UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

April 13, 2001

Ms. Lilia Lopez, Esg.

Assistant Attomey General
Attomey General of Washington
905 Plum Street, Building 3

P.O. Box 40109

Olympia, Washington 98504-0109

Dear Ms. Lopez:

| am pleased to respond to your March 8, 2001 letter conceming the U.S. Nuclear Regulatory
Commission (NRC) or Atomic Energy Commission (AEC) regulatory authority over military
reactors in general and the SM-1A Army reactor at Ft. Greely, Alaska in particular. You
asked whether or not NRC, or AEC before it, does or has asserted regulatory authority over
the Ft. Greely reactor or any other military reactor and if some military reactors are or have
been subject to NRC or AEC regulatory authority, while others have not, what distinguishes
one type from the other? In addition, you questioned why military reactors and related
materials are not subject to regulation and requested relevant written documentation.

A search of NRC files indicates that the AEC did not license the SM-1A reactor at Ft. Greely
which operated from 1962 until 1973. The SM-1A reactor was designed, built and operated
as part of the Ammy Nuclear Power Program under authority granted to the Department of
Defense (DOD) by Section 91b of the Atomic Energy Act of 1954, as amended. Section 91b
authorizes DOD to procure and utilize special nuclear material in the interest of national
defense and to acquire utilization facilities, i.e., reactors for military purposes. Section 110(b)
of the Atomic Energy Act excludes such utilization facilities acquired by DOD from any of the
licensing requirements of the Atomic Energy Act. Enclosed for your information is a
publication issued by the Army in the mid 60’s which describes the Army Nuclear Power
Program. Also enclosed is a 1966 article from Nuclear Safety entitled: "Nuclear Reactor
Safety Review Procedures in the Department of Defense." This article discusses the
distinction between DOD reactors covered under Section 91b and those DOD research
reactors licensed by the AEC. It also includes a list of Section 91b reactors and those licensed
by AEC that existed in 1966 and describes DOD’s relationship with the AEC.

While the SM-A1 reactor operated under Section 91b authority, a review of NRC files reveals
that the AEC did issue a byproduct material license (50-07082-010) to the U.S. Army Engineer
Reactor Group at Ft. Greely for certain radioisotopes including Polonium 210, Strontium 90,
Cobalt 60. This license was terminated on October 2, 1973. Enclosed for your review are
copies of our files for this license. NRC has been unable to locate any files associated with the
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Ft. Greely reactor operated under the Section 91b authority. Since this reactor operated
during a period prior to the establishment of the NRC, you may want to contact the

U.S. Department of Energy to determine if they have information relevant to your request.
We suggest that you contact the History and Records Group in the Office of the Executive
Secretariat, Washington, DC 20585-0101, (202) 586-4389.

I hope that you find this information helpful. Please call me at 301-415-3340 if you have

further questions.
Singerely,
d OM/Q'H\ O@W/WZ/
Paul H. Lohaus, Director
Office of State and Tribal Programs
Enclosures:

As stated
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PREFACE

This publication has been prepared as a training text for use within the Army Nuclear
Power Program organization in acquainting prospective and newly assigned personnel
with the Program mission, its achievements and its objectives. The text covers Program
history, current projects and future direction.

AN INTRODUCTION TO THE ARMY NUCLEAR POWER PROGRAM supersedes
the earlier Program orientation text Five on the Line,
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Figure 1-1. Aerial View of SM-1.
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1. INTRODUCTION

On 2 December 1942, Dr. Enrico Fermi andhis associates, working under the Army
Corps of Engineers Manhattan Project, unleashed and controlled nuclear energy for the
first time in history. Less than three years later, all of mankind was introduced to
nuclear energy by the explosion of an atomic bomb at Hiroshima. We tend to date the
beginning of the Nuclear Age from the second event, for the destructive potential of
nuclear energy has been a well publicized matter of controversy ever since. Yet even
before Hiroshima, scientists had turned their attention to the constructive possibilities
of nuclear energy.

The defense considerations of World War II dictated that initial nuclear development
would be in the weapons field. World War II, however, also created the military environ-
ment which predetermined investigation of the non-weapons nuclear potential,

Under the urgencies of global war, mechanization of armed forces progressed rapidly.
The process of mechanization, which had begun with the installation of the first internal
combustion engine in a military vehicle, was intensified, Increasingly sophisticated
mechanical equipment was introduced during the course of the war, providing greater
mobility, improved communications and more precise firepower. Enhanced military
effectiveness was the direct result of mechanization. An indirect result was the creation
of a tremendous military appetite for fuel — fuel to power engines, to cook food, to pro-
vide space heat and to power electrical generators, Half of the overseas logistic tonnage
shipped by the United States in World War II was devoted to transporting fuel supplies.

The United States emerged from World War Il with expanded defense responsibilities.
In order to meet these responsibilities, even more effective utilization of our military
resources became essential. Mechanization, therefore, continued to receive greater and
greater emphasis; and the military fuel requirement continued its upward spiral. Today’s
Army fuel requirement accounts for anestimated 70 percent of total supply tonnage. The
associated logistic problems of transportation, distribution and storage have increased
accordingly. In the same period, civilian consumption of fossil fuels also has grown,
forcing us to recognize that the earth’s supply of such material is limited. In both the
military and civilian environments, there are compelling influences to seek alternate
sources of energy,

Nuclear energy is an alternate source of power which has the potential to reduce
military fuel logistic problems significantly. Great amounts of energy are contained
in relatively small quantities of nuclear material. Consequently, more power can be
obtained from less nuclear fuel, '

A practical illustration of logistic superiority is a comparison of a fabricated nuclear
fuel core with its diesel oil equivalent. The nuclear fuel core, which will sustain power
production for as long as two years, weighs between 850 and 900 pounds. Occupying a
space no larger than the average utility closet, the nuclear core can be shipped along
with other supplies in a single cargo aircraft as well as by more conventional means.
90,000 barrels of diesel oil, weighing in excess of 26 million pounds, would be required
to produce anequivalent amount of power. Such a quantity of oil would fill 750 semitrailer
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tank trucks, 375 railroad tank cars, or 1 medium tanker vessel. Shipment by air would
be wholly impractical. The nuclear fuel core cited in this illustration is applicable to a
typical “portable” plant, Other cores may provide even greater energy release.

Thus, to alogistician, the potential advantages of nuclear power are (1) a wider choice
of shipping expedients, (2) fewer shipments, (3) reduced bulk and tonnage, (4) more rapid
transport, and (5) greatly reduced storage needs. Manpower requirements for handling
are reduced accordingly. To these advantages can be added decreased overall vulner-
ability in time of war.

Even though nuclear technology has made great advancements since December 1942,
it holds the promise of an even greater potential, In the context of military applications,
nuclear power is seen as a promising potential solution to the problem of fuel supply.

Nuclear power today is most advantageous in providing heat and electricity at remote,
relatively inaccessible military installations such as those in Antarctica, where conven-
tional fuel supply is difficult and expensive. Although the initial capital investment in a
nuclear power facility is presently much greater than that of a conventional fossil-fueled
plant, operating costs may be lower because of the reduced supply effort involved. Over
the long run, therefore, combined costs of the nuclear power plant can be lower.

For Army purposes, other than remote site utilization, nuclear power presently is
at an economic disadvantage. Whereas large (500 MWe) civilian nuclear power plants
are economically competitive even today, Army power requirements are widely dispersed
in smaller units that cannot be satisfied economically by individual reactors. As the
technology advances, however, costs continue to be reduced indicating that in the future
nuclear power will become much more competitive from the economic standpoint,

AN INTRODUCTION TO THE ARMY NUCLEAR POWER PROGRAM deals with the
Army effort in developing nuclear power for non-weapons military applications to sup-
port land operations. The text has been organizedto follow the pattern which the develop-
ment effort has taken. As in any new technical field, progress has been made by building
continually on earlier work.

2. THE ARMY NUCLEAR POWER PROGRAM

An association of related activities within the Department of the Army and the U, S.
Atomic Energy Commission (AEC), the Army Nuclear Power Program is directed to the
development of nuclear power plants for support of military operations on land. The
Army is the cognizant Department of Defense agency for this work, and the Program is
responsive to, requirements generated by Navy and Air Force activities on land as well
as to those of the Army. Since its inception, the Program has established power reactor
facilities at one Navy, one Air Force and three Army installations.

The Program began in 1952 asa Department of Defense study conducted by the Office

of the Chief of Engineers of the feasibility of developing reactor plants to serve military
power needs on land. The first U, S. nuclear weapons had been developed under the
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Manhattan District of the Corps of Engineers, Colonel (now Lieutenant General) James B,
Lampert, an Engineer officer whohad been associated with the Manhattan Project, headed
the 1952 study group. In 1953, the report of the study group was forwarded to the Joint
Chiefs of Staff who established the requirement for development of military nuclear
power plants.

Based on recommendations of the Joint Chiefs of Staff, the Secretary of Defense in
February 1954 assigned responsibility for the development effort to the Army. This
responsibility was delegated tothe Chief of Engineers, and Colonel Lampert was assigned
to direct the program,

In organizing the Army Nuclear Power Program, it was necessary to recognize the
broad national responsibilities vested by law in the AEC. While the Atomic Energy Act
provides for the transfer of reactor facilities and special nuclear material (nuclear fuel)
to the Department of Defense, research and development in the nuclear fieid is an AEC
responsibility, In 1954, a program was already in existence wherein the Navy and AEC
were partners in developing nuclear marine propulsion devices, Using the organizational
precedents of this program, the Army Nuclear Power Program structure was based
upon two staff elements, one within the AEC and the other in the Office of the Chief of
Engineers, both headed by a single individual appointed by the Army with AEC concur-
rence. In this way, a coordinated effort could be made to fulfill a military objective.
Subsequently, similar organizational arrangements have been employed ina now defunct
Air Force-AEC program to develop nuclear aircraft and, more recently, in an AEC-
National Aeronautics and Space Administration (NASA) development program for
nuclear rockets,

In April 1957, the Program completed construction of its first plant. Nuclear power
plant utilization then became a matter for consideration which resulted in a broadening
of the Program mission, Because men were needed to operate reactor plants, the Pro-
gram assumad a training mission, Because operation of plants required maintenance,
repair and resolution of problems associated with a new technical field, the Program
acquired a technical support mission. Because nuclear radiationmust be controlled, the
Program developed a health and safety capability. With the rapid growth of nuclear
technology, applications of nuclear power have increased, expanding the research and
development mission of the Program as well. Figure 2-1 details the missions of the
Army Nuclear Power Program (ANPP) as they exist today.

In 1958, the Chief of Engineers established the U. S. Army Engineer Reactors Group
(USAERG) as the basic Army organizational framework for the expanded Program. The
USAERG is a Class II activity and a TD (Table of Distribution) element of the Corps
of Engineers,

Command of the USAERG and management of the overall program are centered in
the person of the Director, ANPP, aCorps of Engineers officer who functiong as Special
Assistant for Nuclear Power to the Chief of Engineers and as Assistant Director (Army
Reactors), Division of Reactor Development and Technology, U. S. Atomic Energy
Commission. His major duties are outlined below:

(1) As Special Assistant for Nuclear Power, he is responsible to the Chief of Engi-
neers for conducting the joint DOD-AEC effort to develop nuclear power systems and
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devices to meet the operational needs of the Military Services. In addition, the Chief of
Engineers has delegated to the Director, ANPP, command functions as Director, U, S.
Army Engineer Reactors Group.

(2) As Assistant Director (Army Reactors), he is responsible for the planning and
direction of the joint DOD-AEC program for developing nuclear power systems to meet
DOD requirements other than marine propulsion and air and space applications.

To accomplish the basic missions of the ANPP, the following major elements were
established: Nuclear Power Division (NPD/OCE); Army Reactors, Division of Reactor

1. Researvch and Development:
a. Nuclear devices to serve as primary heat sources in genevaling electrical
and mechanical power for Avmy utilization.

b. Nuclear powevr plants to supply heat and electricity foroperational requive-
ments of the Army, Navy and Air Force.

¢. Systems to convert enevgy from the nuclear veactor to storable form for
use in the field.

d. Electrical power genevating e quipment associated with nuclear reactor
systems.

2. Training of operating, maintenance, supervisory and staff personnel for field
plants of the Military Services.

3. Technical Support:
a. Technical assistance to military users of nuclear power plants to include

special procurement action for nuclear components.

b. Technical liaison with the Military Services and the Atomic Energy Com-
mission to assuve exploitation of new developments in nuclear power.

c. Operation of designated plants.

d. Procurement and comstruction of nuclear power plants Jor the Army, and
upon request for the Navy and Air Force.

e. Technical Assistance to operators of military research reactors upon
request.

4. Health and Safety:

Provide support to the Chief of Engineers in the area of his reactor health
and safety responsibilities. :

Figure 2-1. The missions of the Army Nuclear Power Program as assigned by
' the Chief of Engineers,
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Development and Technology, Atomic Energy Commission (AR); the Nuclear Power Field
Office (NPFO); and the Idaho Nuclear Power Field Office (INPFO). Figure 2-2 outlines
the ANPP organizational structure which includes these elements,

The Nuclear Power Division, located in the Office of the Chief of Engineers, provides
staff support to the Director, ANPP, in the management and surveillance of the overall
program, and exercises staff supervision of the DOD portion of the Program. It functions
in the personnel and training and health and safety fields and provides programming
support and assistance in determining future plans and requirements.

Army Reactors, Division of Reactor Development and Technology, located at AEC
headquarters, Germantown, Maryland, plans and directs the nuclear reactor research
and development program. AR also provides technical evaluation, guidance and support
as directed.

The Nuclear Power Field Office, located at Fort Belvoir, Virginia, is responsible for
engineering, operational and administrative support of Army field plants and for imple-
menting USAERG responsibilities to Air Force and Navy plants as well as Army research
reactors. NPFO further plans and directs assigned construction programs; trains land-
based power plant personnel for the three Services; operates the nuclear power plants
under OCE control and the Advanced Power Conversion Experimental Facility; provides
administrative support for the Engineer Reactors Group; and supports assigned portions
of the Army-wide nuclear reactor systems health and safety effort.

The Idaho Nuclear Power Field Office monitors training conducted by contractors at
the National Reactor Testing Station (NRTS), Idaho, provides operations training for
operators of nuclear power plants located at NRTS, provides trained crews to operate
these plants and provides administrative support to assigned ANPP personnel.

Greater detail on certain of these agencies is provided in later chapters. Let us now
consider the Program relationship tothe AEC, the Navy, the Air Force and Army
agencies other than the Corps of Engineers.

The work of the ANPP already has been identified as a joint DOD-AEC area of
interest deriving its relationship from the Atomic Energy Act of 1954 and the precedents
established in the nuclear naval propulsion program, Other DOD-AEC agreements have
been concluded since 1954 which also have affectedthe Army Program. The President’s
Executive Order, dated 23 September 1961, is quoted below as an example of the DOD-
AEC relationship in matters pertaining to nuclear health and safety.

“Responsibility will rest with the Department of Defense for identifying and resolving
health and safety problems relating tothe operation of utilization facilities, or to special
nuclear material for use therein, which are held by the DOD pursuant to directives of
the President under Section 91b of the Atomic Energy Act. In view of the Atomic Energy
Act of 1954, the AEC will participate in the identification and resolution of these prob-
lems as a matter of responsibility. In this connection, the DOD or the appropriate
Military Department will prepare, issue and enforce safety standards, procedures or
instructions applicable to the location and operation of utilization facilities and to special
nuclear materials for use therein, Advice and assistance will be obtained from the AEC

5
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on the safety aspects of the design of utilization facilities and in the preparation or
amendment of safety standards, procedures or instructions relating to location and oper-
ation of utilization facilities and to special nuclear material for use therein, and comment
or concurrence shall be obtained from the AEC as to their adequacy. Any disagreement
as to safety aspects, arising as a result of comment by the AEC, which cannot be directly
resolved by the two agencies, will be referred to the President for decision.”

The ANPP organizational link between the DOD and the AEC is the Office, Assistant
Director (Army Reactors)(AR) in the AEC Division of Reactor Development and Tech-
nology. In addition to being headed by the Director, ANPP, AR is staffed primarily
with Corps of Engineers employees, for the most part, technically trained personnel.
The ANPP research and development mission, as a result, is fully responsive to
military needs.

Further coordination of military interest in AEC activities is accomplished through
the assignment of Corps of Engineers personnel to serve in the AEC Operations Offices
through which contracts for military end items are administered,

Since the ANPP must develop and support power plants for the Navy and Air Force
and train operators and supervisors for them, there must be close liaison between the
services and direct participation by all at the operational levels. Liaison between the
Program and the Navy is carried out by direct contact between the Nuclear Power Divi-
sion, OCE and the Atomic Energy Division, Office, Chief of Naval Operations and the
Nuclear Power Division of the Bureau of Yardsand Docks. Direct participation of Naval
personnel in the Program is accomplished by assignment of individuals to elements of

T
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Figure 2-3., USAERG Headquarters & Training Building, Fort Belvoir, Virginia,
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the Program and to the Naval Nuclear Power Unit (NNPU) at Fort Belvoir, Virginia,
Personnel assigned to NNPU are further assigned by that unit to NPFO for duties in
the operation, support or training fields.

Liaison between the Program and the Air Force is effected by direct contact between
the Nuclear Power Division, OCE, and the Office of the Assistant for Nuclear Energy,
Deputy Chief of Staff for Research and Development, U. S. Air Force. Direct participation
of Air Force personnel in the Program is accomplished by assignment of individuals to
elements of the Program. These men are assigned to the 3424th Instructor Squadron,
Lowry Air Force Base, California. Air Force personnel are attached for administrative
purposes to the 3270th Air Force Technical Training Squadron, Air Training Command,
at Fort Belvoir, Virginia. Personnel attached to the 3270th are further assigned by that
unit to NPFO for duties in the operations, support or training fields. The ANPP also
coordinates its research and development work with the Research and Technology Divi-
sion of the Air Force Weapons Laboratory at Kirtland Air Force Base, New Mexico.

A word about safety inspections, a special kind of support, is worthwhile at this point.
The Department of the Army Inspector General (DAIG), through the Technical Inspection
Division, is responsible for conducting technical, health physics, and safety inspections
of all Army nuclear reactors. This responsibility, requiring close contact with the users
of Army research reactors, normally takes the form of an annual inspection. The ANPP
assists the DAIG in his responsibilities and provides similar assistance to the Office of
the Surgeon General in the areas of health physics and safety,

The Program also provides support to Army research reactors. Among the research
reactors are the Diamond Ordnance Research Reactor at Forest Glen, Maryland; the
Army Materials Research Reactor, Watertown, Massachusetts; and the Fast Burst
Reactor Facility, White Sands Missile Range, White Sands, New Mexico, all of which
are operated by the Army Materiel Command (AMC), AMC will operate an additional
research reactor presently being built at the Aberdeen Proving Grounds, Aberdeen,
Maryland. The Office of the Surgeon General operates the Walter Reed Research Reactor
at Walter Reed Army Medical Center, Washington, D. C. The Program also provides
support to the Nuclear Engineering Test Facility, a research reactor constructed for the
Air Force by the Louisville District, Army Corps of Engineers at Wright-Patterson Air
Force Base, Chio.

Army nuclear power plants currently in operation are the SM-1 at Fort Belvoir,
Virginia, and the SM-1A, which is located at Fort Greely, Alaska. A third Army Plant,
the PM-2A, operated at Camp Century, Greenland, from February 1961 until July 1963,
Removal of the PM-2A was based on a declining need for power at Camp Century, An
ANPP-developed plant, the PM-1, is in use bythe 731st Radar Squadron of the U. S. Air
Force at Sundance, Wyoming, The Navy’s McMurdo Station in Antarctica uses the PM-3A
nuclear power plant for its electrical requirements,

This chapter has covered briefly the historical development of the ANPP and has
given some detail of the objectives, mission and the organization of the Program as well
as defining its ties with the AEC and the Military Services. Subsequent chapters deal
with the scope and methods of its major activities — research and development, support
of field plants, and training.




3. RESEARCH & DEVELOPMENT

From the first investigations, it was recognized that the full military potential of
nuclear power could be realized only through an aggressive research and development
effort over an extended period of time. While it can draw from and contribute to the
continually expanding general body of nuclear technology, the Army program must be
cognizant of factors unique to the military environment, Under present technology, mili-
tary nuclear power cannot be justified economically except in geographic areas where
conventional power costs are very high, principally due to the relatively small power
requirements associated with military installations. Geographic location, as well as other
utilization factors, dictates that military plants must be as reliable and maintenance free
as possible, Military utilization also can impose considerations of plant mobility and
transportability which rarely would influence the design of a civilian reactor. In covering
the ANPP research and development mission, this chapter will emphasize the military
characteristics and capabilities which affect ANPP project objectives,

The military environmental characteristics of land operations determined that ANPP
research and development effort would take two project directions:

(1) Nuclear power plants intended for post, camp and station applications, a utiliza-
tion area related closely to civilian projects, and

(2) Mobile nuclear power plants intended to support tactical military operations.

The main objectives of the first developmental area are reduced logistic effort and
lower initial and operating costs. The objective for tactical plants is high mobility, which
dictates that minimum size and weight are important, in addition to lower system costs.
Under present technology, one type of plant cannot serve both station and tactical require-
ments., To accommodate all apparent military power needs in land operations, reactor
plants are being developed inthree degrees of mobility: stationary, portable, and mobile,
To accommodate the conceivable quantities of power required, plants are being developed
in three arbitrary ranges: low-power, medium-power and high-power. Figure 3-1
further defines these characteristics and explains the designation system for ANPP-
developed plants.

Generally, development of a nuclear reactor system and its associated equipment is
the responsibility of the AEC, The Army is responsible for power conversion and other
non-nuclear portions of nuclear reactor systems. Most of the studies and investigations
funded by the AEC are handled through contracts with industry or national laboratories
with engineering management, programming and evaluation accomplished by the Army
Reactors staff. The Nuclear Power Field Office, with assistance from Army Reactors,
handles those projects and studies funded by the Army.

ANPP projects are approached administratively on a basis of Project Managerships.
Under this concept, each major ANPP project which answers a stated or anticipated
military requirement is managed by a single individual. With responsibilities covering
research, development, design, construction, testing and operation, the Project Manager
plans and coordinates all tasks within his specific activity. At present the ANPP has
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The plant designation system wused in the Army Nucleav Power Program has
four elements:

1. The first letter indicates the degree of mobility.
S —Stationary — Permanent comstruction; not de s igned for subsequent

relocation.

P — Portable — Prepackaged at the factory Jor transportability and rapid
assembly at site.

M — Mobile — Can be moved intact, or virtually intact; may or may not
operate in transit.

2. The second letter indicates the power range.

L —Low — 100 to 1000 KWe
M — Medium — between 1000 to 10,000 KWe
H — High — 10,000 KWe or higher

3. The Arvabic numeral indicates the order of initiation of plants with the
same first two letters.

4. The capital letter following the Avabic numeral indicates the order of ini-
tiation of field plants of the same type. Absence of the final letter indicates
that the plant is an engineering or pilot model.

Figure 3-1. The Army Nuclear Power Program Plant Designation System,

established Project Managerships for Floating Nuclear Power Plants, the Nuclear
Powered Energy Depot concept, and Gas-Cooled Reactors,

The technology of station nuclear power plants, the initial project undertaken by the
Program in 1954, has reached a point in development where most requirements for
plants of this type can be fulfilled through normal procurement action. The overall
objective in this area was to develop a family of nuclear power plants prepackaged in
modular form for transport by standard cargo aircraft to remote military sites, Such
plants were designated as “portable”, Remote, relatively inaccessible military sites
are, for the most part, located in areas of climatic extremes; the Arctic and Antarctic
are examples.. Prefabrication of portable plants by a manufacturer in the United States
permits a reduction of on-site construction effort since this work becomes a matter of
interconnecting individual modules. Thus the high costs of importing labor to a remote
location and the delays created by hostile weather conditions are reduced or eliminated,
Work at the site can be completed in less than ninety days. In addition, portable plants
can be relocated to a new site after operation,
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ANPP experience in portable nuclear power plants has been summarized in a Stand-
ard Plant Design applicable to those requirements foreseen in the near future,
Investigation of new nuclear power concepts is continuing, however, in an effort to reduce
capital and operating costs.

As the technology of station nuclear power has advanced, the range of military appli-
cations has broadened. Recently several studies and investigations have been conducted
on the utilization of plants in this category in hardened military sites. Such installations
are designed to operate during and after a nuclear attack. A nuclear power plant, which
requires no combustion air for operation and emits no toxic gases requiring exhaust
facilities, offers a unique advantage applicable to hardened, underground utilization.
In addition, the capability for extended, logistically independent operation is an advantage
of significance in this application,

A second application of nuclear power which promises to offer significant military
use is the combination of such a plant with salt water conversion equipment, Such a plant
would produce, in addition to heat and electrical power, quantities of potable water,

Thus, while major emphasis in the Army Nuclear Power Program concurrently is
being given to tactical, mobile plant development, the older station power technology
does offer a limited number of other applications.

For mobile nuclear power plants to provide tactical support to the field Army, the
following three major projects have been pursued:

(1) A 300-kilowatt output, trailer-mounted, gas-cooled reactor.
(2) An extremely compact and mobile liquid-metal-cooled reactor power plant.
(3) A Nuclear Powered Energy Depot system.

The gas-cooled power plant, using a gas-cooled reactor and closed-cycle gas turbine,
is interesting from several standpoints since it could provide the first reactor system
with true land mobility and was the firstapplication of a closed-cycle gas turbine of any
typs in the United States. To developthese advanced components, the gas-cooled reactor
program used two major R&D facilities: the Gas Turbine Test Facility (GTTF), located
at Fort Belvoir, Virginia; and the Gas Cooled Reactor Experiment (GCRE), located at
the National Reactor Testing Station, Idaho Falls, Idaho. The power conversion equipment
technology developed at GTTF and the gas-cooled reactor technology developed at GCRE
have been factored into the design of a mobile engineering test model designated the
ML-1. This plant served as a test vehicle for the integrated reactor-power conversion
system. The GTTF at Fort Belvoir has been redesignated the Advanced Power Conver-
sion Experimental Facility (APCEF) and is operated by the Research and Technology
Department, NPFO, while the GCRE has been converted for reactor and reactor core
testing by the AEC.

The second major project in the area of mobile nuclear power plants is known as the
Military Compact Reactor (MCR). This land mobile, air transportable plant would use a
liquid metal coolant.to achieve a high power density. It is expected that liquid metal
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cooled reactor technology will result in maximum power output with a unit of minimum
size and weight. The MCR is being investigated as an optimum mobile power source for
the Nuclear Powered Energy Depot.

/’ The reactor systems described thus far were and are being developed primarily as
sources of electrical power. Both station and mobile nuclear power plants certainly will
reduce the logistic problem of fuel supply in those areas and for those systems which
can utilize energy in the form of electricity, In the field Army, however, the major por-
tion of petroleum logistic tonnage takes the form of vehicle fuel. Thus, Army energy
requirements in the field are small and dispersed. The Program, therefore, has sought
to use the tremendous energy concentration of nuclear power indirectly to solve the

vehicle fuel problem. This concept of indirect utilization has been designated the Nuclear
Powered Energy Depot,

ENERGY DEPOT CONCEP

Figure 3-2. Energy Depot Subsystems.

Through the Energy Depot, it is hoped that petroleum logistic tonnages can be greatly
reduced and, in some instances, eliminated entirely; that combat units will be able to
achieve greater freedom for maneuver; and that such units consequently will be able to
achieve eligibility for commitment into areas and situations presently considered to be
too difficult, With the Energy Depot, the Program orientation is not only directed to
solving present problems; its effort is directed toward creating new military capabilities

on land. The Energy Depot is a means to integrate nuclear power into the total Army
energy requirement, )
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There are three concepts for the Energy Depot, based on degrees of difficulty for
attainment. In the first approach, nuclear power produces electrical or thermal energy
which in turn is usedtoseparate hydrogen from water and nitrogen from air, The hydro-
gen is then combined with nitrogen to form ammonia which is burned in internal com-
bustion engines,

L

The second concept again involves the production of hydrogen and possibly ammonia .
to be used in fuel cells which have a much higher efficiency than internal combustion ¥

engines,

The third concept involves the direct regeneration of electrochemical cells mounted
in vehicles., While this third method results in the elimination of the fuel production
complex, it must be realized that a major development effort is required to achieve a
usable electrochemical device,

With the entire Nuclear Powered Energy Depot concept at present in a very early
stage of development, current effort is beingdirected toward total feasibility evaluations
of the potential systems. Included in these investigations is a cost effectiveness study
applicable to all systems under consideration.

Developmental responsibility for the Nuclear Powered Energy Depot system is
divided within the Department of the Army between the Corps of Engineers and the Army
Materiel Command (AMC). The ANPP includes investigations of the reactor and the fuel
production complex while the AMC is responsible for utilization device development.

In the mid-1950’s and early 1960’s, the Corps of Engineers performed studies of the
facilities required on earth to support lunar operations, In 1962, a study was performed
for the National Aeronautics and Space Administration (NASA) by the Engineers which
defined the research and development effort necessary to provide the United States with
a lunar construction capability. These studies led NASA to request two further investi-
gations: (1) to define an appropriate lunar nuclear power plant and (2) to select an engine
fuel concept which could power lunar vehicles and portable power units.

For purposes of these investigations, lunar exploration is scheduled to be undertaken
in a four phase plan, Base 1 of which is to be established in the 1970-1980 time frame.
Base 1 anticipates a group of three men spending three months in the lunar environment.
Base 2 schedules six men to spend six months, The ANPP study has recommended solar
cells to supply shelter power during the day for these bases and fuel cells during the
night. For portable power supplies, silver-cadmium batteries are recommended for

‘requirements under 1 KW, Hydrogen-oxygen fuel cells have been recommended for

vehicle power. Nuclear power is indicated as an absolute necessity for Base 3 when
twelve men will begin a stay of one year on the moon, With nuclear power as the primary
base power supply, solar cells would become a back-up power source. The reactor plant
would be used to regenerate the batteries and the fuel cells, permitting logistically inde-
pendent operation of the base power systems. Base 4 would operate similarly, but with
increased power output from the nuclear plant. An artist’s concept of the lunar power
plant is shown as Figure 3-3, As a follow-up to these studies, the ANPP has considered
the use of isotope power supplies for the smaller lunar power requirements. The general
area of space exploration is closely tied tonuclear power because of the exorbitant cost
of logistic support for such missions.
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Figure 3-3. Lunar Nuclear Power Plant Concept,

The Army Nuclear Power Program also is investigating radio-isotope generators in
connection with direct power conversion devices. The objective here is to eliminate the
rotating or reciprocating machinery used in dynamic conversion equipment. Direct con-
version is desirable where equipment must operate for extended periods without
maintenance or breakdown. Thermoelectric, thermionic and magneto-hydrodynamic
methods of direct conversion are being studied.

This discussion of the research and development activities of the Army Nuclear
Power Program has covered only the high points of a complex mission. It indicates,
however, the scope of this mission and the direction it takes.

4, PROCUREMENT AND SUPPORT

Procurement and construction of a nuclear power plant are initiated when a firm
military requirement has been established. Of the various support activities provided
plant users by the ANPP, many are integral to procurement and form the basis for later
assistance. This chapter describes the methods used for procurement and construction
of ANPP plants and details the support activities provided by the Program.

Under normal circumstances, military nuclear power plants are procured by either
the Army or the Atomic Energy Commission, the deciding factors being the funding
agency and the technology upon which the plant design is based. Field plants, for example,

14 .

—— A



i 5 " «, -y Ann it " s Z u R ey st e L s

based on proven technology and funded by the Army, are procured through a Corps of
Engineers District, Prototypes or plants requiring cunsiderable development, whether
funded by the AEC alone or jointly with an agency of the Department of Defense, are
procured through an AEC operations office. Plants funded solely by the Navy or Air
Force can be procured by either the Army or the AEC, or by the funding agency, In any
case, supervision of construction is a responsibility of the procuring agency.

Support actually begins before procurement since the ANPP carries out the initial
research and development work. Planning and coordination make certain that all actions
such as core procurement, determination of crew requirements and negotiation of sup-
port agreements are completed early. This insures smooth Integration of the new plant
into the ANPP support system.

During design and construction, a review is made of plans, specifications, and draw-
ings in order to ascertain technical adequacy. This review also guarantees that new
designs include, insofar as possible, the benefit of experience gained from earlier plants.
The procuring agency is given nuclear engineering assistance which assures contractor
compliance with specifications. An important factor in future support is the assistance
given by the first operating crew in assembling the plant. While this assistance serves
as valuable training for the crew, it pays future dividends when close familiarity with
components and systems can be useful in solving maintenance problems,

When the plant has become operational, the using agency is provided assistance and
technical guidance on specific problems which may arise, and review or design of modifi-
cations to plant and equipment, The Program prepares, reviews and updates standards,
specifications and procedures. It also performs safety reviews and hazards analyses or
provides assistance in such matters. Maintenance assistance is given which includes
planning or actual performance of higher echelon maintenance and nuclear fuel handling;
procurement of unusual, complex or urgently needed parts; and preparation or review
of maintenance procedures and parts allocation lists. »

Generally speaking, the support provided to an individual plant is provided by ele-
ments within the Engineering and Operations Departments of the Nuclear Power Field
Office. Each plant is assigned a Project Officer who coordinates all support activities
in its regard. Since his office comes into existence at the same time as the plant, it
becomes the repository for accumulated data on the plant, The Project Officer thus
maintains familiarity with plant operations and is prepared to take action should prob-
lems arise. He can draw from a pool of engineers familiar with problems encountered
in research and development of his type of plant, Experienced plant operators are avail-
able for consultation; many of them are men who also participated in the assembly of
the plant. By maintaining close contact with plant activities from its inception, the
Project Qfficer is not only better able to solve problems which may arise, he can
circumvent them in many cases.

The safety engineer is a fourth link in the chain of people involved in providing full
and responsive support. He participates in the review of all matters pertaining to facility
safety. This includes review of Hazards Summary Reports, modifications and malfunc-
tions; and conduct of ANPP Operational Safety Reviews both by visits to the facility and -
regular study of reports. Working closely with the Project Officer, the engineer and
the experienced operator, the safety engineer helps to insure safe and reliable plant
operation,
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5. OPERATORS AND SUPERVISORS

The role of the nuclear power plant operator and supervisor in the ANPP is another
key to the success of the Program’s activities. In their everyday work, these operators
and supervisors make the energy of the atom available for military uses, This chapter
deals with that role as well as with the selection, training, and qualification of the per-
sonnel who assume it. Various ANPP agencies contribute to the development of these
men, Their contributions are explained in this chapter,

In order to better understand the processes which prepare operators and supervisors,
the reader must first understand the role for which they are being prepared. Their role
begins in the plant itself, and it is in this area that their performance is most important,
As mentioned previously, these crews are instrumental in the construction of ANPP
plants, and self-evidently, no plant could stay on the line without such a crew, First in
any congideration of a plantcrew is the requirement that it be a team composed of highly
trained and qualified individuals, each thoroughly competent in his own duties and each
trained in and aware of the daily duties of his co-workers. A typical plant crew might be
organized as shown in Figure 5-1 to provide operational, maintenance, and plant
safety capabilities,

OFFICER—IN-CHARGE [ __

caPT T

PLANT SUPERINTENDENT |

CWO |

FIELD PLANT SUPERVISOR |

€8 |

SHIFT SUPERVISOR €7 MECHANIC ELECTRICIAN ]

E6 €6 |

NUCLEAR POWER PLANT E6 ]

OPERATOR st CLASS 1

NUCLEAR POWER PLANT ES INSTRUMENT PROCESS CONTROL|
OPERATOR 2nd CLASS SPECIALIST SPECIALIST

E6 E6

Figure 5-1. A Typical Nuclear Power Plant Crew.

Each operator in the ANPP is a specialist in at least two areas: first, operation of
nuclear power plants, and second, maintenance in one of four specialty areas — mechan-
ical, electrical, instrument, and process control, Thus, potentially, the operator is
capable of performing plant maintenance in his specialty area and the maintenance
specialist is capable of operating the plant. This cross-training and comparable cross-
utilization, which is started in a crew member's first training course, is continued
throughout his experience, allowing flexibility of assignment and utilization of personnel.
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After mastering the details of plant operation and becoming familiar with the three
maintenance specialties other than his own, an operator can become a Shift Supervisor
and thus be responsible for the entire plant when his shift is on duty. Responsibility for
a multimillion dollar power plant indicates the reliability and competence of the Pro-
gram’s Shift Supervisors. The best eventually become Plant Supervisors and are thus
responsible for the operation of all four shifts in addition to certain elements of plant
administration and maintenance, In addition to becoming Plant Supervisors, a few
exceedingly competent enlisted men have become qualified as Plant Superintendents to
serve as second in charge of a plant, a position normally occupied by a Warrant Officer.

The Plant Supervisor, who (as an E-8 or E-9) is normally the senior enlisted crew
member, is responsible to the Plant Superintendent and the Plant Officer-in-Charge
(a commissioned officer). The Plant Superintendent, in addition to serving as second in
charge of the plant, and assisting the Officer-in-Charge in day-to-day plant operations,
has regular responsibilities as a maintenance and supply specialist, The Officer-in-
Charge is the man wholly responsible for the safe, efficient operation of his plant. He
must supervise day-by-day plant operations and maintenance and, in so doing, is relied
upon for many engineering decisions routinely required in connection with the complex
equipment associated with a nuclear power plant,

The requirements placed on a nuclear power plant crew have been illustrated by the
self-sufficiency demanded by round-the-clock plant operation of the PM-2A, a reactor
facility located at Camp Century, Greenland, until removed during the summer of 1964.
Camp Century itself is located less than 900 miles from the North Pole. It is built in
trenches under the snow. PM-2A operations were carried out by an officer and a crew
of eighteen men. Isolated as Camp Century is, the competence of cross-training of the
crew paid off time after time as exemplified by the 2500-hour continuous power run
completed at the PM-2A on 12 February 1963.

The PM-2A brings to mind other roles of the Program’s operators and supervisors,
for the plant was not only operated by them, but also it was installed by its first crew.
The training of that first PM-2A crew was presented by other operators and supervisors
who were occupying instructor positions. Still another role played by the Program’s
operators and supervisors is included in the description of the maintenance team'’s
contribution to plant support. The list islong. Let it suffice to say that the operators and
supervisors of the ANPP, whether they be Army, Navy or Air Force, play vital roles
in Program activities,

How do the three Services develop personnel with the competence required in the
various activities described? To answer this question requires a brief analysis of the
selection, training and qualification procedures used in the ANPP and its plants,

The selection procedures which provide the input to the ANPP training courses are
governed by the course for which an individual is being considered. AR 350-224 covers
the application and selection of Army students for the Nuclear Power Plant Operators
Course and is typical of Navy and Air Force standards also. The criteria prescribed
by the regulation are summarized in Figure 5-2 and are indicative of the quality of the
personnel chosen for the course. Those selected are from within approximately the top
five percent of Army enlisted men,
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Grade E-3 thvough E-6. 7. Medically fit for isolated dutly and

2. High school gvaduate; or must have duty in extreme cold.

backgvound experience in general 8. Normal color perception.
science ov standard scove of 45 or
higher in GED test 3. Credit for
high school algebrva requivred. 10. No record of conviction by Court

3. Must have 3 years to sevve from Martial.
start of course. 11. Experience, training or high apti-
tude in velated fields.

12. Completed 18 months of active
duty.

Secvet securily clearance.

Volunteer.
No move than 35 years old.

Scoves of 110 ov higher in aptitude

avea EL. Standavd scove of 70 or 13. Agree to accept specialist status.

highev in CONARC Basic Mathe- 14, Possess traits of motivation, abil-
matics and Science Proficiency ity to learm, adaptability, and
Test. reliabilily.

Figure 5-2. Selection Criteria for the Nuclear Power Plant Operators Course.
(Extracted from AR 350-224) '

After selection, the training of operators begins with the Nuclear Power Plant Oper-
ators Course (NPPOC), a comprehensive one-year program which teaches the general
principles of plant operation and maintenance (Figure 5-3). The course is conducted in
three phases which successively teach the theory of nuclear power plants, apply the
theory in practice operation of the SM-1, and teach each man the details of one of the
four basic maintenance specialties. The objective of the course is to give the training
needed to become a competent plant operator and the background information required
for eventual advancement to Shift Supervisor.

Shortly after assignment, each enlisted man begins this course. It is complex,
extensive and demanding, beginning with four months of algebra, trigonometry, modern
physics, health physics and electrical, mechanical and nuclear engineering, presented
in the Academic Phase of training. In the Operations Phase of training, each man is
trained in the application of the theory which he learned in the Academic Phase. This
is accomplished by training the student firstonthe SM-1 nuclear power plant simulator,
and then on the plant itself. During this training, the student receives actual experience
in operating the plant’s reactor and power generation equipment. Finally, in the Specialty
Phase of training, each student develops his demonstrated aptitude in one of the four
previously mentioned maintenance specialties. This insures the availability of crew
members to perform maintenance on these four categories of equipment,

Conducted by the Training Department, Nuclear Power Field Office, the NPPOC is
only the beginning of an operator’s training. It provides him with skills to be further
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NUCLEAR POWER PLANT OPERATORS COURSE

ACADEMIC OPERATIONS SPECIALTY
TRAINING TRAINING TRAINING
PHASE PHASE PHASE
LENGTH-WEEKS | - 16 R 16—
|
‘ X MECHANICAL N !
CLASS 30 % INSTRUMENT l
DIVISION 20% &E—I.EEWCAT ——
20 %
PROCESS CONTROL

Figure 5-4. An Academic Phase Class of the NPPOC,
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developed at the various plants to which he is assigned. In each plant, he is trained by
the plant Officer-in-Charge to qualify in turn as a second class, then first class oper-
ator. The most competent are further trained as Shift Supervisors and Plant Supervisors.
Of course, concurrent training in the details of his plant’s maintenance is given, and
assignments in the training and maintenance fields require still further training. An
ANPP operator or supervisor is constantly being trained, either formally or on-the-job,
to assume the roles briefly described earlier. By constant attention to the state of each
man’s training, the maximum utilization of his potential is assured. Naturally, the com-~
petition for selection to be trained as a Shift Supervisor and/or Plant Supervisor is quite
intense, and those chosen are justly deserving of the increased rank and responsibility,

1. Nuclear Power Plant Opevators Course . . . . . . . . . . 52 Weeks

2. Creiv Training Courses . . . . . . . . . . v . v . v . . 2-6Weeks

3. Advanced Technical Tvaining Courses . . . . . . . . . . . Variable

4, Piant Superintendent (Geneval) Course . . . . . . . . . . . 13-1/2 Weeks
or 3 Months

5. Nuclear Power Staff Officers Course . . . . . . . . . . . 2Weeks

6. Course fov Nuclear Plant Engineers . . . . . . . . . . . . 6 Weeks

7. Course for Officers-in-Charge . . . . . . . . . . . . . . 12 Weeks

8. Nucleav Reactov Health and Safety Course . . . . . . . . . 2Weeks

Figure 5-7. Summary of Courses Conducted by Training Department, NPFO,

The criteria for selection and training of Officers-in-Charge are also very stringent,
Chosen by the Director, ANPP, from among experienced Corps of Engineers Officers,
prospective Army OIC’s for example, have a BS degree in science or engineering. They
are then given a three-month course to augment their nuclear engineering knowledge
gained in civil schooling and to qualify them in the details of the type plants used in the
ANPP. Finally, each OIC is given a comprehensive course covering the operation and
maintenance of the specific plant to which he is assigned. Such criteria and training
assures that Program plants are in safe hands.

The final step in an operator’s or supervisor’s preparation to assume his role is the
qualification procedure which is used to evaluate and standardize his competence,
Qualification is the act by which the ANPP makes known its confidence in an individual’s
ability to perform a given job and is awarded only after satisfactory completion of a
training program for that job and both written and oral examinations on the details of
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the job. The procedure is highlighted by appearance before a Qualification Board which
thoroughly tests the individual’s competence and, only after detailed examination, recom-
mends his qualification. The chain of events connected to each job — selection, training
and qualification —leads to every trainee’s goal, Satisfactory performance in one job
level is normally followed by selection for and training in jobs of greater responsibility.

6. REACTOR PROJECTS

This chapter furnishes brief descriptions of the first five station nuclear power plants
developed by the Program. Additionally, information is provided on the Program efforts
in the area of mobile reactor applications. The descriptions are limited to plant compo-
nents and to the more important aspects of each plant’s history. Greater detail regarding
specific plants can be obtained from technical literature published by the Program in the
form of operating manuals, safety analysis studies and other reports,

SM-1

Located at Fort Belvoir, Virginia, the SM-1 was the first plant developed by the Army
Nuclear Power Program. This plant also has the distinction of being one of the first
reactor systems in the United States to supply power to an electrical grid. It presently
is the oldest operational nuclear power plant in the nation, The plant is operated by the
SM-1 Branch, Nuclear Power Field Office, as a training vehicle for student operators
and as a tool for research and development,

Early in 1954, the Atomic Energy Commission invited proposals from thirty-three
industrial firms for the complete design, construction and test operation of a prototype
nuclear power plant for the Military Services, to be based on a design conceived by the
Oak Ridge National Laboratory. Eighteen proposals were received in response to this
invitation, and in December 1954, the contract was awarded to ALCQ Products. The con-
tract provided for guaranteed operation, to be established by a 700-hour performance
test as well as a six-month operation test during which time the plant would produce
electric power. The SM-1 contract was the first fixed-price contract awarded for a
reactor plant,

Construction of the plant, originally known as the Army Package Power Reactor
(APPR), was begun on 5 October 1955 and the first electric power was produced on
15 April 1957. The 700-hour test was completed before 10 July 1957 and the Corps of
Engineers assumed full responsibility for the operation of the plant on 1 July 1960.

