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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 254 Millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters -0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0914 meters meters 1.094 yards
mi’ 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.0836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
tons 0.907 metric tons metric tons 1.102 tons
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 Milliliters liters 1.057 quarts
cups 0.24 Liters liters 0.264 gallons
pints 047 Liters cubic meters 35315 cubic feet
quarts 0.95 Liters cubic meters 1.308 cubic yards
gallons 3.8 Liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit

then multiply
by 5/9

9/5, then add
32
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1.0 INTRODUCTION

Th document contains the removal action work plan for the 105-D and 105-H Reactor
buildings and ancillary facilities'. These buildings and facilities are located in the 100-D/DR and
100-H Areas of the Hanford Site, which is owned and operated by the U.S. Department of
Ene-~ (DOE), in Benton County, Washington. The 100 Areas (including the 100-D/DR and
100-H Areas) of the Hanford Site were placed on the U.S. Environmental Protection Agency’s
(EPA’s) National Priorities List under the Comprehensive Environmental Response,
( npensation, and Liability Act of 1980 (CERCLA). The DOE has determined that hazardous
substances in the 105-D and 105-H Reactor buildings and ancillary facilities present a potential

it to human health or the environment. The DOE has also determined that a non-time-
critical removal action is warranted at these facilities.

Alte atives for conducting a non-time-critical removal action were evaluated in the Engineering
Evaluation/Cost Analysis for the 105-D Reactor Facility and Ancillary Facilities (DOE-RL

. )0a) and Engineering Evaluation/Cost Analysis for the 105-H Reactor Facility and Ancillary
Facilities (DOE-RL 2000b). The engineering evaluation/cost analyses (EE/CAs) resulted in €
recommendation to decontaminate and demolish the contaminated reactor buildings (except for
the reactor blocks) and the ancillary facilities, and to construct a safe storage enclosure (SSE)
over the reactor blocks. The recommendation was approved in an action memorandum (Ecology
and DOE 2000) signed by the Washington State Department of Ecology (Ecology) and DOE.
The OE is the agency responsible for implementing the removal actions in the 105-D/DR and
105 Areas. Ecology is the lead regulatory agency for facilities in the 100-D/DR Area and in
the 100-H Area. The term “lead regulatory agency” hereinafter refers to this authority. This
removal action work plan supports implementation of the non-time-critical removal action.

1.1 PURPOSE AND OBJECTIVE OF THE REMOVAL ACTION

WORK PLAN

The purpose of this removal action work plan is to establish the methods and activities to
perform the following removal action functions:

e Modify structures as necessary and construct interim safe storage (ISS) enclosures for the
105-D and 105-H Reactor buildings

e Complete decontamination and decommissioning (D&D) of the 103-D Unirradiated Fuel
Element Storage Building

! The term “facilities” is used generically to encompass all the structures, buildings, tunnels, piping, etc., associated
with the buildings. However, with regard to the reactor buildings (i.e., 105-H and 105-D), the reactor blocks are not
included in the removal action.
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1.3  FACILITY STORY AND DESCRIPTION
1.3.1 Facility History

he reactor buildings, designated as the 105-D (or D Reactor) and the 105-H (or H Reactor),
were two of the nine water-cooled, graphite-moderated reactors constructed in the Hanford Site’s

)O Areas (Figure 1-1) by the U.S. Government to support the plutonium-production effort
initiated in 1942, Ther :tors were located along the southern bank of the Columbia River in
southeastern Washington State. Construction of the 105-H Reactor began March 1948;
operations began in October 1949, and the reactor was shut down in April 1965. Construction of
the 105-D Reactor began in November 1943; operations began in December 1944, and the
reactorw  utdown ~ June 1967. The 105-H and 105-D Reactors were placed in final
shutdown mode, declared as surplus by DOE, and D&D will be performed on each of the
reactors.

On May 16, 1985, DOE published in the Federal Register (50 FR 20489) a “Notice of Intent to
Prepare an Environmental Impact Statement on Decommissioning the Eight Shutdown
Production Reactors Located at the Hanford Site Near Richland, Washington.”

