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ABSTRACT

This Action Memorandum documents the selected alternative for
decommissioning of the Engineering Test Reactor at the Idaho National
Laboratory under the Idaho Cleanup Project. Since the missions of the
Engineering Test Reactor Complex have been completed, an engineering
evaluation/cost analysis that evaluated alternatives to accomplish the
decommissioning of the Engineering Test Reactor Complex was prepared and
released for public comment .The scope of this Action Memorandum is to
encompass the final end state of the Complex and disposal of the Engineering
Test Reactor vessel. The selected removal action includes removing and
disposing of the vessel at the Idaho CERCLA Disposal Facility and demolishing
the reactor building to ground surface.
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EXECUTIVE SUMMARY

This Action Memorandum documents the selected alternative for decommissioning of the
Engineering Test Reactor (ETR) at the Idaho National Laboratory (INL) under the Idaho Cleanup Project.
Preparation of this Action Memorandum has been performed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (42 USC § 9601 et seq.),
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 action is consistent with the joint U.S. 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), which establishes the CERCLA non-time-critical removal action process as an approach for
decommissioning. This approach satisfies environmental review requirements and provides for
stakeholder involvement, while providing a framework for selecting the decommissioning alternative. An
Administrative Record has been established to record information used to support the selected alternative
as well as provide documentation of decisions and the progress of the removal action.

An engineering evaluation/cost analysis (EE/CA) that evaluated alternatives to accomplish the
decommissioning of the ETR buildings and structures at the ETR Complex was prepared and released for
public comment. Comments received during the public comment period were considered for inclusion
into the Action Memorandum and are included in Appendix A.

The scope of the EE/CA is the final end state of the ETR Complex and disposal site for the ETR
vessel. Four alternatives were evaluated in the EE/CA and Alternative 3, “Removal and Disposal of the
ETR Vessel at an On-Site Disposal Facility,” with disposal at the Idaho CERCLA Disposal Facility
(ICDF) was the recommended and, ultimately, the selected alternative subsequent to Agency and public
reviews. This alternative meets the remedial action objectives (RAOs) regarding long-term risk,
minimizes short-term worker risk and radiation exposure, reduces the footprint of waste sites at the INL,
is cost effective, and provides a safe and stable configuration that is environmentally sound.

The ETR vessel meets the ICDF waste acceptance criteria and would be transported and disposed
of as low-level radioactive waste at the ICDF. Any remaining voids in the vessel would be filled with
grout at the disposal site. The aboveground portions of the reactor building would be demolished to below
ground surface and the resultant demolition material may be used as backfill or disposed of in accordance
with the applicable disposal site waste acceptance criteria. Materials left in place include inert,
nonputrescible material located below the ground surface, such as piping, equipment, electrical conduit,
utility systems, structural steel, and other residual clean or contaminated materials with low-level
radioactive and/or chemically hazardous substances that do not present an unacceptable risk in
accordance with the RAOs for Final Record of Decision Test Reactor Area Operable Unit 2-13, Idaho
National Engineering and Environmental Laboratory, Idaho Falls, Idaho, (DOE-ID 1997) and
Explanation of Significant Differences to the Record of Decision for Test Reactor Area Operable
Unit 2-13 (DOE-ID 2000). Excavations and remaining belowgrade structures would be grouted as
necessary and backfilled to grade. Clean soil would cover the locations of ETR Complex buildings and
structures.

The selected alternative meets the RAOs regarding long-term risk, minimizes short-term worker
risk and radiation exposure, and is cost effective, and provides a safe and stable configuration that is
environmentally sound. The end state provided by Alternative 3 is consistent with the DOE goal to
minimize long term surveillance and maintenance costs by reducing the footprints and consolidating
waste from contaminated facilities.
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Action Memorandum for Decommissioning the
Engineering Test Reactor Complex under the Idaho
Cleanup Project

1. STATEMENT OF BASIS AND PURPOSE

Development of the engineering evaluation/cost analysis (EE/CA) for the decommissioning of the
Engineering Test Reactor Complex (DOE-ID 2006a) and this Action Memorandum has been performed
in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (42 United States Code [USC] § 9601 et seq.), 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 Code of Federal Regulations [CFR] 300).
Although decommissioning of the Engineering Test Reactor (ETR) Complex was not specifically
addressed in the Final Record of Decision Test Reactor Area Operable Unit 2-13, Idaho National
Engineering and Environmental Laboratory, Idaho Falls, Idaho (DOE-ID 1997) or the Explanation
of Significant Differences to the Record of Decision for Test Reactor Area Operable Unit 2-13
(DOE-ID 2000), this removal action is consistent with the remedial action objectives of the Record
of Decision (ROD) and supports the overall remediation goals established through the Federal Facility
Agreement and Consent Order for the ldaho National Engineering Laboratory (DOE-ID 1991) process
for Waste Area Group 2. Waste Area Group 2 is located at the Reactor Technology Complex (RTC)
within the Idaho National Laboratory (INL), formerly known as the Test Reactor Area (TRA) and
Idaho National Engineering and Environmental Laboratory (INEEL), respectively. The removal
action will place the facility in a final configuration that remains protective of human health and the
environment. Preparation of this Action Memorandum is consistent with the joint U.S. Department of
Energy (DOE) and U.S. 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 non-time-critical removal action
(NTCRA) process as an approach for decommissioning.

The scope of this Action Memorandum is the final end state of the ETR Complex and final disposal
site for the ETR vessel. A continuation of the deactivation activities that were begun in 1981 are
proceeding in advance of the NTCRA Action Memorandum and are not included in the scope of the
NTCRA. These initial activities involve removal of some piping and equipment, and routine waste
management practices such as removal of lead, polychlorinated biphenyls, and asbestos. In addition, some
demolition of support buildings and structures is proceeding in advance of the NTCRA. It is important to
understand that a substantial amount of work will have been completed, prior to finalization of this Action
Memorandum.

The purpose of the NTCRA process is to determine:

. The final end state of the TRA-642 ETR reactor building abovegrade and belowgrade structure
. The final disposition of the ETR vessel

. The risks to human health and the environment associated with leaving contamination at the ETR
Complex.

The IDAHO CERCLA Disposal Facility (ICDF) is the preferred disposal location for wastes
meeting the ICDF Waste Acceptance Criteria (DOE-ID 2006b). For wastes eligible for disposal as solid
wastes, the Central Facilities Area (CFA) Industrial Waste Landfill will be utilized for wastes generated



during decommissioning activities at the ETR Complex. When the decommissioning involves
management and/or generation of wastes subject to regulation under the Idaho Hazardous Waste
Management Act/Resource Conservation and Recovery Act (HWMA/RCRA), these wastes will be
addressed pursuant to requirements of those regulations.

Performance of this removal action will place the facilities in a configuration that is protective of
human health and the environment. Without decommissioning the ETR Complex, a potential threat of
release of hazardous substances exists and, without action, adverse threats to human health and the
environment eventually could occur. As the lead agency, DOE has determined that a removal action is an
appropriate means to accomplish the final end state and achieve environmental review requirements. Both
the Idaho Department of Environmental Quality (DEQ) and the EPA concur that a NTCRA is warranted
to place these facilities in a configuration that is protective of human health and the environment.

2. BACKGROUND AND FACILITY DESCRIPTIONS

This section provides summary background information and a description of the ETR Complex. It
identifies previous and ongoing closure and cleanup activities, including a description of the buildings
and structures addressed in this Action Memorandum and additional information relevant to the scope of
this document. This section also provides a summary of the radiological and nonradiological
characterization of the ETR Complex.

2.1 Site Description and Background
211 Idaho National Laboratory Site and Idaho Cleanup Project

The INL Site, managed by DOE, is located 51 km (32 mi) west of Idaho Falls, Idaho, and occupies
2,305 km? (890 mi?) of the northeastern portion of the Eastern Snake River Plain. In 1949, the U.S.
Atomic Energy Commission established the INL Site, which was called the National Reactor Testing
Station at that time, for the purpose of conducting nuclear energy research and related activities. It was
designated the Idaho National Engineering Laboratory in 1974 and then the Idaho National Engineering
and Environmental Laboratory in 1997. In 2005, to better focus the laboratory’s missions, DOE
established the Idaho Cleanup Project to bring the environmental management mission to completion, and
redesignated the laboratory as the INL to better reflect the new research directions.

DOE’s Idaho Operations Office (DOE-ID) controls all land within the INL Site. Public access is
restricted to public highways, sponsored tours, special-use permits, and the Experimental Breeder
Reactor I National Historic Landmark. In addition, DOE-ID is cognizant of the Shoshone-Bannock tribal
members’ need for access to areas on the INL Site for cultural and religious purposes.

The INL Site is located primarily in Butte County; however, it also occupies portions of Bingham,
Bonneville, Clark, and Jefferson counties. The 2000 census indicated the following populations for
cities in the region: Idaho Falls—50,730; Pocatello—51,466; Blackfoot—10,419; Arco—1,026; and
Atomic City—25.

Surface water flows on the INL Site consist mainly of three streams draining intermountain valleys
to the north and northwest of the INL Site: (1) the Big Lost River, (2) the Little Lost River, and (3) Birch
Creek. All of the channels terminate on the INL Site. Flows from Birch Creek and the Little Lost River
seldom reach the INL Site because of irrigation withdrawals upstream. The Big Lost River and Birch
Creek may flow onto the INL Site before the irrigation season or during high-water years, but the terminal
reaches are usually dry. In those few wetter years when the Big Lost River carries water to the end of its
channel, the water sinks into the ground.



The physical characteristics, climate, flora and fauna, demography, and cultural resources of
the INL Site and RTC area are further described in the Final Record of Decision for TRA Operable
Unit (OU) 2-13 (DOE-ID 1997).

21.2 Reactor Technology Complex Area

The RTC is shown in Figure 1 and has served to house high-neutron-flux nuclear reactors and to
test the effect of irradiation upon materials, fuels, and equipment. The complex was established in the
early 1950s with the development of the Materials Testing Reactor (which is located in the TRA-603
building). Two other major reactors followed: the ETR, which is located in the TRA-642 building, and
the Advanced Test Reactor, which is located in TRA-670. Removal of the fuel rods from Materials
Testing Reactor and ETR began soon after reactor operations ceased, in 1970 and 1981, respectively.
Only the Advanced Test Reactor is currently operational.

‘i’est Area
North

INL

O Materials and
Fuels Complex

Reactor
Technology
Complex O

¢
Idaho Nuclear Technology
e and Engineering Center

Central” Critical Infrastructure

Facilities Test Range Complex
L~ ea t\

Radioactive Waste
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G1422-13

Figure 1. Map of the Idaho National Laboratory Site showing the location of the Reactor Technology
Complex and other major facilities.



213 Engineering Test Reactor Complex

The scope of the EE/CA included an evaluation of the risks to human health and the environment
if contamination is left in place at the ETR Complex to determine the appropriate final end state of the
complex. This section describes the buildings and structures where radionuclides and nonradiological
constituents included in the contaminant source terms used in the risk evaluations reside. This section also
includes some operational history and history of past deactivation and decommissioning activities that
have taken place associated with those ETR Complex buildings and structures. Many of the aboveground
structures have already been demolished; the EE/CA evaluated contaminants that may exist in the
belowground structures.

The ETR Complex (Figure 2) first became operational in 1957. At the time it entered service, it
was the largest, most advanced nuclear fuels and materials test reactor in the United States at 175 MWth
(megawatt thermal). After initial testing of the reactor, full power operation was achieved in 1958. In
1972, a decision was made to have the ETR support the DOE’s breeder reactor safety program.
Conversion of the reactor for this purpose started in May 1973. The new assignment focused on safety
programs relating to reactor fuel, core design, and operation for the liquid metal fast-breeder reactor
program. Figure 2 shows the locations of buildings and structures composing the ETR Complex.

Deactivation of the ETR Complex was initiated in December 1981. The neutron startup source was
removed. Radioactive water was drained from the ETR vessel, primary coolant system, water loop
experiment piping and vessels, both canal sections, degassing tank and associated piping, and resin tanks.
Other water systems were drained, including the secondary coolant water (including heat exchangers),
utility water, the two demineralized water systems (low and high pressure), and water in heating and
cooling units. The fuel in the ETR, as well as irradiated fuel in the ETR storage canal, was removed and
shipped to the Idaho Nuclear Technology and Engineering Center for storage.

2.1.3.1 Engineering Test Reactor Buildings and Structures. Buildings and structures that
make up the ETR Complex and their planned end state are described below.

2.1.3.1.1 ETR Reactor Building (TRA-642)-The aboveground portions of the reactor
building are to be demolished to below ground surface and the resultant demolition material may be used
as backfill or disposed of in accordance with the applicable disposal site waste acceptance criteria
(WAC). Materials left in place include inert, nonputrescible material located below the ground surface,
such as piping, equipment, electrical conduit, utility systems, structural steel, and other residual clean or
contaminated materials with low-level radioactive and/or chemically hazardous substances that do not
present an unacceptable risk to human health or the environment. Much, if not all, of the regulated
hazardous wastes will be removed. More than 99.999% of the radiological inventory of the ETR Complex
resides in the ETR vessel; the remaining radiological constituents are located on surfaces and in pipes
associated with the complex buildings and structures.
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2.1.3.1.1.1  ETR Vessel—The ETR vessel is a multidiameter, cylindrical vessel
approximately 36 ft in height and 12 ft in diameter at the top, reducing down to 7 ft in diameter at the
bottom (Figure 3). As stated above, all fuel has been removed from the ETR vessel. Major internal
components remaining in the vessel include the control rod guide tubes, control rod sections, aluminum
and beryllium reflector, grid plate, and four in-pile tubes. The vessel also contains miscellaneous fillers,
adapters, and plugs. The ETR vessel with the internal components weighs approximately 82 tons and it is
planned to partially grout it to stabilize the internals. Similar to its installation in 1956 (Figure 3), the
vessel will be lifted from the reactor building and placed on a transport truck for disposal at the ICDF.
Once placed in the disposal cell at ICDF, the remainder of the void spaces in the vessel will be grouted in
accordance with the ICDF WAC.
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Figure 3. Engineering Test Reactor vessel installation in 1956.



2.1.3.1.2 Experiment Cubicles—The basement is subdivided into a number of cubicles.
Cubicle walls and the wall surrounding the ETR vessel are high-density concrete (i.e., contains
magnetite). Other walls are standard concrete. Most of the piping and tanks have been removed from the
cubicles along with the radiological contamination associated with those components. The walls and
floors of cubicles are either removed, decontaminated, or sealed with a paint-on sealing material or epoxy
paint.

2.1.3.1.3 Warm and Hot Waste Pits—Two unlined pits were built below the basement
floor of the ETR reactor building. One of these, referred to as the hot waste pit, houses a 1,000-gal cold
waste tank and a 500-gal hot waste tank. The hot waste tank was removed in 2005 as part of a Voluntary
Consent Order (VCO) (DEQ 2000) closure. The other unlined pit, referred to as the warm waste pit, holds
a 5,000-gal warm waste tank. These pits are located just inside the north wall of the reactor building. The
remaining warm and cold waste tanks will be drained of any residual liquids and grouted in place. The
vaults that hold the tanks will also be grouted.

2.1.3.2 Engineering Test Reactor Compressor Building (TRA-643). TRA-643 was
demolished to below ground surface. Hazardous wastes and asbestos were removed and disposed of prior
to demolition.

2.1.3.3 Engineering Test Reactor Heat Exchanger Building (TRA-644). TRA-644 was
demolished to below ground surface. Hazardous wastes and asbestos were removed and disposed of prior
to demolition. The heat exchangers, including most of the associated secondary and primary coolant
piping, were removed and disposed of prior to demolition. The secondary pump pit was backfilled with
clean fill.

2.1.3.4 Other Engineering Test Reactor Complex Structures. Several smaller ancillary
structures at the ETR Complex supported reactor operations. These structures are comprised of the
following:

. TRA-648—Electrical Building: The TRA-648 electrical building housed the major electrical
equipment for the ETR facility. Equipment remaining in the building includes switchgear,
Emergency Diesel Generator No. 1, five motor-generator units, and a battery bank.

The hazardous wastes and asbestos were removed from this building during the deactivation
activities. The basement areas of TRA-648 contain a cable vault that held electrical cables and
components and a fan room that housed the large blowers that provided ventilation. Small areas of
loose and fixed contamination remain in the basement areas of TRA-648. The building will be
demolished to below ground surface.

. TRA-706—Delay Tank Vault and Delay Tanks: This underground vault, located to the northeast of
the TRA-643 compressor building, houses the delay tanks. The delay tanks are baffled tanks that
were used to delay exhaust flow, allowing for the radioactive decay of short-lived radionuclides in
the exhaust air. The tanks are 20 ft below ground surface and contain low levels of radiological
constituents. These tanks and the vault they sit in will be grouted in place.

° General Electric Experimental Loop (GEEL) Pipe Tunnel: The GEEL tunnel extends northeast
from the reactor core. This tunnel was installed to allow ducts from the GEEL to exit the reactor
building. The tunnel begins beneath the reactor building basement floor, runs under the annulus gas
system cubicle, then underground north and east of the reactor building, and ends at the delay
tanks. Hazardous wastes have been removed from the GEEL tunnel. The GEEL tunnel and
associated Loop 99 will be grouted in place.




. TRA-704, TRA-705, and TRA-755 Filter Pits: The filter pits contained large air filters that filtered
the air in the exhaust systems from ETR-642 cubicles prior to it being exhausted from the ETR
stack. The filters have been removed and disposed of and the unlined concrete vaults will be
demolished to grade or below grade and backfilled or grouted as necessary.

2.2 Previous Closure/Cleanup Activities
at the ETR Complex

2.21 Comprehensive Environmental Response, Compensation, and Liability Act
Activities at the Reactor Technology Complex

The CERCLA final ROD for TRA OU 2-13 (DOE-ID 1997) and the Explanation of Significant
Differences (DOE-ID 2000) selected a remedy for the cleanup of identified contaminated soil at the RTC.
Remedies also were selected for the warm waste pond, perched water system, chemical waste pond, and
sewage leach pond. Remedial actions specified by the ROD (DOE-ID 1997) have been completed at
Waste Area Group 2 and, as required under CERCLA (42 USC § 9601 et seq.) whenever contamination is
left in place, institutional controls have been implemented for residual contaminants left in place at
concentrations that would not allow for unrestricted use or access. Fifteen sites were found to require
institutional controls to ensure adequate protection of human health and the environment. The
Explanation of Significant Differences (DOE-ID 2000) discusses implementation, maintenance, and
monitoring of institutional controls at each RTC site in detail.

Groundwater monitoring under CERCLA has been ongoing at the RTC in accordance with
the requirements of the OU 2-12 and OU 2-13 RODs (DOE-ID 1992, 1997). On October 7, 1991, the
EPA designated the Snake River Plain Aquifer (SRPA) a sole-source aquifer under the Safe Drinking
Water Act (42 USC § 300f et seq.). The SRPA and perched water beneath the RTC are monitored
extensively, because changes in these sites could be indicative of the effectiveness of the remedies in
place at the OU 2-13 sites or could indicate the occurrence of a new release.