Since the SM-1 was the first plant of its kind, many factors influenced its construc-
tion. A system was set up to provide constant monitoring of air and water effluents; this
system and the characteristically silo-shaped vapor container insure the integrity of
the reactor plant and preclude the remotest possibility of a dangerous release of radio-
activity. The plant is used for research and development and training activities, thereby
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Creating a need for special features. Fuel element testing at the plant, which contributes
to design and construction progress, is a special consideration; core physics work and
operational testing, greatly increasing the efficiency and life of present-day reactor fuel
cores, has been performedon a continuing basis at the SM-1. The training of new enlisted
operators, supervisors and officers represents a special challenge for the SM-1 crew
and plant operations. In addition, the SM-1 is the showplace of the ANPP; plant opera-
tions must accommodate frequent tours. Visitors from many nations and all walks of
life have been introduced to nuclear power by the SM-1 crews.

The initial core of the SM-1 operated from April 1957 until May 1961, With slight
modifications, it produced 3.8 megawatt years of electrical energy, Core I achieved a
fairly high burnup rate, approximately 30 -40% which means that about 60 - 70% of the
uranium originally in the core will be recovered for future use. After Core I was
removed to be shipped to the National Reactor Test Station for reprocessing, Core 11
was installed. Core II is still operating in the reactor. Core III which represents a major
advancement in extended operating life over Core II, has beén procured for use when
Core 11 is depleted.

Figure 6-1. A Ground Level View of the SM-1 Nuclear Power Plant,
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U. S. Army

NPFO

Pressurized water

10 MW
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Water

Highly enviched U235
5-Euvopium oxide (EU503)
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Boron oxide
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4310F

440°F

19F
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Impulse, 8 stages

2500 KVA

1855 KW (net) @ .8 PF
Water cooled

To Gunston Cove

300 KW Diesel Generator
Service water

Figure 6-3. Summary of the Important Characteristics of the SM-1.

PM-2A

The PM-2A, the second ANPP plant to become operational, was the first portable
nuclear power plant in the world. Based on the proven design of the SM-1 at Fort Belvoir,
the PM-2A provided electricity and steam for Camp Century, the “City Under the Ice”

in Greenland.
Camp Century, built by the
is located 138 miles inland

North Pole. The camp was

ments advantageously,

Corps of Engineers and operated by the U, S. Army Polar
Research and Development Center (now the U, S. Army Arctic Research Support Group),
on the Greenland ice cap, less than 900 miles from the
constructed entirely below the ice cap surface. Logistic
support in such an environment is difficult, especially during the winter months. Hence,
it was determined that a nuclear power plant would serve Camp Century require-
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Work was begun early in October 1958 by the Nuclear Power Field Office to prepare
contract specifications for procurement of a prepackaged nuclear power plant for Camp
Century, and in that same month, the U, S, Army Engineer District, Eastern Ocean, was
given the overall responsibility for procurement and construction of the plant. On
10 November 1958, invitations to bid on the project were transmitted to ALCO Products
and the Martin-Marietta Corporation who had been preselected because of the stringent
time schedule imposed by the early power needs of the camp. Proposals were received
from the two contractors on 11 December 1958, and a fixed price, guaranteed perform-
ance contract for $3,226,560 was awarded to ALCO Products with the requirement that
the plant be shipped by 20 May 1960, 16 months from the date of contract award,

This stringent time schedule, coupled with the extreme environment of the plant’s
locale, placed unusual requirements on the plant characteristics. Designed to be con-
structed in prepackaged skids, the plant was to be capable of being transported by air
and installed in the ice tunnels of Camp Century by an ANPP trained crew in 90 days;
and this with no field welding, The contract also prescribed preassembly of the plant
at ALCO’s Dunkirk, N, Y. facility to be followed by testing of all nonnuclear components.
The plant would be disassembled and packaged for shipment after testing.

The plant departed Buffalo, N, Y. on 26 June 1960 aboard the USNS Marine F iddler,
One of the largest skids was air-lifted to Thule AFB to prove the plant’s air transport-
ability., On 10 July 1960, the Marine Fiddler arrived at Thule, Greenland, and unloading

Rewctor
Mot Waste Tank - Cutazay View of PM-2.4
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Figure 6-4. Artist’s Concept of the PM-2A implaced in Snow Tunnels.
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Figure 6-5. The PM-2A controls occupy much less space than
the control room of the SM-1.

for the truck trip to the ice cap and the sled trip to Camp Century began, Plant compo-
nents were shipped in order of installation, the first leaving Camp Tuto on the end of the
ice cap at 1200 hours, 13 July and arriving at Camp Century at 0400 hours, 17 July,
After much concentrated effort, the plant installation was completed and criticality was
reached at 0625 on 2 October, a construction period of 77 days, 7 hours and 25 minutes.

The plant is the first of a kind in many ways, not the least of which is its modular
construction, providing separate skids for the primary system air-blast coolers, heat
exchangers, electrical switch-gear, the turbine generator and the control package.
Additional components and interconnecting piping were packaged separately. Other
interesting features of the plant are the air-blast coolers for condensing turbine exhaust
steam, and the Rodriguez Well, The well was developed by and named for an engineer
of the U. S, Army Engineer Research and Development Laboratories. It provided Camp
Century’s water supply by using steam from the nuclear power plant to melt ice from
the 6,000 feet thick Greenland ice cap.

In the design of the plant, a major consideration was feasibility for relocation should
conditions indicate the desirability of such a move. The opportunity to prove this capa-
bility came with the declining use of Camp Century and a corresponding reduction in
power requirements, The PM-2A was shut down during the summer of 1963. In
September, the spent fuel was removed, and Camp Century was closed for the winter.
During April 1964, dismantling and packing of plant components got under way. This was
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Location
Primary system

Secondary system
Initial criticality
Tolal power generated
Shutdown for relocation
Operated by
Operated for
Reactor type
Reactor thermal power
Core life
Primary coolant, moderator, reflector
Fuel
Control rod absorber
Buwmable poison
Primary loop pressure
Primary coolant temperature
In
Average
Primary coolant flow
Steam generator
Pressuve, operating
Tempervature, operating
Steam flow
Tuvrbine
Type
Speed
Vacuum
Generator
Rating

Condensers

Heating output
Liquid waste
Auxiliary power
Water supply

National Reactor Testing Station,
Idaho

New Cumbevrland Depot, Pennsylvania

2 October 1960

1.1462 x 107 KWh

9 July 1963

U. S. Army

USAPRDC

Pressurized water

10 MW

10.7 MWy

Walter

Highly enviched U235

Europium

Bovon carbide (B4C)

1750 psia

500° F
509°F
4240 gpm

440 psig
460° F
37,700 1b/hr

Impulse
7,450 vpm
22 in Hg

2,500 KVA

2,000 KW @ .8 PF

1,560 KW (net)

Glycol to air

Air blast coolers (3)

1x 106 BTU/hr

Liquid to snow hole

300 KW Diesel Genevators
Melted snow

Figure 6-6. Summary of the Important Characteristics of the PM-2A,



the first time anywhere in the world that such an operation had been attempted, It was
completed by 1 July and by the end of the month the components of the PM-2A were
en route to the United States, Dr. C. F, Jacobsen, who completed post removal radio-
logical inspection of the site for the Danish Atomic Energy Commission, reported to his
government that, “The dismantling and transportation of the PM-2A had been performed
rapidly and without harm to personnel. In the absence of specialized lifting materials,

and under adverse climatic and ‘soil’ conditions, an impressively high efficiency has
been attained.”

PM-2A components, with the exception of the reactor skid, have been placed in
storage. The reactor is being used by the AEC in a pressure vessel test program at
the National Reactor Testing Station in Idaho. When a new requirement for the PM-2A
is identified, a second reactor skid will be fabricated to meet new site conditions,

The new reactor then will be integrated with the stored components and the plant
returned to use as a military power facility.

‘%ﬁ‘? e \t. >
Figure 6-7. The PM-1; perched on the side of Mount

Warren near Sundance, Wyoming, and providing power
for the Sundance Air Force Station.

PM-1

The PM-1 was the first of the portable medium power plant projects to be initiated
in the ANPP (although the PM-2A was the first completed) and is the Program’s first
plant for the Air Force. The PM-1 furnishes electrical power and space heating for the
Sundance Air Force Station radar site six miles from Sundance, Wyoming, in the north-
€ast corner of the state. The plant is under the o perational control of the Station

Commander and is operated by an Air Force crew, trained by the Army Nuclear
Power Program.
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Figure 6-8. The PM-1 under construction; the four air blast coolers are
shown in the foreground, while the reactor is under the building
to the left rear,

To provide a portable plant incorporating improvements over the SM-1 design and
the PM-2A application of thatdesign, a contract was let to the Martin-Marietta Corpora-
tion of Baltimore, Maryland, for the design, construction and testing of the PM-1, The
contract was jointly funded by the AEC and the Air Force; and construction, under
supervision of the AEC was begun in July 1961. As in all portable plants, the modules
were assembled and nonnuclear components were tested at the contractor’s facility prior
to shipment to the site. Also as is normally done with portable plants, the plant’s initial
crew participated in the test fabrication, as well as the final on-site construction, At
1843 hours, 25 February 1962, construction was essentially complete and the PM-1 went
critical, becoming the ANPP’s third plant onthe line and the first operational Air Force
nuclear power plant.

The PM-1 not only provides steam for heating the station area and electricity for
normal station use, but also provides precisely controlled power for radar operation.
The env1ronment of the station site, high on Warren Peak where winter temperatures
of -40° are common, and the radar station’s requirement for a precise, highly depend-
able power source have provided an excellent facility for the Air Force to test the

30 -

T e e Y g e S



desirability of nuclear power. Lessons learn
tinuing development of station power plants,

crews and for future users.

The PM-1 is a pressurized water s
depart radically from the SM-1 type s
of the plant, tubular cermet fuel ele
control blades containing europium titanate,

of the usual type.

The reactor core is composed of highly enriched U235

ed here will benefit the ANPP in its con-

and will provide experience for Air Force

ystem, but there are a few unique features which
ystem. The unique features include the packaging

magnetic-jack control-rod drives, cermet
and no reactor-plant containment vessel

clad tubes, a total of 741 of which are placed in the cylindrical reactor vessel,

also contains 90 separate burnable poison rods as well
tubes to lengthen core life and esta

blish proper flux dis

rods, and dummy tubes are all interconnected into a central bundle and six
peripheral bundles, each of the latter containing a control rod. The six control

composed of europium oxide dispersed in stainless ste

formed into stainless steel

The core

as 18 dummy stainless steel
tribution, Fuel tubes, poison

identical
rods are

el and are fabricated in a *Y”

Location

Operated by

Operated for

Reactor type

Reactor thermal power
Core life, nominal

Fuel
Control rod absovbers

Burnable poison
Primary loop pressure
Core inlet temperature
Cove outlet temperature
Core AT
Primary coolant flow rate
Steam flow rate
Throttle inlet pressuve
Condenser pressure
Heat output
Turbine
Throttle pressure (full powey)
Condensers (4)
Type
Heat load per unit
Number of fans per unit
Generator rating

Liquid waste
Auxiliary power
Water supply

Primary coolant, moderalor, reflector

Sundance, Wyoming

U. 8. Air Force
Sundance A. F. Station
Pressurized water

9.37 Mw

18.74 MWy

Water

Highly enriched U235
Europium compound dispensed in SS
(30 wt % Euy0g)

Boron

1300 psia

4470F

479°F

320F

2125 ghbm

34,332 Ib/hr

290 psia

9" Hg abs

7 x 106 BTU/hr (35 psia)
Impulse, 5 stages, single extraction
290 psia

Divect air to steam
5.2x 106 BTU /By
2

1563 KVA

1250 KW @ .8 PF
1,000 KW (net)
Evaporated

150 KW Diesel
Pumped from wells

Figure 6-9. Summary of the Important Characteristics of the PM-1.



shape, while the control rod drive mechanisms are friction-grip, magnetic-jack type
actuators. All actuator moving parts (except the position-indicator sensor) are con-
tained entirely inside a “pressure thimble”, With the “pressure thimble” of each actuator
bolted to a port on the reactor-vessel head, there is no dynamic seal, and the actuator
coils and position sensor can be removed without depressurizing the reactor, breaking
welds, or removing head bolts. Thus; shaft seals and associated piping do not have to
be disconnected for core maintenance or refueling. Sequential energizing of the actuator
hold, grip, lift, and pull-down coils, which are located outside the “thimble” causes the
control rods to be raised or lowered in an action which has been aptly named “magnetic
jacking.” With its improved core design, the PM-1 has given an insight into the concept
of more modern reactor systems.

One of the more interesting features of the PM-1’s construction is its lack of con-
tainment. Because of the proven design, remote location, and inherent safety of the
pressurized-water system, the PM-1 primary system is uncontained in the generally
accepted sense. The primary system components are all installed in three underground
cylindrical tanks. Designed to minimize the release of radioactive material and to
isolate potential hazard areas, the tanks are buried vertically beneath the primary
building. The three container tanks do not provide a volume structurally capable of con-
taining the products of a maximum credible accident. In the unlikely event that an
accident does occur, dispersal of radioactive material would be limited by the shield
water, ground around the tanks, and the primary building. The PM-1 design formed the
starting point on which design of a Standard Plant is based.

PM-3A

A sister plant to the PM-1, the PM-3A has the distinction of being the Navy’s first
land-based power reactor, the first reactor in Antarctica, and the ANPP’s fourth plant
on the line. Located on the west side of Ross Island at McMurdo Sound, Antarctica, the
PM-3A is operated by an ANPP-trained crew to supply heat and electrical power for
McMurdo Station.

In 1960 Congressional hearings, it was determined that the construction of nuclear
power plants in the Antarctic would cut the cost of operations, particularly logistics, at
our stations there and that, in addition to these savings, the national prestige would be
enhanced by developing peaceful uses of atomic energy in Antarctica. At the conclusion
of these hearings, Congress authorized and made available to the AEC and the Navy,
funds to construct the PM-3A at McMurdo Sound. The contract for the plant was awarded
to the Martin-Marietta Corporation, who, since they were already involved in a similar
plant (the PM-1) progressed rapidly on the design and testing of the PM-3A,

By November 1961, the testing complete, the PM-3A was disassembled, prepackaged,
and transported to Davisville, Rhode Island, for shipment to Antarctica aboard the USS
Arneb. The plant arrived at its destination on 12 December 1961 and was sledged over
ice-covered McMurdo Sound and up the side of Observation Hill, where assembly began
in preconstructed buildings. Assembly of the plant was accomplished by a Navy con-
struction crew with the technical assistance of Martin-Marietta and contract supervision
by the AEC’s New York Operations Office. With construction essentially complete, the
plant went critical on 3 March 1962, 81 days after the Arneb arrived at McMurdo.
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Figure 6-10. PM-3A Nuclear Power Plant, McMurdo Station, Antarctica.
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Location
Opevated by
Operated for
Reactor type
Reactor thermal power
Cove life
Primary coolant, moderator, reflector
Fuel
Type
Control vod absorber
Burnable poison
Pyvimary loop pressure
Cove inlet tempevature
Cove average temperature
Core AT
Primary coolant flow rate
Steam flow rate (full load)
Steam pressure at turbine thvottle
at full load
Electric output

Turbine

Exhaust pressuve
Genevator

Condensers

Waste
Auxiliary power

Water supply

McMurdo Station, Antarctica

U. S. Navy

Antarctic Support Activities
Pyessurized water

9.51 MW

14.73 MWy

Water

Highly enviched U235

Cermet (UOZ dispensed in SS)
EU,03 .2Ti0, (dispensed in SS)
Natural bovon in stainless steel alloy
1,300 psia

447°F

463°F

32°F

2,200 gpm

36,131 Ib/hv

290 psia, 414°F

1,800 KW @ .8 PF

1,560 KW (net)

Nine slages (1) Curtis (8) Rateau
Fiyst stage extvaction

6" Hg abs

2 pole, divecl-drive

3600 vpm

2250 KVA

Self-cooled

Steam to air

Air blast (4)

CONUS disposal

2-Diesel genevators

(1) 175 KW Allis Chalmevrs
(1) 250 KW Caterpillar

Desalinization plant and snow melter

Figure 6-11. Suminary of the Important Characteristics of the PM-3A,

The PM-3A is the third of the modular or skid mounted plants and like the PM-1, is
constructed essentially above ground, Only the four tanks containing the primary system
components are located below ground. Although located at extreme latitude, the plant
is not on permanent ice cap as was the case with the PM-2A at the opposite end of the
world., The weather is more extreme, however, for climatological records show an
all-time low of -359°, and winds up to 155 mph have been recorded. The year round
mean is 0 degrees, with wind velocities averaging 12 - 14 mph, and a high of 40° as the
maximum recorded. In the summer support season, from October to February, the plant
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supplies electricity and heat for the station’s 1,000 inhabitants, The crew winters over
to serve the March - September population of 230 servicemen and civilian scientists.

A conventional pressurized water reactor, the plant’s primary system is very
similar to the Air Force PM-1 and has the new tubular type core and “magnetic-jack”
actuated control rods similar to those described previously. The major difference in
the two plants is that the PM-3A is contained (using four containment vessels in place
of the three tanks used in the PM-1). The fourth tank is for entrapped gas expansion
under accident conditions to insure that absolutely no contamination is released in such
a situation through overpressure of the system.

Probably the most unique requirements of the plant are imposed by the Antarctic
Treaty, which prescribes that no radioactive waste of any kind will be disposed of on
the continent. To comply with this exceedingly stringent requirement, the PM-3A uses
a liquid waste concentration system similar to the one described for the PM-1. The
highly concentrated sludge is then returned to CONUS for disposal after it is sealed in
concrete-lined drums. Gaseous waste is compressed into cylinders and, like solid waste,
is packaged for disposal off the continent.

Another interesting feature of McMurdo Sound, which also places a unique require-
ment on the PM-3A and its crew is its complete isolation from the outside world during
the months of March through September. Not only is the crew without the convenience
of the corner grocery, but the plant must operate without fuel and parts replacement
other than those on hand. A similar situation existed in Greenland, of course, but not to
such an extreme; so the PM-3A serves as an even more graphic display of the value of
low-maintenance, seldom refueled nuclear power plants,

SM-1A

The SM-1A, which began operation in March 1962, is the largest operational ANPP
plant to date. Its 20.2 megawatt (thermal) core produces 1640 kilowatts (net electrical)
and 36,000 pounds of steam per hour at 65 psi for space heating, providing the power
requirements of the U, S. Army Alaska’s Fort Greely, located 100 miles southeast of
Fairbanks. An improved version of the SM-1, the plant was operated by the SM-~1A
Detachment of NPFO until 1 July 1964, Since then, the plant has come under the opera-
tional control of the U. S, Army, Alaska. In August 1964, the SM-1A completed 2,750
hours of uninterrupted operation, a record run for military nuclear power plants,

The SM-1A was designed under a contract awarded in July, 1956 to ALCO Products
and constructed under a contract awarded in April, 1958 to Peter Kiewitt Sons’ Company
of Seattle, Washington. Construction began on 4 June 1958, under supervision of the
U. S. Army Engineer District, Alaska, and initial criticality was reached at 0038 hours,
13 March 1962, The plant was accepted from the contractor on 15 June 1962.

It is interesting to note that half of the energy produced in the SM-1A is used to
generate electricity and the other half to produce low pressure steam to provide all the
post’s steam space heating.

The home of the U. S, Army Arctic Test Board, Fort Greely experiences weather
extremes of -66° in winter to 90° in summer and is an excellent post for application
of station nuclear power plants, Not only are its electrical and heating loads compatible
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Figure 6-12, The SM-1A at Fort Greely, Alaska; the large cylinder
covers the vapor container.

with the capabilities of a medium power plant, but it offers an excellent cold weather
environment for “in operation” tests. '

From a number of unique construction features of the SM-1A, two of the more
interesting will be discussed. The first is the construction of the vapor container and
the second is the source of condenser cooling water.

The vapor container, essential in the SM-1A since it is located in a populated area,
serves as a final barrier against the release of radioactive substances in the unlikely
event of a serious accident in the reactor. The container is constructed of an outside
hemispherical topped cylindrical steel shell 40'8" in diameter and 62'4" high, which
incloses a cylindrical concrete tank 35'0" in outside diameter and 45'6" high. The space
between the outside of the concrete tank and the inside of the steel shell is water filled
and serves as radiation shielding. In the event of accidental rupture of the primary
system, the vapors which would fill the inner container would spill into this outer, water-
filled shell through sixty j-tubes and be cooled as they bubbled up through the water to
the dome. In addition to serving as a heat sink, the water would absorb certain gases
and particulate matter, The SM-1A vapor container design represents another step in
station nuclear power plant development.

Condenser cooling water, which condenses turbine exhaust steam, represents another
interesting feature of the SM-1A for it is provided from a recirculating well-water
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Location
Opevated by

Opevated for

Reactor type

Reactor thermal power
Core life

Pyimary coolant, moderalor, reflector
Fuel

Control vod absorber
Burnable poison

Primary loop pressure
Cove inlet temperature
Core average temperature
Cove AT

Primary coolant flow
Steam flow rate (full load)
Thyottle inlet pressuve
Condenser pressure
Turbine

Generator rating

Condenser
Liquid waste

Auxiliary power
Water supply

Fort Greely, Alaska

U. S. Army, Alaska

Fort Greely post

Pressurized water

20.2 MW

32 MWy

Water

Highly enviched U235

Europium oxide

Boron carbide

1200 psia

4230F

433°F

20°F

7350 gpm

70,000 lb/hr

200 psia

2.5 tn Hg abs

Impulse (11 stages)

3 stage extvaction for post heating

2500 KVA -

1640 KW, net @ .8 PF _ }72.3

1200 vpm

Water cooled

Retention area (20,200 gallons)

Discharged to Jarvis Creek after
dilution in summer

Post diesel generating plant

Deep well

Figure 6-13. Summary of the Important Characteristics of the SM-1A.

system. Unlike the SM-1, there is no convenient surface water supply for condenser
cooling and so, like the portable plants, the SM-1A required a further search for its
heat sink, In contrast to the portable plants using air-blast coolers, the Alaska plant
relies on water, constantly drawn from deep wells, for steam condensation, This system
is very successful and, like the air-blast coolers of the portable plants, represents
another step in the development of nuclear power plants for the Military Services.

STANDARD PLANT

The Standard Plant Design, mentioned earlier in Chapter 3, was prepared in order
to summarize the best features of current station nuclear power plant technology in a
single procurement package. Thus, the Army Nuclear Power Program has prepared an
“off -the -shelf” design applicable to Department of Defense requirements anticipated
over the next few years.
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Similar to the PM-1 and PM-3A the Standard Plant is a pressurized water reactor
using the tubular fuel element core and producing a gross electrical output of 1800 KW,
The plant is designed to operate in avariety of environments with temperatures varying
from - 65°F to 100°F and at elevations upto 7000 feet. The universal surface condenser
is cooled by a natural water supply, if available. Otherwise, the surface condenser will
be coupled to air-blast coolers. This tertiary system may be filled by water-glycol
mixtures, when necessary, to prevent freezing.

Reliability has been the theme in designing the Standard Plant and engineering
emphasis has been placed on those areas whichhave caused the most problems in exist-
ing plants. Plant instrumentation and the nuclear instrumentation in particular have
received much attention. Nuclear detectors are placed in 6-inch diameter dry wells
which are outside of the containment; thus, access is provided. Unnecessary piping and
valving have been eliminated, and the feedwater heater has been deleted for simplicity.

The plant is to be prefabricated in packages for air shipment to and rapid erection
on the selected site. Prior to construction of a Standard Plant, a “site-adapting” con-
tractor will design the building, foundation, and the final heat rejection system. Then
an engineer-construction contractor will be selected to build the plant, It should be
noted, however, that the Standard Plant has been determined uneconomical,

THE STURGIS (MH-14)

Construction of a 10,000 KW floating nuclear power plant was initiated in January
1963 by the Martin-Marietta Corporation of Baltimore, Maryland, under contract with
the U. S. Army Engineer District, Philadelphia. Under the ANPP designation procedure,

Figure 6-14. Machinery Arrangement, MH-1A.
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Figure 6-15. STURGIS Floating Nuclear Power Plant.
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L ocation
Operated by
Reactor type
Coolant, moderator, reflector
Thermal power
Pressure, operating
Pressuve, design
Flow rate
Temperature (Ave)
Full load
Core AT
Full load
Core type
Fuel elements lype
Envichment (%) (first cove)
QOuter zone
Inner zone
Core life
Reshuffling period
Control rods
Shape
Absorber material
Steam generalor, pressure
Full load
No load
Output steam, saturated flow
Turbo generaloy, outpul, nel
13.8 KV 3 phase 60 cycles
11.5 KV 3 phase 50 cycles
Auxiliary diesels
Numbevr, 680 KW

Number, 150 KW (emevgency)

Test site — Fort Belvoir, Virginia
U. S. Army

Pressurized water

Water

45 MW

1400 psia

1600 psia

8500 gpm

490° F

4P F

2-Zone

Bulk UOZ pellets in 348 SS tubes

4.65 U235
4.07 U235

" 24 months

12 months

Cruciform (12)
2.1% BOenviched, 304 SS

342 psia
641 psia
170,900 1b/hr

10,000 KWe
8,051 KWe

3
1

Figure 6-16, Summary of the Important Characteristics of the MH-1A.

this plant is identified as the MH-1A (Mobile High Power Field Plant). The barge in
which the MH-1A is housed, however, has been named the STURGIS in honor of the late
Lieutenant General Samuel D, Sturgis, Jr., Chief of Engineers during the formative
years of the Army Nuclear Power Program. The entire facility, therefore, will be known

as the STURGIS,

The concept of barge-mounted plants has long been of interest to the military pro-
ponents of nuclear power. Bargé-mounted, fossil-fueled power plants were employed
during World War II by the Military Services at devastated port cities in Belgium, at
Manila and at Pearl Harbor. Power barges are in use today at military installations
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at Thule, Greenland and Okinawa. One of the barges in use today at Okinawa has been in
service since 1929 when a commercial power company in New Hampshire first con-
structed it.

Floating power plants have been proved advantageous in areas where land-based
construction is difficult or expensive, or where it is impractical because of short-term
needs. A nuclear power plant such as the STURGIS, operating for a year between
refuelings, provides the additional advantage of extended logistic independence. As such,
the floating nuclear plant would be useful in tactical support operations.

Construction of the STURGIS began with the modification of a surplus Liberty class
vessel selected from the mothball fleet. Propulsion equipment was removed and a new
mid-section built to accommodate the nuclear power plant and provide adequate protec-
tion in the event of collision or grounding. The new mid-body was launched in April 1964,
and jointed with the bow and stern sections retained from the original hull. The MH-1A
nuclear component containment vessel was installed in the STURGIS in J uly,

Following completion of the STURGIS, scheduled for the first half of 1966, the float-
ing nuclear power plant will be towed to a site at Fort Belvoir, Virginia, At Fort Belvoir,
the plant will undergo approximately six months of intensive testing by the contractor,
to be monitored and controlled by the Nuclear Power Field Office.

ML-1

The ML-1, developed for the ANPP by Aerojet General Corporation under contract
with the AEC, was an engineering test model plant. The reactor achieved initial criti-
cality in March 1961, and the plantfirst produced power in September 1962. As its name
indicates, the plant is of mobile, low power design. Intended to support Army field
operations, the ML-1 program was discontinued in 1966 because of high costs.

ML-type plants are designed to be mounted on low-bed trailers to assure mobility
and while they will not operate on the move, they will be capable of producing power
within twelve hours after arrival at a new location and can be relocated 24 hours after
being shut down.

Representing a new reactor design, the ML-1 combines a high-temperature, gas-
cooled, water-moderated reactor with compact power conversion equipment in a mobile
nuclear power plant capable of producing 300 KW of electrical power, The plant consists
of three major packages: the nuclear reactor package, the power conversion package, and
the control cab. Several auxiliary packages required for operation of the plant are also
provided; these are the cable reel package, a water treatment package, and a gas gener-
ation and storage package. All packages, with the exception of the control cab, are skid-
mounted for ease of transport. Anemergency cooling system, a moderator deoxygenation
system and other non-prototype systems are provided for test operations safety or for
diagnostic purposes.
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Figure 6-17. The ML-1 Nuclear Power Plant, mounted on a
low bed trailer.

Location
Operated by
Operated for
Reactor type

Reactor thermal power design

Core life (full power)
Primavry coolant
Moderator

Reflectoy

Fuel

Control rod absorbers
Buwable Poison

Primary loop pressuve
Core inlet temperature
Core outlet temperatuve
Core avevage temperature
Cove AT

Primary coolant flow vate
Electrical output

Heat output

Turbine

Condenser

Alternator

Auxiliary power

National Reactor Test Station, Idaho
Aevrojet Geneval Nucleonics
Idaho Operations Office, AEC
Gas cooled (Ng)

3.41 MW

10,000 hrs

N

Water

Water and SS

UOy and UO5-BeO

CdInAg

315 psia

800°F

1200°F

1000°F

400°F

2400 scfm

400 KW gvoss

Figure 6-18. Summary of the Important Characteristics of the ML-1,
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Figure 6-19. Simplified Flow Diagram ML-1,
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The reactor package includes the nuclear reactor with the associated control blades
and nuclear instrumentation, the moderator system, the solid shutdown shield and the
drainable liquid operational shield, and associated support structure. The power con-
version package includes the turbine-compressor set, recuperator, precooler, alternator,
start motor, and the supporting subsystems such as the lubricating system and the seal
gas and cleanup and return system,

The power plant operates as a modified Brayton, closed-cycle gas-turbine plant,
utilizing oxygenated nitregen as the working fluid, and is operated remotely from the
compact centralized control cab located about 500 feet from the reactor.

The two major new concepts incorporated in the ML-1 were not only new to the
ANPP but to industry as well. The closed-cycle gas-turbine developed for the ML-1
was the first in the United States, the first used in a nuclear application, and the first
of its size in the world. ‘

MILITARY COMPACT REACTOR

Like the ML-1, the Military Compact Reactor (MCR) is envisioned as a land-mobile,
trailer-mounted plant also capable of being transported by ship, rail and a variety of
standard cargo aircraft, Major development objectives for this plant are high power,
compactness, minimum weight, rapid response and long life. Power output of the MCR
will be an order of magnitude greater than that of the ML-type plants. Present efforts
using preliminary design data recently developed, are being devoted to definition of the
system which would best suit the Energy Depot.

AMMONIA FUELED ENGINES

Personnel of the Training Department, NPFO, have succeeded in demonstrating the
feasibility of ammonia as a fuel for internal combustion engines. Although the develop-
ment of utilization devices for the Nuclear Powered Energy Depot (NPED) is a responsi-
bility of the Army Materiel Command, such a demonstration was justified before
full-scale development of NPED subsystems got under way.

The initial experiment was undertaken by two ANPP enlisted men as a modification
of a 1-1/2 HP military standard gasoline engine. A 1/2 HP electric motor was connected
to the crankshaft with a beltdrive to aid in cranking. Next, a kit used to convert gasoline
engines for operation on liquid petroleum gas was installed. Spark plug and breaker
point gaps were increased; and an external ignition system, powered by a 12-volt battery,
was added. Successful operation of the engine with anhydrous ammonia followed advance-~
ment of timing.

Using the same procedures employed in converting the 1-1/2 HP engine, NPFO per-
sonnel next attempted to modify a vehicle engine to operate with ammonia, This experi-
ment, in which a half-ton pickup truck was used, also proved to be successful,
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7. CONCLUSION

Progress has been made on a step-by-step basis in the Army Nuclear Power Pro-
gram. Beginning with the reactor technology of 1954, nuclear power plants were first
made available as permanent facilities for post, camp and station use, Building on what
had been accomplished, the Program next developed modular, air transportable plants
that extended the logistic advantages of nuclear power to semipermanent military instal-
lations at remote locations and theater support areas, This same station power reactor
technology will be available in a water-mobile applicationon completion of the STURGIS,
a floating nuclear power plant,

Because of developmental progress in both the military and commercial reactor
areas, additional useful applications have become possible: power for hardened, under-
ground military installations and dual purpose power and desalinization plants, New
nuclear reactor concepts are investigated by the Program in a constant effort to reduce
the costs of nuclear power,

High costs have thus far prohibited direct application of land-mobile nuclear power
plants to Field Army requirements. The Nuclear Powered Energy Depot concept, how-
ever, is being investigated as a potential means of indirect application which might
permit nuclear power to compete economically with conventional energy sources,

The future efforts of the Army Nuclear Power Program will be influenced by the
accumulated experience of its past achievements. The emphasis in the future will be
directed to a search for means to reduce nuclear power costs. If a breakthrough in
economics can be achieved, a continually broadening range of military uses can be
anticipated, for nuclear power already has demonstrated its ability to provide the Mili-
tary Services with greater freedom from logistic encumbrance. In wider use, it has the
potential to permit greater economy of forces and resources and to expand our military
capabilities. To accomplish this, nuclear power must be made to compete economically
with conventional energy sources,
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(Paper SM-89/34) which led to considerable discus-
sion, In Farmer’s method, evaluation of probability of
failure leads to a systematic choice of accident paths
and definition of the reliability requirements for pro-
tective systems., Farmer’s interesting thesis was
more fully developed in a concurrent article in
Nuclear Safely .3 Underground containment (Paper
SM-89/63), ecological aspects (Paper SM-89/64), and
other interesting siting problems were discussed.

The sessions on reactor containment brought out a
number of significant points on containment design.
This series of papers covered the containment re-
quirements of various reactor types and experience
with various testing methods.

The final session, on release and transport of
pollutants, covered such subjects as iodine trapping,
the vexing question of methyl iodide removal, fuel-
melting experiments, and meteorological factors.
With the advent of highly populated sites, these prob-
lems have all acquired increased importance, which
was reflected by the amount and quality of the results
presented.

The proceedings of this symposium will soon be
published, and so no attempt was made here to give
details of the various papers. The symposium came
at a crucial moment for reactor safety, in which the
accumulated knowledge of experts is being brought
to bear on the difficult question of the siting and
safety aspects of locating large reactors in highly

populated areas. The papers (and, no less, the dis-

cussion and debates that followed them) reflected the |
continuing concern for the development of safe but -

economical means of nuclear power production,
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Nuclear Reactor Safety Review Procedures
in the Department of Defense”

By A. De La Pazt

Abstract: The procedures followed by the Departinent of
Defense (DOD) to ensuve the health and safety of the public
in connection with the opevation of nuclear rveactors built
and opevated under Sec. 91b of the Atomic Enevgy Act of
1954, which do not vequive an AEC license, ave discussed
in tevins of a vegulatory veview and a compliance (inspec-
tion) function. The diffevences between the procedures fol-
lowed by the three services (Army, Navy, Aiv Fovce) are
noted, and the overall DOD requivements ave rveviewed in
tevins of the procedures applicable to nuclear reactors li-

*Disclaimer: The views and opinions expressed in this
article are solely those of the author and do not reflect a
formal Department of Defense presentation.
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Burst Reactor Division, Nuclear Effects Directorate, White
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censed by the AEC. (Naval nuclear propulsion reactors are
not cons ideved because they ave covered by sepavate agree-
ments.) The applicable agreements between DOD and the
AEC vegarding the coordination of the veview procedures
applicable to Sec. 91b reactors ave discussed. The proce-
dures followed by the thvee sevvices in the training and
certification of nuclear veactor operators are alse pre-
sented. These proceduves are discussed in terms of the
mission and ovganization applicable to the specific reactor
facilities involved.

Section 915 of the Atomic Energy Act of 1954, as
amended, authorizes the Department of Defense (DOD)
to procure and utilize special nuclear (fissionable)
material as necessary for the commondefense. Under
this provision DOD has designed, built, and is oper-
ating nuclear reactors that are not licensed by the
AEC. The DOD has a responsibility for the protec-
tion of the health and safety of the public in connectior.
with operation of these reactors. Procedures cur-
rently being followed in carrying out this responsi-
bility are presented in this article.

Procedures in effect for naval propulsion reactor:
are excluded from this article because they are cov-
ered by separate agreement. Since the National Aero-
nautics and Space Administration (NASA) is not ¢
function of DOD, NASA reactors are also excludec
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rom discussion here. Those nuclear reactors op-
wrated by DOD which are licensed by the AEC are,
wwever, identified and discussed in thisarticle.

Jevelopment of Reactors by DOD

Development of nuclear reactors by DOD has fol-

owed two distinct paths, depending on the use of the
reactor for either research or power production. De-
relopment and utilization of research reactors by
JOD were initiated and conducted by the parent
igency through research efforts within the specific
service involved. Separate procedures regarding the
yrovisions for procurement of reactor fuel have been
avolved; therefore some research reactors are
dcensed by the AEC, whereas others are covered by
3ec. 915, as noted herein.
Development of power reactors, however, has been
the product of an overall program carried out by the
Navy in the development of nuclear propulsion reac-
tors and, originally, by the Army in the development
of military reactors for electric-power production.
Fhe participation of the AEC was accomplished by the
flacement of the organizations involved within the or-
anizational structure of the AEC (for example, the
Army Reactors Branch of the AEC Division of Reac-
r Development and Technology).
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Nuclear Reactors of DOD

Excluding the naval nuclear propulsion reactors, the
nuclear reactors operated by DOD are those listed in
Table 1,

DOD Relationship with the AEC

The protection of the health and safety of the public
in connection with the operation of nuclear reactors
by DOD is a matter of direct concernto the AEC. The
Presidential Directive of Sept. 23, 1961, states that
the AEC will be informed and participate in the re-
view of nuclear reactors by DOD as a matter of re-
sponsibility, The directive also states that any prob-
lem areas which cannot be resolved between both
agencies will be referred to the President.

The now-established procedures covering the AEC
participation in matters dealing with the health and
safety aspects of the operation of reactors by DOD
evolved during the period following the Presidential
Directive, In February 1967 an agreement was exe-
cuted between the AEC and DOD on health and safety
responsibilities associated with nuclear reactors
covered by Sec. 91b. The agreement provided the
basic guidelines to be applied to ensure appropriate
processing of matters related to the health and safety

Table 1 NUCLEAR REACTORS OPERATED BY DOD
Power rating,
Type or Mw Year
distinguishing Elec- acti- Operating
Operator Reactor feature Thermal trical vated Location authorization
Power reactors SM-1 PWR 10 1.75 1957 Fort Belvoir, Va. Sec. 91b*
SM-1A PWR 20 1.64 1962 Tort Greely, Alaska Sec. 91
MH-1A PWR 45 10 1967 Fort Belvoir, Va. Sec. 91
Research reactors Army Pulsed Reactor Bare, fast 0.01 1966 Aberdeen Proving Ground, Sec. 91
- Facility Md.
White Sands Fast Burst Bare, fast 0.01 1964 White Sands Missile Sec, 91b
Reactor Range, N. Mex.
Diamond Ordnance Re- U—Zr hydride fuel 0.1 1961 Forest Glen, Md. Sec. 91b
actor Facility
Walter Reed Research Homogeneous 0.05 1962  Washington, D. C. AEC license
Reactor
Army Materials Research Pool 2 1960 Watertown, Mass. AEC license
Reactor
Force
Power reactor PM-1 PWR 9.37 1 1962 Sundance, Wyo. Sec. 915
esearch reactors AF—-NETR Tank 10 1965 Wright— Patterson Air Sec. 915
Force Base, Dayton,
GChio
Ground Test Reactor Pool 10 1953 Fort Worth, Tex. Sec. 91b
Aerospace Systems Test Pool 10 1957 Fort Worth, Tex. Sec. 91b
Reactor
vy
Power reactor PM-3A PWR 9.51 1.5 1962 McMurdo Station, Sec. 916
Antarctica
esearch reactors Naval Research Labora- Pool 1 1956 Washington, D. C. AEC license
tory Reactor
Naval Postgraduate Homogeneous, Negli- 1956 Monterey, Calif. AEC license
: School Reactor solid gible
efense Atomic Support
Agency (DASA)
Research reactor Armed Forces Radiobio- U-Zr hydride fuel 0.1 1962 Bethesda, Md. AEC license

logical Research Insti-
tute (AFRRI) Reactor

*Atomic Energy Act of 1954, as amended.
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of the public. This agreement excluded the considera-
tion of effects of naval propulsionreactors since these
are covered by separate agreements.

Under the terms of the agreement, the following
specific documents were to be provided the AEC for
review and comment;

1. Preliminary and final safety-analysis reportson
first-of-a-kind reactor facilities

2. Reports giving proposed modificationstoreactor
facilities and operating procedures not described or
implicit in the safety-analysis report

3. Proposed criteria and procedures on gualifica-
tion of reactor operators

4. Proposed directives or regulations establishing
safety policies, standards, and principles

5. Reports of significant events and operational
problems involving health considerations or reactor
safety; and inspection reports, operating reports, and
safety-study or safety-evaluation reports

The agreement provided needed definition of the re-
lationship between the two agencies. Specifically it
formalized procedures for implementing the AEC re-
sponsibilities for DOD reactors acquired pursuant to
Sec. 915 of the Atomic Energy Actof 1954 as amended.
The implementation of the agreement will provide the
DOD with AEC comment, advice, and guidance con-
cerning the health and safety aspects of the design,
location, and operation of its reactors.

Safety Review Procedures

The nuclear reactor safety review procedures dis-
cussed in this article encompass the review of reac-
tor designs or modifications, as well as the periodic
inspections conducted to verify compliance with health
and safety requirements. Two principal functions are
involved that can be compared with the regulatory
function applicable to nuclear reactors licensed by the
AEC. These are (1) the regulatory review function,
such as that of the Division of Reactor Licensing, and
(2) the compliance function, which is equivalent to
that of the Division of Compliance. The procedures
followed by DOD are presented on the basis of these
two considerations. .

The review procedures differ somewhat among
the three services and are therefore presented
separately. In particular, the procedures which apply
to those nuclear reactors licensed by the AEC differ
between the Army and Navy (the Air Force has no
AEC-licensed reactor), The Navy does not have a
separate safety review function at a service level for
its two AEC-licensed reactors, and emphasis is
placed primarily on the requirements of the AEC
licenses for these reactor facilities. The same basic
procedure applies to the Triga reactor operated by
the Defense Atomic Support Agency at the Armed
Forces Radiobiology Research Institute, Bethesda,
Md. However, those Army reactors licensed by the
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AEC also come under Army review procedures. The"
detailed procedures applicable to the three services§
are described helow, i

ARMY

The responsibility for the Army-wide review of the
health and safety aspects of nuclear reactor operation
is placed with the Chief of Engineers, This responsi-j
bility covers both power reactors and research reac-%
tors in the Army and includes those research reac-j
tors, previously identified, which are licensed by thes
AEC. Within the Office of the Chief of Engineers, thei
health and safety responsibility is delegated to thej
Safety Office.

The Safety Office of the Chief of Engineers has di-}
rect responsibility for the performance of technicalf
reviews and safety evaluations associated withnuclear:
reactor systems, The principal group involved inj
these reviews is the Army Reactor Systems Health
and Safety Review Committee. This .committee is’
made up of representatives of the various major Army?
agencies that have direct responsibility in nuclear
reactor operations, The specific agencies repre-
sented, in addition to the Corps of Engineers, include
the Surgeon General, Army Materiel Command, Mili--
tary Traffic Management, and Terminal Service. The
latter organization is responsible for the health and
safety aspects of transporting radioactive material.:
The Surgeon General, in addition to the healthaspects:
associated with reactor operation, is responsible for’
operation of the Walter Reed Research Reactor. All’
other research reactors are operated under the Army -
Materiel Command, which also has responsibilities,
associated with the environmental considerations re-’
lated to the health and safety aspects of nuclear reac-
tor operation.

The reviews conducted by the committee result
from (1) development of a new reactor design and (2)
modifications made to existing nuclear reactors. The
Army regulation that establishes the health and safety
program places the review requirements on a basis
comparable with that for the AEC-licensed reactors.
For example, the basic requirement for review of re-
actor modifications is that modifications which result
in a change in the technical specifications of the reac-
tor must be reviewed and approved by the Chief of
Engineers. The reports of the committee are issued
by the Chief of Engineers through the Safety Office.
The findings of these reviews, when issued as above,
are binding on the agency or command involved.

