not only to the
inadvertent intruder but also to other receptors (future workers, groundwater receptors, and the
environment). This evaluation scenario is for comparative purposes only and does not reflect DOE
activities to monitor, maintain, and mitigate potential or actual releases from any facility or site to ensure
protection of the public and the environment.

3.3.2 Acute Well Drilling Scenario

The acute well drilling scenario is based on the assumption that exposure of a hypothetical
inadvertent intruder at CPP-601/640 involves acute (i.e., short-term) exposure during an assumed initial
contact with radioactive waste while drilling an irrigation well (Figure 3-1). The acute well drilling
scenario assumes that an inadvertent intruder drills a large-diameter (22 in.) irrigation well directly into
CPP-601/640 following D&D. The intruder is assumed to be exposed to contaminated drill cuttings
brought to the surface and spread over the ground. The exposure pathways for this acute drilling scenario
include external exposure to drill cuttings on the ground surface, inhalation of contaminated dust
suspended in air, and ingestion of contaminated soil.

The intruder is exposed to the contaminated drill cuttings for 160 hours, the time to drill and
develop the well. While the deepest part of the building extends to 58 ft below grade, the average depth
of the CPP-601/640 complex is 33 ft. Drilling a 22-in. well through a contaminated waste layer of 10 m
(33 ft) would move 2.5 m’ (88 ft) of contaminated waste to the surface. The total volume of cuttings
brought to the surface by drilling a 22-in.-diameter well to a depth of 142 m (466 ft) (depth to the water
table below CPP-601/640) is 35 m® (1,236 ft’). The cuttings are spread over a 2,200 m” (24,000 ft?) area
to an average depth of 0.016 m (0.05 ft). Inhalation of suspended drill cuttings was modeled using an
atmospheric mass-loading factor of 1 mg/m’ representative of construction activities (Maheras et al.
1997). Soil ingestion was modeled assuming an occupational ingestion rate of 50 mg/day for an
eight-hour workday. The intruder is assumed to ingest a total of 1,000 mg of contaminated soil during the
160 hrs (20 work days) of exposure. Intruder risks were calculated for the year 2095.
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Figure 3-2. Acute intruder scenario.
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The radionuclide soil activities in the drill cuttings were determined from the total inventory to be
left in place (EDF-8293). The total inventory was decayed to the year 2095, the end of ICs under this
scenario. The radionuclide activity is mixed with the drill cuttings brought to the surface. Changes in
radionuclide concentrations over time are assumed to occur only by decay and subsequent ingrowth and
decay of radioactive progeny (if any); no depletion due to leaching was assumed.

3.33 Intruder Scenario Summary

For Alternative 1, the no action alternative, the inadvertent intruder accessing the contents of
CPP-601/640 present unacceptable risk to the intruder as well as to future workers, groundwater
receptors, and the environment. This scenario was not evaluated for Alternatives 2 and 3 as building
access would be impossible under these alternatives.

For the acute risk well-drilling scenario, the total risk is 2E-06 for Alternative 1, well within the
EPA target risk range of 1E-04 to 1E-06. The total acute risk for Alternatives 2 and 3 is 6E-07, below the
EPA target risk range of 1E-04 to 1E-06.

3.4 Ecological Risk Screening Evaluation

Alternatives 2 and 3 for the decommissioning of CPP-601/640 were evaluated for risk to ecological
receptors. It is important to note that extensive cleaning of process cells, vessels, and piping, as discussed
in Section 2.4 has been conducted. Therefore, almost all of the contamination remaining is in a fixed or
massive form within the building structure. Table 2-3 identified massive forms of metals, such as
chromium and nickel in stainless steel piping and vessels, copper as part of wiring, and zinc as an alloy of
brass and bronze. Large masses of metal such as chromium, nickel, copper, lead, and zinc are not
considered reportable as a release under CERCLA unless they are less than 100 p in diameter (50 Federal
Register [FR] 13461). Hazardous substances in these forms are not reportable because EPA has
determined that a release of these substances in this form does not pose a substantial endangerment to
human health or the environment. Massive forms of metals tend to remain in this form and are not readily
available for ingestion as would a contaminant spread within a soil or water media.

For example, copper in the metallic form is insoluble in water and therefore is likely to remain in
the environment in this form. Chromium in stainless steel combines with oxygen in the atmosphere to
form a thin, invisible layer of chromium oxide, called the passive film. The sizes of chromium atoms and
their oxides are similar; thus, they pack neatly together on the surface of the metal, forming a stable layer
only a few atoms thick. If the metal is cut or scratched and the passive film is disrupted, replacement
oxide will quickly form and will again cover the exposed surface, protecting it from more in-depth
oxidative corrosion.

As discussed in Table 2-3, antimony, arsenic, barium, beryllium, cadmium, and vanadium are
present in the paint remaining on the walls. There is also a potential of external exposure to radionuclides
as listed in Section 2.7.1 and Table 2.2. Exposure to these types of contamination is difficult to quantify
but the exposure in CPP-601/640 should be more limited than the exposure evaluated for other NTCRAs
at the INL Site. Taking the average across the Site, as has been done for other NTCRAs (e.g., Materials
Test Reactor EE/CA), while highly conservative, still only indicated limited risk from the metals and
radionuclides present in these forms. This is even when conservatively assuming that the ecological
receptor has complete access to the Site.

When entombed within the concrete structure of the building, as described in either Alternative 2

or 3, exposure to ecological receptors will be reduced to a minimum. Small burrowing mammals and
insects may opportunistically use cracks or crevices that may develop throughout the life of the
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entombment structure. It is extremely difficult to eliminate the potential for an incidental animal or insect
to find a way into the structure and preferentially chew on metal block, selectively pick up paint chips, or
have some other type of exposure. However, this exposure will be limited to those individuals within the
specific site area. Additionally, the number of species available for this intrusion will be limited due to the
industrial site surrounding the area.

Finally, from recent studies of small mammal exposure to contaminant (primarily deer mice) at the
INL Site, it is apparent that even in cases where contaminants are readily accessible to small mammals in
the soil, the exposure is limited to the immediate area of the contamination. Since these metals are not
known to bioaccumulate into the higher trophic levels, it is unlikely to be an impact to the incidental
raptor that may feed there.

In summary, as the structures described in either Alternative 2 or 3 some exposure in the future
may be possible to ecological receptors. However, due to the form of the contaminants (massive forms of
metals as well as paint remaining on the surfaces that will be encased in concrete) and the limited access,
it is unlikely that there would be any negative impact to populations of ecological receptors in the area.
The concrete monolith along with the inherently non-available bulk forms of the metal contaminants will
prevent unacceptable internal exposure to biota that would result in a lack of maintenance or recovery of
healthy local populations/communities of ecological receptors.

3.5 Risk and Dose Assessment Summary

This risk assessment concludes that Alternative 1 is not protective with respect to future risk as it
does not prevent the hypothetical future intruder from inadvertently entering the empty building after
DOE controls have lapsed, being exposed to and removing some radioactive contaminants, and, thereby,
releasing them uncontrolled to the environment.

For Alternatives 2 and 3, this risk assessment demonstrates that the inventory to be left in place
after the D&D of CPP-601/640 will meet the CERCLA groundwater remediation goal of contaminant
concentrations in the SRPA, which is less than or equal to a cumulative carcinogenic risk of 1E-04, and/or
will meet the applicable State of Idaho groundwater quality standards in 2095 and beyond. The State of
Idaho Ground Water Quality Rule’s (IDAPA 58.01.011) regulated levels of contaminants are equivalent
to the Safe Drinking Water Act (42 USC § 300f et seq.) MCLs.

The peak potential dose from the groundwater pathway is approximately 1 mR/yr, well less than
the 25 mrem/yr performance objective. The risk assessment also showed that projected concentrations of
these constituents were all less than the MCLs. Some exposure in the future may be possible to ecological
receptors. However, due to the form of the contaminants (massive forms of metals as well as paint
remaining on the surfaces that will be encased in concrete) and the limited access, it is unlikely that there
would be any negative impact to populations of ecological receptors in the area.

For Alternative 1, the total acute risk well drilling scenario is 2E-06. The total acute risk for
Alternatives 2 and 3 is 6E-07, below the EPA target risk range of 1E-04 to 1E-06.

3.6 Potential Impacts to Risk and Dose
from Inventory Uncertainty

There are three areas within CPP-601/640 where it was necessary to estimate the radioactive

inventory. These three locations include: (1) the Raschig rings within N-Cell, (2) the CPP-601 deep tanks,
and (3) abandoned uranium product lines. Locations 1 and 2 are being sampled and if the data shows that
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the overall CPP-601/640 estimates are not bounding, then waste will be removed from these sites as
necessary in order to maintain an overall bounding inventory. However, while location 3 is also being
sampled, it may not be feasible to remove sufficient material in order to maintain the overall bounding
inventory. Therefore, because there is the potential that the estimate for this location may cause the
overall CPP-601/640 estimate to not be bounding, the potential increase in risk and dose due to this
inventory uncertainty was reassessed.

There are approximately 35 small-diameter abandoned uranium product lines embedded in
CPP-601 where it was necessary to estimate the total curie content. Those estimates were based upon the
expected volume of product left in those lines and the known maximum uranium concentration that could
have been present. Because of the potential for uncertainty in these inventory estimates, the maximum
theoretically possible content of these pipes was used to recalculate the risk and dose for the five largest
risk and dose contributors in order to establish the upper bound risk and dose.

As these are uranium product lines, only limited quantities of fission products such as [-129 and
Tc-99 remain. As such, there is no significant impact to the I-129 and Tc-99 inventory estimates.
Therefore , there is no increase to the short-term risk or dose driven by the I-129 or Tc-99 estimates.

