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EXECUTIVE SUMMARY
Facility Background and Mission

The United States Department of Energy (DOE) was authorized by Public Law 96-164" to provide a
research and development facility for demonstrating the safe permanent disposal of transuranic (TRU)
wastes from national defense activities and programs of the United States exempted from regulations by
the U.S. Nuclear Regulatory Commission. The Waste Isolation Pilot Plant (WIPP), located in
southeastern New Mexico near Carlsbad, was constructed as an underground repository for disposal of
TRU wastes.

In accordance with the 1981 and 1990 Records of Decision,? 3 the development of the WIPP began with a
siting phase, during which several sites were evaluated and the present site selected based on extensive
geotechnical research, supplemented by testing. The U.S. Congress enacted the WIPP Land Withdrawal
Act® of 1992 (Public Law 102-579) to remove the WIPP from resource extraction and other land use that
could impact the long term confinement of radioactive materials.

CH waste disposal operations began in March 1999. Disposal operations consist of receiving the TRU
waste shipping casks, removing the waste containers from the shipping cask, transporting the waste
containers to the underground, and placing the waste in the disposal rooms. The WIPP is currently
planning to receive remote handled (RH) waste in late 2006.

This RH Documented Safety Analysis (DSA) determines the RH safety basis necessary to ensure the
safety of workers, the public, and the environment from the hazards associated with RH waste handling
and disposal operations at the WIPP.

Facility Overview

The WIPPislocated in Eddy County in southeastern New Mexico as shown in Figure 1.3-2. The WIPP
islocated in an area of low population density with no industrial, commercial, institutional, recreational
or residential structures within the WIPP site boundary.

The WIPP is designed to receive and handle 500,000 cubic feet per year (ft*/yr) CH waste and

10,000 ft*/yr RH waste. The WIPP has a TRU waste disposal capacity of 6.2 million ft3, of which
250,000 ft* is RH waste as established in the Record of Decision® as atotal volume. The WIPP LWA of
1992° limits the total RH TRU activity to 5.1 million curies.

The WIPP is divided into surface structures, shafts, and subsurface structures as shown in Figure 2.4.3.
The WIPP surface structures accommodate the personnel, equipment, and support services required for
the receipt, preparation, and transfer of waste from the surface to the underground. The surface
structures are located in an areawithin a perimeter security fence. Waste handling operations at the
WIPP are conducted in the Waste Handling Building (WHB), which is divided into the CH waste
handling area, the RH waste handling area, and support areas. The RH waste handling areaincludes the
RH bay, hot cell complex, and hot cell HEPA filter gallery.

Vertical shafts, including the waste shaft, the salt handling shaft, the exhaust shaft, and the air intake
shaft, extend from the surface to the underground horizon as shown in Figure 2.4-3. The waste shaft is
located between the CH and RH areas in the WHB.
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The WIPP underground consists of the waste disposal area, construction area, north area, and the waste
shaft station area. The WIPP underground ventilation allows mining and disposal operations to proceed
simultaneously. The CH and RH waste disposal areais a 100 acre area on a horizon located 2,150 feet
beneath the surface in a deep, bedded salt formation. Waste is transferred from the surface to the
disposal horizon through the waste shaft using a hoist and conveyance. Disposal is permanent with ho
intent to retrieve at thistime.

A typical disposal panel consists of seven disposal rooms. Each room is 33 feet wide, 13 feet high, and
300 feet long. The disposal rooms are separated by pillars of salt 100 feet wide and 300 feet long. Panel
entries at the end of each of these disposal rooms are also 33 feet wide and 13 feet high and will be used
for waste disposal, except for the first 200 feet from the main entries. The first 200 feet are used for
installation of the panel closure, not disposal. The RH waste canisters will be disposed of in boreholesin
the walls of the disposal rooms and panel entries. When RH waste handling operations start, the RH
waste will be emplaced in disposal boreholes, prior to filling a disposal room with CH waste.

Facility Hazard Categorization

The WIPP is classified as a Hazard Category 2 facility. The hazard categorization was determined in
accordance with DOE-STD-1027-92,° and is based on the maximum radiological contents of asingle
55-gallon drum of CH waste at 80 plutonium-239 equivalent curies (PE-Ci) as derived in Chapter 3.

Safety Analysis Overview

The principal operations at the WIPP involve the receipt and disposal of TRU mixed waste. WIPP RH
waste handling operations considered in this DSA include the following:

» Receipt and disposal of RH waste containers including movement of the RH waste containers by
transfer cars, cranes, the waste hoist, and the underground 41-ton forklift

» Receipt and disposal of waste containers
»  Waste handling equipment maintenance and operation
»  Waste handling, storage, and disposal facilities maintenance

* Inclement weather events (rain, snow, tornado, high wind) impacting waste handling and storage
facilities
» Vehicles (trucks and air craft) impacting WHB

Hazards associated with normal WIPP operations include mining dangers, high voltage, compressed
gases, confined spaces, radiological and non-radiological hazardous materials, non-ionizing radiation,
high noise levels, mechanical and moving equipment dangers, working at heights, construction, and
material handling dangers. Waste handling operations at the WIPP do not involve high temperature and
pressure systems, or electromagnetic fields. Routine occupational hazards are regulated by DOE-
prescribed Occupational Safety and Health Administration and by Mine Safety and Health
Administration standards. Programs for protecting WIPP workers from hazardous materials are
discussed in Chapter 8.

The RH accident analysis complies with the requirements of DOE-STD-3009-94’ and DOE-STD-1027-
92.° The accidents selected for quantitative analysis are considered Derivative Design Basis Accidents
(DBAS), as defined in DOE Standard 3009-94.” The DBAs are used to evaluate the consequences and
the response of WIPP structures, systems and components (SSCs) to the range of bounding accident
scenarios to which the facility could be subjected. Events are grouped into accident categories including
operational events and natural phenomena and external events. Operational eventsinclude fire,
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explasion, waste container breach due to drop, crush, or puncture, and criticality. Operational, natural,
and external initiating events are listed below.

Operationa Events

* RH-1Fireinthe WHB

e RH-2Firein the Underground

* RH-3 Explosions Followed by Firein the WHB

* RH-4 Explosionsin the Underground

* RH-5Waste Container(s) Breach in the WHB

* RH-6 Waste Container(s) Breach in the Underground

Natural Events

* RH-8 Seismic

* RH-10 Lighting Strikes WHB - Damages Waste Containers

e RH-11 Snow/Ice Load on WHB Roof Causes Roof to Fall - Damages Waste Containers
* RH-12 Loss of Electrical Power

External Events

* RH-7 Aircraft Crash
e RH-9 External Fires Damage WHB and Waste Containers

Criticality is not included as analysis has shown that criticality isincredible at the WIPP for waste that
meets the fissile limits imposed in the TSRs and implemented at generator sites through adherence to
DOE/WIPP 02-3122, Rev. 5 (Draft), Transuranic Waste Acceptance Criteria for the Waste Isolation
Pilot Plant.® Some of the preventive features identified in the RH DSA include the safety class WHB,
hot cell complex, and automatic /manual fire suppression system on underground waste handling
equipment and the safety significant fire water supply and distribution, and WHB fire suppression
system. Chapter 4 identifies the safety class and safety significant SSCs and Chapter 5 identifies the
credited controls to prevent arelease of radiological or hazardous material at WIPP.

Organizations

DOE has the overall responsibility for the design, construction, operation, and decommissioning of the
WIPP. Within the DOE, the Assistant Secretary for Environmental Restoration and Waste Management
(EM) is responsible for implementing the radioactive waste disposal policy. In 1993, the DOE Carlsbad
Area Office, now the Carlsbad Field Office (CBFO), was created to be directly responsible for the WIPP
Project. The CBFO has overall quality assurance responsibility for the WIPP. The CBFO reportsto the
DOE-EM.

Sandia National Laboratory is currently responsible for performance assessment of the WIPP in
compliance with 40 CFR 191 Subparts B and C.*

Washington TRU Solutions LLC (WTYS) isthe current MOC. The preparation of this RH DSA was
developed under direction of WTS, using support services of Washington Safety Management Solutions.
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Safety Analysis Conclusions

This DSA describes the RH waste handling operations at the WIPP including the waste received, handled
and disposed of, the associated hazards, and controls necessary to protect workers, the public, and
environment. The safety basis demonstrates that WIPP can be operated with an acceptable level of safety
compliant with 10 CFR 830, Subpart B.°

DSA Organization

Revision 0 of the WIPP RH DSA isa 17 chapter document that includes the content required by
DOE-STD-3009-94."
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SITE CHARACTERISTICS
1.1 I ntroduction

This chapter provides information on the location of the Waste Isolation Pilot Plant (WIPP) site and the
Site characteristics to support assumptions used in the hazards and accident analysis for potential external
and natural event accident initiators and accident consequences. Included isinformation on: (1) site
geography, (2) demographics, (3) nearby land use, (4) meteorology and (5) seismicity.

12 Requirements

The United States Department of Energy (DOE) was authorized by Public Law 96-164, Department of
Energy National Security and Military Applications of Nuclear Energy Authorization Act of 1980, to
provide a research and development facility for demonstrating the safe permanent disposal of transuranic
(TRU) wastes from national defense activities and programs of the United States exempted from
regulations by the U.S. Nuclear Regulatory Commission (NRC). In accordance with the 1981 and 1990
Records of Decision,?* the devel opment of the WIPP was to proceed with a phased approach.
Development of the WIPP began with a siting phase, during which several sites were evaluated and the
present site was selected based on extensive geotechnical research and testing. Information relating to
ecology, extractable resources, water and air quality, environmental radioactivity, surface and ground
water hydrology, and geology, necessary to support the long term performance assessment of the
repository, isfound in Title 40 CFR Part 191 Compliance Certification Application for the Waste
Isolation Pilot Plant, DOE/CA0-1996-2184.*

During construction al the federal lands within the WIPP Site Boundary were managed in accordance
with the terms of Public Land Order 6403° and a DOE/U.S. Bureau of Land Management (BLM)
Memorandum of Understanding.®

On October 30, 1992, the WIPP Land Withdrawal Act (LWA), Public Law 102-579, as amended by
Public Law 104-201’ transferred the land from the U.S. Department of the Interior to the DOE.
Consistent with the WIPP mission, lands within and around the WIPP Site Boundary are administered
according to amultiple land use policy. During operations, the area within the WIPP site boundary will
remain under federal control.

13 Site Description
131 Geogr aphy

The WIPP siteislocated in Eddy County in southeastern New Mexico (Figure 1.3-1). The center of the
WIPP siteis approximately 103°47'27" West longitude and 32°22'11" North latitude.

Prominent natural features within five miles (8.0 km) of the center of the WIPP site include Livingston
Ridge and Nash Draw, which are located about five miles (8.0 km) west (Figure 1.3-2). Livingston
Ridge, the most prominent physiographic feature near the WIPP site, is a northwest facing bluff (about
75 ft or 22.9 m high) that marks the east edge of Nash Draw (a shallow drainage course about five miles
[8.0 km] wide).

The Pecos River is about 12 miles (19.3 km) west of the WIPP site at its nearest point. The Guadalupe
Mountains are about 42 miles (67 km) and the Guadal upe Mountains National Park is about 65 miles
(104.5 km) from the WIPP site. The nearest prominent man-made features are oil well drilling and
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piping equipment, the city of Loving (with a 2000 population of 1,326) which is 18 miles (29.0 km) west
southwest, and the city of Carlsbad (with a 2000 population of 25,625) which is 26 miles (41.8 km) west.

1311 WIPP Area

The area of land that lies within the WIPP Land Withdrawal Areaforms a square, four miles (6.4 km) on
aside. It contains 10,240 acres or 4,146 hectares (16 mi? or 41.4 km?) including Sections 15-22 and
27-34 in Township 22 South, Range 31 East. The area containing the WIPP surface structuresis
surrounded with a chain link fence and covers about 34 acres or 14 hectares in Sections 20 and 21 of
Township 22 South, Range 31 East. Thisfenced areaisthe WIPP Property Protection Area (PPA). The
location and orientation of the WIPP surface structures are shown in Figure 2.4-1. These structures
include but are not limited to the Waste Handling Building (WHB) where radioactive waste is received
and prepared for underground disposal, four shafts to the underground area, a Support Building
containing laboratory and office facilities, showers, change rooms for underground workers, an exhaust
filter building, water storage tanks and pump house, trailers and auxiliary buildings for personnel offices,
and two warehouses. Support structures outside of the chain link fence include sewage stabilization
ponds, two meteorological towers, a communication tower, two mined-rock (salt) piles, and evaporation
ponds for managing site runoff.

There are no industrial, commercial, institutional, recreational or residential structures within the

WIPP site boundary. Accessto the WIPP siteis provided by two roads that connect with

U.S. Highway 62/180, 13 miles (21 km) to the north, and New Mexico Highway 128, 4 miles (6.4 km)
to the south. The north access road is used to transport TRU mixed waste from U.S. Highway 62/180 to
the site. The north access road is used by personnel, agents and contractors of the DOE on official
business related to the WIPP and personnel, permittees, licensees, or lessees of the BLM. The south
access road is maintained by Eddy County and multiple use accessis allowed.

There are several oil and gas wells around the periphery of the WIPP Site Boundary. One gas pipelineis
within the WIPP Site Boundary, oriented northeast southwest, and is about 1.2 miles (1.9 km) north of
the center of the WIPP surface structures at its closest point.

The areas that have been designated as subdivisions within the WIPP Site Boundary are defined below
and depicted in Figure 1.3-3.

The WIPP Land Withdrawal Areaforms asquare, four miles (6.4 km) on a side and contains
10,240 acres (4,146 hectares).

The WIPP PPA is an area of approximately 35 acres (14 hectares) surrounded by a chain link fence
topped with barbed wire.

The WIPP site boundary, Exclusive Use Area (EUA) is an area of approximately 290 acres (117
hectares) that contains the PPA. It is surrounded by a barbed wire fence, posted no trespassing and is
restricted to DOE use only.

The Off-Limits Areais an area of approximately 1,421 acres (575 hectares) that contains the WIPP Site
Boundary. Thisareais posted "No Trespassing,” but is leased for grazing and hunting is allowed.

The Evaluation Guideline is applied at the EUA boundary. The EUA boundary is approximately 285
meters (m) from the underground ventilation exhaust and the WHB. The PPA boundary is the public
exclusion and access control point.
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A zone, provided between the mined area underground and the WIPP site boundary is a minimum of

one mile (1.6 km) wide. This thickness was specified based on recommendations made by Oak Ridge
National Laboratory (ORNL). The ORNL recommendation of oneto five miles (1.6 to 8.0 km) for the
size of the zone of intact salt was to preclude unacceptable penetration of the salt formation. The ORNL
stated that the actual size of the zone must be based on site dependent factors including drilling
operations, mining operations and salt dissolution rates. Thiswas addressed in SAND 78-1596,
Geological Characterization Report,® where the authors state that the one mile (1.6 km) thickness should
provide more than 250,000 years of isolation using very conservative dissolution assumptions.

1.3.1.2 Exclusion Area Land Use and Control

On October 30, 1992, the WIPP LWA" transferred the land from the U.S. Department of the Interior to
the DOE. Consistent with the WIPP mission, lands within and around the WIPP site boundary are
administered according to a multiple land use policy. During operations, the area within the WIPP site
boundary will remain under federal control.

The Waste I solation Pilot Plant Land Management Plan (DOE/WIPP 93-004)° allows public access to
the WIPP 16-section area up to the DOE EUA for grazing purposes and up to the DOE Off-Limits Area
for recreational purposes. Public accessis controlled by the WIPP site 24-hour security force.

The DOE will not permit subsurface mining, drilling, or resource exploration unrelated to the WIPP
within the WIPP Site Boundary during facility operation or during the period of active institutional
controls. Mining and drilling for purposes other than those which support the WIPP are prohibited
within the 16 sections by the LWA. This prohibition precludes slant drilling under the WIPP site from
within or outside the site, with the exception of existing rights under federal oil and gas leases No.
NMNM 02953 and NMNM 02953C, which shall not be affected unless a determination is made to
require the acquisition of such leases to comply with final disposal regulations or with the solid waste
disposal act.

Within the PPA, public access is restricted to employees and approved visitors. Within the EUA access
isrestricted to authorized personnel and vehicles. In addition, small areas have been fenced to control
access to material storage areas, borrow pits, the sewage stabilization ponds, and biological study plots.

1.3.1.2.1 Agricultural Uses

The five-mile (8.0 km) radius encompasses grazing allotments of three separate ranches. All the land
within the WIPP site boundary except for the EUA (290 acres [117 hectares]) has been leased for
grazing, which is the only significant agricultural activity in the vicinity of the WIPP. Grazing operates
within the authorization of the Taylor Grazing Act of 1934, the Federal Land Policy and Management
Act, the Public Rangelands Improvement Act of 1978, and the Bankhead-Jones Farm Tenant Act of
1973. Portions of two grazing allotments administered by the BLM fall within the Land Withdrawal
Area: Livingston Ridge (No. 77027), and Antelope Ridge (No. 77032) (DOE/WIPP 93-004).° The
Smith Ranch, owned by Kenneth Smith, Inc. of Carlsbad, New Mexico, has lease rights to 2,880 acres
(1,166 hectares) within the northern portion of the WIPP site boundary. J. C. Mills of Abernathy, Texas,
owner of the Mills Ranch, has lease rights to 7,360 acres (2,980 hectares) within the southern portion of
the WIPP site boundary. The Mills ranch house is located about 3.5 miles (5.6 km) from the center of the
WIPP site but outside the WIPP site boundary.
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1.3.1.2.2 Water Use

Uses of surface or groundwater in the vicinity of the WIPP site include several windmills throughout the
areato pump groundwater for livestock, and severa pondsto capture runoff for livestock. The WIPP fire
and potable water are obtained via 10 inch (25.4 centimeter) water pipeline managed by the city of

Carlsbad.

132 Demogr aphy

The WIPP site islocated in the southeastern part of Eddy County, near Lea County. The population
density of Eddy County is 11.63 persons per square mile (4.49 persons /knv?); the Lea County population
density is 12.69 persons per square mile (4.90 persons’km?) (Census of Population).*® The Demographics
as of 2000 for the communities surrounding the WIPP site are listed below, by county.

EDDY COUNTY

Community
Artesia

Carlsbad
Loving

Total Eddy County

LEA COUNTY

Community
Eunice

Hobbs
Jal
Lovington

Total Lea County

Population

10,692
25,625
1,326

51,658

Popul ation

2,562
28,657
1,996
9,471

55,511
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L ocation Relative to the WIPP Site
53 miles (85.3 km) northwest

26 miles (41.8 km) west

18 miles (29.0 km) west-southwest

Location Relative to the WIPP Site
37 miles (59.5 km) east

44 miles (70.8 km) northeast

45 miles (72.4 km) southeast

50 miles (80.5 km) northeast
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WIPP SITE BOUNDARY AREA
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Figure 1.3-3, WIPP Site Boundary Area
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14 Environmental Description
141 M eteorological Conditionsfor Design and Operating Basis

The climate of the region is semiarid, with generally mild temperatures, low precipitation and humidity,
and a high evaporation rate. Winds are mostly from the southeast and moderate. In late winter and
spring, there are strong west winds and dust storms. During the winter, the weather is often dominated
by a high pressure system situated in the central portion of the western United States and a low pressure
system located in north-central Mexico. During the summer, the region is affected by alow pressure
system normally situated over Arizona.'*

1411 Precipitation Summary

Precipitation at WIPP is light and unevenly distributed throughout the year, averaging 13 inches (in.)

(33 centimeters [cm]) annually.* Winter is the season of least precipitation, averaging less than 0.6 in.
(2.5 cm) of rainfall per month. Snow averages about 5 in. (13 cm) per year at the site and seldom
remains on the ground for more than a day at a time because of the typically above-freezing temperatures
in the afternoon. Approximately half the annual precipitation comes from frequent thunderstorms in June
through September. Rains are usually brief, but occasionally intense, when moisture from the Gulf of
Mexico spreads over the region.* The WIPP region has about one day of freezing rain or drizzle a
year.’* Anice accumulation of 0.25in. (0.63 cm) is typical.

At the time the WIPP location was sel ected, the maximum recorded 24-hour rainfall near the WIPP site
was 5.65 in. (14.4 cm) in Roswell, in November 1901.* The maximum recorded 24-hour snowfall was
15.3in. (38.9 cm) in Roswell, in December 1960. The greatest recorded snowfall during a one month
period was 23.3in. (59.2 cm) in February 1905."> The annual precipitation at the WIPP site was 20.8 in.
(528 millimeters [mm]) for 2004.%

The 100-year recurrence maximum snow pack for the WIPP region is 10 Ib/ft? (0.5 kPa).!” The probable
maximum winter precipitation in the WIPP region is taken to be the probable maximum 48-hour
precipitation during the winter months of December through February. The probable maximum winter
precipitation for the WIPP region is estimated to be 12.8 in (32.5 cm) of rain (i.e., 66 Ib/ft? or
3.2kPa).’®** The snow load for the WIPP region is calculated (ground level equivaent) to be 27 Ib/ft?
(1.3 kPa). Specific roof |oads are estimated based on American National Standards Institute (ANSI)
methodology."’

The region has about 40 thunderstorm days annually. About 87.5 percent of these occur from May to
September.** A thunderstorm day is recorded if thunder is heard, but the thunderstorm record is not
related to observations of rain or lightning and does not indicate the severity of stormsin the region.

Hail usually occursin April through June and is not likely to develop more than three times a year.
During a 39-year period at Roswell, hail was observed 97 times (about 2.5 times a year), occurring nearly
two thirds of the time between April and June.*® For the 1° square (32° to 33° N by 103° to 104°W)
surrounding the WIPP site, hailstones 0.75 in. (1.9 cm) and larger were reported eight times from 1955 to
1967 (slightly less than once ayear). There were no significant hail storms noted in the Waste Isolation
Pilot Plant 2004 Site Environmental Report (DOE/WIPP 04-2225) .12
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1.4.1.2 Tornadoes

For the period 1916-1958, 75 tornadoes were reported in New Mexico on 58 tornado days.”® Datafor
1953 through 1976 indicate a statewide total of 205 tornadoes on 152 tornado days,™ or an average

of 9 tornadoes ayear on 6 tornado days. The greatest number of tornadoesin one year was 18 in 1972;
theleast was 0 in 1953. The average tornado density in New Mexico during this period was 0.7 per
1,000 mi? (2,590 km?). Most tornadoes occur in May and June.”* From 1955 through 1967, 15 tornadoes
were reported within the 1° square containing the WIPP surface facility.?

H.C.S. Thom has developed a procedure for estimating the probability of atornado striking agiven
point.” The method uses a mean tornado path length and width and a site-specific frequency. Applying
Thom's method to the WIPP yields a point probability of 0.00081 on an annual basis, or arecurrence
interval of 1,235 years. An analysis by Fujitayields a point tornado recurrence interval of 2,832 yearsin
the Pecos River Valley.®

According to Fujita, the WIPP design basis tornado (DBT) with a million year return period has a
maximum wind speed of 183 mi/h (294.6 km/hr), translational velocity of 41 mi/h (66 km/hr), a
maximum rotational velocity radius of 325 ft (99.1 km), a pressure drop of 0.5 Ib/in.? (3.4 kPa), and a
pressure drop rate of 0.09 Ib/in.%/s (0.62 kPa/s). There have been no tornadoes touch down at the WIPP.

1.4.1.3 Winds

The maximum 1 minute wind speeds recorded at Roswell are shown in Table 1.4-1. The fastest 1 minute
wind ever recorded at Roswell was 75 mi/h (120.7 kmv/h) from the west in April 1953.* Windstorms
with speeds of 57.6 mi/h (93 km/hr) or more occurred ten times (during the period between 1955 and
1967) about one ayear.® The mean recurrence interval for high winds at 30 ft (9.1 m) above the ground
in southeastern New Mexico is shown in Table 1.4-2.1"2® The 100-year recurrence 30-ft (9.1 m) level
wind speed in southeastern New Mexico is 82 mi/h (132 km/hr). Based on agust factor of 1.3,% the
highest instantaneous gust expected once in 100 years at 30 ft (9.1 m) above grade is 107 mi/h

(272.2 km/h). The vertical wind profile for two 100-year recurrence intervals has been estimated from
the 30-ft (9.1 m) values and is presented in Table 1.4-2.

The predominant wind direction at the WIPP site is from the southeast. For accident consequence
calculations, the most current three years of wind speed data are used.

From the WIPP site meteorological tower recorded data, March 2004 had the highest wind speeds of the
year. The highest wind speed measured at the 10 meter level was 33 mph (14.77 m/s) and at the 50 meter
level was 40.5 mph (18.11 m/s).