2.2.2 Voluntary Consent Order Activities

The VCO Program was responsible for characterizing many of the support systems associated
with the ETR that may have included RCRA (42 USC § 6901 et seq.) hazardous wastes. These included
the waste systems (hot, warm, and cold), the ETR vessel, the primary cooling system, the experimental
water loop systems, the water makeup system for the M3/P7 experimental loops, the Sodium Loop Safety
Facility helium cooling system, the experimental air system, the GEEL system, and the diesel generator
system. All these systems were either characterized in accordance with HWMA (Idaho Code § 39-4401 et
seq.) and RCRA regulations or verified as empty process/product tanks. All other VCO systems at the
ETR Complex have undergone HWMA/RCRA closure.

The secondary pipe pit sump (TRA-644-48) was characterized as nonhazardous per RCRA
regulations; however, the sump was identified as a potential release source of 40 CFR 261,
Appendix VIII, constituents to the environment. Including this secondary pipe pit in the EE/CA and
Action Memorandum satisfies the need for preparing and submitting this as a potential new release site
under the Federal Facility Agreement and Consent Order.

2.2.3 Other Activities at the ETR Complex

Deactivation activities proceeded in advance of the NTCRA Action Memorandum. In addition to
the deactivation activities, utility isolations and demolition of buildings and support structures is ongoing.
Prior to demolition of buildings and structures, the following will have been performed:



1. Hazardous Waste Removal: Hazardous waste—such as acidic or caustic material, mercury vapor
lamps and fluorescent bulbs, lead shielding, circuit boards containing lead and/or silver soldering,
and waste regulated under the Toxic Substances Control Act (TSCA) (15 USC § 2601 et seq.) such
as polychlorinated biphenyl (PCB) articles and equipment (e.g., transformers, capacitors, and
fluorescent lighting ballasts might contain PCBs)—is removed and disposed of. Other hazardous
and toxic waste may be removed during NTCRA activities, as discovered during performance of
these activities.

2. Asbestos Abatement Activities: Friable asbestos that might be found in pipe and tank/vessel
insulation, fire doors, transite panels, and other potential asbestos-containing material, is removed
as required under 40 CFR 61.145, “Standard for Demolition and Renovation.”

3. Removal of Other Support Systems and Components from the ETR Complex: These activities
include draining or emptying systems containing liquids; removing electrical cabinets,
hoods, sinks, mixing tanks, and counters; and deenergizing and isolating utilities and reconfiguring
those systems (as necessary) to support continuing RTC operations. In addition,
chlorofluorocarbons used as refrigerants will be removed in accordance with the requirements of
Section 609 of the Clean Air Act (42 USC § 7401 et seq., as amended).

3. THREAT TO PUBLIC HEALTH, WELFARE,
AND/OR THE ENVIRONMENT

The source of contamination at each of the buildings or structures addressed by this Action
Memorandum has been characterized or estimated based on process knowledge and using conservative
assumptions. In general, contamination at these facilities resulted from activities associated with research,
testing, and processing of nuclear materials. Various resources were used to help identify the hazardous
substances and the nature and extent of contamination in the facilities. These resources included historical
operations information, process knowledge, radiological survey reports, radiation occurrence reports,
facility assessment reports, personnel interviews, facility characterization reports, vulnerability
assessments, inspections, walkdowns, and knowledge of construction materials.

To the extent practicable, hazardous substances—including lead, mercury, and PCBs—have been
or will be removed from the facilities. However, residual contamination may remain on facility surfaces,
in piping and ductwork, and in structural materials.

The major contaminants of concern (COCs) within the buildings and structures subject to this removal
action are radionuclides, which are known carcinogens. Radiological contamination outside of the ETR
vessel ranges from contaminated to noncontaminated, with the ETR vessel containing over 99% of the
radioactive material inventory in the ETR Complex.

The “National Oil and Hazardous Substance Pollution Prevention Contingency Plan,”
40 CFR 300.415(b)(2), establishes factors to be considered in determining the appropriateness of a
removal action. Those factors include the following:

. Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances, pollutants, or contaminants

. Weather conditions that may cause hazardous substances, pollutants, or contaminants to migrate or
be released



. Hazardous substances or pollutants in drums, barrels, tanks, or other bulk storage containers that
may pose a threat of release.

Hazardous substances, including radionuclides, are present within the equipment, structures, and
ETR vessel. If the ETR buildings are not properly maintained in the future, potential releases could occur
that may pose an unacceptable risk to receptors. The external radiation, inhalation, and ingestion risks to
Site workers, the public, and ecological receptors associated with potential releases of contamination
justify a NTCRA.

4. ENDANGERMENT DETERMINATION

As the ETR Complex buildings and structures continue to age, the threat of substantial release of
radiological and hazardous substances increases with time, and containing these materials and preventing
them from being released to the environment becomes more difficult. The surveillance and maintenance
(S&M) activities required to confine the hazardous substances may increase the risk of potential exposure
to personnel.

The potential exposure to workers and wildlife, the potential threat of future releases, and the
substantial risks associated with the radiological and hazardous substances at the facilities addressed by
this Action Memorandum justify use of CERCLA removal action authority in accordance with
Section 300.415(b)(2) of the “National Oil and Hazardous Substances Pollution Contingency Plan.”
Actual and/or threatened releases of hazardous substances from these facilities have the potential to
present a threat to public health and/or the environment.

4.1 Removal Action Objectives

The removal action objective (RAQ) for this NTCRA is to perform final decommissioning of the
ETR Complex consistent with the OU 2-13 RAOs to achieve the following:

. Inhibit direct exposure to radionuclide COCs that would result in a total excess cancer risk greater
than 1 in 10,000 to 1 in 1,000,000 for current and future workers and future residents

. Inhibit ingestion of radionuclide and nonradiological COCs by all affected exposure routes
(including groundwater, soil, and homegrown produce ingestion) that would result in a total excess
cancer risk greater than 1 in 10,000 to 1 in 1,000,000 or a hazard index of 1 or greater for current
and future workers and future residents

. Inhibit adverse effects to flora and fauna—as determined from the ecological risk evaluation—
from COC:s in the soil, surface water, and air.

Although decommissioning the ETR Complex is not specifically addressed in the ROD
(DOE-ID 1997), these removal action objectives are consistent with the RAOs for contaminated
soil established in that document. The removal action objectives also are predicated on the current and
future land uses established in the ROD (DOE-ID 1997) for the RTC area, which include industrial land
use until at least 2095 and the potential for residential land use thereafter. Actions conducted under this
NTCRA would be reviewed with DEQ and EPA for continued protectiveness during the Site-wide
CERCLA five-year review process prescribed under the Federal Facility Agreement and Consent Order
for the Idaho National Engineering Laboratory (DOE-ID 1991).
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4.2 Engineering Evaluation/Cost Analysis

Engineering Evaluation/Cost Analysis for Decommissioning of the Engineering Test Reactor
Complex (DOE-ID 2006a) is available through the Administrative Record for the removal action and can
be found at the following internet address: http://ar.inel.gov.

The four alternatives considered in the ETR EE/CA for the ETR Complex NTCRA are discussed in
the following sections.

4.2.1 Alternative 1—No Action, Continued Surveillance and Maintenance

Under the no action alternative, no removal action would be conducted on the ETR vessel and there
would be no removal of hazardous substances beyond what is being done under the VCO (DEQ 2000)
and deactivation activities. Current S&M activities would continue. The no action alternative is included
for completeness and comparative purposes.

Alternative 1 only defers taking further action upon the ETR Complex to a future date and does not
address the potential for adverse threat to human health and potential threat of release of hazardous
substances to the environment. It is not recommended for these reasons.

4.2.2 Alternative 2—Grouting ETR Vessel in Place

For Alternative 2, the ETR vessel would be filled with grout and the aboveground portions of
the vessel would be encapsulated in a concrete monolith. The aboveground reactor building would be
demolished. Belowgrade structures and systems, including piping, utility systems, and structural steel,
would be abandoned in place. In addition, residual radioactive materials in the ETR Complex remaining
after decommissioning and demolition activities are complete would remain in place and would be
managed under the Site-wide Institutional Control Program. Void spaces would be grouted as necessary
and/or backfilled as practicable using inert demolition waste from the above grade structures and clean
backfill materials. Alternative 2 grouts the ETR vessel in place. Institutional controls such as barriers and
groundwater monitoring would need to be maintained indefinitely at ETR to address wastes that would
remain in place.

As prescribed in the OU 2-13 ROD, very conservative future land use assumptions were used to
develop the risk analysis for the ETR Complex. The results of the risk assessment indicate an
unacceptable risk would exist for this hypothetical future resident. Therefore, Alternative 2 does not meet
the CERCLA threshold criteria of protecting human health and the environment, and thus this alternative
is not recommended as an appropriate response action.

4.2.3 Alternative 3—Removal and Disposal of ETR Vessel at an On-Site Disposal
Facility

Alternative 3 would include removal and disposal of the ETR vessel with vessel internal
components intact at an on-Site disposal facility such as the ICDF or the Radioactive Waste Management
Complex (RWMC). The reactor building would be demolished to ground surface; structures and systems
below ground surface consisting of inert materials such as piping, tanks, structural metal, and utility
systems, would be abandoned in place. Residual radioactive materials in the ETR Complex remaining
after decommissioning and demolition activities are completed would stay in place and would be
managed under the Site-wide Institutional Control Program. Void spaces would be backfilled as
practicable, including the void left by removal of the ETR vessel. Backfill would consist of grout, as
necessary, and/or inert demolition waste from the above grade structures and clean backfill materials. As
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required by the OU 3-13 ROD, monitoring and maintenance will be conducted at the I[CDF throughout
the operational and post closure periods.

Placement of the ETR vessel at the ICDF is more appropriate than leaving the ETR vessel in place
at the RTC under Alternative 2. The ICDF uses less conservative assumptions for establishing the future
land use, as described in the OU 3-13 ROD, than is prescribed in the OU 2-13 ROD. Instead, the risk
assessment for the ICDF assumes that land use controls will prohibit future residential use indefinitely, so
there was no evaluation of risks to a hypothetical future resident. Both potential risks to industrial
workers and impacts to the aquifer were evaluated for the ICDF and found to be acceptable.

Additionally, with the reactor vessel removed as proposed under Alternative 3, risks to a future
hypothetical resident at the RTC were determined to be acceptable, using the exposure assumptions
described in the preceding section. Therefore, Alternative 3 meets the threshold criteria of protecting
human health and the environment and is an appropriate response action.

Compared to Alternative 4, Alternative 3 provides the most protection for the worker and costs
less. Disposal at the ICDF rather than the RWMC has several advantages including that it is a lined
disposal facility and that transportation across a public highway (US Highway 20) would not be required.
Also, the RWMC is an ongoing CERCLA cleanup site; therefore disposal of additional CERCLA waste
at this facility is deemed inappropriate and should be minimized.

424 Alternative 4—Removal and Disposal of ETR Vessel at an Off-Site Disposal
Facility

Alternative 4 results in the same end state for the ETR Complex as Alternative 3. The ETR vessel
is disposed of at an off-Site disposal facility. To allow for disposal off Site, the vessel has to meet
Department of Transportation packaging and shipping requirements. To meet these requirements, the
vessel would be separated (cut) into the upper vessel tank and the lower vessel tank. This lower vessel
tank contains the majority of the radioactive components and would be packaged to meet Department of
Transportation packaging requirements. Both top and bottom sections would be transported separately to
an off-Site disposal facility.

Compared to Alternative 3, Alternative 4 poses greater risk for the worker and costs more;
however, Alternative 4 is ranked somewhat higher in long-term protectiveness of the groundwater below
the ICDF than Alternative 3 as it does not add to the ICDF source term.

4.3 Selected Alternative

The alternatives evaluated in the engineering evaluation/cost analysis are discussed in Section 4.2.
The selected alternative is Alternative 3 and includes removing and disposing of the ETR vessel at the
INEEL CERCLA Disposal Facility (ICDF) and demolishing the reactor building to ground surface.

The selected alternative meets the remedial action objectives regarding long-term risk, minimizes
short-term worker risk and radiation exposure, reduces the footprint of waste sites at the INL, is cost
effective, and provides a safe and stable configuration that is environmentally sound. The end state
provided by Alternative 3 is consistent with the DOE goal to minimize long term surveillance and
maintenance costs by reducing the footprints and consolidating waste from contaminated facilities.

The ETR vessel meets the ICDF WAC and would be transported and disposed of as low-level
radioactive waste at the ICDF. Any remaining voids in the vessel would be filled with grout at the
disposal site. The aboveground portions of the reactor building would be demolished to below ground
surface and the resultant demolition material could be used as backfill or disposed of in accordance with
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the applicable disposal site WAC. Materials left in place include inert, nonputrescible material located
below the ground surface, such as piping, equipment, electrical conduit, utility systems, structural steel,
and other residual clean or contaminated materials with low-level radioactive and/or chemically
hazardous substances that do not present an unacceptable risk in accordance with the RAOs for the ROD
(DOE-ID 1997) and the Explanation of Significant Differences (DOE-ID 2000). Excavations and
remaining belowgrade structures would be grouted as necessary and backfilled to grade. Clean soil would
cover the locations of the ETR Complex buildings and structures.

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

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 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. Both DEQ
and EPA concur that a NTCRA is warranted to protect human health and the environment.

Table 1 lists the proposed applicable or relevant and appropriate requirements (ARARs) that have
been identified for this removal action. These ARARs are a compilation and expansion of those identified
in the ROD (DOE-ID 1997). The ARARs list is based on several key assumptions:

. Any residual contamination left in place will meet the RAOs established in the ROD
(DOE-ID 1997).

. Liquid waste (e.g., radioactive water) is assumed to have been removed from the ETR Complex
prior to initiation of the NTCRA. The liquid waste will have been previously addressed through the
VCO Program and other regulatory activities to resolve potential compliance issues with provisions
of the HWMA/RCRA. Any residual liquids discovered during decommissioning activities will be
disposed of in accordance with the receiving disposal facility’s WAC.

. The majority of lead shielding will be removed from the ETR Complex prior to initiation of the
NTCRA through other regulatory activities intended to place the facility in an environmentally
safe condition. However, some lead may remain following these activities, which may require
management under the scope of the NTCRA as CERCLA waste. Removed lead that cannot be
recycled or reclaimed shall be declared a hazardous waste or mixed low-level waste, managed in
accordance with the substantive requirements of the HWMA/RCRA and will be disposed of at an
off-Site disposal facility in accordance with the disposal facility WAC.

. Management of CERCLA waste generated during the removal action would be subject to meeting
the ICDF’s WAC (DOE-ID 2005). Noncontaminated wastes generated during the CERCLA
activities may be eligible for disposal at the CFA landfill.

. If decontamination liquids are generated, they will be disposed of at the ICDF evaporation ponds
in accordance with the approved WAC.
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. Debris generated during removal of the vessel might have paint that contains PCBs. If
encountered, such waste may trigger substantive requirements of the TSCA (15 USC § 2601
et seq.). Lead-contaminated paint also may be removed during recovery of the shielding lead,
which would be subject to the substantive requirements of RCRA hazardous waste regulations.
Nonhazardous waste would be disposed of at the ICDF, unless it can be demonstrated that it is
eligible for disposal as solid waste at the CFA Landfill Complex. Removal is planned for the
PCB-containing light ballasts from the building prior to this removal action. PCB-containing light
ballasts are disposed at an off-site disposal site in accordance with the disposal site 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 the 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 greater than 10 ft below
the ground surface may be left in place.

. Mercury located in mercury fluorescent lamps is planned for removal prior to this removal action
under other regulatory activities intended to place the facility in an environmentally safe condition,
as are the mercury-containing electrical switches and lights. No mercury is expected to be present
in the building substructure at the start of the removal action.

4.5 Cultural Resources

Section 106 of the National Historic Preservation Act of 1966 (NHPA) (16 USC § 470 et seq.),
as amended, requires agencies to consider the impact of undertakings on properties listed or eligible
for listing in the National Register of Historic Places, and to consult with the Idaho State Historic
Preservation Officer 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 NHPA Section 106 process has been tailored to meet the unique needs of the INL Site.
Section 110 of the NHPA directs federal agencies to establish programs to find, evaluate, and nominate
eligible properties to the National Register of Historic Places, including previously unidentified historic
properties that may be discovered during the implementation of a project (36 CFR 800). In addition, the
Archaeological Resources Protection Act of 1979 (16 USC § 470aa—470mm), as amended, provides for
the protection and management of archaeological resources on federal lands. Procedures and strategies to
tailor these requirements to the unique needs of the INL Site are described in the INL Cultural Resource
Management Plan (CRMP) (DOE-ID 2004b). The INL CRMP is implemented through a Programmatic
Agreement between DOE-ID, the Idaho State Historic Preservation Officer, and the Advisory Council on
Historic Preservation.

The ETR Complex is a historic property, eligible for nomination to the National Register of
Historic Places. DOE-ID has made the decision to proceed with demolition of the ETR Complex.
To mitigate the adverse impacts caused by such action, DOE-ID—through measures outlined in the INL
CRMP—has committed to the preservation of the ETR history through the completion of a Historic
American Engineering Record report. The ETR Historic American Engineering Record report will
ultimately be accessioned into the Library of Congress’ permanent collections.
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DOE is required to review as guidance the most current United States Fish and Wildlife Service
list for threatened and endangered plant and animal species. DOE-ID determined that none of the
alternatives would impact any threatened and endangered species and also determined that formal
consultation with the United States Fish and Wildlife Service is not required for this action.

4.6 Compliance with Disposal Facility Waste Acceptance Criteria

Wastes generated through implementation of Alternative 3 will be dispositioned at appropriate
on-Site or off-Site waste disposal facilities, in accordance with the WAC of those facilities. The CFA
Industrial Waste Landfill will be utilized for those uncontaminated solid wastes generated during the ETR
Complex decommissioning activities. The ICDF will be the preferred disposal location for contaminated
wastes generated during the decommissioning that meet the ICDF WAC.

The ICDF is a state-of-the-art disposal facility designed and constructed with leachate collection
and leak detection systems, with two 60-mil high-density polyethylene liners, and a 3-ft-thick clay bottom
liner. The ICDF is an on-Site disposal facility that accepts CERCLA waste generated at the INL Site.
Hazardous, mixed, low-level, asbestos, and Toxic Substances Control Act waste can be accepted for
disposal at the ICDF (DOE-ID 2006b).

5. PROJECT SCHEDULE

This removal action is expected to begin the general decommissioning activities upon issuance of
this Action Memorandum. Decommissioning of the ETR Complex is estimated to be completed by the
end of calendar year 2008.

6. PROJECT COST

Cost estimates were prepared for the alternatives evaluated in the EE/CA (DOE-ID 2006a). The
estimates were prepared in accordance with A Guide to Developing and Documenting Cost Estimates
During the Feasibility Study (EPA 2000). Costs were calculated for both capital expenditures and future
operation and maintenance expenses. In accordance with EPA guidance, the cost for the alternatives over
time was calculated as present net worth costs, which are sometimes referred to as net present value, to
represent the costs in 2006 dollars.

The cost estimate is based upon the best available information regarding the anticipated scope of
the selected alternative. 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 present-worth cost estimate for the selected alternative is $6,500,000.