The Chief of Engineers also has the responsibility
for coordination with the AEC on matters related to
health and safety aspects of the operation of nuclear
reactors. Reports of Army reviews conducted by the
Chief of Engineers, as described above, are trans-
mitted to the AEC regulatory staff for comment or
concurrence. Army approval action on matters under
review is taken following receipt of such AEC com-
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ent or concurrence. This procedure is emphasized
) a significant extent in those cases where the matter
nder review involves a power reactor,

The review procedures carried out by the Chief of
ngineers for the Army are also applied to those re-
earch reactors licensed by the AEC. The reviews
re conducted when an application for a license
mendment is made, since it is required that reactor
wdifications of this nature have Army approval. The
esults of these reviews are transmitted to the AEC
nd placed in the documentation associated with the
«cense. These review procedures are separate and
part from the reviews conducted by the AEC regu-
atory staff, Direct contact between the reactor facil-
ty operator and the AEC is carried out on these
aatters,

The regulatory function applicable to Army nuclear

-eactors is carried out by the Chief of Engineers, as
lescribed above. The compliance function is carried
ut by the Department of the Army Inspector General.
\n annual inspection of all Army nuclear reactors is
:arried out by the Inspector General. These “IG” in-
Pections have as their objective the verification of
he protection of the health and safety of the public in
sonnection with operation of the reactors, as well as
iompliance with all applicable directives. These in-
:pect1ons are technical rather than purely military in
1ature The actual inspection is conducted by a team
nade up of personnel knowledgeable in the specific
ireas covered, such as reactor operations, health
‘g’hysics, mechanical systems, electrical and instru-
:inentation systems, and environmental monitoring.
;‘he inspections last for a period of approximately 2%,
jfclys. The last 1/2 day is spent in briefing the manage-
nent of the reactor staff regarding the findings of in-
ections. Items of disagreement are brought up and
esolved to the maximum possible extent at thistime.
?ery effort is made to give reactor staff manage-
‘ent a clear picture of the specific findings that will
e noted in the inspection report.
Reports of the inspections are issueddirectly by the
hspector General. Deficiencies noted in the findings
pust be corrected and resolved with the Inspector
Beneral, Army regulations require expeditious re-
onse and compliance with the inspection reports
bsued by the Inspector General.
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'1 The procedures followed in the Navy review of its
',t aclear reactors, excluding those employedinnuclear
;;.OPUIsmn plants, can be considered primarily in
erms of the PM-3A reactor at McMurdo Station,
Rotarctica. The two Navy research reactors, located
" the Naval Research Laboratory and the Naval Post-
~' aduate School, are AEC-licensed reactors. Thereis
10 overall Department of the Navy safety review func-
Hon exercised over these two reactors in view of
heir coverage and required conformance with the

requirements of their AEC license, including the ex-
ercise of appropriate safety responsibility by local
command.

The Naval Facilities Engineering Command is re-
sponsible for the support required to operate the PM-
34, including the performance of appropriate safety
reviews and inspections. Under special agreement
the custody of the reactor fuel is maintained by the
AEC’s New York Operations Office, which in turn
delegated this authority, through the chain of com-
mand, to the commanding officer (Officer-in-Charge)
of the PM-3A at McMurdo Station. The authorization
for the execution and implementation of this agree-
ment is derived from Sec. 91 of the Atomic Energy
Act as amended. The Antarctic treaty places further
emphasis on the health and safety aspects of opera-
tion of the PM-3A. Accordingly, the safety review
procedures that are applied to this reactor are based
on practices followed in power reactors licensed by
the AEC. Appropriate contact with the AEC regulatory
staff, as described below, is maintained by the Naval
Facilities Engineering Command.

The PM-3A is operated within a prescribed set of
operating limits, and the Officer-in-Charge of the
PM-3A is authorized to operate the reactor within
these prescribed limitations. However, any change or
deviation from the operating limits must be approved
by the Naval Facilities Engineering Command. This
approval action is exercised through the Nuclear
Power Division of the Naval Facii_ities Engineering
Command and its principal element, the Naval Nu-
clear Power Unit, located at Fort Belvoir, Va.

Approval action taken by the Naval Facilities Engi-
neering Command on changes in the operating limits,
as described above, is the subject of direct contact
with the AEC regulatory staff. The regulatory staff is
informed regarding the action taken on these changes
in the operation of the PM-3A. In addition, monthly
operating reports that detail the results of PM-3A
operating experience are developed by the Naval Nu-
clear Power Unit and transmitted to the regulatory
staff, as well as to other agencies.

The Navy inspection of the PM-3A for compliance
with applicable Navy and AEC requirements is per-
formed annually by the Naval Facilities Engineering
Command, The actual inspection is conducted by an
inspection team representing the major disciplines in~
volved, The team makes the trip to McMurdo Station,
Antarctica, and remains there for approximately 2
weeks, or as long as necessary to complete the in-
spection. The Officer-in-Charge and the local com-
mand at McMurdo Station are briefed on the results
of the inspection prior to the return of the team. The
inspection report is submitted to the Nuclear Power
Division, Naval Facilities Engineering Command,
which in turn develops the overall inspection report
that includes the inspection findings and their resolu-
tion. This report is then distributed to the AEC
regulatory staff and other agencies as necessary.
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Thus the review (regulatory) function and the inspec-
tion (compliance) function for the PM-3A are con-
ducted by the Naval Facilities Engineering Command.

AIR FORCE

The safety review procedures applied to Air Force
nuclear reactors are essentially similar to those fol-
lowed by the other services. A review (regulatory)
and inspection (compliance) function is exercised by
the Directorate of Nuclear Safety, an element of the
Air Force Inspector General located at Kirtland Air
Force Base, N. Mex. None of the Air Force reactors
are licensed by the AEC, and the safety review pro-
cedures can be considered in terms of the Sec. 91b
reactors. As noted previously, this includes the re-
search reactors at Fort Worth, Tex., and Wright—
Patterson .Air Force Base, Ohio, and the PM-1 reac-
tor at Sundance, Wyo.

Changes made in the Air Force reactors which con-
stitute changes in the technical specifications or the
equivalent document or which otherwise present apo-
tential safety problem must be reviewed and approved
by the Directorate of Nuclear Safety prior to imple-
mentation. The review procedures apply in the case
of the initial startup and operation of a reactor under
Air Force control. In accordance with recent agree-
ments, reports of the reviews performed by the Direc-
torate of Nuclear Safety are transmitted to the AEC
regulatory staff for information or comment. In addi-
tion, operation reports periodically developed for
the Air Force reactors are reviewed by the Direc-
torate of Nuclear Safety and transmitted to the AEC.

The Air Force inspection of its nuclear reactors is
conducted annually by the Directorate of Nuclear
Safety. The exercise of the inspection function is car-
ried out by an inspection team organized by and under
the control of the Directorate of Nuclear Safety. The
inspection is conducted over aperiodof approximately
4 days. The team leader conducts a briefing of the re-
actor staff at the conclusion of the inspection. The
report of the inspection is subsequently issued through
formal command channels, Particular emphasis is
placed on the technical aspects of the inspection
rather than solely on the military factors involved.
For this reason the term “annual nuclear survey” is
applied to this function.

Certification of Reactor Operating Personnel

The importance of the subject of reviewand certifi-
cation of reactor operating personnel requires that
specific consideration be given to this area. The pro-
cedures used can be considered in terms of those for
nuclear reactors licensed by the AEC, where the
Commission’s operator licensing requirements apply,
and those for the non-AEC-licensed reactors, where
the certification requirements are those established
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by DOD. As a general rule, in the case of the AEC-
licensed reactors, conformance with the certification
requirements of the AEC license is considered to
provide the required certification of the operating
personnel. Further, DOD does not take any action to
interpose itself between its licensed-reactor staffs
and the AEC in either the overall area of reactor
safety review or the certification of reactor operating
personnel.

Certification procedures for reactor operatingper-
sonnel which apply for the non-AEC-licensed reactors
can best be considered in terms of the type of reactor
(i.e., research or power) and the specific armed ser-
vice involved.

ARMY

The certification of operating personnel for Army
research reactors is a function exercised by the Re-
actor Safeguards Committee, or an appropriately
designated subcommittee, which makes its recom-
mendations on certification, following its evaluation,
to the commanding officer of the laboratory that has
the reactor. The commanding officer actually issues
the certification documents based on the recommen-
dation of the Reactor Safeguards Committee. The
criteria employed by the Reactor Safeguards Com-
mittee are based on extensive direct experience with
the specific reactor being considered, as well as or
support of consultants as may be required.

Certification procedures applied to operating per-
sonnel for the Army power reactors differ from thos
employed for operators of researchreactor facilities
In the case of power reactors, the operating per:
sonnel are certified for specific duties on an interir
basis prior to their arrival at the reactor plant. Thi
interim certification is accomplished at the Nuclea
Power Field Office, Fort Belvoir, Va., as part of th
terminal stage of training. The training instructor
are all experienced reactor operating persorinel wh
have had 1 or more years of dutyat the Army nuclea
power plants. The training facilities of the Army’
Nuclear Power Field Office are also used bythe Nay
and Air Force for their reactor operating personne
as described below,

Following their arrival at the reactor plant, ti
personnel are placed in the final stages of the certif
cation process. They are assigned to the performan
of the duties of their position under direct supervisi
and evaluation of certified reactor plantpersonnel.
evaluation of the individual’s performance is th
made at the conclusion of his final training phase, a
appropriate certification is then issued.

In general, operating personnel at the power rea
tors are military personnel, whereas the resear
reactors have both military and civilian reactor o
erators. In both cases the tours of duty of the pe
sonnel may be extended over a period of seve
years. Primarily because of this, it is requiredtha




. periodic reevaluation be made of the qualifications

" and suitability of the individuals assigned to the reac-

¢ tor operating staffs, This provision ensures that the
reactor operating personnel be certified on a basis

- subject to continuing review, both at specific intervals
and as may be required by the individual’s per-
formance. Insofar as possible, the certification pro-
cedures and examination are similar to those which

. apply in the case of AEC-licensed reactors of the
same type.

NAVY

Procedures for the certification of reactor opera-
tors administered exclusively by the Navy apply only
in the case of the PM-3A. reactor. (Again, this ex-

..cludes those involved in naval propulsion reactors,)
The certification of reactor operators in the two Navy
research reactors is handled as part of their AEC
license requirements, and no overall Navyprocedures

. are involved. Therefore only the procedures that ap-

% ply to the PM-3A reactor are consideredhere.

§ The ecrew of the PM-3A is assigned to the reactor

_ﬂ during a wintering-over period, in which the site is

. rendered inaccessible by the austral winter. Because

_of this the crew of the PM-34 is trained and replaced

: -as a unit, The training is conducted under the direc-

_tion and control of the Naval Nuclear Power Unit,

' Fort Belvoir, Va. The training program and facilities

- used are those of the Army’s Nuclear Power Field

-Office, which is also located at Fort Belvoir. The

‘training facilities of this office are used, in part, on
-an interservice basis, and Air Force reactor opera-

tors also receive their training at this location, as
subsequently described.

g Training provided the members of the PM-3A re-

placement crew includes actual experience atthe PM-

:3A during the summer support period, which is in

p addition to the training received at Fort Belvoir. At

gthe conclusion of their training, the personnel are
f-evaluated for assignment to the PM-3A. The replace-

i ment crew then is transferred to the PM-3A site at

f McMurdo Station, where the final phase of the certi-

f"ﬁcation process takes place. The replacement crew
jmembers are assigned to work under the supervision

Eof the certified reactor operators in specifically de-

jsignated duties. After a period of conducting opera-
ktions under this final phase, an examination of the

‘personnel is conducted, and the operators are certi-

GENERAL SAFETY CRITERIA m

fied. The examination and evaluation-is conducted by
a certification board that reports to the Officer-in-
Charge of the PM-3A. Members of the PM-3A crew
which conducted operations over the prior year donot
leave the site until their replacements have been
certified.

" AIR FORCE

The procedures employed by the Air Force in the
certification of its reactor operators provide for:

1, Examination and evaluation at the end of the
formal training phase

2. Assignment to a reactor as a trainee )

3. Examination and certification of the individual
by the reactor facility command.

The formal training of Air Force reactor operators
is similar to that of operators in the other services,
since the facilities of the Army’ s Nuclear Power Field
Office are employed. The general training program is
the same as that followed by the other services, and
because of this it is possible for service personnel to
be assigned to reactor facilities of the other services.
For example, there are Navy personnel at the PM-1
and Army personnel at the PM-3A.

Upon completion of the formal training, personnel
are assigned to a specific reactor facility ina trainee
status. They then enter an on-the-job training pro-
gram under the direct supervision of certified reac-
tor staff personnel. After completion of thisprogram,
which is developed and implemented by the reactor
facility staff, the individuals appear before a certifi-
cation board for examination. The reactor facility
command actually certifies the personnel.

Conclusion

Administration and organization of health and safety
review procedures vary 'among the three services; but
all are equivalent in that they provide for review
(regulatory) and inspection (compliance) functions.
Communication with the AEC regulatory staff is
maintained separately by the three services and is
carried out in accordance with the established agree-
ment for the proper exercise of government respon-
sibility to ensure the protection of the health and
safety of the public in connection with operation of
nuclear reactors by DOD.

NUCLEAR SAFETY, Vol. 9, No. 2, Mar. —Apr. 1968




ROUTING SLIP TO DIRECTORATE OF LICENSING //~ & =7 1—

J. Ca ,&laro/

Materials Branch

R. B, Chitwood
Fuel Fabrication & Reprocessing Branch

Attached for your information is a copy of the licensee's reply to the
Regional RO Office enforcement letter dated & ~2 7- 72
a copy of which was sent you previously,

Licensee: dw%
License No' %/ ,%& // 4@//_/

40 -0 702"

Q(/ Gen W, Roy, Chief

Materials & Fuel Facilities Branch
Regulatory Operations




UNITED STATES )
ATOMIC ENERGY COMMISS N

DIRECTORATE OF REGULATORY OPERATIONS
REGION V .

2111 BANCROFT WAY

BERKELEY, CALIFORNIA 94704 _ rRLEPHONE: 8418181
’ EXT. 881

v ‘ .
; H

October 30, 1972

Department of the Army License No. 50-07082-01
U. S. Army Engineers Reactor Group
SM-1A Nuclear Power Plant

Fort Greely, Alaska 98733

" Attention: Major Gail P. Burchell
Commanding Officer

Gentlemen:

Thank you for your letters dated October 4 and 24, 1972, informing us
of the steps you are taking to correct the item brought to your
attention in our letter dated September 27, 1972, ‘

' The request for license amendment mentioned in the letter dated .
October 24, 1972, should be expedited since noncompliance will exist
until the amendment is issued. :

" Your cooperation with us is appreciated.

R. W. Smith
Director

cc: Walter H. Abbott, LTC, CE
Deputy Director, Ft. Belvoir

bee w/ey ltrs dtd 10-4-72 & 10-24-723
[RO Chief, Materials & Fuel Facilities Br. (2)
RO Office of Operatioms Evaluation
" RO AD for Procedures
. RO AD for Inspection & Enforcement
PDR : - '
NSIC
RO Files




Cut

N .
Y .

ENPG-HQ-TD (27 Sep 72) 2d Ind
SUBJECT: Inspection by Mr. R. F. Fish of AEC License No.
50-07082-01 .

| . Headquarters, United States Army Engineer Power Group, Fort

Belvoir, Virginia 22060 24 October 1972
%Q-BA——(—M-E&L—MGN—)—V%HMO;JJ;_ /6240‘3477,

TO: United States Atomic Energy Commission, Directorate of
Regulatory Operations, Region V, 2111 Bancroft Way,
Berkeley, California 9h70M4 :

1. The Americium-2hl source was procured from New England
Nuclear on 15 July 1971. The source model number is NES 039.
The Certificate of Radiocactivity Calibration is attached as
Incl 1.

2. This source was obtained under the authority of 10CFR31,
paragraph 31.8. On 10 February 1972 this source was diluted
to be used as an alpha reference source.

3., The dilutions of the NES 039 New Englend Nuclear Americium
241 source have been removed from service and stored in a safe
until an amendment to the USAENPG AEC Byproduct Material
License allowing use of this material as a calibration alpha

source is obtained.
MW/ W

1l Incl WALTER H. ABBOTT
Added 1 Incl LTC,
a8 Deputy Director




L 2l ys

The activity of Americium-24l was found to be,

. CERTIFICATE OF
RADIOACTIVITY CALIBRATION

CERTIFICATE OF RADIOACTIVITY

Americium-2Ll Standard

. . Lot Number: 977¢
Half-Life: L58 years

0.63 microcavies [mf. oy SepT T0 1970

' DESCRIPTION OF THE STANDARD

Chemical Composition ’ AmClz in .
Physical Form - ‘ o _ Flame-secled ampoule
* Yolume & milliliters

METHOD OF CALIBRATION

‘ Aliquots of the solution were compared to a standard certified by the
Yational Bureau of Standards by alpha counting on a 2 7 gamma proportional
flow counter. i ' ' ' R

PRODUCTION METHOD

Transuranic neutron capture process

" ERRORS

Rardom Errors (3 times the standard deviation)

a. Accuracy of the NBS Standard £2,0%
b. Precision of the NENC '

measurements ' ... 23,0%

Overall Error

Y (2,02  +  (3.0)2

| £3.6%

=N] New England Nuclear
*"" 575 Albany Street, Boston, Mass. 02118
. CUSTOMER SERVICE: (617) 482-9585



ENPG-NPP (27 Sep 1972) 1st Ind MAJ Burchell/af/317- 872- 3106 .

SUBJECT: . Imnspection by Mr. R. F. FlSh of AEC License
No. 50- 07082 01 -

Headquarters, U.A. Army Nuclear Power Plant (SM-1A), Fort
Greely, Alaska APO Seattle 98733 4 October 1972

THRU: Deputy Director, U.S. Army Engineer Power Group,
Fort Belvoir, Virginia 22060

TO: United States Atomic Energy Commission, Directorate
of Regulatory Operations, Region V, 2111 Bancroft
Way, Berkeley, California 94704 '

Source was transferred to U.S. Army Engineer Power
Group on 26 September 1972. Source was received on 15
February 1972 from U.S. Army Engineer Power Group for
calibration purposes. Since this unit is deactivating
there will be no future requirements for sources of this
nature, thus this problem will not happen again.

\d\n//fw

P... BURCHELL
MAJOR, CE
Commandlng

>



ATOMIC ENERGY COMMISSION

DIRECTORATE OF REGULATORY OPEHATION.
i V REGION V P

o 5 2111 BANCROFT WAY L ///? ’)7/

i#inu’ | BERKELEY, CALIFORNIA 94704 . N LI IRTTD

" October 30,1972 Lt

-,

.. Department of  the Army o --.'ff”_gbioense No. 50-07082-01

" Us. S. Army Engineers Reactor Group T R R 3 N
. SM=1A Nuclear Power Plant ol ;,{_ggﬁ* et ‘ -
i Fort Greely, Alaska 98733 , SRR TR

d{Attentions ‘Major Ga11 P. Burchell
K Commanding Officer

ﬁ;GentlemenSV'

;d Thank you- for your letters dated October 4 and 24 1972, inforxrming us
i of the steps you are taking to correct the item brought to your
e attention in our letter dated September 27, 1972,

:The request for license amendment mentioned in the letter dated
.October 24, 1972, should be expedited since noncompliance will exist
, until the amendment is issued,

v 'Your cooperation with us is appreciated.

R. wu Smith ) i
Director

~ect Walter H, Abbott, LTC, CE
Deputy Director, Ft. Belvoir

bee w/cy ltrs dtd 10-4-72 & 10-24-72:
RO Chief, Materials & Fuel Facilities Br. (2).

. RO Office of Operations Evaluation
" RO AD for Procedures
} RO AD for Inspection & Enforcement

PDR
NSIC
RO Files

-



_UNITED STATES o M@ Y:‘z‘s
ATOMIC ENERGY COMMISSION  ~ . - . 7/1/0—0

DlRECTORATE OF REGULATORY OPERA""ON'
REGION V . . .
o - ~
, 2111 BANCROFT WAY : : » ///? 02
BERKELEY, CALIFORNIA 94708 "' " o catimr |

— exroen -

 October 30, 1972 1 1t

Department of the Army o I -_'.:'_ﬁ"_L'igé';vzse No..‘)50~07082-01 : :

§ ‘" U. S. Army Engineers Reactor Group BRI PO T !
- SM=1lA Nuclear Power Plant S e SR
* Fort Greely, Alaska 98733 B

‘Attentiont Major Gail P. Burchell
: . Commanding Officer

¢ Gentlemens

.. Thank you for your letters dated October 4 and 24, 1972, informing us
, of the steps you are taking to correct the item brought to your
attention in our letter dated September 27, 1972,

;The request for license amendment mentioned in the letter dated
. October 24, 1972, should be expedited since noncompliance will exist
i, until the amendment ‘is issued. < C '

i
i
.
o
il

Your cooperation with us is appreciated.

!’ IR ! S ~ _Sineezxely, | _
ool A=

R. W. Smith G
Director

s 70U ees Walter H. Abbott, LTC, CE
’ P Deputy Director, Ft. Belvoir

Y pee w/ey Ltrs dtd 10-4-72 & 10-24-72:
.. [RO Chief, Materials & Fuel Facilities Br. (2)
w..00 " RO Office of Operations Evaluation

£ % RO AD for Procedures

!:'I g+ oot RO AD for Inspection & Enforcement

fooie T PDRO :

.. . " RO Files
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ENPG-HQ-TD (27 Sep 72) .24 Ind
SUBJECT: Inspection by Mr. R. F. Fish of AEC License No.
: 50-07082-01 :

. Headgquarters, Unifed States Army Engineer Power Group, Fort
Belvoir, Virginia 22060 24 October 1972

WQBA——ED&ENWDMA 226472

TO: United States Atomic Energy Commission, Directorate of
Regulatory Operations, Region V, 2111 Bancroft Way,
Berkeley, California 9kLTOk

1. The Americium-24l source was procured from New England
Nuclear on 15 July 1971. The source model number is NES 039.

" The Certificate of Radioactivity Calibration is attached as
Incl 1.

2. This source was obtained under the authority of'lOCFR3l,
paragraph 31.8. On 10 February 1972 this source was diluted
to be used as an alpha reference source. .

3. The dilutions of the NES 039 New England Nuclear Americium
241 source have been removed from service and stored in a safe
until an amendment to the USAENPG AEC Byproduct Material
License allowing use of this material as a calibration alphsa
source is obtained.

WA (Dbt

1 Incl WALTER H. ABBOTT
Added 1 Incl LTC, CE
as Deputy Director




CERTIFICATE OF
RADIQACTIVETY CALIBRATION.

CERTIFICATE OF RADIOACTIVITY

Americium-241l Standard

_ .. Lot Number: 97¢
Half-Life: 1458 years

The a.ctlv:.ty of Amer:.clum-.?hl was found to be,

d 63 /?7/0}‘0(/0?[@5 //71'/ q S(,/Gt. \5’0, /970

DESCRIPTION OF THE STANDARD

Chemical Composition . , . AmClz in -
Physical Form ° ‘ Flame-seeled ampoule
* Volume - & milliliters

METHOD OF CALIBRATION

Aliquots of the solution were conpared to a standard certified by the
Yational Bureau of Standards by alpha counting on & 2 W ga.mma proportional
flow cournter.

PRODUCTION METHOD

Transuranic neutron capture process
| ERRORS

Rardom Errors (3 times the standard deviation)

a. Accuracy of the NBS Standard £2,0% -
b. Precision of the NENC )
measurements ... 23,0%.

QOverall Error

(2o o+ (30020 = 3,68

(BN New En land Nuclear

575 Albany Street Boston, Mass. 02118
+ CUSTOMER SERVICE: (617) 482-9595



ENPG-NPP (27 Sep 1972) 1st Ind MAJ Burchell/af/317-872- 3106

SUBJECT: = Inspection by Mr. R. F. Fish of AEC License
No. 50-07082-01

Headquarters, U.A. Army Nuclear Power Plant (SM-1A), Fort
Greely, Alaska APO Seattle 98733 4 October 1972

THRU: Deputy Director, U.S. Army Engineer Power Group,
. Fort Belvoir, Virginia 22060

TO: United States Atomic Energy Commission, Directorate
of Regulatory Operations, Region V, 2111 Bancroft
Way, Berkeley, California 94704

Source was transferred to U.S. Army Engineer Power
Group on 26 September 1972, Source was received on 15
February 1972 from U.S. Army Engineer Power Group for

~calibration purposes. Since this unit is deactivating

there will be no future requirements for sources of this
nature, thus this problem will not happen again.

,ﬂ////

GAIL P.- BURCHELL
MAJOR, "CE
Commanding




. \ UNITLL 5TATES j %
o N\ ATOMIC ENERGY COMMISSION

. DIRECTORATE OF REGULATORY OPERATIONS
REGION V
2111 BANCROFT WAY R
BERKELEY, CALIFORNIA 94704

. TELEFPHONE: 841-5121
KXV, 881

September 27, 1972

Department of the Army

U. S. Army Engineers Reactors Group
SM~1A Nuclear Power Plant

Fort Greely, Alaska 98733

Attention: Officer-in-Charge
Gentlemen:

This refers to the inspection conducted by Mr. R. F. Fish of this office on
September 11, 1972 of operations authorized by AEC License No. 50-07082-01

and to the discussion of our findings held by Mr. Fish with Major G. P. Burchell
and others of your staff at the conclusion of the inspection.

The inspection was an examination of the activities conducted under your
license as they relate to radiation safety and to compliance with the
Commission's rules and regulations and the conditions of your license. The
inspection consi«tod of selective examinations of procedures and representative
records, interviews with personnel, and observations by the inspector.

During this inspection, it was found that certain of your activities appeared
‘to be in noncompliance with AEC requirements. The item and references to the
pertinent requirement are listed in the enclosure to this 1etter. Please
provide us within 20 days, in writing, with your comments toncerning this
item, any steps which have been or will be taken to correct it, any steps
that have been or will be taken to prevent recurrence, and the date all
corrective actions or preventive measures were or will be completed.

Should you have any questiomns cbncerning this letter, we will be glad to
discuss them with you.

Sincerely,

6 ;/gzzg%igmith

. o Director
R ' " bcc:lBQ_Ch;gﬁ*_MAterials & Fuel Facil., (2)
E sure: ‘ : N .
a7;10 ure ‘ . ‘ RO Office of Operations Evaluation

RO AD for Procedures

cc: Department of the Army RO AD for Inspection & Enforcement

Deputy Chief of Staff for Logistics gg?c
Washington, D. C. 20310 " RO Files .

Attn: Chief, PEMA Execution Division
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N ' )

Department of the Army

U. S. Army Engineers Reactor Group
SM~1A Nuclear Power Plant

License No. 50-07082-01

Certain activities under your license appear to be in noncompliance with
AEC regulations as indicated below.

1. 10CFR30.3, "Activities requiring license', specifies that "mo person

shall...receive, acquire, own, possess...byproduct material except as
authorized in a specific or general license...."
Contrary to this requirement, a shipment of americium-241, containing
13,081 disintegrations per minute, was received on February 15, 1972
without being authorized by license No. 50-07082-01 or an appropriate
general license.

"ENCLOSURE



| } %JQ
ROUTING SLIP TO DIRECTORATE OF LICENSING / o -5 -/ =

J. C. Malaxa ,»/ ’

Materials Branch

R. B. Chitwood . .
Fuel Fabrication & Reprocessing Branch

Attached for your information is a copy of a recent enforcement letter
from a Regional RO Office to the following licensee:

Licensee:g_?%é/'w ?f’7})

License No: 59— /708 2~ o/

Date: 9 [ 7

/d‘jgm (. /? p>y

. Gen W, Roy, Chief
. Materials & Fuel Facilities Branch
Regulatory Operations
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UNLY GEATES
ATOMIC ENITGY COVMISSI\,‘

DIRECTORATE OF HiZGULATORY OPERATIONS
REGION V

2111 BANCROFT WAY '

BERKELEY, CALIFORNIA 94704 . reLkrrONE: sararay
’ EXT, 651

Sepfembef 27;.i972

Department of the Army

U. 5. Army Engineers Reactors Group
SM-~1A Nuclear Power. Plant
Fort Greely, Alaska 98733

Attention: Officer~in-Charge

Gentlemens:

This refers to the inspection conducted by Mr. R. F. Fish of this office on
September 11, 1972 of operations authorized by AEC License No. 50-07082-01

and to, the discussion of our findings held by Mr. Fish with Major G. P. Burchell
and others of your staff at the conclusion of the inspection.

The inspection was an examination of the activities conducted under your
license as they relate to radiation saifety and to compliance with the

Commission's rules and regulations and the conditions of your license. The
Iinspection consitliod of selective examinations of procedures and representative
records, interviews with personnel, and observations by the inspector.

During this inspection, it was found that certain of your activities appeared

‘to be in noncompliance with AEC requirewmcnts. The item and references to the

pertinent requirement are listed in the cnclosure to this letter. Please
provide us within 20 days, in writing, with your comments ctoncerning this
item, any steps which have been or will be taken to correct it, any steps
that have been or will be taken to prevent recurrence, and the date all
corrective actions or preventive measurcs were or will be completed.

Should you have any questions concerning this letter, we will be glad to
discuss them with you.

Sincerely,"

’,AJZJL{gﬂCWVu@
. v R. W mlth
v Director v _
RO Chief Materials & Fuel Facil, (2)

" ) : ' .
Enclosure: : o bees it oL
a/s ' RO AD for Procedures
ce: Department of the Army ggRAD for Inspectlon & Enforcement
Deputy Chief of Staff for Logistics NSIC
Washington, D. C. 20310 RO Files

Attn: Chief, PEMA Execution Division



Department of the Army

U. S. Army Engineers Reactor Group
SM=1A Nuclear Power Plant

License No. 50-07082-01

Certain activities under your license appear to be in noncompliance with
AEC regulations as indicated below.

l. 10CFR30.3, "Activities requiring license', specifies that "no person
shall...receive, acquire, own, possess...byproduct material except as
authorized in a specific or general licensé...."

Contrary to this requirement, a shipment of americium-241, containing
13,081 disintegrations per minute, was received on February 15, 1972

without being authorized by license No. 50-07082-01 or an appropriate
general license,

* ENCLOSURE



Commanding 0§f1cer _ * ‘ ' ) '
Si‘i‘l.é Gp&rat » ’ .‘/"
u.s. Army Eng in»er Reactors Group <
Frocess Contrel Scotion

Fort COreely, Alaska

-

*

Returrod herewith is your agylic&tiﬁn doted June 20, 190632,
Clbbal %

for anwmadmuul to Licenmse Wo. 50-70332-1. The agpplication was

nol suebmitted thros ; s gppropriste Aoy chaanels. Tuc Arny has
requested us and we have agrecd not (o take action on any
applicaﬁiou wiiieh hae not been gubaitied through appropriat
chanazic. ALl applications must Le submltted throush the

GEfics of the Surnsen Genersl.

aiusn Bagein

Tsotoper Braneh

Division of Licensing
gud Regulation

Enclasurs:
As statoed zhove

ec: Office of the Surgeon General

OFFICE p

SURNAME »

DATE p

6/26/63

Form AEC=-318 (Rev. 9-63) ' 0. 5. GOVERNMENT PRINTING OFFICE 16—62761-3
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Coreameiing GIf

Bit-1A Opevations

H.8, deny Loplinter Regctors Oroup

frocess Coalrol Section

Fort Gzecly, Alaske

Dear Fir:

feturned terawith is your applicstiocn dated June 23, 1263,

for smendenl fo Licsase Ho. 50-7042-1,  The applicarion uas
net gubmitied Chwough appropriste Amvw chaanels, The Anvy has
requestied o aad we have agteod mot o take action oun any

applicaslon wiich hae not been subnuitted through appronriate

chanaeiz. All epplications must be submitted throush the

Sincurely yours,

dmthan Zassia

Isatopes Braach )

Bivisinn of Licensing
&l dagulgtios

Enelesure:
& etated ghowe

cc:  OEfice of the Sorzeon General -

12:18
Hbgssinics
6£24/463



Commanding Officer
U. 8. Arny Enginecr Reactors Group
Fort Crecly, Alash

Desr Sixe

hiz iz in reference to your application dated March 15,
1203, fov ancendment to Licensc Yo. I9-7082-1.

In order (o contiaue review of your applicetion, it ls.
necessary that you specify the make and model number of
the entimony beryllium source you desire to possess. Also,
we request that you clarify the statement of purpose ‘used
in conjunction with the reactor stari-up source",

Upoa receipt oi this information, we shall continuve roview
oi this application.

Sincerely vours,

Hathan Basgin

Isotopes ¥ranch

Bivision of Liecensing
and fegulation

cc: Office of the Surgeon General

bce: Region V, Compliance -

- OFFICE p LRYEB M

/ym
SURNAME p mjg%cs

DATE p 5/9/63

Forin AEC-318 (Rev. 9-53) . S. GOVERNMENT PRINTING OFFICE  16—62761~3
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Form AEC-551 E

UNITED STATES ATOMIC ENERGY COMMISSION
(‘1/§/56) DIVISION OF COMPLIANCE
INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT
1. LICENSEE 2. REGIONAL OFFICE
il BT e E Taie FLad ] Region V, Div:lsinn of mli—m
Crpie A Al AK £ ualn & Fo pANT gili Atmi; Energy Commission
. Bancroft Way
Fopgt reect Y, Srpthb p 0
f i f A
J ! %722 Berkeley, California 94704
3. LICENSE NUMBER(S) -4. DATE OF INSPECTION
S T0Es - Fen, )M TILE

5. INSPECTION FINDINGS

}@A.
- Os.

10 CFR 20.203(b) or 34.42

No item of noncompliance was found.

Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA.

-«
[ C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AR w - %
10 CFR 20.203(c¢) (1) or 3442 3
= E
[ D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACT:V;I'E?,%EA 514 ?.,‘i‘
10 CFR 20.203(d) ';c-vc, f‘?) cr?‘
™ : -
¢
[C] E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIA ; ‘3"—, -~ |$|
10 CFR 20.203(e) o \;:-?' on ©
[Te (-( .
[(] F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL g‘) o O -
10 CFR 20.203(f) (1) or (f) (2) = c:; ' Ot
g o
[1G A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures w as'not properly posted or
made available. 10 CFR 20.206(b)

[JH. Form AEC-3 was not properly posted. 10 CFR 20.205(c)

1
s

Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 34.33(b)
Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or 34.43(d)

[[J K. Records of receipt, transfer, disposal, export or inventory of li.censed material were not properly maintained

10 CFR 30.51, 40.61 or 70.51

[ L. Records of leak tests were not maintained as prescnbed in your license, or 10 CFR 34.25(c)

{7} M. Records of inventories were not maintained. 10 CFR 34.26

{0 N. Utilization logs were not maintained. 10 CFR 34.27

/.f L
I AR (A

(AEC Compliance Inspector)

,/’/”

6. LICENSEE'S ACKNOWLEDGMENT . 'f‘

The AEC Compliance Inspector has “expléined and I understand the items of noncompliance listed above. The items
of noncompliance will be corrected within the next 30 days.

(Date) (Licensee Representative — Title or Position)

COPIES: O LICENSEE: [J COMPLIANCE REGION; J piIv. OF ST. & L]C: REL.: %IV. OF COMPLIANCE
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_ I NOTE T0: Nate %a/vu‘»: L>.-.'i—=6—uq'mecx_. -
12 S FROM: %_«_?°AW' Bpocketﬁ? Enforcement Branch
o " Divisién of’State and Licensee Relations
S SUBJECT: COMPLIANCE INSPECTION HANDLED UNDER 592 PROCEDURE FOR
i BYPRODUCT MATERIAL LICENSE- NO, 50-Tc82-
. ISSUED 70 Dept. of A‘«MJ Yot Gl M ko

As a result of the inspection conducted on .&&Z}: 20 G466
the subject licensee submitted an applicati v '

>

liance Office and the
If, after evaluating the
be denied, please infomm
te enforcement action cai.

L licensee subsequent to the inspection.

' application, you determine that it must
the Enforcement Branch So that appropria
be taken concurrently with the denial,

The attachments should
finished with them,

be returned to the file room when you have

: Attachments

SR T

‘

SRR S b s B B 6 Yot

5
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TO

FROM

SUBJECT:

h Y ) * PeS' W

o

pEry  C o g e
. UNITED STATES GOVERNMENT dé

”‘\l

M emomna’um

R. G. Page, Chief, Enforcement Branch ' DATE: October 25, 1966
Division of State and Licensee Relations

H. E, Book, Senior Radiation Specialist dﬁ &c’k

Region V, Division of Compliance

DEPARTMENT OF THE ARMY, SM-1A NUCLEAR POWER PLANT, FORT GREELY, ALASKA
LICENSE NO. 50-7082-~1

CO:V:HEB -
Attached is a copy of the licensee's reply to our letter and Form AEC-592
concerning an inspection conducted on September 20, 1966,

We consider this reply satisfactory.

You will note that the licensee has applied for amendment to correct Item
5.a. on the Form AEC-592,

Enclosure:
Ltr dtd 10/19/66
fm E, W, Blanchard

cc: L. Dubinski, CO:HQ, w/encl,
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HEADQUARTERS,FORT GREELY.ALASKA
APO SEATTLE 98733

19 QGT 1966

T0:

U. S, Atomic Znerzy Conmisszion
Zivision of Corwliance

Region V, 2111 Zancroft Vay
Berkeley 4, Califsrnia

-
1. Reference Letter your headguarters, dated 3C September with
enclosed Yeor: 4al=502, :
2. The following action has teen tziten, or will te acconpliched,

e p
as indicated, regarding the discrevancies noted on Form AZ0-592 refer-
enced above:

a. Reference vara 5 a. The addition of the nominal 1.1 milli-
urie cobalt-50 scurce fzbricated by Trzcer Lab to subject license was
G o

=)
reguested by a request for amendment (A3C Form 313) dated 27 Sevtember.

(¢}

b. XReference para 5 b. The 20.5 curie polonium-210 beryliunm
neutron source will be packaged for shipment and subsecuent dizposal on
20 Cctober.

¢. Reference nara 5 ¢. The internal vrocedures of the 3i-1a
s d to include a suspense systenm

Health Fnysics section have been modifie
for leak testing all sources.

OR THI CUIIANIDIR:

-
&

2 Incl LLJ""‘I:I'::) \iAf’.
as . 1L, AGC

Pl
RIRARR A o 84

Copy furnished:

o~ vty e T .-
Sy USARAL . :
LT CTATRE
ALt .-;?u*..u.-
-
" .-
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TO

FROM

SUBJECT:

semcromee  # o ) H&s
GSA GEN. REG. NO. 27 , o
UNITED STATES GOVERNMENT

Memorandum

‘* R, G, Page, Chief, Enforcement Branch DATE: September 30, 1966

Division of State and Licensee Relations

- H. E, Book, Senior Radiation Specialist

Region V, Division of Compliance

DEPARTMENT OF THE ARMY, SM-1A NUCLEAR POWER PLANT, FORT GREELY, ALASKA
LICENSE No, 50-7082 1

CO:V:HEB

Attached are copies of a letter of transmittal and Form AEC-592 which
were mailed to the subject licensee on this date, Also attached is a

copy of the inspection notes which contain information gathered during
the inspection,

The licensee stated that he plans to apply for a license amendment to
correct Item a., on the attached Form AEC=592.

Enclosures:

1, Transmittal Letter, w/Form AEC-592
2, Inspection Notes

cc: L, Dubinski, CO:HQ, w/Transmittal
letter and Form AEC-592




UNITED STATES
ATOMIC ENERGY COMMISSION

DIVISION OF COMPLIANCE

REGION V
2111 BANCROFT WAY o _
BERKELEY 4, CALIFORNIA TELEPHONE: THORNWALL 15620

IN REPLY REFER TO:

Septezber 30, 1566

COnmandiag Officer
Headguarters, Fort Gresly
APy Seattis, Kashington $8733

Dear 8ir:

This letter velates to the discussion Mr. Fish of this cffice held
with Major Joaathan D. Nottisgham sxd others of your steff at the
conclusion of the recent imspection of AEC License Ho. S0-7082-1.

In particulsr, as & result of this inspection, certatn of your licensed
ectivities appesr to be ln noncompliance with AEC requirepents. The
itexs and references to the pertinent vecuirements gre listed in
paragrapt: 5 un Form AEC-5%2, enclosed. As noted on the form, Iten ‘'c™
has been corrected.

The purpose cf this letter is to give you 8n opportunity to advige usg
iv writing of (8) your position concerning itess s and b. on the
‘ferm, (b) any corrective steps you mey heve tsken or plan to tske with
respact to these two itema, ang {c) the date gl] cerrective sction wes
or will be completed.

Your reply should be sest to us within 29 devs of the date of this
letter to asevre that it will receive proper attenticon in our further -
evalostion of the matter.

Should you heve any questions concerning this matter, vou wdy communicste
directly with this office.

Sincerely yours,

R |
R. W. 8nith
Pirector

Enclosure:
Form AEC-592

cc: Major Jonathan D. Nottingham, OIC, w/Form AEC-592



Form AEC-592
- (5-62)

UNITED STATES ATOMIC ENERGY COMMISSION
DIVISION OF COMPLIANCE

1. LICENSEE 2. REGIONAL OFFICE
Department of the Army ' Region V, Division of Compliance
SM-1A Nuclear Power Plant ) U. S. Atomic Energy Commission
Fort Greely, Alaska 2111 Berkeley Way
Berkeley, California 94704
3. LICENSE NUMBER . 4. DATE(S) OF INSPECTION
50-~7082-1

5. The following activities under your license (identified in Item No. 3 above) appear to be in noncompliance with AEC regulations
or license requirements, as indicated. . ’

@&, A nominal 1.1 millicurie cobalt=60 source fabricated by Tracerlesb was possessed
without a valid AEC license a8 required by Bectiom 30.3, Title 10, Code of
Federal Regulation,

b. A nominal 20.5 curie polonium=210 berylium neutron source was not leak tested
upon removal from the pressure vessel, after having been in the reactor more
than six months, as required by Condition 15 of the license.

¢. Five strontium=90 internal check sources, used in Jordan Electronics survey
. meters, were not leak tested during the 15-month period between June 1965 and
September 1966, which violates Condition 14A of the license. We are aware
that these sources were lesk tested on September 18, 1966, and the results
showed removable contamination was less than 0,005 microcurie.

ORIGINAL SICKFD BY
Supplementary page Rone attached. R, ¥, Fish L £ Hn A 9130166

AEC Compliance Inspector i Date

ORIGINAL: LICENSEE. copries: [] co recloN (] co HEADQUARTERS D/L&R HEADQUARTERS.
) 1.S. GOVERNMENT PRINTING OFFICE : 1963—O~665311 . 882-995



ORIGiNAL WD B

592 Notes EFRey & . Inspector g -F€- EL
Fish/msa ORIGIFAL Siuv wr _ -
9/30/66 : ., & wai o Reviewer /(G -3 -4

Department of the Army
SM=~1A Nuclear Power Plant
Fort Greely, Alaska
License No, 50-7082-1

1. An announced reinspection of the subject licensed program was conducted

on September 20, 1966, by R, F, Fish, Region V, Division of Complisnce,
Mr, Richard L, Mikkelsen, USPHS, was present during this inspection as
a representative of the Alaska Department of Health and Welfare, The
following licensee persconnel were interviewed during the inspection:
Major Jonathan D, Nottingham, OIC
Plants Bragnch
CW2 George 0. Wilkinson, Plant
Superintendent
SFC Robert J. Springer, Health
Physicist
At the conclusion of the inspection, a verbal summary of the findings
wag given to Major Nottingham and CW2 Wilkinson., The results were also

discussed with SFC Springer, Three items of noncompliance were noted

during the inspection, A nominel 1,1 millfcurie cobalt-60 sealed gource,

" fabricated by Tracerlab, was possessed, This source was added to the

license by Amendment 2; however, Amendment 7, which amended the license
in its entirety, omitted it, The January 7, 1965 application which re-
sulted in Amendmaqt 7 did not 1list thia-source as one to be possessed,

A review of the records showed the five strontium=90 calibration sources
were not leak tested during the period July 1965 through August 1966,

In October 1965 a polonium=210 neutron startup source was removed from

the reactor. The source was not leak tested upon removal and has not




been leak tested since,

The licensee stated that the omission of the Tracerlab source from the
application was an oversight on their part, It should be noted that
other personnel occupied the responsible positions at the time of the
application, The licensee intends to submié sn application to DML re-
questing authorization to posseas the source, Concerning the failure
to leak test the strontium=90 sealed sources, a wipe test was made on
September 18, 1966, with no remo&able contamination detected, Several
corrective actions were discussed regarding the leak testing of the
polonium=210 neutron source, One possibility is to ship the source

a8 waste immediately upon removal from the pressure vessel, Condition
15 could be amended to require leak testing upon removal from the
vapor container rather than the pressure-véssel. A third possibility
was to alter the leak test procedure, i,e,., ;ample the w;ter in con~-
tact with the source or wipe the outside of the shielded container
used to store the source. No final decision was made in regard to

the action to be taken to correct the noncompliance,

The SM~1A nuclear power plant {s operafed by the staff at Fort Greely.
Major Nottingham, 0OIC, Plahts Branch, i8 responsible for all the power
plant operations (conventional and nuclear) at Fort Greel&. He re~
ports to the Post Engineer. An brganization has been estgblished under
Major No;tinghag,to operate the SH-lA‘réactor; .The Plang Superintendent
is CW2 Wilkinson; who reports to Méjot Nottinghém. The Plant Super-
visor, MSG Buteau, reports to Wilkinson, Administratively, SFL Robert
Springer, the Senior Health Physicist, reports to the Plaﬁt'Supervisor;

however, functionally significant safety problems are handled by direct



discussion with Wilkinson and Nottingham. Also reporting to the Plant
Supervisor sgre the following functions: |

Maintenance Supervisor (SFC Schaffer)

Mechanical Section (SP6 Drew, senior repairman)

Instrument Section (Mr, Isenhoff)

Electrical Section

Operations Supervisor (SFC Garrison)
The Operations Supervisor is responsible for the operation of the re-
actor, There is8 a Shift Supervisor for each of the four shifts - all

Shift Supervisors report to the Operations Supervisor,

The radiation safety program is the responsibility of SFC Springer.
SP6 Mallory is a Health Physicist from Fort Belvoir, on temporary loan,
who is under Springer's direction. Mr. D. Clark operates chg chemical
laboratory. Major Nottinghem explained that, because the staff is
sﬁall, persons are rotated through the various jobs, Therefﬁre. there
are several persons (i.e., Shaw and Dilworth) on the staff who have
served in the capacity of Heslth Pﬁysicist. It should be ﬁoted that
the radiation safety program has been established for the nuclear re=
actor which is exempt from licensiﬁg. The subject license authorizes
sealed sources used for calibration of survey meters and instruments
associated with reactor operation, It also covers the possession of

a polonium=210 neutron, reactor startup source. Licensed material is
used by the fpllowing personnel: Springer, Garrison, Dilworth and

Mallory. Mallory uses the material under the direction of Springer.