The inventory estimates for U-234, U-235, and Np-237 based upon the maximum theoretical
capacity of the uranium product lines could possibly increase by a factor of approximately 2.5. Therefore,
an upper-bound estimate for the peak cumulative risk would show an equivalent long-term increase from
2E-06 to 5E-06 at approximately 15,000 years, still well within the EPA acceptable target risk range of
1E-04 to 1E-06. Similarly, the upper bound estimate for the peak cumulative dose would show an
equivalent long-term increase in dose to approximately 3.75 mrem/year for the same time frame. The
bounding peak cumulative dose is still well below the performance objectives limit of 25 mrem/yr.
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4. REMOVAL ACTION OBJECTIVES

CPP-601/640 is located within the industrial-use area established in the OU 3-14 ROD
(DOE-ID 2007a). The RAOs for CPP-601/640 are derived from those established in the OU 3-14 ROD.
The applicable RAOs for this NTCRA are as follows: (1) reduce risk from external radiation exposure to
Cs-137 for current and future workers to a total excess cancer risk of less than 1 in 10,000; (2) prevent
release of contaminants to the SRPA that could result in exceeding the drinking water MCLs, a
cumulative cancer risk from all carcinogens of 1 in 10,000, or a Hazard Index of 1; and (3) prevent
unacceptable internal exposure to biota that would result in the lack of maintenance or recovery of healthy
local populations/communities of ecological receptors. The State of Idaho Ground Water Quality Rule’s
(IDAPA 58.01.011) regulated levels of contaminants are equivalent to the Safe Drinking Water Act
(42 USC § 300f et seq.) MCLs.

The basis for the RAO for the soil is to clean up the site to industrial use standards, the anticipated
future land use for this portion of INTEC. The basis for the RAO for groundwater is to ensure that current
workers are not exposed to contaminated groundwater during implementation of the selected remedy and
to restore groundwater to MCLs for hypothetical future residents living at INTEC (outside the industrial
use area) and future INTEC workers. The risks associated with Cs-137 contaminated soil will be
addressed by containment until the Cs-137 decays to risk levels below 1 x 10™ for a future worker. The
risks associated with ingestion of contaminated INTEC groundwater will be addressed through (1) ICs
until the portion of the SRPA contaminated by INTEC releases is restored to MCLs or below on or before
2095 and (2) reducing infiltration.

If any newly identified release sites are discovered during implementation of the selected
alternative, DOE-ID will consult with DEQ and EPA regarding their potential inclusion for evaluation
under this EE/CA or the FFA/CO (DOE-ID 1991).

4.1 Remediation Goals

The OU 3-14 ROD (DOE-ID 2007a) established RGs for groundwater and surface soils. These
RGs were established based on the results of the baseline risk assessment and the evaluation of expected
exposures and risks for selected alternatives. The RGs are used to assess the effectiveness of the selected
remedial alternatives in meeting the RAOs.

411 Groundwater Remediation Goals

Groundwater RGs are based on meeting the MCLs in the portion of the SRPA contaminated by
INTEC releases by 2095 and beyond, and are presented in Table 4-1. The RG for beta-gamma-emitting
radionuclides (H-3, I-129, Tc-99, and Sr-90 and its daughters) is restricted to a cumulative dose of
4 mrem/yr in 2095 and beyond. The cumulative dose is determined by contaminants that overlap in space
and time. The cumulative dose from alpha-emitting radionuclides (such as Am-241, Np-237, and Pu
isotopes) is much lower than the MCL of 15 pCi/L for all alpha-emitting radionuclides.

Table 4-1. Groundwater remediation goals for the year 2095 and beyond.

Contaminant of Concern Remediation Goal
Sr-90 8 pCi/L
Total (Sr-90, 1-129, and Tc-99) 4 mrem/yr
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4.1.2 Soils Remediaton Goal

The RGs for Cs-137 in OU 3-14 soil were developed from EPA preliminary remediation goals
(PRGs) (EPA 2006). EPA PRGs are back-calculated, current soil concentrations that correspond to a risk
of 1 in 1,000,000. They are calculated using standard EPA exposure route equations and EPA cancer
slope factors. For future outdoor workers, the EPA PRG for outdoor worker soil was initially selected.
Because EPA PRGs are calculated for a 1-in-1,000,000 target risk criteria, they were multiplied by 100 to
obtain the RGs for the 1-in-10,000 risk criteria for the OU 3-14 sites. The RG for an outdoor worker
having a 1E-04 (1 in 10,000) risk-based level for external exposure to Cs-137 was calculated to be
11.3 pCi/g in 2095. This calculation was based on a worker spending 40 hours per week on the tank farm,
for 50 weeks per year, and for 25 years (2095 to 2120). Current workers are protected by ICs.

Due to radioactive decay, the RG depends on the year the cleanup is performed. The calculated
outdoor worker RG for year 2095 of 11.3 pCi/g is used to calculate the RG for any year from the present
to 2095 by dividing the RG by an exponential decay factor. This decay factor was calculated as [e-],
where A is the Cs-137 decay rate constant (0.023 yr-1) and t is the decay time (in years) between the
cleanup date and 2095 when the future worker exposure scenario begins.

For example, the Cs-137 RG in 2008 is calculated as: 11.3 pCi/g / e®02¥DE701 = 83 6 nCi/g.
Example calculations for future years are summarized in Table 4-2.

Table 4-2. Soil remediation goals for Cs-137 for various remedial decision dates.

Cs-137 Soil Remediation Goal
Remedial Decision Date (pCi/g)
2095 11.3
2035 (projected INTEC facility closure) 45
2013 (projected completion of CPP-601/640 D&D) 74.5
2008 (CPP-601/640 EE/CA evaluation) 83.6

The soil RG applies to the top 4 ft of alluvium in the industrial-use area. The RGs will be used to
verify the effectiveness of the selected remedial action and to determine if additional remedial action is
necessary prior to termination of the remedial action.
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5. IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES

For all of the alternatives, waste removed from the buildings will be managed in accordance with
an approved Action Memorandum for this NTCRA. Radiologically contaminated waste will be disposed
of at ICDF subject to meeting the ICDF WAC. Nonradiologically contaminated and nonhazardous waste
will be disposed of at the CFA Landfill subject to meeting that WAC or the INTEC CERCLA Demolition
Waste Landfill. A suitable off-Site disposal location will be determined (e.g., Energy Solutions) for waste
that is not disposed of at CFA, INTEC CERCLA Demolition Waste Landfill, or ICDF.

The industrial use of the INTEC facility and specifically the OU 3-14 designated industrial-use
area is expected to continue for the foreseeable future. Upon completion of DOE’s current operational
activities at INTEC an earthen cover will be placed over the concrete monolith. A comprehensive
evaluation will be conducted to determine the extent of the earthen cover that will address the
CPP-601/640 monolith in conjunction with the final end state for the facilities at INTEC. These facilities
include the TFF, Calcine Bin Sets, New Waste Calcining Facility (NWCF), PEW Evaporator, Integrated
Waste Treatment Unit IWTU), and other miscellaneous facilities.

5.1 Alternative 1—No Action Alternative

Alternative 1 is a hypothetical and conservative baseline established for comparison reasons. The
primary assumption is that at some point in the future the sum of identified radiological and
nonradiological contamination would not be properly contained or controlled and would be released to the
environment causing an unacceptable potential risk to receptors (current and future workers, groundwater
receptors, and the environment). This alternative is for comparative purposes only and does not reflect the
DOE activities to monitor, maintain, and mitigate potential or actual release from any facility or site to
ensure protection of the public and the environment.

Under this alternative, there are no ongoing surveillance, monitoring, or maintenance activities.
This would allow deterioration of the building structure permitting potential storm water infiltration that
could spread contamination and hazardous materials which could increase the threat of contamination to
the aquifer, to future workers, and to ecological receptors. Under this no action alternative it would be
possible, at some future date, for an intruder to enter the building, become contaminated with radiological
materials, and spread those materials outside of the building. Under Alternative 1, the RAOs are not met
because the alternative does not address future risks. Because this alternative is only considered an
interim measure that delays a needed future cleanup action to a later date, the alternative is not carried
forward for detailed analysis. If the action is not taken at this time, greater surveillance and maintenance
costs would be incurred during the time interval before final decommissioning activities can be
performed.

5.2 Alternative 2—Demolition to Process Makeup/Hot Makeup Decks

Alternative 2 includes structural demolition to the PM/HM deck floor elevations. This alternative
removes portions of three process cells along with building and components to 11 ft above grade and
leaves 27 of the 30 process cells in CPP-601/640 intact. This alternative does remove the MHC. Of the
three process cells requiring partial demolition, only one is considered highly contaminated. Process
vessels, lines, and cells are decontaminated, and the radiological and hazardous source terms reduced as
necessary to meet RAOs and RGs. Large void spaces without significant piping or vessels may be filled
with grout or other inert material. The remaining void spaces within the building will be filled with
flowable grout in order to minimize void space leaving a grouted monolith above grade similar to the
Waste Calcining Facility. The top surface of the monolith will be sloped to facilitate integration of
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precipitation control with the OU 3-14 remedial action to the extent practical wherein the collected
precipitation will be directed toward lined ditches which will divert the water to evaporation ponds. The
concrete monolith will require routine maintenance, monitoring, and ICs to ensure that future worker risk
remains acceptable.

Under this alternative, the portions of the facility above the PM/HM deck floors will be removed
and dispositioned per the appropriate waste characterization documentation. Accessible bulk lead and
asbestos, along with items that would represent unacceptable risk with respect to the RAOs and RGs, will
be removed and appropriately dispositioned. Radiologically contaminated vessels and piping left in place
will be encapsulated as the areas below the PM/HM deck are filled with grout or other inert material.
Vessels and larger piping will also be filled with grout or other inert material to reduce the remaining void
space to the extent practical. VCO activities will be completed and RCRA tanks and ancillary lines will
be closed outside the scope of this NTCRA. Figure 5-1 shows the expected end state of this alternative.

