
UNITED STATES 
0 NUCLEAR REGULATORY COMMISSION 
-t WASHINGTON, D.C. 20555-0001 

April 13, 2001 

Ms. Lilia Lopez, Esq.  
Assistant Attorney General 
Attorney General of Washington 
905 Plum Street, Building 3 
P.O. Box 40109 
Olympia, Washington 98504-0109 

Dear Ms. Lopez: 

I am pleased to respond to your March 8, 2001 letter concerning 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-1 A reactor was designed, built and operated 
as part of the Army Nuclear Power Program under authority granted to the Department of 
Defense (DOD) by Section 91 b of the Atomic Energy Act of 1954, as amended. Section 91 b 
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 91 b and those DOD research 
reactors licensed by the AEC. It also includes a list of Section 91 b reactors and those licensed 
by AEC that existed in 1966 and describes DOD's relationship with the AEC.  

While the SM-Al reactor operated under Section 91 b 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 91 b 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.  

Siqerely, 

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.



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 II 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 an estimated 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 an equivalent 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 a logistician, 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 conventional 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 support land operations. The text has been organized to follow the pattern which the development 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 ofthe 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 as a 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 

2

I ___



Manhattan District of the Corps of Engineers. Colonel (now Lieutenant General) James B.  
Lampert, an Engineer officer who had 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 to the 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 field 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 in a now defunct 

Air Force-AEC program to develop nuclear aircraft and, more recently, in an AEC
National Aeronautics and Space Administration (NASA) deve lopm en t 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 assumed 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 radiation must 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, a Corps of Engineers officer who function? 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. Research and Development: 

a. Nuclear devices to serve as primary heat sources in generating electrical 
and mechanical power for Army utilization.  

b. Nuclear power plants to supply heat and electricity for operational require
ments of the Army, Navy and Air Force.  

c. Systems to convert energy from the nuclear reactor to storable form for 

use in the field.  

d. Electrical power generating e quip m e n t 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 assure exploitation of new developments in nuclear power.  

c. Operation of designated plants.  

d. Procurement and construction of nuclear power plants for 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 to the 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 to the 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
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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 r e s po n si v e 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 Yards and Docks. Direct participation of Naval 
personnel in the Program is accomplished by assignment of individuals to elements of

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, Ohio.  

Army nuclear power plants currently in operation are the SM-1 at Fort Belvoir, 
Virginia, and the SM-lA, 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-i, 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.
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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 in three degrees of mobility: stationary, portable, and mobile.  
To accommodate the conceivable quantities of power required, plants are being developed 
in three a r b it r a r y 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

9



The plant designation system used in the Army Nuclear Power Program has
The Plant designation system used in the Army Nuclear Power Program has 

four elements: 

1. The first letter indicates the degree of mobility.  

S -Stationary -Permanent construction; not designed for subsequent 
relocation.  

P - Portable - Prepackaged at the factory for 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 Arabic numeral indicates the order of initiation of plants with the 
same first two letters.  

4. The capital letter following the Arabic numeral indicates the order of ini
tiation of field plants of the same type. Absence of thefinal 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 first application of a closed-cycle gas turbine of any 
type 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.

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 used to separate 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.  

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 V 
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 being directed 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 I 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 to nuclear 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 e qu ipme nt 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, 
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based on proven technology and funded by the Army, are procured through a Corps of Engineers District. Prototypes or plants requiring considerable 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 support 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 drawings 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 elements 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 problems 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 available 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 malfunctions; 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 personnel 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 consideration of a plant crew 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 

PLANT SUPERINTENDENT 
CWo 

FIELD PLANT SUPERVISOR 
E 8 

SHIFT SUPERVISOR E7 EHAI ELETISA 

OPERATOR ISd CLASS 

OPERATOR 2nid CLASSSpcILT SPECIALIST 

,IE6 n 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 crossutilization, 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 is long. 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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1. Grade E-3 through E-6.  

2. High school graduate; or must have 
background experience in general 
science or standard score of 45 or 
higher in GED test 3. Credit for 
high school algebra required.  

3. Must have 3 years to serve from 
start of course.

Volunteer.  

No more than 35 years old.

6. Scores of 110 or higher in aptitude 
area EL. Standard score of 70 or 
higher in CONARC Basic Mathe
matics and Science Proficiency 
Test.

7. Medically fit for isolated duty and 
duty in extreme cold.

8.  

9.  

10.

Normal color perception.  

Secret security clearance.  

No record of conviction by Court 
Martial.

11. Experience, training or high apti
tude in related fields.  

12. Completed 18 months of active 
duty.

13.  

14.

Agree to accept specialist status.  

Possess traits of motivation, abil
ity to learn, adaptability, and 
reliability.

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-l, 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 first on the 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

LENGTH -WEEKS
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Figure 5-3. The Nuclear Power Plant Operators Course.

Figure 5-4. An Academic Phase Class of the NPPOC.
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Figure 5-5. An Operations Phase Class using the SM-I Simulator.
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Figure 5-6. A Process Control Specialty 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 Operators Course......  

2. Crew Training Courses ..... .............  

3. Advanced Technical Training Courses .........  

4. Plant Superintendent (General) Course .........  

5. Nuclear Power Staff Officers Course ......  

6. Course for Nuclear Plant Engineers ...........  

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

8. Nuclear Reactor Health and Safety Course ....

Figure 5-7. Summary of Courses Conducted

. 52 Weeks

.2- 6 Weeks 

S.... . Variable 

..13-1/2 Weeks 
or 3 Months 

.. 2 Weeks 

.. 6 Weeks 

S.... . 12 Weeks 

.. 2 Weeks

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-I 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 ALCO 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 performed on a continuing basis at the SM-i. 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 - 4070 which means that about 60- 70%0 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 II 
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 been procured for use when 
Core II is depleted.

Figure 6-1. A Ground Level View of the SM-1 Nuclear Power Plant.
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Figure 6-2. Simplified Flow Diagram SM-1.  
(Typical of Pressurized Water Reactor Systems)



Location 
Operated by 
Operated for 
Reactor type 
Reactor thermal power 
Core life 
Primary coolant, moderator, reflector 
Fuel 
Control rod absorber 

Burnable poison 
Primary loop pressure 
Core inlet temperature 
Core average temperature 
Core AT 
Primary coolant flow rate 
Steam flow rate 
Throttle inlet pressure 
Condenser pressure 
Turbine 
Generator rating 

Condenser 
Liquid waste 
Auxiliary power 
Water supply

Fort Belvoir, Virginia 
U. S. Army 
NPFO 
Pressurized water 
10 MW 
16.4 MWy 
Water 
Highly enriched U2 3 5 
5-Europium oxide (EU2 0 3 ) 
1-Gradiated boron enriched in B 10 

1 -Silver- cadmium-indium 
Boron oxide 
1200 psia 
431OF 
440OF 
19OF 
4000 gpm 
34,000 lb/hr 
208 psig @ 425OF 
1.5 inches Hg abs 
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 Corps of Engineers and operated by the U. S. Army Polar 
Research and Development Center (now the U. S. Army Arctic Research Support Group), is located 138 miles inland on the Greenland ice cap, less than 900 miles from the 
North Pole. The camp was 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
ments advantageously.
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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 Fiddler.  
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
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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 
Total power generated 
Shutdown for relocation 
Operated by 
Operated for 
Reactor type 
Reactor thermal power 
Core life 
Primary coolant, moderator, reflector 
Fuel 
Control rod absorber 
Burnable poison 
Primary loop pressure 
Primary coolant temperature 

In 
Ave rage 

Primary coolant flow 
Steam generator 

Pressure, operating 
Temperature, operating 
Steam flow 

Turbine 
Type 
Speed 
Vacuum 

Generator 
Rating 

Condensers 

Heating output 
Liquid waste 
Auxiliary Power 
Water supply

National Reactor Testing Station, 
Idaho 

New Cumberland Depot, Pennsylvania 
2 October 1960 
1.1462 x 107 KWh 

9 July 1963 
U. S. Army 
USAPRDC 
Pressurized water 
10 MW 
10.7 MWy 
Water 
Highly enriched U2 3 5 

Europium 
Boron carbide (B4 C) 
1750 psia 

5000 F 
509OF 
4240 gpm 

440 Psig 
4600 F 
37,700 lb/hr 

Impulse 
7,450 rpm 
22 in Hg 

2,500 KVA 
2,000 KW @.8 PF 
1,560 KW (net) 
Glycol to air 
Air blast coolers (3) 
1 x 106 BTU/hr 
Liquid to snow hole 
300 KW Diesel Generators 
Melted snow

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

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 northeast corner of the state. The plant is under the op e r a t ion a 1 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-i 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 that design, a contract was let to the Martin-Marietta Corpora
tion of Baltimore, Maryland, for the design, construction and testing of the PM-i. 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-i went 
critical, becoming the ANPP's third plant on the 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 environment of the station site, high on Warren Peak where winter temperatures 
of - 400 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 
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desirability of nuclear power. Lessons learned here will benefit the ANPP in its continuing development of- station power plants, and will provide experience for Air Force crews and for future users.  

The PM-I is a pressurized water system, but there are a few unique features which depart radically from the SM-1 type system. The unique features include the packaging of the plant, tubular cermet fuel elements, magnetic-Jack control-rod drives, cermet control blades containing europium titanate, and no reactor-plant containment vessel of the usual type.  

The reactor core is composed of highly enriched U235 formed into stainless steel clad tubes, a total of 741 of which are placed in the cylindrical reactor vessel. The core also contains 90 separate burnable poison rods as well as 18 dummy stainless steel tubes to lengthen core life and establish proper flux distribution. Fuel tubes, poison rods, and dummy tubes are all interconnected into a central bundle and six identical peripheral bundles, each of the latter containing a control rod. The six control rods are composed of europium oxide dispersed in stainless steel and are fabricated in a 'y"

"Location Sundance, Wyoming Operated by U. S. Air Force Operated for Sundance A. F. Station 
Reactor type Pressurized water 
Reactor thermal Power 9.37 MW 

Core life, nominal 18.74 MWy 

Primary coolant, moderator, reflector Water 
Fuel Highly enriched U2 3 5 

Control rod absorbers Europium compound dispensed in SS 
(30 wt % Eu2O3 ) Burnable poison Boron 

Primary loop pressure 1300 psia 
Core inlet temperature 447OF 
Core outlet temperature 479oF 
Core AT 32OF 
Primary coolant flow rate 2125 gpm 
Steam flow rate on .
Throttle inlet Pressure 
Condenser pressure 
Heat output 
Turbine 
Throttle pressure (full power) 
Condensers (4) 

Type 
Heat load per unit 
Number of fans per unit 

Generator rating

o± o•J 2 O/flT 

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

Direct air to steam 
5.2 x 106 BTU/hr 
2 
1563 KVA 
1250 KW @.8 PF

L i w1, 000 KW (net) Liquid waste Evaporated 
Auxiliary Power 150 KW Diesel Water supply Pumped from wells 

Figure 6-9. Summary of the Important Characteristics of the PM-I.
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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-i has given an insight into the concept 
of more modern reactor systems.  

One of the more interesting features of the PM-i'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-I 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-I design formed the 
starting point on which design of a Standard Plant is based.  

PM-3A 

A sister plant to the PM-I, 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-i) 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.



Location 
Operated by 
Operated for 
Reactor type 
Reactor thermal power 
Core life 
Primary coolant, moderator, reflector 
Fuel 

Type 
Control rod absorber 
Burnable poison 
Primary loop pressure 
Core inlet temperature 
Core average temperature 
Core AT 
Primary coolant flow rate 
Steam flow rate (full load) 
Steam pressure at turbine throttle 

at full load 
Electric output 

Turbine 

Exhaust pressure 
Generator 

Condensers 

Waste 
Auxiliary power 

Water supply

McMurdo Station, Antarctica 
U. S. Navy 
Antarctic Support Activities 
Pressurized water 
9.51 MW 
14.73 MWy 
Water 
Highly enriched U2 3 5 

Cermet (UO2 dispensed in SS) 
EU 2 0 3 .2TiO2 (dispensed in SS) 
Natural boron in stainless steel alloy 
1,300 psia 
447°F 
463°F 
32oF 
2,200 gpm 
36,131 lb/hr 

290 psia, 414°F 
1,800 KW @.8 PF 
1,560 KW (net) 
Nine stages (1) Curtis (8) Rateau 
First stage extraction 
6 " Hg abs 
2 pole, direct-drive 
3600 rpm 
2250 KVA 
Self-cooled 
Steam to air 
Air blast (4) 
CONUS disposal 
2-Diesel generators 
(1) 175 KW Allis Chalmers 
(1) 250 KW Caterpillar 
Desalinization plant and snow melter

Figure 6-11. Summary 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 - 590, 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 400 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-lA 

The SM-lA, 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-IA completed 2,750 
hours of uninterrupted operation, a record run for military nuclear power plants.  

The SM-lA 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 - 6 6 in winter to 900 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-lA, 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 sy 
event of a serious accident in the reactor. The container is constructed of an outside cc 
hemispherical topped cylindrical steel shell 40181 in diameter and 62,41, high, which he 
incloses a cylindrical concrete tank 35 0It in outside diameter and 451611 high. The space re 
between the outside of the concrete tank and the inside of the steel shell is water filled is 
and serves as radiation shielding. In the event of accidental rupture of the primary an 
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 S'I 
and particulate matter. The SM-1A vapor container design represents another step in 
station nuclear power plant development.  to 

Condenser cooling water, which condenses turbine exhaust steam, represents another si: 
interesting feature of the SM-lA for it is provided from a recirculating well-water "0 

ov 
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L ocation 
Operated by 
Operated for 
Reactor type 
Reactor thermal power 
Core life 
Primary coolant, moderator, reflector 
Fuel 
Control rod absorber 
Burnable poison 
Primary loop pressure 
Core inlet temperature 
Core average temperature 
Core A T 
Primary coolant flow 
Steam flow rate (full load) 
Throttle inlet pressure 
Condenser pressure 
Turbine 

Generator rating 

Condenser 
Liquid waste

Auxiliary Power

Fort Greely, Alaska 
U. S. Army, Alaska 
Fort Greely post 
Pressurized water 
20.2 MW 
32 MWy 
Water 
Highly enriched U235 
Europium oxide 
Boron carbide 
1200 psia 
423OF 
433OF 
20OF 
7350 gpm 
70,000 lb/hr 
200 psia 
2.5 in Hg abs 
Impulse (11 stages) 
3 stage extraction for post heating 
2500 KVA 
16 4 0KW, net @.8PF 
1200 rpm 
Water cooled 
Retention area (20,200 gallons) 
Discharged to Jarvis Creek after 

dilution in summer

Post diesel generatincr hlnont water supply 
Deep well o . .*i* I 

Figure 6-13. Summary of the Important Characteristics of the SM-IA.  

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 a variety of environments with temperatures varying 
from - 650F to 100OF 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 which have 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-lA) 

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,

- -- ------- -- --- -4

Figure 6-14. Machinery Arrangement, MH-lA.
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Figure 6-15. STURGIS Floating Nuclear Power Plant.



L ocation 
"Operated by 
Reactor type 
Coolant, moderator, reflector 
Thermal power 
Pressure, operating 
Pressure, design 
Flow rate 
Temperature (Ave) 

Full load 
Core A T 

Full load 
Core type 
Fuel elements type 
Enrichment (%) (first core) 

Outer zone 
Inner zone 

Core life 
Reshuffling period 
Control rods 

Shape 
Absorber material 

Steam generator, pressure 
Full load 
No load 

Output steam, saturated flow 
Turbo generator, output, net 

13.8 KV 3 phase 60 cycles 
11.5 KV 3 phase 50 cycles 

Auxiliary diesels 
Number, 680 KW 
Number, 150 KW (emergency)

Test site - Fort Belvoir, Virginia 
U. S. Army 
Pressurized water 
Water 
45 MW 
1400 psia 
1600 psia 
8500 gpm 

490OF 

40OF 
2-Zone 
Bulk U0 2 pellets in 348 SS tubes 

4.65 U235 
4.07 U235 
24 months 
12 months 

Cruciform (12) 
2.1% B 1 0 enriched, 304 SS 

342 psia 
641 psia 
170,900 lb/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-lA (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. Barge-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 andOkinawa. 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-lA 
nuclear component containment vessel was installed in the STURGIS in July.  

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 plant first 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. An emergency 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.

L oca tion 
Operated by 
Operated for 
Reactor type 
Reactor thermal power design 
Core life (full power) 
Primary coolant 
Moderator 
Reflector 
Fuel 
Control rod absorbers 
Burnable Poison 
Primary loop pressure 
Core inlet temperature 
Core outlet temperature 
Core average temperature 
Core A T 
Primary coolant flow rate 
Electrical output 
Heat output 
Tu rbine 
Condenser 
Alternator 
Auxiliary power

The ML-1 Nuclear Power Plant, mounted on a 
low bed trailer.

National Reactor Test Station, Idaho 
Aerojet General Nucleonics 
Idaho Operations Office, AEC 
Gas cooled (N2 ) 
3.41 MW 
10,000 hrs 

N2 
Water 
Wa ter and SS 
U0 2 and U0 2 -BeO 
Cd In Ag 

315 psia 
800OF 
1200OF 
1000oF 
400OF 
2400 scfm 
400 KW gross 

Brayton cycle with regeneration 

500 KVA, 3 phase

Figure 6-18. Summary of the Important Characteristics of the ML-1.  
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Figure 6-19. Simplified Flow Diagram ML-l.
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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 nitrogen as the working fluid, and is operated remotely from the 

( compact centralized control cab located about 500 feet from the reactor.  

I( 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 belt drive 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 perL 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 installations at remote locations and theater support areas. This same station power reactor 
technology will be available in a water-mobile application on 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 Safety .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 Department of 
Defense (DOD) to ensure the health and safety of the public 
in connection with the operation of nuclear reactors built 
and operated tnder Sec. 91b of the Atomic Energy Act of 
1954, which do not require an AEC license, are discussed 
in terms of a regulatory review and a compliance (inspec
tion) function. The differences between the procedures jol
loiced by the three services (Army, Navy, Air Force) are 
noted, and the overall DOD requirements are reviewed in 
terms 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.  

tMr. De La Paz received the B.S. and M.S. degrees in 
chemical engineering from Tulane University in 1955 and 
1956, respectively. He worked in the Naval Reactors Pro
gram, AEC Division of Reactor Development and Technol
ogy, from 1956 to 1961. From 1961 to 1963 he was on the 
faculty of Catholic University of America, Washington, D.C., 
as Assistant Professor of Chemical Engineering, during 
which time he served as a consultant to Nuclear Utility 
Services, Inc. In 1963 he joined the Army Nuclear Power 
Program as Chief, Reactor Engineering Branch, Nuclear 
Power Field Office, Fort Belvoir, Va. In 1965 he was as
signed as the first permanent chairman of the Army Reac
tor Systems Health and Safety Review Committee (ARCHS).  
In June 1967 he assumed his present position of Chief, Fast 
Burst Reactor Division, Nuclear Effects Directorate, 'White 
Sands Missile Range, N. Mex.

censed by the AEC. (Naval nuclear propulsion reactors are 
not considered because they are covered by separate agree
ments.) The applicable agreements between DOD and the 
AEC regarding the coordination of the review procedures 
applicable to Sec. 91b reactors are discussed. The proce
dures followed by the three services in the training and 
certification of nuclear reactor operators are also pre
sented. These procedures are discussed in terms of the 
mission and organization applicable to the specific reactor 
Jacilities involved.  