7. EXPECTED CHANGE SHOULD ACTION BE DELAYED
OR NOT TAKEN

The expected change to the ETR Complex buildings and structures should action be delayed or not
taken would be that the facilities would remain under administrative and institutional control. However,
as the facilities continue to age, the threat of substantial release of radiological and hazardous substances
increases with time, and containing these materials and preventing them from being released to the
environment becomes more difficult. The S&M activities required to confine the hazardous substances
may increase the risk of potential exposure to personnel. If the action was delayed, continued
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expenditures for surveillance and maintenance costs would accrue during the time interval elapsed until
final decommissioning activities are performed.

8. STATUTORY AND REGULATORY AUTHORITY

The proposed removal action is being undertaken by DOE-ID, as the lead agency, pursuant to
CERCLA, Section 104(a), and Executive Order 12580, as recognized by Section 5.3 of the Federal
Facility Agreement and Consent Order for the Idaho National Engineering Laboratory (DOE-ID 1991).
In accordance with 40 CFR 300.415(j) and DOE guidance, on-Site removal actions conducted under
CERCLA are required to meet ARARS to the extent practicable considering the exigencies of the
situation. The DOE-ID will comply with the ARARs and the “to-be-considered” guidance as set forth in
Section 4.4.

9. OUTSTANDING POLICY ISSUES

There are no outstanding policy issues.

10. ENFORCEMENT

DOE-ID is conducting this removal action as the lead agency under the authority of 40 CFR 300.5,
“Definitions,” and 40 CFR 300.415(b)(1), “Removal Action.”

11. RECOMMENDATION

DOE-ID recommends implementation of Alternative 3, “Removal and Disposal of the ETR Vessel
at an On-Site Disposal Facility,” with disposal at the ICDF. The ICDF is a state-of-the-art, multiple-lined,
and monitored on-Site disposal facility that offers greater protection to human health and the environment
than disposal at the unlined disposal cells at RWMC. The vessel would be filled with grout (as necessary)
to stabilize vessel internals and reduce radiological dose. The ETR vessel would be transported and
disposed of as low-level radioactive waste at the ICDF in full compliance with the ICDF WAC. Any
remaining voids in the vessel would be filled with grout at the disposal site.

The aboveground portions of the reactor building would be demolished to below ground
surface and the resultant demolition material may be used as backfill or disposed of in accordance with
the applicable disposal site WAC. Materials left in place include inert, nonputrescible material located
below the ground surface, such as piping, equipment, electrical conduit, utility systems, structural steel,
and other residual clean or contaminated materials with low-level radioactive and/or chemically
hazardous substances that do not present an unacceptable risk in accordance with the RAOs for the ROD
(DOE-ID 1997) and the Explanation of Significant Differences (DOE-ID 2000). Excavations and
remaining belowgrade structures will be backfilled to grade. Clean soil would cover the locations of the
ETR Complex buildings and structures.

The recommended alternative meets the proposed RAOs regarding long-term risk, minimizes
short-term worker risk and radiation exposure, is cost effective, and provides a safe and stable
configuration that is environmentally sound. The DOE-ID also considers Alternative 3 compliant with
ARARs.
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12. PUBLIC PARTICIPATION

Appendix A describes the public participation process and includes comments received and
responses provided. Appendix B is the letter received from the INL Site Environmental Management
Citizens Advisory Board documenting the recommendations and opposition to the selected alternative.
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Appendix A

Public Comments Received during the Comment Period
and Responses to Comments

The public participation period for the Engineering Evaluation/Cost Analysis for Decommissioning
the ETR Complex (EE/CA) (DOE-ID 2006) was from October 28, 2006 through November 26, 2006. A
public notice was sent to nine different Idaho and Wyoming newspapers on October 28, 2006. The notice
was posted in the U.S. Department of Energy (DOE) Administrative Record electronically, and hard
copies of the document were sent to the DOE Public Reading rooms in Idaho Falls and Boise. A
presentation was provided to the Idaho National Laboratory (INL) Citizens Advisory Board on November
13, 2006 and discussions were held on November 14, 2006, which were also open to participation from
the general public. A number of individuals and groups provided comments.

Written comments on the EE/CA have been received from:

Shoshone-Bannock Tribes, Fort Hall

Coalition 21, Idaho Falls

Mr. Glen Brisco, Idaho Falls

Anonymous Commenter

INL Citizens Advisory Board

The Partnership for Science and Technology, Idaho Falls

Environmental Defense Institute, Troy, Idaho

Comments received were compiled and comments that are similar in meaning are summarized and
consolidated below. A complete list of public and Tribe comments are presented in Appendix B along
with the resolution references to the comment responses below.

Comment #1: Received comments stating that there may be “hot-spots” of radionuclides that
exceed the Waste Acceptance Criteria (WAC) for the INEEL CERCLA Disposal Facility (ICDF)
or that the concentrations of nuclides were not properly calculated.

Response #1: Consistent with the CERCLA process, compliance to applicable, relevant, and
appropriate requirements must be considered for activities being performed, including waste
handling and disposal. Many factors were considered to determine the applicability and
acceptability of the ETR vessel disposal at the ICDF including an evaluation in accordance
with the radionuclide classification system in 10 CFR 61.55 and corresponding classification
of radioactive wastes under DOE Order 435.1 to develop and recommend a preferred
alternative in the EE/CA.

Waste characterization and classification included retrieving a sample of the beryllium
reflector for analysis and direct radiological readings of the activated internals. Also
evaluated were the appropriateness of the ETR vessel as the waste package and the
feasibility of removing parts of the vessel internals. The appropriate waste package was
determined to be the vessel with the internals in place. Internals, including the beryllium,
were designed to be removed when the ETR facility was in operating mode. The facilities,
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procedures, safety basis documentation, and qualified people were in place to remove and
handle the beryllium reflector and other internals. The vessel was filled with water to
provide shielding to protect the worker. The canal and reactor transfer system was
operational to allow vessel components to be transferred in such a way that they were never
unshielded by water. Under the current status of the facility, none of the previously listed
conditions exist. Additionally, the beryllium reflector has become “swollen” due to the
effects of the neutron flux it experienced during operations. The expansion of the beryllium
has wedged portions of the reflector into the surrounding vessel components. Therefore, the
beryllium can no longer be removed under the current conditions and in accordance with
accepted operational practices. Based on these evaluations, disposal of the ETR vessel as a
waste package at the ICDF was in compliance with the WAC and was determined to be the
best alternative to protect the worker, as well as the least costly alternative.

Comment #2: Received comments stating that Alternative 2 might be a better choice because it
allows the vessel to remain in place and therefore would prevent unnecessary worker exposure.

Response #2: Alternative 2, grouting the vessel in place with a concrete monolith
constructed over the above ground portions of the vessel, does indeed pose less short-term
risk for radiological exposure and industrial hazards to workers than Alternative 3, the
recommended alternative, as the vessel would remain below ground level. However, Alt 2
does not satisfy the DOE mission to address the disposition of “excess” (no further mission)
radiologically contaminated facilities, by reducing their current or future risk footprint to
potential animal or human receptors as the facility degrades over time. Workers will be
trained to perform the tasks safely, and mock-up situations will be used to gain proficiency.
Adequate radiological and industrial safety controls are in place to protect workers.
Additionally, the work force and management that will perform vessel removal have been
selected for their previous experience and success doing similar work.

Comment #3: Received comments questioning the methods used to determine the transuranic
concentrations of the ETR vessel and the appropriateness of averaging the transuranic
concentration of the beryllium reflector over the entire waste package.

Response #3: The total transuranic content in the entire vessel is approximately .148 curies
or about .001 ounce. When this is averaged over the weight of the ungrouted waste package
(vessel plus internals), the transuranic concentration is less than 2 billionth of a curie per
gram weight (1.99 nCi/gr). Further discussion of the appropriateness of considering the ETR
vessel, with the internals in place, as the waste package is provided in the response to
Comment #1 above.

Comment #4: Received a comment questioning the assumption that seemed to state that corrosion
products, such as from chromium, would migrate horizontally rather than downward.

Response #4: The assumption was made to clarify that, to be conservative, the model only
considered downward movement in contaminants and did not factor in horizontal movement.
If horizontal migration were to be included, attenuation of the corrosion products in the
vadose zones would further reduce the concentrations reaching the aquifer.

Comment #5: Received comments expressing a concern for the consistency of closures and end
states for the INL. One comment also stated that DOE’s action does not seem to be consistent with
actions at Pit 4 and Pit 9 waste cleanup at the INL or the closure of the old Waste Calcine Facility
(WCF) at INTEC.
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Response #5: Facility end states are evaluated individually through several regulatory
pathways including the National Environmental Policy Act (NEPA); the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) remedial
investigation/feasibility study; the EE/CA; or the Resource Conservation and Recovery Act
Closure process. This provides opportunities for Stakeholder input. Though the physical end
states may appear to not be consistent, this evaluation process ensures that they are all
protective of human health and the environment.

The radionuclides at the ETR Complex that are of concern for exposure are gamma and beta
emitters; therefore, the hazard is direct exposure. The wastes from Rocky Flats that are being
cleaned up at Pit 4 and Pit 9 are mostly alpha emitters so the hazard is uptake by the
receptor. Different hazards required different remediation strategies to protect the worker.

There are similarities between Alternative 2 (ETR vessel entombment) and the 1999
entombment of WCF at INTEC; however entombment of the ETR vessel in place does not
satisfy the current DOE mission to address the disposition of “excess” (no further mission)
radiologically contaminated facilities, by reducing their current or future risk footprint to
potential animal or human receptors as the facility degrades over time. The ICDF became
operational in 2002 to allow CERCLA wastes from environmental restoration and
decommissioning and demolition activities to be consolidated.

Comment #6: Received comments questioning why it is appropriate to dispose of the ETR vessel at
ICDF instead of leaving it in place at RTC, and whether a carcinogenic risk will remain at ICDF or
at the ETR area, and what risks would be imposed on future residents located near these sites.

Response #6: As prescribed in the OU 2-13 ROD, very conservative future land use
assumptions were used to develop the risk analysis for the ETR Complex. The results of the
risk assessment indicate an unacceptable risk would exist for this hypothetical future
resident. Therefore, Alternative 2 does not meet the CERCLA threshold criteria of protecting
human health and the environment, and thus this alternative is not recommended as an
appropriate response action.

Placement of the ETR vessel at the ICDF is more appropriate than leaving the ETR vessel in
place at the RTC under Alternative 2. The ICDF uses less conservative assumptions for
establishing the future land use, as described in the OU 3-13 ROD, than is prescribed in the
OU 2-13 ROD. The risk assessment for the ICDF assumes that land use controls will
prohibit future residential use indefinitely, so there was no evaluation of risks to a
hypothetical future resident. Both potential risks to industrial workers and impacts to the
aquifer were evaluated for the ICDF and found to be acceptable. Additionally, with the
reactor vessel removed as proposed under Alternative 3, risks to a future hypothetical
resident at the RTC were determined to be acceptable, using the exposure assumptions
described in the preceding section. Therefore, Alternative 3 meets the threshold criteria of
protecting human health and the environment and is an appropriate response action.

Note: The actual calculated excess cancer risk for Alternative 2 was 1.546 people in 10,000,
which was rounded to 2 people to ensure conservatism is maintained throughout the process.

31



Comment #7: Some commenters stated a concern that putting the ETR vessel in the ICDF would
set a precedent for placing other reactor vessels in the ICDF or even allowing waste from other
non-INL sites to dispose at ICDF.

Response #7: To dispose at the ICDF, waste, including reactor vessels, must be evaluated
under the CERCLA process; proposed actions must receive EPA and State of Idaho
approval; and the public and the Tribe must have an opportunity to provide input. Each
reactor vessel will be evaluated through this regulatory process separately to determine the
alternative that is most protective of human health and the environment while being
consistent with the DOE mission of risk footprint reduction and waste consolidation.

All CERCLA wastes generated from an INL Federal Facility Agreement and Consent Order
(FFA/CO) ROD or NTCRA action are evaluated for compliance with current disposal site
waste acceptance criteria and, accordingly, disposed at the ICDF, TAN, or CFA demolition
landfills; disposed at off-Site facilities; or stored pending final disposition. In this respect,
the ICDF, unless prohibited, is the intended disposal site for current and future CERCLA
wastes.

The Final Record of Decision for Idaho Nuclear Technology and Engineering Center,
Operable Unit 3-13 prohibits disposal of non-INL waste in the ICDF.

Comment #8: Received comments that expressed a concern that disposal of low-level waste at the
ICDF may not be the best practice based on problems with past disposal practices.

Response #8: Past disposal practices at the INL did not incorporate the controls that are
required for disposal at the ICDF. Lessons learned from disposal at the RWMC and other
disposal sites across the DOE Complex and commercial disposal sites across the country
were incorporated into the design and operation of the ICDF. Some of the ICDF controls
include:

. The leachate from disposed waste at the ICDF is managed using a double geotextile
liner for collection

o The ICDF has a lower most layer of compact clay to protect groundwater by capturing
and holding contaminants to prevent migration if the geotextile liners should fail in the
future

o The ICDF WAC was established based on conservative groundwater modeling and

compatibility analysis

o The ICDF is located out of the 100-year floodplain

o Operational controls are in place to minimize voids spaces and prohibit free liquids in
the waste

. Wastes are treated as necessary to stabilize prior to disposal

o A groundwater monitoring system, which includes perched as well as aquifer wells,

provides early detection of releases

o A waste placement tracking system records the location of the waste in the disposal
cell if future retrieval becomes necessary
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. An engineered cover to minimize infiltration of precipitation into the wastes will
eventually be added

o Access controls, monitoring, and maintenance will remain in place for as long as the
contents of the ICDF remain a threat to human health or the environment if
uncontrolled.

Comment #9: Received several comments questioning why separate radionuclides were evaluated
for the groundwater risk and the soil pathway risk.

Response #9: The lists of primary contaminants of concern are different between exposure
pathways largely because some radionuclides tend to bind up in site soils whereas others are
more mobile and prone to migration through the soil column.

Comment #10: Received comments stating that the continuing surveillance and maintenance costs
for leaving the vessel in place under Alternative 2 did not seem to address the true or life cycle
costs of that Alternative.

Response #10: We agree with the commenters that one year of surveillance and maintenance
does not fully represent the ultimate cost for implementing Alternative 2 and that if the
vessel were grouted in place, the life cycle costs of implementation would likely exceed the
costs of the recommended alternative (Alternative 3).

Comment #11: Several commenters wanted clarification regarding what cleanup work is being
done under deactivation and what is being done under the non-time-critical removal action
(NTCRA) regarding what is being left in place.

Response #11: Deactivation activities remove much, if not all, the Resource Conservation
and Recovery Act (RCRA) hazardous, Toxic Substance and Control Act (TSCA), and
asbestos-containing materials, and reduce as much of the radioactive source term as possible.
These activities were ongoing during the ETR Complex EE/CA process.

As stated in Section 1.1 of the EE/CA, the scope of the EE/CA was to 1) determine the final
end state of the ETR reactor building, 2) determine the final disposition of the ETR vessel,
and 3) evaluate risks to human health and the environment at the end of all deactivation and
decommissioning activities. In addition, the EE/CA states that of the approximately 59,000
total Curies currently present in the ETR Complex, if the vessel is removed, approximately
one-tenth (0.1) of a Curie would remain in buildings and structures throughout the complex
at the proposed end state of the recommended alternative (Alternative 3).

Comment #12: Received comments questioning why the NTCRA removal action will actually be
more efficient or provide better protection of the environment and human health.

Response #12: Under the U.S. Department of Energy (DOE) and U.S. 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 DOE
determines 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.
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As stated in the ETR EE/CA (Section 3), the selected alternative for the ETR NTCRA will
be consistent with the remedial action objectives established in the OU 2-13 remedial
investigation/feasibility study (RI/FS) and documented in the OU 2-13 ROD. The NTCRA is
more efficient in that it achieves the ROD requirements in the timeliest manner with
reasonable costs. In addition, performing decommissioning and demolition (D&D) now,
while the facility is intact, allows for controlled demolition and thus management of
potential radiological releases and exposures versus performing this task on a more unstable
structure in the future.

Comment #13: One commenter expressed a concern regarding the weight of the vessel after the
internals and the containment bathtub have been grouted, and the effect this weight will have on the
liner over a long period of time.

Response #13: An analysis has been performed to determine the effect of the weight of the
vessel, including internal grout and grout in the containment bathtub, on the liner system.
The vessel will be placed at least 8 ft above the operations layer (12 feet above the
geocomposite clay liner) to spread the weight over a large area. By doing this the pressure on
the liner will be well within the design parameters of the disposal cell. Please note that the
weight of the grout being used is about the same as the weight of soil, so the grout does not
add weight to the liner beyond that of soil.

Comment #14: One commenter stated: “....the soil pathway analysis does not address the
possibility that radionuclides may exceed the Regulatory Commission (NRC) definition of
Transuranic waste (greater 100 nCi/g), which would require transport to WIPP.”

Response #14: The purpose of the soil pathway analysis was to determine risk to a future
resident. This assessment is done in compliance with EPA requirements and guidance. The
determination of transuranic waste is not part of the risk assessment but is discussed in
Section 2.3.1.1 of the EE/CA. As discussed in the response to Comment #3 above, the vessel
is well below the definition of transuranic waste.

Comment #15: One commenter was concerned about the completeness of characterization and the
accuracy of the models used to determine the radioactive materials remaining after D&D at the
ETR Complex in the form of contaminated soils and debris and the resulting risk to the workers
and public.

Response #15: The ETR, like the Materials Test Reactor, was built and operated to develop
an understanding of the effects of radiation on materials. Many hundreds of tests were run
and the results were studied until a complete understanding of the effects and byproducts of
nuclear fission and neutron fluxes was achieved. This information has been well documented
and forms the basis of the characterization and modeling efforts used in the ETR EE/CA.
The modeling has been refined over the years to be increasingly accurate, however still
conservative overall. Models used included the Origin II Code and the MCNP4C Codes.
Continued characterization has been conducted throughout the D&D work to validate the
modeling and to ensure established cleanup levels for soils and debris are achieved upon
completion of the project. Characterization included sampling residues in piping and
performing direct radiological surveys of walls and piping, as well as inside and outside of
the reactor vessel. Radiological dose rates of hard-to-reach areas on the outside of the reactor
vessel were obtained using thermoluminescent dosimetry chips that were fed up along the
vessel walls.
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Comment #16: Received comments supporting the selected alternative stating that it was the best
balance of public and worker safety with cost.

Response #16: We agree with the comment.

Comment #17: One commenter stated that future costs should be in present value of money and the
number of years should be indicated as should the discount/interest rate used. The commenter also
stated that the estimate of future costs should stop at 20 years because requirements beyond

20 years are uncertain and present net worth beyond 20 years to infinity is close to zero.

Response #17: The net present value method was used for reporting the costs of each of the
alternatives in accordance with 40 CFR 300.430 (e)(9)(G)(3), “The National Contingency
Plan” and Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA
(EPA 1993). The costs for surveillance and maintenance for the No Action Alternative was
calculated to the year 2095 to be consistent with the OU 2-13 ROD.