1.4.1.4 Sandstorms

Blowing dust or sand may occur in the region due to the combination of strong winds, sparse vegetation
and the semiarid climate. High winds associated with thunderstorms are frequently a source of localized
blowing dust. Dust storms covering an extensive area occur occasionally and may reduce visibility to
lessthan 1 mi (1.6 km). Winds of 50 to 60 mi/h (80.5 to 96.6 km/h) and higher may persist for several
days if the strongest pressure gradients, which are most likely to occur during winter and early spring,
become stationary.”® Ten windstorms of 58 mi/h (93.4 km/h) and greater were reported during
1955-1967 within the 1° square in which the WIPP site islocated.?* The 2004 site environmental report*
did not report any significant sandstorms.
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1415 Temperature Summary

Temperatures are moderate throughout the year, although seasonal changes are distinct. The mean

annual temperature in southeastern New Mexico is 63°F (17.2°C). In the winter (December through
February), night time lows average near 23°F (-5°C), and average maxima are in the 50s. The lowest
recorded temperature at the nearest Class A weather station in Roswell was -29°F (-33.8°C) in February
1905. In the summer (June through August), the daytime temperature exceeds 90°F (32.2°C)
approximately 75 percent of thetime.** The National Weather Service documented a measurement of
122°F (50°C) at the WIPP site as the record high temperature for New Mexico. This measurement
occurred on June 27, 1994. From the 2004 site environmental report,*® the minimum average temperature
recorded for the WIPP region was 26.7°F (-2.92°C) in January and the maximum high temperature
recorded was 100.45°F (30.53°C) in July 2004.

1416 SiteMeteorological Tower

The WIPP site meteorological tower and station is located approximately 1,970 ft (600m) northeast of
the WHB. The meteorological station measures and records wind speed, wind direction, and temperature
at elevations of 6.5, 33, and 165 ft (2, 10, and 50m). The datais measured and recorded every fifteen
minutes. The datais validated and certified by a Certified Meteorologist which is required for use for
atmospheric dispersion calculations.

1.4.2 Hydrology

Surface and ground hydrology information can be found in DOE/CA0-1996-2184.* There are no major
surface water bodies located within 10 miles of the WIPP site. Several bodies of water including
Brantley Lake and L ake Carlsbad are over 30 miles to the north of the WIPP site and are at an
approximate elevation of 3,245 ft. and 3,097 ft. respectively. The elevation of the WIPP surfaceis
approximately 3,410 ft above mean sealevel, however, surface runoff from the WIPP site does not flow
north. The Pecos River is about 14 miles west of the WIPP site its closest point. In the vicinity of the
WIPP site, there are limited occurrences of potable water and several water-bearing zones produce poor
quality water. Inthe immediate vicinity of the WIPP site, groundwater above the Salado Formation is
commonly of such poor quality that it is not usable for most purposes. Thereis shallow groundwater at
the WIPP site. Hydrological characteristics of the WIPP site do not pose any operational safety hazards.

143 Geology

The land surface in the vicinity of the WIPP site is a semiarid, wind blown plain sloping gently to the
west and southwest. Its surface is characterized by an abundance of sand ridges and dunes. The average
slope within a 3-mi (4.8 km) radiusis about 50 ft/mi (9.5 m/km) from the east to west. A plot of terrain
profiles from the center of the WIPP site out to 5 miles (8.1 km) is presented in Figure 1.4-1A through
1.4-1D for each of the 16 direction sectors.

Some of the tectonic structures of the region are shown in Figure 1.4-2, with the hatched lines indicating
boundaries between the Central Basin Platform, the Midland Basin, and the Delaware Basin and the solid
linesindicating pre-Permian age faults. Most of the large scale structures, including the Central Basin
Platform, the Midland Basin, and the Delaware Basin devel oped from the late Pennsylvanian to early
Permian time, about 270 million years ago.

The WIPP siteis located in the Delaware Basin, a subbasin of the Permian Basin, about 60 miles (97 km)
east of the western margin of the Permian Basin. The geologic structure and tectonic pattern of the
Permian Basin are chiefly the result of large-scal e subsidence and uplift during the Paleozoic era (about
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305 to 225 million years ago). The Permian Basin is divided into subbasins, which passed through their

last stage of significant subsidence during the late Permian age, about 230 million years ago.

All major tectonic elements of the Delaware Basin were essentially formed before deposition of the
Permian evaporites, and the region has been relatively stable since then. Deep-seated faults are rare,
except along the western and eastern basin margins, and there is no evidence of young, deep-seated faults
inside the basin. A detailed description of the west Texas and southeast New Mexico geologic structures

and tectonicsis contained in Sandia National Laboratories report SAND 78-1596.2

Table 1.4-1, Maximum Wind Speedsfor Roswell, New M exico*

Max Wind Max Wind

Month Speed, MPH Month Speed, MPH
January 67 July 66
February 70 August 72
March 66 September 54
April 75 Octaober 66
May 72 November 65**
June 73 December 72

*  Climates of the States, Vol. 2 - Western States, Roswell, NM, U.S. National Oceanic and

Atmospheric Administration (NOAA), Water Information Center, Inc., Asheville, NC, 1974, p. 804.

Local Climatological Data, Annual Summary 1985, Roswell, NM, NOAA-ED.

** QOccurred more than once.

Table 1.4-2, Recurrence Intervalsfor High Windsin Southeastern New M exico*

Speed, mph
Recurrence, years 30 50' 1000 150
2 58 62 65 73
10 68 73 81 86
25 72 77 86 91
50 80 86 95 101
100 82 88 97 103

*Q. G. Sutton, Micrometeorology (McGraw-Hill Book Co., Inc., New Y ork, 1953), p. 238.
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15 Natural Event Accident Initiators
151 Earthquakes

Tectonic activity was used as a siting criterion for the WIPP to ensure that faulting and igneous activity
do not jeopardize waste isolation over the long term and to avoid areas where earthquakes could impact
facility design and operations. The location of the WIPP site met both aspects of the siting criterion.
Several seismic studies”” % % were conducted to predict ground motions that the site may be subjected to
during its operational and long-term disposal phases.

This section discusses earthquake magnitude and intensity, the peak acceleration, and recurrence interval
that define the design basis earthquake (DBE) for the WIPP. In this section, earthquake magnitudes are
reported in terms of the Richter scale, shown in Table 1.5-1 and intensities are based on the modified
Mercalli intensity scale,* shown in Table 1.5-2. The results from this section are applied to the seismic
design of the WIPP structures and equipment.

1511 Seismic History

Seismic history datais divided into two time frames, before and after the time when instrumented
seismographic data for the region became available.

Seismic information for New Mexico before 1962 was not instrumented and was derived from chronicles
of the effects of earthquakes on people, structures, and surface features. Seismic activity in New Mexico
reported prior to 1962 was mostly limited to the Rio Grande Rift between Albuquerque and Socorro.

The pre-1962 earthquake data indicates that twenty earthquakes with maximum reported intensities
between 111 and V111 on the Modified Mercalli Scale® have occurred within a 186 miles (300 km) radius
of the WIPP region from 1923 to 1960, with the strongest being the intensity V Valentine, Texas event of
August 16, 1931. With the exception of several weak shocks, reported in 1926, 1936, and 1949, felt in
Carlsbad, most known earthquakes before 1962 occurred to the west and southwest of the WIPP site
more than 99 miles (160 km) away. A listing of pre-1962 earthquakes can be found in Table 5.2-1 of
SAND 78-1596.2

Since 1962, seismograph coverage for New Mexico and the WIPP site has become comprehensive
enough to locate the epicenters of the earthquakes occurring in the WIPP site region. Seismographs were
installed at the WIPP, one on the surface and one in the underground, in 1990. Two seismic events of
magnitude 5.0 or greater have occurred in the WIPP site region since 1962. The magnitude 5.0
Rattlesnake Canyon earthquake occurred on January 2, 1992, with its epicenter 37 miles (60 km) east-
southeast of the WIPP site. The Marathon, Texas earthquake with a magnitude of 5.7, occurred on

April 14, 1995. The Marathon earthquake epicenter was approximately 149 miles (240 km) southwest of
the WIPP site. At adistance of 149 miles (240 km), an event of magnitude 5.7 would produce a
maximum acceleration at the WIPP site of lessthan 0.01 g. Neither earthquake had any effect on the
WIPP structures and was not detected by the two site seismographs. Facility inspections after the
Rattlesnake Canyon earthquake were performed by personnel from the WIPP and the New Mexico
Environment Department.

Seismicity within 300 km (186 mi) of the WIPP siteis currently monitored by seismographs installed and
operated by the New Mexico Institute of Mining and Technology (NMIMT). A network of nine
seismograph stations (Figure 1.5-1), continuously monitor the seismographic activity occurring in eastern
New Mexico. Datafrom each station is electronically transmitted to the NMIMT Seismological
Observatory in Socorro, New Mexico. The recorded datais then compiled into a quarterly report on the
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seismicity of the WIPP site by the Geophysical Research Center of NMIMT and sent to Washington
TRU SolutionsLLC.

Based on the four 2004 quarterly seismic reports, the largest magnitude recorded was 3.9 from an event
about 53 miles (86 km) west of the WIPP site. The closest event was a 0.5 magnitude about 32 miles
(51 km) west northwest of the site. Neither event produced a ground motion at the WIPP site larger than
0.01g, and neither had any effect on the WIPP structures. A listing of earthquake occurrences including
date, time, magnitude, and epicenter location can be found in the earthquake data base maintained by
WP 02-PC.02, Delaware Basin Drilling Surveillance Plan.*

15.1.2 SesmicRisk

The seismic risk analysis for the WIPP siting, completed in 1978, used procedures® * for the
determination of earthquake probabilistic design parameters. In typical seismic risk analyses, the region
of study isdivided into seismic source areas such as the Cental Basin Platform, Rio Grande Rift, and
Delaware Basin. Future seismic events are considered equally likely to occur at any location within
those areas. For each seismic source area, the rate of occurrence of events above a chosen threshold is
estimated using the frequency of historical events. The sizes of successive events in each source are
assumed to be independent and exponentially distributed. The maximum possible size of events for each
source is determined using judgment and the historical record. All assumptions underlying a measure of
earthquake risk derived from this type of analysis are explicit, and awide range of assumptions may be
employed in the analysis procedure.

Regional studies of earthquakes prior to 1972 in southeastern New Mexico indicate that most of the
earthquakes occurred in the Central Basin Platform region near Kermit, Texas, and the area about

124 miles (200 km) or more west and southwest of the WIPP site in the Rio Grande Rift. The strongest
earthquake event was near Valentine, Texas, in 1931 and the closest was a 1972 magnitude 2.8 event
with its epicenter approximately 25 miles (40 km) northwest of the WIPP site. The record from regional
studies of eventsin the Rio Grande Rift is consistent with the record of Quaternary faulting in that area.
Quaternary faults are geologic faults that have occurred within the last three million years or since the
end of the Tertiary period.

Seismic instrument studies near the WIPP site since 1974 have recorded additional evidence of the
seismic activity for the site and region. The data obtained is similar to that from regional studies; in
which half of the events occur on the Central Basin Platform while most of the rest occur to the west and
southwest of the site in the Rio Grande Rift, with some events occurring in the general site region not in
association with either the Central Basin Platform or the Rio Grande Rift.

The Central Basin Platform data showed that |ocation as the most active seismic areawithin 186 miles
(300 km) of the WIPP site in terms of number of events. The activity isequally likely to occur anywhere
aong the Central Basin Platform structure without regard to structural details such as pre-Permian buried
faults. Thelack of known Quaternary faults from the seismically active region of the Central Basin
Platform indicates that large magnitude earthquakes have not occurred within the recent geologic past in
the area.

Analysis of the regional and local seismic dataindicated that the 1,000-year acceleration isless than or
equal to 0.06 g and the 10,000-year acceleration isless than or equal to 0.1 gravitational force for all
modelstried. SAND 78-1596° contains the detailed seismic risk analysis performed for the WIPP siting.
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1513 Design BasisEarthquake

The term DBE is used for the design of surface confinement structures and components and is equivalent
to the design earthquake used in NRC Regulatory Guide 3.24, Guidance on the License Application,
Sting, Design, and Plant Protection for an Independent Spent Fuel Storage Installation.®* The DBE is
such that it produces ground motion at the WIPP site with arecurrence interval of 1,000 years.

From SAND 78-1596,% the most conservative cal culated estimate of the 1,000 year acceleration at the
WIPP is approximately 0.075g. The geologic and seismic assumptions leading to this 1,000-year peak
acceleration include the consideration of a Richter magnitude 5.5 earthquake at the site, a 6.0 magnitude
earthquake on the Central Basin Platform, and a 7.8 magnitude earthquake in the Basin and Range
subregion. These magnitudes correspond roughly to equivalent epicentral intensity events of VI, VIII,
and X1 on the Modified Mercalli intensity scale.*® These values, especiadly the first two, are considered
quite conservative, and the other parameters used in the 0.075g derivation are also conservatively chosen.
For additional conservatism, a peak design acceleration of 0.1g is selected for the WIPP DBE. The
design response spectrafor vertical and horizontal motions are taken from NRC Regulatory Guide 1.60,
Design Spectra for Seismic Design of Nuclear Power Plants,® with the high-frequency asymptote scaled
to this 0.1g peak acceleration value.

Mine experience and studies on earthquake damage to underground facilities® show that tunnels, mines,
wells, etc., are not damaged for sites having peak accelerations at the surface below 0.2 g.

The DBE is the most severe credible earthquake that could occur at the WIPP site. DBE structures,
systems, and components (SSCs) are designed to withstand a free-field horizontal and vertical ground
acceleration of 0.1g, based on a 1,000-year recurrence period, and retain their safety functions.

152 Design Basis Tornado

From Section 1.4.1.2, New Mexico has an average on nine tornadoes per year with most occurring in
May and June. Although tornados have occurred within the 1° square containing the WIPP surface
facility, none have touched down at the WIPP site.

H.C.S. Thom developed a method for estimating the probability of atornado striking a given point.? The
method uses a mean tornado path length and width and a site-specific frequency. Applying Thom's
method to the WIPP yields a point probability of 0.00081 on an annual basis, or arecurrence interval of
1,235 years. An analysis by Fujitayields a point tornado recurrence interval of 2,832 yearsin the Pecos
River Valley.?* According to Fujita, the WIPP DBT with amillion year return period has a maximum
wind speed of 183 mph (294.6 km/hr).

The DBT is the most severe credible tornado that could occur at the WIPP site. WIPP DBT SSCs are
designed to withstand the 183 mph (293 km/h) winds generated by the DBT, based on a 1,000,000 year
recurrence period, and retain their safety function.
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Table 1.5-1, Richter Scale

M agnitude

Lessthan 2 Very Seldom Ever Felt

20to34 Barely Felt

35t04.2 Felt asa Rumble

4.3t04.9 Shakes Furniture; Can Break Dishes

5.0t05.9 Didodges Heavy Objects; Cracks Walls

6.0t06.9 Considerable Damage to Buildings

7.0t07.3 Major Damage to Buildings; Breaks Underground Pipes
741079 Great Damage; Destroys Masonry and Frame Buildings
above 8.0 Complete Destruction; Ground Movesin Waves
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Table 1.5-2,

Modified Mercalli Intensity Scale®

(Abridged)

Intensity
I
Il.

VI.

VII.

VIII.

XI.

XI1l.

Not felt except by avery few under especially favorable circumstances. (I Rossi-Forel scale.)

Felt only by afew persons at rest, especially on upper floors of buildings. Delicately suspended
objects may swing. (I to Il Rossi-Forel scale.)

Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not
recognize it as an earthquake. Standing motor cars may rock slightly. Vibration like passing of
truck. Duration estimated. (111 Rossi-Forel scale.)

During the day felt indoors by many, outdoors by few. At night some awakened. Dishes, windows,
doors disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing
motor carsrock noticeably. (IV to V Rossi-Forel scale.)

Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken; a few instances of
cracked plaster; unstable objects overturned. Disturbance of trees, poles and other tall objects
sometimes noticed. Pendulum clocks may stop. (V to VI Rossi-Forel scale.)

Felt by all; many frightened and run outdoors. Some heavy furniture moved; afew instances of fallen
plaster or damaged chimneys. Damage dlight. (V1 to VIl Rossi-Forel scale.)

Everybody runs outdoors. Damage negligible in buildings of good design and construction; dight to
moderate in well-built ordinary structures; considerable in poorly built or badly designed structures;
some chimneys broken. Noticed by persons driving motor cars. (VI Rossi-Forel scale.)

Damage dlight in specially designed structures; considerable in ordinary substantial buildings with
partial collapse; great in poorly built structures. Panel walls thrown out of frame structures.

Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand and
mud ejected in small amounts. Changesin well water. Disturbs persons driving motor cars.
(VII+ to IX Rossi-Forel scale.)

Damage considerable in specially designed structures; well-designed frame structures thrown out of
plumb; great in substantial buildings with partial collapse. Buildings shifted off foundations.
Ground cracked conspicuously. Underground pipes broken. (IX Rossi-Forel scale.)

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations; ground badly cracked. Railsbent. Landslides considerable from river banks and steep
dopes. Shifted sand and mud. Water splashed (slopped) over banks. (X Rossi-Forel scale.)

Few, if any, structures (masonry) remain standing. Bridges destroyed, broad fissuresin ground.
Underground pipe lines completely out of service. Earth sslumps and land slipsin soft ground. Rails
bent greatly.

Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown
upward into the air.
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Figure 1.5-1, Seismograph Stationsin the WIPP Networ k

Seismograph Stations
CBET  Carlsbad East Tower DAG Dagger Draw
CL7 Carlsbad Station 7 GDL2  Guadaupe Mountains
CL2B  Carlsbad Station 2B HTMS Hat Mesa
CPRX  Caprock SSS San Simon Swale
SRH Seven RiversHills

1-22
CONTROLLED COPY

March 2006



15

16

17
18

19

20
21
22
23
24
25
26
27

28
29
30
31
32

33

35
36
37
38
39
40

WIPP RH DSA DOE/WI1PP-06-3174, Rev. 0 CHAPTER 1

1.6 Man-Made External Accident Initiators
16.1 Gas Pipeline Explosion

Oil and gas related activities are the commercial operations within five miles of the WIPP site. There are
three potash mines and three chemical processing plants (adjacent to the mines) within five to ten miles
(8.0to0 16.1 km) of the WIPP site.

Activities associated with oil and gas exploration, production, and transportation present the most likely
man-made external accident initiators to the WIPP because of their proximity to the WIPP site.

Figures 1.6-1A and 1.6-1B show the location and related information of each pipeline within five miles
(8.0 km) of the site. There are no crude oil pipelines within five miles (8.0 km) of the WIPP site, bui.
there are four natural gas pipelinesin the vicinity of the site. One pipelineiswithin the WIPP Site
Boundary, oriented northeast southwest, and is about 1.2 miles (1.9 km) north of the center of the WIPP
surface structures at its closest point.

The three potash mines and three potash chemical processing plants located between five and ten miles
(8.0to 16.1 km) of the WIPP site do not present a hazard to the WIPP operations.

16.2 Aircraft Crash
1.6.2.1 Military Facilities

There are no military facilities within a five mile radius (8.0 km) of the WIPP site. Holloman Air Force
Base isthe nearest military facility to the WIPP site and is located 138 miles (222.1 km) to the northwest.

1.6.2.2 Airportsand Aviation Routes

There are no airports within aten-mile (16.1 km) radius of the WIPP site. The nearest airstrip, now
decommissioned, was 12 miles (19.3 km) north of the site. The nearest commercial airport is Cavern
City Air Terminal, 28 miles (45.1 km) west of the WIPP sitein Carlsbad. Other airportsin the areaare
Eunice (32 miles or 51.5 km east), Carlsbad Caverns Airport (42 miles or 67.6 km southwest), Hobbs
Airport (42 milesor 67.6 km northeast), Jal Airport (40 miles or 64.4 km southeast), L ovington Airport
(50 miles or 80.5 km northeast), and Artesia Airport (51 miles or 82.1 km northwest). The relationship
of these airports to the WIPP site is shown in Figure 1.6-2. The figure also shows the historic airways
applicable to the WIPP during the siting and design phase.

A study performed in August 2000°” documented more current flight information based on input from
local Carlsbad airport data, military data, and Federal Aviation Administration (FAA) data. Commercial
and general aviation flightsinto the Carlsbad Airport totaled 3,924 flights per year. Military flights prior
to October 2000 were about 965 flights per year and were expected to drop due to changesin U.S. Air
Force training plans.

The study summarized FAA information that included sets of air traffic data and flight patterns for
military, commercial and private aircraft within afive mile radius of the WIPP site. The data indicated
little traffic over the WIPP site with heavier traffic to the south. The proximity of the WIPP site to the
southern border of the country limit the north-south traffic. The restricted airspace associated with the
White Sands Missile Range to the west of the WIPP site cause east-west traffic to preferentialy fly to the
north or south of the site. The highest number of flights recorded in the data provided was 35 flightsin
26 hours. Thiswould equate to over 11,570 flights per year. While thisis an increase over the nominal
30 flights per day during the design phase of the WIPP, the study further calculated the frequency of
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aircraft impact to the WIPP site to be 3.6x10/year, indicating that the WIPP site's remote location
protectsit from the effects of aircraft accidents.
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Figure 1.6-1B, Explanation to Figure 1.6-1A

1.

10.

11.

12.

13.

14.

15.

16.

El Paso Natural Gas Co., Eunice-Carlsbad Line (LC060762) 12.75" Dia Gas Line, Built 1945,
Located 1.125 miles NNW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., James"A" No. 1 (NM17321) 4.5"/8.625" Dia Gas Line, Built 1974,
Located 2.375 miles WNW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., CabanaNo. 1 (NM18432) 4.5" Dia Gas Line, Built 1974, L ocated
4.25 milesNW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., James"E" No. 1 (NM19974) 4.5" Dia Gas Line, Built 1974, Located
4.25 milesNW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., El Paso "201" Spur Line (NM20125) 4.5" Dia Gas Line, Built 1974,
Located 4.625 miles NW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., James"C" No. 1 (RW18344) 6.625" Dia Gas Line, Built 1974,
Located 4.625 miles NW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., James Ranch Unit No. 1 (NM046228) (RW14190) 4.5" Dia Gas
Line, Built 1958, Located 3.06125 miles WSW of WIPP. Operating Pressure 721 PSIG, Burial
Depth 24",

El Paso Natural Gas Co., James Ranch Unit No. 7 (NM26987) 4.5" Dia Gas Line, Built 1976,
Located 2.625 miles SW of WIPP. Operating Pressure 721 PSIG, Burial Depth 24".

El Paso Natural Gas Co., Arco State No. 1 (RW17822) 6.625" Dia Gas Line, Built 1971,
Located 4.625 miles S of WIPP. Operation Pressure 837, Burial Depth 24".

El Paso Natural Gas Co., Lateral EE-4 (NM16959/(RW18065) 4.5" Dia Gas Line, Built 1973,
Located 3.125 miles SW of WIPP. Operating Pressure 1200 PSIG, Burial Depth 36".

Natural Gas Pipeline Co. of America, Lateral EE-6 Built 1974, 4.5" DiaGas Line, Built 1974,
Located 3.2 miles SSW of WIPP. Operating Pressure 1200 PSIG, Buria Depth 36".

Natural Gas Pipeline Co. of America, Lateral EE-3 (NM16029) 8.625" Dia Gas Line, Built
1972, Located 3.4 miles SSW of WIPP. Operating Pressure 1200 PSIG, Buria Depth 36".

Natural Gas Pipeline Co. of America, Lateral EE-7 (NM22471) 4.5" DiaGas Line, Built 1974,
Located 4.7 miles SW of WIPP. Operating Pressure 1200 PSIG, Burial Depth 36".

Transwestern Pipeline Co., West Texas Lateral (NM070224) 24" Dia Gas Line, Built 1960,
Located 4.5 miles ENE of WIPP. Operating Pressure 1200 PSIG, Buria Depth 30".

Transwestern Pipeline Co., West Texas Lateral (NM8722) 30" Dia Gas Line, Built 1969,
Located 4.25 miles ENE of WIPP. Operating Pressure 930 PSIG, Buria Depth 30".

Transwestern Pipeline Co., Monument Lateral (NM073482) 10" Dia Gas Line, Built 1960,
Located 4.5 miles ENE of WIPP. Operating Pressure 930 PSIG, Burial Depth 30".
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17 Near by Facilities
171 Extractive Activities

Within afive mile (8.0 km) radius from the center of the WIPP LWA, both oil and gas are extracted
below the Salado formation. The majority of the newer wells produce oil and gas from the Brushy
Canyon formation of the Delaware Mountain Group. Gas wells typically produce from the deeper
Pennsylvanian formations (Atoka, Strawn, and Morrow formations). In late 2004, there were 259 oil
wells (some which produce both oil and gas), 20 gas wells, and 17 plugged wells within five miles

(8.0 km) of the LWA boundary. The completion of these wells is stratigraphically below the repository
horizon. There are likewise an additional 661 oil wells, 45 gas wells, and 88 plugged wells within ten
miles of the LWA boundary (Figure 1.7-1). The plugged wellsinclude both wells that are considered dry
holes and wells that are no longer productive and have been permanently sealed.