CPP-601/640 End State Alternative 2 =

® Remove CPP-601 structure and equipment down to PM Deck level

® Remove CPP-640 structure and equipment down to HM Deck level

e Earthen cover to be added when adjacent INTEC facilities have
ceased operations ~ 2035

Figure 5-1. End state of Alternative 2.

5.3 Alternative 3—Demolition to Grade

Alternative 3 removes the CPP-601/640 buildings/components to grade. This alternative includes
removal or displacement of the vessels and piping located within cells. Remaining below-grade process
vessels, lines, and cells are decontaminated and the radiological and hazardous source terms reduced as
necessary to meet RAOs and RGs. Large void spaces without significant piping or vessels may be filled
with grout or other inert material. The remaining void spaces within the building will be filled with
flowable grout in order to minimize void space leaving a below-grade grouted monolith. The top surface
of the monolith will be sloped to facilitate integration of precipitation control with the OU 3-14 remedial
action to the extent practical wherein the collected precipitation will be directed toward lined ditches
which will divert the water to evaporation ponds. The concrete monolith will require routine maintenance,
monitoring, and ICs to ensure that future worker risk remains acceptable.
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Under this alternative, the portions of the facility that are above grade will be removed and
disposed per the appropriate waste characterization documentation. Accessible bulk lead and asbestos,
along with items that would represent unacceptable risk with respect to the RAOs and RGs, will be
removed and appropriately dispositioned. The vessels and piping below the PM/HM deck but above grade
will typically be removed for disposal. If specific vessels are determined to be difficult to remove
(i.e., require size reduction in the cell) then these vessels may be relocated to lower areas within the
process cells where they will be encapsulated along with the process vessels and piping currently below
grade as the remaining void areas below grade are filled with grout or other inert material. Vessels and
larger piping left in the cell will also be filled with grout or other inert material to reduce the remaining
void space to the extent practical. VCO activities will be completed and RCRA tanks and ancillary lines
will be closed outside the scope of this NTCRA. Figure 5-2 shows the expected end state of this
alternative.

CPP-627 :
(D&D complete 2005) fj CPP-640

CPP-601/640 End State Alternative 3 =

* Remove CPP-601 structure and equipment down to grade level

® Remove CPP-840 structure and equipment down to grade level

@ Earthen cover to be added when adjacent INTEC facilities have
ceased operations ~ 2035

o
GO7-1871-07A

Figure 5-2. End state of Alternative 3.
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6. ALTERNATIVE ANALYSIS

In accordance with Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA
(EPA 1993), each alternative is evaluated with respect to effectiveness, implementability, and cost.

6.1 Effectiveness of the Alternatives

Effectiveness is evaluated in terms of overall protectiveness of public health and the environment
and the ability to achieve non-time-critical RAOs.

6.1.1 Protectiveness of Public Health and the Environment

Protectiveness of public health and the environment is evaluated in terms of protection of public
health and the community, protection of workers during implementation, protection of the environment,
and compliance with applicable or relevant and appropriate requirements (ARARS).

6.1.1.1 Protection of Public Health and the Community. Alternative 1 is the least protective
of public health and the community. Alternative 1 will put workers and the public at risk and will not
meet the requirements of federal orders and state and federal laws. Alternative 1 increases the potential
for an intruder, at some future date, to unknowingly enter the contaminated building, become
radiologically contaminated, and potentially spread that contamination. Alternatives 2 and 3 will be more
protective of public health and the community because contamination remaining will be encapsulated
within the building as part of the concrete monolith within the OU 3-14 designated industrial-use area at
INTEC. Therefore, accessibility to the building and the potential for coming in contact with and spreading
the remaining contaminants will be reduced under Alternatives 2 and 3.

As documented in both the OU 3-13 and OU 3-14 RODs (DOE-ID 1999 and DOE-ID 2007a), the
remaining building also acts to reduce precipitation infiltration to the soils beneath the building, thereby
inhibiting movement of contaminants to the aquifer. Under both Alternatives 2 and 3, any contaminants
removed will be dispositioned appropriately. Both Alternatives 2 and 3 will reduce the future potential
spread of contamination that could occur under Alternative 1.

6.1.1.2 Protection of Workers. Alternative 1 does not reduce the exposure of workers to the
hazards of remediation in the CPP-601/640 facility, it merely delays that exposure.

Current INL workers will be exposed to industrial hazards and hazardous materials during actions
associated with implementation of either Alternative 2 or 3. Both alternatives will eventually expose the
work force to the following hazards:

. Unintentional contact with heavy equipment
. Falling from heights

. Material handling

. Hoisting and rigging

. Use of heavy equipment

. Cutting and grinding

. Hazardous materials

. Radiological contamination
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. Radiation exposure.

The Idaho Cleanup Project (ICP) uses an Integrated Safety Management System that identifies the
hazards and plans the controls that will be used to accomplish the task. Only trained workers are used to
perform the work, and the ICP actively incorporates lessons learned from around the DOE complex, as
well as commercial industry, to plan and perform the work. All work that may expose personnel to
radiation is well planned and exposure goals are set to keep exposure to a minimum. Oversight from
Safety and Health personnel occurs for all jobs on a daily basis. The ICP uses a method called “Step
Back” if conditions occur that are not expected. During a step back, the work is placed in a safe condition
and the crew, along with subject matter experts (e.g., radiological control, environmental, engineering,
industrial hygiene, D&D management), review the existing conditions and develop a strategy that will
safely deal with the conditions while minimizing risk to the workers.

Both Alternatives 2 and 3 require the removal of asbestos, accessible bulk lead, PCBs, and other
items of a hazardous nature prior to completing the NTCRA. While most of the vessels and piping have
already been flushed and decontaminated to the extent practical, small amounts of residual materials of a
corrosive or hazardous nature may be found. These materials will be removed and dispositioned
appropriately. The worker risk from these specific activities will be essentially equivalent between the
two alternatives. That will not be the case for work required to remove or relocate process vessels and
piping which is necessary to implement Alternative 3 as opposed to Alternative 2. Alternative 3 would
subject current INL workers as a group to increased risk and dose.

An assessment of the additional risk workers would be exposed to under Alternative 3 in
comparison to Alternative 2 was conducted. The activities that are the same in both alternatives, such as
the removal of lead, asbestos, and other RCRA-regulated materials, were not considered in this
evaluation. Actual structural building demolition that will be performed with heavy equipment under both
alternatives was also not considered.

The primary distinction between Alternative 2 and Alternative 3 is the degree of building, cell,
vessel, and piping removal that is necessary to reach the selected end state. The primary focus of the risk
evaluation was to determine the worker risk involved with performing these work activities within the
radiologically contaminated cells under each alternative.

Risks to workers during demolition of the CPP-601/640 facilities can be broadly divided into four
groups: chemical, electrical, radiological, and industrial. These general factors, discussed below, will be
evaluated for each alternative to provide a comparison between the two options.

. Chemical—Chemical risks have already been minimized to a great extent by flushing and
emptying the process vessels and piping. This was verified by sampling to meet uranium
accountability requirements as well as to confirm removal of RCRA hazardous constituents. Upon
completion of the ongoing removal of PM area chemical piping and the bulk chemical transfer
lines (the same for both alternatives), chemical risks will be minimized and are essentially
equivalent for both of the proposed alternatives.

. Electrical—Electrical risks have been minimized by disconnecting permanently installed power
supplies. The residual electrical risks are associated with use of temporary wiring for lighting and
power tools. These risks are low, but are proportional to the amount of in-cell work to be
performed under each alternative.

. Radiological—The radiological risks have been reduced through flushing and emptying of process
equipment and lines and by external flushing of the cell equipment and liners. Residual activity has
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been mapped through radiological surveys. Both radiation fields and contamination levels have
been greatly reduced as compared to levels associated with previous operations or process
maintenance. However, the accumulated dose to workers for substantial work in these process cells
will be increased. Previous efforts to flush or decontaminate these vessels and piping were
continued until they had reached the point where they were no longer effectively removing
contamination. Therefore, additional flushing is not expected to substantially reduce the dose to
workers. DOE’s as low as reasonably achievable (ALARA) principles will be of prime importance
in minimizing the dose to workers under either Alternative 2 or 3.

. Industrial—The industrial risks include working at heights, heat stress, falls, operation of cutting
tools, strains due to lifting or working in awkward positions, and impact from falling objects.
While training, PPE, and safe work practices will all be used to mitigate industrial risks, the
hazards cannot be totally eliminated, and the accumulated risk from industrial hazards is increased
under Alternative 3. Many of the techniques used to mitigate industrial risk also reduce the
efficiency of the workers, leading to increased risk from the previously discussed radiological
hazards. The efficiency of work within the cells is also reduced by the use of PPE for respiratory
and skin protection. This leads to more time spent exposed to the hazards including radiation dose.
The use of PPE also exacerbates the industrial risks associated with heat stress, limited vision, and
restricted mobility. Careful planning and execution will be key in maintaining the appropriate
balance between worker risk and dose.

The process cells were designed long before Occupational and Safety Health Act (OSHA)
standards were implemented, so no provision was made for safe access to many portions of the
cells. Historical work practices allowed maintenance workers to free climb the piping to reach
work areas, but such activity is no longer allowed. Piping and vessels are often densely packed into
areas that do not readily allow construction of OSHA-compliant scaffolds. Typical cell heights
range from 27 to 47 ft, and most of the equipment that needs to be removed is located within 10 ft
of the cell ceilings. Often, equipment is arranged in multiple layers, such that the lower equipment
interferes with scaffold construction and obstructs the lowering of upper layer equipment to the cell
floor.