Section 91b of the Atomic Energy Act of 1954, as 
amended, authorizes the Department ofDefense (DOD) 

to procure and utilize special nuclear (fissionable) 
material as necessary for the common defense. 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 NationalAero
nautics and Space Administration (NASA) is not: 

function of DOD, NASA reactors are also exclude(
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'rom discussion here. Those nuclear reactors op
)rated by DOD which are licensed by the AEC are, 
wwever, identified and discussed in this article.  

)evelopment 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
;elopment and utilization of research reactors by 
)OD were initiated and conducted by the parent 
igency through research efforts within the specific 
3ervice involved. Separate procedures regarding the 
irovisions for procurement of reactor fuel have been 
.nvolved; therefore some research reactors are 
,icensed by the AEC, whereas others are covered by 
3ec. 91b, as noted herein.  

Development of power reactors, however, has been 
dhe 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 
If military reactors for electric-power production.  

The participation of the AEC was accomplished by the 
iacement of the organizations involved within the or
nizational structure of the AEC (for example, the 
Xrmy Reactors Branch of the AEC Division of Reac
r Development and Technology).

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 concern to 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 

*my 
Power reactors SM-1 PWR 10 1.75 1957 Fort Belvoir, Va. Sec. 91b* 

SM-lA PWR 20 1.64 1962 Fort Greely, Alaska Sec. 91b 
I MH-1A PWR 45 10 1967 Fort Belvoir, Va. Sec. 91b 
t Research reactors Army Pulsed Reactor Bare, fast 0.01 1966 Aberdeen Proving Ground, Sec. 91b 

Facility Md.  
.1 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 
r Army Materials Research Pool 2 1960 Watertown, Mass. AEC license 

Reactor 
kir Force 

Power reactor PM-1 PWR 9.37 1 1962 Sundance, Wyo. Sec. 91b 
. Research reactors AF-NETR Tank 10 1965 Wright- Patterson Air Sec. 91b 

Force Base, Dayton, 
Ohio 

Ground Test Reactor Pool 10 1953 Fort Worth, Tex. See. 91b 
Aerospace Systems Test Pool 10 1957 Fort Worth, Tex. Sec. 91b 

Reactor 

IPower reactor PM-3A PWR 9.51 1.5 1962 McMurdo Station, Sec. 91b 
Antarctica 

:Research reactors Naval Research Labora- Pool 1 1956 Washington, D. C. AEC license 
tory Reactor 

Naval Postgraduate Homogeneous, Negli- 1956 Monterey, Calif. AEC license 
r A S School Reactor solid gible ih)efeose Atomic Supportgie 

SAgency (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 propulsion reactors 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 reports on 
first-of-a-kind reactor facilities 

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

3. Proposed criteria and procedures on qualifica
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. 91b of the Atomic EnergyActof 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 licensedbythe 
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 below.  

ARMY 

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

The Safety Office of the Chief of Engineers has di
rect responsibility for the performance of technical 
reviews and safety evaluations associated with nuclear 
reactor systems. The principal group involved in 
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 andi 
safety aspects of transporting radioactive material.  
The Surgeon General, in addition to the health aspects; 
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 corn-
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jent or concurrence. This procedure is emphasized 
Sa 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 
Lodifications 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 
natters.

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.  
M annual inspection of all Army nuclear reactors is 
:arried out by the Inspector General. These "IG" in
iections have as their objective the verification of 
he protection of the health and safety of the public in 
:onnection with operation of the reactors, as well as 
lompliance with all applicable directives. These in
ipections are technical rather than purely military in 
iature.' The actual inspection is conducted by a team 
hade up of personnel knowledgeable in the specific 
treas covered, such as reactor operations, health 
ihysics, mechanical systems, electrical and instru
mentation systems, and environmental monitoring.  
The inspections last for a period of approximately 21/2 
lays. The last 1/2 day is spent in briefing the manage
rent of the reactor staff regarding the findings of in
ections. Items of disagreement are brought up and 
solved to the maximum possible extent at this time.  Ivery effort is made to give reactor staff manage

Lent a clear picture of the specific findings that will 
noted in the inspection report.  

Reports of the inspections are issued directly by the 
spector General. Deficiencies noted in the findings 
ust be corrected and resolved with the Inspector 
neral. Army regulations require expeditious re
onse and compliance with the inspection reports 
sued by the Inspector General.

L The procedures followed in the Navy review of its 
c0lear reactors, excluding those employedin nuclear 
opulsion plants, can be considered primarily in 
rms of the PM-3A reactor at McMurdo Station, 
lntarctica. The two Navy research reactors, located 
tthe Naval Research Laboratory and the Naval Post
Iraduate School, are AEC-licensed reactors. There is 
1O overall Department of the Navy safety review func
iOn 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
3A, 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. 91b 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 Facilities 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 abriefingof the re

actor staff at the conclusion of the inspection. The 

report of the inspection is subsequently issuedthrough 

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 review and 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 witt 

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 fromthorn 

employed for operators of research reactor facilities 

In the case of power reactors, the operating per

sonnel are certified for specific duties on an interin 

basis prior to their arrival at the reactor plant. TMI 

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 personnel wb 

have had 1 or more years of duty at the Army nuclea 

power plants. The training facilities of the Army' 

Nuclear Power Field Office are also used bythe NaN 

and Air Force for their reactor operating personne 

as described below.  

Following their arrival at the reactor plant, tl 

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. i 

evaluation of the individual's performance is th 

made at the conclusion of his final trainingphase, 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 sevei 

years. Primarily because of this, it is requiredtha
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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 crew of the PM-3A is assigned to the reactor 
during a wintering-over period, in which the site is 
rendered inaccessible by the austral winter. Because 

,of this the crew of the PM-3A 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.  

Training provided the members of the PM-3A re
placement crew includes actual experience at the PM
3A during the summer support period, which is in 
addition to the training received at Fort Belvoir. At 
the conclusion of their training, the personnel are 
evaluated for assignment to the PM-3A. The replace
ment crew then is transferred to the PM-3A site at 
McMurdo Station, where the final phase of the certi
fication process takes place. The replacement crew 
members are assigned to work under the supervision 
'of the certified reactor operators in specifically de
signated duties. After a period of conducting opera
itions under this final phase, an examination of the 
Personnel is conducted, and the operators are certi-

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 do not 
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 in a 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.
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ROUTING SLIP TO DIRECTORATE OF LICENSING

J. CilMalaro/ 

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-L-
a copy of which was sent you previously.

Licensee: 

License No:

1•1A�97�

- 6�

LZ43&L4K
Gen W. Roy, Chief 
Materials & Fuel Facilities Branch 
.Regulatory Operations

D

//- /:
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"k cy UNITED STATES 

ATOMIC ENERGY COMM IS!3~1,,
DIRECTORATE OF REGULATORY OPERATIONS 

REGION V 

e2111 BANCROFT WAY 

BERKELEY, CALIFORNIA 94704 *TuLEPHONE, a.al
1

-It 

October 30, 1972 

Department of the Army License No. 50-07082-01 

U. S. Army Engineers Reactor Group 
SM-lA 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.  

.Sin eely, 

R. W. Smith 
Director 

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

bcc 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
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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 

TIIRU B. D)

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

1. The Americium-2 4 1 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 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 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 alpha 
source is obtained.  

1 Incl WALTER H. ABBOTT 
Added 1 Inc LTC, CE 'iI 

as Deputy Director 

.01 

3 

' 3
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458 years

The activity of Americium-2 4 1 was found to be,

6,. 3 1-04CIt Cd V I -S 11xý

DESCRIPTION OF THE STANDARD

Chemical Composition 
Physical Form 
Volume

sel tf• •. o,/9 7 6 

AmCl 3 in 
Flame-sealed ampoule 
.5S milliliters

IVETHOD OF CALIBRATION 

Aliquots of the solution were compared to a standard certified by the 
National Bureau of Staxidards by alpha counting on a 2 w gamma proportional 
flow counter.  

PR-ODUCTION MFTHOD 

Transuranic neutron capture process 

ERRORS 

Random Errors (3 times the standard deviation)

a.  
b.

Accuracy of the NBS Standard 
Precision of the NENC 
measurements ... 13 .0%

Overall Error

( (2.0)2 + (3.0)2 *3.6%

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

L

CERTIFICATE OF 
ZADIOACTIVITY CALIBRATION.

CERTIFICATE OF RADIOACTIVITY 

Americium-2 4 1 Standard

. Lot Number: 
Half-Life:

.{, 

1
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ENPG-NPP (27 Sep 1972) 1st Ind MAJ Burchell/af/317-872-3106 
SUBJECT: Inspection by Mr. R. F. Fish of ABC License 

No. 50-07082-01 

Headquarters, U.A. Army Nuclear Power Plant (SM-lA), 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.  

-A/IL P.. BURCHELL 

MAJOR, CE 
Commanding



.UNII 

ATOMIC EN 
DIRECTO RATE OF

I,'...' .BERKELEY, 

4 ~ 01, 

.............  
Y. .' 

Department of the Army 
U. S. Army Engineers Reactor Gro~up 
SM-1.A Nuclear Power Plant 

J Fort Greely, Alaska 98733 

'Attentionta Major Gail P. Burchell 
'Commanding Officer 

Gentlemen:' 

Thank you for your letters dated 0 
of the steps you are taking to cor 
attention in our letter dated Sept 

The r~equest for license amendment 
October 24, 1972, should be expedi 
until the amendment is issued.  

Your cooperation with us is apprec:

C
C

October 30,'197

fED STATES 

EIRGY COMMISSIOTN 
RWG4JLATORY OPERATII 

REG~CION V 

ANCROFT WAY 
CALIFO0RNIA 94104

ý.L~icense No. 50-07082-01

ctober 4-and 24, 19729 informing u's 
rect the item brought to your 
ember 27, 1972.  

mentioned in the letter dated 
ted since noncompliance will exist 

iated.  

IS' ely, c mb~ 

R. W. Smith 
Director

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

bcc w/cy ltrs dtd 10-4-72 & 10-24-72: 
NRO Chief. Materials & Fuel Facilities-Br.(2 
RO Office of Operations Evaluation 
RO AD for Procedures 
RO AD) for Inspection & Enforcement
PDR 
NSIC 
RO Files

.11 
.4)

DNSL~Ij~ 

% aL ny, flagt*
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""UNITED STATES iv 
ATOMIC ENEIRGY COMMISSION 

