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As Low As Reasonably Achievable
The ATLAS Radiation Interlock System.

The radiation dose rate as measured in the facility by ARIS detectors is
integrated over at least a one second time interval. Beam inhibits due to
levels of radiation associated with dose rates in excess 0.1 rem/hr are based
on a one second average. Beam inhibits because of radiation levels less
than 0.1 rem/hr but that are incompatible with existing area access states
are based on a 30 second average.

Any object that can be struck by the beam and is thick enough to stop the
beam (Faraday cups, beam-defining slits, valves, etc.)

Energy per mass number of the accelerated ion. A quantity expressing the
ratio of beam energy (E), in millions of electron-volts (MeV) and the
atomic mass number (A). The unit of this quantity is MeV/u, where u
implies unit mass number. The atomic mass number A, an integral number
as used in this document, is also called the ion mass number and the
nucleon number

Electron-Cyclotron resonance

Estimated Radiation Level. The dose rate (in mrem/h at 1 m) generated by
the beam striking any unshielded surface 90° from the beam direction.
This dose rate is estimated by calculations and confirmed by measurement
with the same beam species and at the applicable full energy, and
extrapolating it to the maximum beam current for a given experiment. This
dose rate is calculated at 90° because it is an angle readily accessible for
measurements at ATLAS in all cases.

Maximum Credible Incident

Million Electron Volts. A measure of particle energies. One eV is equal to
the amount of energy one electron acquires by accelerating (from rest)
through a potential difference of one volt. 1 eV = 1.602 x 10" Joule

Physical, Biological and Computing Sciences
Positive Ton Injector

Particle nanoampere. The electrical current in nanoamperes (10 A) that
would be measured if all beam ions were singly charged. 6.25x10°
ions/second

A beam of exotic nuclei produced at ATLAS through a nuclear reaction of
a primary beam with a target. Following the production, the secondary
beam is transported by the accelerator system and focused on a target for
an experiment.
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Safety Assessment Document
The Physics Division ATLAS Accelerator

1. Introduction and General Description of the ATLAS Accelerator
1.1. Objective of Document

This Safety Assessment Document is written to analyze those hazards that have the
potential to exist at the ATLAS accelerator facility and to describe the engineered and
administrative controls in place to mitigate those potential hazards. The document is
based on DOE Order 420.2A, "Safety of Accelerator Facilities" and the Accelerator
Safety Procedures Manual.

The Safety Assessment Document encompasses the operations of the entire ATLAS
facility, including the accelerator system, the beam transport equipment and the
experimental stations that use the beams produced by the facility, as well as the facilities
and equipment used to support the above.

This analysis followed a systematic review of all possible hazards and a determination of
the probability of each occurring at the facility. It included an analysis of the accident
that is seen to present the worst potential harm to workers, visitors or the population
surrounding ANL-E.

The Accelerator Safety Envelope (ASE) for the ATLAS accelerator was developed to
ensure that hazards associated with an accident, called the maximum credible incident
(described in Section 5.6), are mitigated. The ASE consists of a set of rules and
operating parameters (see Section 5.1) that may not be violated.

The ATLAS facility has also developed another set of guidelines called the ATLAS
Operations Envelope (see Section 5.2). One of the purposes of this set of more detailed
guidelines is to ensure that the ASE is not approached. The guidelines in the Operating
Envelope are based on lower limits and, thus, are more restrictive than those in the ASE.

1.2. Description of ATLAS

The Argonne Tandem-Linac Accelerator System (ATLAS) is a low-energy heavy-ion
accelerator facility that was developed in several stages over 24 years. The facility
evolved out of an existing, in-house 9 MV tandem electrostatic accelerator that still
serves today as one of two injectors at the facility. The development at Argonne of the
world's first use of RF superconductivity to accelerate ions led to the construction of the
'Booster' linac section and then to the completion in 1985 of the ATLAS linac section and
the construction of new target areas to make use of the new accelerator capability. Later,
a second injector for the facility, the Positive Ion Injector (PII) was put in use. Today, the
PII injector consists of two ECR (electron-cyclotron resonance) ion sources that provide
ions in high charge states to a 12-MV superconducting linac section. ATLAS is a DOE
National User Facility.
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Lines of Responsibility

The Physics Division is located in Building 203, in the northwest sector of the Argonne
site, as shown in Figure 1-1. The ATLAS accelerator is located on the ground floor of
the M-wing in that building, as shown in Figure 1-2. The layout of the accelerator
structure is shown in more detail in Figure 1-3. ATLAS can accelerate beams of nuclei
of all masses, from protons to uranium. The maximum energy of these beams is less than
25 MeV/u for all ions.