The cells in CPP-601 do not have windows or remote manipulators. Access to most cells is limited
to a 30-in.-wide door from the entry labyrinth at floor level and a 5-ft* roof hatch from the PM area.
The cells in CPP-640 have larger roof hatches, except where obstructed by the MHC. The shielded
windows and manipulator stations in these cells are not at the levels required for Alternative 2 or
Alternative 3 equipment removal. This means that the in-cell work cannot be done remotely, and
workers will have to cut pipes, vessels, and support structures with hand-held tools. Most piping is
small diameter (< 3 in.), but the vessels weigh from 200 to over 3,500 Ib, and range up to 4 ft in
diameter and 10 ft in height. Removal of these vessels requires installation of lifting equipment and
cutting a path through other piping/vessels to allow movement.

6.1.1.2.1 Worker Risk Evaluation—This section presents a risk evaluation comparing
Alternatives 2 and 3. The evaluation was based upon three primary factors: (1) amount of work necessary
to be performed in each cell, (2) the relative accessibility of that work (e.g., working at heights in a maze
of piping and vessels), and (3) the expected residual radiation dose to which the workers in that cell
would be exposed.
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Alternatives 2 and 3 differ primarily in the amount of in-cell work required to achieve lowering of
the building structure to a specified elevation. Figure 6-1 shows the relative amounts of contaminated area
exposed in CPP-601 for the different alternatives. Figures 6-2 and 6-3 show cross sections of CPP-601
with the location of major process vessels shown. Figure 6-4 shows the relative amounts of contaminated
area exposed in CPP-640 for the different alternatives. Figure 6-5 shows several cross sections of
CPP-640, again with major vessels shown.

Alternative 2 makes use of the thick reinforced concrete walls and roofs of the cell rows to define a
structure at the PM and HM deck levels (+10-ft 6-in. elevation). The projecting tops of P, Q, and R cells
and the MHC would be removed, exposing only a small fraction of the contaminated cell spaces. The
removal or relocation of piping or vessels to meet the planned demolition requirements in Alternative 2 is
limited to the top level of P, Q, and R cells in CPP-601, and the top of Cell 3 and the MHC in CPP-640.
The effort in Alternative 2 is dominated by removal of VES-P-115 from the top of P-cell in CPP-601, and
the relocation of the grout-filled Rover burner vessels in CPP-640. Figure 6-6 shows the uncongested
piping in R-cell that would be removed under Alternative 2. The lower piping in R-cell that would be
removed under Alternative 3 is similar.

Alternative 3 removes both building structures to grade level (0-ft 0-in. elevation). The top of the
resulting monolith would be created by the existing concrete structure of the floors of the operating and
sample corridors along with newly poured surfaces poured to fill and seal the disrupted processing cells.
Of the 30 process cells, 23 will require partial demolition under this alternative. Alternative 3 requires a
greater effort in the CPP-601 cells, including the densely packed and more radioactive first cycle cells
(E, F, G, and H). Figure 6-7 shows the much more congested upper level of G-cell that would require
removal under Alternative 3. Figure 6-8 shows the upper level of H-cell. All piping and vessels visible in
both photos would be removed under Alternative 3. Only a small fraction of this equipment is accessible
from existing decking. Some form of scaffolding or other work platform would be required to be built
through the piping maze to support workers. Alternative 3 will entail more risk and dose to the workers
than Alternative 2.
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Alternative 2 CPP-601 Plan View Showing Demolition to +10’ 6” Elevation

Alternative 3 CPP-601 Plan View Showing Demolition to 0’ 0” Elevation
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Figure 6-1. Plan view of CPP-601 showing impact to processing cells.
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CPP-601 Longitudinal Sections Showing Process Vessel Locations
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Figure 6-2. Longitudinal views of CPP-601 showing intersection of Alternatives 2 and 3.
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Alternative 2 CPP-640 Plan View Showing Demolition to +10’ 6” Elevation

Alternative 3 CPP-640 Plan View Showing Demolition to 0’ 0” Elevation
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Figure 6-4. Plan view of CPP-640 cells impacted by Alternatives 2 and 3.



CPP-640 Building Sections Showing Process Vessel Locations
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Figure 6-5. End views of CPP-640 showing impacted levels of CPP-640.
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Figure 6-7. G-cell looking east.



c1-9

Figure 6-8. H-cell looking east.
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6.1.1.2.2 Cell Demolition Requirements—Figure 6-6 shows the top level of R-cell from
the cell floor, looking west. The floor is located at a 0-ft 0-in. elevation. R-cell is a half-height cell
stacked directly on top of S-cell. The horizontal piping at the bottom center is just below the +8-ft 6-in.
level where removal would be necessary to provide a finished surface at the +10-ft 6-in. level of the PM
deck for Alternative 2. The only vessel in R-cell is just out of view to the upper left. It is a small vessel
off-gas demister pot (5-in. diameter, 3-ft height). Under Alternative 3, additional piping would be
removed down to the floor level. Radiation levels in this area are low at approximately 5 mR/hr.

Figure 6-7 shows the upper level of G-cell from the top deck, looking east. Under Alternative 2 this
cell is not breached and only minor work needs to be accomplished. Under Alternative 3 piping and
vessels down to the deck from which the photo was taken (2 ft below grade) would need to be removed to
allow a finished surface at 0 ft 0 in. General radiation fields in this area are approximately 80 mR/hr.
Major vessels in view are G-116 (one of the raffinate collection tanks, 4-ft diameter x 10-ft height),
G-300 and G-350 (dissolver off-gas condensers, 2-ft diameter, 8-ft height), G-101 and G-151 (dissolvers,
28-in. diameter, 26-ft height), and G-306 (vessel off-gas condenser, 1-ft diameter, 6-ft length). The
congested piping from the operating corridor is mostly hidden in this view. None of this work is required
in G-cell under Alternative 2.

Figure 6-8 shows the upper level of H-cell from the top deck, looking east. Under Alternative 2 this
cell is not breached and only minor work needs to be accomplished. Under Alternative 3 piping and
vessels must be removed to about 1 ft below the deck where the photo was taken. This removal would
include the top of the H-100 column (bottom left). General radiation fields in this area are ~50 mR/hr.
Vessels in view include H-100 (first cycle scrub column, 24-in. diameter, 12-ft height), H-303 (vessel
off-gas condenser, 1-ft diameter, 6-ft length), and H-124 (airlift disengaging pot, 1-ft diameter, 2-ft
height). The east wall of the cell shows the congested piping (~300 lines) entering the cell from the
operating corridor. Similar piping would need to be removed in G-cell. No work is required in this cell
under Alternative 2.

6.1.1.2.3 Radiological Conditions—The radiological hazard to workers varies from cell
to cell. See Table 6-1 for a summary of approximate cell contamination and radiation levels. The
radiological hazards found in each cell have a direct correlation to the types of processes that previously
took place in each of the cells, the amount of decontamination that has taken place, and the nature of the
work to be conducted.

Alternative 2 affects one and Alternative 3 affects seven of the seven process cells with the greatest
radiological risk. These cells have the highest dose rates (general area radiation fields up to 1,500 mR/hr)
and removable contamination levels (thousands to millions of disintegrations per minute [dpm] alpha and
beta/gamma contamination). Because of the high levels of removable contamination, airborne
radioactivity levels in these cells ranges from tens to hundreds of derived air concentrations. Alternative 2
affects none and Alternative 3 affects seven of the eight process cells with more moderate radiological
risk. These cells have general area radiation fields up to 150 mR/hr with hotspots up to 3 R/hr and
contamination levels up to a few thousand dpm of alpha and beta/gamma contamination. Airborne
radioactivity levels are typically less than 100 derived air concentrations. Alternative 2 affects two and
Alternative 3 affects 10 of the 15 process cells considered to have lower levels of radiation and
radiological contamination.

The airborne radioactivity levels in the cells will largely be dependent upon the radiological
conditions and the nature of activities being performed. More aggressive and intrusive D&D activities
typically generate higher airborne radioactivity levels and, therefore, require additional controls to
mitigate the increased radiological risk to the workers. Currently, most of the cells require respiratory
protection for entry and all of the cells will require respiratory protection for significant work within the
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cells. Under Alternative 2, only one cell with these high contamination levels needs to be entered to
remove or relocate piping and vessels and will be subjected to partial cell demolition. Under Alternative 3
there are 14 process cells with these higher contamination levels that require piping and vessel removal or
relocation as well as partial cell demolition.

Table 6-1. Summary of approximate radiological conditions in CPP-601/640 cells (October 2007).

General Radiological General/Localized
Impacted | Impacted Area Hot Spots Hazard Contamination Levels®
by Alt.2 | by Alt. 3 | (mR/hr) (mR/hr) Category (dpm/100 cm?)
CPP-640 Cells
1 No Yes 1-30 180 Moderate 500-80k a, 10k-750k By
2 No Yes 1-30 180 Moderate 500-80k a, 10k-750k By
3 No Yes 2-100 — Moderate 100-2.5m a, 2k-30k By
4 No Yes 2-100 — Moderate 100-2.5m a, 2k-30k By
5 No Yes 100-1500 5,000 Hiih 1k-60k a, 10-1.2k mrad/hr ISi
CPP-601 Cells
A No Yes <5 — Low 20-250 a, <1k By
B No No <5 — Low 20-250 a, <1k By
C No Yes 1-100 400 Low <100 a, <1k By
D No Yes <5 — Low 20-250 a, 1k-100k By
E No Yes 35-100 3,000 High 100-5k a, 1k-250k By
F No Yes 20-500 4,000 High 25-1k a, 14k-70k By
G No Yes 50-250 2,000 High 100-5k a, 10k-2m By
H No Yes 20-200 10,000 High 100-40k o, 10k-200k By
J No Yes 10-100 500 Moderate 100-25k a, 1k-200k By
K No Yes 5-15 1,000 Low 40-270 o, <1k By
L No Yes <5-60 3,000 Moderate <20-3k a, 1k-50k By
M No Yes 10-150 300 Moderate 100-100k a, <1k-25k By
N No Yes 10-150 1500 High 500->5m a, 25k-4.5m By
0] No No <5 — Low <20-400 a, <1k B