DOIRECTORATE OF REG JLATORY OPERATIONS 
"REGION V 

2111 BANCROFT WAY " 

U, S. Arm Eniner Reco Group 

4l .•,' .... E P C LIO N A 40 

Fot Gre laku83 

,,n ,, : '..r your l dated October 30 , 1972 9 " nfor 

un* Depatheament ofth Aim Lieseso.u007820 

SMolA NclerarioPoweth Plant preiaed 

~~~ Fort. .i:::,:•.. Gree,,l.y,, , A ,laska 98733 

A.ttentiona,, Major, Gai P...: Burche.-ll 

, "The: Dartequet forfies mnmetmnndi the Am lcetter dated008-0 

S' " SM-I NulearPowe Plnt ; ... ..

R. W. Smith 
Director

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

bcc'w/cy Itrs dtd 10-4-72 & 10-24-72: 
!RO Chief, Materials & Fuel Facilities Br. (2) 

RO Office of Operations Evaluation 
RO AD for Procedures 

S: HRO AD for Inspection & Enforcement 
PDR 
"NSIC 
RO Files

.1

1,

PHONI. 841,tAt 
eKV, $11f

I
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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 

TO: United States Atomic Energy Commission, Directorate of 
* i Regulatory Operations, Region V, 2111 Bancroft Way, 

Berkeley, California 94704 

1. The Americium-241 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 IOCFR31, 
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 alpha 
source is obtained.  

i~ 
1 I Icl WALTER H. ABBOTT 
Added 1 Incl LTC, CE 'ThU 
as Deputy Director 

SOCD 

1fl'

3
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SIF CERTIFICATE OF
RADIOACTIVITY CALIBRATION.

CERTIFICATE OF RADIOACTIVITY 

Americium-24l Standard

458 years

The activity of Americium-2 41 was found to be, 

In4 ,f ' I4//1 07

DESCRIPTION OF THE STANDARD 

Chemical Composition 
Physical Form 
Volume

AmC13 in Flame-sealed ampoule 
S milliliters

METHOD OF CALIBRATION 

Aliquots of the solution were compared to a standard certified by the 

National Bureau of Standards by alpha counting on a 2 v gamma proportional 

flow counter.  

PHODUCTION METHOD 

Transuranic neutron capture process 

ERRORS 

Random Errors (3 times the standard deviation) 

a. Accuracy of the NBS Standard *2.0% 

b. Precision of the NENC 
measurements ... *3.0%.  

Overall Error 

' (2.0)2 + (3.0)2 = *3.6%

I 'Jew England Nuclear 
575 Albany Street, Boston, Mass. 02118 

CUSTOMER SERVICE: (617) 482-9595

-3

* Lot Number: 
Half-Life:

See t. 90.1 9 76
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ENPG-NPP (27 Sep 1972) 1st Ind MAJ Burchell/af/31.7-872-3106 
SUBJECT: Inspection by Mr. R. F. Fish of ABC License 

No. 50-07082-01 

Headquarters, U.A. Army Nuclear Power Plant (SM-lA), 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.  

GAIL P.- BURCHELL 
MAJOR, CE 
Commanding

I. *'�*�



UNITLiJ 0:irATES J 

ATOMIC ENERGY COMMISSION 
DIRECTORATE OF REGULATORY OPERATIONS 

REGION V 

2111 BANCROFT WAY 

BERKELEY, CALIFORNIA 94704
EXT. 451

September 27, 1972• 

Department of the Army 
U. S. Army Engineers Reactors Group 
SM-lA 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 rule- 3nd regulations and the conditions of your license. The 
inspection consi,'tc1d 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 letter. Please 
provide us within 20 days, in writing, with your comments concerning 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 questions concerning this letter, we will be glad to 
discuss them with you.  

Sincerely, 

R• . W. mith 
Director

Enclosure: 
a/s 

cc: Department of the Army 
Deputy Chief of Staff for Logistics 
Washington, D. C. 20310 
Attn: Chief, PEMA Execution Division

cc:iRO Chief, M~ierls &Fuel Facil. (2) 
RO Office of Operations Evaluation 
RO AD for Procedures 
RO AD for Inspection & Enforcement 
PDR 
NSIC 
RO Files
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Department of the Army 
U. S. Army Engineers Reactor Group 
SM-lA 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. IOCFR30.3, "Activities requiring license", specifies that "no 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
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ROUTING SLIP TO DIRECTORATE OF LICENSING 

Materials Branch 

R. B. Chitwood 
Fuel Fabrication & Reprocessing Branch 

Attached for your information is a copy of 

from a Regional RO Office to the following 

Licensee: 

License No: $5"- &;726 0/

)

le -j -'7 L_

a recent enforcement letter 
licensee:

Date: q -i// I

Gen W. Roy, Chief 
Materials & Fuel Facilities Branch 
Regulatory Operationrs
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• -• UNI I :,IAT£5 

/ ATOMIC ENl7,'GY COMMISSiQN 
DIRECTORATE OF IM (-ULATORY OPERATIONS 

RF IGION V 

211 IBANCROFT WAY 

BERKELEY, CALIFORNIA 94704 
! • . XTits 

September 27, .1972 

Department of the Army 
U. S. Army Engineers Reactors Group 
SM-lA 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. 50-07032-01 
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 ruleti and regulations and the conditions of your license. The 
inspection consi!,-d 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 requirencats. The item and references to the 
pertinent requirement are listed in the enclosure to this letter. Please 
provide us within 20 days, in writing, w:ith your comments concerning 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 questions concerning this letter, we will be glad to 
discuss them with you.  

Sincerely, 

1 .s •R. W. Smith 

IDirector 

bcc:4RO Chief, Materials & Fuel Facil. (2) i Enclosure: Enclosur:RO-Otfice of U~perations i•valua-Liunr 
a/s RO AD for Procedures 

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

.1 Deputy Chief of Staff for Logistics NSIC 
Washington, D. C. 20310 RO Files' 
Attn: Chief, PEMA Execution Division
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ENCLOSURE

Department of the Army 
U. S. Army Engineers Reactor Group 
SM-lA 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. IOCFR30.3, "Activities requiring license", specifies that "no 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.



A: IB:NB

Comnxandin- Oficer 
SH- LA Operat~ons 
U.S. Army Lugineer Reactors Group 
Process Control Section 
Fort Greely, Alaska 

Deal .C:L 

Keaur"tC=i hewttb ti your adiicczaon tkited June 20, 19-2, 

tar az... to License lb.. 53-7032-1. The-appltcatio vas, 

not: sibzmitte thrgohagzpproprlattx ,Acr ehans nels. Ti Arvy haz 

reqjc-,tc2 uo eard wo have aSreud rnt t take action on at*

3ppL.oa~ioU •ich has n•t been a .. co; throu,- appropriat 

chat- ý-!s. applications ausL !le Lbmitted throuýgL th 

O!Sc:: of t½ tzuryenn General.  

laoj;.-c ra-lcn 
,o&Ž of Ltcensin,-L 

£nc l~e•nr 

As stsato above 

cc: Office of the Surgeon Genoral

OFFICE .  

SURNAME. 1,sBa q, s 

DATE _N .------2.4_/43 - -------------------------

I

Form AEC-318 (Rev. 9-53) U. S. GOVERNMENT PRINTING OFFICE 16--62761-3
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1w 

4 

ft"eas Coatrol 6-tetLoft 
Fort, Ozt-*-fYl 

Dear r-Ir: 

Rot=--)oc,,J lwrovfth Is your applicastion 4:at*A JL-,Ae 13, 

for aw.-mAmot to Licanse No. 50-70-a2-I. TIA- appli4ari4ai wvý 
noL s,,ilccittee- thr*u&h a;-propxiste. Amtv Ow 1 . , Aztr 

ane a The 't leas 

rcgtý-,-st#'-4 do " we hmm ^;Vaoel -.W)!t t-o take Action 0-1 airy 

"tanttlon wUch ham nat beark su!xuttted throurb sp-emprI.St'a 

icat i*ns wst lnýý xtbm -,d thmx:ý-14 W, 

X -Lctý of tho 34r.-aaa General, 

&-wo 
tootopes Bramh 
Divist-44 of UctmsLatý 

and, Q'Avuldtloa 

Zm I*s=: 
AA &tatctll Obove 

cc.- Offica of tba Surgeon Gewral 

IVA-s a i n.- c s 

6/26/63



LIt:ID:IC; (51032)

Co=mending- Officer 
U. S. Army Ergineer Reactors Group 
Fort Creoly, Alaska 

Dear s-r: 

"71LS f :.n refierence to your Application dated Merck 16, 
19h "'or x.Oatcftvt: to License No. J0-7032-1.  

In orcr 0�. ý cO ainue review of your app!ceati.on, it i1 
necetsary tinat yoa specffy the mnae and model number of 
the cntivwny beryllium source you desire to possess. Also, 
ie requvs- that you clarify the staterant of purpose "used 
in covjunctLon with the reactor start-up source".  

Upoa receipt of this information, we shall continue review 
of this Opplicat ifl.  

Siacerely yours,a 

Nathw-4 Bassan 
Isotopes branch 
Division of Licensing.  

and alegulation 

cc: Office of the Surgeon General 

bcc: Region V, Compliance

OFFICE~ L0- - ----------------------------------------- - ----------------- - ------------------------------

SURNAME I. i Cs 
- ------------------------------------------------------------------

DATER JI) C J -- ---- ---- -- -------- --- ------ -------- ---- ---
U. S. GOVERNMENT PRINTING OFFICE 16--62761-3Form AEC-318 (Rev. 9-53)
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Form AEC-591 UNITED STATES ATOMIC ENERGY COMMISSION 
(l1/•/6B) DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

1. LICENSEE 2. REGIONAL OFFICE 

*.', ; <.- .- -* • •-~i Region V, 'ovison of Comwliance 

~ ~! A /Q~~.,~ -"~.6..fA7 U. S. Atouaic Energy Comission 
2111 Bancroft Way 

F A t- 713 Berkeley, California 94704 

3. LICENSE NUMBER(S) .4. DATE OF INSPECTION 

________________ .... h" /9(
5. INSPECTION FINDINGS 

'•A. No item of noncompliance was found.  

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

10 GFR 20.203(b) or 34.42 

El C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AR 
10 CFR 20.203(c) (1) or 34.42 %1 CD-4 

El D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACT!tEI'AT:, EA. ;0 
' V rn 

10 CFR 20.203(d) C25 

El E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL. ";- 
10 CFR 20.203(e) t.1.  

0 F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL. - c") 

10 CFR 20.203(f) (1) or (f) (2) ,I 

[: G. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures .vas not properly posted Or 
made available. 10 CFR 20.206(b) 

El H. Form AEC-3 was not properly posted. 10 CFR 20.206(c) 

EL I. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 34.33(b) 

El J. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or 34.43(d) 

El K. Records of receipt, transfer, disposal, export or inventory of licensed material were-not properly maintained.  
10 CFR 30.51, 40.61 or 70.51 

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

U M. Records of inventories were not maintained. 10 CFR 34.26 

El N. Utilization logs were not maintained. 10 CFR .34.27 

/1- (AEC Compliance Inspector) 

6. LICENSEE'S ACKNOWLEDGMENT 

The AEC Compliance Inspector has -explained 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. [I LICENSEE; [: COMPLIANCE REGION; C] DIV. OF ST. & LIC. REL.: lEDIV. OF COMPLIANCE
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NOTE TO: 

FROM: I T. We Brockett2.S 
T rEnforcement Branch 

Divisi6on-of-State and Licensee Relations

SUBJECT: COMPLIANCE INSPECTION HANDLED UNDER 592 PROCEDURE FOR BYPRODUCT MATERIAL LICENSE. NO. 150 - "10 £'-- " ISSUED TO 4c.  

As a result of the inspection conducted on . o Vi " the subject licensee submitted an application for license amendment to achieve correction of one or more items of noncompliance.  Since this application is presently being considered by you, we have attached for your information the inspection report and letters exchanged between the Regional Compliance Office and the licensee subsequent to the inspection. If, after evaluating the application, you determine that it must be denied, please inform the Enforcement Branch so that appropriate enforcement action cat.  be taken concurrently with the denial.

The attachments should be returned to the finished with them.
file room when you have

Attachments

' .. .. " . . . ' ' • ; . ' • . ' . • ... .... 
. -, " ' " ! , - . - ",*) " .. . .•; • . ,•- - ' "• . ." ; "'' " " " ' : 4' h••". :'- . -

4
. - .t.,.- 4

' j 7.• ,• .: .',' "

.-__
4r



OPTIONAL FORM NO. 10 - 9010-116 
MAY 1962 EDITION 
GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT

" 'Memorandum
TO R. G. Page, Chief, Enforcement Branch 

Division of State and Licensee Relations DATE: October 25, 1966

FROM H. E. Book, Senior Radiation Specialist 6/Ir ' 
Region V, Division of Compliance 

SUBJECT: DEPARTMENT OF THE ARMY, SM-lA 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. / .

�0 /

AiSe



DPARTMENT OF THE ARN J 
HEADQUARTERS. FORT GREELY. ALASKA 

* APO SEATTLE 98733 

19 00G 1966 
SU-M"T: inspection of :ANC License eo. 50-7052-1' 

TO: U. S. Atomic Energy Commission 
Division of Co:gliance 
Region V, 2111 3ancroft "ay 
Berkeley 4, Calif=rnia 

1. Reference Letter your headquarters, dated 3C Seltember with 
encl.d :.cra: -- C-592.  

2. The following action has been taken, or will be acco:-.liched, 
as indicated, rejarding the discrepancies noted on Form .. C-592 refer
enced above: 

a. Reference para 5 a. The addition of the nominal 1.1 milli
curie cobalt-60 source fabricated by Tracer Lab to subject license was 
requested by a request for amendment (AEC Form 313) dated 27 September.  

b. Reference para 5 b. The 20.5 curie polonium-210 berylium 
neutron source will be packaged for shipment and subsecuent disposal on 
20 October.  

c. Reference para 5 c. The internal procedures of the W:*-lA 
Health ?hysics section have been modified to include a suspense system 
for leak testing all sources.  

2Inc! Cs Ht DO 

// 

as 10 Lt AGC 

Copy furnished: .  
CG, USAt-L "..  

A T I-
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• OPTIONAL. FORM NO. 10 01 solo-to 

MAY 1962 EDITION GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT 

"Memorandum 

TO R. G. Page, Chief, Enforcement Branch DATE: September 30, 1966 
Division of State and Licensee Relations 

FROM : H. E. Book, Senior Radiation Specialist 
Region V, Division of Compliance 

SUBJECT: 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

A 

6> 

IC

.o..  
/ 

• . /
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UNITED STATES 
S- tATOMIC ENERGY COMMISSION 

DIVISION OF COMPLIANCE 

C REGION V 

211 I BANCROFT WAY 

SBERKELEY 4, CALIFORNIA TELEPHONE: THORNWALL 1-5620 

IN REPLY REFER TO: 

Septemer 30, 1966 

COssAUdLag Officer 
RUadquartera, Fort Grnoly 
AK" Seattlc, Wastiaugton 98733 

Dear Sir: 

This letter relates to the discussion p.r. Figsh of this office held 
Uihi• hajor Joetathan D. Notti%,ham aud others of your staff at the 
conclusion of the recent iuspection of AEC License go. 50-7092-i.  
In particular, as a result of. this inspection, certain of your licensed 
a¢tivities appear to be Ia noncompliance with ARC requireaents. The 
items and refereyuces to the pertine•ti requirements are listed in 
parsgrnep on VForw- AEC-5f2, enclosed. As noted on the form, Ite=,. "c" 
hal been corrected.  

The purpose of this letter is to give you an opportunity to advise us 
in writieg of (a) your position concerning iteus I and t. on the 

'form, (b) any corrective steps you wmy have taken or plan to take with respect to these two Item, avd (c) the týte al1 corrective action, was 
or vill be completed.  

Your reply should be se-',•t to us within 20 days of th* date of this 
letter to assure that it will receive proper attention in our further 
evaluation of the mtter.  

Sho~d you have any questiors concerninl this wetter, you my comnu.icste 
directly with this office.  

Sincerely yours, 

1. V. Srmith 
Director 

Inc louiret 
Form ARC-592

ce: Hajor Jonathan D. Nottingham, 0IC, w/Forz AEC-592



Form AEC-592 (5-W)

UNITED STATES ATOMIC ENERGY COMMISSION 
DIVISION OF COMPLIANCE

1. LICENSEE 2. REGIONAL OFFICE 

Department of the Army Region V3 Division of Coupliance 
SM-IA 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 - Septoner 201 196 
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. A nominal 1.1 Millicurie Cobalt-60 source fabricated by Tracerlab was possessed 
vithout a valid ABC license as required by Section 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.  

c. Five strontium-90 internal check sources, used in Jordan Electronics survey 
meters, vere 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 leak tested on September 18, 1966, and the results 
showed removable contamination was less than 0.005 microcurie.

upl4me Spag bcy 

Supplementary page None attached. Re F* Fish A. f. kliht AL
AEC Compliance Inspector

9/30/66 
Date

ORIGINAL: LICENSEE. COPIES: D] CO REGION D] CO HEADQUARTERS 2,L&R HEADQUARTERS.  

U.S. GOVERNMENT PRINTING OFFICE: 1963-O-665311
882-995



592 Notes r F J x nspector q" 
Fish/msa
9/30/66 - Reviewer j6 - 3 .- (-,k 

Department of the Army 
SM-lA 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 Compliance.  

Mr. Richard L. Mikkelsen, USPHS, was present during this inspection as 

a representative of the Alaska Department of Health and Welfare. The 

following licensee personnel were interviewed during the inspection: 

Major Jonathan D. Nottingham, OIC 
Plants Branch 

CW2 George 0. Wilkinson, Plant 
Superintendent 

SFC Robert J. Springer, Health 
Physicist 

2. At the conclusion of the inspection, a verbal sumnmary of the findings 

was 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 nominal 1.1 millicurie cobalt-60 sealed source, 

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 Amendment 7 did not list this source as one to be possessed.  

A review of the records showed thefive 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 end has not



been leek tested since.

3. 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 submit an application to DEL re

questing authorization to possess the source. Concerning the failure 

to leak test the strontium-90 sealed sources, a wipe test was made on 

September 18, 1966, with no removable contamination detected. Several 

corrective actions were discussed regarding the leak testing of the 

polonium-210 neutron source. One possibility is to ship the source 

as waste immnediately 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 vessel. A third possibility 

was to alter the leak test procedure, i.e., sample the water 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.  

4. The SM-lA nuclear power plant is operated by the staff at Fort Greely.  

Major Nottingham, OIC, Plants Branch, is responsible for all the power 

plant operations (conventional and nuclear) at Fort Greely. He re

ports to the Post Engineer. An organization has been established under 

Major Nottingham to operate the SM-lA reactor. The Plant Superintendent 

is CW2 Wilkinson, who reports to Major Nottingham. The Plant Super

visor, MG Buteau, reports to Wilkinson. Administratively, SFL Robert 

Springer, the Senior Health Physicist, reports to the Plant Supervisor; 

however, functionally significant safety problems are handled by direct



-3-

discussion with Wilkinson and Nottingham. Also reporting to the Plant 

Supervisor are 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 is a Shift Supervisor for each of the four shifts - all 

Shift Supervisors report to the Operations Supervisor.  

5. 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 the chemical 

laboratory. Major Nottingham explained that, because the staff is 

small, persons are rotated through the various jobs. Therefore, there 

are several persons (i.e., Shaw and Dilworth) on the staff who have 

served in the capacity of Health Physicist. It should be noted that 

the radiation safety program has been established .for the nuclear re

actor which is exempt from licensing. 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 following personnel: Springer, Garrison, Dilworth and 

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

6. The licensee has established an Isotope Committee. The Committee's 

composition 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



by discussion of the three members acting both as a coimmittee and in 

the normal course of their positions. Essentially all of the radia

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

7. All written procedures pertaining to the operations conducted under the 

subject license have been approved by MML. Copies of the procedures 

have been distributed to all responsible personnel.  

8. Since the last inspection on August 7, 1964, the licensee has received 

a 100 millicurie cobalt-60 source and a 45 curie polonium-210 neutron 

source. No radioactive 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 is in the reactor). The licensee's inventory was as follows: 

Polonium-210 - one nominal 20.5 curie neutron source 
(U. S. 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 

mil licuries &wI rk~~~ 
one U. S. 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 deminerhlizer room. The 100 millicurie source 