In addition to the portions of the facility shown in Figure 1-3, the ATLAS Accelerator
Facility consist of the following areas that support accelerator operations:



* Rooms

G-042 (accelerator staff office)

G-049 Electronics Lab)

G-050 (accelerator staff office)

G-053 (Electronics Lab)

G-058 (accelerator staff office)

G-066 (detector storage)

G-090 (accelerator engineering drawing storage)

G-096 (accelerator spare parts)

G-097 (accelerator spare parts)

G-018 (Detector Lab)

G-118 (Gammasphere Lab)

H-166

H-174
o R-154 (Target Fabrication Lab)

* Storage areas (“cages”)
o For Accelerator Operations: Cages G1, G5, E1, E2 and H8
o For Accelerator Research: Cages E3, E4, F3, F5, F7, F7B, H5, H6 and H7

0O 0 0O o0 o0 O o0 o o o o0 o o

The primary function of ATLAS is to provide heavy-ion beams for basic research in
nuclear physics. The accelerator is operated a small fraction of the time for research in
atomic physics, condensed matter physics, and occasionally for other purposes. The
research activities are carried out in several target areas, as shown in Figure 1-3. These
target areas house a variety of experimental equipment. The descriptions of the
equipment used in these areas, as well as copies of the safety reviews conducted on the
equipment, are maintained in the folder titled ATLAS Experimental Area Safety
Documents, located in the ATLAS Data Room. A separate copy is maintained in the
Division ESH/QA Engineer's office.

Safety is integrated into all aspects of work both within the Physics Division and at the
ATLAS Accelerator. The Physics Division Safety Policy states:

"It is the policy of the Physics Division that all activities within the facilities for which
the Physics Division is responsible shall be conducted in a manner such that all
reasonable precautions are taken to protect the health and safety of employees and of the
general public, as well as the environment."

1.3. Protection for the Public and Workers

1.3.1. Lines of responsibility at Argonne for ATLAS are shown in the organizational
chart depicted in Chart 1-1.

1.3.2. Programs for the protection of the public and workers in the Physics Division
include fire protection, protection against natural disasters, primarily tornados, protection
from beam induced radiation and from X-ray generating machines, as well as protection
from electrical, asphyxiation, mechanical, and chemical hazards.
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1.3.3. Protection of the environment is assured by the proper disposal of all hazardous
chemicals and/or radioactive materials and by the installed radiation shielding.

2. Summary/Conclusions
2.1. Safety Analysis Summary

This Safety Assessment Document analyses the safety issues presented by the ATLAS
accelerator facility. The conclusion reached as a result of this process is that there is no
compromise to the safety of employees, the general public or the environment. All
potential hazards have been either eliminated or mitigated through the use of engineered
and/or administrative controls. Engineered safety controls are used where necessary,
such as the ATLAS Radiation Interlock System (ARIS), designed and developed to
prevent any radiation exposure in excess of DOE, Argonne and Physics Division limits,
as found in the ATLAS Operating Procedures and the Physics Division ALARA goal.