In December 1992, a final environmental impact statement (FEIS) (DOE 1992) was issued that
analyzed five decommissioning alternatives for the eight shutdown reactors. The FEIS
recommended safe storage of the reactors followed by deferred one-piece removal of the reactor
1 cks. In September 1993, a Record of Decision (ROD) (58 FR 48509) documented the
selection of the safe storage/deferred removal alternative for all the 100 Areas’ surplus
production reactors, with the exception of the 105-N Reactor. The 105-N Reactor was shut
down with no intent for reuse in 1991 (DOE-RL 1995) and therefore was not included in the
FEIS (DOE 1992).

1.3.2 Facility Descriptions

1.3 1 105-D and 105-H Reactor Buildings. The 105-D and 105-H Reactor buildings are
reinforced-concrete and concrete-block structures with steel framing. The lower levels of the
buildings and central portions surrounding the reactor blocks are primarily constructed of
reinforced-concrete walls, 0.9 to 1.5 m (3 to 4.9 ft) thick. Each reactor building includes the
fo >wing components:

e Reactor block

e Fuel storage basin (FSB)

e ] er and outer horizontal control rod (HCR) rooms

e Vertical safety rod (VSR) winch level
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Front-face work area

Fans and ducts for air ventilation and recirculating inert gas systems, including water-cooling
systems

Supporting offices, shops, and laboratories.

Figures 1-2 and 1-3 show the layout of the buildings at ground level, including some of the areas
described above. The ¢ side dimensions of the 105-H Reactor building are approximately

|l mbv 91 mby37m (363 ft by 298 ft by 120 ft) high. The outside dimensions of the

5 sactor building are approximately 105 m by 78 m by 37 m (346 ft by 256 ft by 120 ft)

high.

Roof construction of the 105-D Facility was primarily pre-cast concrete pan: ; or poured
insulating concrete. The majority of the roof (excluding the FSB) was replaced in 1995. The old
pre-cast panels-were removed (mainly above the process areas) because water infiltration had
caused cracking and the rebar-to-concrete bond had disintegrated. The new roof consists of a
5-cm (2-in.) metal-fluted decking covered with 10 to 15 cm (3.9 to 5.9 in.) of urethane foam and
two applications of silicon-based overcoat. The existing roof now meets the 22.7 kg/m* dead
load and 13.6 kg/m? live load of the original 20-year life-span design capacity. The 105-H roof
(including the FSB) was replaced with a similar roof in 1993 and 1994.

The intern:  1youts of retired 100 Areas’ reactors are typically defined in terms of areas. The
a1 are identified as follows:

e Module 1 (the general ancillary area of the 105-H and 105-D Reactor buildings located
outside of the shield walls)

e Module 2 (the area within the shield walls, including the reactor blocks)
e FSB areas
Ancillary buildings.

Figures 1-4 and 1-5 provide the layout for the 105-D and 105-H Facilities, depicting the
relationships of these four areas. A more detailed description follows.

1.3.2.1.1 Module 1. Module 1 provided ancillary support areas during former reactor
operations. These support areas included office areas, the reactor control room, outer rod room,
tool storage rooms, restrooms, cooling water influent areas, change rooms, ventilation equipment
areas, electrical systems areas, and other infrastructure support.
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Key elements of the SSE design are as follows:

e Use existing shield walls as the basis for establishing the SSE footprint and as prime
components of the structure

e Remove exterior floors and decking to within the minimal acceptable distance of the wall for
integrity of the remaining structure

e Seal all wall penetrations securely so penetration closures will not be dislodged in a seismic
event or from wind loads

e ..ovii access door(s) for S&M activities

e Provide for ventilation of the facility, if required, during surveillance inspections and
maintenance activities

e Address closure of a subsurface tunnels and pipes that will be left in place to prevent w r
or pest intrusion

Allow for decontamination of equipment and structural components to the extent reasonable
for radioactive and hazardous material volume reduction, ALARA practices, and, if practical,
the release of material for unrestricted use

e Provide a lighting system and convenience receptacles designed to provide adequate
illumination for access/egress and adequate power for S&M activities

e rovide a remote monitoring system for flooding and temperature monitoring with a read-out
at a central monitoring station.

2.1 Waste Disposal

All waste management activities will be performed in accordance with waste management
ARARSs identified in the action memorandum for the 105-H and 105-D Reactor buildings and
ancillary facilities (Ecology and DOE 2000). Waste from this action will either be disposed at
the ERDF or at lead regulatory agency and EPA-approved offsite disposal facility. Treatment of
waste may be necessary prior to disposal at the ERDF, and containerized waste may be stored at
the ERDF with EPA concurrence while the waste is awaiting treatment.