is in its original shielded shipping container, which is stored in the 

corner of the laboratory adjacent to the reactor vapor 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-
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strument room. The source is mounted in a shielded box of lead bricks 

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

tion 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 container, This container was to be removed from 

the reactor vapor container in the immediate future and transferred to 

U. S. Army Edgewood Arsenal for disposal.  

10. A review of the posting and labeling shoyd 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.  

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

in the January 7, 1965 license application.  

12. The licensee's personnel monitoring program includes both film badges 

and pocket dosimeters. The film badges are supplied by the Army Signal 

Depot and exchanged on a frequency of four weeks, four weeks and five 

weeks per quarter. The dosimeters are radiacmeter model 1M-9E/PD 

Vith a range of 0 to 200 mr. No records are kept of the exposures 

shown by the dosimeters. Film badge results are kept on Form DDll41 

(one for each person). These forms are maintained by the medical per

sonnel. The film badge readings. are also kept on a form maintained 

by the Health Physicist. These latter forms, newly initiated, record 

the following information: name, service and/or social security 

number, date of birth, value for 5(n-18), accumulated dose, and expo

sure shown on each badge. The exposure received during 1966 was 

found to be typical. The following exposures were received during



1966 by persons associated with the subject licensed.program: 

R. F. Dilworth 2.759#0 through August 21, 1966 
W. C. Garrison 0.365,K through August 21, 1966 
J. D. Nottingham 0.430r through August 21, 1966 
R. Springer 1.105)' through August 21, 1966 
W. C. Mallory 0.441Y August 21 to September 19, 1966* 

*Dosimeter reading because film badge result not yet received.  

The Form DD1l41 also provides information on each employee's exposure 

history.  

13. The licensee's survey program includes measurement of radiation levels 

and removable 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 

the surface of the container holding the 100 millicurie cobalt-60 source 

was 20 mr/hr. According to the records, the radiation level at the sur

face of the shielded container, into which the 20 curie polonium-210 

source was placed, was 100 R/hr at the time of insertion. According 

to Springer, this level is now about 5 R/hr. The radiation level at 

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

source was less than 1 mr/hr.  

14. 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 January 7, 1965. Results of all leak tests 

are recorded on a form generated specifically for that purpose. 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

s A month frequency. The five strontium-90 sealed sources were leak tested
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on September 18, 1966 and before that in June 1965 - a period of 15 

months between tests. All leak test results showed less than 0.005 4c 

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 than six months.  

The source was not leak tested upon removal from the pressure vessel 

and has not been tested since - reference Conditions 14 and 15 of 

license. The licensee explained that it was not practical to leak 

test the source upon its removal from the pressure vessel due to the 

high levels of radiation resulting from activation of the capsule 

material - see paragraph 13 above. 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.
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Form AEC-591 
(11-62)

UNITED STATES ATOMIC ENERGY COMMISSION 

DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT • s/)
1. LICENSEE 2? -AOFC 

Department of the Army .F fC~@PiLoF CE 

SM-A1 Operations DiviSiom OF COMPLIANCE 
U.S. Army Engineer Reactors Group U. SI ATOMIC ENERGY COMMISSION' 
Process Control Section 21 n 1JAY 
Fort Gratty 5 A]AstkA 94704 C~'M~IA~iI 

3. LICENSE NUMBER(S) 4. DATE OF INSPECTION 

License No. 50-7082-1 August 7, 1964

5. INSPECTION FINDINGS 

E A. No Item of noncompliance was found.  

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 

2
0.

2
03(c) (1) or 31.302 

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

E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 
2

0.
2

03(e) 

F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 20.203(f) (1) or (f) (2) 

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

J 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) 

1. Form AEC-3 was not properly posted. 10 CFR 2 0
.206(c) 

J. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 
2

0.
4

01(a) or 31.203(b) 

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 material were not properly maintained.  
10 CFR 30.41, 40.61 or 70.51 

M. Records of leak tests were not maintained as prescribed in your license, or 10 CFR 
3

1.105(c).  

E N. Records of inventories were not maintained. 10 R 31.106 

0. Utilization log3 were not maintained. 10 CFR 31.107 ,L/ M'

6. LICENSEE'S ACKNOWLEDGMENT 

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

(Date) (Licensee Reresentative - Title or Position)

COPIES: 03 LICENSEE; 03 COMPLIANCE REGION; Q'IV. OF LIC. & REG.- 03 DIV. OF COMPLIANCE

I



Form AEC-591 (Tentative) 
(9-61)

UNITED STATES ATOMIC ENERGY COMMISSION 
DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

1. LICENSEE 2. REGIONAL OFFICE Department of the Arny 
&M-lA Operations REGION V 
U.S. Army Engineer Reactors Group DIVISION OF COMPLIANCE 
Proeess Control Section Ft Gre'ey, U. S. ATOMIC ENERGY COMMISSION 

3. LICENSE NUMBER(S) .... 2111 BANCROFT WAY 50-7092-1 BERKELEY 4, CALIFORNIA

4. INSPECTION FINDINGS Date of Inspection 4 Oct__ober l19____ 

A. No Item of noncompliance was found.  

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

-- C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA.  
10 CFR 2 0.203(c)(1) 

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

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

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

G. Storage containers were not properly labeled to show the quantity, date of measurement, 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 procedures was'not 

properly posted or made available. 10 CFR 20.206(b) 

[ 1. Form AEC-3 was not properly posted. 10 CFR 2 0.206(c) 

L J. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) 

-- K. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) 

-- 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 

E-' M. Records of leak tests were not maintained as prescribed in your license.

- AE Rearesen ative
5. LICENSEE'S ACKNOWLEDGMENT 

The AEC representative has explained andl understand the items of noncompliance listed above, if any. The 
items of-noncompliance will be corrected within the xt 30 days.  

,,~ - .,, ).

Date Licensee Represen'tative
COPIES: E-LICENSEE; F-COMPLIANCE AREA; 0'fV. OF LIC. & REG.; 0 DIV. OF COMPLIANCE (2) 

GPO 918462

Sr 

...........



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 ARC Byproduct Material License No. 50-07082-0l, expiration 
date: 31 January 1974, issued to Department of the Army Engineer Reactors 
Group, SM-lA Nuclear Power Plant, Fort Greely, Alaska. The SM-IA 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-lA Nuclear Power Plant in accordance with Army Regulation 755-15, 
Disposal of unwanted Radioactive Material.  

Sincerely,

1 Incl 
Ltr HQ US Army Engineer 
Power Group 3 Aug 73

ROY DAVID ASHLEY 6 
Assistant for Industrial Hygiene 
Safety Office

SENT W- WM .PUANCE

40824

DAEN- SO



SDE •ARTiE,.LT OF 0- AR9,Y 
OFFICE UF TH-1 CI,!T 0F Q 7i ,,SBRS 

USA L-'.ngineer Reactors Group 
S::-IA Operations 

Ai-O 733, Seattle, .,Vashington 

ARS 31413 June 1963 

United States Atomic IiEergy Comlmission 
higtn 25, 

"-A TIN: Nathan Bassin 
Isotope 3ranch 
.Division of Licensing and Regulation 

Dear Sir: 

l7eference n:y an.Lication dated liarch 16 1963, for amend:L.ent 
to license No. 5'.-7082-1, and telephone conversation between you 
and Captain i.ewsoom of O-erations Lu:-ort De,.artment of the Army 
i~uclear rower ):-ronrar.  

The following information is forwarded fcr incorporating 
with my aLCplzcation: 

1. Inclosure 1, ,3rawing 4•> 432 (•Jo) 

2. -ncl-osure 2, Draw-in 3-0k39 (U.S. Nluclear;.  

3. The i-o-3e source will have a strength of 45 curies 
and will be U.U.Z. uclear Type 386 neutron source.  

4. 'he Sb-h-,e ca-su!E will be inactive when inserted 
in tie reactor and will be hand]led as radioactive waste rmaterial 
after removal from the cone in the future.  

2 incl 0vALTER K. ABTOTT 
as Captain CZ 

OI , G•{-I O er .
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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 
as

CHARLES W. KRAUL 
Lt Colonel, MC 
Preventive Medicine Division

EOi� � U A L. A3 LLU, ;`L'1i1.1i0L



DEPARTMENT OF THE ARMY 
OFYICE OF THE CRIEF OF •3INEERS 

USA Engineer Reactors Group 
SM-1 Operations 

APO 733, Seattle, Waahi.gton 

.ARUM 14 February 1961 

S3JWcTs Aa. idaeut to Byproduct Material Lieonse 

!08 Tke Surgeon General 
DeartmeL-t of the Army 
Washizgton 25, Do C.  
ATTIX sM DCZ 

TWX I Commanding Officer 
Fort Greely, Alaska 
AMTs ARGMD 

1. Refereoees: 

a. Letter, Files ARGM6, subjects "Tranmittal of A-rpli
oation for Byproduct Material License, AEC Form 313", dated 23 Nov
ember 1960.  

b° Letter, Fil: MI)PS-PO, subjects "Byproduct Material 
License", dated 27 January 1961.  

2. Application for a specific byproduat material license was 
traxsmitted by reference I.a. U. S. Atomic Energy Commission Byproduct 
Material License lumber 50-7082-1 (A63) was forwarded to this Activity 
by reference l.b* 

3o. So uch of Iten 6. (b) (2) of Form AEC 313 as reads, 00 0 
*ae source of 8 sicrocurics/." was in error and should be changed to 
read: s , two sources of 4 sicrocuries sacL/.u 

4. It is therefore requested that Item 8.B. of USAEC Byproduct 
Material Licease Number 50-7082-1 (A63) be amended to read: *Two 
sources of 4 aicrocuries each.'e 

"RICWAR L. RARRIS 
-Captaln, Corps of Enin.ers 
Officer-In-Charge, SM-UA Operations

331 0 8



HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE SURGEON GENERAL 

WASH INGTON 25, D. C.

IN REPLY REFER TO 

MEDPS-PO

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

24 January 1961 

7 - -/

.11

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.  

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

Sincerely,

'7 

(yJ<

/

F, 

N

CHARLES W. KRAUL 
Lt Colonel, MC 

i • Preventive Medicine Division

L.
V 

K

0477

1 Incl 
AS



24 January 1961

Isotopes Branch 
Division of Licensing and Regulation 
U. S. Atomic Energy Comission 
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 an application for a Byproduct 1aterial License for Fort 
Greely, Alaska.  

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

Sincerely, 

1 ncl CHA•.LES W. KRAUL 
3 Lt Colonel, YMC 

Preventive Medicine Division

MEDPS-PO



SECURITY CLAJS. •ATJON (•Jf4i) 

DISPOSITION FORM 

FILE NO. SUBJECT 
ENGSD Application for Byproduct Material License 

TO TSG FROM CofEngrs DATE' 16 Jan 61 COMMENT NO. 1 
Attn: MEDCE-OH HARDIN/72706 

1. References: 

a. Inclosed letter, with inclosures, from SM-UA Operations, U. S.  
Army Engineer Reactors Group, Fort Greely, Alaska dated 23 November 1960., 

b. Telecon of 3 January 1961 between representative of your Preventive 
Maintenance Division and Mr. S. E. Martin of this office.  

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

a. Item 1 (a) - Change to read "Officer-In-Charge 
U. S. Army Engineer Reactors Group 
Fort Greely, Alaska 
APO 733, Seattle, Washington" 

b. Item 1 (b) - Delete "Not Applicable": 

c. Item 3 - Delete "15-6380-1 (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 Greelyy, 
Alaska must have their own AEC license for the sources when plant is turned over 
to them and that license issued to SM-1A Operations must be returned thru channels 
for cancellation.  

4. This office has no objection to direct notification to applicant as to 
action taken on application.  

FOR THE CHIEF OF ENGINEERS: 

1 Incl ROBERT . &EKINS 
/ Chief, Safer Division,, 

L( 

DDJI FEBO 596 481-U0- U.S. GOVERNMENT PRINTING OVfiCt 

N - -- :-.. ---- - -



FORM AEC-374A 
(10-61)

Page ofr_ PagesT' S. ATOMIC ENERGY COMMISSION 

MATERIAL LICENSE 

Supplementary Sheet

U.~. rLy &}Ziwrt 3ateac~rs Group 
frcaa otrol. Seetiml 

Fort G~rtay, Ala"b 

I;% ccordance wftth letter dasted Jam 13, 146&3. License No. 50-7042-1 is rAw-.k

Iters ULA 72 &, wi' 11 ae snA to rea.l:

6. Byproduct material 
(element and mass number) 

*2.A 

*-use

7. Chemical and/or physical form 

.¾ :, uc, .ea ?y• Li:• ...

8. Maximum amount of radioactivity which 
licensee may possess at any one time

For the U. S. Atomic Energy Ori'inal Signed bg 

Date. _Nahan 
Bassin

Commission

Division of Licensing and Regulation 
e':Cfl Washington 25, D.C.

License Number S" itt,? i 

Amendment No.

I

riv



TT S. ATOMIC ENERGY COMMISSION 

MATERIAL LICENSE 

/ Supplementary Sheet 
/

Page 1 oL 1 Pages

License Number 50-7032-1 
(A65) 

Amendment No. 4

Department of the Army 
SM-IA 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-I is amended 
as follows: 

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

6. Byproduct material.
6. Byproduct material * 

(element and mass number) 

A. Polonium 210

7. Chemical and/or physical form 

A. U.S. Nuclear Type 386 
Sealed Neutron Source

8. Maximum amount of radioactivity which 
licensee may possess at any one time 

A. One source of 45 curies

v.. • . .  
FOR L_ b, F C j.. •

nDfR

I//s

For the U. S. Atomic Energy Commission 

Original Signed 17 
Nathan Blssin 

b Oy ýp-T`N'viP w r.k6nsing and Regulation 

Washington 25, D. C.<� �LL?

1L 

l



INSTRUCTIONS,.-Complete Items I through 16 if this isan initial application. If application is for renewol of a lice :so, comn

Commission, Wash, ton 25, 0. C. Attenrtion: I satopos Branch, Di'vision of Licensing anvd R .eguttioin. on appro,,ol of this 
application, teappican *ilreivs, on AEC B'yproduct Material Licenrse. An AEC Byproduct Material License is issued in 
esccordance with *ei goinoral requirements contained in Title 10, Codsi of Federol Regulations, Part 30 and the Licensesa is SUb
ject te Title 10, Code of Feideral Regulations, Part 20.

1. (a) HAMA ANO STREET ADDRESS Of APPLICANT. (Iw~u~~ rhospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED, (if 

Pevoo e*) 4u'rowe fro. I (a).) 

Departiment of the Azw7 
WhlIA Operatlen.. sane as loa.  

9S *AW~ Ragiaeer Reactors frkvap 
kiwioias Control -Secti~a 
Fort Qrea2ly, Alaska

2. WEARTM8IT TO VUS 11YR000JC MATMALt

Process Coatrol See atioa

?INDWIVIO4J UIR$ES) (Name oand title of individualfs) who will use or directly 
supervoiie woo.oii b~ipadi.,c asawisa Give froiniNg and eupwisi.m. in Items 8 and 

*-i iW)-1 William G . Hub~cek 
2. "a4 Raobrt J. Springer Sr Proc " 
3. 93T ilvix H. Burger. Proic Cont ffh 
hi. SP5 Willis.. C. Mallory Proc ContT 
5. 6105 Kichael D. Soashia. Proc ContI

3. PREVKX4J LICENSE tJMIERIS). (if phs e,, as ppjicafio. for r.e.'oI0 a, 
kwis.,. pleasi indicat'e and give nviinbe.) 

Amendmenit of Lice,z"a #50-7082-1 (A65) 

5. RADIATION PROTECTION OFF ICER (Name, of person dmig..ated as rodsofto., pro.  
ftch~iOWK, oifkw 00We thcn ,ed'vidva user. Attach roeume a/ hos f'wng and.  
per'ence as Wn heww a and 9.) 

WO-i William G llubagek
'ch

(a) BYPRODUCT MATERIAL, (EIlmenth 
and maoss nuvubel of each.

Ifbl

S** orligimal

CHEMIC-AL AND/ORt PHYSICAL FORM AND MAXIMUM NUMBER OF MIWCURIES Of EACH CHEMICAL AND/ORt PHYS
ICAL FORM THAT YOU WILL. POSSESS AT ANY ONE TIME. (Kf seated .our*&e)sJ also sotat nowto of monvfiactu,-er, model 
riuaber. nuibier of sources and ,onomm oct'výf Per esourc.) 

See original application

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL. WILL BE USED. IPf byproduct mater.ia is for human w -se.iuppfaiiient A Form AEC-3l3c) msst bet coin
Plelied in 1-u of viis himr If byprod,,cl material is in, the for. of a sealed souixe, include thre make one model number of ht. storage conitor,., and/or device in 
which ii c--,.. wilt be stored and or vsed.) 

Siee *rlgizal appliesation

(Continued on nrevrse side)

4.



-. ki.

r,... . cr in
Clm-, JJ Pogo -WC 

TRAINING AND EX PERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Us. "u~eohe"s f ,'ecesscryl 
S. TYPE OF TRAINING 

- - _____ 

WHERE TRA:NED DUATýION ýOP THE )09 1 POMAL COURSE 
ITR kINING (Crc'.t o',sor.r* IcCId. ari-er; 

o PrioicipI. and Fct e of o it---------4

Inr0h1vcrl!t ___Y No Yes x 
b Raodioactivity measurement standordizo for Zwipws & Soaskin.  

ti~fi and1 monitoring ttchniqu~s and in. Yes ilk Yes = 

C. Mathematics and calculations bs,'c to ~ f4a 1 ~ 
0"e and moos ur~em.1t of rodicoacii~iy 9 - a er Ye NO Ye ii 

al siollogical **d of raiation Yesur mee YiE- Ft1 ~ .oN 
P.~ ~ ~ ~ ~ ~ o wee~C IT AITON(cul& ol radioisotopes or equivalent excperience) 

GjTO~ "MXIMIUM AMOUNT W41IE EXPERIENCE WAS GAINIEO DURATION Of ETIEC YPE Of use 

kboroki SM-1s.k sodl 1i-2A years s~t.o

10+ RAVIATION DETECTION INSTRUMENTS.  

TYPE Of iNSTRUMENTS 
(bKdw& make and modetl numnber of .oich) 

*for to inventory of Ai

adMallory 2 ,r

I I METHOD, FRIECIUENCY, AND STANDARDS U`SED INCUAWG NTUET LITE A 1. I 

mwv~j siag standard elourojil whick include Pa, Be, Ra , * soad 
12~tBDGESDOS4AETRS, AND 910-ASSAY PROCEDURES USED. (For Noe bodges, *Pecif mw*,od of colibr olsg and proc--es.1 er - ofse .4sspiir.) *for to &N-iA nome #5 eubuitted witk original applicatles,

I _4W INFORMATION TO 11E SUISMITTED ON ADDITIONAL SHUETS ________ 
11 FCILT~f ANDEOUMET D~c..e Ibo..oayach~etand female Ihendillig equipmnent, storage contoinors, sIelding, turn* hoods, O EsIonaOty skeich 

0. _ ________ C-1 5..Ye N o original applioatlea k m 
14 RADIATION PROTECTION PROGRAM. D*scribe Ithe radiation Protection program including conroal measures If aPPlication Covisrs, SeaIW mwices, submist 1.0k testing Pfac~dutes vhfre applicob~o namre train-n, aiid *xpetronce of person ho pertent look tests, and arrong~m*,ft t, frperforming nrlal radiation su,,,y, sr

P60, tamtnic od ito__ofh_$, See original application _ ______ 
15. WASTE DIISPOSAL if _, dr~r 'or ,spo .r,ce " s . m ployed. specify mom* o4 corvpony Olfreraso, sub-.r decried desc~pi.orr Of methsods which witll be wsd ia se, 1oosi o-do6cth-.., ,'d ,I' mirae. OF Ithe !r on.J aountsO. of activity ,r,olwd.d L** oýri wiinal M app catios 

CERTIFICATE (This iterm must ble completed by applicant)___ v e 1141 APP' ' A14 A04C AN' OFFICIAL EXECUTING ITWS C!Rlrý.KAT QN BEHALF OF THE APPLIC*ANT NAMED IN ;TEM 1 CERTIFY THAT THIS APPLICATION IS NffAf'f ~5. 00RMTIT WITH TITLE IC COL 4ER5IýLRCJJLI&TbNt,5 PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY I4UPPLEsWk4S ATIACHIED HERETO. IS TRUE IC C T TO 4eS OUR KNOWLEDGE AND BELIEF.  
M-1-A Operation.  

""JL/V U.,~. Appi~canst named in sem 1 
Dao* 20 .J WW 1963-- 7 _ _ _ _ __ _ _ _ _ 4.1963"W A-L T -R A'.' ABBOTT, CAnT CZ 

$. D'vjfC Tite of corltiyesg awkiasl

_q ,PSlat. 749, makes it a criminal offonst to make a willfullyr 1`064 statement or 
any nolter within its jrissdictionI

I

Ill -R 07 07
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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.  

Gentlemen: 

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 adequate for the proposed use 
of the material requested.  

Sincerely,

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

Preventive Medicine Division 

'1963 ~ Vc.  
•rT-',7 

< Jj.Li/

U.- �'�))



'"• ATOMIC ENERGY COMMISSION -J 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget Bureau No. 38-R027.4

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a lice-nse, com
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 throuih 15. Use 
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy 
Commission, Washi ngton 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.4Jpon approval of this 
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in 