3. Site, Facility and Operations Description
3.1. Site and Facility Description
3.1.1. Site Description

The ATLAS accelerator is operated by the Physics Division at Argonne National
Laboratory - East (ANL-E). ANL-E occupies a 1,275 acre site of gently rolling land in
the Des Plaines River Valley of DuPage County, Illinois, about 35 km (22 mi) southwest
of downtown Chicago, and 40 km (25 mi) west of Lake Michigan. Laboratory facilities
occupy about 200 acres of the total ANL-E site area. Surrounding the ANL-E site is the
2,040 acre Waterfall Glen Forest Preserve, a greenbelt forest preserve of the DuPage
County Forest Preserve District. Nearby highways are Interstate 55 to the north,
Interstate 355 to the north and west and Illinois Highway 83 to the east (Figure 1-4).
About 1.6 km (1 mi) south of ANL-E are the Des Plaines River, the Chicago Sanitary and
Ship Canal, and the Illinois Waterway (Illinois and Michigan Canal). The principal
stream on site is Sawmill Creek, which drains southward to the Des Plaines River. The
forest preserve and the area between the river and ANL-E are undeveloped, while urban
developments predominate in other surrounding areas.

3.1.1.1. Population Distribution

The ATLAS Facility at ANL-E is within the Chicago Standard Metropolitan Statistical
Area. This area comprises six Illinois and two Indiana counties around the southwest
corner of Lake Michigan. More than 3.5 million people live within 32 km (20 mi) of
ANL-E. About 8 million people live within the 80 km (50 mi) radius, which includes
portions of Lake and Porter counties in Indiana; portions of Kankakee, Grundy, LaSalle,
DeKalb, McHenry and Lake counties in Illinois; and all of DuPage, Will, Cook, Kendall
and Kane counties in Illinois.

Beyond the forest preserve at the ANL-E perimeter, the population density increases
rapidly, especially to the northeast. A high-density residential area (with several
thousand residents) is 610 m (2000 ft) east of the perimeter. The closest large, populated
subdivision is located west of the ANL-E West Gate entrance, on the west side of Lemont
Road. The center of this development is approximately 2.1 km (1.3 mi) from the project
centerline. Lemont to the southwest and Darien to the north are urban populations closest
to the project site.

3.1.1.2. Environmental Features
3.1.1.2.1. Meteorology

The regional climate is characterized as being continental, with relatively cold winters
and hot summers, and is slightly modified by Lake Michigan.

The predominant wind direction is from the south, and wind from the southwest quadrant
occurs almost 50% of the time. The average wind speed at ANL-E at a height of 5.8 m
(19 ft) is 3.4 m/s (7.6 mph), with calm periods occurring 3.1 % of the time.
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The average annual precipitation at ANL-E is 800 mm (31.5 in) and is primarily
associated with thunderstorm activity in the spring and summer. The annual average
accumulation of snow and sleet at ANL-E is 830 mm (32.7 in). Snowstorms resulting in
accumulations greater than 150 mm (5.9 in) occur only once or twice each year on the
average, and severe ice storms occur only once every 4 or 5 years.

The area experiences about 40 thunderstorms annually. Occasionally these storms are
accompanied by hail, damaging winds, and/or tornadoes. Tornadoes frequently occur in
Illinois, with more than 65% occurring during the spring months. The theoretical
probability of a 67 m/s (150 mph) tornado strike at ANL-E is 3.0 x 10~ each year, a
recurrence interval of one tornado every 33,000 years. The ANL-E site has been struck
by milder tornadoes, with minor damage to power lines, roofs, and trees.

3.1.1.2.2. Hydrology

Several drainages that may have intermittently flowing water are located on the ANL-E
site. Freund Brook flows to the east-northeast and enters Sawmill Creek, which flows
south to the Des Plaines River. Raw flow data from Freund Brook are not available.
However, field observations of the stream size and channel configuration suggest that the
discharge averages less than 0.08 m*/s (3 ft*/s) and peaks at 0.6 m*/s (21 ft’/s) during the
maximum flood stage. The ANL-E site in general has a network of ditches and culverts
that transport surface runoff, without treatment, toward the streams.

3.1.1.2.3. Geology and Seismology
3.1.1.2.3.1. Stratigraphy

The ANL-E site is underlain by 34-37 m (113-123 ft) of glacial till (Wisconsin stage of
the Pleistocene series). It is clayey to silty-clayey till with few pebbles and cobbles and
the base of this unit is locally rich in gravel. Gravel deposits are probably confined to the
valleys carved in the bedrock surface that now lies buried beneath the Pleistocene
sediments (alluvium and glacial till). The till is overlain by less than 0.3-0.6 m (1-2 ft) of
loess and modern soil. Strata immediately underlying the till are identified as probably
belonging to the Kankakee Formation of the Alexandrian Series lowermost Silurian
System. The subcropping weathered zone is up to 10 m (33 ft) thick. This zone shows
significant evidence of the solution weathering and fracturing, below which rock is
generally unfractured and unaltered.