The licensee has established an Isotope Committee, The Committee's
compoéition is shown in Attachment A to this set of notes, Major
Nottingham stated that the Committee meets on an informal basis and

there are no minutes kept. Radiation safety problems are resolved



7.

.4.

by discussion of the three members ascting both as a committee amnd in
the normal course of their positions. Essentially all of the radia-

tion safety problems are associated with the reactor and its operations.

All written procedures pertaining to the operucions'conﬁucted under the
subject license have been approved by DML, Copies of the procedures

have been distributed to all responsible personnel,

Since the last inspection on August 7, 1964, the licensee has receive&
a 100 miilicurie cobalt~60 source and a 45 curie polonium=210 neutron
source, No radiocactive material has been disposed under the subject
license either by transfer or as waste, There have been no exports or
imports under the subject license, All receipts of material are docu-
mented, One of the two neutron sources is held under the license (the
other i1s in the reactor), The licensee's inventory was as follows:

Polonium=210 <~ one nominal 20,5 curie neutron source
(U, 8. Nuclear Type 386)
Strontium=90 = two sources of four microcuries each
three sources of three microcuries each
used in Jordan survey meters
Cobalt=60 = one AECL source = nominal 57 millicuries
one Tracerlab source ~ nominal 1,1
millicuries (wf a«»ﬁu.% o M)
one U, §, Nuclear source = nominal 100
millicuries

9. The facility description contained in the notes of the August 1964 in-

spection are still current. The Tracerlab source is stored in the
block of concrete in the demineralizer room. The 100 millicurie source
18 in its original ghieldéd shipéiné coﬁéainer, whiéh is;stbred'iﬁ the
corner of the laboratory adjacent to the reactor vapoxr container - a

diagram of the laboratory was submitted with the January 7, 1965 license

application,. The nominal 57 millicurie cobalt=60 source is in the in-



10,

11,

12,

-5-

strument room, The source is mounted in 2 shielded box of lead bricks

which are on a table, The box is designed to provide a beam of radia-

Ation and the table serves as a calibration range. The nominal 20.5

curie neutron source was in a two~inch, lead-shielded container stored
in the reactor vapor contdinei. This container was to be removed from
the reactor vapor container in the immediate future and transferred to

U. 8, Army Edgewood Arsenal for disposal,

A review of the posting and labeling shé;d no violation of 10 CFR
20,203¢(b), (e)(1) and (f). A Form AEC-3 was posted on the wall near

the main entrance to the building,

The licensee's radiation instrumentation was found to be as described

in the January 7, 1965 license application,

The licensee's personnel monitoring program igcludes both film badges
and pocket dosimeters. The film badges are supplied by the Army Signgi
Depot and exchanged on a frequency of four weeks, four weeks and five
weeks per quarter, The dosimeters are radiacmeter model 1M~SE/PD
with a range of 0 to 200 mr, No records are kept of the exposures
shown by the dosimeters, Film badge tésults are kept on Form DD1141 _
{one for each person), These forms are maintained by the-ﬁedicgl pér-
somel, The film badge readings. are also kept on g form maintained
by the Health Phyqicist. These latter forms, newly initiated, recprd
the following informationz ngme, service and/or social sechity
number, date of birth, value for 5(n-18), accumulated dose, and expo-
sure shown on each badge, The exposure received during 1966'waé

found to be typical, The following exposures were received during



13,

14,

-6-

1966 by persons associated with the subject licensed.program:

R. F, Dilworth 2,75%97r through August 21, 1966
W. C. Garrison 0.,3657  through August 21, 1966
J. D, Nottingham 0.430 " through August 21, 1966
R. Springer 1.1057 through Avgust 21, 1966
W. C. Mallory 0.4417°  August 21 to September 19, 1966*

*Dosimeter reading because film badge result not yet received,
The Form DPD1141l also provides information on each employee's exposu;e

history,

The licensee's survey program includes measurement of radiatién levels
and removeble contamination at various locations in the reactor facility,
The frequency of these surveys depends upon the locations and activities
at a given time (from more than one per day to one per month). Results
of the surveys are recorded on a standard form, The radiation level at
tﬁé surface of the container holding the 100 millicurie cobait-60 source
was 20 mr/hr, According to the records, the radiation level at the sur~
face of the shielded container, int§ which the 20 curie poléniumPZIO
source was placed, was 100 R/hr at the time of insertion, According

to Springer, this level is now abodﬁ 5 R/hr, The radiation lgvel at

the surface of the container housing the nominal 57 millicurie cobalt=-60

source was leas than 1 mr/hr,

Leak tests of the sealed sources are performed by the health physics
staff using the procedures contained in SOP #3101 which was submitted
with the application dated 3anuary 7. 1965, Results of alllleqk_tegta
are recorded on a form éenerated specifically for'tﬁat pufpo#e..'One
of the columns is for showing the results in microcuries. A review of_
the records shows the cobalt=60 sources have been leak tested on a six-

C(Em Bon Leass)
month frequency, The five strontium-90 sealed sources were leak tested



-7-

on September 18, 1966 and before that in June 1965 = a period of 15
months between tests, All leak test resulte showedlless than 0,005 «c

removable contamination,

15. The nominal 20 curie polonium=210 source was removed from the reactor
pressure vessel in October 1965, The source was placed in a two-
inch thick lead=-shielded container and stored in the reactor vapor
container, The source was in the reactor for more tham six m&nths.
The source was not leak tested upon removal from the'pressure veseel
and has not been tested since =~ reference Conditions 14 and 15 of
licensge, The licensee explained that it was not practical to lesk
test the source upon its removal from the pressure vessel aue to the_
high levels of radiation resulting from activatién of the capsule
material = see paragraph 13 gbove, It should be noted that the re-
actor vapor container is a contaminated area and entrances into it

are during reactor shutdown periods with appropriate controls,



ARGEN Radlolozical Control Assizamonts

S¥=1A Perscnnel 01C, Planié Hranch VE 8 sep 66

s The follovihg perscnnel are sssigned the adminiatrative duties as
indicated:

Radiolozical Protection Officer Ca2 Goorgo O. Wilkinson, W2214461
. ’ Deputy SFC Robert J. Springer 3a19353539
Doputy Hre. George Fo Ehaw, DAC, 59

2 Under the provisions of par 5 & (3), ARNO=580, the following perscnnel
are appointed to, and shall comprise, the SNe1A Isotope Comuittees

' Chairman MAJ Jonathan D. Nottingham, O 75733
lombey . CW2 George O, Wilkinsonm, W2214461

. Secretary . -~ B¥C Robert J. Springer, RA19353339
Dints JONATHAR D, NOTTINGHAM
1-Bul Board MAJ, CE
l-Ba Indiv Concerned . OIC, Flants Branch, PE
l=File ' .

z *
7

. - /?fﬁLc%the4$f7 (%
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Form AEC-591 UNITED STATES ATOMIC ENERGY COMMISSION - E_ 3
(11-62) DIVISION OF COMPLIANCE -

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT ,6& (r)

1. LICENSEE . 2NN oFFice
Department of the Army NIVISISH OF COMPLIANCE

SM-1A Operations
U.S. Aruy Engineer Reactors Group
Process Control Section

Fort Greely, Alasks

U. S. AT8 i‘v’h EhEPG{ COMMISSICN

111 BEHOROFT WAY
52-':,'1.:':1 : C 1"":?3“ 84104

3. LICENSE NUMBER(S)

License No. 50-7082-1

4. DATE OF INSPECTION

“August 7, 1964

5. INSPECTION FINDINGS

B A. No Item of noncompliance was found. -

D B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA.
10 CFR 20.203(b) or 31.302

D C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA.
10 CFR 20.203(c) (1) or 31.302

D D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.
10 CFR 20.203(d)

D E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(e)

[:] F. Containers were not propérly labeled 1o indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(f) (1) or (f) (2)

E] G. Storage containers were not properly labeled to show the quantity, date of measurement, or kind of radioactive material
in the contaxners 10 CFR 20.203(f) (4)

D H. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was not properly posted or
made available. 10 CFR 20.206(b)

D. I. Form AEC-3 was not properly posted. 10 CFR 20.206(c)
D J. Records of the radiation exposure of individuals were not Properly maintained. 10 CFR 20.401(a) or 31.203(b)
D K. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or 31.303(d)

D L. Records of receipt, transfer, disposal, export or inventory of licensed matenal were not properly maintained.
10 CFR 30.41, 40.61 or 70.51 :

D M. Records of leak tests were not maintained as prescribed in your license, or IO/CFR 31.105(c).
4
D N. Records of inventories were not maintained. 10 CFR 31.106

E] O. Utilization logs were not maintained. 10 CFR 31.107

(AEC Compliance Inspector)

6. LICENSEE’'S ACKNOWLEDGMENT

The AEC Compliance Inspector: has explamed and I understand the items of noncompllance hsted above. The
items of noncompliance will be corrected within the next 30 days. : :

(Date) (Licensee Representative — Title or Position)

COPIES: [ LICENSEE; [ COMPLIANCE REGION; %v. OF LIC, & REG.: 0O DIV. OF COMPLIANCE



Fom(.9A6£],§:-591 (Tentative) UNITED STATES ATOMIC ENERGY COMMISSION /

DIVISION OF COMPLIANCE
INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

7

1

. LICENSEE 2. REGIONAL OFFICE

Department of the Army
SH-1d ‘gf;r;tig: fesotors Gro REGIBH 'V

«S. ngineer Reactors Group! pDiVISION OF COMPLIANCE

Process Control Section Ft Greelyl y 's ATOMIC ENERGY COMMISSION

Aleska |
3. LICENSE NUMBER(S) - 2111 BANCROFT WAY
50-7082-1 BERKELEY 4, CALIFE}RNIA
4. INSPECTION FINDINGS Date of ,nsm,'ion % Ostober 1962

[_—_l A. No ltem of noncompliance was found.

D B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA
10 CFR 20.203(b)

[:l C. Rooms or areas were Vnot properly pésied to indicate the presence of o HIGH RADIATION AREA.
10 CFR 20.203(c)(1) ‘

D D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY
AREA. 10 CFR 20.203(d)

D E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(e)

D F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(f) (1) or () (2)

D G. Storage containers were not properly labeled to show the quantity, date of mecsuremont or kind of
radioactive material in the containers. 10 CFR 20.203(f) (4)

,:] H. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating proceduros was nof
properly posted or made available. 10 CFR 20.206(b)

ﬁ I. Form AEC-3 was not properly posted. 10 CFR 20.206(c)
D J. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a)
D K. Records of surveys or disposals were not properly maintained. 10 CFR 20. 401(b)

D L. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly
maintained. 10 CFR 30.41, 40.61 or 70.51

D M. Records of leak tests were not maintained as prescribed in your license.

%ZJJMZ‘(‘ M

- AE Represen ative

S. LICENSEE'S ACKNOWLEDGMENT

The AEC representative has explomed and | understand the nems of noncomplmnce listed above, if any. The

items of noncompliance will be corrected within fh/onqxi 30 days.

’

ZMA/ //,x,{9 /\_

Date Licensee Reprcsentahve /

COPIES: [JLICENSEE; [JCOMPLIANCE AREA; bfv. OF LIC, & REG.; [JDIY. OF COMPLIANCE (2)
. GPO 918462




DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314

REPLY TO
ATTENTION OF:

5 September 1973

SUBJECT: Cancellation of AEC Byproduct Material License No. 50-07082-01

U. S. Atomic Energy Commission

Division of Material Licensing

ATTN: Mr., Robert Brinkman, Isotopes Branch
Washington, D, C, 20545

Dear Mr. Brinkman: -

Please cancel AEC Byproduct Material License No. 50-07082-01, expiration
date: 31 January 1974, issued to Department of the Army Engineer Reactors
Group, SM-1A Nuclear Power Plant, Fort Greely, Alaska. .The SM-1lA Nuclear
Power Plant, located in Fort Greely, Alaska, is in the final stages of
decommissioning. All licensed byproduct material has been removed from the
SM-1A Nuclear Power Plant in accordance with Army Regulation 755-15,
Disposal of unwanted Radioactive Material.

Sincerely, .
ot Y
1 Incl ROY DAVID ASHLEY
Ltr HQ US Army Engineer Assistant for Industrial Hygiene
Power Group 3 Aug 73 "Safety Office

COPIES

ﬁmfﬁa@@Mp"Eﬁ

4082y
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1701,
e D he !
. DEraRTIIRT OF Tai ARMY .
FFICEL CF TH: CHILF OF EN3INEERS
USA Irngineer Reactors Group >
.- . . /,
S:~-14 Overations : ¢77[9

ArG 733, Seattle, washington

ARGSH 12 June 1963

United States Atomic snergy Commission
Washington 25, >.C. '
A.TK: Nathan 3assin
Icotope 3ranch .
Jivision of Licensing and Regulatio

Dear Sir:

Zeference uy application dated i.arch 16 1963, for amendzent
to license No. 52-7082-1, and telephone conversation between you
and Captain Fewsom of Cuerations Cfusiort Dz .artment of the Arm
i{uclear rower rrogram. ' ’

The following information is forwarded fcr incoryorating
with my agplication?

v

1. Inclosure 1, Jrawing AEE 432 (4LLO).
. . - -~ . .
2. Inclosure 2, Drawing 3-0039 (U.S. Muclear,.

3. The I'o-3e source will have a strength of 45 curies
be .. T.5. Huclear Type 38% neutron source. '

and will

L. The Sb-fe cazsule will be inactive when inserted
in tre rsactor and will be handled as radiocactivs wzste raterizl
after removal from the cone in the future. ’

2 Incl ~ALTEA H. ABSOTT .
as Captain Cx
CI<, Li=14 Cger.
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HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON 25, D. C.
IN REPLY REFER TO

MEDPS-PO ' . 6 March 1961

Isotopes Branch

Division of Licensing and Regulation
U. S. Atomic Energy Commission .
Washington 25, D. C. ’

Gentlemen:

The inclosed copy of a letter from Office of the Chief of
Engineers, APO 733, Seattle, Washington to The Surgeon General
requesting that Item 6 (b)(2) of Byproduct Material License No.
50-7082-1 (A63) be changed to read ". . .two sources of 4 micro-
curies each" is forwarded for your approval and action.

Sincerely,
1 Incl CHARLES W. KRAUL
as Lt Colonel, MC

Preventive Medicine Division
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DEPARTMENT OF THE ARMY
OFFICE OF TEE CHIEF OF ENGINEERS
USA Enginser Reactors Group
SM=1A Operations

APO 733, Beattle, Washington

"ARGSM _ 14 February 1961
SUBJECT: . Amendzent to Byproduct Material Licemse

703 The Burgeon @eneral
Departuert of tke Army
Washingten 25, D. C.
ATTN: MZDCE

THRU s Commanding Officer
Yort Greely, Alaska
ATIN: ARGMD

le Referencest

a. Letter, Filer ARGSM, subjectt "Tranemittal of Annli-
cation for Byproduct Material License, AEC Fors 313", dated 23 KNov-
ember 1960, :

. Letter, File: MEDPE-PO, subjest: *“Bypreduct Material
Liceunse™, dated 27 January 1961. _ -

2+ Application for a specific byproduct material licerss was
transzitted by reference l.,a, U, 8, Atomic Energy Commission Byproduct
Material License Rumber 50-7082-1 (A63) was forwarded to this Activity
by reference 1.0,

3+ Bo much of Item 6. (») (2) of Fora AEC 313 as reads, "* °,
one source of & microcurics/." was iz error and shomld boe changed to
read: % ¢  two sources of & microcuries eack/," .

4o It is therefore requested that Item 8.B, of UBAEC Byproduct
Material License Number 50-7082=1 (A63) be amended to read: "Two
sources of & microcuries each.”

RICKLRD L. HARRIS
, , ' : ‘Captain, Corps of lngineorl S
- - Ofticer-In~Charge, SM~lA Oporctions

33108



HEADQUARTERS ' D 4 7 7
DEPARTMENT OF THE ARMY \ ?>
OFFICE OF THE SURGEON GENERAL J
WASHINGTON 25, D.C.
"IN REPLY REFER TO

MEDPS-PO . _ 24 January 1961
' gr- /
Isotopes Branch SO - 70
Division of Licensing and Regulation s
U. S. Atomic Energy Commission g 7
Washington 25, D. C. : : £t ./ 22?%'6; /
Gentlemen:

Reference is made to our letter to Isotopes Branch, Division
of Licensing and Regulation dated 17 January 1961 which recommended
approval of an application for a Byproduct Material License for Fort
Greely, Alaska. o ' S

The inclosed correspondence from the Chief of Engineers includes
additional information and certain changes requested in Items 1(a), 1(b),

and 3.
Sincerely,
e Cleaih v I
1 Incl B CHARLES W. KRAUL
AS ;o L Tt Lt Colonel, MC
L }. ¥  Preventive Medicine Division
PRSI ; v - = ;\\c
1 "\ ~
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MEDPS-PO ' 24 January 1961

Isotopes Branch

Division of Licensing and Regulaticn
U. S. Atomic Energy Cocmmission
Washington 25, D. C. '

Gentlemen:

Reference is made to our letter to Isotopes Branch, Division
of Licensing and Regulation dated 17 January 1961 which recommended
approval of zn application for a Byproduct Materiel License for Fort
Greely, Alaske.

The inclosed correspondence from the Chief of Engineers includes
additional information and certain changes requested in Items 1{(a), 1(b),
and 3. '

Sincerely,
1 Incl CHARLES W. KRAUL
A3 1t Colonel, MC

‘Preventive NMedicine Division
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SECURITY CLASS. _ATJON (If enp)

DISPOSITION FORM

FILE NO. , SUBJECT ’
ENGSD | Appllcatlon for Byproduct Materlal Lacense
™ s . FROM  CofEngrs , DATE 16 Jan 61 COMMENT NO. 1

»

Attn: MEDCE-OH - : _ HARDIN/72706

| 1. References-- -

~

2. Inclosed letter, with 1nclosures, from SM-14 Operatlons, U. Se
Arny Englneer Reactors Group, Fort Greely, Alaska dated 23 November 1960,

b. Telecon of 3 January 1961 between representative of your Preventive
Malntenance D1v1810n and Mr, S, E, Martin of this office, - _

2. Request following changes on Form AEC-313 be made= 

a. Item 1 (a) - Ghange to read "Officer-In-Charge
U, S. Army Engineer Reactors Group

Fort Greely, Alaska
APO 733, Seattle, Washlngton"

b. Item 1 (b) - Delete "Not Appllcable"
ce Item 3 - Delete "h5_56380-1 (MSGT W. R. Gwinn only)"

= 3. It is further requested that license be forwarded to this office for
transmittal to the applicant at which time he will be informed that Fort Greely,
Alaska must have their own AEC license for the sources when plant is turned over
to them and that license issued to SM-lA Operatlons must be returned thru channels
for cancellation,

~

L. This office has no objection to direct notlflcatlon to applicant as to
action taken on application.

FOR THE CHIEF OF ENGINEERS:

INS _
Division,

1 Incl

FORM
D D 1t FEB 50 9 6 REPLACES NME FORM 9. 1 OCT 48. WHICH MAY BE USED ) . ) €48~—16—54801-3  U.S5. GOVERNMENT PRINTING OFFICE

e e B B s e B e e e a L af eanlae et Dd el e




FORM AEC-374A
{10-61)

Bensrirant of fRe Aoy
fi- 12 Operatious

" S, ATOMIC ENERGY COMMISSION

MATERIAL LICENSE
Supplementary Sheet

Uuh. Arpy Buglocer Aaasclors Group

Frocess Contral Scciion

Fort Grecly, Alasha

Iz accorsiance with letisr dated June 13,

as follows:

-4 -
2N

Trers &4, 75, ond L5

are anonded to read:

Page_ ! of _} Pades

N
L 3RS
S Fade g

€Al

Amendment No._<

License Number

1363, Licoense Ho. 50-7842-1 iz emendes

6. Byproduct material
(element and mass number)

S

£ ocwioatone P

7. Chemical and/or physical form

S Yuf. Buclesgr Ty L
fealed Heutron fow

8. Maximum amount of radioactivity which

licensee may possess at any one time

&, Ewr gource of &5 cawiea

& Antporized use

Date

For the U. S. Atomic Energy Commission

by.

Original Signed by
Kathan Bassin

. . Division of Licensing and Regulation
A 3L Washington 25, D. C.



" S. ATOMIC ENERGY COMMISSION Page. of L Pages

MATERIAL LICENSE
s Supplementary Sheet

/ . License Number_ 20-7082-1
: ' ' (A65)
/ . Amendment No._4

Department of the Army
SM-1A Operations
U.S. Army Engineer Reactors Group
Process Control Section
- Fort Greely, Alaska

In accordance with letter dated June 13, 1963, License No. 50-7082-1 is amended
as follows:

Items 64, 7A, and 8A arc amended to read:

6. Byproduct material - 7. Chemical and/or physical form |[8. Maximum amount of radioactivity which
(element and mass number) _ licensee may possess at any one time
A. Polonium 210 A, U.S. Buclear Type 386 A. One source of 45 curies

Sealed Neutron Source

'7 RN : | o

m} n n L?Fﬁ For the U. S. Atomic Energy Commission
CJUN 2T 2R3 FOP Civ. 9F ¢o, AP """""'"z';: Original Signed by

Date _ Y Kathan Bassin

b — :
Y——_—ISO O P Sivididn of Lidensing and Regulation

’) - ( ) ington 25, D. C.
.):)_//////)ﬁ C( L("é/z | = | Washington 25, D. C



Form AEC-313 ATOMIC ENERGY COMMISSION Form approved

(5-58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE (| Bt Burees Mo 3RO

INSTRUCTIONS. ~-Complete ltems 1 through 16 if this is on initial application. If application is for renewal of a lice ‘se, com
plete only items 1 through 7 and indicate new information or chonges in the program os requested in items 8 throush 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Artention: lsotopes Branch, Division of Licensing and Regulation.-Upon approval of this
aopplication, the op:ficonf will receive on AEC Byproduct Material License. An AEC Byproduct Moterial License is issued in
esccordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 ond the Licensee is sub-
joct te Title 10, Code of Federal Reguiations, Poart 20. .

-

- (o) NMAME AND STREET ADDRESS OF APPLICANT.  (Institution, frm, hotpital, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL Wilt BE USED. (if

porsan, stk ) different from 1 (o).)
Departaent of the Army _ '
8¥~1A Oparatiens : {  Same as l.a.
US Asmy Enginecr Reactors Gxroup .
Proecess Contrel Sectiem
Fert Grezly, Alaska
2. DEPARTMENT TO USE SYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (M #his it on opplication for renewal of o
Kconse, please indicote ond geve number.)
Process Comtrel Sectiom Amendment of License #50-7082-1 (A65)

4. NOIYIDUM USENS). (Nome ond fitle of individuals) who will use or direcHy | 5. RADIATION PROTECTIONR OFF ICER (Nome of person designoted os rodiation pro-
wpervisr vee of byproduct moterioi  Give kraining and experience in Hems § ond tection officer if other thon individuol user.  Amtach resume of hs Wrovmng ond ex-

911, WO=) Willism G. Hubacek porience as in hems 8 ond 9.}
2. &88G Robert J. Springer Sr Froe Cont Tecn

3. &84T Llvim H, Burger Proc Cont Tech
b, SPS5 william C. Mallory Proc Cont Tech
&. B8P5 Michael V. Senshine Proc Cont Tech

WO-1 William G HubaGek

6. (a) SYPRODUCT MATERIAL, (Elements : (b) CHEMICAL AND,OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICUMES OF EACH CHEMICAL AND/OR PHYS.
ond moss number of eoch.) ! ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (K ssofed source(s), olso state name of monufocturer, model

number, number of sources ond maximum octivity per source.)
Eee ecriginal '
application See original epplication

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (f byproduct momrial 1 for human vse,~ supplement A -Form AEC—3130) must be com-
plawd in teu of this item 1 byproduct materiol 15 in the form of o seoled source, include the make onu model number of the storoge contorner and/oc device in
which the sourie will be stored ond. or used.)

See original application

(Continued on reverse side)
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TRAINING (Circle arswar! + (Circle oniwer)

'_ Fom AEC-313  (>-58) ~ ’ Page Twe
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED N ITEM 4 (Use sugslemental sheets if necessary )
. T A Bttt Bl - e —
8. TYPE OF TRAINING !
i WHERE TRAINED DURATION OF ON THE JOB | FORMAL COURSE
|

e Principles and proctices of rodiah P w m Mt om‘“r. 1 yoar Yos No Yor
potchon + Eart_Belveir, Va =
b Radiooctivity meesurement stondardiza for “fw & Sonshine

tion and monitoring techniques ond in-

struments |
¥

<. Mothematics and calculations bosc to ; . . .
use or\:'::mwnmm : radioodiviryW' me . hu‘f’ x M Ye Mo Yos do
srrod frea $M-1 F¢ 1 year v N N

1’0‘1‘ Yes MNo | Yes XIBo

d. Biclogicol effects of rodiotion R m. Ya
9. EXPERIENCE WITH RADIATION. (Actvol wee of radicisotopes or equivoaient experience.)
BOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION Of EXPERIENCE : . TYPFE Of USE
£0 Curies Nubascek, LH-1 apd Fl=2A |5 years ~ Raastor starteup
»e , tion
% 7 ue Siam «/8
W R H',J.lory 2 years Ei:&% .

10, RADIATION DETECTION INSTRUMENTS. {Use supplemental sheeh if necessory. )

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | 'WINDOW THICKNESS . USE
{Inctude meke ond mede! number of eoch) AYAILABLE DETECTED (/o) (mg/cm’} (Montoring, surveying, mecsuring)

Refor te uvontcr} of survey trmonhp in ualo*u‘o "3" of driginal spplicati

11, METHOD, FREQUENCY, AND STANDARDS USED N CAUBRATING INSTRUMENTS !.ISTED ABOVE, s |; .’ mt t. % 3 1’.
@d monthly wsing standard evurces whick imclude Pu, ’ Rcui. Ce  and

12 P34 BADGES, DOSIMETERS, AND MO ASSAY PROCEDURES USED. {For Mlm bodges, specify method of colibroting ond processing, er nome of supphier)

for to SM-1A memo #5 submitted with erigimal epplicatiea.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13 FACHITIES AND EQUIPMENT  Describe loboratory tacilities ond remote handling equipment, storage contoiners, shisiding, fume hoods, ek. Explanatory skeich
P W ih . emuched  Circie amewer; Yei ( Neo See °rim .pp] ieatien

14, RADIATION PROTECTION PROGRAM. Describe the radiation protection progrom ncluding control measures I applicotion covers seoted sowrces, swbmit leok
festing procedures where applicable, name. franing, ond expecience of person I perform leak tests, and arrongements for performing iniial rodighon survey, serv-

King, mamntenonce and repai of the source
See original applicatios
15, WASTE DISPOSAL i o commerc o wasre :!upmo:vumca is cm—;loyod_ t;«ify nome of <omp;y Otherwise, submit detaled descripl-on of methods which will

be vied for depmin; ¢ 03.00¢h ¢ maste; 3nd o:'-mates of the 'ype and omount of activity involvod.s" mpnal ‘uuc‘u“
_C!R_TIHCAY! (This item must be completed by applicant) )

Ve TME APR L aNT ANC ANc OFFICIAL EXECUTING Trrs CRRTIPIATE QN BEHALF OF THE APPLICANT NAMED In -TEm 1. CERTIFY THAT THIS APPLICATION (S
MREPARE" ~ . ONFORMITY WITH TITLE 10 C AERAL REGULATIONS. PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATYACHED HERETO, IS TRUE AR D\CDARECT 1O TREAFSEDF OUR KNOWLEDGE AND BELIEF.
i N

S N \ 8M~14 Operatioas
~7 ﬁ f C i {/ "5\ VUS_Army Engineer Resctors Grewp
-~ L{ D s dpplicont named in item | . ]
Ooe 20 Jums 1963 Z—: _d UA!94-79 CTisy N . .
— © %1963 »* 7' "ALTER H. ABBOFTY, CAPT, CF
‘ G\ IscrpEC. Officer-In-Charge, SM-1A Operatiecss
“ N\ Diy,of  Branch " Title of certfying officiol
7 of L g g 3
AL
WARNING.—18 U S C, Section 1001, w:{\t‘é?’,—ﬁfb& Stat. 749, makes it a criminal offanse to make a willfully folse statement or
#Preteniotion 10 any deportmen! or ogency of the _é!me ony moter within its jurisdiction )

oo -874073



HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON 25, D.C.

IN REPLY REFER TO

MEDPS-PO ’ 25 April 1963

Isotopes Branch

Division of Licensing and Regulation
U. S. Atomic Energy Commission
Washington 25, D, C.

Gentlemens

Recommend that the application for amendment to Byproduct Material
License No., 50-7082-1 (A65), U. S. Army Engineer Reactors Group, Fort
Greely, Alaska, be approved.

The radiation protection program is adequafe for the proposed use
of the material requested.

Sincerely,

1 Incl RO
AEC 313 (in trip) Lt. Colonel, MC

VRS

-t IO, :
TR LA S AP RN ."."'
FU\’( H-,“q \I‘i ‘cuii_‘.:b-ll_‘.}‘v—

f
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. Form AEC-313 et ATOMIC ENERGY COMMISSION Form approved

(5-58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE | Bodoet Bureoy No. 38-R027.4

INSTRUCTIONS,—Complete ltems 1 through 16 if this is an initial application, 1f application is for renewal of o licease, com-
plete only items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15, Use
supplemental sheets where necessary. ltem 16 must be completed on cll applications. Mail three copies to: U. S. Atomic Energy .
Commission, Washington 25, D. C. Attention: |sotopes Bronch, Division of Licensing and Regulation.-Upon approval of this
application, the applicent will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with she general requirements contained in Title 10, Code.of Federa! Regulotions, Part 30 and the L.icensee is sub-
iect to Title 10, Code of Federal Regulations, Part.20. . ’

1. {a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospitol, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person, efc.) different from 1 ().}
Department of the Army .
SM-14 Operations - : . Same as l.a,
US Army Engineer Reactors Group
Process Control Section . ‘ -
Fort Greely, Aleska ,
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is on opplication for renewol of &
license, please indicate ond give number.)
Process Control Section , Amendment of License #50-7082-1 (A65)

4. INDIVIDUAL USER(S). (Nome ond title of individualfs) who will use or directly |5. RADIATION PROTECTION OFFICER {Name of pe: designoted os radiation pro-
supervise use of byproduct material.  Give training ond experience in ltems 8 and fection officer if other than individual user.  Attoch resume of his training ond ex-
9.) perience as in items 8 and 9.)

1., MSgt Harold L, Allen RPO : ' '

2. Sgt Elvin H, Burger Sr Process Cont Te¢h MSgt Harold L. Allen

3. SP5 Michael D, Sonshine Process Cont Téch

6. (o} BYPRODUCT MATERIAL, (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and moss number of each.) . ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (I secled source(s), also state nome of monufocturer, model

number, number of sources and moximum octivity per source.}
A, Polonium-210 Mound laboratory sealed polonium - Beryllium Source

A,
A,  Two (2) Sources not to exceed a total of 50 curies

B. Strontium 90 B, Jordan Electronics Inc., Model BB-~1010 Sealed Source
B. 17 microcuries contained in two (2) sources of four (4)
microcuries each, and three (3) sources of three (3)
microcuries each,

C. Cobalt 60 C, Tracerlab Sealed Source
C., One Source of 1.1 millicuries

D. Sb 124_Be D. One source of 45 curies

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (1f byproduct material is for **human use,"" supplement A (Form AEC-313a) must be com-

pleted in heu of this item. If byproduct moterial is in the form of a sealed source, include the moke and model number of the storage container and/or device in
which the scurce will be stored and/or used.)

A, Reactor Start Up Source
B. Internal Calibration Source in Jo;dan~E1ect;onics Model AGB-10KG-SR Radector
C.  Calibration Source for Area and Process Monitoring System.

D, Used in conjunction with the reactor start-up source

Aoy e acism '
DURLIG R D .
tap oy OF COMPLIANCE .U~p 2

/ -y / ' ) {Continued on re'vo‘r’s;\sid:)
PR .
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Form AEC-313 (5-58) LY ) Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use sucplemental sheets if necessary)
8. TYPE OF TRAINING DURATION.OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED TRAINING - (Circle onswer) |, (Circle onswer)
o. Principles ond proctices of radiation Nuclear Power Plant Operators v :
. . . . s 1 Year es / No Yes / No
profection . ............. ... |Course, Fort Belvoir, Virginia
t. R.adnoadivi?y .mec':suremem. sfandordlz.c‘ Burger and Sonshine Training " ‘
tion and monitoring techniques and in- . No No
struments . . ... ... L. and Experlence ’
¢. Mathematics and calculations basic to the @ @
s n No No
use and measurement of radioactivity . .
d. Biological effects of radiation " _No No
- Diologica efects of factomon - - Renewal for Allen. : : :
9. EXPERIENCE WITH RADIATION. (Actuol use of radi'oiso'topes or equivalent experience.) B -
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXP_ERIENCE TYPE OF USE
E021O 35 Curies SM-1 Fort Belvoir, Va, ang Burger SM-1 1 Year. Reactor Start Up
60 Sli-14 Fort Greely, Alaska SM-1A 6 Yop
Co 57 uc .o Calibration
Sonshine SM-1 2 Yps
579 17 ue SH-14 2 Mok Calibration
pl24dBe 45 Gurie; . . gonlunctégn ¥1§h
10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.) PrERL TR e
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | "'WINDOW THICKNESS USE ’
{Include moke ond model number of each) AVAILABLE DETECTED {me/hr) {mg/cm?) {Monitoring, surveying, measuring)

Refer to completeninvéntory of | survey instruments used_at'SM—lA in'Inclosure #3 of”
SM-1A Memorandum #5 "$lM-1A Radioclogical|Security and 99n§fol" submlt ted with orlglnal
license application, |’ ) '

T1. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. Syurvey instruments are calibrated

monthly, using standard sources aoproprlate to the radiation detected and the instru-

ment. sensitivity ranges. Sources include U 238 RARR6 CofO for survey instruments.
12. FiLM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating ond processing, or nome of supplier.)

Refer to SH~1A Memorandum #5 submitted with original license application.

s

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote hcndhng equip
of facility is attached. (Circle onswer)

t, iners, shielding, fume hoods, etc. Explanatory sketch
Yeo «Ne pmendment - See orlglnal application.

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection progrom including control measures.  If application covers sealed sources, submit leak
testing procedures where applicable, name, hraining, and experience of person o perform leok tests, and arrongements for performing initial rodiation survey, serv-  »

icing, maintenance and repoir of the source.
Amendment - See original application,
15. WASTE DISPOSAL. If o commercial waste disposol service is employed, specify nome of company. Otherwise, submit detoiled description of methods which will
be used for disposing of rodicoctive wastes 3nd estimates of the type and amount of activity involved. See Original Application
CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN JTEM 1, CERTIFY THAT THIS APPLICATION IS |
PREPARED IN CONFORMITY WITH TITLE 10, CODE Of FEDERAL REGULATIONS, PMT 30, AND THAT ALL INFORMAT DN CONYAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORREﬁ TO THE IEST OF OUR J(NOWLEDGE AND BELIEF.

- - -/ / ‘1 0~ 8SM-1A Operations S
/ / D \// US Army Englneer Reactors Grgup

JQ-[ A pR C ‘.9 Applicant named, in item 1 W R .
bate 16 March 1963 = ¢ 7953 &/ﬁ
L kx‘*wuu : W%LFER H. ABBOTT CAPT., CE

‘<;C\‘J.Eff;3f /A;7b/ Offlcer-ln—Charge, SM-14 Operatlons

Title of certifying official

™

7
‘\“/11 '&\\>?

WARNING.—18 U. 5. C., Section 1001; Act of June 75‘34&"(2 Stat. 749; mokes it a criminat offense to make o willfully false statement or
representation to any department or agency of the United States as to any matter within its jurisdiction.

GPrO 874073
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9. Authorized use ;

orseeve *;.s.mmm.) " Pagelof 3 Pages
f » ., BYPRODUCT MATERIAL LICENSE NO. 50-7082-1 AMENDMENT NO. 2
c’ ‘ A65
Mumamwaau:mwmnmum : Chapter 1, Part 390,

Licensing of Byprodoct Material, and in reliance oa atxtmomts 228 xorwentations heretofore made by the

" Heennee, 8 Hiconse iy harehy lssued sutherising the Haosime $o Teoslve, acquire, own, possess, transfer and im-

port byproduct materisl Hsted below ; snd to use sach byproduct muterial for he purpose(s) amd at the place(s)

- designated below. This Heense shall be doamed to comtuin ths cenditicns specified i Bection 188 of the Atomic
_ mwaxmmumjmhmmmmmumahm Energy Com-
MnmchheﬂeetmdtomMﬁwm!ﬂedhﬂn ‘

L _ m - l_ . In Accordance w:l_th application o
2 _L,_v 1 . dated November 16, 1962
1Name Department of the Arm,Y AR F 1 idememhcr 50-7082-1 is amended
SM-1A Operations . - ; follows'
2. Address U.S. Army Engineer Reactors Group 4. Elplruﬁondlh )
Process Control Seetion R January 31. 1965
Fort Greely, Alaska i _-anuary S
S _ ' &. MezenoeNo_. B
8. Byproduct material | 7. Chemical snd/orphysicsl form | 8. lhdmnmmonntofradioacﬁvity
’ (elementmdmassnmbu‘) 1 o o o whl&liunuemyposmatany
A. T’olonium 210 - - |A. Mound Laboratory Sealed [A. 50 curies _total
: ' Polonium-Beryllium Neutron .
Sources ‘

A.  Reactor start-up sources. . '
B. Internal check sources in Jordan Electroni"s Mbdel AGB-IOKG-SR Radectors.

. C.  Calibration source for area and—process monitoring system.

OONDITIONS
10.thﬂeu:oﬂuumﬂbespuﬂﬂhd,theauthuﬂnudphwecﬂlabinthelkxmumfsaddruu;shuadinlhnni!abova

1i. The licemsee shall comply with ‘the provisions of Title 10, Part 20, Code of Federal
Regulations, Chapter 1, "Standards For. Protectiop Against Radiation"

4“12. Byproduct material shall be used by, or under the supervision of. MSgt Harold

L. Allen, MSgt William R. Gwinn, SP6 Oscar A. Vogtsberger, Sgt Elvin h. Burger
or SP5 Michael D. Sonshine. '

13. Byproduct material as sealed sources shall not be opened,

4, A. Each sealed source containing byproduet material, o;her than Hydrogen 3, with
a half-life greater than thirty days and in any form other than gas shall
be tested for leakage and/or eontamina*lon at in;ervals not to exceed six
months., In the absence of a certificate from a transferor indicating that
a test has been made six months prior to the transfer, the sealed _source
shall not be put into use until tested. e E : :
(Sce page 2) : : . - T
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. ' FORM ARC-374A v. -“j;. S. ATOMIC ENELGY OOLMSS.)N - Page 2__of -__Pages
. BYPRODUCT MATERIAL LICENSE ' '
v Supplementary Sheet .
I License Number_50-7082-1
(AG5)
AMENDMENT NO., 2
CONTINUED
6. Byproduct material ‘ 7. 'Cbemical and/or physical ,‘8{' Maximum amount of radio-*
(element and mass number)  form o ‘ o activity which licensce
, Vel ... .. .. . ... . nmay possess at any one
' time
B. Strontium 90 . -ov . . . Be Joxdan Electronics .B. 17 microcuries con-. .
Model BB-IG‘O Sealed SOche tained In tvwo soureces
cof 4 micrcouries each
and three sources of 3
S B - S microcuries each.
C. Cobalt 60 C. Tracerlab Sealed . C. One source of 1.1

Source millicuries

Conditlon 14 continued

14,

B.

Tha test shall ba capsble of detecting the presence of 0.005 microcurie of -
removable contamination on the source. The test sample shall be taken from
the scaled source or from the surfaces of the device in which the sealed source
is permanently mountad or stored on which one might expect contamination to
accumulate. Records of legk test results shall be kept in units of microcuries
and maintalned for inspection by the Commission, '

Zif the test reveals the presence of 0,005 microcurie or more of removable
contamination, the licensee shall immediately withdraw the sealed source from

~ use and shall cause it to be decontr inated and repaired or to be disposed of

in accordance with Comrission regu ations. A report shall be filed within
Live days of the test with the Dlrector, Division of Licensing and Regulatiom,

U. €. Atomic Energy Commission, Washington 25, D. C., describing the equipment
involved, the test results and the corrective action taken. A copy of such
report sball also be sent to the Director, Regioa V, Division of Csmplla:ce,
USAEC, 2111 Bancroft Way, Berkeley 4, California.

Tests for leakage and/or contamlnagion shall be performed by an individual
named in Condition No. 12 of this license in accordance with procedures
entitled "Polonium - Beryllium Neutron Source Leak Test" and "Strontium 90
oource Leak Test," submitled with application dated November 23, 1960, and
balt 60 Source Leak Test," submltted with apalication dated March 22, 1362.

(See page 3)
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FORM AEC-374A " S. ATOMIC ENERGY COMMISSIC _{ Page_3 of ? _Pages
S8YPRODUCT MATERIAL LICENSE
Supplementary Sheet

License Number__30=7052-1
(AGS)

AMOIEEIET B0, 3

Contittons contlauad

15. Seeept a3 specififcally srovided othoruiss by thie license, the ilconsec shall
pessens end nse byproduct saterdsl described fn Itaws €, 7 god 8 of this licones
in accordance with stetements, Teéprogscnistions end preca@ar@s contained o
application 4ated Hoveober 23, 13603 Macch 22, 156%; and Hoverdor 16, 1%2.

\/ CommiSS.\On

LU, S. Atomic E“e“a
righnal u:;r::'u w7
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' nmmmmmm. 0. 50-7082-1 AMENDMENT NO.

L - (465

. Ilel-"': . ._‘i’ {1  In Accordance with application o ¢
. . ~ . - 1. dated November 16, 1962 '
1. Name Department of the Army .~ . lg Lisense number 50-7082-1 1s amended

SM-1A Operations :

2. Address U.S. Army Engineer Reactors’ Group ' Iy Wm'ﬂm
Process Control Section Janvary 31 1965
. a s

Fort Greely, Alaska L :
6 Byproduct material : 117 Chemlcalmd/orphynialim B !nimnmmonntofmdioactivity.
(elementandmassnnmber) 4 N _ ' ' whﬁbﬂcmoema.ypossess atany
: ‘one time
A. Polonium 210 - : E A, Mbund Laboratory Sealed |A. 50 curies total
: - - |Polonium~Beryllium Neutron
Sources

9. Authorized use

A. . Reactor start-up sources. . . '
B. Internal check sources in Jordan Electronics Mbdel AGB-10KG-SR Radectors.

. C. Calibration source for area and{process monitoring system. -

CONI)ITIONS .
10. Unleuotherwiaespedﬁed. themthorhodplacoof uueisthel!cenaee’laddrm stated inItemz above.

1%, The licensee shall comply with ‘the provisions of Title 10, Part 20, Code of Federzl
Regulations, Chap_er 1, "Standards For Protectiov Against Radiation"

.'12. 3yptoduc‘ material shall be used by, or under the supervision of. MSgt Harold

L. Allen, MSgt William R. Gwinn, SP6 Oscar A. Vogtsberger, Sgt Elvin H. Burger
or SP5 Michael D. Sounshine, _ N

13. 3Byproduct material as sealed sources shall not be opened.

. A. Each. sealed source contaluing byproduct ma*erial, other than Hydrogen 3, with

a half-life greater than thirty days and in any form other than gas shall

be tested for lezkage and/or contamination at intervals not to exceed six
months. In the absence of a certificate from a transferor indicating that

2 test has been made six months prior to the transfer, the sealed source

shall not be put into use until tested, - IR :

fSﬁe page 2) o i . .
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Source millicuries

| rdRM ARcsTar " ! s. ATOMIC ENERGY COMMISS  Page2 _of_ >_ Pages
) ~-- BYPRODUCT MATERIAL LICENS. '
Supplementary Sheet
‘ ' License Number._50-7082-1
(A65)
) AMENDMENT NO, 2
CONFINUED o
6. Byproduct material 7. Cbemical and/o; physical 8., Maximm amount of radio-
(element and mass number)  form 7 ’ activity which licensce
ST T may possess at any one
- [ . . . . PR . .. PR - - . . - . - time
B. Strontium 90 B. Joxdan Electronics - B. 17 micreccuries con-
Model BRBR-1010 Sealed Source tzined in two sources
o cf 4 micrccuries each
and three sources of 3
' o R - : microcuries each, R
C. Cobalt 60 : c. Tracerlab Sealed : C. One source of 1.1 .

AW I | i = e i

Condition 14 continuad

14.

§

B.