accordance 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. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, frm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
perso, et) different from I (a).) 

Department of the Army 
SM-lA Operations Same as l.a.  
US Army Engineer Reactors Group 
Process Control Section 
Fort Greely., Alaska 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If &his is an application for renewal of a 
license, please indicate and give number.) 

Process Control Section Amendment of License #50-7082-1 (A65) 

4. INDIVIDUAM USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro.  
supervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of iris training and ex.  9.) perience as in Items 8 and 9.) 

1. MSgt Harold L. Allen RPO 
2. Sgt Elvin He Burger Sr Process Cont Tedh MSgt Harold L. Allen 
3. SP5 Michael D. Sonshine Process Cont T ch 

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.  
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, inodel 

number, number of sources and maximum activity per source.) 

A. Polonium 210 A. Mound laboratory sealed polonium - Beryllium Source 
A. Two (2) Sources not to exceed a total of 50 curies 

B. Strontium 90 Be Jordan Electronics Inc., Model BB- 10 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

,. UL .•D rv.r• -v -n,. _1~u MAITERIAL WILL BE" USE'D. (If byproduct material is for "human use," supplement A (Form AEC-313o) must be comnpleted in I~eu of this item. If byproduct material is in the form of a sealed source, include the make anJ model number of the storage container and/or device in 
which the sovrce will be stored and/or used.) 

A. Reactor Start Up Source

B. Internal Calibration Source in Jordan Electronics Model AGB-1OKG-SR Radector 

C. Calibration Source for Area and Process Monitoring System.  

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

_______ 

E�jEcW�lJ\C� 5N7t 
____________ 

r�i r�j: t'�r)MPUANCE 
,> /' 

(Continued 015 r4'eu. side)
`?32'

iirn AEC-313

[
(Continued on reverse side)

|



) Page Iwo

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 
WHERE TRAINED TRA.NING" (Circle answer) fCircle answer) 

a. Principles and practices of radiation Nuclear Power Plant Operators 1 

protectnn.. ..... ... Course, Fort Belvoir, Virginia 1 'Lear . No y No 

E. Radioactivity measurement standardizo. Burger and Sonshine Training o No 
tion and monitoring techniques and in- " No No 

struments ........................ and Experience .  

c. Mathematics and calculations basic to the n No No 
use and measurement of radioactivity..  

__ _ __ _I_ _ (3 . No • No 

d. Biological effects of radiation ......... .• P t r, 1M r 
NA N o. 

"_ __ _ __ _ 

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

ISOTOPE [ MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE 

P0210 35 Curies Sbi-l Fort Belvoir, Va. an Burger SM-l 1 Yea, Reactor Start. Up 

6 S14-1A Fort Greely, Alaska SM-1A 6 Mo Calibration 

Io60 57 uc Sonshine ,SM- 2 Y1 Calibration 

Sr90 17 uc -nA 2 MOBhineS Calibration 
b12 4 --Be 45 Curiei ____ ... ..C. -iu h 

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

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE 'WINDOW THICKNESS USE 
(Include make and model number of each) AVAILABLE DETECTED (mr/hr] (mg/cm-) (Monitoring, surveying, measuring) 

Refer to complete inv•ntory of survey i struments u ed at SM-lA, in'Inclosure #3 of' 

SM-lA Memorandum #5 11* .1-lA Rad ological Security and Gontrol!' su •ittbd with original 

license application.

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. Survey instruments are cal±u±.-a e.  

monthly, using standard sources appropriate to the radiation detected and the instru

mant neitivitv ranes. Sources include U238 RA2 2 6 Co6 0 for survey instruments.
12. FILM BADGES, DOSIMETERS,-AND 510-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.) 

Refer to SM-1A Memorandum #5 submitted with original licensb application.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13'. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch 

of facility is attached. (Circle answer) Yes ,No Amendment - See original application.

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak 

testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv

icing, maintenance and repair of the source.  Amendment - See original application.

15. WASTE DISPOSAL. If a commercal waste disposal service is employed, specify name of company. Otherw;se, subnit detailed description of methods which will 

be used for disposing of rod;oacti.e wastes 3nd est;motes of the type and amount of actfiity inýolved. See original Application

CERTIFICATE (This.itema must be completed by applicant)
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ONi UEHALF OF THE APPLICANT NAMED IN ;TEM 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE Of FEDERAL REGULATIONS,/PART 30, AND THAT ALL INFORMAT ON CONTAINED HEREIN, INCLUDING ANY 

SUPPLEMENTS ATTACHED HERETO, IS TRUE AND'CORRE" To YHE BEST OF'OUR KNOWLEDGE AND BELIEF.  

"/*:j- :j/ii> "jr . SM-1A Operations 
.// - W), \ US Army Engineer Reactors Grgup 

i~j *APR2C 9 ~ i~1n7item/ I 2~6 
Date 16 M:arch _1963 -.. " B," 

-\J /WALTER H. ABBOTT, CAPT., CE 
C L Officer-In-Charge, SM-1A Operations 

% i>,\CJL&LTitle of certifying official 

\; -.L

O PO- 67 407 3

11

WARNING.--18 U. S. C., Section 1001; Act of June'25,'"46 •i Stat. 749; makes it a criminal offense to make a willfully false statement or 

representation to any department or agency of the United States as to any matter within its jurisdiction.



f 

r.

CONDIONS 
10. Unless otherwise specifid, the auftorimed place of use in-the licensees -address stated in Item 2 above.  

ti. The licensee shall comply with the provisions of Title 10, Part 20, Code of Federal 
Regulations, Chapter 1, "Standards For Protection Against Radiation".  

2. 3yproduct material shall be used.by, or under the supervision of: M~gt 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.  

A 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. In the absence of a certificate from a transferor indicating that 
a test has been made six months prior tothe transfer, the sealed source 
shall no- be put into use Until tested. 
(See page 2)

----------------------------------------------------------------

MAN)Y XA U NO. 50-7082-1 AMENDMENT NO. 2 

umPosatt•- Un m*a faw Act i tnM4 sadi Tfift 1% C o . mao Chp ter 1, Part got 
ucesig o zprda*usar =aInVdawmabbueef =. tr i tad-1 I v*pir P made by the 

Reenft Vmm b erftAvea a uft tiaf O 3S Ro om T~I*'iaod aoqufr ewin jmeas, tamuder and Irn
port bypeaiut matWal MtWd belm; Mnd tW uo a o podfie opmpe(a) ot at the place(s) 
4e5g1mitl below. Jthla Mi•-m d"l be deemd to Stou • AM esdIt= spi mei a vw= 11 of the Atomic 
Xne Act of16K a d Is Subject to all spKlneble 1•ii•..r ltioum d medni at A Abm& Enegy Co,• 
midon ow or eatur fa lffect smdlto I csdltbhms e ed below.  

U... - - In Accordance with application 
. - e dated November 16, 1962 

1. -Name Department of the Arniy " . Ki enheumo m 50-7082-1 is amended 
SM-lA Operations In its antirety to read as follows: 

L Addres U.S. Army Engineer Reactors Group 114. piration-dl I 
Process Control Section January 31, 1965 
Fort Greely, Alaska 

S. Byproduct material 1. Chemical asd/or physi•atli &. Naimum-amount of radioactivity 
(element w4 mass numb*) WhIh Hammemay Possess at any 

A. Polonium 210 A. Mound 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 Model AGt-1OKG-SR Radectors.  
C. Calibration source for area and process monitoring system.



SF6RM AC-3i74A 
(1-57) S. ATOMIC ENER'GY COMMIS&I) 

BYPRODUCT MATERIAL LICENSE 
Supplementary Sheet

Page-2.._of- 2___Pages

License Number 5o-7089-1 
(A65)

AMENDMENT NO. 2

6. Byproduct material 
(element and mass number) 

B. Strontium 90 

C. Cobalt 60

7 . Chemical and/or physical 8.  
form 

B. Jordan Electronics 
libdel BB-1010 Sealed Source 

C. Tracerlab Sealed 
Source

Maximum amount of radio-' 
activity which licensee 
may possess at any one 
time 
B. 17 microcuries con
tained in ti;o sources 
of 4 micr.=uries each 
and three sources of 3 
microcuries each.
C. One source of 1.1 
millicuries

Condition 14 continued 

14. B. 'ii test shall be cap ble'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 
is permanently mounted or stored on which one might ex-pect contamination to accumulate. Records of leak test results shall be kept in units of microcuries 
and maintained for inspection by the Commission.  

C. • the test reveals the presence of 0.005 microcurie or more of removable 
contamination, the licensee shall irmmediately withdraw the sealed source from 
use and shall cause it to be decontr Inated and repaired or to be disposed of 
in accordance with Commuission reguiations. A report shall be filed within 
five days of the test with the Director, Division of Licensing and Regulation, 
U. S. Atomic Energy Commn.ssion, Washington 25, D. C., describing the equipinent 
involved, the test results and the corrective action taken. A copy of such 
report shall also be sent to the Director, Region V, Division of Compliance, 
USAEC, 2111 Bancroft Way, Berkeley 4, California.  

D. Tests for leakage and/or contamination shall be performed by an individual 
named in Condition No. 12 of this license in accordance with procedures 
entitled "Polonilmn- 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 vith aipolication dated March 22, 1362.

(See page 3)

I

I
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10. Unless otherwise specqW d, the sUthorlud place of use is the licensee's addrem stated in Item 2 above.

iI. T'he licensee shall comply with the provisions of Title 10, Part 20, Code of Federal 
Regulations, Chapter 1, "Standards For Protection Against Radiation".  

. 3yproduct material shall be used by, or under the supervision of MSgt Harold 
L. Allen, M~gt William R. Gwinn, SP6 Oscar A. Vogtsberger, Sgt Elvin H. Burger 
or SP5 Michael D. Sonshine.  

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

J. 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. In the absence of a certificat2e from a transferor indicating that 
a test has been made six months prior to the transfer, the sealed source 
shall not be put .nto use until tested.  
(See page 2):

I

2 W•"" AIUIA M 0 50-7082-1 AMENDMENT NO.ý 

P mtb tM Mone ft3wa A-4tCE154 Mdal Tfkit, CIO&s of Maed3ul~~(pter 1, Part go, 
Licensing of 3YPM4Wuc Natdal, Md ft Voula u ~ababmment d m4 1 babenieb 
licenses, 4 Boome b ber*b0, kenedweb -a*b to wwk mqk ew.. yoseae, tanater and Im
port byprofdc mstea l Dotew bekl; md to *ne ab• & oduc d for the pupos() 0 adat theplace(s) 
"deekgated below. "& hmera uAf be odeesd to outna I.n voutm-e JUNed i•s e 188 of the Atomic 
Energy Act at 16 and Is subje't to al Apnap e2916% rea, igllmu and o f tih Atow Enery COMA-.  
mission now or heveafter In -effect and'to &3w eossltlem ipeelfid helow.

dIn Accordance with application 

1Name Department of the Army dated November 16, 1962 

SM-lA Operations. h " LRen Ubu50-7082-1 is amended 
2. Addreun U.S. Army Engineer Reactors Group _ Ie d as follows: 

Process Control Section 4 

Fort Greely, Alaska January 31, 1965 
S... ............ 5. R.ferm no No. 

6. Byproduct material 1. fhemkcal and/or phy" clofto 8. asmum -nount of radioactivity 
(element and mass numbs.) whih llesee ma posem at any 

• emeOne "i 
A. Polonium 210 A. Mound 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.Model AG-10KG-SR Radectors.  
C. Calibration source for area and process monitoring system.

f



r S. ATOMC EVMEGY COMMIS 
BYPRODUCT MATERIAL LCENSJ 

Supplementary Sheet

Page_.__of_ -"'-Pages

License Number '50-7089-1 
(A65)

AMENDMENT NO. 2

CONTINUED

.6. Byproduct material 
(element and mass number) 

B. Strontium 90 

C. Cobalt 60.

7, Chemical and/or physical 8.  
form 

B. Jordan Electronics 
Ibdel BB-1010 Sealed Source 

C. Tracerlab Sealed 
Source

Maximum amount of radio
activity which licensee 
may possess at any one 
time 
B. 17 microcuries con
tained in tv-o sources 
of 4 micrcauries each 
and three sources of 3 
microcuries each.  
C. One source of 1.1 
millicuries

Condition 14 continued 

14. B. The test shall be capable of detecting the presence of 0.005 microcurie of 
removable contamination on the source. Tne test sample shall be taken from 
the sealed source or from the surfaces of the device in 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 
contznination, the lIcensee shall imediately withdraw the sealed source from 
use and shall cause it to be decontr minated and repaired or to be disposed of 
in accordance with Comnissioa regu.ations. A report shall be filed within 
five days of the test with the Director, Division of Licensing and Regulation) 
U. S. Atomic Energy Commission, Washington 25, D. C., describing the equip-ent 
involved, the test results and the corrective action taken. A copy of such 
report shall also be sent to the Director, Region V. Division of Compliance, 
USAEC, 2111 Bancroft Way, Berkeley 4, California.  

D. Tests for leakage and/or contamination 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 
Source Leak Test," submitted with application dat3d November 23, 1960, and 

"."Cobalt 60 Source Leak Test," submitted with application dated-March 22, 1362.

(See page 3)L

*FRM ARC-374A 
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FORM AEC-374A 
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U S. ATOMIC ENERGY COMMISSIOsT 

T.PRODUCT MATERIAL LICENSF 

Supplementary Sheet

Page 3 of 3 Pages

License Number 50-7082-1 
(A65)

.AMENDMNT NO. 3 

Conditions continued 

15. 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* representations and procedures contained in 
application dated November 23, 1960; March 22, 1962; and November 16, 1962.

For the U. S. Atomic Energy Commission 

ff•ahan 8anskn 

Ily Isotooes Branch 
Division of Licensing and Regulation 
Washington 25, D. C.

-5

Date Jawiariy 4, 19.63

ý, , (Z->ý, I
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HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE SURGEON GENERAL 

WASHINGTON 25, D.C.

IN REPLY RFEIR 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 210; 17 microcuries of Strontium 90; and 1.1 millicuries 
of Cobalt 60 for U. S. Army Engineer Group, Fort Greely, Alaska.

The Radiation Protection Program 
use of the material requested.

is adequate for the proposed

Sincerely yours,

1 Incl 
AEC-313 (in trip)

ROSWELL G. DANIELS 
Lt Colonel, MC 
Preventive Medicine Division

' i .! r : : .:.

k

IA/

-'N

<�2)
DEC20 0952

t.0i,., Isc;.•"c. L. : 
DIJ, Cj L I-
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I ATOMIC ENERGY COMMISSION / ) 
APPLICATION FOR BYPRODUCT MATERIAL LICENSE

Form approved.  budget bureau No, 38-R027.3.

Budget Bureau No. 38-R027.3.

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, complete 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 all applications. Mail three copies to: U. S. Atomic Energy Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.-Upon approval of this application, the appricant will receive an AEC Byproduct-Material License. An AEC Byproduct Material License is issued in accordance 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. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if 
person, etc ) different from I (a).) 

Department of the Army 
SM-UA Operations . Same as la.  
US Army Engineer Reactors Group 
Process Control Section 
Fort Greely, Alaska 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a 
license, please indicate and give numberj 

Process Control Section Renewal of License # 50-7082-1 (A 63) 

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as rodiation pro.  
supervise use of byproduct material. Give training and experience in Items 8 and tection ofticer if other than individual user. Attach resume of his training and ex

1." MSgt Harold L. Allen RPO perience os in Items 8 and 9.) 

2. MSgt William Re Gwinn Deputy RPO ,MSgt Harold L, Allen 
3. SP6 Oscar A. Vogtsberger Jr Deputy RPC 
4. Sgt Elvin H. Burger Sr Process Cont Te h 
5. SP5 Michael D. Sonshine ' * 1 

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if sealed source(s), also state name of manufacturer, model 

number, number of sources and maximum activity per source.) 

A. Polonium 210 A. Mound laboratory sealed polonium - Beryllium Source 
A. Two (2) Sources not to exceed a total of 50 curies 

Be Strontium 90 Be Jordan Electronics Inc., Model BB-O1 O 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 

7 nF•(-DIhI DIIaa*,-.I•s IenD* •.,i~'.. .IVD,,"., .* , .. - .'...-.~ . rn.ss. .min* IBI*L WLL., CE ,OL. (tbpoutmtra sfo hmnue upeetA(Fr E 3)ms ecm
~ ~ ~ ~ ~ ~ ~~~~~~o is.. .. . . in• th for of•. :Ell•/aU . 1 I KI L W L USEDU. (if byproduct material is for "human use," supplement A (Form AEC-313 a) must be com pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 

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

A. Reactor Start Up Source

BD Internal Calibration Source in Jordan Electronics Model AGB-lOKG-SR Radector 

C. Calibration Source for Area and Process Monitoring System 

L., 7-:7 

fR DIV, ?CX2'1

(Continued on reverse side) 4 P 3

F*oPr AEC-313 
(5.58)

k

I



Farm AEC-313 !�
T5AININ AND FXPERIENt± FACH INDIVIDUAL NAMED IN ITEM 4 (Us supph.. 

2 toI sheets if necessary)

't - " PageT

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE 
WHERE TRAINED TRAINING (Circle answer) (Circle answer) 

a. Principles and practices of radiation No No 

.protectn . ... Nucler Powr Plant Operators I Year 

b. Radioactivity measurement standordiza- Course, Fort Belvoir, Virginiae.  
tion and monitoring techniques and in- (i9 No Y No 

struments .............. ... Burger and SonShine Training ' 

c. Mathematics and calculations basic to the and Experience o NO No 

use and measurement of radioactivity.  

d. Biological effects of radiation ...... RabnagLm -for AllNno r"nn. & Va:giablrga I 'NO No 

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

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE _, TYPE OF USE 

po210• 35 Curies SM-I Fort Belvoir, Va. and Burger SM-i - 1 Year Reactor Start Up 

57 SM-lA Fort Greely, Alaska SM-lA 6 MaOs Co60, 57 uc ~Sonshine SK-I 2 Yes 0sCl rto 

Sr90 17 uc -_ - S-_A 2 Moo Calibration 

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

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE 

(include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm
2 ) (Monitoring, surveying, measuring) 

Refer to complete inve tory of suvey instruments used at SM-lA, i' Inclosure #3 of.  
SM-lA Memorandum #5 "S -IA Radi logical Security and Control" subuitted with 
original license appli ation.

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. bUrV. y •insTru.ments are ca.LlDrared 
monthly, using standard sources appropriate to the radiatioid detected and the instru
ment sensitivity ranges. Sources include U2 38 RA2 2 6 Co6 0 for survey instruments.

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.) 

Refer to SM-lA Memorandum #5 submitted with original license application.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory fac... s and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch 

of facility is attached. (Circle answer) Yes No Renewl - See original application

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak 

testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv

icing, maintenance and repair of the source.  
Renewl - See original application

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

be used for disposing of radioactive wastes and estimates of the type and amount of activity involved. See ori.rJinal An niation

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING TJ*tS AE T" '0BE HALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE, tFEDERJ UI, LATI"I, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 

SUPPLEMENTS ATTACHED HERETO, IS TRUE 9•D'ý,gfRtCT TO THE "T IOF/N R KNOWLEDGE AND BELIEF.  

,.,-/ r~ lr, '/i' S-lA Opvrattions

Offieer-In-Charre. SM-1A Qoerations
Title of certifying official

U.S. GOVERNMENT PRINTING OFFICE: 1960 0 - 56857Z

L

Wi.  

•o.

WARNING.-1 8 U. S. C., Section 1001; Acts " (e/2.41 ;\ 2•'tot. 749; makes it a criminal offense to make a willfully false statement or 

representation to any department or agency of tie Uniit ':.'-,&5oWa..4a•ny matter within its Wurisdiction.