Besides the oil and gas extractive activities, there are three active potash mines within ten miles (16.1
km) of the WIPP LWA. Potash is extracted from the McNutt Potash member which is stratigraphically
above the WIPP repository horizon.

1.7.2 Ranching

There are approximately 300 ranches with nominally 2.6 million acresin Eddy County and 2.8 million
acresin Lea County with anominal 100,000 to 150,000 head of livestock (New Mexico Agricultural
Statistics).*®

1.7.3 Farming

There are approximately 160,000 acres (64,750 hectares) of farmland in the Carlsbad resource area. The
principal crops grown include cotton, afalfa, sorghum grains and pecans. There are also minor amounts
of vegetables grown.

1.74 Recr eation

Recreational opportunities in the area of the WIPP site include big and small game hunting, camping,
horseback riding, hiking, watching wildlife, and sightseeing.

175 Tourism

There are two national parks (Guadalupe Mountains and Carlsbad Caverns), a national forest (Lincoln),
and two state parks (Living Desert Zoo and Gardens, and Brantley) located within or near Carlsbad.
Carlsbad Caverns National Park, 36 miles (58 km) southeast of the WIPP site, has approximately one
million visitors per year.

1.7.6 Waterways

There are no navigable waterways within afive-mile (8.0 km) radius of the WIPP site. The nearest river
is the Pecos River which is 12 miles (19.3 km) west of the WIPP site.
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1.7.7 Land Transportation
1.7.7.1 Roadsand Highways

Other than the highways that provide north or south access, only one other highway lieswithin a
five-mile (8 km) radius. Thisis New Mexico Highway 128, which is between four and five miles (6.4 to
8 km) southwest of the WIPP (Figure 1.3-2). It connects Jal with New Mexico 31, which leadsinto
Loving and it provides access to Carlsbad. New Mexico Highway 128 is used by ranchers, school buses,
potash miners, and by oil and gas company vehicles. Dirt roads in the area are used for ranching, oil and
gas mai ntenance/production activities.

1.7.7.2 Railroads

Except for therail spur that serves the WIPP site, there are no railroad lines within the five-mile radius
the site. Therearerail linesto Mosaic Corporation Main Plant and Nash Draw operation, and the
Intrepid Mining, LLC. Each potash mining operation is located between 6 and 10 miles (9.7 to 16.1 km)
of the WIPP site. All railroad lines within the general vicinity of the WIPP site are used specifically to
transport potash.

1.7.8 Projected Industrial Growth

Oil and gas production is the only significant economic activity forecast for the future within five miles
(8 km) of the WIPP site. Active potash mining is occurring within ten miles of the site. Potash
expansion is not firm because of market conditions. No extractive activity is allowed within the LWA
area with the exception of Section 31 (the southwest corner section of the LWA area). Thereis currently
one gaswell, referred to as James Ranch 13, producing from that section below the 6,000 ft (1,828.8 m)
LWA designation. Thiswell was slant drilled from section 6 of Township 23 South. Other permit
applications for slant drilling into section 31 from outside sections have been denied by the BLM. The
other fifteen sections of the LWA area are withdrawn to the center of the earth.
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18 Validity of Existing Environmental Analysis

The DOE's Environmental Protection Program (DOE Order 450.1)* describes the DOE's commitment to
environmental protection and pledges to implement sound stewardship practices that are protective of the
air, water, land and other natural and cultural resources. The DOE conducts effluent monitoring and
environmental surveillance to verify that the public and the environment are protected during WIPP
operations, and to ensure operations comply with applicable federal and state requirements.

The WIPP 2004 site environmental report™ provides a description of the WIPP environmental monitoring
program and the results of that monitoring. Based on environmental reports generated since WIPP was
constructed, there have been no environmental events that challenge the design basis for the WIPP.
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FACILITY DESCRIPTION
2.1 Introduction

The purpose of this chapter isto provide descriptions of the Waste Isolation Pilot Plant (WIPP) facility
and processes to support assumptions used in the hazard and accident analyses. This chapter discusses
design and safety criteriafor structures, systems, and components (SSCs) that protect the public,
workers, and the environment from hazards posed by the WIPP remote-handled (RH) waste handling
operations. This chapter also describes the SSCs that support RH waste handling as well as the waste
handling process.

22 Requirements

The WIPP was designed and constructed according to U.S. Department of Energy (DOE) O 6430,
General Design Criteria Manual for Department of Energy Facilities, draft, dated June 10, 1981, and
codes and standards applicable at the time of construction. Facility modifications designed prior to DOE
O 6430 being superceded were designed according to the revision of DOE O 6430 and codes and
standards applicable at the time of modification. Future modifications will be designed according to
DOE 0 420.1B, Facility Safety?; and DOE O 430.1B, Real Property Asset Management®; and the codes
and standards in DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosives Safety
Criteria Guide for use with DOE O 420.1A, Facility Safety.* Codes and standards from DOE G 420.1-1
are summarized in Table 2.2-1.

SSCsfor the original WIPP design were classified as Design Class |, 11, and 111 in the WIPP General
Plant Design Description (GPDD)® and individual system design descriptions (SDDs). Based on
DOE G 420.1-1,* the WIPP has replaced design class with functional classification. The WIPP SSC
functional classifications are as follows:

. Safety Class (SC). SC SSCs are those whose preventive or mitigative function is necessary to
keep radiological material exposure to the public below the off-site evaluation guideline, which
is 25 rem (roentgen equivalent man) (250 millisieverts) total effective dose equivalent. The
dose estimates to be compared to it are those received by a hypothetical maximally exposed
off-siteindividual at the site boundary.

. Safety Significant (SS). SSCs not designated as SC, but whose preventive or mitigative
function isamajor contributor to defense in depth (DID) and/or worker safety as determined
from hazards analysis. SS SSC designations based on worker safety are limited to those whose
failureis estimated to result in a prompt worker fatality or serious injuries or significant
radiological or chemical exposure to workers.

Table 2.2-1 provides codes, standards, and standard practices for safety SSCs, and these are
considered for the design of the new or modified SSCs.

. Defensein Depth. SSCsthat are not classified as SC or SS, but fulfill a DID safety function
important to accident scenarios evaluated in the WIPP documented safety analyses (DSAS) such
asitemsthat are intended to prevent or mitigate radiological consequences.

. Balance of Plant (BOP). This category includes facility SSCs not identified above. SSCsor
functions required by the Occupational Safety and Health Administration and mine safety
regulations are included in this category.
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Table 2.2-1, Safety Class and Safety Significant SSC Design Standards

DOE G 420.1-1 SAFETY SIGNIFICANT SAFETY CLASS

Concrete ACI-318 ANSI/ACI-349

Stedl AISC-M011 ANSI/AISC-N690

Pressure Vessels ASME Section VIII ASME Section VIII

Piping/Valves ANSI/ASME B31.3/ ANSI/ASME B31.3; ANSI-N278.1/
ANSI/ASME B16.5, B31.3 ANSI/ASME B16.5, B31.3

Pumps ANSI/API; ANSI/ASME B73.1M, ANSI/API; ANSI/ASME B73.1M, B73.2M; ASME
B73.2M; ASME Section VIII; AWWA; Section VIII; AWWA; Hydraulic Institute Standards
Hydraulic Institute Standards

Tanks (Atmos.) ANSI/API-650; AWWA-D100; ANSI/API-650; AWWA-D100; ANSI/ASME-B96.1

ANSI/ASME-B96.1

Heat Exchangers

ASHRAE Handbook; ASME Section VIII;
TEMAB,C,orR

ASHRAE Handbook; ASME Section VIII; TEMA B,
C,oR

Gloveboxes ANSI/ASTM C852; ANS 11.16 ANSI/ASTM C852; ANS 11.16
Ducts/fans SMACNA Manua / ASHRAE Handbook SMACNA Manua/ASHRAE Handbook;
ANSI/ANI-59.2
Filtration ASHRAE-52.1; ASHRAE-52.1;
Mil-F-51068F; ANSI/ASME-N509 and Mil-F-51068F; ANSI/ASME-N509 and N510; DOE
N510; DOE NE STD-F3-45 NE STD-F3-45
Cranes CMAA; ANSI/ASME NOG-1, CMAA Nuclear Sections; ANSI/ASME NOG-1;

ANSI/ASME B30.2; DOE-STD-1090-96

ANSI/ASME B30.2; DOE-STD-1090-96

Other Equipment

ANSI N 14.6; AISC M011

ANSI N 14.6; AISC M011

Electrical NFPA 70, 110, and 780; IES Lighting NFPA 70, 110, and 780; |ES Lighting Handbook;

Hardware Handbook; ANSI C2; ANSI/IEEE C37, ANSI C2; ANSI/IEEE C37, -80, -141, -142, -242,
-80, -141, -142, -242, -399, -493, and -577 | -308, -338, -379, -384, -399, -493, -577, and -603

AsApplicableto ANSI/IEEE-323, -334, -336, -344, -381, -382, -383, -420, -450, -484, -535, -628, -649, -650, -833,

Specific Electrical -934, -944, and -946

Hardware

| & C Hardware NFPA-70 and -110; ANSI C2; NFPA-70 and -110; ANSI C2; ANSI/ANS-8.3,

ANSI/ANS-8.3, -N42.18, and -N13.1,
ANSI/ASA-Series; ANSI/IEEE-141, -142,
-242, -493, and - 1050

-N42.18, and -N13.1; ANSI-N320 and -N323;
ANSI/ASA-Series; ANSI/IEEE-141, -142, -242, -323,
-336, -344, -379, -384, -493, and - 1050

Quality Assurance shall be applied in accordance with WP 13-1, Washington TRU Solutions LLC Quality Assurance
Program Description;® and WP 13-QA3005, Graded Approach to Application of QA Controls.”

Thefull list of referencesin this table may be found in Appendix A of DOE G 420.1-1*

SC codes and standards are required and SS codes and standards are recommended.

23 Facility Overview

231 Facility Design

The WIPP siteislocated in Eddy county in southeastern New Mexico, 26 miles east of Carlsbad as
shown in Figure 1.3-1. Theland area set aside for the WIPP siteis 10,240 acres. The WIPP siteis
located in an area of low population density with less than thirty permanent residents living within a
ten-mileradius. The area surrounding the facility is used primarily for grazing, and development of
potash, oil, salt, and gas resources. Development of these resources results in atransient population
(nonpermanent) consisting principally of workers at three potash mines that are located within ten miles
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of the WIPP site. The largest population center nearest the WIPP site is the city of Carlsbad, 26 milesto
the west, with approximately 25,000 inhabitants. Two smaller communities, Loving, with a population
of approximately 1,300, and Malaga, with a population of approximately 200, are |ocated approximately
20 miles southwest of the facility. Asthe result of the WIPP Land Withdrawal Act of 1992 (LWA)
(Public Law 102-579),% no mineral resource development is allowed within the WIPP site boundary, with
the exception of existing leases.

The WIPP is designed to receive and handle 500,000 cubic feet per year (ft*/yr) (14,160 cubic meters per
year [m*/yr]) contact-handled (CH) waste and 10,000 ft*/yr (283 m*/yr) RH waste. The RH waste
received from the generator siteswill be contained in 72-B canisters and 55-gallon drums. The WIPP
facility is designed to have a disposal capacity for transuranic (TRU) waste of 6.2 million ft* (175,600
m®). The WIPP facility has sufficient capacity to handle the 250,000 ft* (7,080 m®) of RH waste that was
established in the Record of Decision (46 Federal Register 9162)° as atotal volume. In addition, the
WIPP LWA of 19928 limits the total RH TRU activity to 5.1 million curies. TRU waste with aradiation
level between 200 mrem/hr but less than 1000 rem/hr is considered RH waste.

RH wastes are disposed of in the 100-acre disposal area on a horizon located 2,150 ft. beneath the surface
in a deep, bedded salt formation. Waste is transferred from the surface to the underground through the
waste shaft using amine hoist. The disposal phase is planned to last for 35 years (DOE/NPT-96-1204,
National Transuranic Waste Management Plan'®; DOE/EIS-0026-S-2, WIPP Disposal Phase Final
Supplemental Environmental Impact Statement™?).

CH waste disposal began at the WIPP in March 1999 and RH waste disposal is scheduled to start in
2006. Disposal is permanent with no intent to retrieve. If recovery of disposed waste is required in the
future, the hazards will be analyzed and designs to protect the worker, the public and the environment
will be developed prior to recovery operations.

The WIPP site is divided into surface structures, shafts, and subsurface structures as shown in

Figure 2.4-3. The WIPP surface structures accommodate the personnel, equipment, and support services
required for the receipt, preparation, and transfer of waste from the surface to the underground. The
surface structures are located in an area within a perimeter security fence. The area within the security
fenceis either paved or graveled with minimal vegetation. Thereisagravel road along the perimeter
security fence, which acts as afire break in the event of awild land fire. Several features outside the
perimeter security fence also serve asfire breaks and include the salt pile to the north, pond areas to
collect rain runoff to the north, east and south, a paved parking area and access road to the west, and
berms and the electrical switch yard to the east.

The primary surface operations at the WIPP are conducted in the waste handling building (WHB), which
isdivided into the CH waste handling area, the RH waste handling area, and support areas. The RH
waste handling areaincludes the RH bay, the hot cell complex, and support facilities.

Vertical shafts, including the waste shaft, the salt handling shaft, the exhaust shaft, and the air intake
shaft, extend from the surface to the underground horizon as shown in Figure 2.4-3. These shafts are
lined from the shaft collar to the top of the salt formation, approximately 850 ft. below the surface, and
are unlined through the salt formation. The waste shaft is located between the CH and RH areas in the
WHB. Itisnominally 19 ft. in diameter and is serviced by the waste shaft conveyance and the waste
hoist.

The WIPP underground consists of the waste disposal area, construction area, north area, and the waste
shaft station area. Underground ventilation is divided into four separate flow paths supporting the waste
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disposal area, the construction area (includes areas being mined), north area, and the waste shaft station
area. Thelayout allows mining and disposal operations to proceed simultaneously.

A typical disposal panel consists of seven disposal rooms. Each room is 33 ft. wide, 13 ft. high, and

300 ft. long. The disposal rooms are separated by pillars of salt 100 ft. wide and 300 ft. long. Panel
entries at the end of each of these disposal rooms are also 33 ft. wide and 13 ft. high and will be used for
waste disposal, except for the first 200 ft. from the main entries. The first 200 ft. are used for installation
of the panel closure, not disposal. The panel entries are 20 ft. wide by 13 ft. high for the intake and 14 ft.
wide by 12 ft. high for the exhaust.

2.3.2 Facility Operations

The principal operations at the WIPP involve the receipt and disposal of TRU mixed waste. A pictorial
view of the 72-B RH waste handling process is shown in Figure 2.5-2 with apictoria view of the 10-
160B RH waste handling processis shown in Figure 2.5.3.

RH waste will be shipped to the WIPP site in RH shipping casks that have been certified by the

U.S. Nuclear Regulatory Commission (NRC). The RH shipping casks are transported to the WIPP on a
trailer hauled by atruck. The waste handling process begins when the truck arrives at the WIPP security
gate. Waste containers are further discussed in Section 2.5.2 of this chapter. Upon arrival at the gate of
the WIPP, each incoming RH shipping cask is inspected to verify the shipment documentation, perform a
security check, and conduct an exterior radiological survey of the shipping cask. If the shipping cask has
visible external damage, the waste handling process will likely proceed and the shipping cask will be
subsequently repaired.

Following turnover of the shipping documentation, the driver transports and parks the trailer in the
parking areafor RH shipping cask trailers near the RH entrance to the WHB. The driver unhooks the
tractor and is subsequently released. The number of loaded RH trailersin the parking areawill be
coordinated with CH waste handling to not exceed parking area limits established in the Hazardous
Waste Facility Permit.*?

The RH waste received for disposal in the WIPP facility must conform with DOE/WIPP-22-3122,
Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant,*® referred to in this DSA as
the RH WAC. Analysesin this DSA address RH waste emplacement operations only. CH waste
handling and emplacement operations are included in DOE/WIPP-95-2065, WIPP Contact-Handled (CH)
Waste Documented Safety Analysis (CH DSA).*

24 Facility Structure

The WIPP facility is divided into surface structures, shafts, and underground structures as shown in
Figures 2.4-1 and 2.4-2. The WIPP surface structures accommodate the personnel, equipment, and
support services required for receipt, preparation, and transfer of waste from the surface to the
underground. The surface structures are surrounded by a perimeter security fence. The underground
structures consist of the waste disposal area, construction area, north area, and the waste shaft station
area. A gpatial view of the WIPP siteis shown in Figure 2.4-3. Waste handling surface operations at the
WIPP are conducted in the WHB, which is divided into the CH waste handling area, the RH waste
handling area, and support aress.
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24.1 WasteHandling Building

The WHB and its associated systems provide a structure to unload TRU waste from the incoming RH
shipping casks and to transfer that waste to the underground disposal area viathe waste shaft. The WHB
isdivided into the following areas: the CH waste handling area, the RH waste handling area, the WHB
support area, Building 412 (TRUPACT maintenance facility [TMF]), and the WHB mechanical
equipment room. The general layout of the WHB is shown in Figures 2.4-4 and 2.4-5, with sectional
views shown in Figure 2.4-6. The WHB is surrounded by pavement and gravel on all sidesand is
approximately 200 ft. from the property protection area (PPA) security fence.

The WHB is asteel frame structure with insulated steel siding, and includes portions of the building,
such as the hot cell complex, that are constructed of concrete for shielding and structural purposes. The
WHB is constructed in accordance with the requirements for NFPA (National Fire Protection
Association) 220, Sandard on Types of Building Construction,* Type Il construction. The WHB acts as
a confinement barrier to control the potential for release of radioactive material. Confinement is
provided when the tornado doors are closed. The WHB is designed for the design basis earthquake
(DBE) of 0.1 g (gravitational force) peak acceleration with a 1,000-year return interval. The WHB is
designed to withstand the design basis tornado (DBT) with 183 mph wind and a translational velocity of
41 mph, amaximum rotational velocity radius of 325 ft, a pressure drop of 0.5 Ib/in? and a pressure drop
rate of 0.09 Ib/in?/s. Theroof of the WHB is designed to withstand a 27 1b/ft? snow load. The 100-year
recurrence maximum snow pack for the WIPP region is 10 Ib/ft2.

The west wall of the CH bay in the WHB is shared with Building 412. Building 412 is designed to
withstand the DBE and DBT and a snow load of 27 Ib/ft>. The main lateral force resisting structural
members of the Support Building are designed to withstand the DBE and DBT to prevent the Support
Building from collapsing on the adjacent WHB. The north wall of the WHB includes masonry
construction which provides nominally two hours of fire resistance in the event of a Support Building
fire. The design parameters for the WHB are described in SDD CF00-GCO00, Plant Buildings, Facilities,
and Miscellaneous Equipment.’® Waste handling areas subject to potential for contamination are
provided with coatings that are easy to decontaminate. The ceiling and wall mounted equipment within
the WHB is not seismically restrained.

The RH side of the WHB has two areas for handling RH waste: the RH bay and the hot cell complex.
The hot cell complex is divided into areas designed for specific functions: the cask unloading room
(CUR), thetransfer cell, the transfer cell service room, the upper hot cell, the crane maintenance room,
and the facility cask loading room (FCLR). The major areas within the RH waste handling area are
shown in Figures 2.4-4 and 2.4-5, with sectional views shown in Figure 2.4.6. Waste transport routesin
the WHB are shown in Figure 2.4-7. A more detailed view of RH waste handling route is shown in
Figure 2.5-2 for the 72-B waste handling process and Figure 2.5-3 for the 10-160B waste handling
process. The design parameters for the WHB are described in SDD CF00-GC00.%°

24.1.1 RH Bay

The RH bay is ahigh-bay area for receipt and handling of the 72-B and 10-160B shipping casks. A
trailer carrying a shipping cask enters the RH bay through a set of double doors on the east side of the
WHB. The space availablein the RH bay accommodates a maximum of two trailers at onetime. The
RH bay istaller than the CH bay to allow RH shipping casks to be removed from the transportation
trailer inside the WHB. The RH bay was originally designed to accommodate unloading of
transportation casks from railcars. There are railcar tracks embedded in the RH bay floor although they
are currently not in use. Additional rails are provided for moving the road cask transfer cars (RCTC) into
the CUR from the RH bay. The RH bay doors are closed when processing a RH shipping cask.
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For contamination control, the WHB ventilation system is designed to maintain airflow direction to the
areas where postulated accidents could occur. Ventilation airflow is from the RH bay into the CUR and
upper hot cell; from the CUR into the transfer cell; from the FCLR into the transfer cell; and from the
transfer cell into the upper hot cell. The RH bay and FCLR are protected by an automatic sprinkler
system.

2.4.1.2 Hot Cell Complex

The hot cell complex consists of a series of rooms with concrete walls up to 54 inches thick that provide
permanent radiation shielding for personnel whenever RH waste canisters and drums are not in either a
shipping cask, shielded insert, or the facility cask. The shielding is designed for an internal gamma
surface dose rate of 400,000 Remv/hr and for an internal neutron surface dose rate of 45 Renv/hr.*” The
complex islocated in the north side of the RH bay (Figure 2.4-8).

The CUR floor is at reference elevation 100'-0" and at the east end of the complex. The upper hot cell
floor is 31 ft. wide, 57 ft. long, and located at elevation 123-6." The ceiling of the upper hot cell is at
elevation 156'-10." Above the upper hot cell is the manipulator repair room and above it isthe crane
maintenance room. The transfer cell which is approximately10 ft. wide and 79 ft. long is below the
upper hot cell and has afloor elevation of 76-0." The FCLR islocated west of the upper hot cell
between elevations 100-0" and 124'-6."

24121 Cask Unloading Room

The CUR has 54 in. thick concrete walls to provide a shielded area for unloading of RH waste drums
from the 10-160B shipping cask into the upper hot cell. The CUR is separated from the upper hot cell by
ab54in. thick concrete ceiling and two concentric shield plugs, and is separated from the transfer cell by a
54 in. thick concrete floor and 8 in. thick steel shield valve. The 140-ton concrete-filled steel CUR shield
door at the entrance to the CUR provides radiation shielding for personnel outside the CUR during 10-
160B shipping cask unloading operations. The CUR shield door remains open during transfer of the 72-
B shipping cask from the CUR to the transfer cell. A free-standing control panel for the CUR 25-ton
craneislocated in the southwest corner of the room. The control panel isused during 72-B waste
handling. When a 10-160B shipping cask is being processed in the CUR, the shield door is closed. No
oneisallowed in the CUR when RH drums are being removed from the 10-160B shipping cask and
transferred to the upper hot cell. Additionally, the CUR shield door will be closed during operations that
involve transfer of items from the upper hot cell to the CUR when thereis RH waste in the upper hot cell.

The CUR shield door is 18.2 ft. long by 22.0 ft. high by 4.0 ft. thick. The CUR shield door is opened and
closed, at arate of approximately 15 ft. per minute, by a pneumatic cylinder/piston and when moving is
supported by a cushion of air exhausting from the door bottom. The air cushion isreferred to as an air
bearing. When closed, an inflatable seal is pressurized forming a partial seal between the inside of the
door and the surface around the CUR door opening. When the door is closed, the exhaust air supply is
removed, the loss of the air cushion causes the door to settle to the floor. The CUR shield door is opened
or closed only with direct visual access to the shield door travel area. The CUR shield door is
interlocked to other RH waste handling system components as follows:

*  The CUR shield door must be closed before the upper hot cell shield plugs can be removed.
*  The CUR shield door cannot be opened with the upper hot cell shield plugs removed

*  TheCUR shield door must be closed before the upper hot cell crane grapple can be raised when it
is positioned over the upper hot cell floor shield valve.
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24.1.2.2 Upper Hot Cdll

The upper hot cell isa54 in. thick concrete walled room that provides a shielded location for the
facilities and equipment necessary to unload the RH waste drums from their 10-160B drum carriage
units; provides temporary storage for unloaded drums; provides canister storage locations (floor wells),
Six canister storage wellsin east side, two canister storage wells at the northwest inspection station, and
one at the northeast inspection station; provides for inspections of the physical integrity of the drums;
provides for the performance of aradiological contamination survey and identification verification of
each drum; and provides for loading drums into facility canisters. Details of the upper hot cell areaare
shown in Figures 2.4-9, 2.4-10, and 2.4-11. The bridge mounted overhead powered manipulator operates
in the upper hot cell withrails at elevation 141'-0". The upper hot cell crane operates above the overhead
powered manipulator, with itsrails at elevation 148-0". The operating gallery (elevation 122" 1")
provides space for operating personnel to monitor and control al operationsin the upper hot cell. Six
shielded viewing windows between the operating gallery and the upper hot cell allow nearly 100 percent
visual observations of all operations within the upper hot cell. A transfer drawer is provided at the
radiological inspection station for transferring surface contamination assessment swipes, collected in the
upper hot cell, from the upper hot cell to the transfer drawer enclosure in the operating gallery.