If transuranic or mixed waste is encountered, storage is allowed at the Hanford Site’s CWC on a
case-by-case basis and requires lead regulatory agency and EPA approval. Certain material is

gible for salvage and recycling, which is encouraged if the-appropriate regulatory
requirements are met and it is economically feasible for the project to do so. Liquid waste will
either be sent to the Hanford Site’s Effluent Treatment Facility (ETF) or will be treated to meet
the acceptance criteria of the receiving facility. Section 4.2 discusses waste management in
further detail.
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WAC 173-304, “Minimum Functional Standards for Solid Waste Handling,” Washington
Administrative Code, as amended.

W/ 173-340, “Model Toxics Control Act-Cleanup,” Washington Administrative Code,
as amended.

WAC 173-400, “General Regulation for Air Pollution Sources,” Washington Administr ive
Code, as amended.

WAC 173-480, “Emission Limits for Radionuclides,” Washington Administrative Code,
as amended.

WAC 232-012-297, “Endangered, Threatened, and Sensitive Wildlife »jecii Classification,”
Washington Administrative Code, as amended.

WAC 246-247, “Radiation Protection -- Air Emissions,” Washington Administrative Code,
as amended.

WAC 296-62, “Department of Labor and Industries,” Washington Administrative Code,
as: ended.

WHC, 1989, 105-F and —H Basins Moisture Study Report, WHC-SD-TI-037, Westinghouse
Hanford Company, Richland, Washington.

W 2, 1991, Sampling and Analysis Plan for the 105-F and —H Fuel Storage Basins,
WHC-SD-DD-AP-012, Westinghouse Hanford Company, Richland, Washington.

WHC, 1996, Radiological Containment Guide, WHC-EP-07949, Rev. 1, Westinghouse
Hanford, Inc., Richland, Washington.
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APPENDIX B

AIR MONITORING PLAN

B.1 IN.RODUCTION

The decontamination and decommissioning (D&D) activities for the 105-D and 105-H Reactor
Facilities are initial steps in placing the 100 Area reactor buildings into interim safe storage
(ISS). All of these D&D activities have been identified as Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) program activities (DOE-RL
2000a, 2000b). Quantification of radioactive emissions, implementing best available
lionuclide control technology (BARCT), and air monitoring have been identif .as
substantive requirements (i.e., relevant and appropriate requirements). A BARCT compliance
demonstration is determined by the regulatory agency on a case-by-case basis. These substantive
|[uirements are in accordance with Washington Administrative Code (WAC) 246-247-040.
This appendix presents compliance with those requirements.

The ancillary facilities (103-D Unirradiated Fuel Element Storage Building, the 190-DR Process
W er Pumphouse, 1713-H Warehouse, and the 1720-HA Arsenal) are not included in this air
monitoring plan. Prior to D&D of these facilit” , when the additional information becomes

ava ble, this plan will be updated as appropriate and submitted to the lead regulatory agency for
approval.

B.1 Planned Activities

B.1 1 105-D and 105-H Reactor Facilities. The D&D activities on the 105-D and

105-H Reactor Facilities have the potential to generate particulate radioactive air emissions. The
construction of the safe storage enclosures (SSEs) will not have potential-to-emit (PTE)

rad ctive air emissions because the contamination will be fixed or removed during D&D. Both
reactor facilities D&D activities will be performed during the same time period (in parallel). or
each facility, the three areas of concern for air emission releases are as follows:

e Operations support areas (Module 1) (e.g., office areas, reactor control room, tool storage
rooms, restrooms, cooling water influent areas, change rooms, ventilation equipment areas,
electrical systems areas, and other infrastructure areas)

e Inner rod room, work area, and laboratories (Module 2)

e Fuelsto e basins (FSBs).
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The near-facility air monitors are the means/methods to verify emissions. The operation of these
monitors will follow the protocol established for near-facility monitors on the Hanford Site.

isically, the samplers will run continuously for 2 weeks (or for the duration of the radiological
work if less than two weeks). The 2-week samples will be analyzed for total alpha and total beta.
The samples will be composited quarterly and analyzed for Gamma Energy Analysis
radionuclides, strontiv 90, isotopic uranium, and isotopic plutonium. The data results will then
be entered into the Automated Bar Coding of Air Samples at Hanford (ABCASH) database for
record keeping and reporting. The data from these monitors will be included in the annual
reports prepared for the Hanford Site.
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