Silurian aquifers (including the Kankakee Formation) are separated from deeper Cambro-
Ordovician aquifers by an aquitard, the Maquoketa Group (Ordovician). This group
consists primarily of shale units. The top of the Maquoketa Group lies 75 m (246 ft)
beneath the surface, and is about 45 m (148 ft) thick.

3.1.1.2.3.2. Soils

According to the USDA, the site consists mainly of upland soils belonging to the Morley
Series. These soils formed in silty clay loam glacial till. Locally, a thin layer of overlying
silty material is present.
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3.1.1.2.3.3. Seismicity

No tectonic features within 100 km (62 mi) of ANL-E are known to be seismically active.
The longest of these features is the Sandwich fault. Smaller local features are the
Des Plaines disturbance, a few faults in the Chicago area, and a fault of apparently
Cambrian age. Although a few minor earthquakes have occurred in northern Illinois,
none has been positively associated with a particular tectonic feature. Most of the recent
local seismic activity is believed to be caused by isostatic adjustments of the earth's crust
in response to glacial loading and unloading, rather than by motion along crustal plate
boundaries.

There are several areas of considerable seismic activity at moderate distances (hundreds
of kilometers) from ANL-E. These areas include the New Madrid Fault zone
(southeastern Missouri), the St. Louis area, the Wabash Valley Fault zone along the
southern Illinois-Indiana border, and the Anna region of western Ohio. Although high-
intensity earthquakes have occurred along the New Madrid Fault zone, their relationship
to plate motions remains speculative at this time.

Ground motions induced by near and distant seismic sources in northern Illinois are
minimal. However, peak accelerations in the ANL-E area may exceed 10% of gravity
(approximate threshold of major damage) once in about 600 years, with an error range of
between -250 and +450 years.

3.1.1.2.4. Environmental Compliance
3.1.1.2.4.1. Clean Air Act

There are no radiological emissions that have the potential to impact air quality produced
in the operation of ATLAS.

3.1.1.2.4.2. Clean Water Act

Only normal facility discharges are produced, such as retention tank volume, storm-water
runoff and sanitary wastes. Building 203 retention tank water is tested before being
discharged into the ANL-E sanitary sewer system and treated at the laboratory's waste
treatment facility, which has a National Pollutant Discharge Elimination (NPDES)
permit. Domestic water is monitored quarterly and reported in the annual site
environmental surveillance report.

3.1.1.2.4.3. Resource Conservation and Recovery Act (RCRA)

Hazardous wastes are handled in accordance with established ANL procedures. ANL-E
has a RCRA Part B permit under the IEPA-RCRA regulations. The ANL Waste
Handling Procedures Manual is adhered to. The quantity of hazardous wastes is small
and readily managed within the laboratory's hazardous waste management program.
Hazardous wastes are placed into appropriate receptacles, labeled, and documented for
pickup by ANL Waste Management Operations personnel. Handling, treatment, storage,
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and disposal of the hazardous wastes by the Waste Management Operations Department
is in accordance with RCRA regulations.

3.1.1.2.4.4. Safe Drinking Water Act

Drinking water is obtained from Lake Michigan via the existing laboratory system.
There are no drinking water wells within the ATLAS Facility.

3.1.2. Facility Description

The ATLAS facility was designed and built in conformance with design criteria
applicable at the time of its construction, per the applicable guides, codes, standards and
requirements of the time.