Access to the upper hot cell from the CUR is through two shield plugs in the upper hot cell floor. The
large plug has a nominal diameter of 8.6 ft. and contains a smaller concentric plug that has a nominal
diameter of 2.7 ft. Both plugs must be in place before a shipping cask can enter or exit from the CUR.
When installed, the plugs provide shielding corresponding to the level of radiation protection required by
the CUR. Aninterlock is provided between the CUR shield door, CUR shield valve, and the upper hot
cell crane, and requires that the CUR shield door and shield valve be closed in order to remove the shield
plugs. When the CUR shield door is closed, the CUR functions as an air lock between the upper hot cell
and the RH bay. The upper hot cell is maintained at the lowest negative pressure and air leakage is from
the RH bay through the CUR into the upper hot cell. The upper hot cell has provisions for maintenance
of installed equipment. Access to the upper hot cell is permitted only when RH waste drums or canisters
are not present.

24.1.2.3 Transfer Cdl

The transfer cell, located beneath the CUR, the upper hot cell, and the FCLR and is separated from each
by 54 in. thick concrete, contains the shuttle car used to move either the 72-B shipping cask or the
shielded insert (used with the facility canister). The transfer cell contains the 72-B shipping cask inner
lid bolt detensioning robot, aradiological contamination swipe robot and transport system for the
radiological swipe samples, closed circuit television (CCTV) cameras used to monitor the operation
activitiesin the transfer cell, and the transfer cell ceiling shield valve.

24124 Transfer Cell Service Room

The service room, separated from the transfer cell by a 54 in. thick concrete wall, contains a receive/send
station for the radiological swipes from the transfer cell, avent hood where the swipe samples are
removed from transport carrier, the counting equipment that performs the analysis of the radiol ogical
swipes, and the continuous air monitor (CAM) that services the transfer cell. The service room aso
contains the motor for the transfer cell shuttle car and a grapple override tool for the FCLR facility

grapple.
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2.4.1.25 CraneMaintenance Room

The crane maintenance room is located above the manipulator repair room at the west end of the upper
hot cell (Figure 2.4-10). The crane maintenance room is located so that the upper hot cell crane can be
pulled directly into it for repair. The crane maintenance room is separated from the upper hot cell by a

4 ft. high 54 in. thick concrete shield wall and a ceiling mounted shield door. The shield door is
approximately 34 ft wide, 12 ft. tall and is constructed of steel beams with a solid steel cover over 2 in.
thick. The shield door weighs approximately 33,000 Ibs. and is operated by a 20,000 |bs. capacity floor
mounted winch. The door overlaps the opening in the concrete shield wall to prevent radiation streaming
into the crane maintenance room from the upper hot cell. Ventilation seal plates sea the gap between the
door and its jamb to control air flow from the room into the upper hot cell. The winch is key operated
with RH waste handing personnel controlling key access such that the crane maintenance room shield
door can not be opened with RH waste in the upper hot cell. The crane maintenance roomisfire
protected by an automatic sprinkler system.

2.4.1.3 Facility Cask Loading Room

The FCLR has 54 in. thick concrete floor and contains the facility cask transfer car, the facility cask
rotating device, the shield bell, telescoping port shield and grapple hoist, equipment needed to transfer
RH waste canisters from the transfer cell into the facility cask and for the subsequent transfer of the
facility cask to the waste shaft conveyance. An operating console located behind a 2 ft. thick concrete
shadow shield with a shield window in the north portion of the roomis used to control the FCLR and
transfer cell waste handling activities. The FCLR isfire protected by an automatic sprinkler system and
functions as an air lock between the waste shaft and the transfer cell and RH bay.

2.4.1.4 Waste Shaft Entry Room

The waste shaft entry room is the location where CH and RH waste is loaded on the waste shaft
conveyance. The room has four equipment entry doors that are interlocked such that only one can be
open. Pivot rails provided at the waste shaft collar are rotated to the horizontal position when loading the
conveyance and are rotated vertically when not in use. The pivot rails are interlocked such that the
conveyance cannot be moved until the pivot rails are out of the way. Fencing with gates are provided at
the shaft collar and the shaft station in the underground to prevent inadvertent access to the shaft. The
gates are interlocked such that if a gate is open, the conveyance cannot be moved, or if the conveyanceis
moving and a gate is opened, the conveyance emergency stop is actuated. With the FCLR doors open
and all other doors to the waste shaft entry room closed, the facility cask transfer car moves from the
FCLR into the waste shaft entry room onto the waste shaft conveyance. No personnel or equipment is
transported by the waste conveyance when it is transporting CH or RH waste into the underground.

2.4.1.5 WHB Support Areas

WHB support areas, common to both the CH and RH areas of the WHB, include the waste hoist support
areas and the main mechanical equipment room containing the heating, ventilation, and air conditioning
(HVAC) equipment.

Air locks are located on both the CH and RH sides of the waste hoist collar, including the waste shaft
conveyance loading room (CLR) on the CH side of the waste hoist and the FCLR on the RH side of the
waste hoist. Access doors to the waste hoist are interlocked, only one can be opened, to control air flow,
which is towards the waste hoist from the CLR or from the FCLR.
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The waste hoist control room provides space and equipment needed for operation of the waste hoist and
controls for operating the waste hoist in either manual or automatic mode.

The main mechanical equipment room of the WHB houses the exhaust fans, high efficiency particul ate
(HEPA) filters, except for the hot cell HEPA filters which are |ocated adjacent to the hot cell, and the
associated ducting that controls ventilation flow within the WHB.

24.2 Building 412

Building 412 (the TMF) islocated to the west side of the WHB (Figure 2.4-4). Structural portions of the
building are designed to withstand the DBE and DBT because of itsinterface with the WHB. The
equipment within the TMF is not seismically restrained. The TMF is also designed to withstand a snow
load of 27 Ib/ft?,

243 Exhaust Filter Building

The Exhaust Filter Building (EFB), containing the HEPA filtration equipment associated with the
underground ventilation system, is adjacent to the exhaust shaft. During normal operations, air is pulled
from underground areas, up the exhaust shaft, and discharged to the environment without the HEPA
filtration unitsin service. In the event of an underground radiological event, airflow from the
underground is diverted through the HEPA filtration units located in the EFB to remove airborne
radioactive particulates from the air stream. The EFB layout is shown in Figure 2.4-12.

The major areas within the EFB are the filter room and support area. The filter room houses the
underground exhaust HEPA filtration units. The support areaincludes two mechanical equipment rooms
housing the building filtration units, the exhaust fans, the supply air handling units, the motor control
centers, and the airlock.

244 WIPP Shafts

The four shafts, the waste shaft, the salt handling shaft, the exhaust shaft, and the air intake shaft, extend
from the surface to the underground horizon as shown in Figure 2.4-3. All shaft construction and mining
operations are in accordance with 30 CFR Part 57, " Safety and Health Standards - Underground Metal
and Nonmetal Mines."*® The waste shaft is located between the CH and RH waste handling areasiin the
WHB. Itisnominally 19 feet in diameter and is serviced by a hoist that incorporates a waste shaft
conveyance to transport CH and RH wastes from the surface to waste shaft station.

2.4.4.1 Shaft and Hoist General Features

The principal components of each shaft are the liner that extends from the collar to the salt interface
approximately 850 ft. below the surface, and the key that provides a transition between the liner and the
salt formation. The remainder of each shaft is unlined.

The shaft collars are situated approximately 400 ft. above the historic flood plain of the Pecos River and
the collar slab around the shaft, where used, is at a higher elevation than the surrounding ground. The
collar areas of the salt, waste, and air intake shafts are surrounded with fencing/barriers to prevent
unauthorized entry and minimize the chance for items falling into the shafts.

The waste shaft, the salt handling shaft, and the air intake shaft are equipped with conveyances with head
frames constructed of structural steel. The conveyance systems in the shafts and all shaft furnishings are
designed to resist the dynamic forces of the hoisting operations, and these forces are greater than the
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seismic forces on the underground facilities. The conveyancesin the waste and air intake shafts are
guided by steel cables, guide ropes, and the salt handling shaft conveyance is guided by fixed wooden
guides.

The waste, salt handling, and air intake shaft hoists have redundant brake systems designed so that either
set of brakes can stop afully-loaded conveyance under all conditions. In the event of a power failure, the
brakes set automatically.

The control system for each hoist can detect malfunctions or abnormal operations, such as overtravel,
over-speed, power loss, circuitry failure, or starting in awrong location, and triggers an alarm for the
abnormal operation, and automatically shuts down the hoist.

The salt handling shaft conveyance is used to transport mined salt to the surface and to provide personnel
transportation between the surface and the underground. It also acts as a duct for supplying air to the
mining and disposal areas, and is one route for the power, control, and communications cables. The salt
hoi st's maximum rope speed is approximately 1,800 ft. per minute. The salt handling shaft inside
diameter is 10 ft. for the steel lined portion, and 11 ft., 10 in., for the unlined portion.

The exhaust shaft is used to exhaust air from the underground areas to the surface. The inside diameter
of the lined portion of exhaust shaft is 14 ft. The shaft lining is unreinforced concrete. The exhaust shaft
collar does not utilize abuilding or headframe, and is sealed at the top by a 14 ft. diameter elbow that
directs air to the underground ventilation system fans.

The air intake shaft is used primarily to supply the fresh air to the underground areas and is also used for
backup egress of personnel between the surface and the underground horizon. The air intake shaft hoist's
maximum rope speed is approximately 830 ft. per minute. The inside diameter of the unreinforced
concrete lined upper portion of this shaft is 16 ft.

2.4.4.2 Waste Shaft and Hoist Specific Features

The main purpose of the waste hoist system is for moving radioactive waste between the surface and the
underground. It isalso used to transport personnel, material and equipment. The waste hoist tower,
which houses the hoist motor and support equipment is located between the CH and RH portions of the
WHB and sits over the waste shaft. The waste hoist tower and headframe is designed to withstand a
DBE. The waste shaft and hoist arrangement is shown on Figure 2.4-13. CH and RH waste are
transported on the lower portion of the conveyance, below the man cage and the maintenance platform.
Waste and personnel are not transported at the same time.

The inside diameter of the unreinforced concrete-lined upper portion of the waste shaft is 19 ft. The
waste shaft conveyance (outside dimensions) is approximately 30 ft. high by 11 ft. wide by 15 ft. deep,
and carries a maximum payload of 45 tons. A man deck, approximately 15 ft. above the conveyance
floor, is provided for personnel transport. The man deck is enclosed with expanded metal fencing with
doors provided for access. The man deck can be removed to permit transporting tall and/or heavy loads.
A maintenance work platform is bolted to the top of the outside frame of the conveyance, above the man
deck. Thework platform is used during shaft inspections and shaft maintenance. Dueto hoist load
limits, the platform and man deck may need to be removed for RH waste transfer. The main deck of the
conveyance has embedded rails that are used by the facility cask transfer car. The facility cask transfer
car is used to transport the facility cask between the facility cask loading room and the waste shaft
conveyance, and between the waste shaft conveyance and the underground Because of the 11 ft. width of
the conveyance deck, the facility cask which is over 13 ft. long cannot be placed on the conveyance by a
forklift. (Theforklift pockets on the facility cask are on the long side [see Figure 2.5-8].) During loading
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and unloading operations, the waste shaft conveyance is steadied by fixed guides. At the underground
waste hoist station, rope stretch is removed by a chairing device that supports the weight of the waste
shaft conveyance and payload.

The waste hoist is an electrically driven friction hoist. The 600 hp DC (horsepower direct current)
voltage waste hoist motor is designed for a maximum operating speed of 13.5 rpm (revolutions per
minute). The motor's field isformed by wound poles, and is supplied with a constant DC current
obtained from rectifying a 480-volt, three-phase supply. The DC voltage magnitude and direction
controls the speed and direction of the hoist. The maximum rope speed of the waste hoist is
approximately 500 ft. per minute. Thereisone silicon controlled rectifier power supply to power the
hoist. An automatic control circuit can detect electrical problems with the drive motor and stop the hoist.

The waste hoist brake system can safely stop and hold the waste shaft conveyance without the drive
motor. There are two sets of brakes, mounted approximately 180 degrees apart, on each braking flange
of the hoist wheel. Either set of brakesif fully capable of stopping the waste conveyance. The brakes
are spring set and are released by hydraulic pressure. Brake switches indicate brake set, release, and
wear. A redundant hydraulic power supply exists to supply hydraulic pressure to release the brakes.
Each hydraulic unit has its own motor, pump, and oil reservoir. There is an automatic switch over from
the primary system to the standby system if the hydraulic pressure decreases below the set point. There
is no automatic switch over from the standby system to the primary system. A timed back up pressure
relief path exists to set the brakesif for any reason the brake pressure is not released within afew
seconds after the application of the brake set signal.

Hoisting, tail, and guide ropes are provided for the safe operation of the waste shaft conveyance and the
counterweight. The hoisting ropes are 1-3/8-in.-diameter, fully locked coil bright steel ropes suitable for
use with afriction hoist. For the conveyance with the maximum design payload, the factor of safety of
the hoisting ropesis at least 5.9 as determined based on American National Standards Institute

(ANSI) M 11.1, "American National Standard for Wire Rope Mines,* and Mine Safety and Health
Administration (MSHA) - 30 CFR Part 57.19021, "Minimum Rope Strength,"* according to the depth of
the waste shaft. Both the hoisting ropes and tail ropes have a minimum endurance limit of 400,000
loading cycles. Thetail ropes are 2-1/4-in.-diameter, non-rotating bright steel, with a synthetic fiber
core. Thethreetail ropes approximately balance the weight of the six hoisting ropes. The guide ropes
are 1-3/4-in.-diameter, half-lock bright steel with internal and external lubrication and are designed to
operate with minimal field [ubrication only. There are four guide ropes for the waste shaft conveyance
and two guide ropes for the counterweight. Tension in these ropesis maintained by weights on the
bottom of the ropes. The size of the weights vary to prevent harmonic vibrations during hoist operation.

A waste shaft conveyance and counterweight over-travel arrester system can stop movement if the
normal control system hasfailed. Four timbers are provided at the tower and the sump regions for both
the waste shaft conveyance and the counterweight to assist in absorbing energy to stop an over traveling
waste shaft conveyance or counterweight. Retarding frames rest in notches either at the top of the wood
arresters, in the sump area, or at the bottom of the wood arresters, the tower area. The retarding frames
have knives that cut into the timbersif driven by the waste shaft conveyance or the counterweight.

If the waste shaft conveyance over-travels against the upper crash beams and the hoist ropes fail, safety
lugs on the waste shaft conveyance mate with pivoting dogs on the catch gear mounted in the headframe
to prevent the waste shaft conveyance from falling if the ropes break. The counterweight catch gear
system functions in a similar fashion to stop the counterweight from falling. Each catch gear frameis
mounted on a hydraulic shock absorber which absorbs energy from a descending waste shaft conveyance
or counterweight. Lever arms are used to raise the pivoting dogs if they are not supporting any weight.
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Emergency stop buttons are provided at the master control station and at all control stations to effect an
emergency stop of the hoist. These buttons are operablein al modes of hoist operation, and when
pressed, open the control power loop and set the hoist brakes. These buttons provide the most rapid
means of bringing the hoist to astop. A controlled stop button which decel erates the waste shaft
conveyance before setting the brakesis also located on the control panel. The controlled stop is a slower
and softer stopping action than the emergency stop.

Eleven signals, two analog and nine contact, are transmitted to the Central Monitoring Room (CMR) for
remote monitoring. The analog signals are hoist motor voltage and amperes. The contact signals are
"Hoist Operation, Manual"; "Hoist Operation, Semi-Auto"; "Hoist, Abnormal Condition"; "Emergency
Stop"; "Men Working in Shaft"; "Waste on Hoist"; "Personnel on Hoist"; "Hoist, Up"; and "Hoist,
Down." The waste hoist signaling system consists of bells and lights activated by the operators at the
master control station and the control stations.

At the beginning of each operating day, inspections are made on the shaft conveyance, cable attachments,
cage doors, and collar doors. The hoist operator visually inspects the hoist drum assembly, pedestal,
bearing housings, brakes and brake operations, and all hydraulic pipes for general condition and possible
leaks. Also at the start of each operating day, the various methods of communication between the hoist
operator, toplander, bottom lander, and the shaft conveyance are checked and verified to be operating
correctly. The proper operation of the emergency stop tripping logic, limit switches, overtravel, deadman
control, position indicator, and braking mechanisms are tested at the start of each operating shift.

The conveyance is operated empty through one round trip at the start of each operating shift. The waste
shaft is inspected weekly to detect cracking, corrosion, deterioration, and water intrusion. Rope
inspections are performed weekly and the entire active length is visually examined for structural damage,
corrosion, and proper lubrication. Visual examination for wear and broken wires are made at stress
points, attachment points, where the rope rests on sheaves, where the rope |leaves the drum, at drum
crossovers, and at change-of-layer regions. When any visible condition that results in areduction of rope
strength is present, the affected portion of the rope is examined more frequently. Additional testing and
inspections are identified in the Underground Hoisting SDD (SDD UH00).%*

245 Underground Facilities
2451 General Design

The underground facilities are located 2,150 ft. below the surface and include the waste disposal,
construction, north, and waste shaft station areas. The construction and north areas contain the facilities
to service and maintain underground equipment for mining and waste disposal operations. The
construction and north areas are segregated from the waste shaft station and waste disposal areas by
bulkheads, overcasts, and airlocks which are constructed of noncombustible materials except for flexible
flashing used to accommodate salt movement. Some mining construction activities may be required
within an active disposal panel, however, these activities can be separated from the disposal processes
and areas by schedule or time, ventilation controls, and temporary bulkheads. Underground mining
procedures and cavity dimensions incorporate the results of the salt creep analysisin DOE/WIPP 86-010,
Waste Isolation Pilot Plant Design Validation Final Report.?

The underground support facilities and their ventilation flows in the shaft pillar area are shown on

Figure 2.4-14. The support facilities on the disposal side provide a maintenance area, a vehicle parking
areawith plug-in battery charging, and awaste transfer station. The support facilities on the construction
side consist of avehicle parking area, electrical substation, welding shop, offices, materials storage area,
emergency vehicle parking alcoves, a diesel equipment fueling station, and a mechanical shop.
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The north areawas initially used for evaluating the interaction of simulated waste and thermal sources on
bedded salt under controlled conditions. The north area was deactivated in September 1996. Portions of
this area have been reopened for the permanent disposal of salt mined primarily from Panel 2 and ground
control activities and are being maintained open to support alimited experimental program and material
storage.

The construction area fuel dispensing roomisin an alcove off the construction exhaust entry. This fuel
dispensing room includes pumping facilities for a portable fuel tank. The portable diesel tank hoisting
and lowering is done through the waste shaft or the salt handling shaft. Diesel tank hoisting is not
performed at the waste shaft when waste is present and is moved promptly to the storage location. An
automatic dry chemical fire suppression system, with main and reserve tanks, is provided in the fuel
dispensing room. Any fire generated smoke and fumes would be exhausted directly to the exhaust
ventilation system. The underground ventilation system is discussed in Section 2.6.

245.1.1 Sef-Contained Self-Rescuers

WIPP isrequired by New Mexico State Mining Law 69-8-16 to provide self-contained self-rescuers
(SCSRs) in the underground. A SCSR must be available for each person in the underground. SCSRs
consist of acompressed oxygen cylinder and a CO, scrubber. The oxygen cylinders are pressurized to
3000 psi.

The SCSRs are stored in metal cache enclosures at predetermined locations throughout the underground.
Portable skids containing SCSRs cache enclosures are used and rel ocated as necessary. The remainder of
the SCSR cache enclosures are attached to the rib at designated areas and are not portable.

SCSRs are used in addition to the portable self-rescuers carried by underground personnel.
2.4.5.2 Mining Method

Mining is performed by continuous mining machines. One type of continuous mining machineisaroad
header or boom-type continuous miner operating amilling head. The milling head rotates in line with the
axis of the cutter boom, mining the salt from the face. The mined salt is picked up from the floor by the
loading apron. The mined salt is pulled through the miner on conveyers and loaded into one of the haul
vehicles.

Another type of continuous mining machine isadrum miner operating with ahead that rotates
perpendicular to the axis of the cutter boom, and cuts the salt away from the working face. The mined
salt is pulled through the miner on a chain conveyor and then loaded into a haul vehicle. Prior to mining
in new areas, probe holes are drilled to relieve any pressure that may be present. After mining, vertical
pressure relief holes are drilled up at the main intersections of drifts and crosscuts.

During and immediately after mining, a sounding survey of the excavation ceilings is made to identify
areas of weakness which might represent safety or stability problems. Routine sounding of the roof,
especialy in unbolted areas, is commonly performed throughout the life of an opening. Inspection and
maintenance for the underground is described in procedure WP 04-AU1007, Underground Openings
Inspections.?®

Hand scaling or removal of salt with the continuous miners, or rock bolting, is accomplished after areas
are identified as potentially unstable. Specific work packages are developed for mining and ground
control. Mine operations personnel are responsible for mining and ground control.
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2.45.3 Mined Material

The salt removed during underground mining is brought to the surface by the salt handling shaft
conveyance. From the surge pocket, salt isloaded into the 8-ton salt handling skip with a skip measuring
and loading hopper, the skip israised to the surface, and dumped through a chute to surface haulage
equipment which transports the salt to the surface salt pile.

2.4.5.4 Interface Between Mining and Waste Disposal Activities

Separate mining ventilation and disposal ventilation circuits are maintained by means of bulkheads,
overcasts, and airlocks of noncombustible material, except for flexible flashing used to accommodate salt
movement, in accordance with 30 CFR Part 57.¥ The use of noncombustible materials minimizes the
effects of firesin one area of the underground propagating to another area. Air pressure in the mining
side is maintained higher than in the disposal side to ensure that any leakage resultsin air flow to the
disposal side. The underground ventilation system is discussed in Section 2.6. Rooms being mined are
within the construction circuit, and rooms with active waste emplacement are within the waste disposal
circuit. Any mining necessary in the disposal circuit to address uneven floor or ground control issuesis
planned such that it is unlikely to be necessary at the active waste face and is not done in the transport
path when waste is in transit to the disposal room.

2455 Ground Control Program

The ground control program at the WIPP ensures underground safety from any potential unplanned rock
fall from the ceiling or walls of openings. From the time an opening is mined and throughout the life of
the opening, action istaken to identify and remove or restrain any loose or potentially unsafe ground.
Ground control is based on the following:

. Ground stability is maintained as long as access is possible.

. Ground control maintenance efforts increase with the age of the openings.
. Ground control plans are specific but flexible.

. Regular ground control maintenance is required.

The WIPP ground control program uses observational experience and analysis of salt behavior to
anticipate future ground support requirements. To provide long-term ground support, the WIPP ground
control system must accommodate the continuous creep of salt and retain broken fractured rock in the
roof or walls. To aid in ground control activities, the WIPP underground is divided into over 100 zones.
A database that documents the current status of each underground excavation zone is maintained and
includes the physical state of the zone with respect to geometry, excavation age, ground support, and
operational use.

DOE/WIPP 02-3212, Ground Control Annual Plan for the Waste Isolation Pilot Plant* addresses
technical aspects of the underground facility which are concerned with the design, construction, and
performance of the subsurface structures and support systems. Each year the Ground Control Annual
Plan is updated to reflect developmentsin the WIPP ground support practices, materials, and any changes
in operational requirements. The WIPP ground control plans are living documents that keep ground
control practice at the WIPP both current and responsive.

The WIPP ground control includes continuous visual inspections of openings, geotechnical monitoring,
installation of ground support components, and analysis of ground support component failures. Ground
control support systems may vary as different conditions are encountered. Support system may be
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subjected to longitudinal and lateral loading due to the rock deformation. The anchorage components
may undergo lateral deformation due to offsetting along clay seams or fractures and increasing tensile
loading.

Visual examinations are performed by underground operations personnel. Procedure WP 04-AU1007%
specifies inspections to be performed at the beginning of each shift, weekly, monthly, and annually.
Geotechnical field activities include data collection from geotechnical instrumentation, fracture surveys,
and observations. Monitoring results are analyzed in comparison with established design criteria, and are
utilized in avariety of computer models. Analyses are performed to ensure that rock mass behavior is
understood and proper ground control measures are instituted. Ground support is designed and specified
to meet the requirements of 30 CFR Part 57.*® Maintenance activities ensure that ground conditions
presenting a potential hazard are rectified.