I Am
For AEC31

w
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FORM ARC-374A 
(12-.7)

U. S. ATOMIC ENERGY COMMISSIO 
BYPRODUCT MATERIAL LICENSE

Page 1 ofL___Pages

Supplementary Sheet
License Number ,0-708 2 -1 

S'tAD )

Amendment No. 2 

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

In accordance with application dated March 22, 1962, License No. 50-7082-1 is amended 

as follows: 

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

6. Byproduct material 
(element and mass number) 

A. Polonium 210

7. Chemical and/or physical 
form 

A. Mound Laboratory Sealed 
Polonium-Beryllium 
Neutron Source

8. Maximum amount of radio
activity which licensee may 
possess at any one time 

A. One source of 35 curies

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

B. Strontium 90 B. Jordan Flectronics Model 
BB-1010 Sealed Sources

B. 17 microcuries contained in 
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-IOKG-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 milli
curie 

9. Authorized use 

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

Continued:

r_

J
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FmABC 274A b. ATOMIC ENERGY COMMISSIOI) Page~L~g 

BYPRODUCT MATERIAL LICENSE 
Supplementary Shoot 

License Number FiO-Z0S2

(A63).  
AMNE'DM4ENT NO. 2 

'CONTINUED: 

Condition No#' 12 is amended to read: 

12. Byproduct-material shall be used. byg, -- r under the supervision of, 
PISOT William R..Gwinn, SP-6 Oscar A. Vogtsbergerp Jr., or NSGT Harold 
L. Allen.  

Condition No. 14 is amended to read: 

141. Except as specifically provided otherwise by this license, the.  
Flicensee shall possess and use byproduct material described in Items 

69 7 and. 8 of this license' in accordance with statements, representa
tions and. procedures contained in applications dated Novembtr 23, 
1960, and March 22, .1962.  

Condition No., 15 Is amended to read: 

j. 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 
transfer, the sealed source shall not be put into use until' 
tested.  

B. The test shall be capable of detecting the presence of 0.005 
microcurie of removable contamination on thp_ source. The test, 
sample shall be taken from the sealed. so'urce .,or .from the surfaces 
of the-device in which the sealed source is"prannl mute 
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 regulations.' A report shall be filed-within 
five days of the test with the-Diredtor, Division of Licensing 

(See page 3)



1b.S. ATOMICENERGY, COMMISSIC 2..  
BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet
License Number 50-7082-1 

(A63)

AMENDMENT NO. 2 
15. Continued: 

,and Regulation, U. S. Atomic Energy Commission, Washington 25, 
D. C., describing 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 Commission: 

Region I, Division of Compliance, USAEC, 376 Hudson Street, 
New York 14, New York 

Region II, Division of Compliance, USAEC, 50 Seventh Street, 
Northeast, Atlanta 23, Georgia 

Region III, Division of Compliance, USAEC, 9800 South Cass 
Avenue, Argonne, Illinois 

Region IV, Division of Compliance, USAEC, P. 0. Box 15266,
Denver 15, Colorado 

Region V, Division of Compliance, USAEC, 2111 Bancroft Way, 
Berkeley 4, California 

D. Tests for leakage and/or contamination shall be performed by 
an individual named in Condition No. 12 of this license in 
accordance with procedures entitled "Polonium - Beryllium Neutror 
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.

MAY 
Date

2 5962

"10r the U. S. Atomic Energy Commission 

- FOR DIV.. OF COMPLIANCE, by Isotopes Branch 
" �" :-~Dision of "cp/slng and Regu.....n 

S~Washingtonl 25, D. C.

.(2-7)

£ 

I
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U. S. ATOMIC ENERGY COMMISSION 
BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet

Page 1 of___Pages 

License Number N0-7082-1

Amendment No. 2

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

In accordance with application dated March 22, 1962, License No. 50-7082-1 is amended 

as follows: 

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

8. Maximum amount of radio
activity which licensee may 
possess at any one time 

A. One-source of 35 curies

6. Byproduct material 
(element and mass number) 

A. Polonium 210

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

B. Strontium 90 B. Jordan Electronics Model 
BB-1010 Sealed Sources

B. 17 microcuries contained in 
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-1OKG-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 milli
curie 

9. Authorized use 

C. Calibration source for area and process monitoring system.

Continued:

ORM AEC-374A 
(tS-S7)

I
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7. Chemical and/or physical 
form 

A. Mound Laboratory Sealed 
Polonium- Beryllium 
Neutron Source



FORM AC•.S4A 4., ls..l." U. S. ATOMIC ENERGY COMMISSION 
BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet

CONTINUED:

Page 2 ý -oJpag 

License Number 50-7052-1 
(A63) 

AMENDMENT NO. 2
I 
F

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 regulations. A report shall be filed within.  
five days of the test with'the Director, Division of Licensing 

(See page 3)
........................................... �

I

Condition No. 12 is amended to read: 

12. Byproduct material shall be used by,-tr under the supervision of, 
MSGT William R. Gwinn, SP-6 Oscar A. Vogtsberger, Jr., or MSGT Harold 
L. Allen.  

Condition No. 14 is amended to read: 

14. Except as specifically provided otherwise by this license, the 
licensee shall possess and use byproduct material described in Items 
6, 7 and S of this license in accordance with statements, representa
tions and procedures contained in applications dated November 23, 
1960, and march 22, .1962.  

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 
transfer, the sealed source shall not be put into use until 
tested.  

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 spuroeeor from the surfaces 
of the device in which the sealed source is permanently mounted 
or stored on which one might expectcontamination to accumulate..  
Records of leak test results shall be kept in unjts of microcuries 
and maintained for inspection by the Commission.

I •.• .•-.•



FORAIA3-874A "I .. "7
U. S. ATOMIC .ENERGY COMMISSION 

BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet

Page. 3 -ofjpag

License Number 50-7082-1 -(A63).-

AMENDMENT NO. 2
15. Continued:

V 
k 

L 

f 

I'

( MAY 25 1962
For the U. S. Atomic Energy Commission 

bI t0opes Branch '?;

and Regulation, U. S. Atomic Energy Commission, Washington 25, 
D. C., describing 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 Commission: 

Region I, Division of Compliance, USAEC, 376 Hudson Street, 
New York 14, New York 

Region II, Division of Compliance, USAEC, 50 Seventh Street, 
Northeast, Atlanta 23, Georgia 

Region III, Division of Compliance, USAEC, 9S00 South Cass 
Avenue, Argonne, Illinois 

'Region IV, Division of Compliance, USAEC, P. O. Box 15266, 
Denver 15, Colorado 

Region V, Division of Compliance, USAEC, 2111 Bancroft Way, 
Berkeley 4, California 

D. Tests for leakage and/or contamination shall be performed by 
an individual named in Condition No. 12 of this license in 
accordance with procedures entitled "Polonium - Beryllium Neutror 
Source Leak Test" and."Strontium 90 Source Leak Test,"-submitted 
with application dated November 23, 1960, and "Cobalt 6o Source 
Leak Test," submitted with application dated March 22, 1962.

.



HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE SURGEON GENERAL 

WASHINGTON 25, D.C.  

1 May 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 amendment to 
Byproduct Material License No. 50-7082-1 (A63) for the U. S. Army 
Engineer Reactor Group, Fort Greely, Alaska for 35 curies of Polonium 
210; 17microcuries of Strontium 90; 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 OSWELL G. DANIELS 
as Lt Colonel, MC 

Preventive Medicine Division



%. • ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Form approved 
Budget Bureau No. 3B-R027.4

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a lice;ise, com
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 throuch 15. Use supplemental sheets where necessary. Item 16 must be completed on ell applications. Mail three copies to: U. S. Atomic Energy 
Commission, Washington 25, D. C. Attention: Isotopes Brarnch, Division of Licensing and Regulation.-Upon approval of this application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in 
accordance 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. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
person, otc) different from I (a).) 

SM-1A Operations Not applicable 
US Army Engineer Reactors Group 
Fort Greel, Alaska (APO 733, Seattle, 
Washington) 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a 
Process Control Section license, pleas indicate and give number.) 

45-6380-1 (1IsGT W. Re GWINK only) 

4. INDIVIDUAt USER(S). (Name and title of individual(s) who will us* or directly 5. RADIATION PROTECTION. OFFICER (Name of person designated as radiation pro
supervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex.  
9"!.L:GT ILLIAMi R. G%'II4, Senior Plant Pro. pienc. as in Items 8 and 9.) 

cess Control Technician (Principle). . LSGT HAROLD L. ALLEN 
SP-6 OSCAR A. VOGTSBERGER JR., Process 

Control Technician (Alternate).  
M,.SGT FAROLD L. M25 EN, Plant Superinten

dant (Alternate).  
6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.  

and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if sealed source(s), also state name of manufacturer, model 
number, number of sources and maximum activity per source.) 

A. Polonium 210 A. Mound Laboratory Sealed Polonium-Beryllium Neutron Soiirce.  
One source of 35 curies.  

B. Strontium 90 B. Jordan Electronics, Inc. Model BB-1010 Sealed Sources.  
17 microcuries contained in t-wo sourcpes of 4 microrrieos eae 

C. Cobalt 60 C. Tracerlab Sealed Source SN #437. urces 0 Jiuceac 

One' source of 1,i : millicuries.

I. UDESCKIBE PUrPOSE rF.OR WHIC.H BYPRODU[ T MATERIAL WILL BE USED. (If byproduct material is for "human use," supplement A.(Form AEC-313o) must be com
pleted in hev of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 
which the source will be stored and/or used.)

A. Po-Be source is to be used as reactor start-up source; the source will be lo
cated within the SM-1A reactor pressure vessel.  

B. Sr sources are to be used as internal calibration ýources for Jordan Electrom
ics, Inc., Model AGB-1OKG-SR, Radectors.  

C. Co source is to be Used as an external calibration -source for Riggs Nhucleonics 
Corporation installed area and process monitoring system. Source will be stored in 
an installed steel-lined, concrete source well facility, which is locked and located 
in a permanently marked Radiation Area=-,, 9( J-pW [6" 

FOR DIV. OF COMPLIANCE 
(Continued on reverse side)

Form AEC-313 
(5-58)

k.

-ch 
a.



TRAINING AND EXPERIENCE dIF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supcolemental sheets if necessary) 

S. TYPE OF TRAINING DURArION OF ON THE JOB FORMAL COURSE LGT HAROLD L. ALETRANED TRANING ,Circle anser) (Csrc.. answer)

a Principles and practices of radiation 

protec'en 

L. Radioactivity measurement standardiza 

tion and monitoring techniques and in

struments 

c. Mathematics and calculations basic to thi 

use and measurement of radioactivity

d. Biological effects of radiation

Univ. of Virginia; ALC0Product4 Y 

SceecayIY Cr.lcla Powe 4 e o e 

APiPR-) Ft 3elvoir, 'Ia.; ?.:-2AJ 
Centu rYes No Yes No 

Same as above I 

SaeaIaoe Yes No Yes No

,;I- p, is rhtT urt-

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

II
Yes No Yes No

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION Of EXPERIENCE TYPE Of USE 

Co-601 507mc S1.-I, Fort Belvoir, Va. 4 yrs Calibration 
Pu-23 . lComc sa.e "1 it 

Po-2(1 lOOnc sm:e It it 

Po-21 15c F-,A, C--A p Century, Green 'lnd 1 yr It 

Po-,11) 5C . same 1 , __ Reactor Start-in Sour(e 
10. RADIATION DETECTION INSTRUMENTS. (Use supplementol sheets if necessary.) 

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE 'WINDOW THICKNESS USE 
(include make and model number of each) AVAILABLE DETECTED (mr/ihr (mg/cm) (Monitoring, surveying, measuring) 

Refer to co,:plete inventory of survey ins rumnents uscd at S!,M-lA ir I~closure 3, of 
S::-lA :1ei:.oranmJ.. '.umber 5, 1962,I3M:-lA Ra 7iologica1 Zecurity and Control", attached 
to this application as Enclosure 1.  

Training and experience of Gwinn and Vog berger incldeg on initC ql application of 
123 :ov. 1960. 1 1 ILI T - I

. THOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.  
1`tiru:ents are routincly c-librated- once a month using standard sources ao':ropriate t 
the rad1atio- -detected and ýnstrunier,%t e:esitivity ranges Sources includee standar.  
V-23, .. -,,R:-,9 and Co-60 calibrators for survey !rstruKents.  
12. FLM BADGES, DOSIMETERS, AND B1O-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and pocessing, or name of sur"lier.) 

RIcfer to Inclosures 1 and 3 of Si-lA ,cmorandum Muribe! 5, ,I. 3-lA 1RaJolo-ieal 
Security and Control", attacheC to this application. Self reading dosm.ters, -vrmna 
an. neJtron sensitive, v.I1l be vorn by operating personnel and rechar- ed dily.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 
13. FACILITIES AND EQUIPMENT. Describe laboratory focilities eid rn handý _en' ri, storoge.conto nets, hýeld ngume hoods etc. •pleotoiy sketc / 

of facility is attoched. (Circle answer) Yes , No . SaI.L It"I;re In i.I I -9llcale: 0 ;iO O10..O

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection progrin including control measures If opplicatbon covers sealed sources, submit leak 

testing procedures where applicable, name, trhning, d e r Ience of persento petforgm leak tests, and o men's for performing initial radiation survey, serv

icing, maintenance and repar of thýsource 71, OneTosures I anu•L for raQ&Maon 'ro tection pro--ram. LeaT 
test Trcce.ures 'or No an, r sources submitted in a'plication, 23 ýTov 1930.C Co source

b.o ued disk f1  d yrv isoo s n employed. specify name of company Other-se, sub-t detailed descriphoi at methods which will 
be used lor disposnrg of rodioctach -oslits and wil.minats of the type and amount of octnýity involved.

CERTIFICATE (This item .Must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ONkBEmF OF THE APPLICANT NAMED IN TEM t, CERTIFY THAT THIS APPLICATION IS 
PREPARED IN CONFORMITY WITH TITLE 10. CODE OF FEDERAL REGULATIONS. PAR\I,30. AND THAEF.0'A 1 " A 3N C INED HEREIN, INCLUDING ANY 
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KINOWLED AND BELl 

e a 

- ~ Ap io z 9 6 1 S ) , l i V/ -A C i• 
, ., . ." 

Date 22 1.arch 1962 Q K'A ED _VLAJ

V-~ -J \[• .Title of certifying official 

/7Q

PO • 07 407"2

*

*

WARNINO.--I8 U. S. C., Section 1001; Act of Jun-2. 1941].a-S tot 749. makes it a criminal offense to make a willfully false statement or 
representation to any department or agency of the United States as to any matter within its jurisdiction.

r -" Page 1woFor. AEC-313 (5-58)



DEPARTMENT OF THE ARlrY 
OFFICE OF THE CHIEF OF ENGINUEERS 

USA Engineer Reactors Group 
SM-lA Operations 

APO 733, Seattle, Washington 

~ARGSM 22 March 1962 

SUBJECT: Amendment to Byproduct Material License 50-7082-1 (A63) 

T \The Surgeon Gen al 
Department of e Ary 
Washington 2 , D. C.  
ATTN: MED -P0 

THRU: C nding Officer 
U Army Environmental Hygiene Agency Smy emical Center 
Maryln 

T : Commanding Off er 
Fort Greely, Alaska 
ATTI* : ARGC.D / 

1. References: 

a. AR 40-580.  

b. DA Circular 40-17.  

c. Letter, ARGSM, SM-lA, subject: "Transmittal of Applica
tion for Byproduct Material License, AEC Form 313", dated 23 November 
1960.  

d. Letter, NEDPS-PO,OTSG, subject: "Byproduct Material Li
cense", dated 27 January 1961.  

e. Letter, ARGSM, SM-lA, subject: "Amendment to Byproduct 
Material License", dated 14 February 1961.  

f. Letter, NEDPS-PO, OTSG, subject: "Byproduct Material Li
cense", dated 27 March 1961.  

BFF Q~7FUM '

k



IL

ARGSM 22 March 1962 
SUBJECT: Amendment to Byproduct Material License 50-7082-1 (A63) 

2. It is requested that the subject Byproduct Material License be 
a'ended as follows: 

a. Item 8.A.; change to read: "One source of 35 curies".  

b. Item 8.B.; change to read: "17 microcuries contained in 
two sources of 4 microcuries each and three sources of 3 microcuries 
each."

c. Add to Nots 6, 7, 8 and 9, Item 6.C., 7.0., 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: 
AEC Form 313 w/inclosures

4•tCHARD L. HARRIS 
Major, Corps of Engineers 
Officer-In-Charge, SM-1A Operations 

2
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Cobalt - 60 Source Leak Test

Puroose 

Procedure 

Instruments

Freouency of Test 

Sensitivity 

Records 

Incl. 3

Leak testing shall be performed periodically to insure 
that no leakage exists from the handling, storage and 
use of the sealed radioactive 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 crystal. Positive results will be regarded 
as indicative of a leak and tVe source will be return
ed to the manufacturer for repair or replacement.  

1 each Radiation Instrument 
Development Laboratory (RIDL) 
Decade Sealer, Model I•o. 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 equal to 9Xl0- 4 uc which 
is significantly more sensitive than is required.  

A permanent record shall be maintained which contains 
the date of .performance and results of all source 
leak tests.



DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ENGINEERS 

USA Engineer Reactors Group 
SM-lA Operations 

APO 733, Seattle, Washington 

MEMORANDUM 5 March*1962 
NUMB R 5 

SM-lA RADIOLOGICAL SSCUR;ITY AND CONTROL 

1. PURPOSE: The pur 1 .ose of this memorandum is to establish 

procedures and policies governing the prosecution of health physics 

activities and the maintenance of effective radiolo.,ical safeguards 
at SM-lA.  

2. GEI•ZRAL: 

a. Direction and general guidance in the establishment of 

a radiolo.ical security and control program is set forth in Section 

VIII, "Radiological Safety" of reference 20.s. and in paragraph 9.  
of reference 20.w.  

b. This Activity will, to the maximum extent possible, 

conform to the policies set forth in rcference 20.ee. Continuing 

liaison will be maintained with the Chemical Officer, USARAL, and 

Radiological Safety Officer, USARAL, in all matters pertaining to 

SM-1A radiological 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, A:TN: ARACM.  

c. The provisions below shall become effective upon the 

date of SM-lA facilities transfer to the Government, exce3t in 

those instances where prior implementation is a prerequisite to 

Contractor sponsored operations, (Contract No. DA-95-507-ZAG-1116).  

3. RESrC::SIBILITIES: 

a. General: Ultimate radiological security and control 

responsibility is a function of command; command at SM-IA is exer

cised by the Officer-In-Charge. The Senior Plant Process Control 

Specialist (a health physics and radiochemistry technician), SPI-CT, 

reports to the Plant Superintendent by advising him in matters re

garding radiation health hazards as well as by perfcrming specific 
functions desi.gned 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-radiochemistry and health physics technicians 

H FOR DIV. OF .COMPLIANCE C1
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ME24ORANDUM 5 March 1962 
1-UMBER 5 

provides 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

cosure to ionizing radiation to the lowest practical level and to 
understand and a-'ply nationally accepted radiological safety stan

dards to SM-lA operation. It is the responsibility of the tech
nician to perform monitori-ng; services required for the maintenance 
of these standards and provide operating supervision with technical 
staff assistance.  

b. i-lant Superintendent: 

(1) Responsible to the OIC, S',-lA for the implement
ation and maintenance of these and subseq1uent policies and proced
ures relatin7: to radioicical security and control.  

(2) Act E S--A Radiological Protection Officer, (see 
below).  

c. :lar.nt Superviscr (iNCIC): 

(1) E•;ercise i:.,mediate olperational control of radio
lcJical-..security and con.trol activities as directed.  