The shielding at ATLAS has been designed, in combination with other systems, to limit
the dose rate to acceptable levels at accessible locations from all radiation sources
associated with normal operation of the facilities. (See section 3.7.6.3.) A radiation
monitoring and control system (ARIS, see section 3.7.6.4) operates at ATLAS, and
ensures that radiation exposure to personnel is kept ‘As Low As Reasonably Achievable’.
During the past ten years, this combination of engineered safety systems, along with
administrative policies, has kept the total yearly dose to ATLAS personnel to less than
100 mrem. For most of those years, neither ATLAS personnel nor facility visitors have
received any recordable dose.

3.1.2.1. Injectors

As has been stated, the ions accelerated by ATLAS are provided by one of two alternate
injector systems: a 9-MV tandem electrostatic accelerator with its negative-ion source,
and a positive-ion injector (PII). The PII ion sources produce X-radiation and all ion
sources utilize high voltage electricity in their operation. All sources utilize an
interlocked cage to control access to them. The cages serve to limit access to the sources
both when radiation and/or hazardous electrical voltages are present. Access to the ion
sources is controlled through a high-voltage interlock system, and for the PII ion sources
by the ATLAS Radiation Interlock System (ARIS).

The FN-Tandem accelerator (Figure 1-3) consists almost entirely of commercial
components. The beam current that can be injected into the tandem is limited, for most
beams, by the characteristics of the accelerator tube and the lifetime of the thin (~2
Hg/cm?) carbon stripping foil in the tandem terminal. The ion source is a sputter type
source on a 200 kV platform located in an interlocked caged area. The insulation gas for
the tandem tank is SF; at a pressure less than 80 psig. When not in use, this gas is stored
in liquid form at a pressure of 500 psig in a 317 ft’ tank located in a service area above
the tandem vault. The piping system used to transport the SF¢ between the tandem tank
and the storage tank, as well as the tandem tank and the storage tanks themselves, all
contain over-pressure devices to ensure that no explosive pressures develop within the
system.
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The two ion sources of PII provide ions produced by one of two ECR ion sources
mounted on high voltage platforms (350 kV for ECR 1, the original ECR source, and
300 kV for ECR II, the second ion source.) These ions are then accelerated by a 12-MV
superconducting injector linac. This linac is the same in general concept as the main
ATLAS linac, but its components are different in design because of the low velocity of
the ions involved. The installed RF power for the injector linac is ~4 kW. The maximum
beam power that can be generated by the PII is, in principle, ~ 350 watts. The PII linac is
cooled by the same cryogenic system as is used to cool the main ATLAS linac. The
beam-induced radiation generated by PII is a minor hazard because the maximum beam
energy that can be achieved is small (under 2.5 MeV/u).

3.1.2.2. Accelerator

The main superconducting linac of ATLAS consists of 46 independently-phased
accelerating structures (resonators). These are grouped into two main sections, the
booster linac and the ATLAS linac (see Figure 1-3) and four single cavity cryostats used
as bunchers. Each resonator is excited by a 250 watt RF amplifier at a frequency of
97 MHz. These units are cooled by flowing liquid helium at a pressure in the range 3-15
psig and a temperature of ~ 4.6 K. The nominal accelerating voltage provided by this
linac is ~40 MV and the installed RF power is ~ 11 kW. However, other technical factors
limit the steady-state beam power to ~2.7 kW and, because of the nature of the research
program, the beam power is usually less than 10 W.

Focusing, steering and bending magnets are used throughout the accelerator area to
control the beam. Magnetic fields as high as 10 gauss at 2 feet from their outer surface
can be produced by these magnets. The magnets operate at various voltages, up to a
maximum of 500 volts.

3.1.2.3. Beamlinesin the Experimental Areas

The beamlines in the experimental area form "trees" that branch at switch magnets. At
the end of each line is an experimental station. The equipment located at the
experimental stations is described in the document ATLAS Experimental Area Safety
Documents, which is located in the ATLAS Data Room. This document includes a
description of each piece of equipment, as well as the reviews conducted on it. Each
Experimental Area is posted as either a Radiation or a High Radiation area when the
beam is present because of the possibility of radiation fields within the area at that time.
Access to these areas is controlled by the ATLAS Radiation Interlock System (ARIS), an
engineered safety system which is designed to allow access to areas in a way which
minimizes the possibility of personal harm due to radiation. These areas are shown in
Figure 3-1.