Comment #18: One commenter stated that DOE should demonstrate their capability and
technologies to cleanup and restore soils and the vessel at the ETR.

Response #18: The activities being conducted at the ETR Complex are resulting in an
estimated 99.99% reduction of contamination at the site. The cleanup subcontractor is
removing components and piping to eliminate contamination that could be released into the
soils at ETR in the future. Risk assessments indicate that if the ETR vessel is removed there
will be no unacceptable future risk to a receptor (human or ecological) at this site.

Comment #19: One commenter stated that the available information leads one to believe that DOE
has not performed adequate risk assessments.

Response #19: DOE and the cleanup subcontractor disagree with the comment. Extensive
characterization activities have been conducted starting in 1982 when the ETR Complex was
first inactivated and recently with surveys and sampling. Information that was not available
was estimated using very conservative assumptions and modeling methodologies. The ETR
EE/CA followed the required information-gathering guidance and the data presented fully
supported the decision-making process.

Comment #20: Several commenters requested clarification of the waste and materials that would be
left in place under Alternative 2 and Alternative 3.

Response #20: Removal of material proposed under the decommissioning of the ETR
Complex would achieve a significant reduction in the amount of waste remaining in the RTC
area. Removal of the ETR Complex buildings’ and structures’ superstructure and the ETR
vessel would reduce the total curies currently present in the ETR Complex from over

59,000 Ci to an estimated .06 Ci primarily located on building and structure surfaces as fixed
or lose contamination. The reactor building would be demolished to ground surface under
both Alternative 2 and Alternative 3; structures and systems below ground surface consisting
of inert materials such as piping, tanks, structural metal, and utility systems, would

be abandoned in place.

Comment #21: One commenter stated that disposing of the ETR vessel at the ICDF appears to be a
contradiction to the spirit, if not the letter, of the Batt Agreement and the WIPP transportation
agreements.
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Response #21: The Batt agreement deals with high-level waste, spent nuclear fuel, and
transuranic waste; the ETR vessel is neither of these types of waste. The ETR vessel is low
level waste and its disposal is in compliance with the ICDF WAC. The ICDF was
established in the OU 3-13 ROD which received public and Tribal review and had comment.
The Batt agreement also encourages the use of CERCLA risk-based cleanups such as the
ETR NTCRA by endorsing the completion of the cleanup activities at the INL under the
FFA/CO.

Since the ETR vessel is not TRU waste, the WIPP transportation agreements would not
apply.

Comment #22: One commenter stated there was doubt in the quality and quantity of wastes subject
to cleanup. The commenter also stated that the Shoshone Bannock Tribes should be allowed a
specific assessment of the waste inventories scheduled for deactivation and this new removal plan
(ETR NTCRA). The commenter also stated that the Tribes should have been consulted on DOE’s
development of the Remedial Action Objectives (RAOs) at the ETR.

Response #22: DOE Idaho, pursuant to the “DOE American Indian and Alaska Natives
Tribal Government Policy” dated January 20, 2006, solicited the Tribes’ comments on the
Engineering Evaluation/Cost Analysis for Decommissioning of the Engineering Test Reactor
Complex, DOE/ID-11272 (EE/CA). In addition to the EE/CA, DOE held briefings on this
project and made formal presentations to the INL Citizens Advisory Board (CAB). The
Tribes have a DOE tribal liaison who is also a member of the CAB. The ETR EE/CA
provided a description of past cleanup activities at the ETR Complex and the estimates of
quantities of contamination that were being addressed under deactivation and the NTCRA.

As stated in the ETR EE/CA, the NTCRA is subject to the RAOs that were established in the
Final Record of Decision, Test Reactor Area Operable Unit 2-13, DOE/ID-10586,
December 1997. This ROD and the RAOs contained within were developed under the 1991
FFA/CO. Although the Tribes are not a signatory on the FFA/CO, under the CERCLA
process, the Tribes’ input is solicited through public notice, meetings, and the opportunity to
comment on remedy selection. All final cleanup decisions are reached only after evaluating,
through public notice and comments (including Tribal comments), the feasibility and safety
of a full range of alternatives. Under the FFA/CO, selection of final cleanup remedies for
Operable Unit 2-13 and other CERCLA sites is the joint responsibility of DOE, EPA, and
the State of Idaho.

Comment #23: One commenter stated that the land should be restored back to its original state
without restrictions that deny access to the Shoshone Bannock Tribes.

Response #23: The ETR Complex, which is the subject of this NTCRA, has occupied this
specific location for decades. It has long since become unsuitable for hunting activities
because of existing fencing and industrial activity and infrastructure. The conservative
nature of the OU 2-13 risk assessment bounds the range of activities such as hunting,
gathering, and collecting that would result in Tribal members’ exposure to contamination if
this location were unoccupied lands. The selected alternative would be fully protective for
these activities, and certainly the risk to Tribal members doing these activities would be
significantly less than the risk to workers conducting excavation or similar activities to
retrieve the estimated .1 Ci of radioactive contamination remaining at the ETR complex site
at the completion of the selected alternative.
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Appendix B

Public and Tribe Comment Resolution Matrix

37



38



L# “SH#

"UIOOUO0D JO BATE dUO 9q AJUO P[nom 2193 d9e[d ur paInois pue JUSWIUILIUOD Y} UI [ SeM
[9SSOA YL U} JI 9IS 93e10)s disem [9A[-yS1y Joypoue doe[d ur ind oAeY [[IM M JBY) SWIIS
11 ‘qunrdjooy oy Suronpar Ag INT oY} U0 SUIyIAIoAs 10y 931s dumnp aisem e se pajeusIsop oq
Aewr J@DI vy} ‘JADI 2y} ul pade[d pue poAOWAI 9q 0} ST [ISSIA J0JOBAI AU} JI ST UISOUOD INQ)

SOqLLL
yoouueg AUOYSOYS

O#

*JADI Y3 Jeau dPISaI 0} ISO0YD ABWI OYM SJUIPISAI 1IN € 0} JSLI 3y} 0} pareduwrod
©OJB Y LA SIY} UI QAI] 0 IPIOIP AW JBY} JUIPISAI 21Ny € 10J sasod SIy} Jey) ysi o1ud3ourdred
oy Jo uonjeue[dxa ue oYI] p[nom 9A\ -ode[d IoJes € PAISPISU0D SI J(ID] JeY} SWodS J]

({BOIE JRY) UI YSLI OIUdS0UIOIED B 9q [[1IS 213} } Up[nom J D] Y ur paoejd

0 9IOM [9SSOA ) J] “SIUSPISAI 1NNy I0J JSLI OTUASOUIOIRD B 9)BAIJ ABWI SUIP[ING JUSWIUTRIUOD
O} UI }JO] PUB [9SSOA J0JILAI AU} JO S[RUIIUL O} UI PAILIO] $6-qN I8} S9Ie)S JUSWNIOop

oy ], ‘suonsonb owos SAsIel $6-qN JO anssI oy} SuIp1e3al S|oRU0d [BUOINIISUI PUB JUSWIUTBIUOD
91010U09 A} JO SSaUdANO01d I[eay d1yqnd oy} SuIpIe§al 7 9ANBUId)[R 0} OUIJAI Y,

SOQLLL
Soouueg QUOYSOYS

S#

"K1oe) DFLNI O 18 ADA 9Y) 01 JB[IWUIS P[NOM J1 USY) PIINOIT

pue doe[d Ul 3J9] 9q 0 9I9M J1 J] "SIOIOM U} J0J sdjer aInsodxd uonerper Y3y 9je1ous3d pjnom
11 9JB3S 9} WOI PoAOWRI puk dn Jnd 9q 0 AIOM [ISSIA JOJOBII Y} J1 JBY) MOUY A\ "93I1eYOAI
I91eM JO uonuaAdld 10y deo e oAy [[Im wre] yuey DFIN] QYL ‘PUNOI3 9A0GE [HI[OUOW )IOU0D
& sey mou pue doe[d Ul pajnoid sem IduIo[e)) dsep) oy} ojdwexa 10, °sn I0J UIIOUOD B SI JUOP
SI 31 MOY JO Aou9)SISuO0d ) Inq ‘own siy} 1e p, 2y U92q ALY Jey) SeaIe snoLeA sey TNJ YL

SOqLLL
yoouuegq AUOYSOYS

O1# “O# “TH

"SINIOM

031 21nsodxd aImny pue JUALIND JOJ I9Jes Swads Funnosd pue doe[d ur SUIABI[ JO 7 dAIRUId)R
oU ] uoneIpEI JO SIJEI 9SOP YSIY JAID0I 0} SIONIOM MO[[B ABUI [9SSOA 10381 AU} JO [BAOWIAI
oYL °9010J JI0M I} JO SUIDOUOD K)J9Jes Pue JAIJRUIDI[E OB J0J PIJRIDOSSE }SOD ) Jeym

0} S SBaJe QWOS Ul YOB[ 0} SWAAS J| JUSWNIOP Y/ Y} JO MIIAI B JO}JB UIIUOD © ST I,

:K)oyeg pue s3s0)

SOqLLL
yoouuegq AUOYSOYS

SO0UQIRJY
asuodsay
v xipuaddy

UAWWO))

Aq popruqng

XUJB\ UOIIN|OSaY Juswwo) aqli] pue aijgnd

g Xipuaddy

39



O# “TH

*$1500 urseaour sny) swrn jo pouad 103u0]
© 10J pue A[OAISU)XS I0W J0J PAIOIUOW oq [[IM 1 JAD]I oY} ul pade[d sem [9SSIA 10J0BI oY}
J11BY) 99S 9M INQ JAI] 0} ASOYD ABW JUIPISAI B AIOYM PUB UIYM JBIOIP [[IM [01IUOD [RUOLIMIIISU]

"DHLNI 78 ADAA Y SB Yons JuIp[ing ay) 9A0qe

pooerd sem deo 91010u00 ® J1 pue 90e[d UI pAIN0IF SeM I JO SIONIOM 1} 03 INSOdXd A} 9oNPal
PINOM 7 JATIRUId)[R JBY) [99] 9M Ing "SOUOISIIW JIdY} FUIyoral ul O 0} UIdIU0D © SI Jey)
wd100J TNT 9y} SUIONPAI JO ANSSI AY) PUBISIOPUN OS[B I\ “A[OYI[UN oq [[IM [BLIdJRW Y [ H SIY}
Jo uoneyrodsuen oy Jo A1aJes oy} JO pue SIIOM Y} JO AJ0Jes Jey) puejsiopun dA\ ‘OYep] pue
NI Y3 WOIJ PIAOWAI AJSEM JAIIOROIPEI O} JO [[B 9ARY 0} I P[NOM SIQLI], Ay} AIewns uj

Arewwung

SOQLLL
Soouueg QUOYSOYS

8# ‘S

‘oI

S90uoNbasu0d 9y} JeyYM MOU 9 MOU pue dwil} Jey) Je 9o10eld 31S9q Y3 Sem sayoua) pue syd
paurun oy Ul 9sem dAandrOIpel Sutoe[d jey) powdop A ised oy} U] “PIAOWAI 3q 0} ALY KB
je1) 91sem QI Jo Aoe39 & pajeIouasd aAry Aew am AI[1oe) J(ID] SIY} Ul pajisodap uaaq sey
PISBAN [9AT MOJ,, JO SadA} SNOLIBA USUM UISOUO0D B 9ARY oM dnuea[d JO poyjow Juslnd oy} uf
“BaIE SIY} UI pajisodap 9q P[nNOM POOISIOPUN 9M JBYM SI SLIQOP PUE AJSBM [9AJ] MO (BIIE J)SBM
[9A9] MO] & St pajeudIsop ueaq sey jey) uoisia 309ford dnues[) oyepy ayi Ym Ju9IsIsuod Sy} s|

SOQLLL
Soouueg QUOYSOYS

cl#

"SIoUI] 9} 03 JYS1om [eUOnIppE Ppe Aew Jey)

BoIR SIY) Ul [esodsIp 10J Ajijenb os[e Aew $1030891 0M) ISYI0 oY) dIMNJ Y} Ul uay) uodn paproop
SI 9ATJRUIO)E SIY) J] o) JO porrad Suo[ B IOA0 JSUI[ AU} UO dABY [[IM qMIYIeq JUSWUIRIUOD

o) pue S[eUIoUI AY) JO SurNoI3 oy} Jojje [ISSIA SIY) Jey) JYSIom Y} SI onssI JAYI0 dUQ

SoquUL
yoouueg dUOYSOYS

"gaIeR [BSOdSIp

B Se TN 9} 01 J0O[ Aew s911s dnued[d JUSWOTLURIA [BJUSWUOIIAUH IOY30 18y} AfIqissod
0w & 9q AvWl 9197} 9)sem JO 2dA) SIy} 10J PajeulIsop ST JADI Y3 J1 18} UIOOUO0D SI

a1y ‘Aqjeur -a1oy) paose[d aq 03 (S1030BAI) 9)SBM [[B 10 90UdPAIAId 39S [[IM I1 UY) [OSSAA Y 1H
oy} 10J payeuSIsop SI J(ID] 1By} 20UO Jey} UIIOUO0D S AIAY) “9I0W JOYMN,] "SPIEPUR)S [EIJUOPISI
190W J[qE 9q JOAJU [[IM S[OIUOD [RUONMNSUI JARY [[IM Ty} SedTe 950y} ‘porrad dwr) 1ok

-001 ® Ul dq [[IM TN 93 SpIepue)s Jo odA3 ayj passnosIp 18y} pOUONUIUW OLIBUIIS B SBM I [,

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

40



Cl#

“J[BY UBWNY PUB JUSWUOIIAUD
oy Jo uonodoid 10139q 9p1aoid IO JUSIOJS dI0W 9q AJ[BNJOE [[IM UONIE [BAOWAI oY) Aym
10U VYDLN © 2eniul 0} 47royinp ay) sey 4O ¥y sure[dxa A[uo VYDIN oY} payeIp sy

JounJ, 130y

SOqQLLL
yoouueg AUOYSOYS

01

TIH T1#

“VIDLN Jopun pasodoid sI 31 Jo owos dym OS[e Jnq SANIANOE , UONBANOBI(,,

Jopun dn pauea[d 9q 03SI JeyM AJUO JOU MOUY 0} PAAU SAQLLL, YL, "€ [-Z-NO JO sied 10410

pue uoreAnoed( Y3noiyy Surnuruod aie sanIAnoe jeym d3engue] urerd ur urejdxo o) spasu

7'z uonoag ‘uoneue[dxa ojenbope ue ) ust sy . VIDLN Y} Jo 2doos dy3 ur papn[our jou dIe
WNPUBIOWIIA U0V VYD LN Y} JO 0UBAPE Ul SUINUNUOD I8 PUB [86] Ul UNS9q d1oM I8
SONIAIOR UONBANDE(] ,,: (- 25ed) 18y s1eIs “VYDLN S Ul ‘O YL - $INIANIE VIDIN
pasodo.ud 3y) 03 paaedurod SANIANIE UOIIBAIIIBI(] SuI03-uo Iy} Jo uonejudsdad dyenbopeuy

JoumnJ, 130y

SOqLLL
yoouueg AUOYSOYS

Cl#

LA 9y ye dn-ued[o oy) SOPN[OUI SIY) ey} dAI[Iq (SIQLIL) SIQLIT, JOoUUR-dUOYSoyS o [,

sonianoe pue ‘sweidoid ‘syoofoid

‘suerd yons Jo juordo[oAap o) SULINp PIIOPISUOD JIB SUIIOUOD PUE SIYFLI JUSWIUIIAOT
[eqL1 Je} QINSSE PUE SAOINO0SAI IS [eqLy U0 sanianode ‘sweidord ‘syosfoad ‘suerd s, HOQ
Jo joedwr oy ssasse [[1m FOJ Y} ‘SoqLi, ay) yym drysuone[a siy) yno Surkues uj,,

(. SonIUNUIIOD JIAY) 109)Je A[onbrun 10 Apueoyugrs

e} s1apew uo sarjod A10je[n3al Jo 19)eW Y} Ul ‘UoneNSU0d Jeip-aid Surpnpoul
‘ss0001d Fun{eW-UoISIOap Y} Jo sogels Suruue[d A[1ed o) Ul suoneu ueIpu] pajoeduwir
AJrenuaiod [[e 01 90130U A[OWII} OPNIOUL [[IM O SIY T, SAqLn Sunodde suonoe pasodord
pue JuaLIND JurpIe3al uone)nNsSuod pue 210U JO L0 yoranno dandeold e juowaydur,,

M H0d

1et sapiaoid qoryp 7°0€CT 19PI0 HOA Pue “Ao1od [BqIL S, HO 'S’ Ul PAUIINO Sk ‘siseq
JUSWIUIOA0F-0)-JUSWUIOAO0S B UO SAQLLT, Y} [3IM A[ISO[O JI0M PInoys FO( IUdWIFeure 9)sem
PUE UOTJBIOISAI [BJUSWUOIIAUD J0J $s3001d uonejuowd[dun pue Juruue[d s, O Ul 9]01 & dABY
pue ‘sonianoe pue sueld dn-ued[D/INg GO 0 109dsal YIIm 9qLI) PIOJJL UR Ik SIQLLL Y

Jouin, 1930y

SOQLLL
Soouueg QUOYSOYS

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

41



oy jey) uondwinsse oy J, 'S9ISeM VY DY PUEB WL} 99IN0S PUNoI3 M0[dq dY} SUBBWIISAIdpun
9q Aewr FO( 198 UI ‘OLIBUIIS  9SBI-1SI0M,, a1} Jo1pa1d 03 syrodind worjoas sty ysnoyiy