The test shall be capable of detecting the presence of 0.005 microcurie of
removable contamination on the source., The test sample shall be taken from

the sealed source or from the surfaces of the device in which the sealed source
i3 permanently mounted or stored on which one might expect contamination to
accunitlate., Records of leak test results shall be kept in units of microcuries .
and maintained for inspection by the Commission, ‘

Iif the test revmals the prasence of 0.005 mlcrocarie or more of removable
contamnination, the licensee shall immediately withdraw the sealed source from
use and shall cause it to be deconts inated and repaired or to be disposed of
in accordance with Commission regu’ations. A report shall be filed within
five days of the test with the Director, Divisinn of Licensing and Regulation,
U. 8. Atomic Energy Commission, Washington 25, D. C., describing the equipment
involved, the test results and the corrective action taken. A copy of such
report sball also be sent to the Director, Region V, Division of Compllarce,
USAEC, 2111 Bancroft Waj, Berkeley 4, California. S

Tests for'leakage and,or contamingtion shall be performed by an individual
named in Condition No. 1Z of this licemse in accordance with procedures

entitled "Polonium - Beryllium Neutron Source Ieak Test' and "Strontium 90
Source Leak Test," submitied with application dated November 23, 1960, and

- '"Cobalt 60 Source Leak Test," submitted with apalication dated- March 22, 1362,

(Sea page 3)



FORM AEC-374A U S. ATOMIC ENERGY COMMISSION Page_ 3 of 3 _Pages
YPRODUCT MATERIAL LICENSF '
Supplementary Sheet

License Number__30-7032~-1
. {AG5)

AMENDMENT NO. 3

Conditions continued

15. Except as specifically provided otherwise by this license, the licensee ghall
possess and use byproduct material described in Items 6, 7 and 8 of this license
in accordance with statements, representations and procedures contained in
application dated Rovember 23, 1960; March 22, 1962; and Movember 16, 1962.

For the U. S. Atomic Energy Commission
CRTIRITG DR T ST {riginal Signed by
S AL o fathan Bassin -
e T " 'by___Isotopes Branch

ST N R . - Division of Licensing and Regulation
Washington 25, D. C.

Date__ January &, 1363

\\‘Q,S/ ;F: 't L{/;_,v
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HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON 25, D.C.

IN REPLY REFER TO

MEDPS-PO - ' 19 December 1962

Isotopes Branch

Division of Licensing and Regulation
U. S. Atomic Energy. Commission
Washington 25, D. C.

Gentlemen:

Recommend approval of the inclosed application for renewal of
Byproduct Material License No. 50-7082-1 (A63) for 50 curies of
Polonium 2103 17 microcuries of Strontium 90; and 1.1 millicuries
of Cobalt 60 for U. S. Army Engiieer Group, Fort Greely, Alaska.

The Radiation Protection Program is adequate for the proposed
use of the material requested.

Sincerely yours,

)iiwl/zyQ£Wh”L°
1 Incl ROSWELL G. DANIELS
AEC-313 (in trip) ' Lt Colonel, MC
Preventive Medicine Division
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Form AEC~313
(5-58)

ATOMIC ENERGY COMMISSION )
- Form app

APPLICATION FOR BYPRODUCT MATERIAL LICENSE TR e 3030273

INSTRUCTIONS.-Complete Items 1 through 16 if this is on initial application. If application is for renewal of o license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in items 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. S. Atomic Energy
Commission, Washinfton 25, D. C. Attention: lsotopes Branch, Division of Licensing and Regulation.-Upon approval of this

application, the app

icont will receive an AEC Byproduct'Material License. An AEC Byproduct Material License is issued in’

occordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20. . -

1. (o} NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, efc )

Department of the A;mw

SM-1A Operations

US Army Engineer Reactors Group
Process Control Section”

Fort Greely, Alaska

different from 1 (a).)

¢ | Same as la,

.

2. DEPARTMENT TO USE BYPRODUCT MATERIAL

. . 3. PREVIOUS LICENSE NUMBER(S). (H this is an opplication for renewal of o

license, please indicate and give numbor#
Process Control Section Renewal of License # 50-7082-1 (A 63)

4. INDIVIDUAL USER(S). (Nome and title of individual(s) who wili use or directly |5. RADIATION PROTECTION OFFICER (Name of person designoted as rodiation pro-
supervise use of byproduct moterial.  Give training and experience in ltems 8 ond fection officer if other than individval user.  Attach resume of his training ond ex-
9.) X - perience os in Items 8 ond 9.

1, MSgt Harold L. Allen RPO Vv , )

2, MSgt William R, Gwinn Deputy RPO'“ | _MSgt Harold L, Allen

3. SP6 Oscar A, Vogtsberger Jr Deputy RFP(

4te Sgt Elvin H, Burger Sr Process Cont Tech -

5., SP5 Michael D, Sonshine * [ »

6. (o) BYPRODUCT MATERIAL, (Elements
ond muss number of each.)

4., Polonium 210

B. Stfontium 96

C. Cobalt

(b)

W W ol o

O
.

CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (I sealed source(s), also state nome of manufacfurer, model
number, number of sources and maximum octivity per source.)

Mound laboratory sealed polonium - Beryllium Source
Two (2) Sources not to exceed a total of 50 curies

Jordan Electronics Inc,, Model BB-10l10 Sealed Source
17 microcuries contained in two (2) sources of four (4)
microcuries each, and three (3) sources of three (3)
microcuries each.

Tracerlab Sealed Source
. One Source of 1.1 millicuries

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WIiLL BE USED. (I byproduct materiol is for **human use,"* supplement A (Form AEC~313a) must be com-
pleted in liev of this item. If byproduct materiol is in the form of o seoled source, include the make ond model number of the storage contoiner and/or device in

which the source will be stored and/or used.)

A, Reactor Start Up Source

B. Internal Calibration Source in Jordan Electronics_Mbdel AGB-10KG-SR Radgctor

C. Calibration Source for Area and Process Monitoring System

[

FGR Dly, OF CCETL

{Continued on reverse side)

"
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Form AEC-313 (5-58)

TRAINING AND EXPERIENLE ‘-~ EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplc., :‘bl sheets if n«-smry)

Pqu Two |,

8. TYPE OF TRAINING DURATION OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED TRAINING (Circle onswer) (Circle onswer)
a. Principles and practices of rodiation @ No @ No
protection. . . .. ... ... ... Nuclear POEI' w! 1 Yasar SN
b. Radioactivity measurement standardiza- COurlo, Fort BOlVOir’ Virginil
tion and monitoring techniques and in- " @ No No
struments . .. ... ... '
¢. Mathematics and calculations basic to thel and Exporience » @ No No
use and measurement of radioactivity . .
: &)
N
d. Biologico!l effects of radiation. . . . .. - No @ o

9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivolent experience.)

ISOTOPE [ MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION O.F_ EXPERIENCE . - - TYPE Of USE

P0210f3 35 Curies | SM-1 Fort Belvoir, Va. and Purger SM-1 - 1 Year Reactor Start Up
60 SM-1A Fort Greely, Alaska SM-1A 6 Mos

c°90' 57 ue Sonshine SM-1 2 Years Calibration

Sr 117 ue ~ SM-1A 2 Mos | (ca1jpration

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS
{Include moke and model number of each)

NUMBER
AVAILABLE

RADIATION
DETECTED

SENSMTIVITY RANGE
(me /he)

WINDOW THICKNESS
{mg/cm?)

USE
{Monitoring, surveying, measuring)

"Inclosure #3 of .

pd at SM-1A, nh;’
Control®™ submitted with

Refer to complete inventory of purvey inptruments us
Security and

SM-1A Memorandum #5 "SM-1A Radiplogical
original license application.

11, METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. Surv instruments are calj_brat,ed‘
monthly, using standard sources appropriate to the radiation detected and the instru-

ment gsensitivity ranges, Sources include U238 RAR26 CoH0 for survey instruments,

12. FiLM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For Ailm bodges, specify method of colibrating and processing, or nome of supplier.)

Refer to SM-1A Memorandum #5 sulmitted with original license application.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

. FACILITIES AND EQUIPMENT.
of focility is attoched.

Describe laboratory fo‘s and temote hondling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch N

(Circle onswer) " ) Renewal - See original application

14. RADIATION PROTECTION PROGRAM. Describe the rodiation protection progrom including control measures.  If application covers seoled sources, submit leak

testing procedures where applicable, noms, training, and experience of person fo perform leak tests, and arrangements for performing initial rodiation survey, serv-

icing, maintenance and repair of the source.
Renewal ~ See original application

15. WASTE DISPOSAL. If o commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will

be used for disposing of radioactive wastss and estimates of the type and amount of activity involved. S Ori 1 n li tion
CERTIFICATE (This item must be completed by uppll:nnt)

. THE APPLICANT AND ANY OFFICIAL EXECUTING TiHS EJL J BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION 1S
PREPARED IN CONFORMITY WITH TITLE 10, CODE QK FEDER LAT ,. PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY *
SUPPLEMENTS ATTACHED HERETO, IS TRUE R KNOWLEDGE AND BELIEF.

SM-1A Opprations

D(OMECT TO THE B r,or

16 November 1962

Date

Officer-In-Charge, SM-1A Operations

Title of certifying official

A
WARNING.—18 U. 5. C.,, Section 1001; A:t\o%/2§,_lt4¥\ S/'o' 749; makes it o criminal offense to make o willfully false statement or
representation to any depar'mcm or agency of the Unif any matter within its ivrisdiction.

U.S. GOVERNMENT PRINTING OFFICE: 1960 O - 568572
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FORMAEC.374A _ Us. ATOMIC ENERGY COMMISSIO} Page_1 of 3 Pages
' BYPRODUCT MATERIAL LICENSE -
Supplementary Sheet _ .
’ . . ’ \50-7082-1
. License Number. (&53)

Anmndment No. 2

. Department of the Army L e e e e ,:.‘.f,’,‘.\ R e e

SM~1A Operations

U. S. Army Engineer Reactors Group

Process Control Section : : y . )

Fort Gree]_y, Algska - - - e e e e e e

In accordance wi.th applicati.on dated Harcﬁ 22, 1962 License No. 50 7082-1 :l.s amended
as follows:

Items 6A, 7A and 8A are amended to read:

6. Byproduct material 7. Cpemical and/or physical 8. Maximum amount of radio-
(element and mass number) form activity which licensee may
S . v ; , ' possess at any one time

A. Polonium 210 - A, Mound Laﬁoratory Sealed A. One source of 35 curies
Polonium-Beryllium ' |
.Neutron Source

Items 6B, 7B, 8B and 9B bare amended to read:

B. Strontium 90 '~ B. Jordan ‘Electronics Model B. 17 microcuries contained in
BB-1010 Sealed Sources two sources of 3 microcuries
each and three sources of

3 microcuries each

9. Authorized use

_ B. Internal check sources in Jordan Electronics Model AGB-10KG-SR Radectors.

Items 6, 7, 8 and 9 are amended to add:

C. Cobalt 60 . _ 'C. Tracerlab Sealed Source C. One source of 1.1 mill:l-

curie

9. Authorized use

. C. Calibration source for area and process monitoring system. ) !

" Continued:
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'E FORM AKC-374A U.'S. ATOMIC ENERGY commssro;} Page__2 of_3_Pages
é - P " BYPRODUCT MATERIAL LICENSE |
]

Supplementary Sheet o T
) S License Number_50-708c-1

AMENDMENT NO. 2

R S adti s

CONTINUED: . - .

Condition No. 12 is amended to readf'»__ L

;" 12. Byproduct material shall be used by, -or under the supervislon °f’ '
2 MSGT William R. Gwinn, SP-6 Oscar A. Vogtsberger. Jr., or MSGT Harold
’ L. Alleno B

;u,ACondition No. 14 is amended to read:

14 Except as specifieally provided otherwise by this license, the

: licensee shall possess and use byproduct material described 1n Items
. 6, 7 and 8 of this license in accordance with statements, representa-
2 ‘ tions and procedures contained in applications dated November 23y
; 1960, and March 22, 1962, . .. ‘ T o

'Condition No. 15 is amended to read.

15. A. Each sealed source containing byproduct material, other than
F "Hydrogen 3, with a half.life greater than thirty days and in-
3 any form other than gas shall be tested for leakage and/or

i contamination at intervels not to exceed six months, except

: that each source designed for the purpose of emitting alpha
particles shall be tested at intervals not to exceed three
months. In the sbsence of a certificate from a transferor
indicating that a test has been made six months prior to the
Eragsfer, the sealed source shall not be put into use until
ested. .

£ 8 L L T,

B. The test shall be capable of detecting the presence of 0. 005
microcurie of removable contamination on the _source. The test
sample shall be taken from the sealed_sgureeﬁor from the surfaces
of the device in which the sealed source is. permanently mounted
or stored on which one might expect contamination.to accumulate. o
Records of leak test results shall be kept in units of microcuries
and maintained for 1nspeetion by the Commission. .

c. If the test reveals the presence of 0,005 microcurie or more
of removable contamination, the licensee shall immedlately
~withdraw the sealed source from use. and shall cause it to be

decontaminated and repaired or to be disposed of in accordance
= with Commission regulations. A report shall be filed within
2 five days of the test with the Director, Division ef Lieensing

(See page 3) R
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o Aks.S7an N b}s ATOMIC ENERGY commssxo}" © Page_3_of 3 _Pages
SRR -~~~ BYPRODUCT MATERIAL LICENSE | .
. .. . - .. . ‘Supplementary Sheet , o '
e L : ' . License Number_50=7082=1
- | - .~ AMENDMENT NO. 2
. 15, COntinuedﬁ ‘ SR S : )
: . and Begulation, U. S. Atomic Energy Commission, Washington 25,
D. C., describing the equipment involved, the test results amnd
i the corrective action taken. - A copy of such report shall also
3 be sent to the Director of the appropriate Regional Office,
g _ 'Division of Compliance, U, S. Atomic Energy Commission: .
_ ,. . o . Reglion I, Division of Compliance, USAEC, 376 Hudson Street,
3 . New York 1k, New York
- Region II, Division of Compliance, USAEC, 50 Seventh Street,
. Northeast, Atlanta 23, Georgia
o Region III Division of Compliance, USAEC, 9800 South’ Cass
: B Avenue, Argonne, Illinels _ _

Region Iv, Division of Compliance, USAEC, P. 0. Box 15266

ADenver 15, Colorado
, Reglion V, Division of Compliance, USAEC, 2111 Bancroft Way,
Berkeley 4, California _
3 D. Tests for leakage and/or contamination shall be performed by A
an indlvidual named in Condition No. 12 of this license in
= accordance with procedures entitled "Polonium - Beryllium Neutror
2 Source Leak Test" and "Strontium 90 Source Leak Test," submitted
with application dated November 23, 1960, and "Cobalt 60 Source
3 Leak Test," submitted with application dated March 22, 1962.
o F rtheU S. Atomlc Energy Commission
P MAY 'HDP[LH@&TE@ 1S .,Igned by ,
T /5 2952 e Bassip ~ - - :
- Date. : FOR DIV. OF. COMPLIANCE, b | _Isotopes Branch
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FORM AZC-374A o U. S. ATOMIC ENERGY COMMISSION Page_1 of 3 Pages
‘ BYPRODUCT MATERIAL LICENSE '
Supplementary Sheet : 50-708
. , ' \50-7082-1
!.acen.se Number. (53}

Amendment No. 2

Department of the Army

SM-1A Operations -

U. S. Army Engineer Reactors Group = . .

Process Control Section R .

Port Greely, Alaska s

In accordance with applicat:lon dated March 22, 1962, License No. 50-7082-1 is amended
as follows:

Items 6A, 7A and 8A are amended to read:

. e
B T Na atoaae R LT BRI
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Kwe fa s - adoenly

6. Byproduct material 7. Chemical and/or physical 8, Maximum amount of radio-

(element and mass number) form Z activity which licensee may
' o possess at any one time
A. Polonium 210 A. Mound Laboratory Sealed A. One source of 35 curies

Polonium-Beryllium
‘_Neutron Source

Items 6B, 7B, 8B and 9B are amended to read:

B. Strontium 90 " B. Jordan Electronics Model B. 17 microcuries contained in
: - BB-1010 Sealed Sources two sources of 3 microcuries
. each and three sources of
3 microcuries each

9, Authorized use

" B. Internal check sources in Jordan Electronics Model AGB-10KG-SR Radcctoré.

| Items 6, 7, 8 and 9 are amended to add:

~ C. Cobalt 60 C. Tracerlab Sealed Source C. One source of 1.1 milli-

curie

9. Authorized use

§ C. Calibration source for area and process moni.toring syst:em.

Continued:
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| Condition No. i& is amended to read° o
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ronu axz3van - ~ U.'S. ATOMIC ENERGY COMMISSION Page__2 of 3 _Pages

BYPRODUCT MATERIAL LICENSE
Supplementary Sheet '

License NumbcerzA203§§-1

Condition No.'lz is amended to read. »

12, Byproduct material shall be used by, -or under the supervision of, -
MSGT William R.. Gwinn, SP-6 Oscar A. Vogtsberger, Jr., or MSGT Harold
L. Allen.i'~ ‘ A - A , _

1l Except as specifically provided otherwise by this license, the
licensee shall possess and use byproduct material described in Items
6, 7 and 8. of this license in accordance with statements, representa-
tions and procedures contained in applications dated November 23,
1960, and March 22, 1962. R ,

Condition No. 15 is amended to read‘

15. A, Each sealed source containing byproduct material, ‘other than
"Hydrogen 3, with a half-life greater than thirty days and in-
any form other than gas shall be tested for leakage and/or’
contamination at intervals not to exceed six months, except
that each source designed for the purpose of emitting alpha
particles shall be tested at intervals not to exceed three
months, In the absence of a certificate from a transferor .
indicating that a test has been made six months prior to the
:ragsger, the sealed source shall not be put into use until :

ested. . ‘

B. The test shall be capable of detecting the presence of 0,005
- ‘microcurie of removable contamination on the .source. The test
sample shall be taken from the sealed:source or from the surfaces
of the device 1n which the sealed source is permanently mounted
or stored on which one might expect contamination to accumulate.
Records of leak test results shall be kept in units of microcuries
and maintained for inspection by the Commission. -

C. If the test reveals the presence of 0,005 microcurie or more .
of removable contamination, the licensee shall immediately
withdraw the sealed source from use and shall cause it to be
decontaminated and repaired or to be disposed of in accordance
with Commission regulatlons. A report shall be filed within
five days of the-test with the Director, Division of Licensing

(See page 3)
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AMENDMENT NO., 2

MR St adiar ity

15, Continued*f't

and Begulation, U. S. Atomic Energy Commission, Washington 25, :
D. C., describlng the equipment involved, the test results and -
the corrective action taken. A copy of such report shall also

be sent to the Director of the appropriate Regional Office,
Division of Compliance, U. S. Atomic Energy Commissions:

;AM", ‘ Region I, Division of Compliance, USAEC, 376 Hudson Street, )
: . New York: 1k, New York . T

S Region II, Division of Compliance, USAEC, 50 Seventh Street,
o _Northeast, Atlanta 23, Georgia

- Region III, Division of Compliance, USAEC, 9800 South Cass .
o _Avenue, Argonne, Illinois _

"Begion v, Division of Compliance, USAEC, P. 0. Box 15266
: ‘Denver 15, Colorado ' _

oS R e Sl s

Region V, Division of Compliance, USAEC, 2111 Bancroft Way,
Berkeley 4, Californis .

- D. Tests for leakage and/or contamination shall be performed by -

- © . &an indlvidual named in Condition No. 12 of this license in
accordance with procedures entitled "Polonium - Beryllium Neutron
Source Leak Test" and "Strontium 90 Source Leak Test," .submitted
with application dated November 23, 1960, and "Cobalt 60 Source
Leak Test," submitted with application dated March 22, 1962.
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HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON 25, D. C.,

NEREERRE A . . 1 May 1962

Isotopes Branch

Division of Licensing and Regulation
U. S. Atomic Energy Comm1551on
Washington 25, D. C.

Gentlemen:

Recommend approval of the inclosed application for amendment to
Byproduct Material License No. 50-7082-1 (Aé63) for the U. S. Army
Engineer Reactor Group, Fort Greely, Alaska for 35 curies of Polonium
2103 17 microcuries of Strontium 903 and 1.1 millicuries of Cobalt 60.
The inclosed letter from the U. S. Army Engineer Reactors Group provides
additional information to support this request for amendment.

Arrangements have been made for the facilities at Fort Greely
to be surveyed by personnel from the U. S. Army Environmental Hygiene

Agency.
Sincerely,
2 Incl R/;WELL G. DANIELS

as Lt Colonel, MC
Preventive Medicine Division

A
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APPLICATION FOR BYPRODU

Form AEC-313
(5-58)

ATOMIC ENERGY COMMISSION

Form approved
Budget Bureau No. 38.R027.4

INSTRUCTIONS.-Complets Items 1 through 16 if this is an initial application. If application is for renewal of a license, com.

plete only Items 1 through 7 and indicate new information or

supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. $. Atomic Energy

ton 25, D. C. Attention: Isotopes Branch, Division of Licensing ond Regulation.-Upon approval of this .
plicant will receive an AEC Byproduct Material License. An AEC Byproduct Moterial License is issved in -
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-

Commission, Washi
opplication, the ap

ject to Title 10, Code of Federal Regulations, Part 20.

CT MATERIAL LICENSE

changes in the progrom os requested in ltems 8 through 15, Use

1. (o) NAME AND STREET ADDRESS OF APPLICANT.
m’ *)

Si-14 Operations :
US Army Engineer Reactors Group

Fort Greel, Alaska (AP0 733, Seattle,
Washington)

(Institution, firm, hospital,

(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED.
different from 1 (0).)

Hot applicable

(if

2. DEPARTMENT TO USE BYPRODUCT MATERIAL
Process Control Section

3. PREVIOUS LICENSE NUMBER(S). (If this is on opplication for renewol of o
license, please indicate and give ber.) .

45-6330-1 (MSGT W. R. GWIKN only)

4. INDIVIDUAL USER(S). (Nome and title of individualfs) who will use or directly
supervise use of byproduct materiol. ine training and experience in ltems 8 ond
*)MSGT WILLIAM R. GWINN, Senior Plant Pro-
cess Control Technician (Prineciple).

SP-6 OSCAR A. VOGTSBERGER JR., Process:

Control Technician (Alternate).
MSGT HAROLD L. ALLEN, Plant Superinten-

P Y

5. RADIATION PROTECTION OFFICER (Name of pe gnated as r pro-
tection officer if other than individval user.  Attach resume of his training ond ex-
perience as in Items 8 ond 9.}

[ }SGT HARCLD L. ALLEN

< [

dant (Alternatel.

6. (a) BYPRODUCT MATERIAL. (Elements
and moss number of each.)

A. Polonium 210
B, Strontium 90

C. Cobalt 60
One source of 1,

.

{b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME.
number, number of sources ond maximum activity per source.)

A, Mound Laboratory Sealed Polonium-Beryllium Neutron Source,
One source of 35 curies.

B. Jordan Electronics, Inc, Model
17 microcuries contained in two source

C. Tracerlab Sealed Source SN #/,37.

(If sealed source(s), also state nome of manufacturer, model

'BB-IOIO Sealed Sources.

530f 4 microcuyries ea

& 3 sources o uc ead

I millicuries,

. e

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (if byproduct moteriol is for “*human use,"’ supplement A.(Form AEC-313a) must be com-
pleted in tiey of this item. If byproduct material is in the form of o sealed source, include the make and model number of the storage contoiner and/or device in

which the source will be stored ond/or used.)

A, Po-Be source is to be used as reactor start-up source;

cated within the SM~1lA reactor pressure ve

Be Sr sources are to be used as internal calibration sources for

ics, -Inc., Model AGB-10KG-SR Radectors.

C. Co source is to be used as an external calibration -source for Riggs Hucleonics
Corporation installed area and process monitoring system.
an instelled steel-lined, concrete source well facility,

=

in

pernenently marked Radiation Area :
TTDUPLIGRTED  aoes
n s s S -

FOR DIV. OF COMPLIANCE

the source will be lo-
ssel,

Jordan Electron-

Source will be stored in
hich is locked and located

ch
n.

{Continved on

reverse side)
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Form AEC-313 (5-58) ! N Page Two

TRAlNlNG AND EXPERIENCE df EACH INDIVIDUAL NAMED IN ITEM 4 (Use sucolementol sheets if necessary) .

8. TYPE OF TRAINING R TRAINED DUR&TON OF | ON THE JOB ' FORMAL COURSE
I:SGT HAROLD L‘ al l E:I WHERE TRA TRAINING (Circle onswer) i (Circle onswer)
o. Principles ond proctices of radiation *llV. Of Vlrglma) AL FI‘OQU.CtE Y No Y N
profecton ' _ Schenectady Ja Y; ‘uclear Pgwer 5 yrs e s No
Pl an $ vuv&u oOPrS BRGOr+ T
t. Radiooctivity measurement standardiza- APP?.—]:) 't Je:l.VOlr, fa. H P:.-‘?JL, ) .
tion and monitoring techniques ond in- enp Cen MY o Greenland, ' : Yes No Yes No
struments o S R Sa_\ue es amve I
¢. Mathematics and calculations basic to the Yes No Yes No
use and measurement of radioactivity . . Same as above n
\ { N
d. Biological effects of radiation. . . . .. .. Sare as sbove 1 Yo  No e °
9. EXPERIENCE WITH RADIATION. (Actuo! use of radioisolopes or equivolent experience.) )
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
Co-50| 57me Sii-1, Fort Belvoir, Va. L yTs Calibration
Pu-23p 1COme sam n R
Po-21p 10Cnc sane " "
Po-21p 15c P.i-7A, Czaup Century, GreenJTand 1y "
Po-"1C 5Cc ._same " Reactor Start-un Sourge
10. RADIATION DETECTION INSTRUMENYS (Use supplemental sheets if necessary.) '
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | 'WINDOW THICKNESS USE
(include make and model number of eoch) AVAILABLE DETECTED (me /hr) (mg/cm’) {Monitoring, surveying, measuring)

Pefer to complete invenftory of gurvey ingtruments usgd at SM-1A iy Inclosure 2, of
Sli-14 leroranaw: lumber| 5, 196Z,PSi-14 Raliiolosical Jecurity and Jontrol!, attached
to this applicztion as Inclosure 1.

Training and experience|of Gwinn!and Vogteberger incllided on initilal application of
<3 Lov, 1960, ’ i
l. ETHOD, FREQUENCY, AND STANDARDS USED IN_CALIBRATING INSTRUMENTS LISTED ABOVE.

rusents are routinely cglibrated once a montn using stan‘.aru sources appropriate 14

t.he red ‘.tlo %etecteu apd jnstrument seasitivity rmves ources include” staniara .
V=233, Na- ~¢,027239 and Co-30 ca ibrators for survey instruments.

12. FLM BADGES, DOSlMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of cahbro'mg and processing, or name of sucnlier.)
Qelfer to Inclosures 1 and 2 of 3M-1A lemorandun lumber 5, 19¢f, "3M-1A4 Railologicel
Security end Cortrol", attached to this application, 3Self rcaulnL dosimeters, ;arma
ani neutron sencitive, will ve worn by operating personnel and rechearsed coily,

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe loboratory facilities asd vgn e handling eqyigment, sloroge.conlay nu hieldi ume hgods, setc. pphomocy .km d
of facitty s abached.  (Cirelo answer) oy e O 5.1 SUC- P TR SRR o R o P 25
TT‘r'rr lescrintions sec 12, nn'l OWe
14. RADIATION PROTECTION PROGRAM. Daescribe the radiotion pro'ochon progrom including control measures.  If application covers sealed sources, submit leak
testing procedures where opplicable, name, Ngjning, rience of per: o pecform legk tests, ond qrrangements for perfofmmg initial rodiation wrvoy, serv-
icing, maintenance ond r.pou of the source Deb T nc.Losures ani «~ 10r raoulatlion pro \.rect.Lon I‘O"I‘ e Leup
test procecures for Po gnd Sr osources submitted in c.‘oollcutAor.L 23 ilov 1950, Co sourcd
}Msk*mshskr *Q%M‘!‘r{(m d’xpo?&hrw?c‘u employed, specify name of company. Otherwise, submit detailed description of methods which will
be used for disposing of rodioacti-e wosles and estimates of the type ond amount of octivity invelved.
» See Inclosure 2

CERTIFICATE (This item must be completed by applicont)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON’IMF OFf THE APPLICANT NAMED IN TEM I, CERT)FY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, P. . INFQ DAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TQ THE BEST OF OUR g

Reactors Groun

Date 22 HMarch 1962 o 3951 | SJ\VW- 15_1 , . d\w’lm

/\/
LN / Officer-In-Chirze, S=14 Operations
. R 7 -Title of certifying officiol = *

WARNING.—18 U. S. C., Section 1001; Act of Juné x 1901)2‘5/ 749; maokes it a criminal offense to moke a willfully false statement or
representation jo any depommnt or agency of the United States as to ony mater within its jurisdiction.

0 -074079
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
USA Engineer Reactors Group
SM-14 Operations
APO 733, Seattle, Washington

ARGSM : | 22 March 19
SUBJECT: Amendment to Byproduct Material License 50-7082-1 (263)

The Surgeon General

THRU:
Army Environmental Hygiene Agency
emical Center

Commanding Offdcer

Fort Greely, Alaska )”// '
ATTH: ARG /

&

1, References:
b, DA Circular 40-17.

c. Letter, ARGSM, SM-1A, subject: "Transmittal of Applica-
tion for Byproduct Material License, AEC Form 313", dated 23 November

d. Letter, MEDPS-PO,0TSG, subject: "Byproduct Material Li-
cense", dated 27 January 1961,

e. Letter, ARGSM, SM-14, subject: !"Amendment to Byproduct
Material License", dated 14 February 1961, ' S

f. Letter, MEDPS-PO, .0ISG, subject: "Byproduct.Méterial Li-
cense", dated 27 March 1961. '

~
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ARGSM 22 March 1962
SUBJECT: Zmendment to Byproduct Materlal License 50-7082-1 (263)

2. It is reguested that the subject Byproduct Materlal License be
amended as followst : .

a, Item 8,A.; changé to read:s "One source of 35 curies".

b. Item 8.B.; change to read: "17 microcuries contained in
two sources of 4 mlcrocurles each and three sources of 3 microcuries
each,®

c. XAdd to Nots 6, 7, 8 and 9, Item 6.C., 7.C., 8.C. and 9.C.
as indicated on Form AEC 313 inclosed. -

d. Identify as "Individual User" (Alternate) and as "Radia-
tion Protection Officer® MSGT Harold L, Allen in lieu of CWO Severt L,
Sundine, as indicated on Form AEC 313 inclosed,

3. In support of the requested amendment, completed Form AEC 313
is inclosed. )

Incl: . CHARD L. HARRIS
AEC Form 313 w/inclosures Major, Corps of Engineers
Officer-In-Charge, SM-14 Operations




Purpose

Procedure

Instruments

Frecuency of Test

Sensitivity

Records

Inecl. 3

Cobalt - 60 Source Leak Test

Leax testing shall be performed periodically to insure
that no leakage exists from the handling, storage and
vse of the sealed radiocactive source.

Leak testing shall be performed under the provisions

of a radiation work permit and precautions shall be
taken to minimize personnel exposure during such test-
ing. A smear using a 2" diameter laboratory grade fil-
ter paper will be made on the surface of the source®
container and counted using a scintellation assembly
with gamma crystel. Positive results will be regarded
as indicative of a leak and the source will be return-
ed to the manufacturer for repair or replacement.

1 each Radiation Instrument
Developrment Laboratory (RIDL)
Decade Sealer, Model io. 49-51

1 each Radiation Instrument
Development Laboratory (RIDL)
Model 10-2 Scintellation Counter

1 each Scintellation Counting Shield including crystal
mount, RIDL Model 60-2.

A leak test shall be performed on receipt of the source
at the site and at 3 month intervals thereafter.

Assuming that a level of radiation equivalent to back-
ground where background is conservatively selected as
400 cpm, the lower level of detection with a counter
of 20% efficiency, would be egqual to 9X10~4 uc which
is significantly more sensitive than is required.

A permanent record shall be maintained which contains
the date of performance and resulis of 2ll source
leak tests.
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
USA Engineer Reactors Group

SM-1A Operations :
APO 733, Seattle, Washington

MEMORANDUM E 5 March 1962
LUMBER 5 : . J :

SM-1A RADICLCCICAL S3CURITY AND CONTROL

1., PUROS5E: The purpose of this memorandum is to establisrk
procedures and policies governing the yrosecution of health physics
activities and the maintenance of effective radiological safeguards
at SM-1a.

2. GENERAL:
a. Direction and general guidance in the establishment of
a radiolo, _ical security and control program is set forth in Section
VIII, "Radlologxcal Cafety" of reference 20.s. and in paragraph SG. -
of reference 20w, .

b. This Activity will, to the maximum extent rossible,
conform to the policies set forth in reference 20.ee. Continuing
liaison will be mairtained with the Chemical Officer, USARAL, and
Radiological Safety Officer, USARAL, in all matters pertaining to
Sk-1A radloloblcal safety and control; copies of this memorandum
and other applicable policies or information identified in reference
20.ee. shall be provided the Commanding General USARAL, ATTN: ARACH.

¢. The provisions below shall become effective upon the
date of SK-1A facilities transfer to the Government, excest in
those instances where prior implementation is a prereguisite to
Contractor sponsored operations, (Contract Ho. DA-95-507-%! G=1116).

3. REZSFCISIBILITIES:

a. General: Ultimate radiological security and control
responsibility is a function of command; command at SM~1lA is exer-
cised by the Officer-In- Charge. The Senior Plant Process Contirol
5pecialist (a health physics and radiochemistry technician), SPFCT,
reports to the Plant Superintendent by advising him in matters re-
garding radiation health hazards as well as by perfcrming specific
functions designed to protect personnel. - The Shift Supervisor,
who also reports to the Plant Superintendent, must be capable of-
handling routine health ‘physics matters and ‘must act in the ‘absence
of the SPPCT or other plant health physics technicians.  Cross train-
ing of the chemistry-radibchemistry and health physics technicians

 DUPLIGATED
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MEMORANDUM . : - S March 1962

prov1dea an additional source of assistance. Tasks involving a .
radiation hazard should be accomplished under "the surveillance of
the SPPCT or other health physics technicians. It is, therefore,
the responsibility of operating supervision to maintain human ex-
rosure to ionizing radiation to the lowest practiczl level and to
understand and arply natlonally accepted radiological safety stan=~
dards to SM-1A operation. It is the responsibility of the tech-
nician to perform monitoring services required for the maintenance
of these standards and provide operating supervision with.technical
staff assistance. :

b. ‘lant Superint endent.

(1) Responsible to the OIC, 5M-1A for the 1mplement-
ation ard mainten.nce of these and sutsejuent policies and proced-
ures relatin: to radiolc_ical security and control.

(2) Act w=¢ 5.-1i Radiological Protection Officer, (see
velow). :

c. 2lant Sugerviscr (WCLIC):

(1) Ziercise iumediate ojerational control of radio-
lc_ical_cecurity and cod»rol activities as directed.

{2) Consult witin the S.rCT orn all wmatters within the scope
of these instructions which may =nifect tle prosecution of plant
overations, meintenance and repair.

£odificstions to plant ogersti shlit or raintenance

(2) Advise the $-:CT of any revisions, additions, or
i | e
end rerair schadules, or <ol

d.

"

ri7t Supervisor:

(1) Support and enforce all instructions and crders

relating to rediolosicsl security and control during the shift. £
7
2 Be prenared to assume the respon51b11it1es of a %
flant irocess Control Techrnician. (health phycics) in tlie absence L
¢? sucrh a tecanician. . %
° [
s c s T L . #.
(3) Consult, as raguired, with the SF¥CT in effecting -
(1) above. . - S - &
g

2

DUFLIGATED
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MEMORANDUM _ . 5 Marck 1962
NUMBER 5

e. Senior Plant Process Control Technician, (below ident-
ified responsibilities are only those within the scope of this
memorandum) : :

(1) Provide staff supervision for the effective im-
plementation and maintenance of all activities relating to radio-
logical security and control. Alert command and operating super-
vision to all potential, incipient or actual radiological hazards,
incidents, or accidents.

(2) Administer SM-1A photodosimetry.

(3) Read, record, and recharge pocket dosimetefs daily
or at shorter intervals as may be req:ired.

(4) Provide first echelon (user) maintenance on all
health physics and radiochemistry equipment; initiate work orders
cn itess requiring more extensive maintenance.

(3) Maintain the Si-1A Health Physics and the SM-1A
Chemistry and Radiochemistry Logs.

(6) Calibrate radiation detection, monitoring, and
counting equipment to insure accurate performance; maintain cali-
bration records. ' -

(7) Assess, delinéate, and supervise the maintenance
of controls relative to contamination and radiation within the SH-1l4
control area by: -

(a) Radiation surveys.

{b) Flant process and area monitoring.

(¢) iersornnel monitoring. .

(8) Supervise, control, and administer the -use, storage,
and maintenance of all radioactive materials exclusive of fuel-in-use.

(9) Supervise, control, and administer the disposition -
of radioactive waste within the scope of SM-1A responsibilities. -

(10) Supervise, control, and administer the packaging,
shipment, and/or transfer of radioactive materials within the _scope
'of SM-1A responsibilities. :

g

bl

.x,
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MEMORAIDUM : 5 March 1962
" NUMBER 5 . ,

(11) Where required,‘supervise prescribed methods of °
personnel, equipment, and facilities decontamination.

(12) Evaluate potential radiological uszards and mare
staff recommendations in this regard to the Plani Superintendent.

(13) Schedule and coordinate routine physical examin-
aticus and clinical analyses.

(14) Prepare and maintain such records as may be re-
guired by tuis or other pertinent verbal or written instructions;
similarly initiate and submit reports as-dinected.

(15) Serve as principal licensee for those byproduct
materials at SM-1A which are specifically licensed by the Atomic
Energy Commission. : 3 ’

. (16) Undertake other actions and duties required to
protect personnel from radiation hazards, not specifically ident-
ified above.

f. Operating Fersonnel:

(1) Cbserve all policies, procedures, and specific
instructions pertinent to radiological security and control.

. (2) report all poteutial, incipient or actual radio-
logical hazards, incidents or accidents suspected or observed to
operating supervision and process control personnel.

g. Radiological irotection Ufficer:

(1) Responsible to command for operational supervicion,
control, and administration of all radiological security and control
matters pertaining to the SM-1A. : :

(2) Execute all policies and directives of command
within the scope of radiological security and control.

(3) Perform or supervise the fulfillment of all s,ecific
duties or requirements of the terms of any specific license of the
Atozic Energy Commission in effect at SM-1A.

(4) Assume all responsibilities‘specificallyvset forth

in Depaftment of the Army or Technical Sérvice publicatione pertinent
to individua> byproduct material nilitary supply ifems used at SM-1A.

OUPLIGATR)
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*:ZMORANDUM , , ’ 5 March 1962
WUMBER 5

(5) Serve as an alternate licensee for those byproduct
materizls at SM-1A which are specifically licensed by the Atomic
Znergy Commission. ' ‘

h., Isotope Comrittee: Review and approve in advance of
rchase of radioisotopes, proposals for use, in compliance with
ference 2C.e. . -

=

u
e

Ly KAXIMUM FEAMISSiBLE‘EXPOSURES AND CCRCENTRATIOCNS:

I A L R .
..(A'
N

. . -
a. ierpiscsible Dcse from EZxternal Scurces of Ionizing
mndistion:

i
¥

(1) Exterral Sources in Control Area:

(a) Personnel Exposure Limits:

Condition of Dose

Zx,.osure Rems/Week Rens/str Rems/Yr

Jhole vody (including 0.3 3.0 5.0
critical organs) :

Hands and forearms; - 18.75 75.0
feet znd anikles ;

Skin of whole body -——— 7.5 30.0

(b) A daily wiole body dose in excess of 50 rmren
will not normally be permitted. Exceptions will be made only ir
cases of operational nocessity as determined by thne CIC or rlant
Superintendent, Sl-1A. ' -

(¢) The tctal maximum cumulative exposure at any
tire {or personunel is § (1-18) rem, where N = age in years of ex-
gosed individual and must be greater than 18 (an average M7D of
100 mrem/weck). Credit per day to compensate an overexposure (tech-
nical) is %O mrem. GSxample: an exposure of 700 mrem in cne ueceXx
is 400 mrem more than permissible; 400/50 = &, the number of days
during which no occupational exposure may be permitted.

~ (d) Technical Overexposure: A technical over-
exposure is estab:iiched by a film badge reading of 300 mrem or r.ore
for a one week period. If the pocket dosimeter total for a week
is 300 mrem or more, the film badge nust be dispatched immediately,
or as soon as possible, for official detér@ination‘of exposure’;

DUPLIGATED ~
FOR DIV.- OF COMPLIANCE '
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MEMORANDUM ‘5 March 1962
NUMBER 5 o : '

‘no further exposure is normally permissible until the report is
obtained and disposition made. Deternination as to the use of such
an individual will be made by the OIC, Sii-1A. Reports and medical
eviluation concerning technical overexposures are discussed -below.

() External Sources Outside Control Area:

(a) rersonnel ZIxposure Limits::

I~

2 mrem in any, one hour. ) o .

2 10D wrem in any ceven consecutive days.

3 0.5 rem in one calendar year.

(b) Fossession or use of radioactive matérials or
oiher sources ol radiation outside the control area are not presently
contempulated.

b. Permissible Concentration for Jote. tial Internal Sources '
of Ionizirn; Radiation: '

(1) Potential Internal Sources Inside Control Area:
Applicable Maximum rermissible Concentrations are jidentified in
Apvendix B, Table I (including ex.lanatory notes and table) of
reference 20.¥.

(2) Potential Internal Sources Qutside Control Area
(roverning concentrations in plant effluents to uncontrolled areas):
Airplicable Maximum Pernicsible Concerntrations are identified in
A&7 .endix B, Tuble II {including exglanatory notes and table) of
reference 2C.Yy.

(3) If an individual is suspected of having internal
deposition of one or more radioisotopes, the most expedient means
of evaluaiion gererally is to compare radioactivity found in urine
with urine known to have no internal contamination. Decay of activity
can also be followed. Maximum Permissible Urinary Activity Levels
and Body Burdens are found in reference 20.dd.

¢. Contamination Limits: Paragraph B.;_below.

5. PSRSOUNEL MONITORING:

a. General: Monitoring of exposure.to ionizing radiatién
_of all personnel when within the control area is required. Direct

6
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measurement of the cumulative dose of ionizing radiation received
by an individual is accomplished by means of (1) film badges (clip-
on and wrist) and (2) pocket dosimeters of the self-reading type.
If a person will not be permitted to enter a Radiation Area (as is
usual in the case of a visitor, for example), a film badge may be
used alone. No one will enter a Radiation Area without both a film
badge and a pocket dosimeter.: :

b. Pocket Dosimeters: Pocket dosimeters must be worn on
the chest region and not lower than the belt line. They are sen-
sitive to X and gamma radiations. A scale reading 0-200 mr (the
cunulative range) is visible through the viewing portal if tre
instrument is held as if it were a telescope. No one should leave
the plant without knowing the reading of his pocket dosimeter.

Each individual should begin his shift with an "0" reading (dosi-
meter fully charged). It is not permissible to take one's dosi-
meter or,film badge outside the Control Area. The use of the pocket
dosimeier is important because it is the only immediate means of
estim:ting the dose received by an individual from an external source
during a job involving a radiation hazard. To hel) assure proper
performance, each pocket dosimeter will be calibrated at uniform

monthly intervals and must be accurate within & 10%.

¢. Film Badges (photodosimetry):

(1) The film used is sensitive to beta, X, and gamrsz;
the clip-on badges are to be worn on the chest region no lower than
the belt line. The reported reading of the filw badge is the offi-
cial dose which must be recorded on the DD Form 1141, '"Record of
Exposure to Ionizing Radiation', dated 1 June 1956, wnlch is a
permanent part of the 1ndlv1dual Health Rccord kept at the oot
Dispensary, Fort Greely. (Reference 20.b.) A cumulative record
of exposure of each individual must also be kept on file for local
use. A copy of each film badge report is forwarded when received
(as soon as practical) to the Surgeon, Fort Greely. Initially,-
close coordination between the plant and the medical unit may be
required to assure accuracy. At initial startup of the nuclear
power plant, film badges will be processed weekly; however, when
sufficient experience is gained, the intervdl may be extended, if
justified, by weekly increments to a maximum of four (4) weeks.
(Reference 20.a.) If an overexposure is suspected, bdsed usually

upon a high reading or complete discharge of a pocket dosimeter,

the film badge must be dispatched as soon as possible for processing. .
Until it is established than an overexposure did not occur, no’
further exposure of tlie ind:vidual shall normally be allowed.
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(2) Film badges may be used as cumulatlve monitors for
area beta and gamma activity.

(3) Arran_ements have been made by the CIC, SK-14, to
also use neutrou badges during the initial testing and startup
reriod of SM-1A for personnel monitoring; additional authorization
provides Tor the use of up to five (5) such badges for area moni-
toring. - . -

(4) Inform-tion of Film Badge Zervice (photodosinetry)
a: Furnished by the Sacramento Signal Depot: Inclosure 1.
t

d. Control of Yonitoring Devices:
(1) SM=-1A Meworandum Humber 1, 1960.

(2) Control Instructions:

(a) All visitors reguiring entrance into Radiution
Arecs wil® be iscued two charged pocket dosimeters.

{(t) Personnel monitors shall be worn on the front
o: the outer garment at- all times the individual is within tne

Control Area.

(¢) Lo monitoring unit once used .by cne individuzl

si.2all be azsigned to or used by another individual during tze
rcnitoring jeriod in wnich it was once assigned and used.