3.1.2.4. Performance

Figure 3-2 summarizes the maximum beam energies available from ATLAS for various
ion species and beam currents. Figure 3-3 gives the performance of ATLAS in a
different way, by plotting maximum beam current vs. nucleon number A for several
values of maximum beam energy.
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3.1.2.5. Building Structure

The ATLAS accelerator building, which is attached to building 203, was formed by
means of several independent construction projects during the period 1961-1997. The
total area of the building is about 48,000 ft>, as shown in Figure 1-3. The floor of the
west end of the building is at ground level and the east end is approximately 3 feet below
ground level.

The construction of the building varies from the most robust parts, which have walls and
roof made of concrete about 3 feet thick to those that have thinner concrete walls and
relatively thin metal roofs. The main experimental halls (Areas III and IV) have concrete
walls at least 1.5 feet thick to a height of at least 11.5 feet. The outside walls are banked
by earthen berms about 15 feet thick at their base.

The target rooms are all high-bay areas. All of the Target Rooms and the areas in which
the main components are housed have overhead cranes with capacities in the range from
2 to 10 tons.

3.1.2.6. Utilities

The conventional building utilities provided to the ATLAS building are HVAC (heating,
ventilation and air conditioning), electricity, laboratory and drinking water, chilled water
and compressed air. Only two of these have significant safety implications. One is the
ventilation system, because of the presence in the facility both of flammable gasses in
small quantities, and cryogens and SFs in substantial quantities. An independent air-
handling unit in each work area causes the air in its area to be replaced with fresh outside
air at least twice hourly. The other system is the electrical supply, because of the
potential for electrical shock in all electrical systems.

In addition to the standard building utilities, ATLAS requires several less common
utility-like services: liquid nitrogen, liquid helium and SF; insulation gas.

The liquid nitrogen is piped into several parts of the building from a 20,000 gallon
storage dewar outside the building.

The liquid helium is generated by three commercial refrigerators, with a total cooling
capacity of ~ 1000 W located in the accelerator area. In closed-cycle operation, flowing
liquid helium from these refrigerators cools the superconducting linac and then returns to
the refrigerators in the form of cold gas, which is recondensed. Almost no helium is lost
in normal operation. Excess warm gas is stored at a pressure less than 250 psig in a
12,000 gallon storage tank outside the building. The helium-gas compressors for the
refrigerator are located in the service area above the tandem vault.

3.2. Organization

The Physics Division is one of seven divisions under the Associate Laboratory Director
for Physical, Biological and Chemical Sciences (PBCS.) The Division's primary mission
is to conduct basic research.
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The organizational structure of the Physics Division in relation to the development,
operation, and use of ATLAS is summarized in Chart 1-1. The role that non-divisional
safety experts of various disciplines play at ATLAS is not shown, but a number of them
are deeply involved in safety activities at ATLAS. For example, the PBCS Health
Physicist provides Health physics expertise for ATLAS.

The Director of the Physics Division has overall line-management responsibility for the
oversight of all programs and facilities within the Physics Division. As such, he is
accountable to the Associate Laboratory Director for Physical, Biological and Chemical
Sciences (PBCS) and the Laboratory Director. The overall quality of work and the
efficiency of operations is assured by external and internal review processes.
Additionally, the Division Director maintains independent oversight of environment,
safety and health (ESH) issues through the Division ESH/QA Engineer and various
reviews and audits. The Scientific Director of ATLAS, appointed by the Division
Director, oversees the scientific selection of the research to be carried out with the
assistance of the Program

Advisory Committee.

The Director of the ATLAS facility has primary responsibility for all aspects of ATLAS
including technical, administrative, and budgetary. He is responsible for assuring that the
ATLAS facility and the accelerator development program respect and comply with the
objectives of Laboratory and governmental ESH policies and requirements.

The Operations Manager of ATLAS is responsible for planning, organizing, and
supervising the technical and administrative staff and activities involved in the operation
of ATLAS. He is responsible for implementing applicable ESH policies and directives as
required to provide for the safety of personnel and facility operations as well as
compliance with governmental ESH requirements.