Ground support at the WIPP includes rock bolts and supplementary systems. The rock bolt systems
typically used are mechanically-anchored bolts and resin-anchored threaded rods. The supplementary
systems include cables with mesh mats and trusses. During mining, spot bolting is the typical method of
ground contral to rectify unstable conditions. Pattern bolting was used in Panels 1, 2 and 3 and is
anticipated to be used in subsequent panels. Panel 3 through 8 are not anticipated to remain open aslong
asPanel 1 or 2. Thedisposal area access drifts will remain open and operational for a much longer
period than Panels 1 through 8. Materialsinstalled for spot bolting, and pattern support meet the
requirements of 30 CFR Part 57.*® Proper installation is confirmed by safety and quality assurance
audits. MSHA inspectors perform independent inspections, making certain that support construction is
performed in accordance with regulations.

Prior to disposing of waste in a panel, the panel has been mined to meet dimensional requirements such
that CH waste is stacked the equivalent of three 55-gallon drums high. Ground control measuresin an
active panel may include removal of rock, bolting, and floor milling. Pattern bolting minimizes the need
to remove rock from the ceilings of disposal rooms, however, milling the floor is expected to ensure the
proper room dimensions and to ensure a smoother surface over which to transport waste. In the event
that ground control measures are not sufficient to ensure safety, rooms may be closed.

The roof beam may be removed by mining if it is a cost-effective alternative to bolting or if the roof is
highly fractured and removal will result in a safer working environment. The roof beam is that portion
from the roof up to the next competent layer, typically just above the overlying clay and anhydrite layers.
This option has been exercised in portions of East-140 south and areas in the north end of the
underground.

2.4.5.6 TRU Waste Disposal Area

The disposal area (Figure 2.4-2) provides space for 6.2 million ft.* (176,000 m*) of TRU waste material
in TRU waste containers. This area aso includes the four main entries and the crosscuts that provide
access and ventilation. Figure 2.4-15 shows atypical waste container disposal configuration. The main
entries and crosscuts in the repository provide access and ventilation to the disposal area. The main
entries link the shaft pillar/service area with the disposal area and are separated by pillars. Typical
entries are 13 ft. high and 14 to 16 ft. wide. The waste disposal areais designed so that each panel
contains seven rooms. The locations of the panels are shown in Figure 2.4-2. The rooms have nominal
dimensions of 13 ft. high by 33 ft. wide by 300 ft. long, and are separated by 100 ft. wide pillars.

Boreholes are used for disposing of RH waste canisters. Boreholes are drilled into the ribs (walls) of the
disposal rooms and entries and are drilled to alength of approximately 17 ft. with a diameter of
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approximately 30 in. and located a distance away from the corners of salt pillars that separate disposal
rooms, nominally 34 ft. from the projected corner along the short axis and 26 ft. along the salt pillars.

The amount of TRU waste in each panel/room is limited by thermal, structural, and physical
considerations, and emplacement is designed not to exceed 10 kW/acre. Based on criticality analysis, a
spacing of 30 in. or greater between centers for RH waste canistersis allowed.® Typical spacing will be
8 ft. center to center for canister emplacement. A shield plug and shield ring provide shielding between
the canister in the borehole and the room.

If waste volumes disposed of in the eight panelsfail to reach the design capacity, the DOE may choose to
use the four main entries and crosscuts adjacent to the waste panels. Drifts East-300, East-140, West-30,
and West-170 from South-1600 to South-3650 are nominally 2,050 ft. long. East-west crosscutsin this
areaare nominally 20 ft. wide by 13 ft. high by 470 ft. long. The layout of these excavationsis shown on
Figure 2.4-2.

2.4.5.7 Panel Closure System

Upon completion of waste emplacement in each underground panel, the filled pandl is closed.

Figure 2.4-16 shows two designs for a panel closure system, both of which include a block and mortar
explosion-isolation wall. A 12 ft. thick block and mortar wall has been installed in the access drifts of
Panel 1and isbeing installed at Panel 2. An aternative closure system including a 30 ft. thick block and
mortar wall in combination with run of mine salt has been recommended to the New Mexico
Environment Department and the United States Environmental Protection Agency.

2.4.5.8 Geotechnical Monitoring Program

The safety of the underground excavations has and will continue to be evaluated on the basis of criteria
established from actual measurements of rock behavior. The geotechnical monitoring program provides
measurement of rock mass performance for design validation, routine evaluation of the safety and
stability of the excavations, and provides information necessary to predict the short- and long-term
behavior of underground excavations. The criteriaare regularly evaluated and modified as more field
data are collected from the actual performance of the underground openings. The instrumentation for
open panelsincludes at least one borehole extensometer installed in the roof at the center of each
disposal room. The roof extensometers monitor the dilation of the immediate salt roof beam and possible
bed separations along clay seams.

Data collection, analyses, and evaluation criteriaindicate changes in measured room closure rates over
time, and when those measured room closure rates exceed projected values. Areas where observed rates
significantly vary from projected values are monitored more closely to determine the cause of the
variance. If the causeis not related to mining activity, additional field investigation is undertaken to
characterize the conditions. Should the field data indicate that ground conditions are deteriorating,
corrective actions are taken. If ground conditions in a disposal room deteriorate and cannot be cost
effectively remediated, the room may be closed.

Geologic investigations al so include geologic and fracture mapping, and seismic monitoring. Borehole

inspections can detect displacements, fractures, and separations occurring within the strataimmediately

surrounding the excavations. The results of geologic investigations provide continued confidence in the
performance and geology of the site with respect to site characterization.

Geotechnical data and the results of the geotechnical investigations are reported annually in the WIPP
geotechnical analysis reports (Geotechnical Analysis Report for July 2002 - June 2003,
DOE/WIPP 04-3177).%* The report describes monitoring programs, geotechnical data collected during
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the previous year, and describes the techniques used for data acquisition. The report details the
geotechnical performance of the underground excavations including shafts, and provides an evaluation of
the geotechnical aspects of performance with respect to relevant design criteria.
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BLDG./ BLDG./ BLDG./
FAC. # DESCRIPTION FAC. # DESCRIPTION FAC. # DESCRIPTION
242 NORTH GATEHOUSE 457N WATER TANK 25—-D—0D018 910 ENVIRONMENTAL MONITORING TRAILER
243 SALT HAULING TRUCKS SHELTER 457S  WATER TANK 25-D—001A 917 AIS TRAILER
2551 DIESEL GENERATOR #1 25P—E—503 458 GUARD AND SECURITY BUILDING 918 GEOTECHNICAL ENGINEERING
255.2 DIESEL GENERATOR #2 25P—E—504 459 TOOL CRIB 918A  VOC AIR MONITORING STATION
311 WASTE SHAFT 463 COMPRESSOR BUILDING 918B VOC LAB TRAILER
351 EXHAUST SHAFT 465 AUXILIARY AR INTAKE 950 WORK CONTROL TRAILER
361 AIR INTAKE SHAFT 468 TELEPHONE HUT 951 CONSTRUCTION ENGINEERING
362 AIR INTAKE SHAFT/HOIST HOUSE 474 HAZARDOUS WASTE STORAGE FACILITY 952  INTEGRATED WASTE HANDLING
363 AIR INTAKE SHAFT/WINCH HOUSE 475 GATEHOUSE 965  SAMPLE PREPARATION LAB
364 EFFLUENT MONITORING INSTRUMENT SHED A 480 VEHICLE FUEL STATION 971 SANDIA NATIONAL LABS
365 EFFLUENT MONITORING INSTRUMENT SHED B 481 AUXILIARY WAREHOUSE 986 CLEANING CONTRACTOR
366 AIR INTAKE SHAFT HEADFRAME 482 EXERCISE ROOM
371 SALT HANDLING SHAFT 485 COMPRESSOR BUILDING
372 SALT HANDLING SHAFT HEADFRAME 486 ENGINEERING BUILDING
384 SALT HANDLING SHAFT HOISTHOUSE 489 TRAINING BUILDING
384A  SALT HOIST OPERATIONS
411 WASTE HANDLING BUILDING
412 TRUPACT MAINTENANCE FACILITY
413 EXHAUST FILTER BUILDING
413A  EFFLUENT MONITORING ROOM A
4138 EFFLUENT MONITORING ROOM B
414 WATER CHILLER FACILITY & BLDG
451 SUPPORT BUILDING
452 SAFETY & EMERGENCY SERVICES BUILDING
453 WAREHOUSE /SHOPS BUILDING
455 MAINTENANCE SHOP
456 WATER PUMPHOUSE

Figure2.4-1a, Legend for Figure2.4-1
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(More details are shown in Figure 2.5.2 for 72-B waste handling and
Figure 2.5.3 for 10-160B waste handling)
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Figure 2.4-14, Underground Layout and Ventilation Flow

2-32

CONTROLLED COPY

March 2006



WIPP RH DSA

DO

E/WIPP-06-3174, Rev. 0

CHAPTER 2

I LW W T TR T AT T W
166006 LEES ¢
5 ux 55 285 c
L L ¢
! MMMHHHMMMHHHWMMHHHMMWMHHHMMMWHHHMMMWH\ g%

18850000 ¢
eeeee

2
&
&
&
T T T T T TR T e
\HW\HW\HH\WH\W\HW\HH\WH\W\HW\HH\WH\W\HW\HH\WH\W\HW OOCK
T A TR TR I UL
900! 908! L) 900! L LOCATION OF ROOM
BARRICADE (1Y PIoAL % % %%
BARRICADE (TYPICAL) 000! 000! 009! 0.00,0 099! 000! ¢ BARRICADE (TYPICAL)
L L L L [eme

0

X
¢
5
L 1 1 1 1 %
0000000
111111 T ALl 1 1 T [Ews
G ESOINE1IS0EEOIINI IS EECEIININEEEoeINniNeeeeeiesIneeeeolsy &
T OO OO OO UL IO OO z
jenees OO 16000 |6 000 j000e |0066600830806,
FLLILL L1 1O L L L L L L L) O
R oY
L U 1 1 1 1 1 1 1 1 1 { %X
2
CH WASTE EMPLACEMENT (TYPICAL PANEL) !
=
o8
Y
1.

e

ONE CANISTER PER HOLE

( RH WASTE EMPLACEMENT (TYPICAL PANEL)

EEGELL

sse ase see sse xx: ¢
o] RRoH e o e EGEND:

LI LI L 1 <

FHHHHHHH T HH === Rr CANSTERS
o O SEVEN PACK
¥ O swB
9 RH  REMOTE—-HANDLED
& CH CONTACT—HANDLED
T

L 1 1 1 11 1 1 1 1 1 1 1 1 %ﬁ

L 1 1 1 1 1 1 11 1 1 R -
O O T T This lllustration for
OO OO OO0, OO0, OO X

Information Purposes Only

(0|0

4106.2

4 PANEL (TYPICAL) ¢
AR FLOW AR FLOW

Figure 2.4-15, Typical RH and CH TRU Mixed Waste Disposal Configuration

2-33
CONTROLLED COPY

March 2006



CHAPTER 2

NOMINAL DIMENSIONS

DOE/WI1PP-06-3174, Rev. 0

w /\_\/
o —
wn
< w3
[%) = 0w
% nonO
%) <A’
a =0
- [}
s 5
< m T H
S W a ! IHm”m”mullllll
A|U H HHH
e 1 THH
5 5 = i i
® v HHH] = < [HHH
T 2 . ST O = A
N - - - HHH
& HHAARAHHHAR @ - 8 =z
o P — o u O oL
o HHHHHHHHHHH » 0 H =~ =
. 3 (HHHHHHHHHH a 4+ M - a =HHH
- a HHAHHHHHHHHRH Y— H <tTHHH
o ¢ IHHHHHHHHHH = L > <G HHY
X HHHHHEHEHHHHT W P~ | L EgEEE
~ Y HHHHHHHHHHH = -0 i O Ly
||||||||||||||||||||| 0 L nHHH
=1 |\ HHHHHHHHHH < <, HHE  QHHH]
SNHHHHHHHHH = =05 i agngi
.......... 1 o L pligligl
N_R - nNu o < i %H L
x© o2 LCTHLTE
w == = @ '
z [ < )
o = v
N OA ||||||||||||||||||||| O _
~ Cm  HHHHHHHHHHH OO
i B <. AR TS
e = =  MHHHHHHHHHH] zZa
o i Ow [HHHHHHHHHH @) ey
00 L o e HHHHHHHEEHT = “
Ox 0 =5 HHHHHHHHHHH n.E
4 - e i il e o
........... o o
® o0 [HHHHAHHHHE oo - W
ks 0 ol =g
] - o N W= =
o . Yo 7 S
2 . i a<z i
4 D . = L ot L <,
- © . ' % ¥ Ll m|V/ o
[ N9 ..m N_H_
© o7 N @ T <
~N . v — 0 wn
. . . 44 . e s
R T v Dru G :
. N ~
{

WIPP RH DSA

March 2006

Information Purposes Only

This lllustration for

2-

WITH THE RUN OF MINE SALT BACKFILL
CONTROLLED COPY

PROPOSED EXPLOSION ISOLATION WALL IN COMBINATION
Figure 2.4-16, Panel Closure

4110.3




WIPP RH DSA DOE/WI1PP-06-3174, Rev. 0 CHAPTER 2

25 RH Waste Handling Equipment and Process

This section describes the WIPP RH waste handling equipment and process, which begins at the gate of
the WIPP facility where RH waste arrives by truck (Figure 2.5-1). Two types of trailers may be used to
ship the 72-B shipping cask, one in which the cask is rotated from horizontal to vertical using an
overhead crane and one that uses hydraulics to rotate the 72-B cask. The 10-160B shipping cask does not
require rotation to remove it fromitstrailer. Either type of trailer is positioned in the RH bay of the
WHB using atrailer jockey or the transport tractor. Diagrams of the RH waste handling processes are
shown in Figures 2.5-2 and 2.5-3.

251 RH Waste Transportation Containers
2.5.1.1 72-B Shipping cask

The RH 72-B shipping cask is a stainless steel, |ead-shielded cask designed to provide double
containment for shipment of transuranic waste materials. The packaging consists of a cylindrical
stainless steel and lead cask body, a separate inner stainless stedl vessel, and foam-filled impact limiters
at each end of the cask body. The cask is designed to safely transport a single canister of RH waste
which can contain three 55-gal. drums or be direct loaded. The maximum payload weight is 8,000 Ibs.

The 72-B shipping cask outer cask (OC) body consists of a1.5in. thick, 41.1 in. outer diameter stainless
steel outer shell, and a 1.0 in. thick, 32.4 in. inside diameter stainless steel inner shell, with 1.9in. of lead
shielding between the two shells. A 5.0 in. thick bottom forging is welded to the OC. The OC is closed
by a6 in thick stainless steel lid with 18 evenly spaced 1.25 in. diameter bolts. The main closure lid has
a double bore-type O-ring seal. The containment seal isthe inner butyl O-ring seal, which isleak
testable. The OC lid has a seal test port and a vent/sampling port sealed with butyl O-rings. The nominal
27,900 Ib. OC provides a containment boundary for the payload and also acts as an environmental

barrier. The OC lead shielding assures the surface radiation levels are below Department of
Transportation (DOT) limits.

The separate inner vessel (1V) is constructed of a 1.5 in. thick bottom forging welded to a 0.4 in. thick, 32
in. outside diameter shell. The6.5in. IV lid is secured by eight evenly spaced 7/8 in. bolts and has three
test ports, of which oneis designated as the vent/sampling port. The IV cavity has a minimum diameter
of 26.5in. andis121.5in. long. The nominal 4,000 Ibs IV provides a containment boundary for the 72-B
waste canister

The RH 72-B shipping cask is certified by the NRC in accordance with 10 CFR 71.63(b).*" % The
general shipping cask arrangement, shown in Figure 2.5-4, includes impact limiters, weighing nominal
2,500 Ibs. each, at each end of the shipping cask which function to provide protection of the seal areas
during the hypothetical transport accident events. Each impact limiter is constructed of polyurethane
foam filled stainless steel attached to the OC with six evenly spaced 1.25 in. diameter bolts. The
maximum gross weight of a 72-B shipping cask with impact limiters and afully loaded 72-B waste
canister is 45,000 Ibs.

The impact limiters are provided with lifting lugs, allowing the use of rigging for handling. Both of the
shipping cask lids have bayonet sockets in the outside center for insertion of lifting fixtures. Both lids
are aso provided with threaded holes for insertion of lifting bolts or eyes. The shielded shipping cask
has two transport trunnions, used for support during transport and as a mounting point for the 72-B road
cask transfer car. It aso has four handling trunnions, located 90° apart at the lid end, used for lifting in
the RH bay and CUR, and two trunnions located at the opposite end used for rotating the cask from the
horizontal to the vertical position.
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2.5.1.2 10-160B Shipping cask

The 10-160B shipping cask is a steel, lead-shielded cask designed to provide single containment for
shipment of 55-gallon drums of RH waste. The packaging consists of acylindrical carbon steel and lead
body with an impact limiter at each end. The 10-160B is designed to safely transport ten 55-gallon
drums of RH waste in two stacked drum pallet/carriage units holding 5 drums each. The maximum
payload weight is 14,500 Ibs.

The cask body consists of a2.0in. thick, 78.5 in. outer diameter carbon steel outer shell, andal.1lin.
thick, 68 in. inside diameter carbon steel inner shell, with 1.9 in. of lead shielding between the two shells.
A 5.5in. thick flat circular steel bottom plate is welded to the inner and outer shells. The lead shielding
ensures the surface radiation levels are below DOT limits. Theinternal cavity has a diameter of 68 in.
andis77 in. high. The overall length of the cask without impact limitersis 88 in. An 11 gage stainless
steel thermal shield surrounds the cask outer shell in the region between the impact limiters. The cask is
closed by a5.5in. thick steel primary lid, weighing 5,300 lbs, that is attached to the cask with 24 evenly
spaced 1.75 in. diameter bolts. Thelid closureis made in a stepped configuration to eliminate radiation
streaming at the lid/cask body interface. A double silicone O-ring provides the lid to cask seal.

The primary lid has a 31 in. diameter opening that is equipped with a secondary lid. The 5.5in. thick 46
in. diameter steel secondary lid, weighing 2,150 Ibs., is attached to the center of the primary lid with 12
evenly spaced 1.75 in. diameter bolts. The secondary lid has multiple steps machined in its periphery
which match those in the primary lid, eliminating radiation streaming pathways, and is sealed to the
primary lid by a double silicone O-ring.

The 10-160B shipping cask is certified by the NRC in accordance with 10 CFR 71.63(b).?”* The 10-
160B shipping cask arrangement, shown in Figure 2.5-5, includes impact limiters at each end of the
shipping cask. The upper (lid end) impact limiter weighs 5,300 Ibs. while the lower weighs 5,200 Ibs.
Both impact limiters extend about 12 in. beyond the outside wall of the shipping cask and are installed
prior to transport so that the shipping cask can meet al transport environment and accident conditions.
Each 102 in. outside diameter impact limiter is constructed of polyurethane foam-filled stainless steel.
The impact limiters are secured to each other around the cask by eight ratchet binders. The maximum
gross weight of aloaded 10-160B shipping cask with impact limitersis 72,000 |bs. and has an overall
length of 130 in. Theimpact limiters are provided with lifting lugs, allowing the use of rigging for
handling. The 10-160B shipping cask is equipped with four tie-down lugs welded to the outer shell. The
cask also has two lifting lugs and two redundant lifting lugs which are removed during transport and
reinstalled for waste handling operations. The secondary lid is equipped with three lifting lugs used to
lift both lids. Both lids are covered by the top impact limiter and rain cover during transport.

252 RH Waste Containers

RH waste containers approved for disposal at the WIPP include DOT Type A, or equivalent, 55-gallon
drums shipped in a10-160B shipping cask and 72-B waste canisters shipped in a 72-B shipping cask.
The 72-B waste canisters and 55-gallon drums are equipped with filtered vents which allow aspiration,
preventing internal pressurization of the container and minimizing the buildup of flammable gas
concentrations, and preventing the escape of any radioactive particul ates.

25.2.1 72-B Waste Canisters
The 72-B waste canister is a carbon or stainless steel single-shell container with an outside diameter of

26 in., awall thickness of 0.25 in., and an overall length of 121 in. It has an inside diameter of 25.5in.
with an inside length of 108 in. The 0.375 in. dished head with integral WIPP standard lift pintleis
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welded to the shell after the canister isfilled with waste. The canister is vented using a suitable filter and
can be direct loaded or loaded with three 55-gallon drums of radioactive waste, each with avent filter. It
has a maximum weight, including the canister and its waste content, of 5,980 Ibs. The 72-B waste
canister may have either awelded or mechanical lid.

2.5.2.2 30- and 55-Gallon Drums

The standard 30- or 55-gallon, DOT-17C and DOT-17H metal drums will be used for RH waste. For 30-
gallon drums, the 17C drum is approximately .065 in. thick and the 17H drum is approximately .05 in.
thick. The overall dimensions for both 17C and 17H 30-gallon drum external s are approximately 29.5
in. tall witha20.0in. diameter. A standard 30-gallon drum has a gross internal volume of approximately
113 liters with a maximum gross weight of 500 Ibs. For 55-gallon drums, the 17C drum is approximately
0.065 in. thick and the 17H drum is approximately 0.05 in. thick. The overall dimensions for both 17C
and 17 H 55-gallon drums are approximately 35 in. tall with a24.0 in. diameter. A standard 55-gallon
drum has a gross internal volume of approximately 208 liters with a maximum gross weight of 1,000 Ibs.

2.5.2.3 Facility Canisters

The facility canister is a carbon steel single-shell container weighing approximately 980 Ibs., it has an
outside diameter of 28.5 in., awall thickness of 0.25 in., and an overall length of 117.5in. It hasan
inside diameter of 28 in. with an inside length of 110.5in. Thelid, with anintegral pintle used for
lifting, is attached to the shell mechanically after the canister isloaded with three waste drums from a 10-
160B shipping cask. Thefacility canister can hold three 55-gallon drums of radioactive waste. Each
drum has a vent filter and can have a maximum weight of 1000 Ib. The facility canister is not vented,
however, the lid to body connection is not air tight so the canister will not pressurize.

253 RH Waste Handling Containers
2.5.3.1 Shielded Insert

The shielded insert is specifically designed to be used in the transfer cell to hold and transport loaded
facility canisters from the upper hot cell until loaded into the facility cask. The shielded insert, designed
and constructed similar to the 72-B shipping cask, has a 29 in. inside diameter with an inside length of
130.5in. to accommodate the 28.5 in. diameter by 117.5 in. long facility canister. The shielded insert is
installed on and removed from the transfer cell shuttle car in the same manner as the 72-B shipping cask.

2.5.3.2 Facility Cask

The facility cask (Figure 2.5-8) is a double end loading shielded container, weighing approximately
67,000 Ibs. empty and 75,000 Ibs. loaded (with a maximum weight waste canister of 5,980 Ibs.). The
facility cask is approximately 165 in. long with an approximate height of 98 in. and consists of two
concentric steel cylinders with the annulus between them filled with lead. Theinternal cylinder has a 30
in. diameter and a 0.50 in. wall thickness. The outer cylinder has an external diameter of 41.75 in. with a
wall thickness of 0.625 in. Thelead annulusis4.75 in. thick. The robustness of the facility cask serves
to prevent any breach of the waste canister. The facility cask is designed such that it maintains its
shielding integrity when dropped from aheight of 102 in. The equivalent impact load is 1g horizontal
and 13g vertical (SDD WHOO, Waste Handling System).*” The facility cask has two support trunnions
located approximately mid length at 180° from each other. The trunnions are the support points of the
facility cask transfer car. The facility cask has a motor operated gate-type shield valve at each end used
for loading and unloading RH waste canisters. Both shield valves are electrically operated with manual
overrides and have spring loaded pins that lock the valve gates closed. Compressed air is used to release
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the locking pins to permit the valves to be opened. The motor operated mechanism opens and closes the
shield valves at anominal rate of 4 ft. per minute. The facility cask shield valves have 8.61 in. thick steel
blocks and are designed to support the weight of afully loaded RH waste canister when they are closed
and the cask is vertical. The facility cask has two sets of forklift pockets, the lower set used for transport
and placement on the horizontal emplacement and retrieval equipment (HERE).

The facility cask is designed to provide shielding for a RH waste canister such that the cask surface dose
rate is less than 200 mrem/hr when the waste canister surface dose rate is 7,000 remv/hr.

The top and bottom facility cask shield valves have eight locking pin limit switches that indicate when
the shield valve locking pins are retracted or inserted. The shield valves have four position limit switches
to indicate when the shield valves are open or closed. There are two shielding contact switches mounted
in the face of each shield valve housing. These switches indicate when the shield bell isin contact with
the top shield valve housing and when the telescoping port shield ring is in contact with the bottom shield
valve housing.