(d) Zach time a person leaves the conirol ares, ne
st.2:11 leave his £ilm badze and pocket dosimeter, if issued, zt the
guurd desk. ’

{(e) .ocket dosizeters will be properly identi: fied
witr tue individual user, or hkis film bud se, and stored for daily

(f)- Any lost or missing badjes or pockst dosimeters
srzl. be immedintely reported to the S5riCT. .
e. Records of «ccuru1 -ted and Cumu‘atlve Dose:
(1) AZC Form # (modified) will te maintained as a
record of rfreviously accumulated occupational dose, i,e. an

occu, unticnnl exposure hictory for all exployment rrior to eniry
inito (onerntional assi; SR nt with) or attschment to an eleme:nt of

DUPLIGATER |
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¢

'

" the Army Nuclear lower Program,'from the time the individual was

18 years old. This form shall be additionally executed to indicate
the individual permissible dose hs of 1 January 1961; the dose will
be recalculated and the form Yeplaced annually, with current entries,
on the individual's birthday. o S e -

(2) Cumulative occupational exposure history shall be
maintained on DD Form 1141 in accord with reference 2.b., as in-
dicated above. ) : o '

£, Notification of Exposure Dose, Transient rersonnel:
All ;ersonnel entering the SM-1A Control Area, for which records
are rot maintained as indicated in subparagraph 5.e., atove {ron-
S:-1A crew personnel), will be separately advised, subseguent to
receipt of tre completed "Photodosimetry Report", of the dose re-
ceived during their visit.

6. MCNITORING OF CJNTRCL AREA alD Z-FLUENTS:

{ a. Survey: A survey is the evaluation of a radiation
hazarld, if present, in a work area, cencrally with portaple or -
rooile instrumentation.

(1) Routine surveys shall bte made in areas of the piant
(witnin the Control Area) on a regailar schedule. Surveys include
an evaluation of the tollowing:

(a) The dose rates predent at all work ststions
under reypresentative ogperating conditions. '

(b) The presence of an unsuspected dose rate in
all accessible areas to personnel within t.e control area.

(¢) The levels of radiation at the perimeter of
eac: Radiation or dighy Rrdiation Area, (this includes readirgs on
accessible roofe, floors above, ceilings below and at walls in rooms
adioining such areas).

4
“

(3) Phe unsuspected presence of surface contam-
inotion irn work or Jereral areas. .
{e) The determination of airborne contaminatiorn at
-alil work stations. L * : : :

(2) Special surveys will be made to assess dose rates
and contanination problems so as to prescribe contirols for Radiation
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Work Permits, shipment of radicactive materials, movement of contam-
inated materials, decontaminating operations, etc. ’

(3) Surveys will include surveillance and evaluation
of fixed area monitoring instrumentation and area film monitors,
(see Area Monitoring below). .

b. Area Monitoring: . i

_ . (1) Fixed area radiation monitors are provideid,-at
select roints, to continuously detect, measure, and record the
presence of gamma radiation and to warn the operator of any abnormzal
situation which may be or become hazardous to personnel. This in-
strumentation monitors the following areas:

(a) Spent Fuel Tit.

(b) Demineralizer Room,

(c) Laboratory.

(d) Vépor Contéiner Entrance.
(e) Inner Vapor. Container.

(2) Area film monitors, to detect and provide an in-
tegrated record of beta, gamma, and neutron radiation, may be used
to supplement the fixed instrumentation above, in the same or other
areas, as dceecmed a:propriate by the Flant Superintendent or oIcC,

SM-1A.
¢. Process Water Monitoring:

(1) Fixed process radiation monitors are provided at
select points to continuously detect, measure, and record the
presence of gamma radiation in the process water (includes cordensed
steam) and to warn the operator of abnormal activity levels for
which investigative or corrective actions, not automatically prompted,
must be taken., This instrumentation is located at the following
jocations, (asterisk indicates applicable process valving is.tripped
closed automatically as a result of an abnormal activity level

signal):

*(a) Primary Blowdown - upstream of demineralizer.

© (b) Primary Blowdown - downstream 6f demineralizer.

DUPLIGATED'
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*(c) Hain Sfeam (includes post heating and laundry
steam). ' : o

‘(d) Stzar Generator Blowdown.
*(e) Primary Blowdown Cooler (inner vavor contalner
coollnr water) - downstream of blowdown cooler. :
.. . . . . . . ,. . . -
(f) Service Water xeturn - upstream of condenser
overboard line. , , o g
(2) VWater samples are taken on a regular basis at select
points. All water scmgles are assayed for beta-gamma activity to
detect increases in activity and ascertain .whether gross fiszion
rroducts are yrresent. Samples are taiern at the followin;: lccations,
(samples rncrmally taken for water chemistry analyses alone are not
included):
(a) Primary 2lo. ‘down, ' o
(b) Demineralizer Iffluent.
(c) Primary Make-u: Tani.
(d) Circulating Water Discharge.
(e) Steam Generatcr 3lowdown.,

(f) Main Steam.

(g) Vapor Container Cooling Jater - dounstrenm o
lowdown cooler. ‘

{h) Hot waste Tanks.
(i) Laboratory Waste Tanis.
(3) Well viater.

(k) Steam Condensate.

{(3) Source Summary of ictivity, Secondary rrocess
Fiuids, (activity monitored by process monitors and samplea);

DUPLIGATED -
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LOCATION AR . POSSIBLE SOURGE(S) °

Service Water to Redh?rge.Well ' 'Prlmary Coolant leakage at.

(O Steam Generator (SG-Blowdown)
L Primary Blowdown Cooler
Inner Shield Tank boolln* Coils
PCR 72
PCF #1 (Condenser Hotwell to
B SG Blowdown)
- Steam Generator Blowdown frimary Coolant lezkage at:
' Stean. Generator
PCF #1 (Condenser Hotwell

Main Stean Primary Coolant lealiage, re-
sulting in volatile or raseous
activity, at:

Steam 5enerator
PCr #1 (Uondenser Hotwell)

Condenser Hotwell Primary Coolant leaﬁaﬁe at:
BCr #1

Volatile or gasecus activity
added to condensate from:
Main Steam

Feedwater Frirary Coolant leaxage ut:
PCY 71 (L ndenser Hotwelil)

d. Area and Operational rrocess !lonitoring i ystem (zchematic::
Inclosure 2.

e. Effiuent lonitoring:
“(1) Liquid:
(a) SM-1A Memorandum Number 6, 1962.

: (b) All effluent solutions shall be considered
contaminated and shall be continuously mcnitored or periodically
sarmpled at the final point of effective control Sazmples of stored
liguid waste will be radiochemically analyzed in tue SH-lA.lrocess

Con:rol Laboratory, rrior to movement of waste tnvou“h the e’fluent
discharge lines to Jarvis Creek. .

DUPLIGATED
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(c) o solution ghall be discharged from the plant
control area in excess of tne limits specified in paragraph 4.p.(2), -
above, except through the effluent lines to the Jarvis Creek dilution
facility. No solution shall be discharged to the environs in '~ :
exciss of the limits specified above. P T

(2) Gas: - .; o 3_’ _ “ o ‘_?f1i -; g,_,

.(a) SM-1A Memoraridum Kumber 6, 1962, 5

(b) All effliuen't gas from SK-1A shall be consider=d
notentially contaminated aerosol and shall be monitored at the final
roint of effective control with portable or rmobile &ir moritors
wrhere not syecifically ponitored by the stack air monitor.

(¢) Sources potentially giving rise to airborne - -
activity are monitored by a stack air monitor; particulate activlty'_
will be removed by air filtration. :

(d) Effluent discharge shall be coritrolléd suche that
average concentrdations and the average annual concentrations do nct
exoeed tne limits of paragraph 4.,b.(2), above. £

(e) In the event abnormal activity levels or in-
creases in activity levels are jetected, sources shall be ident-
ified and isolated; further dischrarge, involvin,; effluent from the
identified source, shall be prohibited until a source evaluation
has been made and appropriate corrective action has been taken or
decay permitted. : '

(f) The Vapor Container, the greatest potential
source of airborne activity subseguent to a period of operation,
is sealed during operation and served by a separate decontamination
‘system. RO vapor container air shall be discharged to thre environs
until the concentration of radiocactivity is reduced to within re-
lease limits.

f. Survey and Samyling Schd@ules:

(1).Surveys (smear samples and area radiation‘levels):

AcbA o TYPE . FRELUEKCY
. Demineralizer Room ~ h '7 Area . a Daily
Deriineralizer Room 3 Smear . Weekly

. DUPLIGATED
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- . 0o
. Laboratory S . Area
Latoratory : Smear
' . I
.rimary nakeup fump area = Area
’1
rr.mary llaiieup sump Area . Smear .
Lunch Area ' Area
lLunch Areca . ) o . Smear
Ctier Gereral rlant Areas Area
vthor senecral . lant Areas : Lmear
4 - -\ - -
{2 Survays (air sam.les):
AIloA ‘E ULWCY
*Ztack zffluent : ., Continuously
£
*Deni ali Roon Continuousl
Lavoratory (during primury Daily
sample ;r008351n5)
ump Roonm weekxly
‘zintenance Shous +eekly
Centrol Room Weexly
“urbine Area (in areca of Weekly

steam leakage)

(3) Process Water Saxples:

FCOINT FRE.UZICY
Primary 3Biowdown Daily
Demineralizer Zffluent . " Daily .

LR [\TED
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POINT

rrimary Make-up Tank

Uircuiating Water DischarggW“‘;m

Steam Generator Blowdown
Main Steam

Vapor Container Cooling -ater
Hot daste Tanks

Laboratory Waste Tanks

Steam Condensate

Well Water

5 March 1962

Daily

‘Daily N

Jdeekly

1' Level | ,‘ o
40" Level

Dailj |

Daily

g. rost Steam and Uondersate Systenm honitoring:

(1) A monitoring progrem will be undertaken to detect

any possible carry over of steam-
post steam system, undetected by

borne activity to the Fort Greely
menitoring activities within the

SM_14 control area. This program will include:

(2) Vater sample analyses for gross beta-g amnma

activity.

5

(b) Area radiation surveys for gémma-activity.

(2) Water samples will be ‘taken from steaw system cor-
densate at the strainers, upstream of building surge tanks in the

buildings identified below. .

(3) An area survey will be made external to the radiators.
of a selected room in each of the buildings wherein condensate

samples are taken.

3

(4) The foliowing buildings and rooms are selected as |
being representative cf utilizabion,-habitation,ﬂand location:

Bldg. 801, BOQ5 Company'Grade7dffi§ér?szg?rters.

Bldg. €05, Post Ordnance_Shop,ésabp,Afea,

Y 2
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éidg. 603, Fost Engineeé's Cffice, General Office

' Bldg. 655, USA COid‘Neéther and lMountain School,
Classroor - Auditorium, ' o » )

(2) Initial samiles and surveys will be taken ;rior tec
ylant stirtup, to establish background, and each thirty days there-
after. at least four suck observations of each building shall be
made prior to startug. '

7, BIVIRCTMENTAL MCOHIVOMING:

+

a. Environmertal mcnitoring consists of the maintenance of
select collection points, for samples of air, eirborne particulate,
surface water znd subsurface water in the preximate area of "SM-1A,
and the assay of these samiles to establish lon range racords
cf backsround radiation levels. The present program is conducted
by the Cremiczl Corps Arctic Test setivity, .with monthly sanmple .
assays provided SM-lA. 'Location ard type of samples collected are
indicated below:

(1) Gummed Papesr Stations:
(a) Apsrox. 277°0' east cf plant site.
(v) agsprox. 2800' north of plant site.
(¢) Approx. 2400' northwest of plant site.
(d) Approx. 2620' west, southwest of plant site.
(e) Approx. 5500' north, northwest of plant site.
(f) Approx. 2800' north, northwest of plant site.
(g) Approx. 1300' south, southwest of plant site.
(2) Air Sample S3tation: At plant site.
(3) Precipitation Station: On roof of Bldg. 606.
(4) Surface water stationms:
a. Tanana River Bridge:
1 Sediment. 1 :
- " ' ~n
@@@&”@&TE@ 16 12081
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2 Filtzhte.
3 Resid;e. |
V(BJ-Jarvis (rcek at Rlchardson Highway;5 -
|1 Sediment. - . |
2 Filtrate.?,,;f...,_ o
' 2 Residue.iu } :_M.;j“‘ $ e
(¢) Delta Rivér-(just below Tanana River Bridge):
1 Sediment;f ‘ i
2 Filtrate.
L 2 Residue. ‘
(5) Subsurface Water Stations (wells):
- ‘(a) Near Bldg; 606.
| (b) Buffalo Lodge on Richardson Highway.
.S;'Udntinuing liaison shail be maintained with the Arctic
Test Activity in order that discrepancies between apparent data due
to technique are subject to valid interpretation, maximum reprod-
‘ucibility of data is assured, data trends are preliminarily anal-
yzed and assistance can be rendered if required. Such liaison will

regularly be maintained by joint monthly meetings between members
of the two activities and may be augmented by jointly planned and

. conducted experiments.

- 17y 1960.

8. SM—lA RADIATION MONiTORING INSTRUMENTS: Inclosure 3.

9. CONTROL OF RADIOACTIVE MAT&RIALS. SM-1A Memorandum Number

10. RADIOLOGICAL hmDICINE‘ SN lA Nemorandum Number 15, 1960.

'11. RADIATION f.an PERM ITS. '. sl

' a. The Radlatlon Lork Permlt (Inclosure 4) is used to 1nsure

; @@@U@ M‘E‘
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that all work performed in a Radiation or High Radiation Area or
on potentially contaminated equipment will not start until each .
task has been properly evaluated from the standpoint of radiological
safety and has been approved'by operating supervision. All such

.~ work shall be performed under and in conformance with an approved

Radiation Work Fermit.

-

b. Types of Permits:

(1) Routine permits shall be issued to cover all routine
operations performed by crew personnel within Radiation.or Hdigh
wadiation Areas and will be approved, as required, for extended
periods of time. . :

(2) Special permits shall be issued to cbver all special

or non-routine operations or maintenance and repair work performed

by any individual in an actual or rotential Radiation or High
Radiation Area. These permits will be issued for each job to be
performed even though it may involve several different specialties.. .

c. Radiation work Permits shall be executed in duplicate
and will be serialized by calendar year. Both copies of the permit
will be kept at the permit area until the work is completed.

d¢. It is not intended that the Radiation Work rermit be
a license to perform a job; rather it is an instrument of notification
of the radiological hazards involved, if any. - '

e. Survey measurenents are to be entered as a dose rate,
i.e. mr/hr. Should the dose rate vary within the Radiation Work
Area, the 16w and high measurements will be recorded.

f. Bxecution:

(1) The initial portions of the permit dealing with
survey data, special instructions, and task evaluation shall be
completed and signed by a Plant Process Control Technician. In
the absence of a Plant Process Control Technician, the above may

' be executed by the applicable Shift Supervisor.

(2) The lelowing personnel may authorize ihe star%ing o

of work: OIC, Plant Superintendent, Plant Supervisor (NCDIC),. or .

Shift Supervisor. Eviden:: of authorization ;gAthe_signatpie-of

.

any of the above on the p:rmit.

i
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(3) A permit may be termir.-.ed by any of those ident-

ified in the preceeding subparagraph, s ‘Process Control Technicianm,
the Maintenance Supervisor, or foreman of the work party. Entries
shall include the signature of the individual terminating the work

and the reason for terminating,

.. (&) Every individual performing work, observing, super-
viasing or participating in any way with the work being performed
under a Radiation Work Permit shall sign his last name and initials
and enter his film badge number and the serial number or numbers
of the self-reading dosimeters used, wheré applicable. The reading

- of the self-reader will be noted upon entry into and return from

the Rzdiathon Work Area or permit area (if not designated a Radiation
Work Area), as well as the time in and time out. Total time and
estimated dosages received will be noted. The signature here in-
dicates understanding and compliance with the terms of the permit.

" 12.  CAUTION SIGNS, LABELS, AKD SIGNALS:
a. Posting: Section 20.203 of reference 20.y.
b. Exceptions: Section 20,204 of reference 20.y.

13. CCKTAMINATION CONTROL (including waste disposal): SM-1A
Memorandum Number 6, 1962. . - -

14, PACKAGING; HANDLING; AND TRANSPORTATION OF RADIOACTIVE

. {

a. Radioactive materials shipped from the SM-1A, where this =
Activity is responsible for making such shipment, shall be paclaged
and labeled in accordance with Sections 20.203 and 20,205 of
reference 20.¥. : R ' :

- b. Applicable regulations of the Interstate Commerce Commission,
regarding this topic, are compiled and presented in reference 2.tt.
The 0IC, SK-1A shall coordinate radiocactive materials' shipments
with the Transportation Officer, Fort Greely, and provide the

~ - Transportation Officer with such technical assistance as may be re-

quired, including personnel for assistance in handling, radiation

__ monitoring, and inspection. -

. SM-1A Memorandum Number 15, 1961.
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15. RADIOLOUICAL IMERGELCIES OR ABﬁORKAL CliDITIONS:
l -

a. General:

(1) "Emergencies or abnormal conditions', within the °
context of this memorandum, relate to events arising from, causing
modifying or in any way affecting or being affected by actual or
potential radiation hazards, and may, include condltlons not deflned
as Nuclear Reactor Acc1dents/Inciaeﬁts.

(2) Emergency or abnormal canditions arising frowm con-
ventional or fire accidents which do not fall within the definition
of Nuclear Reactor Accidents/Incidents are treated in other memo-
randa; the preveutive nature and response provisions of these
instructions are applicable however to any security progranm and are
referenced in the NRAICP below.

\ .
b Classification of dmergenc1es and Abnorwmal Conditions:
(1) Technical overexposure (photod051metry). defined as’
established exposures in excess of the limits set forth in para-
graph 20.101 and in excess of the weekly MPD set forth in TB Med 254.

(2) Internal exposures.

(3) Loss, damage, theft, or fire ihvolfing radioactive
materials.

(4) Levels of radiation or concentrations of radioactive
materials in excess of the limits established for an unrestricted
area (outside SM~-1lA Control Area), in paragraphs 20.105 and 20.106,
10LFR20, the source of which is SM-1A, including the spread of
contamination by personnel or equipment from the Control Area.

(5) Excessive exposures of .personnel to concentrations of
radiocactive materials in the restricted area (within SM-1A Control
Area), in violation of paragraph 20.103, 10CFR20. .

c. General Emergency Instructlons.

(1) Notification: In the event of any of the occurrences

classified in subparagraph 15.b. avove, the senior SM-1l4 supervisor!
on duty will notify the following in the. order indicated untll all
have been notlfied'
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(a) CIC, <#-1A. R S

(b) Plant Superintendent, SH-1A,

o -.(c)':lénfibup v1vo”;'SX41£'1NCOIC):”N

\ { .

(R) =adicloricul srotection Officer will Bupérvily
ard dircct thes conduct of .all wctivities wnestinent to tns evalurtlicn,
control, a.ieviztion, an? clinination of the erergency coniition.’

(p) S!1-1A rrocess Control :ersonnel will: ﬂ

1 Cn the tacsis of information indicating the
locatica, type, and nature of the emergency, select aupro;rlatr
emergency control equipment and supr lieg from emerg;ency provisicns,
in addition to standard operational materiel. An inventory of euer-
sency materiel, other than that routinely used, shall 'be maintairnzd
by Procesc Control .Personnel; these emergency provisions shall te
inspected monthly by the Radiological Frotection Cfficer for con-
pleteness and serv1ceab111ty.

2 Lvaluate the e¢erbency condition and estab-
lish boundarles of Radiation Areas based on radiation levels and/or
extent of contamin:tion; a Fersonnel Contamlnatlon Control Po;nt
shall be established on the area perimeter,

_ 3 Assist in the decontamination and removal of
injured perscnnel.

4 Post isolate, and continuously mon1tor the
area Cr areas subJect to the emergency condltlon. ). :

_ S When spreadable activity is fresent, conduct
curveys of uncontrolled items required such as an ambulance,_stretchers,
blankets, fire equlpment, etc. o i

[ Continue to a551st the Radiologlcal Protectlon'
Officer and other emergency personnel as dlrected.

7 Com,letely document ‘the emergency as to tne )
-individuals involved and the nature of the radiological condltlons.A:

{e) Other Emergerc* Personnel (1nclud1ng crew mem-
bers, Post RAMDET p sonnel flre 1y medlcal personnel. -uards,

e e
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. S 1 Obtain and wear an ezergency film badge and
two pocket dosimeters from the SM-1A-Security Guard. It is not = T
necessary that these items be logged individually upon entry, but e
individual identification must be established prior to departure. . o
e 2 Observgugll;ihstructibns of the Radiological -,
Protection Officer.: SoE T A S

o "'1 Unless ché;ﬁié€W§é§iSeHT”bBﬁéin”féépirato}y' :
- protection before entering~an§;working,gp_a4Ra¢iation:or High . §
.. Radiation Area. B T R R S A

: . S b Minimizq'anj time spent in a Radiation or
High Radiation Area. - L A LI SRR S R B

SR : - 5 Remain in the vicinity of the establishd . %
Contamination Cantrol Point until their person, clothing, and e~uln
ment are surveyed and released by a SM~1lA Procéss Control Technician ' ,
or other healtn physics technician.. Medical attention will take . =~ -~
priority over this pontamination control procedure, however personnel
jnvolved must be monitored as soon as conditions permit; where possible
treatment should be performed within the SM-14 control area; under

no circumstances will extraneous equipment or material, be permitted
to leave the area in connection with this exception. o T

) |

. 6 Use only fog nozzles when fighting fires inﬂ"'
Radiation Areas with water; use, where possible, carbon-dioxide - -
equipment or small hand_extinguiahers.‘ . C f!'

- 7 Never use water for fighting fire in the fuel
vault. . ' , . L o T -
(3) Emergency Exposure Levels: If an emergency exists
and it is not possible to control the problem by observing MPC
limitations (any exposure of personnel to ionizing radiation above -
the MPC is an overexposure),  the degree of this overexposure must,

of course, be kept to the absolute pinimum and, if such exposure is
permitted, it must be justifiable. No routine or periodic task can - -
be considered justification for recurrent planned overexposure. ‘
Permission of an overexposure is a command ecision. As directed in
reference 20.w., the OIC will be guided by.paragraph 10 of reference .
20.u. in permitting any overexpesure as a result of an emergency.
Keeping exposures to the practical minimum is even more important
under these conditions of stress.’ Overexposed- individuals shall be .
evaluated medically if possible, ~nd if the 50 mrem/day used for ,
estimating the individual's reco: ry period would require many months

. FOR DIV, OF COMPLIANGE/ ©~
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MEMORANDUM ’ ' 5 March 1962
HUMBER 5

of non-exposure time, no less than three weeks of exclusion fronm
radiation areas will be utilized. If there . is any reason to sus-
pect that the crew member .in cuestion does not appear well, the
three week period shall be extended. ledical evaluation must be
accomplished at the earliest opportunity. Anyone known to have
received high doses, 100 rem or more, who gets sick (nausea and
vomiting, for example) from no other known cause, shall be evacuated °
(and then replaced) as soon as possible. If the external doce is

25 rem, or if there is enough of a po.sibiliity of serious Wnternal
contamination to require hospitalization for -evaluation, DD Form 255
must be submitted. :

d. Nuclear Reactor Accident/Incident Control Plan: Inclosure S.
c. Notification and Reports: Paragraph 18, below.

16. SANITTARY RBPCXT: The 0IC, SK-1A will routinely jprovide.the
Post Engineer, Fort Greely, with a copy of the SM-lA Monthly Cper-
ating Report; summary information included in Section 5, "Health
Physics and Safety", will include all information necessary for the
preparation of the Post Zngineer Sanitary Zeport.

17. TECINICAL AND HuALTH PHYSICS INSPECTICN, SM-1A: Policies,
procedures, and guidelines pertinent to the conduct of technical
and health physics inspection of the GSk-1A within Department of
the Army and the Army Nuclear Power Program are set forth in references
20.k., 20.n., and 20.ff. '

18. RECORDS AiiD REPORTS:

a. SM-1A Memorandum 7, 1961.

b. 3K-1A Memorandum 13, 1960.
! c. Inclosure 6., "Reporting Requirements for Emergencies
and Abnormal Conditions". '

d. Pertinent information relating to SM-1lA radiological
security and control is routinely reported in Section 5, of the
SM-1A Monthly Operating Report, reference 20.X. -

19. SUMMARY OF RULES OF RADIATION PROTECTION: Inclosure 7.

20. REFERENCES:

a. AR 40-414. | ':‘ P o .:,.  ,. ST  .’1'
b. AR 40-431. BT @&TE@ g
@f%ﬂag com—PL_mNCg_/ " o
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AR b40-571. -

AR 40-582.

AR 385-10. -

285-40,

AR
AR
AR 500-60.
AR_?HZ-}Z;
AR

\R 755-380.

SB 11-206.
TB ENG 184.

TB MED 247.

T3 MED 254.

ER 385-1-1. .
'ER 385-1-3.
EM 385-1-1. | |

M 38541;34; Sl

EM 385-1-27.t

@1 385-1-28.
EM’38541-32..: L
EM 700- 3-3. _,;,,¢=ﬁfi;“; _ IR AR L -
Tatle 10, Chapter 15 Part 20, Jode of, Federal ngulatﬁons.:;_

NBS Handhook #2.

5 March 1962
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1
M
aa, NBE Handbook 48,

bb. L3S Handbook 52. _
é;;‘NSS HardbOOA 59 o
dd. I'ES Handbook 69. .
ee. USARAL vlrcular 40 8
ff. ANr? Directive Lo. 13,

 88- NP Directive lo. 15.

-

nh, Fort Greely Domestlc _Hmergzency rlap, Headcuarters, rort
Greely, Dated 18 April 1961. :

ii. Nuclear Accident and Incidernt Control Plan, Headquarters,

Fort Greely, dated 9 rebruAry 1962.

jj. 1st Letter Indorsement, ENGRD-N (10 Oc¢tober 60), OCCFZIi3RS,
subject: "Definition of a Radiation Area', dated 18 October 19€90.

kk. Letter, ENGRD-NI, OCOFENGRS, subject: "Wristrand Ring
Badges", dated 20 December 1960.

11. 1st Letter Indorsement, EiN_RD- NT (5 Jan 61), OCCFINIES, -
subject: '"Request for Informatlon, Radiological bontrol" dated
27 January 1961.

mm. lst Letter Indorsexent, LI.RD -NI ‘(12 Jun 61)] OCOFEK3RS
subject: "Total Skin Exposure Limit", dated 23 June 19bl.

nn. Letter, ENGSD, OUCFELGRS, éﬁbject: "Nuclear Accident and
Incident Control Plan (NAIUP)V. dated 2 February 1961.

00, Letter, SIGFT-Dli-5a, Sacramento Si*nalspepot, subject:
"Photodosimetry Service", dated 23 February 1961." :

pp. Letter, NPAGL, USAZD, Alaska, subject:, "Environmental .
Background Mon1toring, Fort Gre lt Alaska", datnd 7 July 1961,
) .
Q.- Letter, ARGSM SM-1A4, e ject: MNuclear Acc1dent~and
Incident Control Plan (NAILP)". Qatei 9 March 1901,

rr. Letter, ARGSM, SM-lA. st 5] act' YAdvice of Nuclear neactor

1Accident/Incident Control Plan, ' - CP for Army Nuclear Power Program',

dated 25 Januar: 1962.

@UJJP[L GATED
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. sHEMCRANDUH . . . . 5 arch 1952
. uuMzER 5 R :
7E1'~’ T ss. Manu 1, 1DO-190¢4 Vols I and II, qe 1t} Physics and

e

Radiochemisztry Manual for Army Nuyledr ower Dlants, Combustion
Sndinee“lr‘c’ Inc., .L900. — g ; o

tt. iandbooh, *ranhport«tlon of ?mﬁlOuCthe Iatﬁrl ls
TS At ﬁiC“Enérgy vouml 31on, uay 195 T

- "21. SUPs SESEI‘Ni ‘Tkis“hehora;dum superbedes SH—IA “émoravrum
“ Number 2, 1961, subject: "Sd-lA iadlo’oglcal Security and Con rol"

‘with Changes Humbered 1 dnd; 2. PR . oo

 RICHARD L.“t;RAIs |
Major, Corps of Engineers %
Officer—ln-anrge, SM-lA OHeratlons

DuPLIgn T
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o .' . . 10 February 196l
. LNF(szATI(N ON FH_)_‘ BADGE SERVICE (Pt DOS
"7 AS FURNISHED BY SACRAMENTO SIGMAL OEPOT

(Supersedes "Information on Film Badge Service (Photodosimetry)" dated 5 Jan 59)

1. PURPOSE: The purpese of this publication is to provi@e. auppl_eneniary
information concerning photodosimetry service provided Aby Sacramento Signal

Depot in accordance with SB 11-206 and AR LO-41k4.

4

2., DEFINITIONS: For the purpose of this bullet,:m, the followmg dermitions

apply:

*

a. Photodosimetry - Measurement, by means of exposure to photographic

film, of radiation dose received i'rom beta, gamma, X-Ray &and neutrcn-

. . .
emitting sources including radioactive materials, X-Ray machines, and nuclear
reaction equipment, and nuclear borbardment devices.

b. Film Badge Holder - A convenient holder for film packets R usually

fastened to the clothin ¢ by an alligabor , or similar clip.

c. Film Packet - One or more pieces of d 1tal type film in a light ;roof
envelope. Fits into film badge holder.

d. Film Badge - A film packet in a holder.

e. Evaluation - Intorpratation of 1xugea on glevelopod filn into dose
readings. ) o ' _

f. Wearing Period - The length of time during which a film packst is
worn by an individual. ' .

g. ngtrol zﬂm - Film packet.a used to compute comhtion Mors for

incidental e.xpoau};:o or _cnulsion* deterioration which Fny ocecur in transit

or storeage. ‘ | , 7 _
h.-. Code Desgr_mt.or - A coding, ayaten wh1ch idontifiea each aoparate

film packet with & apecific perio-» of tine the using inst.allatign, ard the .

wearing :Lndividual Th cxchanps' ¢ fiim packets, and corrgepondmce thereto,

“!Inclomire 1) '. v _" S r! O] | - |
R T
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'_betmm t.he'.using ;mtmauon and tupplm 31@\&1 Dopoe win empley the
-"organiut.ioml code uynbol appeu-i.n‘ on t.h- filn packet.

4. Quantity of rndiation, as cpplied to an individual, exprouod in
3 rem or millirea, lhximm ptmissiblo -xposure are preacribod by TP MED 254,

3. GENERAL INF T

e

" a, The photodosimetry service providod a means for dctomination of the

exposure of pe"sona to ionizing radiation (beta, ga:ma, X-Ray, or neutron), RS

while engaged in noncombat act1v1ties. N .
-, be The £1lm badge con*ists ot a plast.ic film holder and a ﬁlm packet..
_ This film packet provides a range of 10 millirems to 1000 rems,

k. SUPFLY, STOAAGE, ﬁ;‘cimzm‘ymé.tssmc AND EVALUATI OF _FLL;

&, Films are normally used on & four (4) week ba.sis, however they may

4

‘be used on a one (1), two (2), or three (3) week basm. Wery four (4) weeks

7 .
ROt o L T T

sufficient film will be shipped to each using installation to provido for
four (4) waeks' supply, roga.rdless of wear:.ng pex‘iod B
b, One or nore control film packeta are furnished together with the

sonitoring film packeta for each wearins period and will be identified by the :.’_' ‘-jl

el

word *Control"., These films are not to be used but shomd be 1nsemd in a

spare film holder and kert in the same locatnon (see c be;ow), whem the

remaindor of the film badges are kcpt whe-z not, beinp worn. The control

p-A—__RAL 44 Sy

films st alwe Ieturned with t.he mnit.orm;; tilms a:‘ter t,he comg_letion o{

sach we ri =* S TaTE el S . S : _
c. Film badges, ,vhen not boing worn R snou,.d be kept. on r;c}.(‘: or board

ao;zntad to & wall in s radiation froe am | ”or aach loc;tion of film badges, Coe
& control film must aloo be kopt. It 1. inq\orta.nt t*at tne mmber of . ‘ho ‘ "

\ eontr ol film oe closcly idert.itied \d.t" caf'r trouu ﬂf B ‘tcring 'ms _
ol T e T "_N FOR DIv. Or COMPUANCE




stored in the seperatc; ldca;idr;s. CTris infommation muest be. inc iatei o tie
Ptiotodosmetry Repert Fo;an {50 Form 787) when Lhe filn: packets Ars
retumed fer procesamg 80 that proper evaluatiom may be attained.

d. Film packets rocei\red by the using installatior before the intended
period of use should be stored in a refrigerater or cool dry cont_’ainexffnl an

area frea from radlat.ion.

e, Using msta.llat.ions muat. nturn all used and unuaed film packeta.

at the end of the using period to this depot for processing. Instructions -
" to be used 1in returning these £4lm packets for pi-oceésing are as follows:

(1) The film packets should be changed on a Friday afternocn or

Monday moming and returned immediately by air parcel post to this depct
' ] .

for processing and evaluation.
(2) Film packets are to be returned in the same or similar type

container in which they were mceived. »
|

(3) when retuming film packets, caution labels must be placed on
| the outside of the shipping container. "The supply ‘of these labels is
automatically r?plenished by this depot, or upon demand by the using
organ:.zation. o '
(L) Return all film packets to the original depot from which the |

films were received.

(5) Lost or destroyed films must be accounted for by appropriate
notatioen en trananittal form. , -

f. Expoaed film packet.s will be proceased within one work day after
arrival at the depot. “In the event any filn 1ndicatea a dose great.er than
three hundred (300) millirems per veek a telegram will be fomrded

immediately to ‘ths using _i.nat,al htion indica®ing the fﬂn n\mer, name of

s> WOPLATED
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the user, period the film mf'{-ein, source of lenizing radistion, and the
exooem received A copy of eech telegran torwarded to & using inetal-
| lation will be tranamitted to the Surgeon Generel, Department of the Amy
Washington , D. C. by the eervicing depot., —_ '
B Photodosimetry Report tome (8C Fom 787) are a.leo initially furnished
by this depot to each new cuetomer, end will be eutomticelly replenished or
upon demand thereafter. The Photodoeimetry Report is to be filled out in
triglicate by the ueer, who muet type in the inetalletion'e comple’te mailing
address, date of report, period letter R date. for the using period »
orga.nizetional code 'symbol aseigned: the name of the 'pereon wearing each
. film packet and the applicable control £ilm number » the individual film
nunber and the energy of radietion or type of radioactive materiel used

(For X-Ray machinee, the peak kilovoltage shiould be recorded- for radio- .
ieotopee, the name of the ra.dioieotopes should be recorded) Vieitors

ba.dges and epare badgee » when used, are to be identified w.ith the name of the
ueer, the type e.nd energy level of radiation to which he was eubjected, and
the approximate period of expoeurer The report fome and the ueed and unueed |
fi]m packets should be returned in the same container to the depot. When ,' |
the £ilm is evaluated; the dose ie entered on. the report. by the processinga
depot in rems, ‘mo (2) copiee are returned to the ueing inetallation and
one (l) copy is reteined by the depot. as a perma.nent record. :

| h, All film returned to ‘the depot for proceseing are evaluated and
dosee are reported exectly as indiceted by the film densities. I-‘ilm which
‘ ehow 0.00 density mite uill be reported as zero (0) doeage. | However , the
. film may\ receiv/e mll emunte ot rediation which are not indicated due to“v'
the limitations of the tilm. These limitatione are listed below end may be /

: ueed for ProPer evelnetim of results fms[ﬁj-[m ?{Lﬂe@mg@) //; i
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) : ﬂ /‘\ ) :‘K
II’ S kMMﬁ gg ;-5A1 Eh T READARLE DOSE
Below 100 Kev . . 2 Millirens iy

o X Key - X0 Kev . 10 Miliirems t
Lol C dhove 200 Yev o . - 7 20 Miliirems :
.- 7 Beta Radiation : A LO Millirees J

% .
,, "'i‘, The +im» °leuant, is of utmoat mpo*tam;o in the tmtmnt of an
i overdose of radiation. If thers is an mdlcation that an i.ndividml hu
received an overdoee (for example, 8 high pocket dosimeter roani.ng), hil

£ilx packet should be immediately sent to the dqpqt, for processing even

information required on the Photodosimetry Report form should accompery tLhe
film packetb. Sxposure reading will be transmitted back to the using
i{nstallation as prescribed in f)mgraph Lf above. - ..
5. CODING OF FILMS;
. a. Film packets are pren{zm‘t;ef;d.ﬂ The personnel at Sacramento Signal
| Depot apply a code designator on the film packets in 1nk and this same code .
is superimposed on the film components by means of I-Rays. Using installations
should not attempt to renumber fiim packets as no other number will appear on
the film when it is processed. A
b. - The code desi@ator consists of three (3) groups ard is placed at
the top of the fila packet. The single lett.er indicates the wearing period
' 'during the year , the three lettar group dcnotea the using mulhtion, and

' t.be three (3) digit group identifies the individual wearing the film packet.

S e T

z E ‘: o (1) the plamnt of t.he three (3) groups-will deur-ine whet.hgr

| : the film is on weekJJ, 2-weeka » 3-weeks or I.-week basie, _ »

R : , - (s) m:-plo: 'raking orglnlutiond code -m-, p.r,[od of use

ol o "an and :l.ndividual'a immber ~001-: :
PRI 1wumuoeunbeeoa.d: .mool |

2 Two (2)mekmwmbecodod: AMOOla

o : o . FOR,DW D CCs UWCE "»a
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“though the using period is not yet completed., In addition, the wsuval
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" |

"\..-"nroo(»mkmauum . 8 001 AAA
.5 rom'(h)uukmwiubooodod: 00l a AAA

(2) Eaoh mk of the ynr hu bocn utignod s lothr, nm. twenty-
six (28) vnob up:l.ul htun 'A" thru "2" and f.bo uooad t.\-aty-cix (26)
| woela msn let.hn 'l' t.hrl ":" A dato sheet Miuung t.ho vuri.nc pu-iods |
) f o for which the fﬂ.l- are ﬁo bo mod 1s f\rnilhod each i.altclhtion using thh s

urvico. Under ng c;mtgcoo !gtfx ut x;g;: concm_mmm

| 'Y be used other than tor t.he mgiodgx! icgm.. Lo
€. Each insullation utmsir.g tho rilm badgt sorvico will i.nit.hl]; =

be assig ed a t.hreo (3) le‘ter ay-bol. This aymbol will bo part of the ﬁln
' ccde designatur for the mst.allat.ion a8 long as Sacrsnento Signal Dopot'l
film badga sernce is used. ‘ Thiq coc,e is t,o be uaed on all correspondencc 'i E

pertai-ui.r.g t.o the photodosimet.ry acrvice. R Lo - S ‘

d., Each shipent of . !ilm pac:(ot,a bo s usi.ng inst.alhtion are nui)erod
consocuuvely, beginnmg witn 001. At t.he start of each weari.ng period t.he g
ot loyee wili b‘o a-.signed the code mlnber on t.he file he ie wearing and he ,

wiil be 1dertiliod wit,h t.his number throughout the weu'ing peried, (NGI’E: ,

This number is not an omployeo's pemnent numt.er ‘and may be mterchanged if
necessary, after the vau-inp permd.) - 5 o ,

e. The control films are nunbcrod beg:l_nning with coz, 02, coa, and otc., o
according to t.ht muty of control film being furnishod to t.he uaing o |

| matulntio'x. “~

a. The Mn b‘dgo nold-x- ie nm of unu,o 1 pmuc. m ojection t.u
1s locqtod insido t.ho film cavit.y at tho bottoa of t.ha hcldor and a "post—‘
(BUI'E 'rhe cap 1: hingod and .hould not bo canpletc];.

@&ﬂﬂ@&ﬂ@ﬂ@l
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—
0 removed Qhen ,%oad??fg and unloading t.ﬁe film packets;')) .A piastic toel ie
‘furnished as an aid in removihg the fiim packet from the holder. The
"FRONT" and "BACK". of the holder are identified accordirigly. The opening
for the insertion of the film packet is located at the‘ £op of .the.; holde-.
. ._.'b,' Caution should be taken when inserting the filn packet into t.he
'holder. This precautlon is necessary in order to perfom ; proper evamauon

o ~ of the films by this depot. The cap must be in place when t.he holder has beer

ldaded to inaure proper phcgmnt of the film packet. T ,,,4,.;.,:-:‘: et

W

, To load the £ilm holder, the !ront. side of the holder should be held LR

. VAL Er.oward the indlvidual the cap ra.ised and ,pulled forward and the film packet’
, - / inse’-ted mt.o 'the holder.v When msertmg the film pacPet. into the holder y ;‘
the mentification number or code designator at the top of t.he film packet |
o | ,‘ should face the front of the holder and the green flap toward ‘the back of A{!'
o t.he holder. The cap should be replaced and pushed do;m firmly as soon as’ o
oo the film packet is mserted |
| ' d. To remove the fllm packet , raise the cap as indlcat.ed nbovu, i:wen |
" the plastlc tool into the slot at the bottom of the holder and push uputrd i‘
gent]y (the film packet will now be exposed), grasp the film packet and’
remove from the holder, _
e, The film badge holders are expendable broperty; h_owiirer » uhena
holder has been damaged, it should be returned to Commanding Officer,
Sacramento Signal Depot, AHUJTIGJ: Nucleonics lranch, Maintenance Division,

Sacramento 1, California.
‘ :

€. RRQUISITIONING FOR SERVICE; . - _

’ & The procedure for initisl requisition is outlined in SB 11-206.
' (Inﬂ'_l;u!:ro 1) Co o

@&UPM@@TE@
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9. w: Mutcrwmtw-uthbycww ‘
to Sacramento SS.nu Dopt. _ )
8. The wrist badge may be worn in the palm of the ,hnnd,' &ok& the hend
and inside or outeids the wrist. Film packet used vith the wrist badge ie
identical to that used with the rogﬁhr elip-cn typs badge, M t.h.‘vritt -
badge is used, the word "wrist" should be urkod on the film packet by the -
using installation and likewise indicated buide the user's name on the roport.
b, Personnel utilizing the wrist badge should also wear the regular
elip-on film l:mdgo, 8o that the entire body exposure may be determined,

10, NEUTRON BADGE: Service for neutrm badges may be arnngod by 8 direct
resuset to this depot. | _
€s .Loding system on neutron fila packets is identical with the reguﬁ.nr
film packet, and to further m&nuy it, the word "neutron" is placed on the ‘
peckst, . o .
b Neutron films are placed in the regular holder and are worn in the
;nnull manner, . : _ ' 4
c. Separste Photodosimetry Beport should be prepared for neutron films,
. 8 A TION s _
&, Periodic llaison visits will be conducted by & representative from
' Sacramento Signal Dopot. to each installation utilizing the ru- B‘dgo Service,
Tho purpose of umo mit.o will be to assist in naolﬂng uv problm which .
_may arise relative to photodosimstry service shich cannot be resolved throwgh
'eomopmdm«orotboruiu ' * N
b muudqdumud tunpchu, and Muwmpanonu with
nprdtophotodoluq uﬂieo,un}h uddronodf.om cu-mu.ornm.
w sq»a gopuz m'smua “'!cho dcc innch. iunuuneo uvm-,

FOR ~9 Iv. 0?‘(, quNCE/
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12. LOCAL IVPLE«'EIITATION. SM-lA.

a. The SM-1A will use the weekly film badge service outlined
above, as a separate installation, Station AFD. .

b. Film badges will be obtained in sufficient gquantities for
use by the operating crew, administrative staff, post personnel
_routinely having business at SM-1A and visitors.

c. Internal control of film badge stocks including issues, -
collections, and preparation for shipment will be the responsibility
of the Senior Plant Process Control Technician; he will also be
responsible for the preparation of SC Form 787 as indicated in
subparagraph 4.c., above.

d. Telegraphic notice of technical overexposure will be pro-
vided the OIC, S8M-1A as indicated in subparagraph 4.f., above. The
Surgeon, Fort Greely, will be provided a copy of this report by the
OIC, SM-1A.

e. Wrist badges will be routinely worn by SM-1lA crew personnel.
. f. Neutron badges will be used by>SM 1A pereoﬁncl'during the .
initial start-up and testing period. If the need for continuation
of this service is indicated, it shall be continued.

‘ g. Specific authority has been provided for the use of up to
tive (5) neutron badges for area monitoring.
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SURVEY INSTRUMENTS
 NAME £ TYPE SCALES DETECTION APPLICATION
o Jwne - 2 Ionization 0-50 ar/nr Alpha, Area and surface surveys, window { ’
~ (Technical Chamber . 0=500 mr/nr Beta-Gamma shield permits detection of Alpha, -
= + Nodel o 0-5 R/nr Beta, and Gamma, or Beta-Gamma, or
o ~8) : ‘ Gamma. Medium range.
Q;::Fﬁsiadinc-otor* _ 1. Ioniszatien 050 ar/hr Alpha, . Area and surface purveys, window
o [F—IN-156/PD. . ' Chamber . ~ 0=500 mr/hr Beta-Ganma shield peraits-detection of Alpha,
Moz (June) R ST CI "L O=5 R/hy Beta, and Gamma, or Beta<Gamsa, or
82(GD R - Gamma., Mediuwm range. :
LB he e : o : ) ' :
J:ESEEE;or . 5 loniszation 0.01-10 mr/hr Beta-Gamma Area survey for Beta or Gamma, or
' —(Model 7' Chamber 0.01~10 R/hr combiantion of Beta-Gemma. High
ERBQIE#AOB~10lG-SR)‘- - © 0.01-10,000 R/hr range.
- — . . . : ' .
P Radiac Set e Geigere . 0=0.%5 mr/hr Beta-Gamma Area and surface surveys. Wwindow
- AN/PDR«27G .. Mueller . Q=5 ar/hr shield permits detection of Beta.
- R S : 0-50 mr/hr Probe and small geiger tube perait
- S " 0=500 ar/br detaction of Gamma. Low and sedius N
» v o L , : : ranges, : , .
”{‘Ildiac Satf_ft 2 Ioai;ntiogv~-‘ 0«5 ar/nr Gasma Ares and surface surveys for Gamma.
AR/PDN-394 Chamber 0=50 mr/ur : High range. : .
o . : ’ 0-500 mr/nr A
g 0=5 R/hr A
- 050 R/hr
‘Geiger Ooﬁltor_27;00£.‘r~ L 0-0.2 ar/hr Beta- - Area and surface surveys, window
(Everlisne Model Mueller 0-2 ar/hr Gamma ~ shield permits detection of Gemma
I © . 0=20 mr/hr C

TABLE I

SM-1A RADIATION MONITGRING INSTRUMENTS ; K

-

#E112B)

(lnclosureij)‘

~ or Beta-Gamaa. Low range.