SoqLLL
SI# VI# ‘I# - sisd[euy skemiped [10S Jo AS0[0POYIIA - T'T'H°T UOPIIS |  joouueg dUOYsOYS | 4]
“S[10S
00BJINS-qNS S 1 pue Y L H oY} JO [BAOWI dY} N0 ALIED 0) UOISIOIP o} 0} 30adsar yum Ajjeroodso
‘Ui[eay UBWNY PUB SIOINOSII [RINJRU OU) 0} SYSLI o1sI[eal 301paid 03 y3noud djeInode jou
SI 9J1[-J1eY JIoY) ‘SOPI[ONUOIPERI [BNPISII AU} YIIM PIJRIJOSSE SINUIRIIIOUN YY) dI0JAIAY ], "SedIR
ooeyINsS-qns Surpnjour ‘urisd) [euonippe Aq dn paxoeq 9q pinoys eIep Y} Se YUSIOLJNSUI ST SIY [, Joung, 1930y
“3urpng o ur sjuejood pue gurdid o) Jo Sunss) pajrwI AI9A UO Paseq dI9m ‘[679-4dH Iopun
pauodal jey) se yons ‘UonezLIo)ORIBYD [BIIS0[OIPRI [RUOLIPPE O ], *9)IS SIY) I8 SOpI[oNUOIpel soquI,
61# SI# renpisax 301paxd 03 Surjopowr 1ndwiod uo AJar 914 udIsa( SurauIduy JOYI0 Puk 8669 AJH | oouurg duoysoys | €1
‘ue[d [eAOWIdY MU SIY)
pUB UONJBAT}ORI(T O} Y)0q IO PI[NPIYIS SOLIOJUIAUI J)SeM I} JO JUSWISSISSE O1J109dS & SOqLI],
3y} MO[[B 0} SPadU FOJ— SUONOE JJYI0 JdYJe surewdl ey [[e dn-ueapd [[im VYD LN Y ey}
o1els 01 O 10J y3nous jou st 3] “dn-ues[d 03 103[qns saysem Jo Ajuenb pue Arpenb oy 1qnop
Ul S9ARS] VYDLN SIUL "VD/dH SIY} I9pun pomaIAdI 9SOY) SNSIOA UOIBALORI(] Aq dnued|o
J10J paunsap SAISeM I} UM UOTIIUILISIP A} JNOGE SSOUINFLA B SAJBOIPUT JUSWIIE)S SIY ],
' SAIIIATIOR UONJBANILIP SUI0S-UO ) UM PIAOWAI FUIdq ST 1) 7 SUIUIewal oy}
JO 150N "x91dwoo Y14 ays Jo sjuouodwod dpeI3-mo[oq ay) INOY3noIy) SaJeINS [BUINXI
uo snojymbiqn are (SOPI[ONUOIPEI) AIOJUIAUL [BNPISII Y} JO SUONORIJ JOUI ‘TOAIMOH,, Joun g, 130y
189183 VYDLN ¥eIp oy) 71-7 93ed uQ dn-uea[do vy LN Y} YHm PIJBIdOSSE SanuleLaoun ) saquIL
TTH 11# ST SOQLLT, 93 JO SUIOOUOD A 913 JO SUQ - "V/A Y3 Ul AI0JUIAUL J)SBM JO SINUIBLIU() | Joouueq duoysoys | 7
"VO/d9 yeIp oy) Surpear £q paromsue dIe suorsanb oaroqe
o JO QUON "VD/dH oy Jo yeap isay siyy ur Judredde are suonsonb orseq 9say Jo auoN /,dn
-ued[d Yy} 939[dw0d 03 INO PALLILD Uddq S TY [eIudwd[ddns 10 pasiaal & 3, up[nod Ayp (ueld Jowng], 1930y
uoneAnoed(J PIsIAdI e 1o ‘ueld uoneanoed(q Suro3-uo ay) Jopun dn pauedo aq I1 JO [[e 3, UP[Nod
AYM “€1-7 NO Iopun SaNIANOL UOIBAIORI(] Jopun dn-ued[do 10J pajeusIsap I Jo 000°LS SaquI],
TI#TI# | TOAO UM Q)IS SIY) JB PAIRIPAUIL 9 0) SALIND ()0()‘6S JOAO UTRWIAT dIAY) Jey) PAIedIpul sey O | Yoouued duoysoys | [
SOOUQIOJY w0 Aq ponmuuqng | #
asuodsay

v xipuaddy

42



1T# ‘1#

"VHO.LN Jelp ay) ur passalppe

A1orenbape jou sem Ljiqissod e yons " JADI Y1 10J (DV ) BRI 9ourdadoy disepy oy
P930X3 JeY} SOPI[ONUOIpPEI JO . S10ds-10Y,, 9q ABW 913U} JBY) PAUIIOUOD dJB SAQLI], Y, 'UOISIOP
J[NOLLJIP 2I0W B SI 38} ‘D] o3 38 pasodsip aq prnoys Y.L 9Y3 Joyiaym Jo uonsonb oy 03 Sy
"[9SS9A Y. LA Yp JO Teaowal oy} Hoddns saqui], oy ‘Appuanbasuo)) ‘sreak (00‘Qg I19A0 JO JI-J[eY

€ sey YoIYM (S6-AN PUE £6-qN) §6 WNIQOIN PUE $6-WNIQOIN ‘S3uly) 1oy30 Suowe ‘woxy yeay
uewny SYSLI A[LIBSSI00UUN JANBUIDI[E UOTIOB-0U U} JBY[} JUSWSSISSE A} YIIM 90138 SOqLI] YL,

SISA[eUY dANBUWINY

Joun, 130y

SoqLLL
yoouueyq dUOYSOYS

91

CTH S1#

"dn-ueo[o Y IDYHD pue

VIO Pa1o[dwod & 1n0 paLed daey 03 dwn Jo AJud[d - PaIBAT}OBIP U9 JABY SONI[IOR] S}
oouIs sIBdA Ajuoml pey sey FO d¥els [eurS1Io I19y} 01 orq Y1 9 JO UoneIoIsar o[dwod
1sanbar saqLIT, Y JUAIXD Jey) O, "SIQLLL, AU} 0} SSAIOB AUIP IR} SOOUJ JO SUONILNSAI 1M

pUEB ‘UONBUIIEIUO0D JUIUTBWIAI LM SOJIS SO} SUOISSTOIP FO JI 2qLL], 2y} 03 papraoxd
9q J9A9 jouued JYILI A1BAI], SIY T, "WAY) 0} SS90 PIIOLIISAIUN JABY ABW SOQLIT, 9y} uodnordym
‘JoLIdU] JO Juduntedd oy} 0} WAY) WINJAI PUB SPUB] AU} 310)$aI “39[dW0 918 SUOISSIU S J1 dOUO
“INI 28 HOd Y3 ey} POIBOOAPE ‘SIBOA 9} JOAO ‘A[JUSISISUOD dABY SIQLIL], JOOUUBE-OUOYSOYS
QY L, "SOIIS 9SIY} Ik S[I0S 99BJINS-qns 10 saronys-qns ‘urdid ‘sdwns Aue ur uorjeurnuejuod
QAI}OBOIPRI 9ABJ[ 0} JYSLI SI 1 JBY} ASI[Q J0U Op SAQLIT, YL * Y LH Y} JO 99eLINS-qns pue

9)IS AINUD A} WOJJ SASeM YYDY Pue sapidonuoipey 1oy yroq ‘dn-ued[do oy J1oddns saquiy, oy,

"SYSLI 9} djewunsaIopun jey) Surjopowr pue suondwnsse
Uo paseq SI Yi[eay uewny Jo I9jempunoisd joedwr jou pjnom i1 jey) sojewnso pue ooefd
Ul SOpI[onuUoIpeyY JO SaLn)) 9Aed[ 03 O 10} sopraoid ey ‘GO Aq UMEBIP SUOISN[OUOD Y[,

SHUIWISSISSY YSIY 19JeMPUNOIL) pue sAeMyjed [10S WO} SUOISNIUO)) €'p°T UONIIS

JounJ, 1930y

SOqLLL
yoouued dUOYSOYS

Sl

‘sisA[eue pue Surpduwes daIsuayardwoo

uel]} I9yJeI Suropowr uo yonw 003 spuddop sisAjeue st oy 1, ‘ddIM 03 Hodsuen axmbar pinom
yorgm ‘(3/19u (1 191e213) 91SBM OlURINSURIL], JO UORIULIP (DYN) UOISSIIWO)) A10Je[nIay
o) Pa9OXd Ae saprjonuolpel 1y} Ajiqissod o) SsaIppe jou soop sasA[eue Aemyjed

[10S 913 OS]V “SYSLI 2Insodxd IoYSIY uedW P[noM OIYM ‘SUOTBIIUIOUO0D IAY3IY JO . s1ods

-0y, 1€ 2113 Jey) Aifiqissod 3uons e s1 219y [ ‘onewd[qoid sI  AJWIOJIUN PIXIW,, A1 SHOD

JounJ, 130y

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

43



oy Jo uonooid pue suonerddo punol-1edk 10§ mo[[e 03 uonodold 19yream sopraoid ()
0INSOTOUD [BAJLI}OI AU, 'SOIIIAT)OR SSAI30 pue ssa1dur juowdinbs pue jouuosiod pue ‘Fuidels
MIN PJBABIX ‘UOIIBABOXD SOSNOY JBY) 9ININI)S 9[qeiedo]al ‘Areroduwo) Jo uononnsuod

oy sopnjout ueld oy ‘sapIoNUOIpeI (Y1) dlueINsuen pue sHOA ‘s9dojost wniuern) surejuod
1B} 91sBM SJR[] 00 JO sjods-10y aaowar 0} ue[d dn-ued[o ® Suro3iopun St INJ oY} 18 ‘¢ 11d IV

dLd e

P9109dxd URY) SUOIIBIIUIIUOI JAYSIY SUTBIUOD YIIYM JO JWOS ‘SA)Sem FUIUIeuod- dpIdnuoIper
oy Jo juduear) 10J apraoid yorym pue ‘paroidde usaq aaey yorym suepd dn ued[o djsem ¢ g
PUe 4 11d YIm JuolsIsuod 9q 03 readde jou soop uontsod s, O "INI o 1e senuond dn-ueoo
IOJ0 01 AI0JOIPBIIUOD 9 0} SWAAS SIYT, Y ILH Y} Suraowal £q SIOIoMm 0) pasod ySL1 pasearour
o) Jo asneoaq ooe[d ur 9)sem Jea[onu SuIABd[ J0J SUOSBAI Y] SUI[INO O UOI0S SIY) U]

Joun ], 1930y

SOqLLL
S# NS INI0AN SSIUIANINOIJ T'I'T'S | Joouueg suoysoys | 6]
JounJ, 1930y
"SOAIRUId)R
Jo ams [[ng oy} Juasard 03 spadu FO dsuodsal [eIpawdl Aq PIMO[[0) [BAOWAI B OP 0} SI soquIL
Ti# | uoym (8)S14°00€ Med YA 0F dZIIN O, :DANBUI)E J9Y)oue PIPPE dAkY p[noys JO( YL | oouueq suoysoys | 8|
1om pasodoid oy o3o1dwod 03 O pue SA/TY [eyusworddns g 1no Surkues 4O0J noungy, 1030y
JO suod pue so1d oy} U0 JUSWOI 0} SIOP[OYINEIS JAYI0 10 SAQLLY, a3 03 uondo ayy Surpraoid
oYM [BAOWY © J0J pardo Ajuayelsiwr sey FO “syu() d[qerdd Sunsixa ayy 1opun qOY soquIL
T# pue Q.7 reuewerddns € no A11ed 0], :9ANBWIdI[R JIIY)0UE PIPPE dAeY p[noys FOJ YL | >oouueg suoysoys | /]
“INI 2y Je payeanyun doe[ d ur JJ9[ 9)sem Jed[onu
JUBM JOU Op A9Y} ‘UOX0) dWes oY) AQ INQ ‘UONBAIISIY 1} ySnoay; syuswdiys Aressoosuun
jueM JOU Op SAqLLT, Ay, "A1031s0da1 e se TN 9y} 1oddns 03 J1ys Aorjod e syuasoid juswngie siy)
oyew 0) O PUe OYep] JO 23eIS 9y} 10 "sjudwddISe uoneuodsues) JdiA Y} pue JuowoIdy
LLVE 2y Jo ‘1a119] ay) J0u J1 yuids 9y 03 uondIpenuod e 9q oy sreadde j -osem Jes[onu
Joy A1oysodar juouewrad e 10 TN 9Y1 Jo asn ay syroddns jeyy Aorjod ur yoyms e juasard
0} SWOAS JUAWISSASSE SIY ], . AI[1oe] [esodsIp 91IS-}JO ue pue TN Uoam)oq seale uejrjodonow
P91so3u0d y3noay pue sAemygry orpqnd I9A0 [9SS9A ) Jo uoneyodsuen JuLnp paAreordd
pue [eaI (30q ‘sprezey o1jqnd paseasour sjuasaid 4 SANRUIY,, JUdWSSASSe S HO YL
SOOUQIOJY w0 Aq ponmuuqng | #
asuodsay

v xipuaddy

44



81#
ST# SH#1#

sey O 1oJInby ure[d I0ATY dYeuS 9y} YOordl pue pAzI[Iqow dw09dq 10 D] oy} e [esodsip
oy} 10J [9AJ] (DV L) B 90Uue)dodoy QISeA\ OU) PI9OXd ABWI BOIE [9SSOA PUE 90BJINSQNS )
ur s10ds-10y,, QWOS Jey) UIOOUOD B OABY dM PUB SIQLLL, AY) 0} SWO0SI[qNOoI} AIdA ST SIBIA )00°0T
IOAO0 JO SOAI[-JTeY YIM G6-qN PUB $6-QN S JOns [9SSOA PUE [I0S d} UT SOPI[ONUOIPEI ABI] 0}
Tesodoid s, FO "911S-}JO saIsem Y I JO 9S0dSIp pue Jean ‘9AdLIAI 0} J[qe[IeA. SAIF0[ouydd) AIe
210U} udyMm 2oe[d Ul S[I0S PAJRUIWIEIUOI-IPI[oNUOIPLT FulAed] Aq PIsod SYSLI JNOQE POUIIOUOD
AI0A o1€ SOqQLIT AU, "Surise) [emor YIm pajenueisqns A[orenbape jou a1e jey) SojeWINSd

pue Surjopowt uo paseq aq 03 Jeadde SUONO[AS SANRUISE oY) 0) PLI] JeY) SJUSWSSOSSE JSLI O [,

JoumnJ, 130y

SOqQLLL
yoouuegq AUOYSOYS

1<

TTHT1#

ML oy 18 (SOVY) S2ANd[qO uonoy [erpaway 2y} Jo Judwdo[oAdp

S, HO( UO PINSu0d uddq ALY OS[B P[NOYS SAQLLL, Y[, "IN Y} 18 paLIng o[ sdjsem

JO Junowre oy} Ul JUIIJIP © aew Jey)) asoy) A[[eroadso ‘dn-uea[o uo suoIsIoop [eI1dje[Iun oyew
A9Y) 210J9q SOATIRUII)[B SSNOSIP 0} SAQLLT, Y} 0} uones[qo ue pey gO "osuodsar [erpawal

KQ pamo[[0J [eAOWI & Op 0} ST Yarym (3)S1+°00€ 1ed Y 1D Of Iopun dAnBUId)E dY} SIqLLT, A}
10} pamaraal oAey pinoys 40 "VIDLN & Yy peaye Surdwnl a10j0q qOY pue SA/TY Sunsrxo
9SIAQI P[NOM JBY) QU0 SUIPN[OUI ‘SIATJBUI)E JOYJ0 SAQLL], oY 03 pajuasald aaey pinoys F0J
oy} “VYDLN 2ys Sunuasaid 03 1011 ‘[eAOWdI JO uoneIpawal ur ded e jou s1 21913 Jey) AINSUD

0} MOY pue ‘UonIsues} 9y} Jnoqe edpI ou sey Y/ 9y} JO IOPeal oy} Spue)s Mou JI Sy "u13oq
SON)IAT)OB [BAOWIAI O} PUR JJO QABJ[ SANIANIE UONBATIOBI(T O} 210y Jo uoneue[dxo djo1dwod
QI0W B IM SIUUWIWOD 10} VO/dH-VIDLN Y} SuInssi-ar 1opIsuod A[[njared pnoys gOd Y.L

Arewwing

Joun ] 1930y

SoquUL
yoouuey dUOYSOYS

0¢

VS 9y} Ul )sem OIueSIOo pue dlueInsues) Jo
SUOTJBIUSOUOD ISAYSIY Y} JO WOS SUTRIUOD YOIYM “ JIJ JO 108 J[eY-dUO0 U0 $$9901d Ul SI UOIjor
[EAOWAI B ‘G 11 WOIJ Poured uonewlIojul uo paseq "PajeABIXd Sem ¢ 11 Jo uoniod e 0 A J U]

"SISLIIRQ PaIoduISuo y3noay) pajoojoid e pue

‘ss9001d TeASLI)OI AU} SULIN J)SeM I} YIIM JOBIUOD JOIIIP OIUI SWOD JOU OP SIIOA\ “S[o1IRq
MU 0JUI [BLIS)BW J)Sem ) 93exordar pue ojdwes 910S UY) [[IM SIOIOM ‘WISAS XOQIAO[3
PIsSO[oud Ay} SUIS) "S[OA] AJIAI)OBOIPRI QUILLIJOP 0} I UBDS PUB “XOQIAO[S B OJUI SLIGIP

PUE [10S PIJRUIWERIUOD JO 303oNq d0Y3oeq Yoed 9oe[d s1a310Mm $59901d 6 J1J Y3 U] "SIdIOM

J0 9A1109101d 3urdq OIYM ‘S[I0S PIJRUIWEIUOD IPI[ONUOIPLI ‘dIeLINSqns SUIAILNAI JO Poylou ©
op1aoid pynom jeyy 70alo.d uonp.AIsuouap & 9q 03} HO Aq pausisop sem dn-ued[d g i "SIOYIOM

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

45



OT#

‘sjuowaIIbar Suriojiuow [euOnIPpe Sosoduwl dAIIRUISIE JOY}IAU ‘SPIOM JOU}O

uy ‘osodind jeyy 105 ooe[d ur Apeaife s[jom SULIO)TUOW YPIM ‘SONIANOE Jsed 1010 Aq paxnbar

ST DI 9Y1 JO SULIO)UOW PUNOISIOpUN IsNBIdq pue 9[qeidosde oq 03 Y3nouo [[ews 9q 0) punoj
SeMm Uonsa3ul JoJeMPUNOI3 WOIJ YSLI AU} 9SNBIA] SI SIY) JBY) SWNSSE A\ QINSO[D I 'l
‘Suriojiuow pue uonerado 10J pajodfoid are ¢ pue g SOAIIRUIdI[E IOJ SISOO [EONUIPI B} 9J0U A

1 uonIeo)

14

6#

"SY[SLI 9} JO IOU}IO 10 A1BSSO09U ST J10dsuer)

QUIOQ J9JeM Ry} WIS P[NOM I "YSLI [I0S SA MSLI J9)empunoi3 10J juertodul 91om SOpI[oNUOIpel
JO $19S JUSIAJJIP 0M]} AYM UOTIUSUW J0U S0P V)/dH Y} JOAIMOH “YSLI 9[qeidadorun ue awod9q
0} punoj sem yorym ‘[1os jo uonsagur oy o3 Ajdde os[e pjnom suosear Aue jey) SWNSse pnom
Quo INnq ‘SIY} J0J SUOSEAI Jofew JY) JO UOISSNISIP OU SI I ], "OATJRUId)[B JOYII 10] d]qeidodoe
WNWIXeW Ay} JO ()[/] UBY) SSI[ 9q 0} Id1em punoid Jo uonsour woij ysu Ay} punoy vO/44 YL

[T uonieo)

€4

0TH “TH

"QATIRUIdI[R JOUIIO YIIM dPRIZ MO[oq

ooe[d ur JJo] 9q PINOM [BLIdJEW SNOPIEZEY IO AJIATIOROIPEI [9AS] MO[ )M PIJRUIWEIUOD [BLISJEW
Jwos Y3noy) ‘poAowal urdq MOU SI [BLIQJBW PUNOIZ MO[dq U} JO yonwi jer sAes yv)/44

AU} puUR ‘PAAOWII 3 0 SI [9AJ] PUNOIF JAOGE [BLIJBUI [[B SOAIIRUIDI[E [)Oq IO, "10J0BI o]}
Sunoejuod woiy uoneydoaid 109[Jop 03 pue ‘pIoIYS UOHEIPEI € Sk 10joeal oY) Jo doy uo paserd
oq pinom (Teoruood sdeyrad) doy Surdors dooys & yim ded 91010U00 O} € 7# I0J 1By} SWnsse