254 RH Waste Handling Equipment
2.5.4.1 RH Bay Equipment

140/25 Ton Overhead Bridge Crane

The 140-ton overhead bridge crane with a 25-ton auxiliary hoist is used for shipping cask handling and
maintenance operations. The overhead bridge crane is designed to stay on itsrails retaining control of
the load during aloss of power or DBE.'” The craneis controlled from a RF handheld control box
operated from the floor of the RH bay. The 140-ton main hoist has a lifting height of 41 ft, while the 25-
ton auxiliary hoist has alifting height of 42 ft.

Motorized Man Lifts

Two motorized man lifts are used to provide waste operations personnel elevated work platforms for
access to the 72-B and 10-160B shipping casks while the casks are on their transport trailers. Waste
operations personnel use the platforms to perform theinitial waste handling activities of removing the
impact limiters from the shipping casks and performing any work required for readying the casks for
lifting from their trailers.

140/25-Ton Crane Cask Lifting Y oke

The 140/25-ton crane cask lifting yoke is alifting fixture that attaches to either hook of the 140/25-ton
overhead bridge crane and is designed to lift and rotate the 72-B shipping cask by engaging its handling
trunnions. Figure 2.5-9 shows the 140/25-ton overhead bridge crane with the cask lifting yoke lowering a
72-B shipping cask onto the 72-B RCTC.

72-B Road Cask Transfer Car

The 72-B RCTC isaself-propelled, rail guided structural steel car with two A-frame supportsand a
bottom positioning fixture designed to hold the 72-B shipping cask in the vertical position. The point of
the A-frame is designed to cradle the transport trunnions of the shipping cask (Figure 2.5-10), while the
positioning fixture prevents the cask from moving.
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The four wheeled car, weighing approximately 3,500 Ibs. with aload capacity of 40,000 Ibs., is designed
to transport the loaded 72-B shipping cask from the transport trailer to the cask preparation station, then
to the CUR. It also repeats the route in reverse for empty shipping casks. Each of the two front wheels
are powered by an electric motor which moves the car at one of two speeds, 16.5 or 66 ft. per minute.
The 72-B RCTC rail tracks are located in the east side of the RH bay, and start in the CUR and run south
about 80 ft. ending near the firewater trench by the south wall of the RH bay. Only one RCTC can
operate on therailsat atime.

10-160B Road Cask Transfer Car

The 10-160B RCTC (Figure 2.5-11) isafour wheeled, self-propelled, rail guided structural steel car
constructed similar to the 72-B RCTC without the A-frame structure. The 10-160B RCTC, weighing
approximately 3,000 |bs. with aload capacity of approximately 62,500 |bs., is designed to transport the
10-160B shipping cask, in the vertical position, from the transport trailer to the cask preparation station
then to the CUR. Angled guides are bolted on top of the frame to center the beveled bottom of a 10-
160B shipping cask on the car and prevent any lateral cask movement. It also repeats the route in reverse
for an empty 10-160B shipping cask. Each of the two front wheels is powered by an electric motor
which moves the car at one of two speeds, 16.5 or 66 ft. per minute. The 10-160B RCTC can be
configured (angled guides removed and A-frames installed) to transport a 72-B shipping cask.

Cask Preparation Station

The cask preparation station is a variable height elevated work platform designed to provide accessability
to the shipping cask lid area to alow workers to perform cask unloading preparations and shipment
activities such as; bolt detensioning, 72-B cask outer lid removal, lid lift fixture installations, radiological
surveys, inspections, and minor maintenance. The preparation station is designed to service both 10-160B
and 72-B shipping casks. The cask preparation station work deck is vertically adjustable from a height of
approximately 72 in. to 168 in. above the RH bay floor and straddles the RCTC rails. The elevating deck
is positioned by electrically operated screw jacks controlled from a push button console. A deck insert is
provided to accommodate the different shipping cask diameters. The removal/installation of the 72-B
cask outer lid and installation/removal of the 72-B shipping cask inner lid lift fixture (pintle) is
performed at thislocation, as well asinstallation/removal of the 10-160B lid bolts and
installation/removal of the 10-160B lid lift tool.

10-160B Cask Lid Lift Fixture

The 10-160B cask lid lift fixture has a pintle and three one inch ball lock pins (Figure 2.5-12). A ball
lock pinisinserted into each of thelid lifting lugs to attach the lift fixture to the 10-160B lid. When the
10-160B isin the CUR, thelid lifting fixture pintle is engaged by afacility grapple connected to the
upper hot cell crane, then the lid islifted into the upper hot cell. The 10-160B cask lid lift fixtureis
attached to the cask lid by using either the 140/25-ton overhead bridge crane or the cask preparation
station jib crane.

72-B Cask Outer Lid Lift Fixture

The 72-B cask outer lid lift fixture is used by the cask preparation station jib crane to remove the outer
lid from the 72-B shipping cask while the 72-B cask isin the vertical position on the 72-B RCTC. The
72-B shipping cask outer lift fixture can be lowered by hand or by using the jib crane. The bottom of the
fixture is configured to engage the bayonet socket in the lid and rotated 60 degrees to engage the bayonet
attachment. Two spring loaded pins on the fixture are released to secureit in the outer cask lid. The pins
prevent inadvertent rotation of the fixture and disengagement of the bayonet attachment.
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72-B Cask Inner Lid Lift Fixture

The 72-B cask inner lid lift fixtureis used by the FCLR facility grapple. It allows remote removal of the
inner lid while the cask isin the transfer cell. Operators place the fixture on the inner lid after the outer
lid has been removed. Theinner lid lift fixture attaches to the inner lid in the same manner as the outer
lid lift fixture attaches to the outer lid.

72-B Cask Inner Lid Alignment Tool

The 72-B inner lid alignment tool consists of two parts that are installed at the cask preparation station.
The armistemporarily bolted in theinner lid. It fitsin only one orientation and extends out to fit into the
guide. The guideistemporarily bolted to the outer vessel after the arm is bolted to the lid. Location of
the guide is determined by location of the arm.

After the 72-B cask inner lid is removed in the transfer cell, it may rotate slightly before it is placed back
on the cask. The two parts of the tool fit together to center and rotate the lid by the arm on the lid
following the guide asthe lid is lowered.

10-160B 55-Gallon Drum Lift Device

A drum lift device (Figure 2.5-13) isinstalled on each 55-gallon drum at the generator site. The drum lift
deviceissimilar in construction to the drum lid bolt ring and is installed on the drum just below the first
chine below the lid. The lift device has two diametrically opposed wire cable loops that are used to lift
the drum from the carriage. When the wire cable |oops are engaged by a lifting fixture, the symmetrical
construction and placement of the drum lift device allows the drum to be suspended, moved, and inserted
into afacility canister.

2.5.4.2 Cask Unloading Room Equipment

25-Ton Crane/Cask Lifting Y oke

The CUR 25-ton crane is fitted with a dedicated cask lifting yoke used to lift the 72-B cask from the 72-B
RCTC, lower it through the CUR floor shield valve, and set it in the shuttle car inside the transfer cell.
The bridge rails of the CUR 25-ton crane are attached to the walls of the CUR. The craneis designed to
stay on itsrailsretaining control of itsload during aDBE. The cask lifting yoke lifts the shipping cask
by engaging the shipping cask handling trunnions. The CUR 25-ton crane has a lifting height of 28 ft.

Load cells are located on each hoist cable to provide indication of cable overload and/or load imbalance.
In addition to protecting the crane and cask lifting yoke from damage, the load cells are used to prevent
inadvertent decoupling of the cask lifting yoke from the cask lifting trunnions.

Closed-Circuit Television Cameras

Two CCTV high resolution cameras are located in the CUR. CCTV cameras are used to provide
operators direct viewing of 10-160B cask unloading operations. Each camera system includes a camera
head mounted inside the CUR, a control unit located in the upper hot cell operating gallery, and
connecting cable. The video output is displayed on monitors located in the upper hot cell operating
gallery. Each cameraisfitted with azoom lens and supported on a pan/tilt unit to provide full motion.
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CUR Floor Shield Vave

The CUR floor shield valve has avalve body that is a carbon steel plate 6.5 in. thick, 68 in. wide and
67.5in. long (Figure 2.5-14). It is supported on four rollers which ride on two floor mounted flat tracks.
Four guide rollers mounted in the bottom of the shield keep the shield in line. The shield is positioned by
amotor driven ball screw actuator mounted such that the shield valve body rolls under the actuator as it
moves from the closed to open position. The CUR shield valve is normally maintained in the closed
position. The motor actuator includes a brake and limit switch for valve position indication and control
interlocks. The CUR shield valve body weighs approximately 8,500 |Ib. The CUR floor shield valve
provides permanent shielding and separates the CUR and the transfer cell. When lowering a 72-B
shipping cask or shielded insert into the transfer cell, air pressure in the CUR is maintained higher than in
the transfer cell. The CUR floor shield valve isinterlocked to other RH waste handling system
components as follows:

*  TheCUR floor shield valve can not be closed unless the CUR 25-ton crane hook isin the high
limit position.

*  Accessto the CUR shield valve control panel is prevented by the closed CUR shield door when the
upper hot cell shield plugs are removed. The upper hot cell shield plugs cannot be removed while
the CUR shield valve or the CUR shield door is open.

*  TheCUR floor shield valve can not be opened unless the upper hot cell shield valve and the
transfer cell ceiling shield valve are closed.

*  The CUR floor shield valve cannot be opened unless the transfer cell shuttle car is positioned
under the shield valve (Position W) and the CUR crane is positioned over the shield valve.

*  Theupper hot cell crane can not remove the upper hot cell shield plugs unless the CUR floor
shield valve and shield door are both closed.

2.5.4.3 Upper Hot Cell Equipment

Upper Hot Cell Crane

The remote operated overhead upper hot cell crane (Figure 2.4-11) has a 32 ft. span and can travel about
96 ft. in an east-west direction. It carries atrolley which can move in a north-south direction
approximately 23 ft. 10 in. and isload rated at 15-tons The trolley carries a hoist which supports a
grapple rotating block and the upper hot cell facility grapple. A hook can be attached to the upper hot
cell facility grapple to handle loads including loaded or empty 10-160B drum pallet/carriage units, and
55-gallon drums of RH waste. The hoist has a lifting height of 64 ft. The craneis designed to stay on its
tracks, and to hold itsload in place in the event of a DBE or electrical failure.'’

If the upper hot cell crane requires maintenance, the manually operated crane bridge sweep winch or the
control console in the upper hot cell operating gallery is used to move the crane into the crane

mai ntenance room. In the event the crane becomes inoperable while moving aload, override tools for the
crane and grapple are used to safely lower and release the load, and then raise the grapple to a position
that will allow the crane bridge sweep winch to position the crane inside the crane maintenance room.

The operator control console, located in the operating gallery, is hand held to alow the operator to select
the optimum upper hot cell viewing window location to visually observe the crane operation.
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Upper Hot Cell Facility Grapple Rotating Block Assembly

The upper hot cell facility grapple rotating block assembly isin afabricated steel housing consisting of
four sheaves at the top and a gear drive connected to clevis at the bottom. The grapple rotating block is
suspended from the upper hot cell crane by cables passing through the sheaves. The gear drive hasa
motor driven pinion that rotates the clevis yoke which normally supports afacility grapple.

Upper Hot Cell Facility Grapple

The upper hot cell facility grapple (Figure 2.5-15) isa special lift fixture designed to engage a standard
WIPP pintle and has a lift capacity of 21,000 Ibs.. The facility grapple has an axially mounted
electrically operated actuator that rotates a drive gear that drives three lifting lugs into or out of
engagement under the WIPP pintle. In the event of a power failure when the facility grapple was
engaged on alifting pintle, the lifting lugs would automatically lock in place. The grapple is equipped
with a proximity switch interlocked with the drive motor that rotates the pivot dogs. The pivot dogs can
only rotate when the switch isin contact with a pintle. During lifting, the space between the pintle and
the proximity switch prevents the pivot dogs from rotating. The drive shaft has an auxiliary bevel gear
which allows the grappl e to be manually operated from the service room with a special grapple override
tool if the electrical actuator fails to operate. The upper hot cell facility grappleisidentical to the FCLR
facility grapple described in the FCLR equipment.

A crane hook, rated at 15-tons, is available for use with the facility grapple. The hook is attached to a
handling pintle with a flange.

Upper Hot Cell Shield Plug Lift Fixtures

There are two upper hot cell shield plug lift fixtures, one for each size shield plug. Both fixtures, shown
in Figure 2.4-11, can be used with the upper hot cell crane to remove their respective upper hot cell
shield plug, or both shield plugs can be removed at the same time using only the large upper hot cell
shield plug lift fixture. The small upper hot cell shield plug lift fixture resembles atripod. Itis9 ft. tall
with a handling pintle at the top which is engaged by the upper hot cell facility grapple. Thelegsare
fabricated from 3 in. schedule 40 pipe. Each leg has an engagement pin which can engage lifting lugs, on
al3inradius, on the small shield plug removal adapter. A centering pin is provided near the bottom of
the shield plug lift fixture to engage the shield plug removal adapter and align the fixture with the
removal adapter. The fixtureislifted by the upper hot cell crane with the facility grapple installed. The
fixture is rotated by the rotating block to allow it to engage the shield plug removal adaptor lifting lugs.
The upper hot cell small shield plug lift fixture weighing approximately 400 Ibs., has alift capacity of
approximately 10,000 Ibs.

The shield plug removal adapter is afabricated steel fixture that is attached to the small shield plug with
three bolts through holesin its base plate. It has three arms, each with alifting lug that can be engaged
by the small upper hot cell shield plug lift fixture. The center line of the lifting lugs are each on a13iin.
radius. The adapter has a height of 12 3/8 in. and weighs approximately 160 |bs.

The large upper hot cell shield plug lift fixture, similar in design to the small upper hot cell shield plug
lift fixture, is 11 ft. tall and its engagement pins have a39in. radius. It isfabricated from 3 in. schedule
80 pipe to accommodate a greater lift weight. Its three engagement pins are designed to engage the three
lifting lugs of the large shield plug removal adaptor. The large upper hot cell shield plug lift fixture
weighs approximately 800 Ibs. and has alift capacity of 20,000 |bs.
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10-160B Drum Carriage Lift Fixture

The 10-160B drum carriage lift fixture is a pentagon with five legs and a centering guide post with a
guide pin. Each leg has an engagement pin which engages a lift lug, mounted on alifting post, on the
drum carriage. The guide pin slides into the center of the drum carriage center stanchion. Figure 2.5-16
shows the 10-160B drum carriage lift fixture and afully loaded (five 55-gallon drums) drum carriage.
Figure 2.5-16 shows a cut-away view of a 10-160B shipping cask containing two drum carriages with the
lift fixture engaging the upper drum carriage. The 10-160B drum carriage lift fixture has alift capacity
of approximately 6,500 Ibs.

Viewing Windows

Six upper hot cell viewing windows are provided in the operating gallery. Four viewing windows are
located in the north wall and two in the west wall. The window frames are cast in the 54 in. thick
concrete shield wall separating the upper hot cell from the operating gallery. The frames are designed so
that any radiation streaming paths parallel to the optical axis are prevented. The oil filled shielding
windows are comprised of the frame, leaded shielding glass, cover glasses and trim frames. The cover
glasses and gaskets retain the oil within the window housing. The cold side, operating gallery, consists
of atempered cover glass and three 5 in. thick lead shielded glasses. The hot side, upper hot cell,
containsa 1 %2 in. thick non-browning cover glass. The oil fill provides radiation shielding and acts as a
heat transfer medium. An oil expansion tank is provided as a means of keeping the window full of ail
despite the temperature excursions caused primarily by exposure to radiation and the high intensity
lighting within the upper hot cell.

Wall Mounted Manipulators

There are four wall mounted heavy duty manipulatorsin the upper hot cell, located at two inspection
stations, that allow operators in the operating gallery to reproduce the natural movements and forces of
the human hand. The operator must exert the same force on the master arm that he wishes to exert with
the slave arm; however, the tong squeeze motion does have a mechanical force multiplication. The
manipulators are used for performing tool handling, radiological surveying and identification of canisters
within the upper hot cell. The manipulators are mounted in the wall of the upper hot cell using athru
tube and are equipped with counterweights that limit motion and speed of travel in the event the operator
releases the manipulator control.

Overhead Powered M anipul ator

The overhead powered manipulator is a crane mounted remote controlled arm with shoulder, elbow, and
wrist pivots which can be independently driven (Figure 2.4-11). The wrist can support various adaptor
toolsincluding a hook hand and parallel jaw hand. The manipulator is suspended from arotation drive
assembly which permits full rotation of the manipulator about its vertical axis. The manipulator is
attached to the rotation drive by two locking pins which allow for remote removal of the manipulator
from the rotation drive assembly. The overhead powered manipulator is designed to hold itsload in
place in the event of aloss of electrical power or a DBE."

Therotation drive is attached to the bottom of a telescoping tube which provides manipulator vertical
motion. There are five square nested tel escoping sections connected in such away that movement of any
one tube causes all tubes to move. The telescoping tubes have an up-down travel of approximately 15 ft.
at a speed of 15 ft. per minute and have alifting capacity of 5,000 Ibs. The telescoping tube assembly is
supported by the trolley carriage which travels on a bridge assembly. The bridge can travel east-west for
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approximately 50 ft. at a speed of up to 22 ft. per minute, while the trolley can travel north-south for
approximately 25 ft. at a speed of up to 15 ft. per minute.

The control panel for the overhead powered manipulator includes the controls for bridge, trolley,
hoisting, and manipulator operation. The control equipment islocated in panels along the north wall of
the operating gallery. The operator controls and indicators are mounted on the overhead powered
manipulator console. The console is mounted on wheels and can be moved near the viewing window that
provides the best viewing of the operation to be performed. The console includes cables that can be
plugged into any one of three connection boxes mounted in the operating gallery.

Closed-Circuit Television System

The CCTV high resolution cameras located in the upper hot cell, the CUR, and transfer cell provide
direct viewing of specific operations which can be monitored in the upper hot cell operating gallery.
Each closed circuit cameraincludes a camera head, a control unit, and connecting cable. Each upper hot
cell and CUR camerais fitted with azoom lens and is supported on a pan/tilt unit to provide full motion.

Shielded Transfer Drawer

The shielded upper hot cell transfer drawer is used to transfer materials, such as radiological smear
samples and small tools, from the upper hot cell to atransfer drawer enclosure in the operating gallery
(Figure 2.5-17). A motor driven shield plug blocks the nominal 20 in. opening in the shield wall of the
upper hot cell. The shield plug travels nominally 46 in. perpendicular to the opening on rollers that ride
on tracks fastened to a steel frame.

The upper hot cell transfer drawer enclosure in the operating gallery side of the shield wall has a viewing
window, two glove ports, and atransfer port. A motor driven shield plug in the floor of the transfer
drawer enclosure blocks off the upper hot cell transfer port in the same manner asis done inside the
upper hot cell. The transfer drawer enclosure shield plug has atravel of nominally 38 in. The motors of
the shield plugs are electrically interlocked so that only one shield plug isin the open position at any
time. The upper hot cell transfer drawer is moved in and out of the shield wall opening as the upper hot
cell shield plug ismoved. A light screen machine guard system isinstalled inside the transfer drawer
enclosure to prevent movement of the operating gallery shield plug while hands, gloves, or other
obstructions are protruding though the transfer drawer enclosure glove ports or transfer canister port.

A sampletray is used for transferring the assessment swipes between the operating gallery and the upper
hot cell. The sample tray is manually moved into the shield wall opening and must be completely inside
the shield wall opening before the operating gallery shield plug is closed.

The transfer drawer isaflat tray, roller-mounted on the drawer carriage that rolls on rails on the bottom
of the opening of the upper hot cell shield wall. When the upper hot cell shield plug is closed and the
transfer drawer enclosure shield plug is retracted, the operator can pull the sample tray into the transfer
drawer enclosure.

Upper Hot Cell Shield Valve

The upper hot cell shield valve (Figure 2.5-14) body is a carbon steel plate 6.5 in. thick, 68 in. wide and
67.5in. long. It issupported on four rollers which ride on two floor-mounted flat tracks. Four guide
rollers are mounted in the bottom the shield and ride on the inside edges of the tracks to keep the shield
inline. The shield is positioned by a motor driven ball-screw actuator which includes a brake and a
rotary limit switch assembly. The shield valve assembly weighs approximately 10,000 Ibs. The shield
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valve provides permanent shielding and separates the upper hot cell and the transfer cell. When moving
waste canisters between the upper hot cell and the transfer cell, ventilation air flow is from the transfer
cell into the upper hot cell. Guide tubes are provided between the upper hot cell and the transfer cell to
ensure proper alignment of a canister being transferred between the two locations. The upper hot cell
shield valveisinterlocked to other RH waste handling system components as follows:

e upper hot cell shield valve cannot be opened unless the CUR floor shield valve and the transfer
cell ceiling shield valve are closed.

»  Thetransfer cell air supply damper isinterlocked with the upper hot cell floor shield valve. The
damper automatically closes when the upper hot cell shield valve is opened.

*  Upper hot cell shield valve cannot be closed unless the upper hot cell facility grappleisin the pre-
set high limit position.

e Upper hot cell shield valve and the CUR floor shield valve must be closed before the transfer cell
ceiling shield valve can be opened.

*  Upper hot cell shield valve and the transfer cell ceiling shield valve must be closed before the
CUR floor shield valve can be opened.

*  Upper hot cell shield valve can not be opened unless the transfer cell shuttle car is positioned
below the upper hot cell shield valve port and the detensioner robot is in the home position.

25.4.4 Transfer Cell EQuipment

Transfer Cell Shuttle Car

The transfer cell shuttle car (Figure 4.2-18) is a steel frame structure with a single cask basket designed
to accommodate aloaded RH 72-B shipping cask or ashielded insert. The car isused to position a cask
at four positions: (1) under the CUR floor shield valve (CUR port), position W, (2) under the upper hot
cell shield valve (hot cell port), position X, (3) under the transfer cell ceiling shield valve (FCLR port),
position Y1, and (4) the 72-B cask lid storage position (Y2). A platform located on the car just west of
the cask basket is used to store the inner vessel lid of the RH 72-B cask during canister transfer to the
facility cask. The shuttle car, approximately 22 ft. long, 10 ft. deep and 6 ft. wide, has four steel wheels
that ride on rails mounted on support trestles, and is designed to support its load and remain on the rails
in the event of aDBE."’

The shielded insert can also be loaded into the cask basket. This allows for the shielded transport of
facility canisters that have alarger diameter than the RH 72-B canister from under the upper hot cell port
to under the FCLR port.

Impact limiters are cylindrical containers filled with sand located under each cask/canister handling
position. Theimpact limiters are designed to limit damage to the casks, shielded insert, canisters and the
transfer cell floor in the event of an accidental drop of a cask or shielded insert by the CUR 25-ton crane
or adrop of acanister by the FCLR grapple hoist or upper hot cell crane. The impact limiters also help
ensure the 72-B cask, shielded insert, or canister remain upright after being dropped.

The bottom support beams of the cask basket are connected to the transfer cell shuttle car with shear
bolts designed to break away, allowing the cask or shielded insert to fall through the bottom of the basket
into the impact limiters. This prevents serious damage to the transfer cell shuttle car structure and aidsin
accident recovery by maintaining the 72-B cask or shielded insert in a upright position.
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The transfer cell shuttle car is driven east and west by a chain drive system at the west end of the transfer
cell. The double chain sprockets are driven by a solid shaft which penetrates the transfer cell wall so that
the gear reducer and drive motor are located outside the transfer cell. The reducer and drive motor are
connected by atriple V-belt. Belt tension can be adjusted by a turnbuckle linkage mounted on the gear
reducer. Proper tension in the chain drive is accomplished by two counterweights which hang from the
chains near the west end of the transfer cell. A single chain can move the transfer cell shuttle car.

The transfer cell shuttle car position is sensed by an encoder on the chain drive shaft and controlled by
the programmable logic controller in the FCLR control panel. Four programmed stops serve the CUR
port, position W, the upper hot cell port, position X, the FCLR port, position Y1, and the 72-B cask lid
storage position, position Y2. The programmable logic controller also controls the speed, 0 to 31 ft. per
minute, of the transfer cell shuttle car through the variable speed drive to alow shifting from high speed
to low speed as the programmed stop locations are approached. Three fixed CCTV cameras fitted with
laser pointers provide visual backup of the proper positioning of the transfer cell shuttle car. The transfer
cell shuttle car has two over travel stop limit switches.

The shuttle car isinterlocked with the CUR floor shield valve, the upper hot cell shield valve, and the
transfer cell ceiling shield valve such that the shuttle car cannot move unless al three shield valves are
closed.