TABLE I (Cont'd)

DETECTION. ‘AppLchrxou

-
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SM-1A RADIATION MONITOWING INSTRUMENTS “° . . .. =,
SUKVEY INSTRUMENTS R

+

NAME g TYPE
. 2112-Newtros . 2 ‘BF, Tube

Tonization
Chambers, .
13 Chambers -

0-150 CPM - Fast and
0«1,500 CPM "

0=-15,000 CPM " Ganme abovc 2

neutromn.

 0=150 CPM
0-1,500 CPM
0-15,000 CPM

rlica nur;iy fot‘énn-a.”hhnlﬁcéi=-nlt

Area survey for loutron. Lucite
Shield for BFJ tube. . Sonoitivo to
R/hr. : :

'

" Surface survey for Alph-. lo Bota-}
" Camma oOnuitivtty.( e :

i . : : -

be exposed tor known poriodn of tilo
ﬂigh ran;o

1
b
P

]

B RV v S
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NAME

TABLE 11

INSTRUM.NTS

8M=1A_RADIATION MONITCRING

COUNTING IRSTRUMENTS

’ APPLICATION

Scaler, RIDL

Scaler,
Nuclear Chicago

Scintillation

Counter (RIDL)

Low B.t‘. Low -,
Level System .
(8harp) -

Y

.’\-'
Vow ¥

-~

13

(s.nlooule Dy

¥ MODEL # TYPE DT ECT ION
2 h9-51 Mica End Beta-Camma
: window,
Geigar Tube
1 c-181 Mica Fnd Beta-Gamma
- Geiger Tube
1 10-2 _ Photo tube ‘Alpha, Gamaa
' with a NaI (TL)
Gamma crystal
and Alpha
phosphor crystal.
1 LB-100 Alpha, Beta

Proportional

Count activity samples of water and~
air. Can.be used te coumt with Alpha
and Gamma cryltnls.

Count activity ‘samples of water and
air.

The Hodel 10-2. Seintillation COuntor
may be fitted with an Alpha or Gamsa .
crystal. Main purpose is coumting of -
air and radiocactive water samples prior
to and during diachar;o. . .-

Count activity sn-plou of water and

air for Beta and Alpha; sither separately W

or simultaneously.: All radioactive
water and air to be counted prior to
and duriug diachargc.

o i e

.
E
¢ e p———




Gas Momiter, . - -

Stack

é Vater Moniter,

A{Inelosurs

. ms=1

CmMeel

" Seintillation . Gam
'(NaI Crystal) =

L e | ; -
:,‘///. . i ‘\
'/v, 5 ; \
e TABLE hid
| M;&A RADIATION MONITOKA#G tnmummﬂ .

SPELUENT COUNTING INLTRUMENTS &?;;,

S %57

NAME MODEL # __ TY: ___DETECTION APPLICATIOH ' L

| | S

AMr Monitor, .  AM=2A . knd-on Beta-dsmma  To monitor all air being released c ke
Stack o .o Coplanor o : through the stack vent. To ¢lose valve ) o
L e end-window on waste tank vents when activity limit ~ ¢ o
o » G-M detector. ’ : is abeve WFC, , v L Ny

My Nouitor.sp 7?ﬁ o 7Q;AM;2A End-on Beta-Gasss . To monitor air in throoilocationl. L
Hobilo ; L Coplanor 7 either separately or any coabination o i
) . . end-window _ "of the three. Air monitored from the : ¢

v GeM detector. | Laboratory, Demineraligzer Room, amd . %

" Can be used S Vapor Container. Air Monitor will be "’?g
" with Model FCM-1 '~ run in conjunction with the stack monitor. %

for gas flow. A . : o - o L

Geiger-Mueller Beta-Gamma  Monitors the air being discharged up : ~
o S . .+ the stack for gaseous activity. The gas ‘ &?’
. monitored is the effluent filtered by T

the stack monitor. !

e SHe1A site. ,;

_ %
 Monitors all_liquid effluent beiag -
-~ discharged to Jarvis Creek. Monmnitor N
| tied in with count meter located at —.
- , TR aigh
i
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 PABLE IV | {
SM-14 RADIATION MCNITORING INSTRUMENTS LT 8
~ PERSONNEL MONITORING INSTRUMENTS
MODEL # _ TYPE _DETECTION _ SCALE APPLICATION
Pecket Dosimeter . - C L=h9 Ion Chamber  Gamma, 0-200 mr Self-reading dosimeter worn
(Landewerk) - ' - : Neutron ' by individuals within the con-
o T : trol area to detect exposure tor :
‘ S ‘ the period of time wora.
bocket Dosimeter IN-93/FD lon Chamber  Gaman '0-200 ar  Self-reading dosimeter worn
(Landewerk) - S E : : ‘ o by individuals within the con- '
. Lo trol area to detect exposure for
R ) : . : y the poriod of time worm.
 Pocket Dod.utar ‘IM-147/PD Ion Chamber  Gamma 0-50 R Self-reading dosimeter worn in’

(Boudix)

A.“o)

(Incosure

‘Hand and Shoe - :
COQator (chhnical

‘HSM=104

Geiger-Mueller Beta-
Ganma

cPM

high exposure areas. U of the
6 dosimeters in SH-IA E-orgoncy
Entry Kit.

To monitor the hands and feet
of personnel leavimg the plamt
or upon leaving contaminated
areas.
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USALRS Porm § PLANT DESIGNATION
2 Feb 61 PLANT LOCATION

RADIATION WORK PERMIT

DESCRIPTION OF JOB:

-

RWP SERIAL NO

DATE:

SURVEY MEASUREMENTS:

PAGE: , of ____ PAGES

LOCATION:

WORKING CONDITIONS:

TIME APPROVED:

MONITORING REQUIRED:

TIME STARTED WORK:

MAXIMUM WORKING TIME LIMIT PER MAN: __

SPECIAL INSTRUCTION

PROTECTIVE EQUIPMENT REQUIRED

CONTAMINATION CONTROL POINT:
YES NO

OTHER:

LAB COAT FRESH AIR MASK .
OVERALLS DRIP PAN:
RUBBERS PAPER

- PLASTICBOOTIES ____ EYE PROTECTION

RUBBER GLOVES ______ SURGEONS CAP

HOODS _ RUBBER SUITS '
RESPIRATOR RUBBER BOOTS
N ASSAULTMASK ________OTHER
APPROVAL TO START WORK: PFRMIT TERMINATED BY:
PLANT SUPERVISOR: :
L (SIGNATURRE) (DATE) {TIME)
HEALTH PHYSICS: REASON: COMPLETION( ) CONCELLATION( )

CHANGED CONDITION( ).

TIME RECORD
FILM DOSI- READINGS TIME TOTAL DOSAGE
* NAME BADGE | METER - TI™ME REC'D
NO. NO. IN oOuT IN our _ M/R
{
y p
! Z
X N ) P
- _ //
3 G ://
i o
* INDICATES UNDERSTANDING AND' comnncn ,..._,4’.’":. -

(Trn- -~ ~ure 4
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1. PURPOSE AND SGOPE- The'purpoee of this plan is to define

.nuclear reactor accident/incident; to estadlish reeponsibilities

in connection with controlling and ainimizing the effects of the
accident/incident to identify channels of communication and support
elements available to assist in control of the accident/incident;
and to provide epecific information pertinent to the execution of
the plan. . e e - e :

2. DEFINITIONS'

a. Accident. An accident is an unexpected event, involving a
reactor, any component, radiocactive material, or nuclear material
in.any of the followjing:

(1) Loss or seriods damage to a reactor and its radio-'-
active components. Serious damage is that sufficient to .render a
component unsafe or non-operational to an extent which requires
ma jor reqork or complete replacement.

(2) Nuclear excursion or chemical explosion within a
reactor or involving nuclear or radioactive material,

(3) Radioactive contamination above permissible limits
in areas outside the confines of previouely'designated radiation areas.

(4) Public hazard =~ a conditionswherein there exists a .
certainty that the civilian community or areas not related to the
detail activity genereting the hazard will be adversely affected.

b. Incident: An incident is an unexpected event involving a
reactor,, any coamponent, radioactive material, or auclear material
which results in, or could leed to. an accident as defined above.

Incidents may include: -
3

(1) Irrors conmitted in the assenbly,- testing, 1oeding.
transporting, etorege, or operation of reectore. co-ponente. or .
material, i _ e : ,

b4 : -
(2) Halfunction of equipnent or -ateriele.\_f ,ﬂ 3 ¥
(3) Any Act of God (heturel phenonena, over vhich man has

"1) . ., N o L ) .‘.
' Individual errorl. -elfunction of eqnipnent end
i ‘ o e nted e'ente involving esreector or redio-

g.- \ '.; R

(‘{-')G«'.(;s

e




-

active materiala which possibly could, under other speczfzc con-.,
ditions, result in an accident as defined above. ;

%, RESPCUSIBILITIZES: In the event of a nuclear reactor accident/
incident at SM-14, the following actions will be taken by the in-
dividuals indicated: :

‘a. Officer-in- Uharbe, SM-lA’

(1) Remind the Commanding Cfficer, Fort Greely,lof the
availability ot technical assistance from the ANPP Technical Oper-
ations Center, Nuclear Power Field Office, Fort Belvoir, Virginia.

(2) Establish an Emergency Operations Center (20C), which
w111 be capable 6f facilitating the exchange of information with the
ANPP Technical Operations Center.. The ECC will be establlshed Qo*ntly
with KICO, Fort Greely, as indicated below.

(3) Frovide an alert warning to ANFP eiements as follows:

SCSITIC INCUMBENT OF:ICE +HCULE HOMZ #HOUE - - '
Director, Col. W.C. Gribble,Jr. OXford 7- ROckwell &~
USAZRG ) , - 2228 : ‘1752
- ‘ Jashington,  Alexandria,
" D.C. Virginia
Chief, NzFO Lt. Col. R.B. Burlin  SOuth 5- SOuth 5-
' . 7700 - 7700
ext. 5243 ext. 5135
Ffort Belvoir, Fort Belvcir,
Virginia Virginia

(4) Establish and maintain communications with the ANPP
Technical Operations Center as outlined in Annex 1.

(5) Undertake responsibilities set forth in paragraph
4 k. of reference 20.ii., of the basic memorandum.

(6) Direct and control all technlcal operiztions within
the SM-1A Control Area in keeping with tbe<purpose of this plan.

»

b. Plant Superlntendent, Sh-lA‘

(1) Organize operating personnel of the SM-lA into
work forges (evacuation teams, decontamination teams, etc.) as

(Inclcsure 5) - 2
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directed, to control and minimize the effects of the'nuélégr'
accident/incident within the SM-14 Control Area, as directed,

(2) Directly supervise and control all technical oper-
ations within the SM-1A Control Area as directed. o
¢e Chief, ANPP: Implement the provisions of reference 20.gg.

of the basic memorandum, - ‘ ’ '

d. Commanding Officer, Fort Greely: ‘Implement the provisions

of reference 20.,ii. of the basic memorandum{>v

4. ORGANIZATION AND CONTROL: An Emergency Operations Center
will be established subsequent to a nuclear accident/incident as in-
dicated in subparagraph L. k.(7) of reference 20.ii. of the basic
memorandum, : - - v : '

5. NOTIFI&ATIQN:

a. ANFP: HNotification will be provided as indicated in
‘bparagraph 3.a.(3) above.

b. Fort Greely: llotification will be provided as indicated
aragraphs 4.k.(5) and (6) of referemce 20.ii. of the basic
s cadum,. _ . )
¢. USARAL and Yukon Command: Notification will be provided
as indicated in paragraph 7. of reference 20.ii. of the basic memo-
randum, ‘

6. CUCRDINATING INSTRUCTIONS AND SUPPGRT:

a. ANPF: Applicable'inétructions relative. to coordination
and support are set forth in reference 20.gg. of the basic.memo-
randum; point of coordination shall be the OIC, SM-1a.

, b. Fort Greely and Major Commands: Applicable instructions
relative to coordination and support are set forth in reference
20.ii. of the basic uemorandum; point of coordination shall be the
NICO, Fort Greely. ‘ ' .

7. ADMINISTRATIVE INSTRUCTIONS:
a. SM-1A: L e
(1) Emergency Entry Provisions: An Emergency Entry Kit,
containing an approved inventory of radiological security and control

.

(Inclosure 5) o :   3 o




_ supplies and equipment, to include AK/¥RC-6 radios, for emergency use

- by plant or evacuation and rescue personnel, shall be maintained 'in
the Consolidated liaintenance Building immedistely to the west of the
S¥M~1A. These provisions shall be kept in a readily accessible, but |

phy51ca11y secure, storage area in that building. Leys to tais stor-.

zge arexz shall be liert by duty personnel of that facility and suull
be made’ avallable to .id~1a personnel designated by the UIU, Til-li,
on re.,ucst. ‘The Senior rlant Process TUontrol Technician shall in-
ventory all -rovisions in the kit monthly, performing such supliyr
item raintenznce, including calibration, as rmay be necessary to
keep the _rovisionsz in the best poscible working or use condition,

(2) Cecnventionzl and I'ire Lufety:
(a) S5:i~1A l‘emorandur !.umber 6, 1951,
(b) %:~1A Femorandum Yumber 4, 1962,

() Dupilicate Z..~1A Oper=ti.us Lozt Bubparacraph 7.0,
3li=1a :lemorandum Lumber 13, 19%0.

4
(Y,

r

L4} Emergency !ledical aAssictance: Subpnra_rash Z.b.,
Si~14 lewmorzndur Number 15, 1960.

the nucle:nr =cecient/

{5) Succession of Comuc 3
resitet in the evocu tion or

incilsnt or subse juent co..trel acti
absernce of tle OIL, Jl=14&, or other [.<-1d s .:ervicory perconnel,
conmand of t.is Activity shall be assumed by the followinsz personnel
in the orzer indicuted:

s oa

(a) ¥lant Luierintendent, Gi-1A.

{(p) wCLIv, SAM-1A.
(¢) aintenznce Suparviscr, Sii=1ld.

(d) shift Supervisors, Sk-1lh, in order of military
seniority. !
b. Hon-&M-1A Ilements and Cryanizations: Specific admin-
tive instructions “ertinent to the nuclear reactor accident/

istra

“incident srnall be eetablished by the vommundlnb_CLflcers of elcments
involved as. further dl.ectnd or gu¢de by .cenior rosponsible co.m
or his deciznee. :

“0ORTS s

a. SM-1l4: Rejorts will be rendered by the CI H-1lh in

(Inclosure 5) 4 ' 4
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accord with paragraph 18 of the Sasiq memorandum,

b. Fort Greely and Majdf'Cdﬁmands: Reborts will be rendered
by the NICO, Fort Greely, in accordance with reference 20.ii. of the
: 5 ‘ »

basic wemorandum.

(in... wre 5) . s



ANNEX 1

EMERGENCY COMMUNICATIONS
A. AUTHORITY: '
In accordance with the provisions of TAG message DA 578L16,
25 October 1961, the Chief of Engineers has authorized the use of
"Eriority 3" when making emergency telephone calls to Army Nuclear
Fower Plants. ‘ T RIS R B

B. ORIGINATING AT SM-1A:

"* The individual placing a-Priority 3 call, from a reactor site
to Fort Belvoir, Virginia, will proceed as follows:

Contact the local military switchboard.
When the switchboard operator answers, state: "This is

(state your name and organization). I want to place.a FPriority 53
call to number (See Annex 2) at Fort Belvoir, Virginia.

C. AVAILABILiTY OF CIRCUITS: R

1. If the circuit is busy with a Priority 3 or higher call, and
alternative routing is not available, the operator will "book™ thne
call and advise the caller of the delay. Upon availability of the
circuit, the operator will voluntarily place the call to the e-
quested number. when the connection is established, the ope ‘or
will ring the calling party back. It is most important that
calling; party not leave his telephone unattended.

-

NOTE: Priority 3 calls which are routed over Air Force : izn .«
L+ 1ped and may reguire justification to the Air Force oper or.
Ir. - u:h instances, the caller should state, "This call is auisnorized
an. directed by the Army Chief of Engineers." -

2. When it is apparent that military telephone circuits will
be unduly delayed due to an excessive number of Priority 3 or higher
calls, technical difficulties, or lack of circuit to the called
area, these calls will be placed with the local telephone companye.
Should a delay be encountered within the commercial telephone sys-
tem, the operator will be contacted and informed that the call ;s
of an emergency nature. _ : Y




REPORTING REQUIREMENTS ¥FOR EMERGENCY AND ABNORMAL COXDITIONS

L

The attached.;ubject summary refers, by Item Number, to the
classification of sudbparagraph 15.b. of the basic memorandum. . }
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INFORMATION & TIME LIMITS'

ITEM.  REPORT - BY ADDRESSEL DISTRIBUTION
*(1) Telegraph fbacramento 0Iv, SM-1A ~ Surgeon General/ Film No., name of in-
Signal Depot (Station AFD) IHEDCE - dividual, period badge
' was worn, source of
radiation, exposure
‘received; within 24
hours of receipt
* Telegraph Copy 0Iv, SM-1A Surgeon, Ft Greely  ~-- Same
Telephone a/o 0Iv, SM-1A ChotEngrs/ENGRD-N ¢0, Ft Greely/
Telegraph. ARGMD : : L
a) Criteria of _ Subparagraph 20.403(a),
_ subpar 20.403(a), 10CFR20; immediately
10CFR20 after technical over-
‘ , expusure established
b) Criteria of Subparagraph 20.403(b), .
subpar 20.403(b), ‘ 10CFR20; within 24 hours
10CFR20. after technical over-
. ex: osure established .
Letter 0IC, SM-1A ChofEngrs/ENGRD-N C0, Ft Greely/ Subparagraph 20.405(a),
C ' ' _ . ARGID 10CFR20, and exposures
in excess of weekly MPD
established by TB Med 25h;
within 30 days after
technical overexgosur
‘established : ~"
’
*(2) Telephone a/o Surgeon, Surgeon General/ 01C, SM-1lA - _paragraph -5, AR 40-582;
Telegraph Ft Greely MEDCE-OH Choflkngrs/ENGRD-N immediately
-~ ' ‘Letter _OIC.SM-IA_ Choflngrs/ENGRD-N CG, Ft Greely/ Harrative description of
&5 ) ARGNMD - 1 -all pertinent circum-
&y stances relating to the
&p] internal exposure; within
- 30 days unless sooner

(Inclosure 6f

‘requested by the ChofEngr:




ITEM  REPORT

BY ADDRESS BB

PERTINENT

DISTRISBUTION

INFORMATION & TIME LIMITS

‘Telephone a/o

*(3)
) Telegraph

As required by
applicable Post
Regulations or

y - Directives (Fire
or Theft)

Letter

a) Fire or Theft

’ R

* b) Loss or Damage

. - o~

Lottor'

(Inclosure 6) -

0IC, SM-1A ChofEngrs/ENGRD-N

0IC, SM-1A CO, Ft Greely/
approp. Staff
Officers

0IC, SM-1A ChofEngrs/ENGRD-N

0IC, SM-1A

ChofEkngrs/ENGRD-N

CO, Ft Greely/

NICO Safety Off,

ARGEN (Fire),

ARGMP (Loss or
Theft)

CO, Ft Greely/’
approp. Staff
Officers

As reyuired

required L

All facts and circum~-
stances available
following occurrence;
immediately

As required by applicable
Post Regulations; as

-

Transmission of copy of
report rendered CO, Ft
Greely and any additional
information of particular
interest to ChofEngrs;
within 30 days of occur-
rence, unless sooner re-
quested by the ChofEngrs

All facts and circum-

- stances available con- ~

cerning loss or damage,
including any potential

‘hazard anticipated within

and without the control
area; within 30 days of
occurrence, unless sooner
requested by the ChofEngrs

After-action report, as
required
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. * RTINENT ' . :

ITEM  REPORT BY ADDRESSEE LVISTRIBUTION INFORMATION & TIME LIMITS

*(h) Telephone a/o 0IC, SM-1A ChofEngrs/ENGRD-N CO, Ft Greely/

Telegraph NICO, Safety
a) Criteria of Officer Subparagraph 20.403(a),
subpar 20.403(a), ™~ 10CFR20; immediately
10CFR20 :
b) Criteria of Subparagraph 20.403(b), .
subpar 20.403(b), ' 10CFR20; within 24 hours
10CFR20 - R _
' . ] ¥ . - . : (
Telephone '2§€bIc, SM-1A CO, Ft Greely/. -—— ~ Same,as above plus re- ”
‘ . : NICO, Safety . . commended action where
Officer ' - " indicated; immediately
~ Letter .- 0IC, 8M-1A ChofEngrs/ENGRD-N . CO, Ft Greely/ = .ubparagraph 20.405(a),
: . NICO, Safety 10CFR20; within 30 days
Officer, ARGMD of occurrence
Reports as may be_ . OIC, SM-1A As required ChofEngrs/ENGRD=-N As required - '
‘further required : » * - ‘ - - S a

‘ by CO, Ft Greely

f'(5)' Telephone a/o OIC, SM-1A ChofEngrs/ENGRD-N €O, Ft Greely/

' Telegraph - : » NICU, Safety . = ' A N
a) Criteria of Officer . Subparagraph 20.403(a),
subpar 20.403(a), i © 10CFR20; immediately -
10CFR20 | : : | -
b) Criteria of * ' Subparagraph 20.403(b),

_ subpar 20.403(b), . * 10CFR20; within 24 hours

. 10CFR20 j . ]

G : ' ' | L gub

: E) Letter ~ 0IC, SM-1A ChofEngrs/ENGRD-N CO, Ft Greely/ 3 “‘Subparagraph 20.405(a),

ey - NICO, Safety 10CFR20; within 30 days

S Officer S S

(Inclosure 6)
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PERIINENT R .

i ° ' . . ~
; ITEM REPORT . .BY ADDRESSEE DISTRISBUTION INFORMATION & TIME LIMITS -
! *(6) Telephone 0Iv, SM-1A v Director, USAERG CO, Ft Greely/ Alert warning, subpara-
Chief, NPFO .. (NICO, Sate.y graph 3.b., ANPP Dir-
i . "7 - Qfficer - -. gctive No. 15; immediately
' Telephone and 0IC, SM-1A ' Chief, ANFP T0C . . CO, Ft Greely/ Subparagraph 3.c.(1)(c),
» : throughout Operations
; ; . Phase of Incident/
3 i . Accident .
Reports as may be .OICL SM-1A | As required ~ CO, Ft Greely As required ("'
further required by : - o
ChofEngrs
S Reports as may be NICO, Ft Greely As required . ChofEngrs/ENGRDfN‘ As required

2.

ﬂﬁOTES:'

D
R

e S S 2 5.

{
g

further required by - -
€O, Ft Qreely .

*Qecurrences involving solely or primarily licensed material, (materials ror which members of this Activity
are specifically licensed by the Atomic Energy Commission), shall be reported in strict accord with the
provisions of paragraphs 20.402, 20,403, and 20.405, 1LOCFR20. Reports will be addressed to the Manager,
Hanford-Operations Office, USAEC, PO Box 550, Richland, Washington, or Director, Division of Licensing and
Regulation, USAEC, Washington 25, D.C., as appropriate; copies of such reports will be furnished ChofEngrs/
ENGRD-N and the CO, Ft Greely, when applicable. - S ‘ .

' . : : ! p— ’
1. Above reports do not preclude reporting actions required by reference 20.i. as implemented by referen
20.t. Where emergencies or abnormal conditions fall within the reporting criteria of these references, -

jmmediate notification and DA Form 285 will be provided as required, (see SM~1A Memorandum Number 4, 1962)._

2. Dependent upon nature and extent of occurrence, classifications (3), (4), and (5) above may be properly
classified as accidents/incidents and will be treated ds such. ° T ‘

3+ Report actions to Yukon Command and USARAL will be handled in accordance with the Fort Greely Nuclear
4ccident and Incident Control Plan by the CO, Ft Greely, or his designee. ’ '

) , : S , . _

(Inclosure 6) S e B .
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SUMMARY OF RULES OF RADIATION PROTECTION .

- 1. Whed‘entering radiation zones wear film badges along with
additional dosimeters as prescribed by Bealth Physics.

2. Obtain a radiation work permit before beginﬁing work in °
radiation areas. Read, understand, and comply with all instructions
on the permit,

3., Wear protective clothing when working in radiation zones,
handling radioactive sources, or contaminated equipment, -

4, Dispose of all radicactive gaseous, liquid, and solid
materials not covered by a radiation waste permit according toein-
structions of the Health Physics technicians.

5. Wash hands at all times upon completion of work in radiation

" areas and before smoking, eating, or drinking.

6. Perform a thorough personal radliation survey upon completion
of work in radiation areas. This should include a complete survey of -
clothing and shoes with particular emphasis on the hands and shoes.

7. Do not remove any known or potentially contaminated equipment
from a radiation control area before determlnlng the degree of con-
tam: 1ation.,

8. Do nét remove any contaminated equipment, clotning. or radio-
active sources to uncoutrolled areas of the plant. -

9. Do not work with radioactive materials while bhaving scratches,
cuts, or any breaks in the skin without first obtaining the approval
of a medical officer or Health Physics technician.

10. Do not handle or come in contact with clean equipment while
wearing contaminated gloves or clothing.

- . .

11. Do not perform welding, soldering, or brazing of contaminated
materials unless special ventilated facilities are available or
protectlve respiratory equlpment is in use.

12. Do not leave radicactive sources unlabeled. Label should
include dose rate at specified distance, isotope, if known, and
special handling instructions. .

13. bo not enter areas beyond radiation tape before determining
the type of hagard that exists within the area.

(Inclosure 7)




C1, SM-1A Memo Nr 5
(5 March 1962)

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
USA Engineer Reactors Group
SM-1A Operations

AP0 733, Seattle, Washington

MEMCRANDUM
NUMBER 5 (1962)

Change 1 to 15 March 1962

SM-1A RADIOLOGICAL SECURITY AND CONTROL

SM-14 Memorandum Number 5, 1962, is changed as follows:

Add to paragraph 15.,, subparagraph 15.b.(6):

"(6) Nuclear Reactor Accidents/Incidents, (may include emer-
gencies or abnormal conditions of (3), (4), or (5), above, where
such occurrences may be properly defined as nuclear reactor accidents
or incidents)." '

RICHARD L. HARRIS
Major, Corps of Engineers
Officer-in-Charge, SM-1A Operations
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_ DEFANTKENT OF Tri 4RMY .

o . OFFICT CF Tio CuLIZF OF ZWGINEaNS

Y34 Dnpineer heactors Sroup _
Skeld Cperations - o

&G 733, Seattle, washington o

J

o MJIA CUNTANINATICN COMIKOL FLAN
. L \ ..—‘._‘.lz,_ A Lo

1. PUKIOSE: ~ The purgose of thic aemorandum is to define and

provide procedures for radietier work ureas and versonnel coantam-~
ination comtrol points and to previde iustiuctions for ihe bhandling

_apd 2isposition of contaminated syuippent, matarials, and waste

"during cperations.

a. Direction and general guidanca in the establishmant oan‘i

" gontaniaation contrel jlazn ise yrQVided in paragraph 9. vf reference

10.h. These izplexenting inetructions are necessarily a part of,
and ere included in, the radiclogicai security und ccatroli program

at Li=ln, wihich provi.ions are set fortn in &M-1a Hemorandum sNume-

T T

©. “he provisions below shall be coxe effactive upon the
date of k~la facilities transfer to the Governuzent, excest in those .-
inctances wiere prior impiementation is a prereyuisite to Contractor
s;onsored operations, (Contract lo, DA=G5~507=kaiG=-1126)e . - AT

-

3. DubIHITIONS:

A, kadiation naZardklyiny pbssible_cohdiiibn'fhat might -

result in expcsure of person in excese oilthe limi§8 9stab1ished'
for & "Rudiation Area'. - I T S R

‘b iadiation Areas Any area}‘acccssible'to_perfoﬁndl.

in which taere exists radiation at such levels that a major portionm '

of the body could receive in any one Lour a dose in excess pf{ 5 mrem,

or in any five céncecutive days a dose in excess of 100 mrem, = An e

area may be designated a cfermanent Radiation Area if radiation levels
are such that the area woulid routinely be defined as a Radiatlon Area.

- c. higk Radiaiionvﬁrea: Any a}ea,”aéééqéiblé:tb;pe}abnhel;ﬁf'
. in whick there exists radiation at such levels that a major.portion
~of -tae body:could'recgivg-infany one

.hour: a dose iﬂ eXCCSS Ofloo‘m.r... R

g "
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d. Control Area: The area under the supervisory coatrol
of the rlant Superintendent, that ie the area within the 5k-la se-
curity Ience. accese to which.is controiled by a security guard. .

' Radiological Survey: An analysis and evaluation of
the radiation hazards under a specific set of conditions. 7ne eval-
uation idcludes a physical survey of the dispositior of materials,
equipment, and zersonnel within the radiation kazard area; measure-
ment or analytical estimates of the levels of radiation and con-
tauination that are or may be invelved; and a rprediction of hazards
resulting from expected or possible changes in materiales, eyuipmeat,
arrangements, or practices, includipg incidents/accidents.-

4, ACCESS raOVISIOKS: Prior to entry preparations for access
to the Vapor Container or an; other Radiation aArea, a Fersonnel
Contamination Control roint and a Radiation Workx Area shall be es-
tablished. The Contamination Control roint will be established at
the point of entry to the Radiation wWork irea; the Radiation work
Area will be established coimncident with or adjacent to the Radiation
Area, as may ve operationally appropriate. In any event, the Radiation
‘Area served will be included within a Radiation Work Area.

5. RADIATION WORK AREAS$

a. A Radiation Work area will be defined and isolated by
an impenetrable structural barrier (as the VC itself), coincident with
or at the edge of the area, or by magenta and yellow radiation warning
tape, wherever the integrity of restraint against personnel access is
not positive or complete. The area will be marked by appropriate
caution signs; each area will have associated with it at least one
Porsonnol Contaminatlon Control Point.

b. Ratry to the Radxation Work Area will be made through a
Personnel Contamination Control Point or Points.

¢« All work on or with any equlpment or materials in or
renoved from a Radiation Area will be done in the Radiation work
Aron. unlesss e » -
(1) Contamina ion actlvity levels are less than those
set forth in paragraph 756 below. and,

, (2) Vo abrabxvc or welding o;eration is to ‘be perforned
_ %a or w1th the materials or equlpncnt. or, -

(}) &n mqulpmont Release Foram is attached to the materisl -
or equipment and the Radiation dork Fermit is coapleted.
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a. Radiation Work Porlits will be us-d for each type of
task to be performed on or with the equxpuont or naterials in a
Radiation Work Area.

6. g_;x_gs_mcoxzmwwmu CONTROL POINTS:

" &+ A Contamination Control Point shall be established at each

Radiation Ared ard Radiation Work Area by a plant procoaa control
technician (MOS 358. k). :

b. Wherever survey oporations havo rovoaled tho prescnco ot
-surface contamination within a Radiation Work Area or wherever act-
ivities withim the Radiation Work irea may result in contamination,
strong, molsture-absorbent paper will be uaod to cover the tlocr at
the Contaminpation Control Foint. :

Ge Protoctiv. clothing’ and squipment, as indicated on the
Radiation Work Fermit for work and/or inspection, shall be obtained
from plent supply and placed at the Contamisation Control Point by
a plant procsaa control tochaician. . : :

d. Contaninated waste cln or eams will be placcd within the
Radiation Work Area near the Contamination Conrtrol Point for dis-
posal of contaminated or botentially contaminated disposable materiel.

e. Foldere of active Radiation dork Permits, and ptncil-.
will be placed at the Contamination Control Poiat. -

f. If required by the work to de performed, work bcnchos and
tools shall be provided within the Radiatiom Work Area; this materiel
uill, until properly released, be conmidersd potcntinlly contaminated.

g+ During operations within the Vapor containcr. or fuel
hardling operatioss in the Spent Fuel Pit snd at swech other times as
specifically directed by the CIC, Flant, Superintendent or NCCIC, the
designated Contamination Control Point(l) will de continuaucl; sanned
by a plant process control technician. .

‘b. All personnel shall enter and leave & Radiation Work Area
through the Contamiration Control Point, wearing/carrying such items
of protective clothing and equipment into the kadiation Work Area as
may be preacribed ty the Radiation Work Permit. Personnel will sign
in and out of the Radiation dork Area on tho appropriato Radiation
Worx Perait provxdad. S » LA

- LLoel
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4. No proteetive clothing worn inside a Radiation Work Area
shall be worn outside the Contamination Control Point. Protective
clothing shall be removed without touching the outerside of the gar-
aent with the bare hands; clothing shall be placed in appropriately
marked clothing containers. No protective clothing shall be reused
until washed (or otherwise cleaned/decontaminated),; dryed, surveyed,
and released by a plant process control techniciasm. '

j. No other materisl shall be taken outside the Contamination
Contrel Point, until properly released by a plant process control
technician, (see subparagraph S.c.(1) above, and paragraph 8. below).

X. Persounnel shall check themselves for beta-gamma contamination,
after removing clothing, with aa AN/PDR-27 survey instrument; where
there is survey evidence of, or the possibility of, by nature of the
operation involved, alpha contamination, personnel shall additionally
check themsslves for alpha contamination using a Nuclear Chicago
2112~P survey instrument equipped with an AP-4 alpha probe. Con-
taninstion in excess of the limits set forth in pearagraph 7. below
shall de remcved prior te leaving the Contasinatioa Contrel Point.

7« CONTAMINATION (Surfase Activ;txerEMITS AND DECONTAMINATION:

a. Contamination Limits (Release Limits): Direct survey
of contamination activity levels for personnel or materiel shall be
established using AN/FDR-27 (beta-gamma) amd Nuclear Chicage 2112-P
- (alpha) survey instruments; smear surveys shall be made using the
same instruments with the smear samples. All routine smear samples
will also be counted using mica-end window countings and a G-M tube
detector or an alpha scintillation detecter, as appropriate.

(1) wWithin Control Area (release from Radiation work Area):

Class Coptaminution Iipe . Limite (above backgroynd)
Personnel *Alpha Smear Undetectadle 5

' Direct Survey < 50 dpm/100 cnz

Beta-Gamma Smear ' Undetectadle

Direct Survey <0.1 lrad:/'hr_at U
Clothing ' - - - -" P ’
{Protective) T '

(1) Release Alpha . Direct Survey €500 dpe/100 cnz

543081
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Clase Contamination . vgxgg. Limité (above b;ckéround)
Beta-Ganma Direct Survey {1 mrad/br at 1"
(2} 1ssue Alpha - Direct Survey Undetectable - -
Beta-Gamma Direct Survey €0.1 mrad/hr at 1"’
Other Materiel Alpha = - Smear - Undetectable

Direct Survey <500 dpe/109 cn®

Beta~Gamma Spear < .05 nrad/hr at 1"
Direct Survey €1 mrad/br at 1"
(2) Outside Control Area (release from Control Area):

_ (a) Spreadable Activity: Alpha and beta-gamma smear
indications undetectable above background.

(b) Fixed Alpha Activity: Less than 500 dpm/100 cnz
above background by direct survey. - :

(c) Fixed Beta-Gamma Activity:; LeSe than 0.05 mrad/hr
at 1. ! '

NOTE: The above limits do not relate to radiation
enitting materiel subject to transport. Separate regulatory limits
ere estabiished for the transport of such materiel.

b. Decontamination:  Surfaces above the levels indicated above
ouet be decontam nted; materiel which is not decontaminated or is
not capable’ of decontamination muet be disposed of as solid waste or
remcved to a retention area identified as 2 rermanent Radiation Area.
Recomnended deconturinsting procedures are identified as Frocedures
308 and 307, Volume 1I, reference 10.r. Gross deconteminating pro-
cedures, applicable to large areac or wicespread environmental con-
‘tamination, are set forth in Part IV, reference 10.e.} such pro-
cedurss wovld normelly te employed by RAMDET or other support per-
sonnel desiynated for use in general decontaminaticn in the event
of a ruslear accident.

3. DISFOSAL OF & UILMENT AND HATZRIALS:

¥

a, AllL disposable equipment or materials will be placed im -
the radiocactive wsste cans logated witihin the Radiation Work Area,

3
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: 4f the dose rate measured is less than 20 mrem/br at 1.5 inches

using an AN/PDR-27 survey instrument. Material or equipment having

dose rates exceeding this limit shall be tagged and placed in an :
interim waste retention area designated dby the Plant Superintendent or
Plant Supervisor (NCOIC). No disposable equipment or materisls shall

be removed to the plunt exterior except in, or during planned transe-

fer operations to high and low level waste containers provided by

the Chemical Corps. No change will be made in a radioactivc waste
interim retention area (e.g. the demineralizer room) without the “approval
of tie Non-Commisaioned Officer-in-Charge or Plant Superintendent.

b. All non~disposable materials and equipment used in a
Radiation Work Area shall be checked for contamination prior teo
removal from the area; the individual using such materials and equip-
ment is responsible for checking and cleaning, as indicated. Material
shall not be released from the Radiation Work Area unless the com-

"tamination activity levels are less than those set forth in paragraph

7. above, as appropriate. These levels are designated as relecase
limits for the materiel involved. Materiel exceeding tke release
limits will be decontaminated of spreadable activity and removed to
an interim retention area designated by the Plant Superintendent or
NCOIC. Such materiel will not be reused until released by a plant
process control techrpician. :

9. DISPOSAL CF RADIOACTIVE WASTE:

a, S0lid vWaste:

(1) Under the provisions of AR 755-380, staff supervision
of the dieposition of this waste is the responsibility of the Chief
Chemical Officer, US Army. This supervision is exerciaed within
USARAL by the Chemical Officer, USARAL; removal, transport and die-
position of solid waste will be effected by the Chemical Supply
Officer, USARAL Support Command. The provisions of reference 10.j.
shall apply to the diasposition of s801id waste or materiel to be dias-
rosed of at the USAkAL level. Notification of materiel to be shipped
will be provided the Commanding Cfficer, USARAL Suppert Ccoemand, ATTN:
Chemical) Supply Officer; acknowledgement of notification will include
any special shipping inmastructicns. 411 dispositioms of rsdicactive
materials fer which separate mandatory provisions exist (see SM-1A

" Memorandws Number 17, 1960) will be coordinated with the Chemicsl
Officer, USARAL. Sk-1lA waste being processsd through the USA Radio-

active Wasts Dispcsal Yacility, USARAL, will be handled in accordanco
with the provintans of refereace 10.k. ' )
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1)

(2) Interim Waste Retention at SF-1lA:

_ (a) A Radiation Area, externai to the SM-1lA and within
the Control Area, will be eatablished for interim retention of solid
waste, perding disposition by the Chemical Supply Officer, USARAL
Support Command. This area will be used oniy for filled waste con-
tainers, (sse subtparagraph 8.a. above). : : : T

" (b) Sclid waste, high and lew level, will be accum-
ulated in dieposable containers provided the SM-1A by the Chemical
Supply Officer, USARAL Support Comxand; the OIC, SM-1A, is respon-
sible for waste accumulation, transfer oY waste materials to the
disposable containers, radiological survey, amd sscurity of the waste.
during interim retention, and capping or closing the filled disposable
conteiners. Demineralizer waste may, dependent on disposal destination,
te temporarily stored and shipped in 1esd shield-casks,

~ (e) The OIC, $M-1A will make immediate arrangements
for thbe shipment of filled, dispossble ccutminers in order to pre-
vent undue accumulation of solid waste at S¥-1lA; tke period of in-
terix retention is nct to be conelcered & "cooling off period", but
rather a convenience to permit plsnned materials transfer and accum=-
ulatioan prior to movement and disposition by the Chbemical Supply .
Officer, USAkal Support Command. :

, " (4) Tbe Chemical Supply Cffiser, USARAL Suppert Command,
will assums responeibility for the wsate and contaicers at the SM-1A
‘and at the time of pick-up for disgositiocn. '

(e) The CIC, 5M-lA will make availabls to representatives
of the Chemical Supply Officer, USARAL Supjpor{ Cozmand, at the time of
.waste transfer referred to above, assistance to include: radiological
‘survey -of materials and personuel, radiological and adminietrative
data pertinsnt to> the shipment, and laber.

]

(£) A record of each shipment of waste will be main-
tained to show: shipwent date and destination, descriptiom of
uwaterials (waste) ehipped, description of coataiper, estimate of

~total gstivity, external dose wessursmentn, mcde of skippent, and
5ndividual suthorizing the Yeleass of the wasle for shipment. A
cumulatives record of waste dimposs: skipmenie will be maintained.

b, Ligquid Waste:
ﬁl)‘Liquid wagts will be accumulsted at SN-1A in three -

(3) hot wsste tsnis of a-total capaci®y cf 20,000 gallons and two (2)

4
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laboratory waste tanks of a total capacity of 500 gallons. The
radioactive liquid waste gonerated within the plant will be stored
in the available tankage during the months of the Year when Jarvis
Creek is not flowing. A summary of waste storage associated with
waste sources ies included us Inclosure 1.

, (2) The undiluted waste will be pumped through a closed,
Pressurized pipe to a dilution facility located near the stream bed
of Jarvis Creek. The dilution facility will include a dilution
pump system, a well, and a means of metering and monitoring the dise
charge.

' (3) Water from the dilution well will be used to dilute the
‘liquid waste. At maximuam waste flow from SM-1lA a dilution ratio of
approximately 1 to 2000 will be rermitted; reduced flow rates will
permit correapondingly greater dilution ratios. The pumping and
dilution of the radicactive liquid waste will be accoaplished only

when the flow of water in Jarvis Creek ie continuous (generally May
through August of each year). Waste will not be discharged to_ﬁarvis
Creek in excess of the Maximur Fermiscible Concentration of 10~/ aicro-
curies per gc. v

(4) Throughout the period of discharge, the stored waste,
the discharge effluent, and Jarvie Creek (up and downatream of the
“"discharge) will be monitored and sampled in accordance with detailed
instructions provided as Supplementary Operating Instructions,
"Planned Disckharge of Liquid wWaste to Jarvis Creex", Systea line-up
and preparation for the waste discharge opsration will be set forth
in Flaat Operations Check List #42, "Hot Waste Dilution and Discharge
s"t.n”, . : o s . ! . .

- : - (5) No discharge will be effected without prior notifi-
eation to and approvsl of the Conmanding Cfficer, Fort Greely, or
his designee. Ko waste will be discharged by plant personnel with-
out the written order of the Plant Superintendent or QIC, SM-14.

{6) A record of each discharge event will be maintained
to show: discharge date and time (intorval, if aprropriate), volume
of waste discharged, specific and total activity of waste, and rate
of dispesition. 4 cumulative record of discharge events will be
maintained . -

€. Adrborne Activity:

. €1) quiroi of airborne activity wasted (effluent) to
8

72761
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the environs 1s maintained at S¥-1i by isolation of potential sources,
including a duct and fan system directed to stack for each such A
source with isolating valves, positive particulate filtration prior -
to stack removal, and eoantinuous monitoring of the stack air:

Potential Source - Fdltration g;ggg;gggl“”
Vapor Container - Vapor Container Stack # ‘

Vent Filter

Hot Lab Hood Exhaust . Hood Vent Filter Stack
Cold Lab Hood Zxbaust Roof Line Filter ‘Stack
Hot Lab Sink Hood Exhaust . Hoof Line Filter Stack
Laboratory Uasf. Tank " Roof Line Filter Stack
Hot Waste Tank Roof line Filter . Btack
Demineraliser Room, Hot wast; Roof Line Filter Steck
Tank Storage Room and
Sampling Peint Hood
ewoff Tank (Secondary) cemmmcmcemc————— k Stack

A source summary of possible sources contributing to evidence of
activity, in excess of background, ebserved on the stack, mobile air,
or gas monitor is included as Inclosure 2.

(2) Stask air is continucusly monitored and recorded by
a rack-mounted Nuclear Measurements Corporation AM-2A monitor,
sanpling, stack air at a point just below point of discharge and viewing
built~up particulute activity on a fixed filter. In series with the
AM-2A is & Nuclear Measurements Corporation Fluid Shield Monitor
FMS-1 which continuously monitors and records air passing the AM-2A
" filter for gaseous (residual) activity. Gince the AM-2A detector tube
views the built-up activity on the filter paper, the readings indiocate
a combtination of activity accumulation and decay; an increasing tread,
therefore, indicates a builde-up greater than the decay rate of the
isotope(s) collected, a constant reading indicates an equilibrium
between build-up and decay or collection of a long-lived isotope, and
a decreasing .trend indicates a build-up less than the decay rate of
the isotope(s) collected. The FNMS~1 will monitor instantaneous
activity assoclated with its volume. - : ‘

'

9
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(3) For area surveys of airborne activity within various
plant areas and to support specici operations where contaminated
aerosol might be expected, a mobile air monitor {(AM-2A4) and several
portable air samplers are provided. '

‘ (4) Stack air will not be continuously discharged to ~ "~~~
the environs, but will be released when specifically directed by the
Senior rflant irocess Control Technicilan in conmection with sampling
operations, vapor container entry operations, laboratory cheamical
or radiocheaical analyses, or other operations wrnere discharge is
indicated. MPC of activity discharged is based on the annusl average.