S No No 0.5-5 100 Low 100-16k a, <1k-30k By
T No Yes <1 — Low <20 a, <1k By

U No No 35-100 1,000 Moderate 100-15k a, 1k-1m By
\Y No Yes <0.5 — Low <20 a, <1k By

W No No 5 20-100 Low 40-360 a, <1k-2.5k By
X No Yes <0.5-1 — Low <20-3k a, <1k-200k By
Y No No 1-5 1500 Low <100-12k a, <1k-5k By
Z No No 1-10 — Low <20-200k o, <1k-300k By

o = alpha radiological contamination
By = beta/gamma radiological contamination

a. Represents existing loose (removable) contamination levels within each cell
Cells with dark shading are impacted by the removal phase for both Alternatives 2 and 3
Cells with light shading are only impacted by removal phase of Alternative 3
Cells with no shading are not impacted by the removal phase for either alternative
Summary of impacted cells:
o Alternative 2 removes process piping, vessels, and structural walls and ceilings from the top 11 ft of P, Q, and R cells and
MHC.
o Alternative 3 removes process piping, vessels, and structural walls and ceilings from the top 22 ft. of P, Q, and R cells,
MHC, and the top 11 ft. of A, C,D,E,F, G, H, , K, L, M, N, T, V, X, 1, 2, 3,4, and 5 cells.
All cells remaining along with other void areas will be filled with grout or other inert material.
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6.1.1.2.4 Minimizing Worker Risk and Dose—An effective ALARA process will be
implemented in the execution of any work consistent with DOE’s regulations in 10 CFR 835,
“Occupational Radiation Protection,” and the performance objective in 10 CFR 61.43 (one of the
performance objectives in 10 CFR 61 Subpart C referenced in both Section 3116(a) of the NDAA and
DOE M 435.1-1). Alternative or innovative approaches to work will be investigated so that the overall
risk and dose to workers is reduced. The approach will include the consideration, planning, and
implementation of both reasonable physical design features (including engineering controls) and
administrative controls before workers don PPE and respiratory protection. By conducting an effective
ALARA process, worker risk of occupational radiation exposure is balanced against the benefits arising
out of the authorized activity. Lessons learned from known sources are considered in planning and
executing subsequent activities to further strengthen the ALARA process and to provide optimal
employee protection.

Alternative or innovative approaches will be investigated that could reduce the overall risk and
dose to workers. Examples of these include the following potential concepts:

. Partial filling of the process cells with grout to just below grade in order to provide a stable work
platform prior to vessel and piping removal above grade

. Removal of the process cell roofs to allow heavy equipment with a long reach to work directly in
process cells

. Filling the process cells entirely with low strength grout prior to using heavy equipment to
demolish or rubblize the building to grade, including piping and vessels.

These alternatives and others will be evaluated in order to minimize worker risk and dose while
achieving the selected end state.

6.1.1.2.5 Worker Risk Summary—In summary, Alternatives 2 and 3 will expose the
work force to the same types of hazards, but the industrial hazards and radiation exposure presented in
Alternative 3 would be greater for those workers as a group. Alternative 3 will require substantially more
work at heights and will require more involvement in cutting piping and vessels in a radiological
environment so they can be removed or relocated.

Both Alternatives 2 and 3 require that some of the process cells within CPP-601/640 be breached.
Partial destruction and removal or relocation of piping and process vessels in three process cells is
required under Alternative 2.

In Alternative 3, 23 of the 30 process cells would require partial destruction to grade along with
significantly more removal or relocation of piping and process vessels. Under Alternative 3, the vessels
and piping below the PM/HM deck but above grade would typically be removed for disposal. If, however,
specific vessels are determined to be difficult to remove (i.e., require size reduction in the cell) then these
vessels would be relocated to lower areas within the process cells. Alternative 3 would expose the
workers as a group to increased radiation exposure and worker hazard. Workers will be working at
heights up to 50 ft to isolate piping and vessels. While Alternative 2 will require only minimal intrusive
activity, Alternative 3 will require substantial work in order to remove the radioactive piping and vessels
for disposal or relocation.

In CPP-640, Alternative 2 would require only minimal process cell intrusion while Alternative 3

would require partial cell destruction of all five process cells, which would require removal or relocation
of substantial radioactive components.
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Regardless of which alternative is selected, actions will be taken to minimize worker risk and
potential exposure to hazardous and radiological materials. Lessons learned from other sites along with
the information gained from initial efforts in CPP-601/640 will also help to make incremental progress in
protecting the worker.

6.1.1.3 Protection of the Environment. Alternative 1 provides the greatest risk to the
environment since it assumes no action and provides no protection against the spread of contamination
into the environment. If not properly contained or controlled now or in the future, the radiological
contamination in CPP-601/640 may be released to the environment causing a potential risk to receptors.
Alternatives 2 and 3 are essentially equivalent in meeting RAOs and in providing protection to the
environment. The remaining building (i.e., monolith) in Alternatives 2 and 3 not only fixes the
contamination in place, but also isolates the waste from the environment and acts to reduce precipitation
infiltration to the soils beneath the building, thereby inhibiting movement of contaminants to the aquifer.

6.1.1.4 Compliance with ARARs. Section 121 of CERCLA (42 USC § 9621) requires the
responsible CERCLA implementing agency to ensure that the substantive standards of HWMA/RCRA
and other applicable laws will be incorporated into the federal agency’s immediate removal actions.
DOE-ID is the implementing agency for this NTCRA. Compliance with ARARs will be accomplished for
every alternative, as appropriate.

6.1.2 Ability to Achieve Non-Time-Critical Removal Action Objectives

The ability to achieve RAOs is evaluated in terms of the expected level of containment, residual
effects, and the ability to maintain long-term control. Alternative 1 provides the greatest potential for
contact with or release of contaminants, increases residual effects, and decreases the ability to maintain
long-term control. The hypothetical Alternative 1 does not provide adequate protection for future workers
and does not meet the RAOs. Under Alternatives 2 and 3, the risk and dose assessments demonstrate
compliance with the RAOs. The void spaces within the remaining structures will be filled with grout or
other inert material, eliminating potential future entry into the building and thereby reducing the potential
for contact with or spread of contamination.

6.2 Implementability of the Alternatives

Implementability of alternatives is evaluated based upon the following:

. Technical feasibility, which is evaluated in terms of construction and operational considerations,
demonstrated performance/useful life, adaptability to environmental conditions, contribution to
remedial performance, and ability to be implemented in one year

. Availability, which is evaluated in terms of equipment, personnel and services, outside laboratory
testing capacity, off-Site treatment and disposal capacity, and postremoval site control

. Administrative feasibility which is evaluated in terms of permits required, easements or
rights-of-way required, impact on adjoining property, ability to impose ICs, and likelihood of
obtaining exemptions from statutory limitations, if needed.

6.2.1 Technical Feasibility
Alternative 1 is a hypothetical and conservative baseline assumption for comparative purposes
only. This alternative is not technically feasible since it does not reflect the agencies’ on-going agreement

to identify, assess, and mitigate actual or potential chemical or radiological releases to the public or the
environment from any facility or site, which is regulated under the CERCLA NTCRA process.
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Alternative 2 will require demolition to remove only those structures above the PM/HM deck. This
will require that three process cells be partially removed with removal or relocation of piping and process
vessels inside those cells to the extent necessary to reseal those three process cells. Alternative 2 is
expected to take approximately four years to complete, but is dependent upon completion of those
activities being conducted outside the scope of this NTCRA such as the HWMA/RCRA closure of the
tank systems.

Alternative 3 will require an intensive demolition effort to remove structures and components of 23
process cells including 14 of the more heavily contaminated process cells. These cells will be breached to
allow the facility to be demolished to grade. This will require the removal or relocation of process vessels
and piping, which will present dose and industrial risk concerns to the worker. In addition, all materials
including radioactive piping and equipment will have to be removed from the operating and sample
corridors. Implementation of Alternative 3 is anticipated to take about six years to complete, but is also
dependent upon completion of those activities being conducted outside the scope of this NTCRA such as
the HWMA/RCRA closure of the tank systems.

While it is technically feasible, implementation of Alternative 3 will be at an increased cost in
terms of time, materials, transportation, exposure to industrial and radiological hazards, and services
compared to the other alternatives. Therefore, the implementation of Alternative 3 is more difficult to
achieve and is less technically feasible than Alternative 2.

6.2.2 Availability of Equipment, Personnel, and Services
This criterion is not applicable to Alternative 1.

Availability of equipment, personnel, and services; outside laboratory testing capacity; off-Site
treatment and disposal capacity; and postremoval site control will not impose any limitations on
Alternatives 2 or 3. The resources required to implement both of these alternatives will be available.

Trained personnel are available to perform both Alternatives 2 and 3. Workers will be trained to
perform the tasks safely, and mockup situations will be used to gain proficiency. Adequate industrial
safety controls are in place to protect workers, and the work force and management that will perform the
work have been selected for their previous experience and success doing similar work. Additionally, it is
the responsibility of every ICP employee or subcontractor to stop work if the worker feels exposed to an
uncontrolled or unacceptable hazard. Every ICP employee or subcontractor has the right to stop work
until hazards are mitigated and the work can be performed safely.

The “Occupational Radiation Protection” regulation (10 CFR 835) requires the ICP to develop
and implement plans and measures to maintain occupational radiation exposures at ALARA levels
(10 CFR 835.101(c) and 10 CFR 835.1001). As applied to occupational radiation exposure, the ICP
ALARA process does not require that exposures to radiological hazards be minimized without further
consideration, but that such exposures be optimized by taking into account (1) the benefits arising out of
the activity, (2) the detriments arising from the resultant radiation exposures, and (3) the controls to be
implemented. The primary methods used to maintain exposures at ALARA levels are administrative
controls such as radiation work permits, personnel dose tracking, and access controls; and engineering
controls such as temporary shielding, containment devices, and filtered ventilation systems.