(2) ConsuLt %iih the , POT on all matters within the scope 
of these instructions which uay iffect ;..e prosecuition of plant 
operations, maintenance and repair.  

(3) Advise the S-;CT of any revisions, additions, or 
::o~iific.tions to plant op.1r;oi. roccIures, suift or raintenance 
and reair scledules, or zc¢ iitions of o-,erations.  

d. Shift Supervisor: 

(I) Supp:ort and enforce all instructions and orders 
relating to radiolo,-icl security and control during the shift.  

(2) Be prepared to assume the responsibilities of a 
irant rrocess Control Technizian (health physics) in the abrence 
oV suc- a tec:inician.  

(3) Consult, as re.:.a`re," , wit% . the SI-'PCT in effectnr.' 
(1) above.  

2 
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MEMORANDUM 5 March 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-lA photodosimetry.  

(3) Read, record, and recharge pocket dosimeters daily 
or at shorter intervals as may be requ.ired.  

(4) Provide first echelon (user) maintenance on all 
health physics and radiochemistry equipment; initiate work orders 
on itea.6 requiring more extensive maintenance.  

(5) Maintain the S£1-lA Health Physics and the SM-lA 
Chemistry and Radiochemistry Logs.  

(6) Calibrate radiation detection, monitoring, and 
counting equipment to insure accurate performance; maintain cali
bration records.  

(7) Assess, delineate, and supervise the maintenance 
of controls relative to contamination and radiation within the SN-1A 
control area by: 

(a) Radiation surveys.  

(b) Plant process and area monitoring.  

(c) 'ersonnel 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-lA responsibilities.  

(10) Supervise, control, and administer the packaging, 
shipment, and/or transfer of radioactive materials within the scope 
of SM-lA responsibilities.  

3 
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MEMORAJDUM 5 March 1962 

NUMBER 5 

(11) Where required, supervise prescribed methods of 

personnel, equipment, and facilities decontamination.  

(12) Evaluate potential radiological z,.ards and make 

staff recommendations in this regard to the PlaAc Superintendent.  

(13) Schedule and coordinate routine physical examin

atioxis and clinical analyses.  

(14) Prepare and maintain such records as may be re

quired by this or other pertinent verbal or written instructions; 

similarly initiate and submit reports as-dir4cted.  

(15) Serve as principal licensee for those byproduct 

materials at SM-lA which are specifically licensed by the Atomic 

Energy Commission.  

(16) Undertake other actions and duties required to 

protect personnel from radiation hazards, not specifically ident

ified above.  

f. Operating Personnel: 

(1) Cbserve all -olicies, procedures, and specific 

instructions pertinent to radiological security and control.  

(2) Report all potential, incipient or actual radio

logical hazards, incidents or accidents suspected or observed to 

operating supervision and process control personnel.  

g. Radiological Protection ufficer: 

(1) Responsible to command for operational supervision, 

control, and administration of all radiolojical security and control 

matters pertaining to the S11-1A.  

(2) Execute all policies and directives of command 

within the scope of radiological security and control.  

(3) Perform or supervise the fulfillment of all secific 

duties or requirements of the terms of any specific license of the 

Atomic Energy Commission in effect at SM-lA.  

(4) Assume all responsitilities specifically set forth 

in Department of the Army or Technical Service public.ations pertinent 

to individual byproduct material 'rilitary supply items used at SM-lA.  

~4 
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(5) Serve as an alternate licensee for those byproduct 

materials at SM-lA which are specifically licensed by the Atomic 

Energy Commission.  

h. Isotope Committee: Review and approve in advance of 

purchase of radioisotopes, proposals for use, in compliance with 

reference 20.e.  

' . I'AXIMUM ?E.MISSiBLZ EXPOSURES A..D COCNGCERATIONS: 

a. iermisrible Dcje from External Sources of Ionizing 
nn•di, tion : 

(1) External Sources in Control Area: 

(a) ?ersonnel Expo3ure Limits: 
Dose 

Condition of 
;x,.osure Reins/Week Rems/ctr Rems/Yr 

'dhole body (including 0.3 3.0 5.0 
critical organs) 

Hands and forearms; 18.75 75.0 
feet and ankles 

Skin of whole body 7.5 30.U 

(b) A daily whole body dose in excess of 50 r.rer 

will not normally be permitted. Exceptions will be made only in 

cases of operational necessity as determined by the CIC or Plant 

Superintendent, Sr-1A.  

(c) The total maximum cumulative exposure at any 

time for mersonnel is 5 .N-18) rem, where N = age in years of ex

posed indiviIual and must be greater than 18 (an average KPD of 

100 mrem/week). Credit per day to compensate an overexposure (tech

nical) is ,'/J mrem. Example: an exjosure of 700 mrem in one w:eek 

is 400 mrem more than permissible; 400/50 = 8, the number of days 

durinr which no occupational exposure may be permitted.  

(d) Technical Overex:,osure: A technical over

exposure is estabAiihed by a film badge reading of 300 mrem or i:;ore 

for a one week period. I-f the podket dosimeter total for a week 

is 300 mrem or more, the film badge must be dispatched impediately, 

or as soon as possible, for official determiination of exposure; 

5 
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MEMORANDUM 5 March 1962 

NUMBER 5 

no further exposure is normally permissible until the report is 

obtained and disposition made. Determination as to the use of such 

an individual will be made by the OIC, SM-lA. Repor'ts and medical 

evLluation concerning technical overexposures are discussed -below.  

(2) External Sources Outside Control Area: 

(a) ;ersonnel Exposure. Limits: 

1 2 mrem in any, one hour.  

2 100 mrem in any Leven consecutive days.  

2 0.15 rem in one calendar year.  

(b) Possession or use of radioactive materials or 

other sources of radiation outside the control area are not presently 

ctintem.lated.  

b. Permrisszible Concentration for Pote. tial Internal Sources 

of Ionizing: Radiation: 

(1) Potential Internal Sources Inside Control Area: 

ý,p...icable Maximum Permissible Concentrations are identified in 

Acpendix B, Table I (including ex.lanatory notes and table) of 

reference 20.y.  

(2) Potential Internal Sources Outside Control Area 

(governin6 concentrations in plant effluents to uncontrolled areas): 

A.,plicable Maximum Per!insible'Concez.trations are identified in 

A-,endix B, ':>ble II (includin6 exjlanatory notes and table) of 

reference 20.y.  

(3) If an individual is suspected of having internal 

deposition of one or more radioisotopes, the most expedient means 

of evaluation generally 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.  

c. Contamination Limits: Paragraph B., below.  

5. PZRSO0NZL MONITORING: 

a. General: Monitoiring of exposiire t9 ionizing radiation 

of all personnel when within the control area is required. Direct 

SDIV. OF COMPLIANCE/
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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 chept region and not lower than the belt line. They are sen
sitive to X and gamma radiations. A scale reading 0-200 mr (the 
cumulative range) is visible through the viewing portal if tie 
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 aosi
meter or, film badge outside the Control Area. The use' of the pocket 
dosimeter is important because it is tne only immediate means of 
estimating the dose received by an individual from an external source 
during a job involving a radiation hazard. To help assure proper 

performance, each pocket dosimeter will be calibrated at uniform 
monthly intervals and must be accurate within t 10%.  

c. Film Badges (photodosimetry): 

(1) The film used is sensitive to beta, X, and gamma; 
the clip-on badges are to be worn on the chest region no lower than 
the belt line. The reported reading of the filr. 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, which is a 
permanent part of the individual Health R..cord kept at the P.o:;t 
Dispensary, Fort Greely. (Reference 20.b.) A cumulative record 
of exposure of each individual muft 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, based 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 the ind iuidual shall normally be allowed.
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4UTBE R 5 

(2) Film badges may be used as ciamulative monitors for 
area beta and gamma activity.  

(3) Arran.ements have been made by the CIC, SE,'-lA, to 
also use neutro:i badges during the initial testing and startup 
1e-riod of SM-lA for personnel monitoring; additional authorization 
provides for the use of up to five (5) such badges for area moni
toring.  

(4) Informa-tion of Film Badge Zervice (photodosimetry) 
a• -urnijhed by the Sacramento Signal Depot: Inclosure 1.  

d. Control of Monitoring Devices: 

(1) SM-lA Me,.lorandumr lNumber 1, 1960.  

(2) Control Instructions: 

(a) All visitors rejuiring entrance into Radiztion 
Aree.-s wilh be is3ued two chr;rged pocket dosimeters.  

(b) Personnel monitors snhal be worn on the fro•nt 
of the outer garment at- all times the individual is within the 
Control Area.  

(c) No monitoring unit once used by cne individual 
su.al1 be assigned to or used by another individual during the 
mcnitorinz -.eriod in which it was once assigned and u:sed.  

(d) Each time a person leaves thc control area., n.  
s,_-_1 leave his film badge and pocket dosimeter, if insued, at the 

I des"..  

(e) socket dosi.Leters will be Pro:1erly identified 
withr t:ie indivi-ia user,, or his film badge, and store-d for dalily 

r o!,e s;n3 

(f) Any lost or missing badges or -ocket dosimeters 
sh1 be i ...... ditely reported to the Si-SCT.  

e. Records of Accumuleted and CuExulative Dose: 

(1) A-C Form 4 -(modified) will be maintained as a 

record of :]re-viously accumulated occupational dose, i.e. an 
occu:<•tion! expo5ure hi tory for, all e-l1yment rior to entry 
ino (oen.tional assig:nrment :ith) or attachment to an elemcent of 
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the Army Nuclear Power Program, from the time the' individual was 

18 years old. This form shall be additionally executed to 'indicate 

the individual permissible dose &s of 1 January 1961; the dose will 

be recalculated and the form ieplaced annually, with current entries, 

on the individual's birthday.  

(2) Cumulative occupational exposure history shall be 

maintained on DD Form 1141 in accord with reference 2.b., as in

dicated above.  

f. iotification of Exposure Dose, Transient Personnel: 

All ;.:ersonnel entering the SM-1A Control Area, for which records 

are not maintained as indicated in subparagraph 5.e., above (non

S.`.-lA crew personnel), will be separately advised, subsequent to 

receipt of the completed "Photodo-imetry .Peport", of the dose re

ceived during their visit.  

6. ,;CNITOBR-IJ OF U-NTROL AREA A-D E' FLUENTS: 

4 a. Survey: A survey is t.e evaluation of a radiation 

hazarld, if present, in a work area, generally with portable or 

r.oofle instrumentation.  

(1) Routine surveys shall be made in areas of the olant 

(within the Control Area) on a r,,lar schedule. Surveys include 

an evaluation of the following; 

(a) The dose'rates -resent at all wori, stst4sns 

under re•:resentative operating conditions.  

(b) The presence of an unsuspected dose rate in 

all accessible areas to personnel within t.,e control area.  

(c) Thr levels of radiation at the perimeter of 

eac>i Radiation or LiehoR2diation Area, (this includes readir.Ls on 

accessible roofs, floors above, ceilings below and at walls in rooms 

ad.joining such areas).  

(d) The unsuspected presence of surface contar.

in:-tion in work or :eneral areas.  

(e) The determination of airborne contamination at 

all work stations.  

(2) Special surveys will be made to assess dose rates 

and contanination problems so as to prescribe controls fpr Rhadiation
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Work Permits, shipment of radioactive 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 !.!onitoring: 

(1) Fixed area radiation monitors are providei,-at 
select points, to continuously detect, measure, and record the 
presence of gamma radiation and to warn the operator of any abnormal 
situation which may be or become hazardous to personnel. This in
strumentation monitors the following areas: 

(a) Spent Fuel Pit.  

(b) Demineralizer Room.  

(c) Laboratory.  

(d) Vapor Container 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 deemed a~propriate by the Plant Superintendent or OIC, 
SM-1A.  

c. 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 condensed 

steam) and to warn the operator of abnormal activity levels for 

which investigative or corrective actions, not aut'omatically prompted, 

must be taken. This instrumentation is located at the following.  
locations, (asterisk indicates applicable process valving is.trip ed 

closed automatically as a result of an abnormal activity level 
signal): 

*(a) Primary Blowdown - upstream of demineralizer.  

(b) Primary Blowdown - downstream of demineralizer.  
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*(c) Main Steam (includes post heating and laundry 

steam).  

*(d) Steam Generator Blowdown.  

"(e) Primary Blowdown Cooler (inner Vapor container 
cooling water) - downstream of blowdown cooler.  

(f) Service Water -<eturn - upstream'of condenser 
overboard line.  

(2) ',later samples are taken on a regular basis at select 
points. All water sanples are assayed for beta-gamma activity to 
detect increases in activity and ascertain .whether Cross fiscion 
products are present. Samples are taken at the followini. locations, 
(samples normally taken for water chemistry analyses alone arc not 
included): 

(a) P-rimary 21o.:;ccwn. a 
(b) Denineralizer -.ffluent.  

(c) Primary Make-us T'ank.  

(d) Circulating Water Discharge.  

(e) Steam Generatcr Blowdown.  

(f) I-ain Steam.  

(g) Vapor Container CoolinC .iatr - do.;n�trc-, of 
blc-;.down cooler.  

(h) Hot Waste Tanks.  

(i) Laboratory Waste Tar.s.  

(j) Well Water.  

(k) Steam Condensate.  

(3) Source Summary of Activity, Secondary i-roces3 
Fluids, (activity monitored by j)rocess monitors and samples.): 

I I 
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LOCATION 

Service Water to Recharge.Well 

Steam Generator Blowdown 

Main Steam 

Condenser Hotwell

Feedwater

d. Area and Operational 
inclosure 2.

POSSIBLE SOURCE(S) 

Primary Coolant leakage at: 
Steam Generator (SGUBlot;down) 
Primary Blowdown Cooler 
Inner Shield Tank Cooling Coils 
PCI, #2 
PC? #1 (Condenser Hotwell to 

SG Blowdown) 

Primary Coolant le.akage at.: 
St'eami Generator 
PC? #1 (Condenser Hot'well) 

Primary Cool-ant leakage, re
sulting in volatile or -aseous 
activity, at: 

Steam Generator 
ICI; "'I (Condenser Hotv-elP) 

Primary Coolant leakage at: 
PC1ý //l 

Volatile or gaseoua activity 
added to condensate from: 

Main Steam 

Primary Coolant leaka-e _.t: 
PC 1-l (C:nnden&er Hotwe1!) 

.7rocess :IonitorinC :.ysten. (schematic:

e. Effluent I:onitoring: 

"(l) Liquid: 

(a) SM-lA Memorandum Number 6, 1962.  

(b) All effluent solutions shall be considered 

contaminated and shall be continuously monitored or periodically 

sampled at the final point of effective control. Samples of stored 

liquid waste. will be radiochemically analyzed in tce SM-1A-i.rocess 

Control Laboratory, prior to movement of waste throu.:h the effluent 

discharge lines to Jarvis Creek.  

2 
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(c) No solution shall be discharged from the plaAt 

control area in excess of the limits specified ir% paragraph 4.b.(.2), 

above, except through the effluent lines to the Jarvis CreeX dilution 

facility. No solution shall be discharged to the environs in 

excess of the limits specified above. .  

(2) Gas: 

(a) SM-lA Memoraridum •umber 6, 1962. ' 

(b) All effluen't gas from S].-lA shall be considered 

notentially contaminated qerosol and shall be monitored at the final 

%oint of effective control with portable or mobile kir monitors 
Where not s-ecifically monitored by the stack air monitor.  

(c) Sources potentially kiving rise to airborne 

activity are monitored by a stack air monitor; particulate activfty 

will be removed by air filtration.  

(d) Effluent discharge shall be coritrollod such, that 

average concentrations and the average annual concentrations do not 

exc'eed the limits of para-raph 4.b.(2), above.  

(e) In the event abnormal activity levels or in

creases in activity levels are detected, sources shall be ident

ified and iso-lated; further disc.harge, involvinJ 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 subsequent to a period of operation, 

is sealed during operation and served by a separate decontamination 

system. No vapor container air shall be discharged to the environs 

until the concentration of radioactivity is reduced to within re

lease limits.  

f. Survey and Samiling Schtkules: 

(1) Surveys (smear samples and area radiation levels): 

A "EA TYPE FRE.UENCY 

Demineralizer Room Area Daily " .  

DerAineralizer Room Smear Weekly 

135 
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Laborator'y 

La .oratory 

-rimary :.'a'eup -lump tirea 

rir:.mary !'aeuip -ump Area 

Lunch Area 

I-unch Area 

-t'-er ._enerai rplant Areas 

thcr Tneral -!ant A-'reas 

*Ztack EMfluent 

*.jem.ireraiizer Rooma 

Laboratory (during prizi-ry 
sa'pe -roces sin.g) 

i-ump R~oom 

.nairtcnance Shomýs 

'control Foom 

iurbine A'.rea (in arca of 
steam leakage)

5 March 1962

T YPE 

Are a 

Smear 

Are a 

Smear 

Area 

Smear 

Area 

Ccjn t ir. u oas Iy 

C on t-*,n. u ou s 

Da il1y

FREjJEN.CY 

.Daily 

Daily 

')aily 

.ee1kly 

Daily 

>aily 

-.aily 

*.eer,'ly

.4eekly 

..:eekl-y 

deekly 

Weekly

(3) Process Water Sa.-ples:.  

POINT FE.JG 

iPrimary Blow;down Daily 

Demineralizer ifflue nt Daily-

14 
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-rimary Make-up Tank JWeekly 

;ircu1ýtifng Watei Discharge Daily 

3team Generator Blowdown Daily 

Main Steam Daily.  

Vapor Container Cooling -ater deekly 

Hot daste Tanks 1' Level 

Laboratory Waste Tanks 40" Level 

Steam Condensate Daily 

',Iell Water Daily 

g. ý'ost Steam and Condensate System :onitoring: 

(1) A monitoring program will be undertaxen to detect 

any possible carry over of steam-borne activity to the Fort Greely 

post steam system, undetected by monitoring activities within the 

SM-lA control area. This program will include: 

(a) Water sample analyses for gross beta-L-amma 

activity.  

(b) Area radiation surveys for gamma activity.  

(2) Water samples will be taken from steam system con

densate at the strainers, upstream of building sur~ge 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.  

(4) The following buildings and rooms are selected as 

being representative cf -utilization,-habitation., and location: 

Bldg. 801, BOQ, Company Grade O(ficer's 'Quarters.  

Bldg. C05, Post Ordnance Shop,.Shop, Area.  

15 
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Bldg. 603, Post Engineer's Cffice, General Otfice 

Room.  

Bldg. 655, USA Cold '.deather and Mountain School, 

Classroom - Auditorium.  

(5) Initial sam.ples and surleys will be taken :rior to 

j lant stýýrtup, to establish background, and each thirty days there

after. At least four such observations of each building shall be 

•:;ade prior to startup.  

a. Environmental monitoring consists of the maintenance of 

select collection points, for samples of air, airborne particulate, 

surface water and subsurface water in the proximate area of SM-lA, 

and the assay of these sam.les to establish lon" range records 

of bach--round radiation levels. The present program is conducted 

by th'r. Chemiicl Corps Arct-c Test ctivity, .with monthly sampleI 

assays provLded SX-1A. Location and type of sas.ples collected are 

in_.-cat:ýd below: 

(1) Gummed :'apr Stations: 

(a) Ap,,ýrox. 27'"0' east of pl-i:nt site.  

(b) A~prox. 2800' north of plant site.  

(c) Approx. 2400' north;¢est of plant site.  