M “YD/AH 9y Ul pajels jou y3noyl[y -9oe[d Ul 103081 AU} SOABI] T# UM (VL A[FouLIo])
DL oY} WOIJ [9SSOA Y} JO [BAOWAI 10J SOPIA0Id ¢# Jey) Ul AJUO JQJJIP SOAT)RUI)[E IS ],
"SOAIIRULId)E OM] 9SO} UO AJUO JUSWIWIOD OM PUE ‘¢ pue g sdAneuId)fe soziseqdwo v /44 YL

1Z uoneo)

€

TTH “S# “L#

‘spuey 3say} Jo dn-uespo wnwmdo oy 10y

sop1A0d YIYM 4 SANBUIA[Y 399[9s 0} HO 931N SAqLL], ay} ‘suondo dA1RUId)E YY) ISIAJL PUB
“VO/dd 2ys Yelp-o1 0} 3sanbal pooudiojor-oAoqe SAqLLT, ay) Auap prnoys 4O JI “A1oysodar
J1sem Jeaonu Arewrid mau s uoneN Y} 9q A[2Ins [[I NI oY) - 2oe[d ur 1Jo] sAem[e o1
So)SeM Jey) ABM B [[ONS Ul ‘QAIRUId)[E PALIdJoId oy} SOALIP A[[EO1BWIOINE SIONIOM O} SYSLI 1By}
wrepo 03 sanunuod O JI "ML 92U} 1& [9SS9A pue S[10S d} 2103531 pue dn-ueao 03 A30[0uyo)
siy3 asn 0} uery Aiqeded 1oy densuowdp 03 FOJ 1oJ o1qeoridde aiow 9q prnoo 30sfoid oN

JounJ, 1930y

SOqLLL
yoouueg AUOYSOYS

C

‘sqisem dIys pue jean} pue 9A9L1AI AJoJes 0} O MO[[e 0}
PauSIsop a1oM JBY) G I PUB 31 e Jey) se yons s300(01d uonernsuowop SAISUIXS JNO PILLILD

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

46



O1# ‘O ‘S#

{7-01 X 0°Z 03 dn 31 Surpunoz 10y uoneoygnsnl
oy sem JeYyM ‘H-01 X #S°T 01 PPe G-7 9[qeL JO sjuouodwod YU oy, DHLNI 18 JouIo[ed
oyp ur aoe[d ur paInoisd uaaq aAeY AJAOBOIPEI JO SJUNOWE 19JBAIT 10 JR[IWIS JBY} 9J0U AN

's1B3K ()00 T JO owndyr pauueld e sey yorym DFINI Fedu [[gpuef & Jo doy uo ind suo se suwres
oy 9q prnood deo oy T, 7 dAnRUId) R 03 SUIpIoode ‘9oe[d ur 31 SUIABI[ PUB [9SSOA J03OBII A} JOAO
deo 91010u09 © Sumnd j10ddns £[Suons oy s90In0sal1 urpuadxa Jo sAem 19139q 9q ISNW AIAY [,

"pasodouid st 1030821 913 SuTAOUWIdI JO UOT)BIdO SAISUAXD o) NSLI PAMO][[E 9} JO FUIPISIXd
[eurSIew sIy) uo paseq ‘-0 X '] JO ] paydoooe oy} 10A0 ISl ST YoIyM “, -0 X $S°]
JO J[SLI B JB SOALLIR WD) /HH Ay} YSU JO suonduunsse paje[Jul JO UOISSIIINS SIY) Sunyew oYy

I uoni[eo)

8¢

O#

")OWAI ST D 1Y AU & JYSLI SUIAI] SUOAWOS JO pooyr[ayi] ay L, -djdoad

Gz Jo uonemdod e sey mou A1) JIUOTY "SS90NS 133BdW A[UO PBY JUSWS[1IS AQIBdU B YSI[qRISd
0} SO “TANI Y3 Jo Aep Aey o} U] "UIY} USAD Jou dqAeW pue ‘21913 sonrunizoddo [emsnpur
aIny a1e 21y} ssa[un dsreds 9q 03 BAIL AINUD SIY) UT JUIW[NIS 109dXd UBd M AJ[eul

I uoni[eo)

LT

i3

"[9SSOA 103931 SUIPOLIOD YY) WO ABME PIAOW JI SE FUIAOW APBAI[E SEM J1 UOIIAIIP

IoAQJeyYM UI 9s1odSIp 03 Surnunuod ueyy JoyIer )1 Y} 18 dje[nuinode pinom AJIAnoeoIper

o ey} uondumsse ) st 9[qeuoseaun A[jenba jsowy I10Ae[ Ae[d 10 Y001 d[qeauroduur

Ue [)IM JOBIUOD UI UdYM 1dooxd ‘A[[eIUOZLIOY JAOW 0} J9JeM PUNOIS JOJ WISIUBYOIIW OU SI I ],
‘premumop Aqurewnid uey) I9yjel ‘A[[eIu0ZLIOY ) IS Pinom sjonpoid UoIsorIoo ay) jeys st
sisATeue o) ur uondwnsse 9]qeUOSBIIUN JSOW A} TIAIMOH “SLI 3} 03 AJUBIIFIUIIS JNQLIUOD
10U P[NOM €9-[¥I1U AU} ‘i) SIY) Ag "V/HH Y} Ul pawnsse A[LIeniqie Sem jeym o) AIeruod
‘10J0B01 o) WIOIJ ABME PIAOW AJIATIOROIPERI o) JOo Apuenb ojqeroaidde ue [yun sornjuad

9q p[noMm 31 sny ], ‘oInng oy} ur pa3oadxo 9q 03 JOU SI PUB ‘MOU ISIX JOU S0P YIIYM ‘Idjem JO
MOTJ d[qeroardde ue PIIm udAd A[MO[S AIOA 9JRISIUW P[NOM OS PUB ‘Q[qN[OSUI A[IBOU 918 ‘UIIOUO0D
Jo syuowofd Tedrourid 9y ‘wniqoru pue [3O1U JO s}onpoid UOISOII0D dPIXO A} ‘A[[eul,] "sIeak
0S I91J& UOISOLI0D 9[qBINSEIW OU UMOYS ALY D IN] Y} Je Syue) d)sem [9A9] Y31y paLng

oy} JBY) JOU A\ “MOIS 9q OS[e p[nom ded a3 Jo uoneIINUISIP JY} JO)L [ISSAA 10J0BAI AU} JO
UO0IS01109 Juanbasqns Yy *djewI[d AIp INO Ul MO[S AI9A 9q 01 ded 9)010u02 Ay} JO UOIRISANUISIP
100dX0 oM 7 QAIIRUId)[E 1O, ‘[OSSOA AU} OPISINO Apeal[e [BeLIdjewl WOl uonnqLuod o[qid3au
ATUO TIM TI0S SUIPUNOLINS Y} OJUI [ISSIA J0308AT FUNBIZIUISIP A} WOIJ AJIATIOROIPET

Jo peaids e Jo asneoaq oq 0} paremisod S1 7 dAIRUI[Y JOJ UOIISIFUT [10S WO JSLI Y[,

1 uonI[eo)

9¢

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

47



L1# ‘01#

“IBJ[0 JOU QIOM }SO0J 810} O} UI SI0JOEJ 3S0 YL,

KIOSIAPY S, U9ZNI1)

[43

OT# ‘O# ‘T#

1A poInoi3 oy} I10A0
I0A09 JusuewIad € PAPNOUT AR P[NOM SIY], YT 9ABUISI[E U U] 9ABY P[NOJ I3 ],

"91S 91} Jojruow 0} Jeak 1ad (1500 [enuue jou ‘onea jussaid ur pajussaid
Sem Joquunu SIyl) 000°00S$ 1509 prnom 1 Ajaxrun ATyS1y Swaas )] ‘[[om se werdord
siy) o[puey 03 (Aem) Aym 3sadeat]d oy JeJ AQ 3, USBM 7 QABUIRIY AUm Je3[oun Sem ]|

"asn pue] yons Junjuarald £q $607

PUOAdq [[oM 3[eaYy uewNy JO 9AN09)01d 9q P[NOM T ‘AJIAT}OROIPEI JOJ [OQUIAS [BSIdAIUN
o se yons sjoquiAs gururem djerrdordde yim poAeIus armonns [eIUSWNUOWL

19430 10 pruuetAd JUO03s JO JIIOUO0D B S INS “IOA0D 9A1309)01d JO pury JYSL o) PIM

"UOTJRIOPISUOD PUE SISA[RUE QIOW USAIS Ud0Q dABY P[NOYS 7 SATRUINY

pieog
KIOSIAPY S, U9ZNI1)

1€

L# “SH TH

‘Sunoow gy Jo Hed 1913e] oY) SULIND POAIIOAL SBM UOIJBULIOJUL SIY [,
"SY[S1I 989y} aeSniw 0} pauue]d NOA MOY UO ¢ SAIIBRUIS)Y UI SIOUI U3 SABY PINOYS
QISY) “Y{SHI [eLnsNpuUI pue 2Insodxa I93I10M JO JUNOUIR J9)BAIT B SBY ¢ SANBUIS)Y Q0UIS

"PaINOI3 pue [[1j PUL[ Y} 0} pIAOW
10 9oe[d uI poINO0I3 IO U SBY [ISSIA ) 9OUO UOHBUIWEBIUOD IAT}OROIPEI [BNPISAT
0} SOUIOD J1 UAYM YONW AI9A 9q JOU UBD ¢ PUE 7 SATIBUIO)Y USIMIOQ SOUSIJIP Y],

"V D/dd Ay} Ul 9q P[NOYS JUSWNSIe SIY], ' PUE € IANBUINY 10oq Ul
s10308] snyd jueirodur 3sow 9y} Jo dUO 9q 0} SWAIS 1doouod  Jurrd)ooy oy} 9onpal,, YT,

109f01g
dnuea[) oyep] [[BISAO0 AU} M JUIISISUOD (JOU SI JO) SI SIY} MOY [P AIJA SBM IO

"VO/Ad Y Ul AIIRUIY [ord J0J suosear ay) Sunsij Jo qof y3noioy) & op jou pip §OJ

pieog
KIOSIAPY S, U9ZNI)

0¢

91#

*$s9001d dn3RIo0WAD B
jou st 31 uonpdo parrdyard InoA ur sme[J Aue S[ROAI IT J1 AJUO A[SNOLIAS UdYE} 9q P[NOYS JUSUWWOD
oriqnd 9y [, *A[3s00 00} Aem A[SnOIAqo St [esodsIp 9318 JJo pue 3s9q ay3 A[qeqoid ST uonoe oN SLI

dZIuIuIw AJOAISS0Xd 03 SIe[[op Auew puads 3,uo( 109 YIIM YSLI 9oUB[Rq O} WnWIuIW Y} o

000s1Ig UJ[D

6¢C

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

48



8# ‘O ‘St TH

"SIOUI0 9AOW 03 pue doe[d Ul S AWOS 9ABI[ 0} 9[qe1dadde S1 31 Aym poojsiopun Jou si
11 199fo1d dnuea[) oyepy oY1 Ul W) OB U0 ADUISISUOD J0U SI 219y} passaidxa sem 3|

"91qIPaId dI0W
TeJ SI YOTYM UOISSIW TN 2Imnj € IO SN [eL)SNPUL Uk J0J OPBUW 9q P[NOD juowngie
o1nsodxo ouwres oy} ‘IOAOMOH '10}0BAI POUOPUEQE UB O} JXoU WOy & P[ing 0} Surod

SI QU0 ON| "dmsI[eaIun si juowngie 931s Y [ Sy} 03 xou udpIes pue asnoy [enusjod Y],

JuLIdj00J Y3 90NPaI 03 SIIoM 10J aInsodxa Aressaosuun Juisn st VJH YL

"PIPIOAL 9q
PINOYS PIPIOAE 9q UL Je} 9InSOdxd IOIoM AUy ‘[9SSIA JOY SIY) 9)B[OSI 0} AeM ISIJes
pue 1S9ISBd Y} I SWAIs d0e[d ur 10joea1 o) Surinoin) “Apms oy Jo ed juerroduwr
dI0W B OpeW Ud9q dARY prnoys 309loxd s1y) Surjpuey s1oxIom o) JO A19Jes YL,

aImyng oy ut orjqnd pue Mou SIOYIOM

:K195eS

pieog
KIOSIAPY S, U9ZNI1)

123

*Aoeanooe 110Y) Jo uonejuasaidal

1o12q © SuAIS ‘samSy juedytuSIs g-1 03 sIoquunu oy} JJo papunol pey 4O

1B} 93s 0} po03 sem 11 ‘gV)D Y} 01 uonejudsald ayj u] ‘AemAue 019z 0} 9SO[O ST AjTurjur
y3noyy [z 184 Jo ypiom juasaid ayj pue QUISLJIp 99 pP[nod sIy} puokaq sjuswaimbar
o se ‘gz 1 dois P[noys 3] “pasn NoA 91el 1S9ISUI/AUNOISIP JBYM PUB PIpN[OUL

JIe SIBJA AUBtU MOY 91BJIPUL P[NOYS NOA YIIom JUsaId 03 SIY) JIOAU0D NOA UIYAN
“Q0UDSI[IP SMOUS SIY T, 039 ‘S1S00 sisATeue qe ‘Toqe[ Surjdwes se yons 184 [8o1d4) © 103
$1S00 JO UMOP3[BII]Q SWOS 39S 0} PISU OS[B 7 SANBUISY "SA $1500 SuroSuo ‘payjroadsun
Nq “I9MO[ AR P[NOM € IATIBUI[Y JBY} QOUBINSSE [BQIOA O} SEM 7 SANIBUIONY

"SA € 9ATJRUIQIY JOJ suonesynsnf oy} Jo au(Q ‘omni} aq Jouued SIy} Jey) Mouy

M0U A\ °s3s00 Funerado swes oY) peY § PUe ‘¢ ‘7 dANBUINY Jey) parjdwr sem 3] "SIy}
ojut Jnd us9q pey 110339 YSnous jou jey) SunsW gy oY1 PUE [[€d 30USIJUOD Y} WOLJ
JBa[O SeM J1 ‘TOAOMOH “SOAT)BUISI[E AU} Ul POpN[oul 9q pInoys 3s0d Sunerado armng

‘poyIow Aouow JO anfeA
juasald as() ‘sisAjeue uosLedwod 3509 939]dwoo a1ow dojaAdp ‘s, V)/dH 2Imny 10|

*JOUUBW SIOUOD PUB JBI[D B UI PAIIAOD U dARY PINOYS
ATure110o Aoy ‘oAaneuId)e yoes Jo ued jueprodwr ue 9q jou At Jo AvW SIY) 9OUIS

pleog

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

49



61#
‘QT# ‘L#t ‘T#

{[9SSQA 10J0BII O} )M dUOP dq Ued Jeym sI uonsanb 1op0q e sdeyiad 10 ([ossoa

J1010BAI Y} YIIM QUOP 2q PINOYS Jeym ‘0§ “FOJ 10J 23ua[[eyd Junsardurl ue syuosaid ‘puey
JIOU}0 AU} UO ‘[ISSIA J0JOBAI AU [, "JOIIRIIUOD J[eIIPI[MOouy] B AQ ABM IAT)OIJO 1SOO © UI JoUULW
9Jes & Ul PIYSI[OWAP PUB PAIRUTWIEBIUOIIP 9q A[Ipeal ued Ajroey poddns pue s3urping ay [,
"[9SS9A 1030821 9y} pue (axmonyseryur J1oddns pue Surpying) Aroey oy :sonsst djeredas om) ore
2191 “xo[dwo) Y1 Y} 18 Suj00] USYA\ "SOAIIRUId)I[E 9[qIssod [[e papn[oul JOU S)USWSSISSe
ysu1 91enbape pawioyiad jou sey gO( 1By} 2AI[Iq 0} UO SPBI| UONBULIOJUI J[B[IBAR Y,

snowiuouy

43

"PaseaIdap SI

9A0Qqe pauonuaw _Jurid}ooy,, Y} M0Y SI SUOT)BIO] A0} 9SaY) ojul Jnd oq ued Jey) IS oY}
1e JeLIS}BW U} JO yonw se Jo a3eIo)s UL)-Juol oY) SunIwr| ‘[eLejell pajeuruejuod
Jo a3e103s 103  pauueld,, saoe[d om) a3 a1e JODI AU PUB DINMY QUL PI[eA 10U

SI Jotpoue 0) 90e[d QU0 WOIJ 9)IS oY) punoie dsem Juraow jsnl st O I8y BOPI 9L,

-9ouarradxo
unjI[ peol 93Ie] SAISUIXI S, 10JOBIUOD J) JO UondLIOSap oy} Aq paInsse sem V)

“eaIe [esodsIp e se TN oy} Je

JOO[ A $931s dNUBA[O JUSWIFRURIA [BIUSWUOIIAUY JYI0 ey} Ajjiqissod ajowal e 9q
Kewr 0191} 9)sem Jo odA) S1y3 10J pasn ST JD] oY} JI JeY} UIOOUOD SI 1Y) ‘A[[eur,] "SoUS
JUQWISBURA [BJUSWUOIIAU JOYI0 WO d)sem Jurpnjoul 210y} pade[d 2q 03 (103081)
d)sem [[B 10} 90uopadald 39S [[IM 31 USY) ‘[OSSOA YL H Y 10J pazinn st JDI 1By}

90UO JBY) UIOOUOD SI 91O} ‘QIOW JOYIIN,] "SPIEPUR)S [EIUIPISAI 109U (016 d[qR 9q JOAU
[[1 S[OJIUOD JAT)RIISIUIWIPE JARY [[IM JRY) SBAIR 950U} ‘por1dd own) JedK-(()] & UI 9q [[IM
7INI 2y} spIepue}s Jo sadA) oY) pauoIIuSUI Jey) OLIOUIS B SBM AI9Y [, "UIOOUOD JO BAIR
ouo 9q AJuo pinom 219y ooe[d ur paJnoi3 pue JUSWUIBIUOD A} UI 1] SBM [9SSOA Y1
oy} JI "9us 95eI03S 9)seMm [9Ad[-YS1Yy Joyjoue doe[d ur ind dABY [[IM dM JeY) SWIIS I
9uridioog a3 Suronpar Ag “INI Y} U0 SunpAIOA 10§ 9)1s dumnp 9isem e se pajeuIsop
oq Aew JDI Uyl ‘4D 2y} ul pooe[d pue poAOWAI 9q 03 SI [9SSIA J0JOBAI A} J]

UOISIA dD[ 9} (1M JUI)SISU00 STy ST “(DINMY) Xo[dwio)
JUOWOSBURA 9AT}OROIPRY [[093-YSIY B 9W093q Y31 J(DI oY} 18y 15933ns sem I