The responsibilities of personnel directly involved in the operation and maintenance of
ATLAS are documented and described in the ATLAS Operating Procedures Manual.
Copies of this manual are kept in the ATLAS Control Room and the ATLAS Operations
Manager's office.

The key persons in the implementation of the safety policies and procedures at ATLAS
are the ATLAS Operations Manager, the User Liaison Physicist, the Physics Division
ESH/QA Engineer, the Operations Supervisor and the responsible PBCS Health
Physicist.

The Physics Division Director is responsible for appointment of safety committee
members to perform the functions described below. The Physics Division ESH/QA
Engineer is a member of each safety committee and is responsible for monitoring
compliance with the applicable safety rules.

The Physics Division has four specific safety committees: The General, Electrical,
Radiation, and Cryogenic Safety Committees. In addition, the Division has a Safety
Coordinating Committee, composed of the ESH/QA Engineer and the chairs of the four
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other committees, which coordinates the efforts of those other committees. The Safety
Coordinating Committee reports directly to the Director of the Physics Division.
The safety committees have the following responsibilities:

Inspect the entire area of Building 203 occupied by the Physics Division atteastenee
twice a year. Line managers or their delegates may assist the committee during these
inspections.

Identify unsafe conditions and/or practices and assist in the development of remedies.

Provide an opportunity for the discussion of accidents, near misses and preventive
measures.

Conduct safety reviews of new or significantly revised apparatus or procedures prior
to operation.

Document meetings, inspections and other activities.

Review all experiments prior to their being performed at ATLAS. The ESH/QA
Engineer and the chair of the Radiation Safety Committee review a description of the
experiment, including any new or modified apparatus used. If necessary, a written
description of the apparatus used, or the procedure, is submitted to the Safety
Coordinating Committee. That committee then determines which of the other
standing committees need to review it. The responsible committees then review the
experiment and report in writing the results of those reviews. If the experiment
involves radiation issues not already reviewed, the full Radiation Safety Committee
(including the PBCS Health Physicist assigned to the Division) must review it. No
experiment may be run without the signatures of both the ESH/QA Engineer and the
Radiation Safety Committee Chair signifying their concurrence in the safety of the
experiment.

In addition to the above standing committees, ad-hoc committees are appointed to review
particular apparatus or safety issues that fall outside the technical competence of the
standing committees. These ad-hoc committees usually include people with appropriate
expertise for the committee's responsibilities from outside the Physics Division.

3.3. Safety Services - Site Wide

ATLAS is served by all the safety services provided through the Argonne National
Laboratory - East site. These include:

Health Physics: The Physics Division uses the services of health physics
professionals, including a health physicist. They perform such services as monitoring
the radiation conditions at ATLAS, providing and maintaining radiation
instrumentation for use at ATLAS, assistance in implementing the Division's ALARA
goals, radiation exposure evaluation and control, shielding design and review,
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external radiation dosimetry, survey instrument calibration, internal radiation
dosimetry and area support with surveillance. All trash removed from ATLAS is
surveyed by health physics personnel to ensure it is not activated or radioactively
contaminated. The Health Physicist is a permanent member of the Division's
Radiation Safety Committee, and as such, participates in the review of all activities
that involve radiation issues. The Physics Division ESH/QA Engineer is usually a
member of the Laboratory's ALARA Committee.

* Emergency Management: Building 203, in which ATLAS is situated, is included in
the ANL-E Comprehensive Emergency Management Plan and has developed a Local
Area Emergency Plan. This local emergency plan incorporates documentation,
including a map of the designated tornado shelters in the building, a description of the
assembly and relocation areas and control points, assignment of area emergency
response responsibilities and periodic drill requirements. ATLAS facilities and
personnel are fully integrated into Building 203's local emergency plan.

* The Laboratory's Emergency Management Organization functions under the
management and oversight of the Laboratory Director, the ESH/QA Oversight
Director, the Chief Operations Officer and the various division directors.

* Training: The ATLAS facility participates in the ANL-E Training Management
System. This system includes a comprehensive method for determining the training
needed to prepare employees for the hazards to which they may be e