Detension Robot

The detension robot, located in the transfer cell, is used to detension the inner lid bolts of the 72-B
shipping cask at the transfer cell shuttle car position X. The robot incorporates a torque wrench end-of -
arm tool and is rated at 300 ft. Ib. The robot detensioning sequence isinitiated by the operator. The
robot is normally controlled from the operator console located in the FCLR. It can aso be operated by a
pendent located outside the transfer cell. The robot isinterlocked with the transfer cell shuttle car so that
the transfer cell shuttle car is at position X before the robot can be moved and the robot must be at the
home position before transfer cell shuttle car can be moved. The robot is also interlocked with the upper
hot cell shield valve such that the robot must be in the home position before the shield valve can be
opened. Once the detensioning process has started, the process is automatic.

Swipe Rabot

The swipe robot is used to take swipes of the 72-B cask inner lid and the 72-B canister to detect the
presence of surface contamination before completing the canister transfer from the 72-B shipping cask to
the facility cask. The swipe robot interfaces with swipe delivery system. The robot is equipped with a
specially designed end-of-arm tool with pneumatically operated finger grippers. The grippers are
designed to interface with the swipe holders. The robot islocated in the transfer cell at the shuttle car
position Y1. The swipe robot isinterlocked with the transfer cell shuttle car so that the shuttle car is at
position Y 1 before the robot can be moved and the swipe robot must be at the home position before the
shuttle car can be moved. The swipe robot is normally controlled from the operator console located in
the cask loading room. It can also be operated by a pendent located outside the transfer cell.

Swipe Delivery System

The swipe delivery system is used to transport swipes from the transfer cell to the service room for
counting and returns clean swipesto the transfer cell. The swipe delivery system send and receive
station is located in the service room. The receive station islocated in the vent hood that is kept at a
dlightly negative pressure with respect to the service room pressure. The swipe delivery system
interfaces the send and receive station in the service room with an acceptor tube that is mounted adjacent
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to the swipe robot in the transfer cell. The swipe delivery system operation isinitiated by health physics
personnel at the send station or automatically when a swipe is placed in a pneumatic swipe carrier at the
acceptor tube in the transfer cell. A blower provides the motive force to send the pneumatic swipe
carrier between the send and receive station and the acceptor tube. The blower exhausts to the transfer
cell and the vent hood exhausts into the RH bay ventilation system.

Transfer Cell Ceiling Shield Valve

The transfer cell ceiling shield valve (Figure 2.5-14) islocated under the port connecting the transfer cell
tothe FCLR. The shield valve hasa 12 in. deep steel frame supporting a42 in. square shield plate 1 in.
thick. The approximately 8 ft. long frame is bolted to the transfer cell ceiling. The electric motor-driven-
screw actuator is attached to the shield plate with a clevis pin. Valvetravel from full-closed to full-open
position isnominally 42 in. at aspeed of 3 in. per second. The transfer cell ceiling shield valveis
normally closed, except during facility cask loading activities. The valve motor is equipped with torque
switches that will automatically shut off power if the valve is closed against an abject inits path. The
transfer cell ceiling shield valve provides permanent shielding and separates the transfer cell and FCLR
for differential air pressure control. Air pressure in the transfer cell is maintained at lower pressure than
the FCLR. Thetransfer cell ceiling shield valve isinterlocked to other RH waste handling system
components as follows:

»  Transfer cell ceiling shield valve cannot be opened unless the CUR floor and upper hot cell shield
valves are closed.

*  Transfer cell ceiling, CUR, and upper hot cell shield valves are interlocked with the transfer cell
shuttle car drive so that the transfer cell shuttle car cannot be moved if all shield valves are not
closed. Thisinterlock prevents damage to the canister from transfer cell shuttle car movement
during canister transfer.

*  Thetransfer cell ceiling shield valve cannot be opened with the facility cask bottom shield valve
closed, nor closed with the facility cask bottom shield valve open if the facility cask is present.

*  Thetransfer cell ceiling shield valve cannot be opened if the telescoping port shield isnot in
contact with facility cask bottom, or if the teleport shield is up and the hoist is at either position E
or F so that the bell shield isin contact with the telescoping port shield.

Transfer Cell Cameras

There are six CCTV cameras and four vision cameras located in the transfer cell and are used to provide
operators direct viewing of transfer cell operations. The camera output is monitored from the upper hot
cell operating gallery, the operator console located in the FCLR and in the transfer cell service room.

Transfer Cell Service Room

Thetransfer cell service room is located outside the transfer cell and contains a console that can be used
to monitor the transfer cell CCTV camera. The transfer cell service roomis not occupied when wasteis
present in the transfer cell.

2'47 March 2006
CONTROLLED COPY



WIPP RH DSA DOE/WI1PP-06-3174, Rev. 0 CHAPTER 2

25.45 Facility Cask L oading Room Equipment

Facility Cask Transfer Car

The facility cask transfer car (FCTC) (Figure 2.5-19), arail-mounted car weighing approximately 7900
Ibs., is powered by a variable speed electric motor which drives two wheels at speeds up to 30 ft. per
minute. The FCTC has two A-frame structures, each with a trunnion saddle to support the facility cask
weight and transport the facility cask in the stable horizontal position on four 18 in. diameter wheels. It
also allows rotating the facility cask on its trunnions to the vertical position by the facility cask rotating
device (FCRD). The FCTC has brackets that engage lock pins on the rotating device to prevent
movement of the car while the facility cask is being rotated. The FCTC car is designed to perform the
following functions:

» Serveasthe platform for the facility cask in the FCLR.
» Transport the facility cask from the FCLR to the waste shaft conveyance.

» Serveasthe platform for the facility cask while the facility cask is transported underground by the
waste shaft conveyance.

» Transport the facility cask from the waste shaft conveyance to an underground area accessible by
the 41-ton diesel forklift.

A FCTC position limit switch is provided to stop the car in its load position over the telescoping port
shield. Thelimit switch isan infrared transmitter and receiver mounted on the car that actuates when its
transmitted signal is reflected by reflective tape on the floor.

Facility Cask Turntable

The facility cask turntable isacircular platform containing tracks to guide the FCTC to the RH bay or to
the waste hoist collar from the FCLR. The turntable is supported by air bearings recessed into the FCLR
floor. Compressed air is manually supplied to the turntable. The turntable can be rotated 360 degrees by
hand to change the direction of FCTC travel.

Facility Cask Rotating Device

The FCRD, afloor mounted hydraulically operated structure, is designed to rotate the facility cask from
the horizontal position to the vertical position for waste canister |oading and then back to the horizontal
position after the waste canister has been loaded into the facility cask (Figure 2.5-20). The FCRD is
equipped with a 40 gallon hydraulic tank and uses hydraulic fluid that has a flash point of 302 degrees F.
Hydraulic rams are attached to the center of the connecting beams of two rotating arms. One end of each
rotating arm is attached to a pivot point on the floor mounted structure, while the other end latchesto a
pivot pin on the facility cask top shield valve enclosure. Hydraulic rams extend to rotate the facility cask
to the vertical position and retract to rotate the facility cask to the horizontal position.

6.25-Ton Facility Cask Loading Room Grapple Hoist

The 6.25-ton FCLR grapple hoist, mounted to the ceiling of the FCLR, is designed to maintain control of
itsload during aDBE. The hoist is gear driven by atwo speed induction motor for operation at 8 and 24
ft. per minute. The hoist has a position transmitter that sends a position signal to the control console
programmable logic controller. A torque monitoring control system is provided to indicate output torque
of the motor and to furnish asignal to shut the hoist down if the load is excessive. In the event of a
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power failure, the 6.25-ton FCLR grapple hoist brakes are automatically set.” Figure 2.5-21 shows the
6.25-ton FCLR grapple hoist, the shield bell, and the stationary alignment sheave.

Stationary Alignment Sheave

The stationary alignment sheave, a single cable pulley, is anchored to the FCLR ceiling above the cask
loading station. The stationary alignment sheave is used to convert the horizontal travel of the hoist
cable to vertical travel of the facility grapple. The cable passes over the pulley and down to the block in
the top of the shield bell. The cable then extends back to the ceiling where it is attached to the ceiling
anchored tension load cell assembly. This arrangement provides an accurately positioned vertical lift for
the facility grapple even though there is a lateral shift of the cable on the hoist drum. A limit switch, also
part of the stationary alignment sheave, is mounted on a bracket attached to the pulley housing is used to
sense the upper travel limit of the shield bell and prevents the facility grapple from being raised too high.

Facility Cask Loading Room Facility Grapple

The FCLR facility grapple (Figure 2.5-15) is a special lift fixture designed to engage a standard WIPP
pintle. Thefacility grapple has an axially mounted electrically operated actuator that rotates a drive gear
that drives threelifting lugs into or out of engagement under the WIPP pintle. In the event of a power
failure when the facility grapple is engaged on alifting pintle, the lifting lugs will automatically lock in
place. The grappleisequipped with a proximity switch interlocked with the drive motor that rotates the
pivot dogs. The pivot dogs can only rotate when the switch isin contact with a pintle. During lifting, the
space between the pintle and the proximity switch prevents the pivot dogs from rotating.

Telescoping Port Shield

The telescoping port shield (Figure 2.5-22) is mounted in the floor of the FCLR, centered directly over
the transfer cell ceiling shield valve opening. An electrical motor driven jacking systemis used to raise
the telescoping port shield to mate with the facility cask lower shield valve housing during RH waste
canister transfer. Two shielding contact switches mounted in the face of the facility cask’s bottom shield
valve housing are actuated when the telescoping port shield isin contact with the shield valve housing.
The telescoping port shield must be in contact with the facility cask before the bottom shield valve can be
opened. The telescoping port shield has four basic components:

*  Anupper ring with an outside diameter of 95 in.
* A lower ring which has an outside diameter of 72 in. and suspended from the upper ring
e Themotor driven ball screw jacking system which raises and lowers the traveling shield ring

*  Atraveling shield ring which is 27 in. degp has an outside diameter of 54 in. and an inside
diameter of 36 in. through which the waste canister passes.

Limit switches mounted above and under the FCLR floor are actuated by the shield ring and indicate
when the telescoping port shield is fully up and fully down. The telescoping port shield provides
radiation shielding when the transfer cell ceiling shield valve and the facility cask bottom shield valve are
open during transfer of awaste canister into the facility cask.

Shield Bell and Block

The shield bell (Figure 2.5-23) is a heavy walled steel casting that provides radiation shielding from the
waste canister when the facility cask top shield valveis open. The shield bell has internal cavitiesto
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house the facility grapple and the grapple support block. The facility grapple cavity has a nominal
18.25in. diameter. The grapple support block cavity is a modified tee-shaped, nominally 6 in. wide, in
order to house the single pulley block and provide a path for the facility grapple electrical cable to pass
through to the grapple. There are three penetrations with bronze bushings through the top of the shield
bell, two for the wire rope that moves the facility grapple, and one for the electrical cable that controls
the opening and closing of the facility grapple. When not in use, the shield bell rests on the top of the
facility grapple support block which is suspended from the grapple hoist. The shield bell is supported by
the facility cask when the facility grappleisin use.

Two shielding contact switches mounted in the face of the facility cask’stop shield valve housing are
actuated when the shield bell is resting on the facility cask. The shield bell must be in contact with the
facility cask before the top shield valve can be opened.

Control Console

The FCLR control console islocated within a 24 in. thick concrete wall shadow shield areawith adry
shield window in the north side of the FCLR. The floor mounted control console has a programmable
logic controller, control switches, indicators, and a TV monitor that displays the transfer cell operations.
The operator can perform the following using the FCLR control console:

» Position the transfer cell shuttle car under the telescopic shield port in preparation to removing a
waste canister

* Lower the shield bell onto the top of the facility cask

* Raiseor lower the shield ring on the telescoping port shield assembly
*  Open and close the facility cask top and bottom shield valves

* Raiseor lower thefacility grapple and open and close the grapple

» Raiseor lower the facility cask rotating device

»  Select robot modes and initiated robot activation

* Monitor transfer cell activitiesvia CCTV cameras

* Monitor swipe delivery interface with radiation technician

e Openor closethetransfer cell ceiling shield valve

» Engage or disengage a waste canister pintle with the FCLR facility grapple

The programmable logic controller calculates the grapple hoist position based on the signal it receives
from the hoist position transmitter. Each position corresponds to a physical grapple position as indicated
below:

Grapple Position  Location

A Grapple in its maximum up position
B Shield bell in contact with the top of facility cask
C Grapple dightly above pintle of canister in the facility cask or canister is dlightly

above the facility cask bottom shield valve
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D Canister resting on facility cask bottom shield valve

E Shield bell resting on top of raised telescoping port shield or canister in position
for aside swipe

F 72-B cask inner lid above transfer cell shield valve or canister in position for a
side swipe

G Grapple in contact with 72-B cask inner lid in both the normal and storage
positions

H Grapple in contact with pintle of canister inside 72-B cask or shielded insert

EE Canister in position for bottom swipe

FF 72-B cask inner lid in position for lid bottom swipe and canister top swipe

GG Canister in position for top swipe.

Grapple hoist positions are indicated on the digital data display unit on the upper portion of the control

panel.

FCLR Shielding Interlocks

The following interlocks are provided to ensure shielding is in place when transferring a waste canister
from the transfer cell into the facility cask in the FCLR:

. The upper shield valve on the facility cask cannot be opened unless the shield bell isin contact
with the upper part of the facility cask.

. The transfer cell ceiling shield valve cannot be opened unless the telescoping port shield isin
the raised position and the facility cask lower shield valveis closed if the cask is present. If the
cask is not present the transfer cell ceiling shield valve cannot be opened unless the grappleis at
position E or F.

. The facility cask lower shield valve cannot be opened unless the grapple hoist is at position D
inside the facility cask and the transfer cell ceiling shield valve is opened

. The grapple hoist cannot be raised when loaded with a RH WASTE canister at position F unless
the facility cask is vertical and the telescoping port shield is raised.

. The facility cask rotating device cannot rotate the facility cask from vertical to horizontal unless
the grapple hoist isin the highest position and the telescoping port shield is retracted.

. The facility cask transfer car cannot move away from the facility cask rotating device unless the
facility cask rotating device latches are retracted, the FCRD lock pins are retracted, and the
FCRD isin the full down position (facility cask horizontal).

2.5.4.6 Underground Equipment

The underground handling and emplacement equipment consists of diesel-powered forklifts and the
HERE. Since the RH waste handling equipment is the largest equipment transporting waste in the waste
disposal areq, its sizeis used to define the minimum operating sized opening of 11 ft. vertical and 14 ft.
horizontal for waste handling transport.
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Horizontal Emplacement and Retrieval Equipment

The HERE is used in the underground to transfer a RH waste canister from the facility cask into a
horizontal disposal borehole. The HERE includes the following equipment:

Waste Transfer Equipment Borehole Related Components
o Alignment fixture < Portable power cable e Shield plug

o Shield collar « Control console e Shield plug carriage

* Leveling platform o Transfer carriage e Shield plug rings

e Staging platform » Transport equipment

» Facility cask

Alignment Fixture

The alignment fixture (Figure 2.5-24) provides areference plane for aligning the waste transfer machine
with respect to the borehole to allow waste canister and shield plug installation. It isawelded carbon
steel structure consisting of a base plate with three hydraulic jacks and a vertical face plate with holes for
attaching and bolting the shield collar. It hastwo forklift pockets to facilitate its moving. The horizontal
base of the fixture servesto support the front end of the waste transfer machine. It has two alignment
pins located to ensure that the waste transfer machine and shield collar line-up.

The three hydraulic jacks are used to aign the alignment fixture with the borehole. The hydraulic system
is powered by a hydraulic pump with a custom built 30 gallon hydraulic tank located on the alignment
fixture assembly. Each of the jacks have a maximum stroke of 10 in. The alignment fixture has three tilt
sensors and three proximity switches. The tilt sensors provide tilt information to permit the operator to
level the alignment fixture. The proximity switches sense the gap between the shield collar and the
facility cask.

The alignment fixture has four hydraulic locking clamps, rated at 3,600 psi, to rotate and lock the shield
collar to the facility cask. The locking clamps are controlled by a selector switch located on the control
console. The alignment fixture also has a passive fire suppression system with four discharge nozzles
aimed at the hydraulic power unit and the leveling jacks. The interlocks between the HERE transfer
mechanism, facility cask, and alignment fixture/shield collar are interlocked as follows:

* Thefront shield valve on the facility cask cannot be opened unless the tilt sensors on the HERE
indicate that the waste transfer machine is aligned with the alignment fixture, the proximity
switches on the alignment fixture detect the facility cask, and the proximity switches on the transfer
mechanism must detect the facility cask.

* Therear shield valve on the facility cask cannot be opened unless the tilt sensors on the HERE
indicate that the waste transfer machine is aligned with the alignment fixture, the proximity
switches on the alignment fixture detect the facility cask, and the proximity switches on the transfer
mechanism must detect the facility cask.

* Thefacility cask shield valves cannot be closed if the HERE transfer mechanism is extended
beyond either shield valve.
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Shield Collar

The shield collar, shown in Figure 2.5-24, is a carbon steel shield device used when emplacing a waste
canister and shield plug into a borehole. It is attached to the alignment fixture and inserted into the
counterbore in the borehole to provide shielding during emplacement operations.

The shield collar is 29 in. long with an outside diameter of 44 in. and a7 in. wall thickness. A oneinch
thick, 62 in. diameter mounting ring is welded to the outside of the collar. The mounting ring has twelve
holes to bolt the shield collar to the alignment fixture. The shield collar weighs approximately 6,800 Ib.
The shield collar isfunctionally classified as SS because of the shielding it provides during transfer of a
waste canister from the facility cask to the disposal borehole.

Leveling Platform

Theleveling platform is a steel frame approximately 300 in. long, 113 in. wide, and 24 in. high where the
components to operate and interface with the alignment fixture and staging platform are located (Figure
2.5-24).

The front end of the leveling platform has two holes that sit on the alignment fixture alignment pins. A
motor driven hydraulic pump operates a hydraulic jack, which islocated at the rear of the leveling
platform. Thejack isused to align the waste transfer machine, consisting of the leveling platform,
staging platform, and transfer carriage axis with the axis of alignment fixture shield collar.

Three sets of rails are mounted on each side of the leveling platform. The rails support the staging
platform and interface with roller bearings on the staging platform to permit the staging platform to travel
on therails. A staging platform drive system is mounted on the leveling platform. The drive system
moves the staging platform in the forward and reverse direction to position the front face of the facility
cask against the shield collar. The drive system motor positions the facility cask against the shield collar
at a speed of approximately 6.7. in. per minute.

Staging Platform

The staging platform is a steel frame 288.5 in. long that rests on roller bearings which engage and ride on
therails of the leveling platform. The staging platform supports the facility cask and transfer carriage,
and has a hydraulic ram providing linear motion to the transfer carriage. The transfer carriage rides on
two 123.5in. long rails bolted to the top of both sides of staging platform. The staging platform requires
aregulated compressed air supply to operate the facility cask lock pins. Figure 2.5-24 shows the staging
platform.

The following control devices are mounted on the staging platform: atilt sensor used to monitor the
longitudinal tilt of the waste transfer machine for alignment with the alignment fixture, arotary limit
switch used to stop the transfer carriage forward and reverse travel motion before the travel limits have
been reached, and a two position detection limit switch is activated when the shield plug carriage is
seated on the staging platform rails.

Transfer Carriage

The transfer carriage (Figure 2.5-24) isalarge steel cylinder with its own hydraulic system that is used to
push either the waste canister from the facility cask into the borehole or the shield plug from the shield
plug carriage into the borehole.
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Therear end of the transfer carriage houses the transfer mechanism and includes heavy wall shielding to
prevent exceeding radiation dose rate limits when the facility cask top shield valveis opened. The
transfer carriage housing is a steel cylinder approximately 91.25 in. long with an inside diameter of
approximately 30 in. The hydraulic drive system components which operate the transfer mechanism are
mounted in or on the transfer carriage housing. The transfer mechanism is used to emplace waste
canister and shield plug into the borehole.

The transfer carriage has roller bearings which ride on the staging platform rails. The staging platform
based drive system moves the transfer carriage forward and reverse to emplace a waste canister. The
transfer carriage is positioned with the front of the housing against the facility cask during waste canister
emplacement. During shield plug emplacement, the transfer carriage is retracted to provide room for
installing the shield plug carriage on the staging platform.

The transfer mechanism consists of a double acting five stage, telescopic, hydraulic cylinder attached at
the plunger end of the transfer carriage housing end plate. The front end of the cylinder is supported by
two rollers attached to a 2.75 in. thick steel plate which provides shielding and supports the transfer
mechanism grapple. The transfer mechanism grapple is similar to the facility grapples used with the
upper hot cell crane and in the FCLR, except the grapple is not closed when emplacing either the RH
waste canister or the shield plug into the bore hole. Two grapple mounted proximity detection switches
detect when the grapple comesin contact with the pintle of the waste canister or shield plug. Two
position limit switches indicate when the two grapple jaws are open or closed. The drive motor is
stopped when the limit switches reach the open or closed limits. The hydraulic cylinder has a 10,000 Ibs.
minimum load capacity, a 24 ft. stroke, and aretracted length of 70 in. If a power failure occurs, manual
means are provided to retract the transfer mechanism from a partial or fully extended position and to
release the grapple if closed.

The transfer carriage is equipped with four locking clamps to clamp the carriage to both the facility cask
and shield plug carriage. Two spring-loaded reel type mechanisms attached to multi-turn rotary
potentiometers to monitor the linear travel distance of the transfer carriage for position indication. Three
proximity metal detecting position switches activate and indicate when the transfer carriage is within
0.50 in. of the facility cask to stop the carriage drive.

Shield Plug Carriage

The shield plug carriage (Figure 2.5-25) is approximately 74 in. long. It holds the shield plugina
horizontal position during emplacement and aligns the bottom of the shield plug with the bottom of the
facility cask cavity. The shield plug carriage is placed on and supported by the rails of the staging
platform which aso supports the transfer carriage. The shield plug carriage has two forklift padsto
facilitate handling by aforklift and has four roller bearing supports that ride on the staging platform rails.

Control Console

The control console for the HERE provides all the controls and information displays necessary to operate
the waste transfer equipment. The console is mounted on a moveable platform truck to facilitate
relocation. The console can be located at a sufficient distance from the HERE to ensure radiation doses
to the console operator are kept as low as reasonably achievable.

Each step in the operational sequenceisinitiated or controlled by the operator through a programmable
controller mounted within the control console. The programmable controller incorporates the interlock
functions to ensure proper sequence of operations.
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Portable Power Cable

The portable power cableis used to el ectrically connect the HERE to a 480 volt, 3 phase, 60 Hz power
source.

Transport Equipment

The transport equipment consists of wheel assembliesthat convert the leveling platform to atrailer-like
configuration used to move the waste transfer machine assembly from one location to another. The
assembly can be towed by aforklift or tractor.

Borehole Shield Plugs

The shield plug isinserted into the borehol e after emplacement of the waste canister. It provides
shielding for the exposed end of the borehole. The shield plug is acylinder approximately 69 in. long
with a 29 in. diameter is made of concrete shielding material inside a0.24 in. thick steel shell with a
removable pintle at one end. The shield plug isinserted with the pintle end closest to the HERE. Each
shield plug hasintegral forklift pockets and weighs approximately 3,900 Ibs.

Steel shielding rings can be used with canisters having a surface dose rate of more than 85 R/hr for
radiological control purposes. When used, shielding rings are installed after the shield plug to cover the
gap between the shield plug and borehole walls. Therings are made from 0.25 or 0.125 in. thick carbon
steel plate and are configured with an opening in the center that fits over a shield plug center assembly.
Areas of the shielding rings that do not contribute to the shielding function have cut outs to minimize
weight to allow operators to install them quickly.

Shield plugs are transported by aforklift using either the shield plug carriage or the forklift pockets
provided in the shield plugs. Figure 2.5-26 shows the waste canister and shield plug inside a disposal
borehole.

41-Ton Diesdl Forklift

The 41-ton diesel forklift has alift capacity of 82,000 Ibs. and a maximum lift height of 99in. The
forklift is provided with atwo range (high or low) travel selector, but does not have a speed indicator. It
isused to lift the facility cask from the facility cask transfer car and transport it at a speed of
approximately 3 to 4 miles per hour to the active RH waste emplacement room and to place it on the
waste transfer machine assembly. It isalso used to transport the waste transfer machine assembly. The
forklift hasa 50 gallon diesel fuel tank and a 125 gallon hydraulic fluid tank. The forklift is equipped
with an automatic/manual fire suppression system and has a portable fire extinguisher. The hydraulic
fluid isawater/glycol based fluid that will not flash or support combustion.