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

50



61#
O# TH T#

SLI 9U} UI PAJBISUOWIP AJJUILIND JOU I8 SPOIow 21nsodxd pue yrodsuen ‘9sed[ar [eorsojorpel
o} se wI23-3U0[ JOJ ISLI }SOMO] S} SB [[dM SB [3SSA Y3 Suraowl Jou £q o1jqnd 9y} pue Io3Iom
0] ULIO)-TedU J[SII }SOMO] ) 9q 10B] UI ABW 7 2ANBUI)[Y ‘UorjewIour ojordwoos yim orjgnd

ot Surpraoiad jou £q N0 Ased ue pIjoofas sey FO “2oerd ur Y[ 9q pue pAInoi3 9q 0} 1M
[9SSQA 1039Ba1 Y] JI SYSLI JUaIayuI o) JO ANxa[dwos a3 Jurpuelsiopun je jdwoiie 3sauoy ue
Suryew Jo peIISUI 0S [OSSIA JOJOBAI O} JOJ SWSIURYOIW dsea]ar [enuajod o Jo Ayrxa[dwod oy
SSTWISIP 01 UOTBOYIAWISIOAO ONSI[BAIUN UB ST JUSWSSISSE JSLI oY ], ‘SUONBIUIIUOD JAT}OBOIPEI
m A1eA spuouoduwiod se SOpI[onuoIpes JO UonnNqL)SIp UdAD U 9q AI9Y) P[NOM SUBIW

ou Aq pue sass0001d pider jou a1e UOISOIIOD pUB UONBPRISI(] "SIBAA JO spuesnoy 10§ AjLI3ajut
UTe)QI PINOM [ISSA JOIIBI PAINOIS Y)Y - P[AIYSOIq A YIIM - JOBIUT I UAYA (Psodxd omwooaq
pUE [[oMP [[IM A[Iwue] [ernode aning [eonoyodAy € yorgm uo [10S SoW0d9q A[udppns

IN0I3 pue [LJOW SIY) [[B AININJ JURISIP JBIU dY} UT dWIT} SWOS JB Ty} dAJI[dq 03 d1jqnd ay) a1e
J[qIn3S moy isny ‘syuouoduiod oy} 9ZI[IqeIs 03 [9SSIA Y} UIIIM JN0I3 & Sasodwl OS[e dANRUID) R
oYL, "T993S SSI[UIR)S puB ‘WnIujey ‘WNI[[AI9q ‘WNUIWIN]E JO XLIJEW [BJOW B UI POUIBIUOD

SI [OSSIA J039BAI AU} Ul AIOJUSAUI [BIISO[OIPRI AU ], "OLIBUIIS J[QIPAIOUI UR ST I1 Joyley yoreordde
OAIIBAIOSUOO B A[pasoddns sI sIy [, . [10S,, Y3 OJUI  PAINGLISIP A[USAD,, ST ‘[OSSA JOJOBAI O]}

Jo asoy) Aqredrounid ‘oprponuorper Jo A103uaAur (paAeoap 31oq[e) (8101 a3 18y} SI Surpueisiopun
J1ISBQ U], "JUSUWISSISSE YSLI PAUI[WIBANS Y} UO PIskq YI[BAY UrwWINY JO SSAUIANDI01d

J10J BLIQJLIO POYSAIY} 9} UO PAseq ST UOISIIAP SIY L, "HO £q PISN0 Uq Sey] OS[e g JANBUINY

snow uouy

9¢

H

-9oueI31A owes oy saxnbai ‘Surjerado

[110S 9[IYM ‘I0JOBIY 1S9, POOUBAPY U} SB SUISNOY [ISSIA Y L UB J0J dOUB)S JOUB[[IQAINS
PN QINd9s € JUIUIRIUIRW J0J SINSSI SNOIAQO AUB 9q 0} WIS JOU S0P 1A} ‘Xo[dwo))

159, 10308y o) Surdeuew uo 9Anoddsiad [[e1oA0 ue wol "A1I3UI P[AIYSOI] S, [SSIA

1030821 9y Sururejurews oIy JuLId100J oy} 9oNPAI 03 PAYSI[OWAP 3q [[1IS UBD dINJONI)SBIJUL
110ddns 3sowr pue s3urping oy 1, ‘A391ens judpnid € Swads - pAjedo] APULIND ST JT 9IYM

oUO U} AYI] - JUSWIUOIIAUD JAIIOJJO 9Jes & Ul Aeddp SuIMO][e ‘POAI[-3UO] AIB [9SSOA 10JI8dI A}
UIy)IM SOPI[ONUOIPEI Y} JO AWOS Jey) JUIPIA YSNOYI[Y "INJONLS P[OIYSOIq PAUSISIP S UIYIIM
SI [9SS9A 1030BaI 913 10J 90[d JS9Jes oY I, ‘[9SSOA 10J0BaI A1) Sutaow Aq uonerpes 03 orqnd

ayy A[qissod pue s1ox0m 9sodxa 01 O Y3 10J paau Juissaxd ou s1 a1y [, “(uor3oe SuLLoyop)
uonisodsip 10y yred jusuewrod e JulZijeury 010Joq [9AJ] J9JES B 0} ABIOP 0} [ISSIA J0JOBAI

Oy} UIYIIM SIPI[ONUOIPEI 9Y) SUIMO[[. YIIm Suoim SUly)ou SI IS, "SIS)S [ISSIA J0JOBAI WD)
-3U0[ 10} pIOJUBRH JB 39S U2 APBAI[E S d9UdPadaId oy [ (| 9ANBUIAY PAIsNo O SeY AYM

snowiuouy

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

51



cHT#

oy} pajeI3ojur 103081 A JO UFISIP JUSTI[[OIUL AY) S [ISSIA U} 0}  Je13ajul,, o1e sjuouoduwiod
[eUISIUI Oy} SUIWIe[o AQ )SeM JIUeINSULL], SIY) SSIWSIP Jouued gO( "OIUBINSUBI] JoU

9Ie SI0J09[JA1 WINI[AIoq Y.L H au3 Jey Surwre[do gO Ol Anq [[im A3y} uey d1ow Aue yds oy
18 SOIURINSURI], OU dIB I3} JBY) JOBJ Y} OJUI AN [[IM QU0 ON *(SorurInsuel] SUIABY SIQUIBIUOD
osoy) Jsnljou) saisem paLInNg Oy} [ U0 PIseq SI UOIIBIIUIIUO0D JI BAIY [esodsiq adejInsqng )
JB PaLINg Ik S9)Sem OrueINSUBI] OU JBy) ABS 01 9q p[nom A3oeue djeudordde uy ‘uorenuIoUOd
orueInsuel], Ay} AN[Ip 01 FO Y £q 1dwane 100d L19A pue mojeys e SISy, “(S[IDU 66°1)
[9SSOA Q) JO SSBW INUD O} UO PAseq Paje[no[ed SI UOIIBNUIIUOD dIueINSuel ], oy} Joyyer {(3/1Hu
LL1) 10399[J21 wnI[[A19q O} JO SSEW ) UO PIseq PIe[NI[ed JOU SI UOIIRIUIIUOD OIUBINSURL],
A} “IOAIMOY $S)O0]q J0IIJAI WINI[[AID] Y} UI UONJBULIOJ JTUBINSURI] UO PISeq SI UOISSNISIP
oy} ‘uo1o3s Jey) uf "AIOJUSAUL OIUBINSUBL], S,[9SSIA 9} UO 310doI UOIIBN[BAD JY) JO UOIOJS

ot st uondo [esodsip o1qe1doooe ue FUIUTWLIONOP UI [BONILL) TOSSAA J0JOBII A} UI Sjuduoduod
Auew 9y} JO QU0 ‘SYO0[q J0JOFAI WNI[[AIS] A} JO JB]} SI JOAO passo[3 A[reronytadns sey 4O
SONSSI AU} JO QUO ‘SIANBUIA[E PAUISAId 9} JO UONIIIS A} OIUI J[ING SMEB[J ) JO SSI[PILIIY

snowAuouy

8¢

61#
‘ST# ‘O# ‘TH

(S[opoW JO Ajureirooun Sunnsal oy} pue ‘uoneZLId)orIRyd

JUSIOIJINSUI ‘STUIPLAI JO JIOqUINU PAIIWI| dSOY) UO PAseq JSLI Je s1a3Iom doe[d 0} Surim

S 4OJ ‘AISNOLIdS ¢, JIqQel,, U} PUnoJe JUSWUOIIAUD JU} IO  JIqqed,, U} SUIPLdl JUdwny)sul ay)
SI JIqQel,, 9Y) UMOP Judwnysul ue doe[d noA udym se yons paurejqo udaq dAey jey) s3urpeal

Jo Ioqunu pajrwur] 9y} SuIsh Ul SOTJUILIIdOUN AUBW d1B I ], "SOsOp [enuajod oy Surpuejsiopun
je 1dwone ue A[Uo ST SSUIPLIT [BUIdIUL PIIIWI] S} WOLJ dUOP SUI[IPOUL Y], "SS9I OU - [9SSIA
101081 A} JO 0BJINS [BUIAIXD A} J& SSUIPLAI ASOP [BIIFO[OIpR] FUIUIRIGO UO SUOIIR)IWI] SNOLIOS
aI1e 210U} 1By} Jutodpue)s ay) woly djqeuonsanb si JSLI Jey) JO uonezLIdORIRyD oY, "JoAedxe)

Y} 0} SUOIJ[IW JSOJ [[IM PUE SIONIOM O} JSLI [EOISO[OIPRI SNOIAQO UR SI P[AIYSOIq J} WOIJ [OSSOA
101081 A} JO [BAOWDY ([ISSIA J030BAI A} JO 3sodsip 03 dde[d  JySLL,, oY) IS 1S9, BPRAIN

oY} 10 “I[99 VIDYHD oyep] ayp ‘0oe[d-ul SII1 IYIoYM ‘UON)BIO] AUB SOYBW JBUYM JUIISSISSE
o1SI[BAI B INOYIIAN /paynsnl oq (So[Iw JO SpaIpuny I0 SO[IWU M) B IOYIAYM) JIQYMAUR [OSSOA
1010821 9y} SurAOW UBd MOY [esodsIp 2oe[d-ul J0J PAJONPUOD SI JUIWSSISSE YSLI 19139q B [13UN
‘ARSOUOH “HO Y} JO STe0S paAIaouodald oy s1oow ey} dAnewIole Jsodeayo ay) Apjuaredde

- AADT Y 18 [9SSOA 103081 o) JO [esodsIp - ¢ aaneuIo)y s19Jo1d FO ToA9] (998JInS) punoild
01 x9[dwoo 9y} JO JOpUTBWIAI I} SOYSI[OWIP PUE [9SSIA J0IIBAI A} SOAOWRI { PUB ¢ JANRUINY

snowkuouy

LE

‘Surjopow 10 SIsA[eue

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

52



8#

‘ure[d poorJ J9ARY 15077 Sig Ay urgIMm
pue 19JInby 10ATY oxeus a3 doj-10A0 dwnp 031 9)sem dANIOBOIPEI A[peIp A[oWONXd Jo Amuenb
o3ny © ST SIY [, "UONBUIWUEIUOD JANIBOIPEI JO SALIND 6T [ 8TT 6S SUIRIN0d JqDI 2y 1e [esodsip
10J PaIe[s 2100 (YL H) 10308y 1S9, SULIdUISUH Y} SMOYS JUIWNIOP JUIWSSISSY SIY S. 400

A[rewaoy
ponIwisueI) JoON

ymnsSuy asusje(J
[EIUSWUOIIAUY

v

ST#‘1#

‘yyed [esodsip a[qeidoooe

o} SUIJIP 0} $}10JJO UOIBZIIS}ORIBYD [RUONIPPE I9PISU0D PINOYS O] "SUOIIBIIUIIUOD
OpI[ONUOIPEI POZI[eJ0] Y} PUL SOIUBINSULI) S} SE YONS SI0J0eJ SULIOPISUOD UdYM

oAIIRUI)E UONISOdSIp O13SI[Eal AUB JO 1I0YS S[[B} UOIEN[BAD oY) ‘1oAdmOY ‘waqold xo[dwod
KI9A © Su1A[0Sa1 16 Jdwoye [enIul Ue 9peW ‘JUIWNIOP UOLIEN[BAd oY Ul ‘Sey O ‘A[1e9[D

snowAuouy

014

ST# ‘1#

(suondo [esodsip ojeuId)[e 9[qeIA IO JO UOIIBIIPISUOD PUB UOBZIIdIOBIRYD

IOUHNJ INOYIIM NSLI SIY) UO 3B} A[MOA0D 03 PAMO[[e 2q HO PInoys ‘Surderoe Jo uonisod
[eo1uyo9) youelq s, )N a3 JO sjuswaambax a3 mo[[oJ 3snw A3y} se ysi (39 & yons jdadoe
pPInoMm Aj[roej [esodsip [B1oIoWwod ou A[UIeira)) "SIk JO Spuesnoy) 10y SSPI[ONUOIP.I oY} puIq
[[144 [993S SSI[UTRIS SY) JO XLIJBW [BIOW Y} SB 9q [[IM IOAU PUB — [ISSOA J0JOBII AU} JO SWIN[OA
oy} Inoy3noay) pangrysip A[snoausgowoy jou s1 aje[d prid oy} ur A10JudAUl [BOISO[OIpEl

oY, "91sem adA} 0-ssB[O 9q 0} , SaSeISAR,, ST} — SWIN[OA [9SSAA 103081 oY) JO  aFeord aisem,,
QINUD O} JOAO PASEIOAL UIYAN "[esSOdSIp MO[[eys uey Ioyjel [esodsip [ed130[003 doop Surmnbox
J)SeM O-SSEB[O-URI-10)BAI3 S, DYN 03 Jud[eAInba juduodwod 3y} axyewr 03 y3nous Y3y — 6
wniqoIN Jo Ajuenb y31y € sey [ossoA 1030821 oy ul sjusuoduwod ayy suonisod jey) ajeld [931s
ssofurels & — ayed puig ay3 Jo A10ju0AUl [BOISO[OIPEI A} ‘0oUB)SUI IO "SJUSNIIISUOD [BIISO[OIp.I
U} Jo A3o10poyjowt SuIeIOAR JY) Puk UOIIRZLIdOBIRYD U0 udye) yoroidde o) uonsonb

0] OUO SPBI [9SSAA J0JOBAI AU} UI 9JSBM OTURINSURI], Y} 03 309dSal YjIm uae) uonoaIIp Ay [,

snowkuouy

6¢

"PasSSNOSIp Uddq J0uU
Ssey] 9AneUIO)E SIY ], “(UOTIRUIULIdIIP osuJap & uodn juo3unuoo) jueld 10[1d UOLB[OS] AISEA AU}
S1 7O 03 uddo uondo [esodsIp juorno AJuo oy ‘sorueInsuel] 3ururejuod agexoed Jsem € se 0s
‘syuouodwiod 1} JO AUB JO [BAOWAL SOJBN[BAD SOATRUII)R J} JO JUON "SIN 10 JdD] Y3 IOy
1 BLIOILIO 0oue)dodor 9)sem 9U) JOOW JoU So0p dFeyoed oy} ‘Yons se pue ‘d)sem OlUBINSURL],

& Sururejuod d8exord e SI [9SSIA 103083I A} ‘AJI0UIOONS "SI0JIA[JOI WINI[[AI]G Y} A[[eroadsd

— suoneoy10ads 3sed a1om syusuodwos ay3 usym syuduoduiod Jo Juowaoe[dar 10§ A1ssadsu

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

53



1#

. Iadeyo s Jo
€9 10 ()9 31ed ur pauryop se A1031s0dax 01301093 & Ul JO pasodsIp 9q isnwr d3sem ons ‘pred sy ur
syuawaanbar 913109ds Jo 9udsqe ay) Uy "disem ) sse[)) JoJ palgroads asoy) ury) JudSuLnNS dI0W

[eI9Ud3 Ul pue JUIAYJIP 9 ISNW SPOYIAW [eSOASIP pue WLIOJ YOIyMm J0J 9)sem ST [esodsIp doejans
-IB3U 10J 9[qe1doooe A[[eIoudF Jou SI ey} S, JO UOBIULAP (DYN) UoISSIUIo)) A101e[n3ay
Jed[ONN Y} JO ASNBIAQ Y [BIINID SI A)sem (DD LD) D-SSB[D-UBYJ-Id)BIID) JO dNSSI Y [,

A[rewaoy
ponIwisueI) JoN

QIMINSUJ 9sudJa(J
[EIUSWUOIIAUL

144

o ‘T#

« ddDI

oY) uBy) JOYI0 AN[IOB] B AQ PASSOIPPE 9q 0} dARY PINOMm 31 USY) DD LD POPIooxe :wm o)sem

o J1 “powograd 9q p[nod AepidisaAk JO [ret-0 AW Ul PISSNISIP SB ‘JUIWSSISSY JOUBULIOND J

' pIp 3 J 109[0ad Suruorssiuwodsop Jemnonaed siyy woly pajerousd og 03 pajoadxa jou

S1 9)sBM [D-SSB[D) -UB}-10)8ID) | DDLD 1861 UI POAOWAI 9I9M AJY ], ‘[9SS9A Y} UI Fururewral
(Swoy1 pojeIdosse 29 [9N)) 9100, OU SI AIAY ], "SIUSWNIOP POUOIIUSWIOJE A} Ul pojuasaid

SI BJep 2AnorOIpRI oY ], "o3eyoed o)sem woyl 9[3Uls B Sk PIsodsIp aq p[nom 039 10J03[Ja1
wnI[[A19q "9°T “ S[BUIUL, PIYDIEYE PUB [9SSOA, SY[L] ,"PI0dAI dANENSIUIUPE TN] 9Y) UI oTe
“TLZI-A/A0d VD/dd uonenfeay 1s0)) pue uonenjeay SuloauISug oy} Se [[oM Se ‘SJuaunoop
9SO, "7TTL PUR €€19 Q™ SO uS1sa SuresuISuy Ul PaMaIAI 9q UBD BIEP UOIRZIIJJOBIRYD
[9SS9A M1, (OFAI) Anrend) [eiuswuosiaug Jo yusunteds oyep] 38 Yooy [A1e 03 SuIpioooy
"91sem OrueInsuel] Jo [esodsip [eo1307093 doop axnbar jey) suonendar YN Os[e INq VM
AADI Y} YI0q SBJOIA 2100 Y LH Y} YIM 10350} 1030351 wini[[A10q oy Jurdung Tesodsip
013010338 daap saxmbai jeyy 3/1Hu O] ueY} 1918AIS 9)SeM JlUBINSURIL ], JO UOLIULIAP (DYN)
UOISSTIo)) AI0)e[NSoY JES[INN oY) 0jul J03o3[5a1 wini[K10q oy sind osfe sy L . [ws 00t Hs]
weid (] X pg'§ ‘ssewr wni[jA10q [e30) 9y} £q 3/1QU £/ ] ‘10J99[J21 Ay} J0f ANADOE d1j10ads
oruensuen) o3erdAe oy Julkjdynur £q paureiqo sem Iy "[1DU 000°006°S6] IDU 01 X 65°6 29 03
PAUTULIONOP SeA J0J02[Ja1 [WnI[[AI9q] oY UT AJIAT}OR OTuRInSuR} [9A1OROIPRI] AU, ‘A[[BUOLIPPY