Specific hazards associated with implementation of either Alternative 2 or 3 will be identified and
mitigated using an integrated safety management process that has been shown to significantly minimize
worker exposure to injury. Both administrative and engineering controls will be used to protect the
workers. Administrative controls include barriers and signage to prohibit nonessential personnel from
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hazardous work areas. Accountability of employees and close supervision of employees by competent
foremen that match employee’s abilities with the tasks to be completed is one of the administrative
controls that help workers to do work safely. Engineering controls include hoisting and rigging designed
to lift loads safely with significant safety margins designed into lifting lugs, slings, and cranes that bear
the load. A trained and experienced health and safety staff is also independently monitoring work
activities and functions as an integral part of the work planning process to ensure controls are
implemented in the procedures that the workers are required to follow.

On-Site or off-Site disposal services are available for most waste generated for all alternatives.
Only very limited recycling services are available for radiologically contaminated material.

6.2.3 Administrative Feasibility

No easement or right-of-way requirements, impacts on adjoining property, new permits, or
exemptions from statutory limitations will be associated with Alternatives 2 or 3. Under both alternatives,
HWMA/RCRA permit modifications are required to implement closure plans as well as contingent
landfill closure and postclosure plans. ICs would be required for both alternatives but the ability to
implement those ICs would not be impacted. Administrative feasibility would not be met for Alternative
1 since no ICs would be implemented under the No Action alternative.

6.3 Cost of the Alternatives

The cost of the alternatives is evaluated by considering capital costs, cost for postremoval control,
and present-worth cost.

Detailed cost estimates have been prepared for Alternatives 2 and 3 for this EE/CA. The estimates
were prepared in accordance with 4 Guide to Developing and Documenting Cost Estimates during the
Feasibility Study (EPA 2000). Costs are calculated for both capital expenditures and future operation and
maintenance expenses. In accordance with EPA guidance, the cost for the alternatives over time is
calculated as present net worth costs, which are sometimes referred to as net present value, to represent
the costs in 2007 dollars.

A cost estimate has not been prepared for Alternative 1, the no action alternative, because it is not
considered a viable alternative as it will not eliminate, reduce, or control potential risks to human health
and the environment. DOE-ID cannot implement a no action alternative (i.e., no administrative or
physical controls) because it will put workers and the public at risk and will not meet the requirements of
federal orders and state and federal laws.

For Alternative 2, process equipment and piping must be removed from P, Q, and R cells
sufficiently to allow those cells to be demolished to level with the rest of the PM Deck. Alternative 2
could be expected to be complete in four years. For Alternative 3, process equipment and piping must be
removed from 23 process cells. As a result, Alternative 3 is expected to take six years to reach the end
state. The proposed schedules for both alternatives are dependent upon completion of those activities
being conducted outside the scope of this NTCRA such as the HWMA/RCRA closure of the tank
systems.

Both Alternatives 2 and 3 will have minor ongoing surveillance and maintenance requirements for
the remaining CPP-601/640 area. These requirements will be transitioned to the Long-Term Stewardship
Program. Both Alternatives 2 and 3 will require the top surface of the concrete monolith to be sufficiently
sloped to facilitate control of precipitation infiltration into the OU 3-14 recharge control zone to the extent
practical, wherein the collected precipitation will be directed toward lined ditches which will divert the
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water to evaporation ponds. Both Alternatives 2 and 3 assume that the long-term management of this
precipitation runoff control would be met through the OU 3-14 program with eventual turnover to the
Long-Term Stewardship Program. Upon completion of DOE’s current operational activities at INTEC, an
earthen cover will be placed over the concrete monolith. A comprehensive evaluation will be conducted at
that time to determine the extent of the earthen cover that will address the CPP-601/640 monolith in
conjunction with the final end state for the facilities at INTEC. These facilities include the TFF, Calcine
Bin Sets, NWCF, PEW Evaporator, IWTU, and other miscellaneous facilities.

The costs for the alternatives were calculated to the year 2238 to be consistent within the OU 3-14
ROD (DOE-ID 2007a) industrial-use area. While the projected IC period established by the FFA/CO
process only goes to 2095, these controls and associated costs will likely go beyond the IC period for this
industrial-use area. The forecast estimate is in 2007 dollars projected flat and unescalated until 2238. It
should be noted that DOE does not receive upfront funding and, thus, cannot generate interest to discount
the present value estimate. The information in the cost estimate summary is based upon the best available
information regarding the anticipated scope of the removal action alternatives. Changes in the cost
elements are likely to occur as a result of new information and data collected during the engineering
design and performance of the removal action. This is an order-of-magnitude engineering cost estimate
that is expected to be within +50 to -30% of actual project cost. The cost estimate summary is presented
in Table 6-2.

Table 6-2. Cost estimates for Alternatives 2 and 3.

Alternative 2 Alternative 3

Demolition to Demolition to

PM/HM Deck Grade
D&D Cost $78.3 M $113.3 M
Surveillance and Maintenance Costs $3.0 M $3.0 M
Total $81.3 M $116.3 M

6.4 Evaluation Summary

Alternative 1 is a hypothetical and conservative baseline assumption for comparative purposes only
and does not reflect the agencies on-going agreement to identify, assess, and mitigate actual or potential
releases to the public or the environment from any facility or site, which is regulated under the CERCLA
NTCRA process. It provides the greatest risk to the environment since it assumes no action. If not
properly contained or controlled now or in the future, the radiological contamination in CPP-601/640 may
be released to the environment causing a potential risk to receptors. Therefore, Alternative 1 is not
considered a viable alternative. Until decommissioning commences, contaminated facilities or sites will
be monitored, maintained, and contained/controlled by DOE-ID as necessary to prevent and/or mitigate
potential releases.

The following points summarize the evaluation of Alternatives 2 and 3.

° Actions associated with Alternatives 2 and 3 are protective of public health and the community as
contaminants will be removed and dispositioned appropriately to the extent necessary to meet the
RAOs and RGs.
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Implementation of Alternative 3 will pose more risk to the worker in the short term. Alternative 2
reduces the short-term risk to the worker by maintaining engineered shielding inherent in the
building structure to the maximum extent practical while still meeting RAOs and RGs.

Protection of the environment with respect to groundwater is essentially equivalent for
Alternatives 2 and 3. Both alternatives meet the RAOs and RGs.

There is an increased risk and dose to the current workers in Alternative 3 over Alternative 2 as 20
additional process cells and other radiologically contaminated areas are breached (compared to
three process cells in Alternative 2) in order to reduce the remaining building height to grade. This
increase in risk and dose to the worker is not offset by a reciprocal reduction in long-term risk.

ARARs will be met under both Alternatives 2 and 3.

Alternatives 2 and 3 achieve NTCRA objectives by removing the current risk posed by the residual
contaminants.

Alternative 2 is easier to implement than Alternative 3, although both are technically feasible.
Alternative 2 would take approximately four years to complete and Alternative 3 would take about
six years to complete. The resources required to implement each of the alternatives are available
and both are administratively feasible.

A comparison of the costs associated with each alternative shows that Alternative 3 costs
approximately 43% ($35 million) more to implement than Alternative 2.
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7. RECOMMENDED ALTERNATIVE

Evaluation of the alternatives in terms of effectiveness, implementability, and cost shows that
Alternative 3 provides higher worker risk, impaired implementability, and higher cost without providing a
commensurate decrease in risk to the environment. Alternative 2 meets the RAOs and RGs as defined in
the OU 3-14 ROD (DOE 2007a) and it supports the DOE-ID long-term mission for risk reduction.
CPP-601 and -640 are located within the OU 3-14 designated industrial-use area where the Agencies have
determined that future residents cannot reasonably be expected to live for the foreseeable future and are
adjacent to other closure activities with similar requirements. Alternative 2 also eliminates unnecessary
infrastructure and overhead costs, and reduces environmental management liability. Therefore,
Alternative 2 is selected as the recommended alternative.

The OU 3-14 ROD identified ICs for the industrial-use area that will be applicable to the
CPP-601/640 facility (residing within that industrial-use area) upon completion of D&D. Those ICs
include ensuring the industrial-use area remains industrial, that warning signs be posted, that land transfer
controls be placed in effect, that drilling be restricted, that soil disturbances be controlled, and that the
integrity of monitoring systems be preserved. These ICs, in conjunction with the implementation of an
operation and maintenance plan specifying routine monitoring and maintenance of the concrete monolith,
will ensure that the selected remedy for CPP-601/640 remains protective of human health and the
environment.

The industrial use of the INTEC facility and specifically the OU 3-14 designated industrial-use
area is expected to continue for the foreseeable future. Upon completion of DOE’s current operational
activities at INTEC, an earthen cover will be placed over the concrete monolith. A comprehensive
evaluation will be conducted at that time to determine the extent of the earthen cover that will address the
CPP-601/640 monolith in conjunction with the final end state for the facilities at INTEC. These facilities
include the TFF, Calcine Bin Sets, NWCF, PEW Evaporator, IWTU, and other miscellaneous facilities.

7.1 Compliance with Environmental Regulations, Including Those
That Are Applicable or Relevant and Appropriate

711 CERCLA

Section 121 of CERCLA (42 USC § 9621) requires that the responsible CERCLA implementing
agency ensure that the substantive standards of HWMA/RCRA and other applicable laws will be
incorporated into the federal agency’s design and operation of its long-term remedial actions and into its
more immediate removal actions. DOE-ID is the implementing agency for this NTCRA. EPA and DEQ
will review this EE/CA and will concur, if appropriate, in the Action Memorandum.

Implementation of Alternative 2 will result in the generation and subsequent management of
radioactive and nonradioactive wastes. Table 7-1 lists the proposed ARARs that are identified for this
alternative. These ARARs are a compilation and expansion of the ARARs identified in the OU 3-14 ROD
(DOE-ID 2007a). The ARARs list is based on the following key assumptions and explanations:

. Contamination left in place will meet the RAOs and RGs established in the OU 3-14 ROD
(DOE-ID 2007a).