(5) Detailed instructions pertinent to stack alr discharges
are contained in Supplementary Cperating Instructions, "Planned
Discharge (cstack air) of fotentially Contaminated Aerosol,

, (6) A record of eackh discharge event will be maintaired
to show: .discharge date and time (interval, if appropriate), volume
discbarged, specific and total activity of effluent, and rate of _
disposition. A cumulative record cf discharge events will be maintained.

d. neyorting lequirements: A record of radiocactive wauste
disposed of, transported or discharged from the control area, during
the moath shall be provided in the SM-1A Monthly Report as required
by reference 10.h. '

10. REFEREICLS:

=Y AR L’O-:‘fluo

b. ad 385-30.

c. AR 7;5"380.

d. TFE Med 254,

4 210



MEMORARDUM : ' . 7 March 1963
NUMBER 6 -

J. USARAL Circular 755-2. .

k. Stagdard Operating rroceduré, U.S, Army Radicactive Waste
-Disposal g‘ciliﬁlv Cffice of the Chemical Supply and Maintenance
Officer, USARAL, dated 15 December 1959. - - - .. =

l. Title 10, Chapter 1, Part 20, Code of Federal Regulntions;

m. N385 Handbook 42, - - e e el -, L.
3. E3§ Handbook 48. |
o. NBE Handbook 51.
p. NBS Handbook 59.
q._NﬁS Handbook 69.

r. haaual, 190-19014 Volumes I and II, Health rhysics and-
Nyclear » Plapts, Combustion

Engineering, Inec., 1960,

5. 18t Letter Indorsement, ENGRD-N (10 Oct 60), OCUFENGRS,
subject: "Definition ef a Radiation Area", dated 18 October 1960,

t. Letter, ARCSP-SC, USARAL, subject: "Test lrogram, &M-1A,
Contrae¢t DA~1116, Fort Oreely, Alaska", dated 1 February 1961,

11, SUPg%gESSION: Tkis memorandum supercedes SM-1l4 Memorandua
Nuxber 1, 1961, subject: "SM-1lA Contamipation Comtrol Plan", with
. Change Number 1.

\
_ 2 Incls. KICHARD L. HARRIS
as : o Major, Corps of Enginesrs
Officer-In-Charge, SM-14 Operations
6"
o =7 -
i ! St
MQHJ@ABEU S

.mﬁkh_wfscsl
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SOURCZ SUMMARY OF SM~1A LIQUID WASTE

Destination (Storage)’
Laboratory Waste Tanks

Laboratory Waate Tanks

Laboratory wWaste Tanks .

Laborstory Waste Tanks .. ... ... .

Laboratory Waste Tanks
Hot Waste Tanks
Hot Waste Tanks
Hot Waste Tanks
Hot waste Tanks
Hot Waste Tanks
Hot #aste Tanks

Hot Waste Tankas

Inoclosurs 1) .- .

Source

Emergency Shower

Washing Machine Drain -
Laboratory "Hot" Sinks _
¥ri. Make-Up Pump Loakage.'“”'”*“
Stack Condensate Drain

Primary Sampling Sink

Primary Rlowdown

cuno Filter Backwaih Dischafgo
Secondary Blowdown

Steesm Blowoff Tank .
V.C. Cooling Water (B/D Cooler)

Laboratory Waste Tanks



. 1, Vapor Comtainer Volatile or gaseous sctivity fromt
. o T T Contaninated wvater and 01l tamks, FCP # 2
Puel loading and wnloading eperstioms
Maintenance eperatioms, e.g. 3G tube
plngging, involving axy primary system
components in somtact with primsry
eoolant , :
 Vapor condemsate scowsmilation in Red Drive
Pit .
Any primary system leeks resulting im spre
asrosocl or steam ,
9pills or accideatal discharges invelving
primary coolant semples or samples of
fluids which comild have been eontaminats
by prinery ococolant - .

2. Speat Fusl Pit Volatile or gmseous activity froms
Fusl transfer operatioms : -
3pent Fuel Pit reciroulatiom or clean-wp
Spills imvolving samples of pit wmter

3. Laboratory 4 Volatile or gaseous activity frem:
: , Water sample evaporetiom (hot plate)
Senple discharge to laberatory waste
Spills ixvolving wtisr samples

4e Operating Floor Volatile or gsssous activity, imvolvimg primar;
coolant leakage, in stean froms
Turbine Throttle
Air Ejector

Volatile or gasecus astivity frems
Radiation Moniter lsakage _
9pills involving water ,llE.o-

5. Groamd Floor Volatile or gaseous setivity from:
Primary M¥ Puap sesl leakage
Washing machine, washing and disshargze
Leainge from discharge at Mobile Air Monita

. 6. drousd Floor, Pipe Pit - Velatfle ér gaseous activity froms

Stean Generator Blowdowm leakage
7. Wasts Taxk Room . =  Voletile or gaseous activity froms
e R Qﬂﬂﬁ@ Liguid wasrts tank tremafer
AR Liguid waste tamk discharge
3

a\/ﬁfiﬂﬂ . aE L H .
T %/\_rw \u,‘ /Emrw?ﬁwm\ .w Diversion of primsry blowdowm %o waste
s et Dy AR Addition of waste 1o any tenks -
A " (See alto extermal actirity balov)
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FORM AEG-3747 U. S. ATOMIC ENERGY COMMISSTON Page_1 of 1 Pages
3YPRODUCT MATERIAL LICEN.
Supplementary Sheet

License Number _ 50-7082=1
(a63)

AMENDMENT NC. 1

Department of the Army
i=~lA Operptions
U.S5. Aroy Engineer Reactors Group
Proeess Control Seetion
Fort Greely, Alaska

Attention: MSGT Williem R. Gwimn
C¥W0 Severt L. Sundine

In sccordance with letter dated Mareh 6, 1961, License No. 50-7082-1 is smended as
follows:

Items 6B, 78, 8B, and 9B sre awended to resd:

&. Byproduet material 7. Chemical and/or physical 8. Maximum emount of redio-
{element and mass number) form , - setivity which licensee may
possess at any one time
B. Strontium 90 - B. Joxdsn Electronies, Ine. B. 5 microcuries contained in
Model BB-1010 Sealed two sources of 4 mierccuries
Sources. esth. ’

%« Authorized use

B. Internal ealibrotion sources in Jordan Electronics Model AGB-10KB-SE Radectors.

L ' For the U. S. Atomic Energ;r-("!onimission A

Date 3f LAY

Y -
Y orey {
_ ,L}/c / Woshin:t)ofn 25, D.C. Seidtion
- i “r j )
/‘ \\,74274_/ ¢ & .



FORM AEC-374A 1J. S. ATOMIC ENERGY COMMISS™ N Page_3 _of 1 Pages
BYPRODUCT MATERIAL LICEN. .

beportesnt of e Ariy
Sh~lA Oporstions

Fade Avmy Engineer Resctors Grouy

Proees: Contrel Seetion
Yort Greely, Alacks

Attestion: MOT ¥illiem R. Gvian
C¥0 sewsrt L. Sundine

iIn scconisnce with letter detad Mareh 6, 1961, Licease So.

follouxs!

Iteas 4B, 7B, 28, end 75 gre swerded %0 resd:

Supplementary Sheet

License Number

| ASENDMENT ¥C. 1

S3aTI32el 1o g 83

"y

£ Eyproauct wetarigl
{siescnt snd mess nusber)

B, ftrontiug o0

T, Chemital eNA/OT paysicel

E. Jordes Zlectronics, ix.
Hodel BE-1010 Sesled

¥, daxiens esount of redice
sctivity which licensec may
Pousess &t any one tiue

B. 3 micerceuries eontainsd E
tun sources of & wmicrceuries
GRCR . :

o e ORI }

‘ ,...
R . % ™
Lo Aulntriced use

B. Iztercal calibration scuress in Jordas Electrunies dolel ALE-108E-LR kpdectors.

Date

For the U. S. Atomic Energy Commission

7

Divisgich,of Licehsing.and. Reguldtion
sowvmum»on bE

=



roRY AEC-74 "* S. ATOMIC ENERGY COMMISS"ON " Page 1 of_3__Pages
BYPRODUCT MATERIAL LICEN ?

Pursuant to the Atomic Energy Act of 1954 and Title' 10, Code of Federal Regulations, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee,
a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct
material listed below; and to use such byproduct material for the purpose(s) and at the place(s) designated below.
This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954,
and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in

effect and to any conditions specified below.

Licensee
1. Name Department of the Aray 3. License number 50-7082-1
SM-1A Operstiocuns .  (a63)
2. Address U.S. Arwy Engineer Ee-.etors group 4, Expiration date
Process Control Seotion ) January 31, 1963

Yort Greely, Alasks

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radicactivity-

(element and mass number) which licensee may posses at any
. . one time :
A. Polonium 210 - A. Mound Laboratory Sealed A. One gource of 30 curies.

Folonium-Beryllium Neutren
(See page 2) Source.

9. Authorized use

'A. Resctor start-up scurce. .

(See page 2)

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee’s address stated in Item 2 above.

11. The lieenasee shall comply with the provisions of Title 10, Part 20, Code of Federal
Regulations, Chapter ), "Standerds for Protection Against Radiation".

» Byproduct materisls shall be used by, or under the direct personal supervision of,
M5GT William R. Gwimm or CWO Severt L. Sundine.

13. Byproﬁueé materiel as sealed sources shall not be opened.

14, Bxcept as otherwise specifically provided for in the license, the licensee shall

possess and use byproduet material described in Items.6, 7 end 8 of this license in
accordance with statements, representations, and proeedum eonteined in his a.ppngaf-
tion dated November 23, 1960, ‘s

{See page 2)



FoRM AEG-374A - "1, 5. ATOMIC ENERGY COMMISSINN Page2 _of 3 Pages
{12-57) .
BYPRODUCT MATERIAL LICEN: |

Supplementary Sheet.
Llcense Number
(A63)
CONTINUED:
©. Byproduct material Ts Chemical and/or j:hysieal 8. Haximuw emount of radio-
(element and mass number)  form activity whieh licensee may
Ppossess at any one time
B. Strontium 90 B. Jordan Electronies, Inc. B. One source of 8 microcuries
Model BB-1010 Sealed '
Source,

S. Authorized use

E. Internal calibration source in Jordan Electronies Model AGB-10KG-SR Radector.

CCHDITIONS

15. A. Each senled source conteining Polonium 210 and Strontium 90 shzll be tested for
leakage and/or contemination st intervals not to exceed six (6) months, except
that seeled sources designed as en alphe emitting source shall be tested at _
intervals not exceeding three (3) monthe. In the absence of a certificate from a
transferor indicsting that & test hes been made within six (6) months prior to
the transfer, the sesled source shall be put into use until tested. _

B. The test shell be capable of detecting the presemce of 0.005 mierccurie of remove
sble contamination on the test smmple. The test sample shall be taken from the
sealed source or from appropriate accessible surfaces of the devige in whieh the

sealed source is permanently or semipermanently wounted or stored. Records of
leak test results shall be kept in units of microcuries and mintained for
inspection by the Commission.

€. If the test reveals the presence of 0,005 microcuries or more of removeble _
eontamination, the licensee shall immediately withdrsw the senled source from use
and shall cause it to be deconteminated and repaired or to be disposed of in
accordance with Commission regulatioms. A report shall be filed within five (5)
days of the test with the Direetor, Division of Licensing and Regulation, U.S.
Atomie Energy Commission, Washington 25, D.C., describing the equipment involved,
the test results and the corrective action taken. A ecopy of such report shall be
sent to the manager of the nearest AEC operations ofﬁ.ce listed in Appendix D cf
Title 10, Code of Federel Regulations, Part £0. : 4

D. Tests for leakage and/or contaminstion shall be performed in sccordance with
procedures entitled ®Poloniume-Beryllium Neutron Source Lesk Test" end "Strontium
90 Source Leek Teat" submitted with application dated Rovmber 23, 1960,
(see page 3)



FORM AEC-374A 1], S. ATOMIC ENERGY COMMISsiv..
(12-57). -
: BYPRODUCT MATERIAL LICENY

+of 3 Pages

Supplementary Sheet
_ | License Number _50-7082-1
| | (463)
CONTINUED: , ' ' :
CONDITIONS

16. Lesk testing of the Polonium 210-Beryllium Neutron Source required by Condition 15
shall not apply when the source is in the reactor pressure vessel provided that the
source shall be lesk tested upon vemoval from the reactor preasure vessel if more
than three months has elapsed since the date of the previocus leak test.

For the U. S. Atomic Enefgy Comn;ission

e R R |

Date' - D nYvy :Ag'- 5':-"':: TN - > ;
—Wv P Lt i A S DARRD N O <
= Washington 25, D. C.
/ T .‘n'w"’/ % o /




FORM AEC-374 *I. S. ATOMIC ENERGY COMMI"ION Page 1 of_>__ Pages
BYPRODUCT MATERIAL LICE...E

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30,
Licensii. of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee,
a license .= hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct
material listed below; and o use such byproduct material for the purpose(s) and at the place(s) designated below.
This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954,
and is subject to all applicable rules, regulations, and orders of the Atomic. Energy Commission now or hereafter in
effect and to any conditions specified below.

Licensee
1. Name WW of the Aswy 3. License number 50-1082-1
E¥-1A Operstions < s |- as3)
2. Address Y E. hkmmy Enginver Reesstorsy Growp 4. Expiration date
Proesza Centyel 3setion Jemunry 31 1363

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity
(element and mass number) ' which licensee may posses at any
o one time
A. Foloniwa 210 A, ¥ound laboratory Sealed k. Upe scurce of 30 ecuries.
alonien-Beryllive Yamtron
{cee page 2) y Souree.

9. Authorized use

A. Foactor ssqrt—w acuree,
{cee page 2)

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.

1l. The licensee suall eomply with the previsicns of Title 19, Fart 3, Colds of Pederal
Pegulations, Chapter 1, “Stendards for Protestion Apainst Radiation®.

12. Byproduct saterislz ahall Be wsed By, or witer the direct personel swperviaion of,
KGT ¥illiam B, Owips or C¥0 Severt L. sundine.

13. Byproduct material as sesled sources shall not be opened.

‘2h. Kweept as otherviss opecifically provided for in the license, the licensee shall

posesas and use Lyproduct material deseribed in Items 6, 7 end 8 of this leewmse in
sceonizice with statooenic, yepresentations, end procsdures ocuteined in Ris spplica-
tmamnmaa,tséa

{see pege 2)

& J




FORM AEGS74A - J.S. ATOMIC ENERGY COMMISSION
‘ BYPRODUCT MATERIAL LICENSE

Page of > Pages

- Supplementary Sheet
" License Number _§0.70%2.]
' (a63)
CUNTIRGED: ., \
&, Byproduct materisl 7. Coacienl and/or physienl O, Heximon sBOGAt G sedice
{elewent and wmss pusber) form sotivity whieh licenzec may
possess st any one tine
B, Etyoptiug OO0 B Jorden Elsctronies, Ise. E. One scuree of 8 microcuries
¥odel BE1010 Sealed
Soures.

N L aren e R e aerhe e o

. huthorized use

Eo internal eslibretioa source in Jordan Dlectronles ¥odel ASR-1T%G-0k Fadector.

e ettt a2 a4 R < v 3 , manasnn e i i A s 5t S 0
COMDTTIONR:

15 Ao Zaeh seslod scures contsining roloniwm 210 and Strontime OO ghell be tested fos
izekege end/or contscination st intervals mot te emveed slx (4) wnthe, except
thal sesled eources designed s sn alphs emitiing scarce shall be tested st
istervels wot exceeding thrae (1) montha. In the abzence of a certificste fron &
fransTerer indiceling thet & test hee been mafc vithin aix (€) somths prior ic
the Trgnefer, the sealed sciuree shall be put into urs until tested.

B. The test shnll bo capsble of detesting the mressmes of G.005 nicyoourie of rewyv-
sible ecntawrinatlion ex the test saumple. The tost semsle shnll be taken from the
aeeled source or frox eppropriate secessible surfoces of the deviee in whieh the
sealed souree ie parmenenily or ssaiperzanently wounted or stered. ecords of
lezk test results atiall be kept im units of misroturies erd smainteined for
inspeetion by the Commisslion,

Co If the test revemls the precence of 0.005 microcuries ¢r more of removeble
coutexmisation, the licensoe phall famwdtataly withiray toe sesled sourece fros use
and siinll cause it to be decontaminated and repaired or to be disposed of in
accordanse with Commiseion yegulations. A report shmll be filed witnin five {S)
days of the test with e Director, Division ef Liesnaing and Repumimtion, U.o.
Atouic Energy Commissicn, Washimgten 29, B.C., describing the euipsent fnvolved,
the test regulis snd the corvegtive sotion taken. A eopy of such yepart shsll be
aent to tho mansger of the vearsst AEC operaticns office listed 1a Appexdix I of
Zikls 1C, Code of Federal Regulstions, Part 20,

Terty for lesksge sad/or contamingtion shnll be perforeed in acccnianee with

- Procedures entitled “FuloniuneBerylliims Keulron Dource lesk Test” and "troathwn
e couree Lesk Teat” subuitted vith applicstion dated Hovember 231, 1360,

Cwan 3} ' :

For the U. S. Atomic Energy Commission
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LY N
HEADQUARTERS PR AVt
. DEPARTMENT OF THE ARMY ° = ’
OFFICE OF THE SURGEON GENERAL
WASHINGTON 25, D. C.,

17 January 1961

IN REPLY REFER TO

MEDPS-PO

Isotopes Branch
Division of Licensing and Regulation -

U. S. Atomic Energy Commission
Washington 25, D. C. : -

Gentlemen:

Recommend approval of inclosed application for Byproduct Material
License for Fort Greeley, Alaska for one source of 30 curies of Polo-
nium 210 and one source of 8 microcuries of Strontium 90.

Sincerely,

*

“1t. Colonel,
Preventive Medicine Division

1 Incl :
Form AEC-313 {in trip)

JAN1 S 1961 >
U.S.A.E.C.
- isotopes Branch :

\ o,
\q;>\\mmofL&R /
N\\//?-——7\\

(N
LA
D
-4
D



MEDPS- PO | 17 January 1961

Isotopes Branch

Division of Licensing and Regulation
U. S, Atomic Energy Commission
washington 25, D, C.

Gentlemen:

Recommend approval of inclosed application for Eyproduct Material
License for Fort Greeley, Alaska for one source of 30 curies of Polo-
nium 210 and one source of 8 microcuries of Strontium 90.

Sincerely,
1 Incl CHARLES ¥, KRAUL
Form AEC-312 (in trip) Lt. Colonel, MC

Preventive Kedicine Division
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F“;“ :\Ec-als S~ ATOMIC ERERGY COMMISSION *t Form approved
(5-58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budger Bureau No. 38-R027.4

. .

INSTRUCTIONS,~Complete Items 1 through 16 if this is on initial application. If application is for renewal of o license, com-
plete only Items 1 through 7 aond indicate new information or changes in the progrom as requested in [tems 8 through 15. Use
supplemental sheets where necessary. ftem 16 must be completed on cll applicotions. Mail three copies to: U. $. Atomic Energy
Commission, Washington 25, ‘D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.-Upon approvel of this -
application, the opplicant will receive an AEC Byproduct Materiol License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of( Federal Regulotions, Port 30 and the Licensee is sub-

ject to Title 10, Code of Federal

Regulations, Pdrt 20.

R

1. (o) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, | {b) STREET ADDRESS{ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if

person, efc }

‘C‘,v,{lf o fLJ /{/“ertg

SM-14 Operations
US-Army Engineer -Reac

Fort Greely, Alaska (476733 . o ) .

differest from 1 (a).}

*"Not Applicable/.
tors Group ’

; L W S U 0= c . L=l

- Seattlej—Weshs) - ) . .y
2. DEPARTMENT TO USE BYPRODUCT MATERIAL T - 3. PREVIOUS LICENSE WMBER‘S). (if this is on_ opplication for (il:t\vd' of
L4k license, please indicate ond give aumber.) o AT

Process Control Secti

on/ e | 45-6380-1 (KSGT W. R. GWINN only.)

4. INDIVIDUAE USER(S). (Nome and fitle of individual(s} who will use or directly | 5. RADIATION PROTECTION OFFICER (Name of person designoted as rodiation pro-

supervise use of byproduct materiol.  Give training and experience in Htems 8 ond tection officer if other thon individual user.  Attach resume of his training ond ex-
9)HSGT WILLIAM R. GWINH, Senior Plant. perience o1 in hems & and 9.) ,
Process Control Techmic¢ian~(Principle)s]| CWO -SEZVIRT-L. SUNDINE. - - .
SGT COSC4R 4. VOGTSBIRGER JR., BrocessC | S S
Control Technician (Alternate). S

CWO SEVZIRT L. SUNDINE
intendant (Alternate)

sy Flant Super= - - - .. .l ) } e e

6. (a) BYPRODUCT MATERIAL. (Elements
ond mass number of each.)

¢ v SR
(1) Polonium - 210

(vi/Be=9 target)/.

(2) Strontidq - 90/

{b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (¥ sealed source(s), olso state nome of monufocturer, model
ber, ber of ond maximum octivity per source.) : .

i ¢ - . B
(1) Sealed Neutron Source (lMound Laboratory Item VII),

Cne Source of 30 curies/. _— . .
(2) sealed Source (Jordan Electronics, Inc., Hodel BE=
) 1010), One Source of 8 microcuries/. o '

~ - .

+§ 7. DESCRIBE PURPOSE FOR WNICH BYPRODUCT MATERIAL WILL BE USED. {If byproduct moteriol is for *‘human use, "' supplement A (Form AEC-3130) must be com- .

“pleted in liev of this item. If byproduct moterial is in the form of @ sealed source, include the moke and mode! number of the storage container and/or device in

which the source will be stored and/or used.)

(1) Po-Be neutron source is to be ﬁsed’as reactor start-up source; the source
will be located within the SM«lA reactor pressure vessel/.
(2) Sr source is to be used as &h internal calibration source for a Jordan

Electronics, -Inc., Model AGB-10KG-SR instrument/.

Y e

UPLIBATER

.

o

-1

-
.
()

FOR DIV. OF COMPLIANCE

(Continued on reverse side)




Id

. \' -

Form AEC-313 (5‘58) *e ‘ ng. Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) .

8. TYPE OF TRAINING _ DURATION OF | ON THE JOB | FORMAL COURSE
MSGT W. R. GWINN WHERE TRAINED TR:'NING {Circle answer) (Circle onswer)

{S88,d0 6k }J&r ,Mc.*a%mTGSJ L@ I,

- No No
profection . . .. uclear Fower Plant Operators ¥ yr :

b. Rodioactivity measurement standardize- Course and SM-1l (APPR-l) Nuc:l-ePr o i X ‘
tion and monitoring techniques and in-[Power Plant, Fort Belvoir, » @ No @ No
struments . . ... ... ... ... ..., Vlrglnla/ (sam&) " ”

¢. Mathematics and calculations basic to the @ @
use and measurement of rodioactivity . .. (Same ) " "

d. Biological effects of radiation. . . . .. .. {Same) " oon @ _N° @ No

9. EXPERIENCE WITH RADIATION. (Actuat use of rodioisotopes or equivalent oxporionmﬁs GT W. R. G IT’ ( See :l"n 1 1 for Alde Te

SOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE | - = TYPEOFUSE natles)

Co=60 57 mc |[SM-1, Fort Belvoir, Virgipia 1% yrs |Instrumeént Calibrati
Pu=2(9 100 mc (Same) ) 1% yrs " "
Po=-210 100 mc (Same) 1% yrs ". "
10. RADIATION DETECTION INSTRUMENTS. (Use supplemntal sheefs if necessory.) . T S ~
TYPE OF INSTRUMENTS NUMBER RADIATION | SENSTIVITY RANGE | 'WINDOW THICKNESS usE
(include make and model number of each) AVAILABLE DETECTED (me/he) (mg/em®) {Monitoring, surveying, measuring)
as Neutron Survey Insfr. 1 thermal [0=10,000cpn BF} Tube:_ | monitoring -
luclear Chicago and o o0 d ]
llodel # 2112 N slow neytrons N N
be Juno Survey Instr. 2 |beta= [0=5r/hr % ., monitoring
Technical Associatgs gamma I T

Model # 7
c. Additionzl instruwaénts, otBer than |[the specifically pertinent ones above,
include tiose identified in Inclosure 2/ =

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. _
a. (above) Calibrated using 'a standard Pu-239 source, once a ‘momth, - Y
b. (above) Calibrated using a standard U<238 source, once & month."

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES tlseo (For film badges, specify method_of calibrating ond processing, or nome of supplier.)

Film badges are supplied and processed by the Sacramento Signal Depot, Uu Arny,
Sacrarento, California on a weekly basis. Self reading dosm’eters, gamma and
neutron sensitive, will be worn by operating perconiel and recharged daily.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe loboratgr focilities and te handling equip 1, storoge tainers, shielding, fume hoods, ekc. Explanotory skeich
of facility is atoched. (Circle answer) @ No '
See Inclocures 3 and 4/.

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection progrom including control measures. If application covers sealed sources, submit leak
testing proced where applicable, name, training, ond experience of person o perform leak tests, and arrangements for performing initial radiation survey, serv-

icing, maintenance and repair of the source.
See Inclosures 5, €6, 7 and &/,

15. WASTE DISPOSAL. if 0 commercial waste disposal service is employed, specify nome of company. Otherwise, submit detailed description of methods which witl
be used for disposing of radicactive wastes and estmates of the type and amount of activity involved

‘See Paragraph ¥., Inclosure 5/

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIE HALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS -
JPREPARED IN CONFORANTV«WIT'N TITLE 10, CODE-OF FEDERA g,u(- |eﬂs RMR] 30, AND-THAT At lNFOlMATfON CO )MNED’ HEREIN, INCLUDING AN‘Y’

. (4
bate <5 ,/C{ux /Jbo

Tficer-In-Charre, SM=1A Oper
Isotopes Brancl [ I7ifie ot cortitying offcial

Dv.ofLar AN\

/’ S, :
WARNING.—18 U. S. C, Section 1001; Act of Jbu W'ﬁ ; makes it a criminol offense to make a willfully false statement or
repressniation 1o any department or agency of the United Stales és fo-an r within its jurisdiction. - ’

PO -874073



Form ALC-313

(5-58)
Item 8 (Continued):
TYES ' DURATICH CH-THD- FORIAL
TRLINING WHZRD TRAIND CF TRLINING JCB CCURZE
2GT 0. VOGTEBIRGEIR JR.
3. Nuclear Power Plant Operators - 1% yrs = Yes Yes
Course and SM=-1 (APPR~1) Nuclear
Power Plant, Fort Belvoir, Virginia
be (Same) _ "ow Yes Yes
Ce (Same) non Yes Yes
de (Same) oo Yes Yes
CdC & SUNDINE -
S University of Virginia; Alco k% yrs Yes Yes
Products, Inc., Schenectady, : :
N.Y.; end SH=l (APFR-1) Nuclear
Power Plant, Fort Belvoir, Virginia
be (Same) : "ou Yes Yes
Ce (Same) -noon Tes Yes
d. (Same) "o Yes Yes
Item 9 (Continued):
SGT O. 4. VOGTSBLIRGOR's and CUW0 S. L. SUNDIT”'S experience with
isotopic radiation is as shown for MSGT /., R. GWINN; the duration
of VUuT"“’nudR's experience is six (6) months, and the aurqtlon
of SUNDINE's experience is three (3) years.
(Inclozure 1)
N4 oTn
oAl C ity



ADDITIONAL RADIATION WoTICTICHN ITIETLUNINTS

HAKD 0., TIPE "RADIATION ALGE ArFLICLTISN

1. Radiec Set 2 I.C. Gamma- . | 0-50,000mr/hr Honitoring pers-
An/FDR=-39 : x Radiation " onrel, areas and
UcA 8ig C : objects for con-

teminstion and are
surveys of low to
moderate dose

v intensities,

2. Radiac Set 1 I.C. Aloha, Beta 0~-5000mr/hr = Same as l. above
AF/FDR=-53 and Gamma 0-1.6x107<CPM to incluge zlpha
US4 Sig C monitoring.

3+ Radiac Set 2 @.i. Tube Beta, Gamnma- 0-to 500mr/hr Same as l. zbove
AI/EDR=-27 x Radiation for low dose
UsSs Sig C intensities,

Lk, Portable Radiation 2 I.C. Samma O-500r/hr Same a5 le above
Fonitor, Jordan, to high dose
ilodel 7 £LGB-10¥-SR : ' intensities.

(Inclosure 2) ey
v - B !
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l. Fo-Be Ngutron Scurce: Lzborzstory and storage focilities will

nct normally be required for this source. The source will be tzken
directly Irom the shipiping cask, a 700# perafin barrel, within the

vapor conteiner and transferred to the recctor pressure vessel., A

seven foot remote handling tool is avzilable at the site for this
operation. Should temworary storage be recuired, the scurce will

be lrept in its shipping cask end placed in the bot weste tank storup
area, two rooms, below jround level, designated as permenent radiction
arec. Lguipment for leak testing thvs source are indiczted on Irnclozure
73 other fzcilities cre identified below and cn Inclosure 4.

2e £r-890 Source: Laboratory and storage facilities will net norwally
be reguired for this source, since the source is mounted within the
Jordan instrumecnt. However, if removal becomes necessary, -the following
facilities and eguipment are availsble, in addition to those identified

e & and on Inclosure 4: Two ramecte handling tools, one 7
5th and cne 1€ inches in length; storage containers consisting
bk 02, 1 inch ID, lezd contziner, 4% inches deep; and a source

of & 5 inc
well storage facility uons»ructed of concrete with 6 inch ID steel lined
viells, lead capped znd locked. The latter Tacility azs overall dimensions

a
of id" x 60" x 31" with five wells; it is physicelly located in the
rplant demineralizer room which is zlso decignated a permanent radistion

(Inclosure 3)
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SM~14 CONTAMIFATION CCNURCL PLAN

1. GuIERAL:
Zffective upon the date of Sli=l4 fzcilities transfer to
the Government, the procedures =znd instructions relating to contam-
ination control, set forth below, shall be implemented.

2. DZFINITICHNS:

a. Radiation Hazard: Any possible condition that might
result in exwosure of person in excess of the limits established
for a "Radiation Area''s - -

be Radiation Area: Any area, accescible to personnel,
in which there exists rediation et such levels that a major portion
of tiie body could receive in any one hour a dose in excess of Sur,
or in any five consecutive days a dose in excess of 100mr. 4n arece
mey be designated & Fermznent Radiation Area if radiation levels ’
are such that the area would routinely be defined as a Radiation
Lrez. '

c. Control irea: The zrea under the supervisory control
of the Plant Superintendent, that is the area within the SM-li secur-
ity fence, access to which is controlled by a security guard.

de RadloWO -ical Survey: An analysis and evalusztion of
the radiation haz.rds under a specific set of conditions. The eval-
uztion includes a'yhyc1Cal survey of the disposition of materials,
equipment and personnel within the radiation hazard area; measure-
rent or znelytical estimatés of the levels of radiation end contam-
insticn that are or may be involved; and a prediction of hazeards
resulting from expected or possible changes in materials, equipment,
arrangements or vpractices, inclucding accidents.

3¢ poCmgg PROVISICHSS

Prior to entry preparstions for access to the Vapor Con-
tainer or any other Radistion Area, a Personnel Contamination Con-
trol Point and a Radiation Work Area chall be established. The
Contamination Control Point will be established at the point of
entry to the Radiation VWork Area; the Radiation Work Area will be
established coincident with or adjacent to the Radiation Area, as
may be operaztionally appropriate. In any event the Radiation Area
served will be included within a Radiation Work Area.

L, RiDIATION UORK AREAS

as A Radiation Work Area will be defined by chains or
pe, marked with epgproprriate signs and the floor covered with strong,
mo 1sture-rgs stant paper.
. .

(Inclosure 5)



b. ZEntry to the Radiation Work Area will be made through
e Personnel Contamination Control Point or Foints.

c. All work on or with any equipment or materizls in or
removed from z Radiation Arez will be done in tke Radiation Work
Area, unless: ' '

(1) ©XNo sprezdsble radiocactivity is detected, - (smear
indications on an AN/PDR 27 survey instrument of less than 0.05 mrad/hr
scale reading above backzround or 25 cpm above background using
mica-end window countings) andj

{2) ¥No abrasive or welding operaticn is to be performed
on or with the materials or eguixment, or;

(3) An Zquipment Releazse Form is attached to the mzterial
or eguipment and the Radiation Work Permit is completed,

de Radiation Work Permits will be used for each type of
tzsk to be performed on or with the eguipment or meterials in a
Radiation Work Area. .

-
L
1

T s TTE T AL AT AT TN, O TG RO TS
5S¢ PTORSUNNEL CONTAMIKATION CONTRCL POINTS

a. Cntry to end exit from Radiation Areas znd Radiation
Work areas will be through a Contzmination Contrel Foint.

b. ~Protective clothing and eguipment, as indiczted on
¢iation Work Fermit for work and/or inspection, shell be ob-
from plant supply by the individual reguiring their use.

ot

He @

R

n a
ned

ta

¢e Zach individual will sign in and out of the Radiation
Jork aresz at the Contamination Control Foint znd cn the applicable
Radiation Work Permit. )

d. HNo protective clothing worn inside a Radiation Airea

or Radiztion Work Area shall be worn past the Contamination Control
Foint into & "clean' area (beyond the defining chains or tape). Pro=-
tective clothing shall be removed without touching the outerside

of the garment with the bare hands. Clothing shall be placed in
ppropriately marked clothing containers. No protective clothing
shall be re-used until washed, dryed, surveyed and released by the
Senior Plant Process Control Technician.

e. Personnel shall check themselves for beta-gamma con-
tamination, after removing protective clothing,-with an AN/FDR 27
survey instrument.

f., Skin contamination upon leaving the Contamination-Con-
trol Point must be less than 0.1 mrad/hr at.l inqh;'contamingtioﬁ_
in excess of this limit will be removed with hot, soapy water or a
potassium paramanganate solution, &s ingicated, under the supervision
of a Process Control Technician.

6. DISPUSAL CT DIUIFHZNT AND MATURIALS:

2. All disposable equipment or materials will be placed
in the radioactive waste cans located within the@Bagqa ion Work Area,
-l G



if the dose rate measured is less than 20 mres/hr at 1.5 inches.
Material or eguipment having dose rate exceeding this limit shall

be removed to an interim retention area. No disposable eguizment
or materials shall be removed to the plant exterior except in, or
during planned transier operations to high and low level wuste ccn-
tainers provided by the Chemical Corps. No change will be made i1n

a radiocactive waste interim retention area (e.g. the demineralizer
room) without the approval of the Non Commissioned Officer-In-Charze
or Plant Superintendent.

b. 411 non-disposable materials snd equirment used in a
Radiation Work Area shall be checked for contamination prior to
removal frow the area; the individual using such materials and e uiz-
rient is responsible for checking and cleaning, =s indicated. The
following release limits will be observed for these items:

(1) Refer to subparagrach 4.c. (1) above,

(2) Contact dose rate shall be less than 0.1 mrad/hr
scale reading using an AN/PDR 27 survey instrument.

Eguigment or materials excbmdlnx the above limits will be decontaminated
of syreadable activity znd removed to the aemlnerallzer room cr other
designeted interim retention arez. Such eouipment will not be re-used
until releazsed by the Senior Flant rrocess Control Technician.

e~ A . — - o B Ve taa
7. '4.'.0&- \.)O-;' \)F ‘:-‘.JTO .u.l..Lv_.J SJ;DJ.

=) Solld Waste:

(1) TUnder ‘the provisions of L2 755-380, staff super-
vision of the disposition of this waste i1s the resyonsibility of
the Chief Chemiczl Oflicer, US Army. This supervision is exeércised
within USAR.LL by the Chemical Officer, USARAL; removal, transport
«nd disposition of solid waste will be effected by the Chemical
Cfiicer, USARAL.

. (2)  Interim Waste Retention at £l-1lA:

(a) 4 Rediztion irea, externsl to the SM-lA znd
within the Control Area, will be established for interim retention
of colid waste, pending disposition by the Chemical Cfficer, USAX'L.
This area will be used only ior filled waste contziners, (see sub-
paragraph 6.a. above).

(b) Solid waste, high and low level, will be
accumulated in disposable containers provided the SH-14 by the Chen-

" ical Ufficer, USARAL; the OIC C SM=1li, ic responsible for woste accum=

ulztion, transfer of waste mat zrizls to the disposable contaziners,
rzdiological survey and security of the waste during interim reten-
tion, and the provision of concrete ceps for the f£illed dwspocaole
containers.



(¢) The 0IC, Sk-1lA will melke immediate arrange=-
ments for the shipment of filled, disposable containers in order
to prevent undue accuwulation of solid vaste at Sil=1iy the period ,
of interim retention is not to be considered a '"cooling off period”,
but rather a convenience to permit planred materials transfer and
accunmulation prior to wovement zand dispositicn by the Chemical OIiicer,
USARAL. :

(d4). The Chemical Officer, USARAL will assume
responsibility for the waste and containers at the SM-1i and at
the time of pick-up for disposition.

(e) The 0IC, Sk-1A will make avéailable to rep-
resentatives of the Chemical Officer, USARAL, at the time of waste
transfer referred to above, assistance to include: radiological
survey of materials and personnel, radiological and alministrative
data pertinent to the shipment, and labor. '

_ (£f) A record of each shipment of waste will be
raintained to show: shipment dete 2and destinaztion, description of
materials (waste) shipced, descripticn of container, estimate of

total activity, external dose measursments, mode of shipment, and
3

individual authorizing the release of the waste for shiment. A
curuletive record of waste disposal shipments will be maintained.

b. Liguid Waste:

(1) Licuid waste will be accumulated at SkH-1l4 in three
(3) hot weste mnks of a totzl capacity of 20,000 gallons and two (2)
laboratory waste tanks of a totalcapacity of 250 .gallons. The radio=
active liguid waste generated within the plant will be stored in the
avcileble tankage during the months of the year when Jarvis Creek is
not flowing. "

(2) The undiluted waste will be pumped thrcugh & closed,
pressurized piye to a dilution facility Jocated near or in the stream
bed of Jarvis Creek. The dilution facility will include pumps, mixers
«nd a méans of metering and monitoring the discharge.

(3) tiater from Jarvis Creek will be used to dilute the
‘liguid waste. Capacity of the system will permit a dilution ratic
of 1 to 2000 initially and will be capable of expansion at a later
date to aliow a 1 to 10,000 dilution ratio. : .

(4) The pumping and dilution of the radicactive liguid
waste will be accomplished only when the flow of water in Jarvis Creek
is sufficient to permit dilution and disposal of ligquid waste in Jarvis
Creek at the maximum permizsable concentrsztion of radiocactivity (10-7
microcuries per cc). Throughout the period of discharge the effluent
will be continually monitored and sampled. No discharge will be effected
without prior notification to and apgroval of the Commanding Officer,
Fort Greely, or his designee. No waste will be discharged by plant
personnel without written order of the Flant Superintendent or ¢il, Sk=1lA,

-l



(5) A record of each discharge event will be maintained
to show: discharge date and time (intervsl, if appropriate), volume
of waste discharged, specific and total activity of waste, and rate
of disposition. A cumulative record of discharge events will be main-.
tained. : S '

Y
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LEAK TESTING AID SZRVICING

Leak Test procedures are included on Inclosures 7 and 8. Leak
tests will be performed by the rr1nc1nle designated in paragraph 4
of the Avplication.

Upon receipt of the sources, preliminary and continuing periodic
area surveys will be performed in the areas of use or storage. The
sources will be monitored with the instruments identified in para;raph
10 of the A4pplication within the shipping container or Jordan instrument
initially, and periodically thereafter, and continuously during any.
veriod of removal from these containers. The Po-Be source will not be
monitored subseguent to its placement in the reactor pressure vessel

until removal,
Any servicing, maintenance or repair required for these sources

will be referred to the supplier or other facility progerly licensed
t¢ hzndle this bygroduct materizl.

(Inclosure 6) : A



rrocedure

Instrunents

Freguency of
tiie Test

Sensitivity

Records

(Inclosure 7)

Polonﬂum - Berylliun Feutron Source lezk Test

Leak testing shall be pericrmed periocdicelly to insure
thet no lezkage exists from the handling, siorage and
use of sezled radiocactive sources.

ezk testing shall be performed under the provisions of a
radiatlon work permit znd precautions taiken to miniuice
rersonn exposure during such testing. Zzch source to be
tested “lll be wiped or "5&e°red" on a 2" dismeter lzboratcry
grade filter pager, ucing lorg-handled tongs-or other zdeguate
meane for radiation protection. The fllter parer will then be
counted in & laboratory counter using & G tube operzting in
the &alrzha proportional voltage region. The countew will be
previously checked eagzinst a uranium alpha source te incure
proper cperation. If the result is positive the source will
be considered zs lezking. Sources that leak or are suspected
of legking will be immediately placed in a sezled ccntziner
and either sent for repeir or disposed of as redioaciive waste

1l each Rediation Instrument
Development Laboratory (RIDL)
Decade Sceler, Model NG. 4G-51

1 each Counting Shield, includiig mount for nica

window counter, sample trays and lucite
mount lodel Ko. 60-10 as manufactured by RIDL

1 each Mica Window Geiger Tube, liodel No., TGC~2
' by Tracerlab having a window thicliness of
lod = 1.9 mg/cm® operating in the proportional
voltage region and having approximately a 20%
efficiency for alpha's.

leak test shall be performed uxon the receipt of all new
sources at the site and at 3 months intervals thereafter,
excent when the sources are installed in inaccessible
locations such as in the reazactor pressure vessel.

Assuming that.a level of radiation eguivalent to backzground
where background is conservatively selected as 2 cpm, the
lower level of detection wigh a counter of 20% efficiency
would be equal to 4.5 x 10-° uc which is significantly

more sensitive than is reguired. If the activity is greater
than 500 d/m the source will be considered as leaking and
removed from use.

A permanent record shall be mainteined which COntalns the date

of performance and results of all scurce leak tésts.

. fl"?"'
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Purpose

Procedure

Instruments

Frecguency of
the Tect

Sensitivity

Records

(Inclosure 8)

)
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Strontium - 90 Source Lezk Test

Leek testing shall be performed periodically to
insure that no leakage exists from the handling,
storage and use of sealed radiozctive sources.

Leax testing shall be performed under the Pprovisions
of & radiation work permit and precautions shall be
taken to minimize personnel exposure during such
testing. A smear using a 2 " diameter laboratory
grade filter paper will be made on an accessible
surface of the source container and counted using

"a Geiger-Mueller beta sensitive detector. Positive

resuits will be regarded as indicative of a leak
and the instrument will be returned to the manu-
fzcturer for repair or replacement.
1 each Radiation Instrument

Development Laboratory (RIDL)

Decade Sculer, Model No. 49-51

1l each  Counting Shield including mount for mica
window counter, sau.le trays znd lucite
mwount Model No. 60~-10 as manufactured

1 each  lMica Window Geiger Tube, liodel Ko. TGC=2
by Tracerlab, hazving a window thickness
of 1.4 - 1.9 mg/cm2,

A lezk test shall be performed ugon the receipt
of the Jeordan instrument at the site and at
3 month intervals thereafter.

LZssuming that a level of radiation equivalent to
baclkground on the scaler which is selected as 20 cpm,
the lower level of detection of a counter of approxi-
mately 10% efficiency would be egual to 9.0 x 10=-2 uc
which is significantly more than is reguired.

A permanent record shall be maintained which contains
the date of performance and results of zll source
leak tests.



Purpoge
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Freyuency cf
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Records

{inclecure B)

Strontium - 90 Source lesk Test

Lezk testing shall be pexformed periodieazly o
fgpsure that ne leskege existe from the handling,
storige end uce of sesled radiomctive scurcesn.

Leuk desting shell be performed under the provisionc
cf 8 radiaztiorn werk perxit and precautions ehall be
tuksn to sinimize personasl gxposure during such
teating. 4 smenr using a 2 " diameter leboratory
grade filter paper will be mude on an accezsible
surface of the source contaiper and counted using

a Geiger-iweller bets rensitive detector. Jrositive
rezults will be regarded as indicative of a lesk
end ths inetrument will be refurnsd to the napu--
f:cturer for repailr or replacement.

1 esch Eadimtion Instrument
Devel pment Laboratery (RIDL)
eczde sSenler, iodel Hoe 45=51

1 ench Counting Shield ineluding wmount for mica
window counter, sauyle trays a=nd lucite
mount Model ho. 50-10 sz manufactured
by RITL:

1 sach Hiem Aindow Goiger Tube, Hodel Ne. TUCe2
by Tracerlab, hsvipg & window thickmess
of 1.b = 1.9 mg/on?, .

i lesk test shall be rerformed mpon the receipt
of the Jordan ianestrunsat st the slite and at
3 month intervals thereafter.

sssusing thet a level of rediction equivalesnt %o
bsokground on the scaler which is selssted ae 20 cpm,
ths lower level of dztectisn of & counter of sp roxi-
mately 10% efficiency would be equal to 3.0 x 10-3 wuc
which is eignificautly more than is required.

A permanent record shall be msinteined which contalns
the date of performance snd results of &ll msource
leak tests.