20-Ton Diesel Forklift

The 20-ton diesel forklift has alift capacity of 40,000 Ibs. and a maximum lift height of 84 in. The
forklift has a 50 gallon diesel fuel tank and a 64 gallon hydraulic fluid tank 1t isused to lift and handle
the alignment fixture assembly consisting of the alignment fixture and shield collar. The forkliftis
equipped with an automatic/manual fire suppression system and has a portable fire extinguisher.
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6-Ton Diesel Forklift

The 6-ton diesel forklift has alift capacity of 12,000 Ibs. and a maximum lift height of 72 in. The forklift
has a 37 gallon diesel fuel tank and a 24 gallon hydraulic fluid tank 1t is used to lift and handle the shield
plug carriage and the shield plug. The forklift is equipped with an automatic/manual fire suppression
system and has a portable fire extinguisher.

25.5 RH Waste Handling Process
2.5.5.1 RH Waste Receiving

Upon arrival at the gate of the WIPP, each incoming RH shipping cask shipment is inspected to verify the
shipment documentation, perform a security check, and conduct an exterior radiological survey of the
shipping cask. If radiation or contamination levels exceed the criteriain WP 12-5, WIPP Radiation
Safety Manual ,* subsequent activities include posting or decontamination or both. If the shipping cask
has visible external damage, the waste handling process will likely proceed and the shipping cask will be
subsequently repaired.

Following turnover of the shipping documentation, the driver transports and parks the trailer in the
parking areafor RH shipping cask trailers near the RH entrance to the WHB. The driver unhooks the
tractor and is subsequently released. The number of loaded RH trailersin the parking areawill be
coordinated with CH waste handling to not exceed parking area limits established in the Hazardous
Waste Facility Permit.*? Typically there will be 14 or fewer loaded RH trailersin the parking area. Two
types of trailers may be used to ship the 72-B shipping cask, one in which the cask is rotated from
horizontal to vertical using an overhead crane and one that uses hydraulics to rotate the 72-B cask. The
10-160B shipping cask does not require rotation to remove it fromitstrailer. Either type of trailer is
positioned in the RH bay of the WHB using atrailer jockey or the transport tractor.

2.5.5.2 72-B RH Waste Handling Process
255.2.1 Cask Preparation

When space becomes available, atrailer with aloaded 72-B shipping cask attached to transport or a
facility tractor is brought into the RH bay. Dueto space limitations, only two loaded shipping casks are
administratively allowed in the RH bay at atime. After the trailer is spotted inside the RH bay, operators
use a motorized man lift work platform to unbolt the two impact limiters from the shipping cask while
the cask is still on thetrailer. The 140/25-ton overhead bridge crane is used to lift the impact limiters and
place them on support stands. The 72-B cask lifting yoke is connected to the 140/25-ton overhead bridge
crane. The cask lifting yoke engages the handling trunnions of the 72-B shipping cask, rotates the cask to
the vertical position, and then lifts the cask clear of the trailer as setsit on the 72-B RCTC. If the 72-B
shipping cask arrives on atrailer provided with hydraulics to rotate the cask, the cask is rotated after the
impact limiters are remove. The cask isremoved from the trailer using the cask lifting yoke. The A-
frame of the 72-B RCTC supports the shipping cask at the transporter trunnions. The 72-B shipping cask
is then moved to the cask preparation station in the RH bay. From this point in the process, the 72-B RH
waste handling processiis controlled by procedure WP 05-WH1710, 72-B RH Processing,* and
associated operating procedures. The cask preparation station, which straddles the 72-B RCTC rails,
allows personnel to have access to the top area of the shipping cask for conducting radiological surveys,
performing physical inspections or minor maintenance, cask unloading preparation activities, and
performing decontamination, if necessary.
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After surveysfor surface contamination and radiation levels are performed, the test port tool, with a
radiological assessment filter and an industrial grade HEPA roughing filter attached, and vent adapter is
installed on the OC lid gas sampling port. The OC lid gas sampling port is opened, using the test port
tool, venting the atmosphere between the inner (IC) lid and OC lid through the HEPA roughing filters.
Theradiological assessment filter is checked for radioactive contamination. The test port tool and vent
adapter are removed from OC lid sampling port and the OC lid is unbolted, using the OC lid bolt
detensioner, and lifted to allow the underside of the OC lid and top of the IV lid to be surveyed for
contamination. The 72-B cask outer lid lift fixture is attached to the OC lid using the

2.5-ton jib crane at the cask preparation station. The OC lid islifted by the jib crane from the 72-B cask
and placed on its storage stand. The test port tool and vent adapter isinstalled onthe IV lid gas
sampling port. ThelV lid gas sampling port is opened venting the shipping cask cavity atmosphere
through the assessment filter and the HEPA roughing filters. The radiological assessment filter is
checked for radioactive contamination. The test port tool and vent adapter are removed from IV lid
sampling port Theinner lid vent is opened to equalize the pressure between the shipping cask cavity and
atmosphere. Then the inner lid pintleis attached to the inner lid. The pintleisused as alift fixture for
theinner lid and interfaces with the facility grapple used to ultimately transfer a waste canister into the
facility cask.

25.5.2.2 Cask Unloading Room

The 72-B shipping cask is moved from the cask preparation station into the CUR. The CUR 25-ton crane
with the 72-B cask lift fixture engages the two opposing lifting trunnions of the cask. The 25-ton crane
lifts the cask from the 72-B RCTC and positions it over the CUR shield valve. Interlocks require the
CUR 25-ton crane to be positioned over the floor shield valve, the transfer cell shuttle car cask receiver
in the transfer cell to be positioned under the floor shield valve (position W), the transfer cell ceiling
shield valve to be closed, the upper hot cell shield valve to be closed, and the upper hot cell floor shield
plugsinstalled before the CUR floor shield valve can be opened. When all interlocks are satisfied, the
floor shield valve is opened. The processis reversed when a 72-B shipping cask is removed from the
transfer cell.

Ventilation flow is from the CUR to the transfer cell to provide confinement and protect the workersin
the case of an off-normal event.

2.55.2.3 Transfer Cdll

The loaded 72-B shipping cask is lowered through the open CUR floor shield valve port into the transfer
cell and into the shuttle car road cask receiver. The design of the transfer cell shuttle car road cask
receiver prevents lateral movement once it isinside the receiver. Vertical movement is prevented by the
weight of the cask itself. The 72-B cask lift fixture is disengaged from the lifting trunnions. CCTV
cameras and |load cells on the lift fixture are used to verify lift fixture disengagement. The CUR 25-ton
crane lift fixtureislifted into the CUR. When the open port of the CUR floor shield valveis clear and
the hook is at the high limit position, the floor shield valve is closed.

The transfer cell shuttle car is designed to transfer the 72-B cask and shielded insert from below the CUR
floor shield valve to programmed work stations in the transfer cell. Remote controlled CCTV cameras
are used to monitor waste handling operations in the transfer cell.

The transfer cell shuttle car is moved and positions the 72-B cask next to the robotic inner lid bolt
detensioner (position X). The detensioner loosens the IV lid retaining bolts, which are spring loaded so
that they remain in thelid. Thetransfer cell shuttle car then positions the 72-B cask directly below the
transfer cell ceiling shield valve (position Y 1).
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25.5.2.4 Facility Cask Loading Room

In the FCLR, the empty facility cask on the FCTC, has been positioned over the port to the transfer cell.
The FCLR doors are closed. The facility cask isrotated to the vertical position by the FCRD to align it
with the port to the transfer cell, the transfer cell ceiling shield valve, and the telescoping port shield.

When the facility cask has been rotated to the vertical position, the telescoping port shield, mounted in
the floor of the FCLR, is raised to mate with the facility cask bottom shield valve body. The 6.25-ton
FCLR grapple hoist is lowered so that the shield bell isin contact with the facility cask top shield valve
body. With the shield bell and the telescoping port shield in contact with the facility cask, atotally
shielded volume is formed to allow the safe transfer of a RH waste canister from the 72-B cask into the
facility cask.

The top facility cask shield valve is opened, the transfer cell ceiling shield valve is opened, then the
bottom facility cask shield valve is opened and the facility grapple, attached to the 6.25-ton FCLR
grapple hoist, is lowered through the facility cask into the transfer cell. The transfer cell ceiling shield
valve and both facility cask shield valves are interlocked so that the facility cask bottom shield valve
cannot be opened unless the transfer cell ceiling shield valve is opened. The transfer cell ceiling shield
valve cannot be closed unless the facility cask bottom shield valveisclosed. The facility grapple
engages theinner lid pintle and lifts the inner lid clear of the 72-B cask. When thelidisclear of the
cask, radiological contamination swipes are taken robotically and transferred through the swipe delivery
system to the service room for analysis. Thelid islifted above the transfer cell ceiling shield valve, the
shield valveis closed, and the transfer cell shuttle car repositioned so that the inner lid storage platform
isaligned under the transfer cell ceiling shield valve (position Y2). The transfer cell ceiling shield valve
is opened and the facility grapple positions the inner lid on its storage platform and rel eases the pintle.
Thefacility grappleislifted so that the transfer cell ceiling shield valve can be closed. The transfer cell
shuttle car is then positioned so that the 72-B cask is in alignment with the transfer cell ceiling shield
valve (position Y 1) and aradiological smear istaken of the canister pintle. After the contamination
check, the facility grapple islowered until it engages the pintle of the waste canister.

Asthe waste canister is lifted from the 72-B shipping cask and before it passes through the transfer cell
ceiling shield valve, radiological contamination swipes on the waste canister are taken robotically and
transferred through the swipe delivery system to the service room for analysis. Also the waste canister
identification is observed by CCTV cameras and verified against the hazardous waste manifest and the
WIPP Waste Information System (WWIS). During the lift, the CCTV cameras provide a visual
inspection to verify the mechanical integrity of the waste canister.

If any discrepancy in awaste canister’ sidentity, integrity, or radiological surveysis detected, the waste
canister will be re-inserted inside the shipping cask and the inner lid placed on the shipping cask. When
the surveys have been satisfactorily completed and identification verified, the transfer cell shuttle car will
position the shipping cask under the FCLR transfer path opening in the ceiling of the transfer cell and the
canister will then be lifted inside the facility cask. The bottom shield valve of the facility cask is closed,
the transfer cell ceiling shield valveis closed, and the facility grapple lowers the waste canister so that it
isresting on the gate of the bottom shield valve. When the waste canister is cleared for disposal, the
facility grapple disengages from the waste canister pintle and is lifted into the shield bell, then the facility
cask top shield valveis closed. The shield bell isthen lifted away from the facility cask and the
telescoping port shield islowered. The facility cask is rotated to the horizontal position. The facility
cask is ready to be loaded onto the waste shaft conveyance.

Two sets of doors are provided in the FCLR, one set separates the room from the RH bay and the other
set separates the room from the waste shaft collar. The doors are interlocked such that only one set may
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be opened at atime. Prior to moving aloaded facility cask to the waste shaft conveyance the waste shaft
entry room doors must be opened.

Go to Section 2.5.5.4 for completion of the 72-B emplacement process.
2.5.5.3 10-160B RH Waste Handling Process
255.3.1 Cask Preparation

A loaded 10-160B shipping cask is brought into the RH bay. After thetrailer is spotted inside the RH
bay, operators, using a motorized man lift as awork platform, remove the top impact limiter from the
shipping cask while still on the trailer. The 140/25-ton overhead bridge craneis used to lift the impact
limiter and place it at a designated location. Operatorsinstall the lifting lugs on the sides of the shipping
cask. The 140/25-ton overhead bridge craneis used to lift the 10-160B shipping cask from the trailer by
engaging the lifting lugs and place it on the 10-160B RCTC. From this point in the process, the 10-160B
waste handling process is controlled by procedure WP 05-WH1722, 10-160B RH Processing,* and
associated operating procedures. The vent port cap, located on the shipping cask lid is removed and the
vent fixture with an integral radiological assessment filter and HEPA filter is placed over the vent port
plug secured in place using electro-magnets. The vent port plug is removed with the vent port tool and a
sample of the shipping cask atmosphere is pulled through assessment filter using a vacuum pump integral
to the vent tool controls. The assessment filter is analyzed for any contamination. Contamination smear
of the following areasis performed, vent port plug, vent port plug tools and the surface areainside vent
fixture. Thefilter will be surveyed for contamination after the pressure is equalized and before the 10-
160B waste handling process starts. Operations then removes the cask lid bolts. The 10-160B cask lid
lift fixture with an integral pintleis attached to the cask lid. Thelid lift fixtureisinstalled by using either
the 140/25-ton overhead bridge crane or the cask preparation station jib crane.

25.5.3.2 Cask Unloading Room

Two activities occur in the CUR related to the 10-160B process. The activities are independent of one
another and cannot occur at the same time. One activity positions the 10-160B cask in the CUR so that
the drums can be transferred to the upper hot cell. The other activity involves the positioning of the
shielded insert into the transfer cell shuttle car to eventually receive aloaded facility canister from the
upper hot cell. Placement of the shielded insert into the transfer cell shuttle car requires that the 72-B
cask has been removed from the transfer cell.

The transfer car transports the 10-160B cask to the CUR and positions it under the upper hot cell floor
shield plugs. Waste Handling personnel leave the CUR and close the shield door. Interlocks require the
CUR shield door and floor shield valve and the upper hot cell shield valve to be closed before the upper
hot cell shield plugs can be removed. When all interlocks are satisfied, the shield plugs are removed.

When aloaded facility canister is ready for processing out of the upper hot cell, a shielded insert (used to
transport afacility canister in the transfer cell) will be positioned inside the CUR using the 72-B RCTC.

The interlocks for the CUR floor shield valve function in same manner as the 72-B cask processing. The
CUR 25-ton crane will be used to lower the shielded insert into the transfer cell shuttle car cask receiver.

2.5.5.3.3 Upper Hot Cdl
Re-packaging of the RH waste drums shipped in the 10-160B cask occursin the upper hot cell. Accessis

restricted to the upper hot cell when drums or canisters of RH waste are present. Any reentry after RH
waste handling requires aradiological survey of the upper hot cell area. The upper hot cell equipment
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including the upper hot cell crane and its attachments, the overhead powered manipulator and
attachments, master-slave manipulators and CCTV system are used for waste handling operations inside
the upper hot cell.

Operators in the operating gallery use the upper hot cell crane and the upper hot cell shield plug lift
fixtures, while monitoring the CCTV's, to remove the upper hot cell shield plugs and set them aside in the
upper hot cell. The crane with afacility grappleislowered into the CUR and engages the lid lifting
fixture pintle on the 10-160B cask lid. The cask lid israised into the upper hot cell where radiological
contamination surveys are performed on its inside surfaces beforeit is set aside. The facility grapple on
the upper hot cell crane engages the pintle on the 10-160B drum carriage lift fixture and lowers it into the
CUR where it engages the lifting elements of the upper drum carriage unit. The crane raises the drum
carriage unit into the upper hot cell and movesit to the inspection station. At the inspection station
radiological contamination swipes on the drums and carriage are taken. The swipes are placed in the
upper hot cell transfer drawer and transferred into the transfer drawer enclosure in the operating gallery
for radiological counting. While waiting for radiological counting results, the identification of each drum
is verified and compared against the hazardous waste manifest and the WWIS. Once the identification of
each of the five drumsis verified and all are determined to be free of contamination, the carriageis
placed at the designated storage location on the upper hot cell floor. The processis repeated for the
second drum carriage unit. If any discrepancy in awaste drum'’sidentity or radiological survey is
detected, carriages will be re-inserted into the 10-160B cask and 10-160B cask unloading process will be
reversed. If any empty drum carriage units are in the upper hot cell, a maximum of two will be placed
into the empty 10-160B cask. The crane picks up the 10-160B cask lid and lowersiit into the CUR and
placesit on the empty 10-160B cask. The upper hot cell shield plugs are re-installed.

Facility canister(s) have been previously staged in the inspection station of the upper hot cell. The
inspection station accommodates two canisters. Typically, the location closest to the upper hot cell
viewing window will be used. A facility grapple installed on the upper hot cell craneis used to remove
the lid of the canister in the inspection station. The bridge mounted overhead powered manipulator or
the upper hot cell craneisused to lift adrum from the carriage and place it into an empty facility
canister. A CCTV camerais used to monitor the process. This processis repeated two more times until
the maximum load of three drums arein afacility canister. The overhead powered manipulator or the
upper hot cell craneis used to install and secure the lid to the filled facility canister. The canister is
ready to be moved to either the transfer cell or to a storage location until the transfer cell is available to
receive afacility canister. This canister loading processis repeated until all drums have been removed
from the two carriages.

255.3.4 Transfer Cdll

Remote controlled CCTV cameras are used to monitor waste handling operations in the transfer cell.
The transfer cell shuttle car with a shielded insert, similar to but has alarger inside diameter than a 72-B
cask, is positioned so that the shielded insert is directly below the upper hot cell shield valve. The upper
hot cell shield valve, which isinterlocked with the transfer cell ceiling shield valve, the CUR floor shield
valve, and the upper hot cell shield plugs in such a manner that it can only be opened when the shield
plugs are installed and the transfer cell and CUR shield valves are closed and the detension robot is at its
home position. A filled facility canister is position over the upper hot cell shield valve. Once the valve
is opened, the facility canister is lowered through the open upper hot cell shield valve port into the
shielded insert. The guide tubes ensure that a facility canister is properly positioned during the lowering
process. The upper hot cell crane facility grappleis disengaged from the facility canister pintle and lifted
back inside the upper hot cell. CCTV cameras and load cells on the crane are used to verify
disengagement. When the open port of the upper hot cell shield valveis clear and the hoist is at its pre-
set high limit, the shield valveis closed. The transfer cell shuttle car transfers one facility canister in a
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shielded insert at a time from below the upper hot cell shield valve to below the transfer cell ceiling
shield valve.

2.5.5.3.5 Facility Cask Loading Room

The processing of afacility canister is the same as processing a 72-B waste canister with the following
exceptions: the shielded insert does not have an inner lid to remove, identity verification is not
performed on afacility canister because it will have already been performed in the upper hot cell, and a
facility canister does not have to undergo radiological surveying because it was previously completed in
the upper hot cell.

2.5.5.4 Waste Shaft Entry Room

Rails are provided on the waste shaft conveyance to receive the RH FCTC. Pivot rails are provided at the
waste shaft collar and rotate horizontally into place when loading the waste shaft conveyance. The pivot
rails are rotated vertically when not in use. The pivot rails are interlocked such that the waste shaft
conveyance cannot be moved until the pivot rails are out of the way. Fencing with gates are located at
the shaft collar and the waste shaft station to prevent inadvertent access to the shaft. The gates are
interlocked such that the conveyance cannot move with a gate open, and if the conveyance isin motion
when a gate is opened, the emergency stop is actuated.

In the waste shaft entry room with the waste shaft conveyance properly positioned, the shaft station gates
are opened, the pivot rails are positioned, and the FCTC transports the facility cask onto the waste shaft
conveyance. The FCLR shield doors are closed. The waste shaft conveyance is lowered to the disposal
horizon. The FCTC moves the facility cask from the waste shaft conveyance into the underground
transfer area as shown in Figure 2.5-28.

2.55.5 Waste Shaft Station

When the waste shaft conveyance has stopped at the disposal horizon, the shaft station gates are opened,
the pivot rails are positioned, power cable connected, and the FCTC moves from the waste shaft
conveyance (Figure 2.5-28) into the East 140 transfer area. The 41-ton diesel forklift positionsitstines
so that they are inserted into the lower set of forklift pockets of the facility cask and lifts the facility cask
from the FCTC. The 41-ton forklift transports the facility cask to the disposal location at a speed of
approximately 3 to 4 miles per hour.

2.5.5.6 Underground RH Waste Disposal Process

At the RH waste disposal location, the 41-ton diesel forklift places the facility cask on the waste transfer
machine, which will have been previously aligned with the horizontal borehole. The facility cask is
moved forward to mate with the shield collar and the transfer carriage is advanced to mate with the rear
facility cask shield valve. Both facility cask shield valves are opened and the transfer mechanism
extends to push the canister into the borehole (Figure 2.5-29). After retracting the transfer mechanism
into the facility cask, the forward shield valve is closed, and the transfer mechanism is further retracted
into its housing. A forklift positions a shield plug on the shield plug carriage. The transfer carriage is
retracted about 6.5 ft and a 6-ton diesel forklift places the shield plug carriage on the staging platform.
The transfer mechanism pushes the shield plug into the facility cask. The front shield valve is opened
and the shield plug is pushed into the borehole (Figure 2.5-30).
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The transfer mechanism is retracted, the facility cask shield valves are closed, the transfer carriage
retracted, and the facility cask removed from the emplacement machine. The emplacement machineis
now available for transfer to another location.

When combined CH and RH operations take place in apanel, RH emplacement boreholes are typically
drilled into the ribs of rooms in advance of disposal operations. A ventilation control point consisting of
a bulkhead with a ventilation regulator is also installed in each room. The ventilation control point may
also include man doors or vehicle doors. For CH waste emplacement the ventilation control point is
typically installed on the exhaust side room. The ventilation control point may be located as necessary to
allow RH equipment or RH waste movement to access boreholes in intake and exhaust portions of a
room. Typically RH waste emplacement preceeds CH waste emplacement to preclude CH waste from
blocking RH borehole access.

CH waste emplacement starts at the exhaust side of an active disposal room and proceeds through the
room to theintake. The sequence of RH emplacement variesin order to minimize RH equipment moves
duetoitssize. When the roomisfull, brattice cloth and chainlink barricades are installed to isolate a
filled room from the ventilation system. This process is repeated for the remaining rooms until the panel
isfilled

When a panel isfilled, the panel closure system or substantial and isolation barriers are constructed in the
entriesto the filled panels. Based on previous panels to-date, it is anticipated it will take approximately 2
to 2.5 years to compl ete waste emplacement in apanel. Panel closure, in accordance with the Closure
Plan in the HWFP®, is typically completed within 180 days from the last waste emplacement in a panel.

2.5.6 Process|Interruptions
The RH waste handling process interruptions fall into two categories, routine and emergency/abnormal.
2.5.6.1 Routinelnterruptions

Routine process interruptions include scheduled maintenance, unscheduled maintenance, and plant
inspections. Actions taken during routine process interruptions are conducted in accordance with
established procedures. Plant parameters are monitored to ensure that radiological or hazardous material
releases do not occur.

2.5.6.2 Emergency/Abnormal Interruptions

Emergency interruptions are those process interruptions due to operational accidents, man-made external
events, or natural events that include earthquakes, severe weather, and fires.

Normal plant operations may be suspended following an earthquake. If the earthquake is of sufficient
magnitude (i.e., seismic event of 0.015 g or greater acceleration), inspection of structures and equipment
isrequired prior to resuming normal operations. The length of the interruption will depend upon the
results of the inspection.

Normal plant operations may be suspended during atornado or a high wind condition warning. A
tornado or high wind condition warning is based on information provided by the National Weather
Service or local aobservation. If asevere weather emergency condition occurs at the WIPP site,
inspections of structures and equipment may be required prior to resuming normal operations. The
length of the interruption depends on the results of the inspection.

2'62 August 2007
CONTROLLED COPY



WIPP RH DSA DOE/WI1PP-06-3174, Rev. 0 CHAPTER 2

Normal plant operations may be suspended in the event of afire. The occurrence of afire may require
evacuation of personnel and response by appropriate emergency personnel. After extinguishing the fire,
the areawill be surveyed, controls will be established to mitigate any problems, and the area returned to
normal operations.

Abnormal interruptions include unplanned and unexpected change in a process condition or variable
adversely affecting safety, security, environment, or health sufficient to require stopping waste handling
or putting waste handling on hold for greater than four hours.

In the event of abnormal interruptions, waste handling or any other site activity is stopped and placed in a
safe condition. For example, the loss of off-site power affects all site electrical equipment. Any
suspended load is maintained as-is until power is returned. When power returns, loads are lowered. All
cranes and hoists hold their loads on loss of power. A manually started backup power supply diesel
supplies selected loads as described in Section 2.8.1.2. Some equipment has uninterruptible or battery
backup for loss of power such as the central monitoring system (CMS) and the underground CAMs.
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TRANSPORT TRAILER

LIFT TRUNNIONS
(4 PLACES)

RH TRU SHIPPING CASK

IMPACT LIMITER
(2 PLACES)

ANNULAR CLOSURE RING
(2 PLACES)

CENTER PIVOT TRUNIONS
(2 PLACES)

TRAILER LEVELING AND
STABILIZING JACKS

This illustration for
4066.3 Information Purposes Only

Figure2.5-1, RH 72-B Shipping Cask on Trailer
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Figure 2.5-3, 10-160B RH Waste Handling Process
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Figure 2.5-4, RH 72-B Shipping Cask
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Figure 2.5-5, RH 10-160B Shipping Cask
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Figure 2.5-6, RH 72-B Waste Canister
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Figure 2.5-7, Standard 55-Gallon Drum
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