. CERCLA waste generated during the removal action will most likely be disposed of at the ICDF
Landfill, CFA Landfill, or the INTEC CERCLA Demolition Waste Landfill subject to meeting the
applicable WAC.
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. Liquids will be drained from equipment, vessels, and piping and will generally be sent to the
permitted tank system in CPP-601 for later transfer to the PEW Evaporator for treatment. Liquid
waste in the permitted or interim status tank systems within CPP-601/640 will be removed and will
generally be sent to the PEW Evaporator for treatment. If other decontamination liquids are
generated, they will most likely be disposed of at the PEW Evaporator or ICDF evaporation ponds
subject to meeting the applicable WAC.

. Bulk lead solids are currently being removed to the extent practical from the CPP-601/640
buildings and are currently being shipped off-Site to a RCRA-permitted treatment, storage, or
disposal facility.

. Specific items such as PCB-containing light ballasts, mercury switches, circuit boards, etc. are
currently being removed from the building and are being shipped to appropriate off-Site disposal
facilities dependent upon meeting that facility’s WAC and that facility meeting EPA’s suitability
determination.

. Debris generated during demolition of the CPP-601/640 may contain paint contaminated with
PCBs or heavy metals such as lead. If encountered, such wastes may trigger the substantive
requirements of TSCA or RCRA. These wastes will be disposed of at either the ICDF or CFA
Landfills upon demonstration of compliance with the applicable WAC.

. Asbestos-containing material, which is both friable and nonfriable, may be encountered incidental
to performance of the NTCRA. Friable or regulated asbestos-containing material is subject to
specific asbestos regulations and would be acceptable for disposal at ICDF and/or, if not
radiologically contaminated, at the CFA Asbestos Landfill. Regulated asbestos will be removed
and disposed of as required by 40 CFR 61.150, “Standard for Waste Disposal for Manufacturing,
Fabricating, Demolition, Renovation, and Spraying Operations.” Undisturbed asbestos or asbestos
found in high-radiation, high-contamination, and/or inaccessible locations may be left in place.

71.2 Closure Evaluation Criteria and Checklist

The OU 3-14 ROD (DOE-ID 2007a) dispositioned the release sites beneath CPP-601 determining
that these release sites would be addressed under OU 3-13 in accordance with the process identified in the
CECC (DOE-ID 2000) using the OU 3-14 remediation goals for soil in the industrial-use area. The
OU 3-14 remediation goal for soil in the industrial-use area is to prevent external radiation exposure to
current and future workers from Cs-137 in excess of a total cancer risk of 1 in 10,000. This remediation
goal applies to the top 4 ft of soil.

The OU 3-14 ROD states that current workers are protected by the use of ICs while the INTEC
facility is still operational. The industrial use of the INTEC facility and specifically the OU 3-14
designated industrial-use area is expected to continue for the foreseeable future. Upon completion of
DOE’s current operational activities at INTEC, an earthen cover will be placed over the concrete
monolith. A comprehensive evaluation will be conducted at that time to determine the extent of the
earthen cover that will address the CPP-601/640 monolith in conjunction with the final end state for the
facilities at INTEC. These facilities include the TFF, Calcine Bin Sets, NWCF), PEW Evaporator, IWTU,
and other miscellaneous facilities. This earthen cover will ensure continued compliance with the soil RG.
The duration of these controls for CPP-601/640 is commensurate with similar activities required for the
OU 3-14 soils and other INTEC area facilities. The CECC also requires compliance with applicable
RAOs, RGs, and ARARs.
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Table 7-1. Summary of applicable or relevant and appropriate requirements for the CPP-601 non-time-critical removal action.

Requirement ARAR
(Citation) Type Comments
Clean Air Act and Idaho Air Regulations
“Toxic Substances,” IDAPA 58.01.01.161 A Applies to any toxic substances emitted during implementation of the removal action.
“National Emission Standards for Hazardous Air Pollutants,” A Applies to building demolition and waste-handling activities.
<10 mrem/yr, 40 CFR 61.92
“National Emission Standards for Hazardous Air Pollutants,” “Emission A Applies to building demolition and waste-handling activities.
Monitoring and Test Procedures,” 40 CFR 61.93
“National Emission Standards for Hazardous Air Pollutants,” A Applies to building demolition and waste-handling activities.
“Compliance and Reporting,” 40 CFR 61.94(a)
“National Emission Standards for Hazardous Air Pollutants,” “Standards A Applies to any asbestos-containing materials removed during the decommissioning.
for Demolition and Renovation,” 40 CFR 61.145
“Rules for Control of Fugitive Dust,” and “General Rules,” A Applies to building demolition and waste-handling activities.

IDAPA 58.01.01.650 and .651

RCRA and Idaho Hazardous Waste Management Act

Generator Standards:

“Standards Applicable to Generators of Hazardous Waste,” IDAPA 58.01.05.006, and the following, as cited in it:

“Hazardous Waste Determination,” 40 CFR 262.11

A

Applies to waste generated during the removal action.

General Facility Standards:

“Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” IDAPA 58.01.05.008, and the following, as cited in it:

“Temporary Units (TU),” 40 CFR 264.553
“Staging Piles,” 40 CFR 264.554
“General Inspections Requirements,” 40 CFR 264.15

“Preparedness and Prevention,” 40 CFR 264, Subpart C

“Contingency Plan and Emergency Procedures,” 40 CFR 264,
Subpart D

2

“Disposal or Decontamination of Equipment, Structures, and Soils,
40 CFR 264.114

“Use and Management of Containers,” 40 CFR 264.171-178

A
A
A

Waste may be treated or temporarily stored in a temporary unit prior to disposal.
Waste may be temporarily staged prior to disposal.

Applies to a facility staging, storing, or treating hazardous waste prior to transfer to
ICDF or an off-Site facility.

Applies to a facility staging, storing, or treating hazardous waste prior to transfer to
ICDF or an off-Site facility.

Applies to a facility staging, storing, or treating hazardous waste prior to transfer to
ICDF or an off-Site facility.

Applies to contaminated equipment used to remove, treat, or transport hazardous
waste.

Applies to containers used during the removal and treatment of hazardous waste.
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Table 7-1. (continued).

Requirement ARAR
(Citation) Type

Comments

Land Disposal Restrictions

“Land Disposal Restrictions,” IDAPA 58.01.05.011, and the following, as cited in it:

“Applicability of Treatment Standards,” 40 CFR 268.40(a)(b)(e) A Applies to hazardous waste and secondary waste, if treatment is necessary to meet the
disposal facility’s WAC or if treatment is required before placement.

“Treatment Standards for Hazardous Debris,” 40 CFR 268.45 A Applies to hazardous debris, if treatment is necessary to meet the disposal facility’s
WAC or if treatment is required before placement.

“Universal Treatment Standards,” 40 CFR 268.48(a) A Applies to nondebris hazardous waste and secondary waste, if treatment is necessary
to meet the disposal facility’s WAC or if treatment is required before placement.

“Alternative LDR Treatment Standards for Contaminated Soil,” A Applies to contaminated soil, if treatment is necessary to meet the disposal facility’s

40 CFR 268.49 WAC or if treatment is required before placement.
“Standards for Universal Waste Management,” IDAPA 58.01.05.016
“Standards for Large Quantity Handlers of Universal Waste,” 40 A Applies to management of universal wastes.

CFR 273, Subpart C

Idaho Groundwater Quality Rules

“Ground Water Quality Rule,” IDAPA 58.01.011 A The waste-handling activities shall prevent migration of contaminants from the facility
that will cause the SRPA groundwater to exceed applicable State of Idaho
groundwater quality standards in 2095 and beyond. The State of Idaho Ground
Water Quality Rule’s regulated levels of contaminants are equivalent to the Safe
Drinking Water Act (42 USC § 300f et seq.) MCLs.

TSCA

“Decontamination Standards and Procedures: Decontamination A Applicable to decontamination of equipment with PCB contamination, if PCB waste is
Standards,” 40 CFR 761.79(b)(1) generated.

“Decontamination Standards and Procedures: Self-Implementing A Applicable to decontamination of equipment with PCB contamination, if PCB waste is
Decontamination Procedures,” 40 CFR 761.79(c)(1) and (2) generated.

“Disposal in Solid Waste Landfills,” 40 CFR 761.62(b) A Applicable to disposition of waste in a NMSWLF with concentrations of PCBs greater
than 50 ppm.

“Decontamination Standards and Procedures: Decontamination A Applicable to decontamination of equipment used to manage PCB-contaminated

Solvents,” 40 CFR 761.79(d) waste, if PCB waste is generated.

“Decontamination Standards and Procedures: Limitation of Exposure A Applicable to decontamination activities of equipment with PCB-contaminated waste,

and Control of Releases,” 40 CFR 761.79(e) if decontamination is performed.

“Decontamination Standards and Procedures: Decontamination Waste A Applicable to management of decontaminated waste and residuals from

and Residues,” 40 CFR 761.79(g)

PCB-contaminated equipment, if PCB waste is generated.
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Table 7-1. (continued).

Requirement ARAR
(Citation) Type Comments
Solid Waste Management Rules
“Applicable Requirements for Tier II Facilities” IDAPA 58.01.06.012 A Applicable to operation and management of CFA Landfill and INTEC CERCLA
Demolition Waste Landfill.
Migratory Bird Treaty Act of 1918
“Protection of Migratory Game and Insectivorous Birds,” 16 USC § 7 et A Applies to disturbances of nesting migratory birds.

seq.