A[reurio
panIwsues) JoN

21Mnsuy asudjag
[eIUWUOIIAUY

3%

o#

‘suoneorydurr £1038[n301 9y} 03 ANP PIA[0SII 9q IShwu

KouedaIosIp SIY ], I WeIS/oLno-oueu ()] JO W] BLIAILY) 20uedoooy dsep AADI AUl 03
parjdde [e103 3/1Hu 12103 93 s9jeIsIopuUn A[[edrpel Ajjuaredde 11 asneoaq Aouedardsip JuedlIugis
© SISIY], J0JOd[JoI WNI[[AIDG dY) PUE dIOD A} JO JUSIUOI dIULINSUL) [E)0} AU} SULE[NILD

Joy sweId ()00‘SES L JO SSew 2100 Y LH sdsn A1] uS1s( JuloduISuy ‘10AOMOH (swerd
000°9L7°77) sweI3o[y 9/, 7°7T e 2100 YL oY} SOIBIS OS[E JUSWNIOP JUSWSSISSY sy 400

A[rewaoy
ponIwsueI) JoN

QIMINSUJ 9sudJa(J
[EIUSWUOIIAUL

(44

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

54



a3 Jo doy oy uo paserd oq prnom ([eoruod sdeyrod) doy Surdors dooys e ym ded 93o10U09 o1y}
® (7) 9AnBUIO)E JOJ Jey) QWNSSE oM “Y)/dH AU} Ul pajels jou ysnoyly ooe[d Ul [9SsaA AU}
S9ABI[ (7) 2ANIBUIdI[E O[IYM ‘DT Y} WOIJ [9SSAA O} JO [EAOWIDI A} 10J sap1aoid (€) aAneuId)[e
18} Ul ATuo IOPIp (€) pue (7) soAnewdlfe jey sieadde 3] “s1oxIom 03 JsU [erjudjod Y} pue 3S09
JAISSIIXD 1Y) JO AsNLIAQ 9[qeIdadde Sk ({) dATRUII)[R JIOPISUOD JOU OP 9M UONIPPE U] "YI[edy
uewny 0} 1831y} fenuajod JY) SSAIPPE J0U SI0P I 9sned9q 9[qeIdoose se () SABUId)E JOPISUOD

10U SO0P [ Sd PI0991 A} 0] ‘IOAIMOH "SOAIIBUId}[E OM] 9SO} UO S}I0JO S PASNo0] 90)IUI0)) A3ojouyoa],
MITAY [BOIUYI], [.Sd oy ‘91030191 £(¢) pue (7) seaneurd)e saziseydwa  xo[dwo)) 1s9], 29 90URI0S
0T# ‘7# | SuwoourSuy ay) Jo Suruorssrumodd(J 10J (VO /ad) SIsAreuy 1so) uonenjeAq Jutauiduy,, oyl | JoJ diysiomied oyl | 6t
A[TewIoy
ponIwsues) JoN
"SUIQOU0D FUINUIUOD 9SAY) SJB[NOILIE TR} JUSUIYORN Y
MO[2q 9y} Ul urege pajuosald e SUIOUOD ISAY) PUB SOJBUIWIEIUOD J)Sem JO UONeISIw mIISu] asudo(q
QH oy uaAdxd A[9A1300130 01 JDT oy JO Aoenbope wid-3uo oy} 93UI[[BYS 0} SONUIIU0D [ [BIUSWIUOIIAUY | 8%
A[TewIoy
ponIwsues) JoN
‘(OVA) Bl 9oue)dodoy 91sepy JDT A3 199 J0u op os[e JDT oY 1 [esodsip Insuy osudJo(J
I# | 107 pajels (disem DD IO pue YL Surpnjour) syusuodwod Y1 H or JO maradr Areurunaxd s, Jqq [BIUOWIUOTIAUY | /i
A[Tewoy
panIwsueI) JON
‘sjunowre JuedlJIusIs Aq jun [esodsip Y.L
weisd 10d sauno-oueu ()T JO (DVAL) BLIILLD) 20ur1doooy aisepy AADI dUd 9IB[OIA [[IM JADI Iysuy osudJo(J
H 9} ur Jun SIS B Sk sjuouodwod pue 9109 0308 Y I H Y} UIdUI 03 JudUI S FO ‘A[Fed]D [BIUOWIUOTIAUY | 9%
1D 00T HT JO SUONBNUIIUOD €9-IN 1D L6 Aqrewoy
JO SuoOIEnUAOUO0 ()9-3[qO)) SOPI[ONUOIPEI PAAI[-FUO] AU} 39S ‘@our)sul 10,] 9)1s dwnp ooejins panIwisueI) JoN
-1B9U JDI 9U3 1k sannuenb juedyusis ur [esodsip 90BJaIns-1eou 10J PAJe[s J0J09[JOI PUB [ISSOA
YLH Y Ul 318 SIPIONUOIPBI IS JO [V (*LEI-SD ‘06-1S “€9-IN “09-0D “€-H ‘THT-WD ‘1+¢-nd aimsuy asudjad
I# | ‘6CI-1°66-0L ‘v6-AN ‘6S-IN ‘¥ 1-D opnjout D) LD 0] suonensar HYN Aq PAYIUSPI SOPI[ONN [ejustuoALY | G
SOOUQIOJY JUOWWO)) Aq ponmuqng | #
asuodsay

v xipuaddy

55



9#

"1S9q & 9JOWAI SI IS DY
9} Teou SUIAI] JOAD JUOIWOS Jo j0adsoxd oy ], ‘uat udA9 jou dqAew pue ‘013y) senrumioddo
[eLIISNPUI 2ININJ AJB JIJY) SSO[UN dJI 9 0} BAIR AINUD SIY) UI AJIATJOR uewny djedionue oA\

A3oroutyoay,
29 90URIOS
Joy diysioupred oy,

(43

i3

"[9SSAA 1030831 SUIPOIIOD Y} WOLJ ABME PIAOW

11 se SurAow ApeaIfe Sem 1 UOTIOQIIP JOAdJRYM Ul 9s1ddSIp 0) SuInuiuoo ueyy J9yies ‘O 1y oyl
1B 9Je[NWINJOE P[Nom AJATIOROIPEI ) ey} uondwnsse oy} Jarm 9913e JoU Op OS[e 9A "SIOAR]
3001 d[qeauLIddl Y)Im J0BIU0D Ul UM 1do9xd ‘A[[BIUOZLIOY dAOW 0] JdJeM JOJ SWSIUBYOIW
OU dJB QIOU ], "PIeMUMOP Uey) Joyjel ‘A[[ejuozLioy djerSiuu pjnom sjonpoid uorsoriod oy

1eY) SIsATeue oy} ur uondunsse 9y} pueISIOPUN JOU OP A\ “SLI oY} 03 AJUBDIJIUSIS JNQLIUOD
J0U p[nom ¢€9-IN 9} ‘win} SIy) A9 "VO/dH oY) Ul powinsse A[Leniqle sem jeym o) AIeJuod
‘1030831 o) WO AeME poAOW AJIAIIOROIPRI U} JO Ajuenb ojqerdardde ue [un SaLIMULD prnom
1 ‘sny ], "oImng oy} ul pa3oadxd Jou SI pue ‘Mou JSIXO JOU S0P YoIym ‘I19)em Jo mo[J d[qeroardde
UB 1M UJAD A[MO[S AIOA 9JBISIW P[NOM OS PUB “Q[QN[OSUI A[TBIU I8 ‘UIIOUOD JO SJUIWI[D
Arewad oy ‘wniqoru pue [9¥91u Jo s1onpoid apIxo oy ‘A[[eur ‘s1edk ()G I9}Je UOISOLI0d
9[qeINSeaW OU UMOYS dABY DHLN] oY} 18 syue) 9)sem [9A] Y31y paLng oy ey} 9Jou A

“MO[S 9q os[e pnom ded 9y} JO UOIRISAUISIP IOJe [ISSAA 10J0BII A} JO UOISOLIOD Juanbasqns
UL -91ewI[o AIp 93 UL MO[S AIdA 9q 03 ded 9J010U09 a1} JO uoreIFNUISIP Aedronue S\

"[9SSOA Y} APISINO

ApeaIfe [BLIOJEW WO} UONNLIIU0D J[qISI[3U ATUO [IIM TOSSIA 10J0BAI FUNBISIUISIP o) WOIJ
KJTA}OROIPRI JO UONNQLISIP B JO 9SNBIIQ 3q 03 SI (7) SAIBUIO)E J0J UONSIFUI [I0S WOIJ JSLI Y T,

A3orouyoay,
29 90URIOS
Joy diysioupred oy [,

B

6#

"uonSouI J9jeM PUNOIS J0J PAIOPISUOD dq 0} PAAU UIAJ JOU PIP UONSIZUL

[10S 10} UIOOUO0D Jofew JO SOPI[oNUOIPE] AY) AYM UONUIW J0U S0P V/HH Y} ‘TOAIMOH

“JSLI 91qerdadorun U 9q 0) punoj sem YOIYM ‘[ros Jo uonsadur o 03 A[dde os[e pinom suoseal
Aue Jey) SWINSSe PNOM U0 Inq ‘SIY) J0J SUOSBAI JO[ew AY) JO UOISSNISIP OU ST Y[ “9[qeidodoe
WNWIXeWw aY} Jo ()[/] UBY) SSI] 9q 0} Idjem punoId Jo uonsoul wolj ySL Y} punoy v /44 YL

A3oroutoa],
29 90UQIIS
1oy diysioupred oy,

0¢

Juondwnsse SIy) Ul J001100 M ATV “PAAOWAI JUIdq J0U SI [eLIdJeW Punoi3 mofaq Yy}
Jo yonu jer 9je)s 03 sreadde 110dox oy} pue ‘pOAOWIAI ST [9AJ] PUNOIS dA0qQe [BLIdJeW [[€ suondo
10oq 10 1030831 A} Fundenuod woiy uoneydroaid 199]Jop 0 pue ‘p[AIYS UONBIPEI B SB 10}0BAI

S90UQIRJY
asuodsay
v xipuaddy

o))

Aq ponruqng

56



"(€) 9AIIBUISI[B JOJ PIPA3U 9q P[NOM JeT]) S92IN0SAI [eroueur} oy} Surpuadxa 10 A3orouyda],
(s)uosear Jueoyrugis Aue AJIIUSPI JOU P[NOJ dM ‘UOTIBULIOJUL SIY) YA\ “PIpIaoid uonewrojur 29 J0UAIOS
O# ‘TH# oy} UO Paseq UOIN[OS PUNOS A[[BOIUYId) € SI (7) dAleUId)E Jey) sn o) siedadde 31 ‘Suisojo uy | 1o diyszoured oyJ, | +§
(Sunojiuowr wire) Suof A3orouyday,
SIT} JO 1500 AU} JOJ IBWIIISI UB 1Y) S| "AUS D LY Y} J8 PIPISU 2q 0) dNUNUOD [[IM SULIOJIUOW 29 00USIOS
0l# wd) uof ‘s[jem uonoafur ursn Jo asn 2o130ead 3sed oyp 03 onp jey) sn 03 sreadde osje 3] | 10J diysiounred oyl | €S
SOOUQIOJY w0 Aq ponmuuqng | #
asuodsay

v xipuaddy

57



58



Appendix C

Citizen’s Advisory Board ETR Engineering Evaluation/Cost
Analysis Recommendation
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06-CAB-049

November 21, 2006

Citizens Advisory Board

Co-Chairs
William Flanery
Richard Buxton

Vice Chair
John Bolliger

Members

Seth Beal

D H. DeTonancour
Lila Gold

R.D. Maynard
Willie Preacher
Robert Rodriguez
Fred Sica
Damond Watkins
Douglas Weir
Bruce Wendle

Liaisons
Nick Ceto
U.S. EPA, Region 10

Rick Provencher
DDFO, DOE-ID

Kathleen Trever
State of Idaho

Daryl Koch
State of |daho

Bill Johnson
Idaho Cleanup Project

Support Services
Portage, Inc.

1075 S. Utah Avenue
Idaho Falls, ID 83402
Phone 208.227.1361
Fax 208.523.8860

Richard B. Provencher

U.S. Department of Energy, Idaho Operations Office
1955 N. Fremont Ave., MS 1222

Idaho Falls, ID 83415-1220

Subject: Recommendation #130, Engineering Test Reactor Engineering
Evaluation/Cost Analysis

Mr. Provencher;

This recommendation documents the CAB's support and opposition in the selection of
Alternative 3 of the Engineering Test Reactor Engineering Evaluation/Cost Analysis.

We wish to thank the Department of Energy for this comprehensive information to the

CAB for our review and comment and hope that we continue to work closely together in
this fashion in the future.

Regards,

William S. Flanery
Co-Chairman

(e laeX /) Ldeiin,
Richard L. Buxton
Co-Chairman

Attachment

cc:  Elizabeth Sellers, Manager, DOE-ID
James Rispoli, Assistant Secretary, Office of Environmental Management, DOE-HQ
Doug Frost, HQ EM-30.1
Melissa Nielson, HQ EM-30.1
Kathleen Trever, State of Idaho
Daryl Koch, State of Idaho
Nick Ceto, U S. Environmental Protection Agency
Shannon Brennan, DOE-ID
Nolan Jensen, DOE-ID
Environmental Management Site Specific Advisory Board Chairs
CAB Members
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Engineering Test Reactor Engineering
Evaluation/Cost Analysis

Citizens Advisory Board

Alternative 3 Selection

At the November 2006 meeting, the Citizens Advisory Board (CAB) received a presentation and engaged
in lengthy discussion with various Department of Energy (DOE) and Idaho Cleanup Project (ICP)
personnel regarding the Engineering Test Reactor (ETR) Engineering Evaluation/Cost Analysis (EE/CA).
The CAB had received a copy of the EE/CA prior to the meeting and had numerous questions. The CAB
expressed appreciation for the effort that was put forth by DOE to address their questions and concerns.
Following in-depth discussion, the CAB voted to support Alternative 3 for the key reasons outlined here:

e Balances short-term and long-term Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) objectives for the site.

e The transfer of the reactor vessel to the Idaho CERCLA Disposal Facility (ICDF) reduces the site
footprint for contaminated areas which is one of Environmental Protection Agency’s (EPA) principle
objectives for the [daho National Laboratory (INL).

* Personnel radiation exposure is managed within contractor guidelines, well below DOE standards,
and consideration is given to industrial safety, and employment continuity.

e Lowest total cost when ongoing costs are considered.

Prior to the vote of support, the consensus deliberation process provided a sense for the level of
agreement among the members regarding support of Alternative 3. Among the voting quorum of 10, four
fully support Alternative 3, three supports with minor reservations, one supports with reservations, and
two were opposed.

The CAB believes it is important for DOE to understand the concerns expressed during this deliberation,
both in support and in opposition to Alternative 3. The CAB also believes it is important for DOE to

understand CAB concerns related to the information — or lack thereof — in this specific EE/CA, as well as
suggestions for improvement of future EE/CAs; therefore a brief summary of these items is noted below.

s DOE did not do a thorough job of listing the reasons for each alternative in the EE/CA
o There was very little how this is (or is not) consistent with the overall Idaho Cleanup Project.

o The “reduce the footprint” concept seems to be one of the most important plus factors in both
Alternates 3 and 4. This argument shouid be in the EE/CA.

o The difference between Alternative 2 and 3 can not be very much when it comes to residual
radioactive contamination once the vessel has been either grouted in place or moved to the
land fill and grouted.

RECOMMENDATION # 130 November 21, 2006
Page |
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(o]

Since Alternative 3 has a greater amount of worker exposure and industrial risk, there should
have been more in Alternative 3 on how you planned to mitigate these risks. This information
was received during the latter part of the CAB meeting.

o Alternative 2 should have been given more analysis and consideration.

o)

With the right kind of protective cover, such as a concrete or stone pyramid or other
monumental structure engraved with appropriate warning symbols such as the universal
symbol for radioactivity, it would be protective of human health well beyond 2095 by
preventing such land use as residential.

It was unclear why Alternative 2 wasn’t by far the cheapest why to handle this program as
well. It seems highly unlikely it would cost $500,000 (this number was presented in present
value, not annual costs) per year to monitor the site.

There could have been an Alternative 2A. This would have included a permanent cover over
the grouted ETR.

e The cost factors in the total cost analysis were not clear.

o}

Since this may or may not be an important part of each alternative, they certainly should have
been covered in a clear and concise manner.

For future EE/CA’s, develop more complete cost comparison analyses. Use present value of
money method.

Future operating costs should be included in the alternatives. However, it was clear from the
conference call and the CAB meeting that not enough effort had been put into this. It was
implied that Alternatives 2, 3, and 4 had the same operating costs. We now know that this
cannot be true. One of the justifications for Alternative 3 vs. Alternative 2 was the verbal
assurance that Alternative 3 would have lower, but unspecified, ongoing costs vs.
Alternative 2. Also need to see some breakdown of costs for a typical year such as sampling
labor, lab analysis costs, etc. This shows diligence. When you convert this to present worth,
you should indicate how many years are included and what discount/interest rate you used. It
should stop at 20, as the requirements beyond this could be different, and the present worth of
years 21 though infinity is close to zero anyway. In the presentation to the CAB, it was good
to see that DOE had rounded off the numbers to 1-2 significant figures, giving a better
representation of their accuracy.

e Safety: workers now and public in the future

o The safety of the workers handling this project should have been made a more important part
of the study. Grouting the reactor in place seems like the easiest and safest way to isolate this
hot vessel. Any worker exposure that can be avoided should be avoided.

o The EPA is using unnecessary exposure for workers to reduce the footprint.

o The potential house and garden next to the ETR site argument is unrealistic. No one is going
to build a home next to an abandoned reactor. However, the same exposure argument could
be made for an industrial use or a future INL mission which is far more credible.

RECOMMENDATION # 130 November 21, 2006
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o It was expressed there is not consistency on each item in the Idaho Cleanup Project. It is not
understood why it is acceptable to leave some items in place and to move others.

o It was suggested that the ICDF might become a high-tech Radioactive Waste Management
Complex (RWMC). Is this consistent with the [CP vision?

o If the reactor vessel is to be removed and placed in the ICDF, then ICDF may be designated
as a waste dump site for everything on the INL By reducing the footprint, it seems that we
will have put in place another high-level waste storage site. [f the ETR vessel was left in the
containment and grouted in place there would only be one area of concern. There was a
scenario mentioned that discussed the type of standards the INL will be in a 100-year time
period, those areas that will have administrative controls will never be able meet residential
standards. Further more, there is concern that once that [CDF is utilized for the ETR vessel,
then it will set precedence for all waste (reactor) to be placed there including waste from
other Environmental Management Sites. Finally, there is concern that if the ICDF is used for
this type of waste there may be a remote possibility that other Environmental Management
cleanup sites may look at the INL as a disposal area.

o CAB was assured by the description of the contractor’s extensive large load lifting
experience.

o The idea that DOE is just moving waste around the site from one place to another is not valid.
The RWMC and the ICDF are the two places “planned” for storage of contaminated material.
Limiting the long-term storage of as much of the material at the site that can be put into these
two locations is how the “footprint” mentioned above is decreased.

'RECOMMENDATION # 130 November 21, 2006
Page 3
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