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II. Background and Facility Description

The N Reactor facility is located in the 100-N Area on the Hanford Site, located along the
southern shore of the Columbia River in southeastern Washington State. The area houses
the 105-N Reactor, support facilities such as water treatment facilities, administrative
office buildings, laboratories, maintenance shops, and utility structures. The 105-N
Reactor served a dual mission, producing special nuclear materials and providing steam
to generate electricity. The reactor ceased operations in 1987; preservation efforts were
stopped in 1991. Facility deactivation was completed in July 1998, which placed the
facilities in a safe and stable condition, minimizing the long-term cost of surveillance and
maintenance (S&M) and protecting workers, the public, and the environment.

105-N Reactor Building. The 105-N is a 4,000-megawatt (thermal) nuclear reactor
designed to operate as a dual-purpose reactor. The reactor core is a graphite-moderated,
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By-product steam was routed to a nearby privately operated facility (185-N Hanford
Generating Plant [HGP]) to produce approximately 860 megawatts of electricity.
Construction of N Reactor began in December 1959 and was completed in October 1963.
N Reactor was the last of the Hanford Site graphite-moderated reactors. The facility
contains the reactor block, front and rear elevators, pipe galleries, exhaust fans, a
receiving basin for spent fuels, offices, control rooms, electrical and instrument rooms, a
shop area, ventilation supply, metal preparation and storage areas, fuel storage basin, and
a transfer area. On the south side of the building is the 109-N Heat Exchanger Building,
which shares a common wall with 105-N.

The footprint of the 105-N facility is approximately 7,939 m” (85,450 ft*) and includes
three below-grade floor areas (minus 10-foot level, minus 16-foot level, and minus
21-foot level), main floor area (0-foot level), and four above-grade floor areas (plus

15 foot level, plus 28-foot level, plus 40-foot level, and plus 60-foot level). The roof is at
the plus 70-foot level and also includes a penthouse structure that extends to 24

meters (m) (80 ft) above grade. The reactor core and other primary reactor support areas
are constructed of reinforced concrete and mass shield walls. Interior walls are composed
of steel frame, concrete block (concrete masonry unit), and insulated panel construction.
The exterior of the building is covered with insulated corrugated-metal wall panels. The
roof is covered with built-up roofing with felt strips near the edges and over-covered with
urethane foam and two sealer coatings.

The reactor core is composed of interlocking graphite bars containing zirconium-alloy
pressure tubes, which held the zirconium alloy-clad uranium-metal fuel elements.
Reactivity and reactor power levels were controlled using horizontal control rods and a
vertical ball-drop system. Boron was the primary neutron-absorbing material used in the
control rods and ball-drop system.

Deactivation of the 105-N facility was completed in 1998, which included shutdown and
isolation of operational systems, cleanup of radiological and hazardous waste, inventory
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of remaining hazardous materials, sealing access areas, and securing the facility.
Although deactivation was completed, portions of the building (e.g., steam generator
cells) remain as high-radiation areas and airborne radiation areas. The 109-N facility
contains a large amount of asbestos and asbestos-containing materials that were primarily
used for thermal insulation. In addition, lubricating oils and/or hydraulic fluids remain in
some pieces of equipment.

The contaminants of concern potentially found in the 105-N and 109-N facilities include
the following materials:
e Radionuclides, including Tritium (H-3), Carbon-14, Cobalt-60, Nickel-59,
Nickel-63, Strontium-90, Technetium-99, Cesium-137, Europium-152,
Europium-154, Plutonium isotopes, and Americium-241.

e Non-radioactive hazardous substances, including friable and nonfriable
forms of asbestos, lead paint, lead shielding, polychlorinated biphenyls
(PCBs) (e ,1 tl S ,n iry (in swi  ies, 'S, and
thermometers), refrigerants (freon), petroleum products, water treatment
products, lubricants, corrosives, high-efficiency particulate air filter
media, and sodium-vapor and mercury-vapor lighting.

USDOE is the lead agency for conducting this removal action, and the

Washington State Department of Ecology (Ecology) is the lead regulatory

agency per the Tri-Party Agreement. USDOE and Ecology have determined that a non-
time critical removal is appropriate for the removal of the risk associated with the 105-N
and 109-N facilities. This decision is consistent with the Hanford Federal Facility
Agreement and Compliance Order (HFFACO) Milestone M-93-20, which requires that
USDOE complete the 105-N Reactor ISS no later than September 30, 2012.

III. Threat to Public Health, Welfare, or Environment

The 105-N and 109-N facilities are contaminated with hazardous substances, primarily
radionuclides. The source, nature, and extent of contamination within the 105-N and
109-N facilities are related to the specific operations conducted at each facility. In
general, contamination in the 105-N Reactor Building resulted from activities associated
with operation of a closed-loop, graphite-moderated, water-cooled reactor used to
produce weapons-grade plutonium and steam for electric power generation. Activities
conducted at the 105-N facility included storage and handling of green reactor fuel;
general maintenance of the reactor systems; handling, storage, and shipping of irradiated
reactor fuel; and collection and discharge of solid and liquid waste materials. These
activities generated a variety of radioactive, nonradioactive hazardous, and mixed wastes
in the 105-N Reactor Building. In addition, some other forms of hazardous material
contamination (e.g., asbestos, lead shielding) are related to the structural components of
the facility.

Contamination in the 109-N Heat Exchanger Building resulted from activities associated
with the generation and transmission of steam to the HGP to generate electricity.
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