Section 3116(a), Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005Public Law 108-375

Section 3116(a), NDAA R&A Relevant and appropriate criteria for determining that certain waste from reprocessing
of spent nuclear fuel is not HLW."
To-be-Considered Requirements
“Radiation Protection of the Public and the Environment,” DOE Order TBC Applies. Substantive design and construction requirements will be met to keep public
5400.5, Chapter 11(1)(a,b) exposures as low as reasonably achievable.
“Radioactive Waste Management,” DOE O 435.1 TBC Applies to management of CPP-601/640 before, during, and after the removal action.
Substantive design, construction, and management requirements are applicable.
Region 10 Final Policy on the Use of Institutional Controls at Federal TBC Applies to residual waste following completion of the removal action.
Facilities, May 2006 (EPA 2006)
“Ground Water Quality Rule,” IDAPA 58.01.011 TBC The State of Idaho Ground Water Quality Rule’s regulated levels of contaminants are

equivalent to the Safe Drinking Water Act (42 USC § 300f et seq.) MCLs. The
waste-handling activities must prevent migration of contaminants from the reactor
complex that would cause the SRPA to exceed applicable State of Idaho/Safe
Drinking Water Act groundwater quality standards in 2095 and beyond.

A = applicable requirement
ARAR = applicable or relevant and appropriate requirement
CFR = Code of Federal Regulations
DOE = Department of Energy
EPA = Environmental Protection Agency
ICDF = Idaho CERCLA Disposal Facility
IDAPA = Idaho Administrative Procedures Act
NMSWLF= Non-Municipal Solid Waste Landfill
PCB = polychlorinated biphenyl

R&A = relevant and appropriate requirement
RCRA = Resource Conservation and Recovery Act
SRPA = Snake River Plain Aquifer
TAN = Test Area North
TBC = to be considered
TSCA = Toxic Substances Control Act
USC = United States Code
WAC = Waste Acceptance Criteria

a. If clean-closure requirements are not met, facility will require closure under HWMA/RCRA.

b..Substantive provisions of Section 3116(a) are substantively similar to waste incidental to reprocessing provisions in DOE O 435.1 and DOE M. 435.1-1.




The requirements of the CECC (DOE-ID 2000) have been determined to be duplicative of the
NTCRA requirements identified in this EE/CA. Therefore, the requirement to utilize the CECC process is
considered redundant for the implementation of this NTCRA. Successful completion of the NTCRA, as
described in the EE/CA, has been determined to meet the requirements of the CECC.

71.3 Cultural Resources

Section 106 of the National Historic Preservation Act of 1966 (16 USC § 470 et seq.), as amended,
requires agencies to consider the impact of actions taken on properties listed or eligible for listing in the
National Register of Historic Places and to consult with the Idaho State Historic Preservation Office
(SHPO) and other interested parties when impacts are likely. It also requires federal agencies to invite the
Advisory Council on Historic Preservation to participate in consultation when impacts may be adverse.
The Section 106 process is tailored to meet the unique needs of the INL and is described in the Idaho
National Laboratory Cultural Resources Management Plan (DOE-ID 2007b).

CPP-601 and CPP-640 are historic properties eligible for nomination to the National Register of
Historic Places. CPP-601 has been designated as a Signature Property by DOE Headquarters. Since
DOE-ID has decided to proceed with demolition of CPP-601/640 facilities and CPP-601 is a Signature
Property, public review of facility disposition is required. To mitigate adverse impacts caused by such
action, DOE-ID, through formal consultation with the Idaho SHPO, developed the Memorandum of
Agreement Between the United States Department of Energy, Idaho Operations Office, and the Idaho
State Historic Preservation Office (DOE-ID 2005) outlining measures to preserve the CPP-601/640
history through completion of a Historic American Engineering Record report on the Spent Nuclear Fuel
structures and process. The Memorandum of Agreement stipulated that the draft Historic American
Engineering Record report would be approved by the SHPO and National Park Service prior to initiation
of D&D actions. The final report was submitted in 2006 and approved by the SHPO and National Park
Service, and the project has received clearance to proceed from the INL Cultural Resource Management
Office.

DOE-ID is required to review, as guidance, the most current U.S. Fish and Wildlife Service list for
threatened and endangered plant and animal species. DOE-ID determined that none of the alternatives
will impact any threatened or endangered species and also determined that formal consultation with the
U.S. Fish and Wildlife Service is not required for this action.

7.2 Compliance with Non-INL Disposal Facility
Waste Acceptance Criteria

Waste disposal facilities available at the INL Site are expected to be able to accommodate most of
the waste generated during this removal action. Waste generated during decommissioning activities
associated with implementation of the selected alternative is anticipated to meet the WAC for the CFA
Landfill, the INTEC CERCLA Demolition Waste Landfill, or the ICDF Landfill. Any waste generated
that does not meet the WAC of these INL Site facilities will be staged for disposal at an off-Site facility
(e.g., Energy Solutions in Clive, Utah or the Nevada Test Site), subject to meeting its WAC and EPA’s
offsite acceptability determination.

7.3 CFA Landfill Waste Acceptance Criteria

Construction and demolition debris with painted or treated surfaces may be accepted at the CFA
Landfill as long as the debris does not qualify as a hazardous waste pursuant to RCRA and does comply
with the state and federal disposal requirements for PCBs as identified in TSCA (15 USC § 2601 et seq.).
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The following types of nonhazardous and nonradioactive construction and demolition waste may be taken
to the CFA Landfill for disposal: asphalt, concrete, masonry block, brick, flooring material, gypsum
board, scrap metal, steel roofing, steel siding, insulated siding, gravel, rock, building lumber, wiring, soil,
inert waste, and nonfriable asbestos-containing material. Nonradioactive regulated asbestos-containing
material will be removed and may be disposed of at the CFA Asbestos Landfill during the
decommissioning of CPP-601.

7.4 INTEC CERCLA Demolition Waste Landfill

As documented in the Operable Unit 3-13, Group 3, Other Surface Soils (phase 1) Remedial
Action Report (DOE-ID 2007d), it was determined that the site of INTEC Old Percolation Ponds 1 and 2
(CPP-67) would not be backfilled, sloped, or reseeded. Instead, it was agreed that the area would be left
available for use as a landfill for construction and demolition debris generated by general
decommissioning activities at the INL Site. Operation and closure of this landfill as the INTEC CERCLA
Demolition Waste Landfill will be performed under the auspices of this NTCRA (and the Action
Memorandum for General Decommissioning Activities under the ldaho Cleanup Project
[DOE-ID 2006a]) and in accordance with ARARs for a landfill.

If not sent to the CFA Landfill, construction and demolition debris with painted or treated surfaces
may be disposed of at the INTEC CERCLA Demolition Waste Landfill as long as the debris does not
qualify as a hazardous waste pursuant to RCRA and does comply with the state and federal disposal
requirements for PCBs, as identified in TSCA (15 USC § 2601 et seq.). The following types of
nonhazardous and nonradioactive construction and demolition waste may be taken to INTEC CERCLA
Demolition Waste Landfill for disposal: piping, pumps, asphalt, concrete, masonry block, brick, flooring
material, gypsum board, scrap metal, insulated siding, gravel, rock, building lumber, wiring, soil, inert
waste, and nonfriable asbestos-containing material.

7.5 Idaho CERCLA Disposal Facility Waste Acceptance Criteria

The ICDF Landfill will accept only low-level, mixed low-level, hazardous, and TSCA waste
generated from INL Site CERCLA activities. The ICDF Landfill is one option for disposing of the
radiologically contaminated decommissioning waste. Decommissioning waste not requiring treatment to
meet land disposal restriction requirements can be sent to the ICDF Landfill if it meets the waste
acceptance requirements as outlined in /CDF Complex Waste Acceptance Criteria (DOE-ID 2007c).
Based on data currently available on the waste that will be generated from the CPP-601/640
decommissioning process, treatment is not expected to be required for most of the waste to meet the land
disposal restrictions for ICDF. Examples of waste considered for disposal at ICDF include such items as
piping, pumps, asphalt, concrete, masonry block, brick, flooring material, gypsum board, scrap metal,
insulated siding, gravel, rock, building lumber, wiring, soil, inert waste, and asbestos-containing material.

7.6 Schedule Based Upon Preferred Alternative

The activities under this EE/CA to reach the final end state are expected to take several years to
complete and will be accomplished in three phases. The first phase will be to place CPP-601/640 in a
demolition ready state. The second phase will be to complete the actual demolition and to complete the
concrete monolith. The third phase will be to place an earthen cover over the concrete monolith. Phase 1
will be completed by 2012, but is dependent upon completion of those activities being conducted outside
the scope of this NTCRA (e.g., the HWMA/RCRA closure of the tank systems). Phase 2 will be
completed by 2013. The completion of Phase 3 will be coordinated with the closure of the remaining
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facilities at INTEC. These facilities include the TFF, Calcine Bin Sets, NWCF, PEW Evaporator, IWTU,
and other miscellaneous facilities.

Activities to be completed in Phase 1 include: removal and disposition of accessible bulk lead;
asbestos abatement; utility isolation; removal of the PM deck components; removal of the upper portions
of P, Q, and R cells above the PM deck; removal of accessible HWMA/RCRA and TSCA-regulated
materials; and removal of any items that would represent an unacceptable risk with respect to the RAOs
and RGs. Vessels and larger piping will be encapsulated and accessible void areas below the PM/HM
deck floor will be filled with grout or other inert material.

Activities to be completed in Phase 2 include removal and disposition of the CPP-601/640 walls
and roof (including remaining ventilation, piping, utilities, Transite panels, etc.) above the selected
end-state level, completion of concrete monolith including application of sloped sealing cover on top of
the CPP-601/640 monolith to support integration of efforts with the OU 3-14 remedial action to the extent
practical to control precipitation infiltration within the recharge control zone, implementation of operation
and maintenance plan, and implementation of appropriate ICs.

Activities to be completed in Phase 3 will include the design and installation of an earthen cover
over the remaining concrete monolith in conjunction with the final end state for the facilities at INTEC.
These facilities include the TFF, Calcine Bin Sets, NWCF, PEW Evaporator, IWTU, and other
miscellaneous facilities.
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