(d) Aiýjrox. 2600' west, southw.:est of plant site.  

(e) Approx. 5500' north, northwest of plant site.  

(f) Appro. -2800' north, northwest of plant site.  

(g) Approx. 1300' south, south-west ofiplant site.  

(2) Air Sample Station: At plant site.  

(3) Precipitation Station: On roof of Bldg. 606.  

(4) Surface water stations: 

a. Tanana River Bridge: 

1 Sediment.  

6 6 
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2 Filt3.~te.  

SResidue, 

(b) Jarvis u.rcek at Richardson Highway: 

"1 Sediments.  

2 Filtrates..  

SResidue.. / 

(c) Delta River (just below Tanana River Bridge): 

1 Sediment.  

2 Filtrate.  

SResidue.  

(5) Subsurface Water Stations (wells): 

(a) Near Bldg. 606.  

(b) Buffalo Lodge on Richardson Highway.  

b. Continuing liaison shall 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.  

8. SM-lA RADIATION MONITORING INSTRUMENTS: Inclosure 3.  

9. CONTROL OF RADIOACTIVE MATERIALS: SM-lA Memorandum Number 
17, 1960.  

10. RADIOLOGICAL MEDICINE: SM-lA Memorandum Number 15, 1960.  
110 RADIATION '.RK PE•I1TS: 

a. The Radiation 1-'ork Permit (Inclosure. 4) is used to insure 
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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 Permit.  

b. Types of Permits: 

(1) Routine permits shall be issued to cover all routine 

operations performed by crew personnel within Radiation. or High 

Radiation Areas and will be approved, as required, for extended 

periods of time.  

(2) Special permits shall be issued to cover all special 

or non-routine operations or maintenance and repair work performed 

by any individual in an actual or potential 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 1-ermit be 

a license to perform a job; rather it is an instrument of notification 

of the radiological hazards involved, if any.  

e. Survey measurements are to be entered as a dose rate, 

i.e. mr/hr. Should the dose rate vary within the Radiation Work 

Ar-ea, the low and high measurements will be recorded.  

f. Execution: 

(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 fqllowing personnel may authorize ,he starting 

of work: OIC, Plant tuperintendent, Plant Supervisor (NC6EC), or 

Shift Supervisor. Evidente of authorization is the signatgre-of 

any of the above on the j 1t. , 

18 
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(3) A permit may be termirn. ed by any of those ident

ified in the preceeding subparagraph, Process Control Technician, 

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.'

(4) Every individual performing work, observing, super

vising 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, wherd applicable. The reading 

of the self-reader will be noted upon entry into and return from 

the Radiation 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 w.ith the terms of the permit.  

12. CAUTION SIGNS, LABELS, AND SIGNALS: 

a. Posting: Section 20.203 of reference 20.y.  

b. Exceptionst Section 20.204 of reference 20.y.  

13. CONTAMINATION CONTROL (including waste disposal): SM-lA 

Memorandum Number 6, 1962.  

14. PACKAGING, HANDLING, AND TRA14SOR0TATION OF RADIOACTIVE 
"-MATePIALS:

a. Radioactive materials shipped from the SM-1A, where this •.  

Activity is responsible for making such shipment, shall be paclkaged 

and labeled in accordance with Sections 20.203 and 20.205 of 

reference 20.y.  

b. Applicable regulations of the Interstate Commerce Commission, 

regarding this topic, are compiled and presented in reference 2. tt.  

The OIC, SM-lA shall coordinate radioactive materials' shipments 

with the Transportation Officer, Fort Greely, and provide the 

Transportation Officer with such technical assistance a-s may be re

quired, including personnel for assistance in handling, radiation 

monitoring, and inspection.

c. SM-lA Memorandum Number 15, 1961.  
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15. RADIOLOGICAL EIMERGu;CIES OR A 3-N AL C' .....  

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 conditions not defined 
as Nuclear Reactor Accidents/Incidents.  

(2) Emergency or abnormal conditions arising from con
ventional or fire accidents which do not fall within the definition 
of Nuclear Reactor Accidents/Incidents are treated in other memo
randa; the preventive nature and response provisions of these 
instructions are applicable however to any security program and are 
referenced in the NRAICP below.  

:b. Classification of Emergencies and Abnormal Conditions: 

(1) Technical overexposure (photodosimetry), defined as 
established exposures in excess of the limits set forth in para-' 
graph 20.101 and in exceps Of the weekly MPD set forth in TB Med 254.  

(2) Internal exposures.  

(3) Loss, damage, theft, or fire involving radioactive 
materials.  

(4) Levels of radiation or concentrations of radioactive 
materials in excess of the limits established for an unrestricted 
area (outside SM-lA Control Area), in paragraphs 20.105 and 20.106, 
lOuFR20, the source of which is SM-lA, including the spread of 
contamination by personnel or equipment from the Uontrol Area.  

(5) Excessive exposures of personnel to concentrations of 
radioactive materials in the restricted area (within SM-lA uontrol 
Area), in violation of paragraph 20.103, 10-CFR20..  

c. General Emergency Instructions: 

(1) Votification: In the event of any of the occurrences 
classified in subparagraph 15.b. above, the senior SM-lA supervisor, 
on duty will notify the following in the- order indicated until all 
have been notified: 

20 
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(a) CIC, SA'-lA.  

(b) Plant Sup-rin-endent, SP-IA.  

(c) :lant Supervi-£or, S1-iA '(NCOIC).

1.i~~..1..; 
___ 

S (h) :•,.dio1iozcJ. •rotection Office-r v;.i Y•ervi .....  

and •irLct h conduct of all uctivities c; etnent to t evalu Utin, 

contreuI allevi-tion, an climination of the emergency cCw2ition.  

(b) S,-1A Process Control iersonnel will: 

1 On the basis of information indicatinE the 

location, type, and nature of the emency, select appro-priate 

emergency control equipment and supplies from emergency provisions, 
in addition to standard operational materiel. An inventory of el'er

gency materiel, other than that routinely used, shall-be maintained 

by Procecs Control lersonnel; these emergency provisions 3hall be 

inspected monthly by the Radiolooical Protection Officer for com

pleteness and serviceability.  

2 Evaluate the emergency condition and estab

lish boundaries of Radiation Areas based on radiation levels and/or 

extent of contamination; a Personnel Contamination Control Point 

shall be established on the area perimeter.

Assist in the decontamination and removal of

Ljured personnel.

4 Post, isolate, and continuously monitor the 

area or areas subject to the emergency condition.,

When spreadable activity ib present, conduct 

surveys of uncontrolled items required such as an ambulance, stretchers, 

blankets, fire equipment, etc.  

6 Continue to assist the Radiological Protection 

Officer and other emergency personnel as directed.  

7Completely document the emergency as to the 
.individuals involved and the'nature of the radiological conditions.  

(c) Other Emergenct' Personnel (including crew mem

bers, Post RAMDET p sonnel, fire i, medical personnel, guards, 
etc.,) will:

21
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1 Obtain and wear an emergency'film badge and 

two pocket dosimeters from the ,SM-lASecurity Guard. It is not 

necessary that these items be logged individually upon entry, but 

. individual identification must be established prior to departure.  

2 Observe all instructions of the Radiological 

Protection Officer.  

. Unless otherwise advised_,obtain__ respiratory 

protection before entering and working *n a Radiation or High 

,.Radiation Arga.  

4 Minimize any time sepent in a Radiation or 

SHigh Radiation Area.* 

SRemain in the vicinity of the established 

Contamination Control Point until their person, clothing, and e-uih

ment are surveyed and released by a SM-lA Process Control Technician 

or other health physics technician.. Medical attention will take 

priority over this contamination control procedure, however personnel 

involved must be monitored as soon as conditions pqrmit; where possible 

treatment should be performed within the SM-lA control area; under 

no circumstances will extraneous equipment or material, be permitted 

to leave the area in connection with this exception.  

6 Use only fog nozzles when fighting fires in 

Radiation Areas with water; use, where possible, carbon-dioxide'.  

equipment or small hand extinguishers..  

7 Never use water for fighting fire in the. fuel 

vault.  

(3) Emergency Exposure Lbvels: 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)t the degree of this overexposure must, 

of course, be kept to the absolute minimum and, if such exposure is 

permitted, it must be justifiable. No routine or periodic task can 

be considered justificatXon for recurrent pJanned overexposure.  

Permission of an overexposure is a command ýecision. As directed in 

reference 20.w., the OIC will be guided'by.paragraph 10 of reference 

20.u. in permitting any Ovgrexpesure 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 -- 7y period would require many months 
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of non-exposure time', no less than three weeks of exclusion from 

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.- Medical 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 evacucated 

(and then replaced) as soon as possible. If the external doýie is 

25 rem, or if there is enough of a po-sibility of serious internal 

cont-amination to require hospitalization for evaluation, DD Form 2r 5 

must be submitted.' 

d. Nuclear Reactor Accident/Incident Control Plan: Inclosure 5.  

Notification and Reports: Paragraph 18, below.  

16. SANITARY RUPG:T: The OIC, SM-lA will routinely provide 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 Engineer Sanitary Report.  

17. TECHNICAL AND HEALTH PHYSICS INSPECTION, SM-lA: Policies, 

procedures, and guidelines pertinent to the conduct of technical 

and health physics inspection of the SM-1A within Department of 

the Army and the Army Nuclear Power Pro:!ram are set forth in references 

20.k., 20.n., and 20.ff.  

18. RECORDS AJD REPORTS: 

a. SM-1A Memorandum 7, 1961.  

b. 31]1-lA Memorandum 13, 1960.  

c. Inclosure 6., "Reporting Requirements for Emergencies 

and Abnormal Conditions".  

d. Pertinent information relating to SM-1A radiological 

security and control is routinely reported in Section 5, of the 

SM-lA Monthly Operating Report, reference 20.x.  

19. SUM ARY OF RULES OF RADIATION PROTECTION: Inclosure 7.  

20. REECES: 

a. AR 40-414.  

b. AR 40-431
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c. AR 40-571.  

d. AR 40-573.  

e. AR 40-580.  

f. AR 40-582.  

g. AR 385-10.

h. AR 385-30.  

i. AR 385-40.  

j. AR 500-60..  

k. AR 742-12.  

1. AR 755-380.  

SB 11-206.  

n. TB ENG 184.  

o. TB MED 247.  

p. TB ME-D 254.  

q. ER 385-1-1." 

r. ER 385-1-3.  

s. EM 385-1-1.  

lE 385-1-24.  

u. EM 385-1-27.  

v. EM 385-1-28.  

w. EM 385-1-32. 

xE. 700-3-3-' 

y. Tite lo, Chapter i ] 

z. NBS Handbook 42.

F

.4

?art 20, Thode of. Federal 
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aa. hEZ Handbook 48.  

bb. 4IBS Handbook 52.  

cc. NBS Haricdbook 59.  

dd. NBS Handbook 69.  

ee. USARAL Circular 40-8.  

ff. AN.hP Directive ,o. 13.  

gg. ANPi2 Directive 17.0. 15.  

h'i. Fort Greely Domestic .mergency -lan, Headquarters, Fort 
Greely, Dated 18 April 1961.  
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S3.i0 February 1961 

INF,,ATIC*J ON FIL14 BADGE SEI&ICE (P1 
AS FURISHED BY SACRAK1TO SIG5NAL 1)F 

(Supersedes "Information on Film Badge Service (Photodosimetry)" dated 5 Jan 59) 

1. PURPOSE: The purpose of this publication is to provide supplenentary 

information concerning photodosifietry service provided by Sacramento Sis&Jl 

Depot in accordance with SB 11-206 and AR 40-414.  

2. DEFINITIONS: For the purpose of this bulletin, the followng definitions 

apply: 

a. Photodosimetry - Measurement, by means of exposure to photographic 

film, of radiation dose received from beta, gamma, X-Ray and neutron 

emitting sources including radioactive materials, X-Ray machines, and nuclear 

reaction equipment, and nuclear bombardment devices.  

b. Film Badge Holder - A convenient holder for film packets, usually 

fastened to the clothing by an alligator, or similar clip.  

c. rilm Packet - One or more pieces of d ftal type film in a light proof 

envelops. Fits into film badge holder.  

d. Film Badge - A film packet in a holder.  

e. Evaluation - Interpretation of images on Oeveloped film into dose 

readings.  

f. Wearini Period - The length q•f time during which a film packet is 

worn by an individual.  

g. Control rim Film packets used to compute correlatiofi factors for 

incidental exposure or emuosionw deterioration which may occur in transit 

or storago.  

h. Code Designator- A coding sys.tem which identifies each separate 

film-packet with a specific perl&t of time, the using instal lation, a. the 

wearing individual. T'+ exch'nu , flin packf.',, and correspondence thereto, 
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between the %usng " tallatiofland supplyi 3iVil Depot vili employ the 

organizational code symbol appearing on the film packet.  

i. Quantit of radiation, as applied to an individual, .expressed in 

rem or millirea. Nsximmm permissible exposure are prescribed by MED 254.  

a. The photodosimetry service provided a means for determination of the 

exposure of persons to ionizing radiation (beta, gaPmma, X-Pay, or neutron),, 

wile engaged in noncombat activities.  

b. The film badge consists of a plastic film holder and a film packet.  

This film packet. provides a range of 10 milIlrew to 1000 resm.  

4. SUPFLY__STO__AG_8 A•_DLIN•, •CESSING AND E'ALUATIONMF : 

a. Film are normally used orn a four (4) week basis; however, they may 

be used on a one (1), two (2), or three (3) week basis. Every four (4) weeks 

suffirient film will be shipped'to each using installation to provide for 

four (4) weeks' supply, regardless of.wearing period.  

b. One or more control film packets are furnished together with the 

"monitoring film packets for each wearing period and will be identified by the 

word "Control". These films are not to be used, but should be inserted in a 

spare film holder and kept ini the same location (see c below), where the 

remainder of the film badges are kept when not being worn. The control 

films m•nt always be rturned with the afnitor'n f..ls after the completion .  

each weajrUg period.  

c. Film badges, ,when not being worn, should be kept on a rack or board 

mounted to a wall in a rdiation free ar"a. !'or each loc-ition of film badges, 

a control film must also be kept. It is. nrortant t.at the niber of. the 

control film be closely identified wit. each croup -if mi.i.tcring films 
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stored in the separate loc.i-ons. This inf-rAt ion !flst be. iCCate- " M 

Photodosimetry Report Form '5- Fo' e7) wten the film -Wci.ett arr 

returned fwr processing so that proper evaluation may be attained.  

d. Film packets received by the using installation, before the intended 

period of use should be stored in a refrigerator or cool dry container in an 

area tree frcm radiation.  

e. Using installations must return all used and unused film packets.  

at the end of the using period to this depot for processkn. Instructions 

to be used in returning these film packets for processing are as folloMt: 

(1) The film packets should be changed on a Friday aftexnoon or 

Monday morning and returned immediately by r parcel post to this depot 

I' for processing and evaluation. "....  

(2) Film packets are to be returned in the same ortsimilar type 

container in which they were received.  

(3) When returning film packets, caution labels must be placed on 

the outside of the shipping container. 'The supply of these labels is 

automatically replenished by this depot, or upon demand by the using 

organization.  

(4) Return all film packets to the original depot from wiich the 

films were received.  

(5) Lost or destroyed films must be accounted for by appropriate 

notation on transmittal form.  

f. Exposed film packets will be processed within one work day after 

arrival at the depot., -In the event any filk,, indicates a does greater than 

three hundred (300) milliremS per week, a telegram will be forwarded 

inmmediataly -to thV using instAL lAtin indicating the film number, naie of.  

(Fnelorire f V.O F MPIANE• FOR DIV. OF COMPLIANCE
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the user, period the fils was worn, source of ionizing radiation, and the 

exposure received. A copy of each telegram forwarded to a using instal

lation will be transmitted to the Surgeon General, Department of the Army 

Washington, D. C. by the servicing depot.  

g. Photodosimetry Report forms (SC Form 787) are also initially furnished 

by this depot to each new customer, and will be automatically replenished or 

upon demand thereafter. The Photodosimstry Report is to be filled out in 

triplicate by the user, who must type in the installation's complete mailing 

address, date of report, period letter, date for the using period, 

organizational code symbol assigned, the name of the person wearing each, 

film packet and the applicable control film number, the individual film 

number and the energy of radiation or type of radioactive material used.  

(For X-Ray machines, the peak kilovoltage should be recorded; for radio

isotopes, the name of the radioisotopes should be recorded). Visitors 

badges and spare badges, when used, are to be identified with the name of the 

user, the type and energy level of radiation to which he was subjected, and 

the approximite period of exposure. The report forms and the used and unused 

film packets should be returned in the same, container to the depot. When 

the film is evaluatedj the dose is entered on the report by the processing 

depot in reins. Two (2) copies are returned to the using installation and 

one (i) copy is retained by the depot as a permanent record.  

h. All film returned to the depot for processing are evaluated and 

doses are reported exactly as indicated by the film densities. Film which 

show 0.00 density units will be reported as zero (0) dosage. However, the 

film may1 receive small amounts of radiation which are not indicated due to 

the limitations of the film. These limitations are listed below and may be 7 

used for proper evaluatio .n of results funs 
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I;m 0LcjIa..FG _tST M~AWIAB DOSE 
Below i0ý Kev' .2 Xilireinz 
VJ.; Key' - 20X Key 10 )U'Ai2i rem 

'" tx,-'e 21(X! 6.e 20 Mil •i rems 

Beta Radi ation 40 M2lirem 

"'he time, eleents ftt so U mos orta In the tre*tm*nt f an 

overdose of raciation. If there is an indication that an individu&l has 

"receiv"d an overdoes (for example, a high pocket dosimeter reading), his 

film packet should be iimmediately sent to the depot for processing even 

thougf the uiu.ng period is not-yet completed. In addition, the 'usml 

information required on the Photodosimetry Report form should ecccmio:- thae 

film packet. Exposure reading will be. transmitted back to the using 

installation as prescribed in paragraph 4f above.  

5. O•_hG OF FMLU: 

a. Film packets are prenumbered. The personnel at Sacranent; Signal 

Depot apply a code designator on the film packets in ink and this sao code 

is superimposed on the film components by means of I-Rays. Using installations 

should not attempt to renumber film packets as no other n.umber will appear on 

the film when it is processed.  

b.- The code designator consists of three (3) groups and is placed at 

the top of the film packet. The single letter indicatos the wearing period 

during the year, the three letter group denotes the using installation; and 

the three (3) digit group identifies the individual wearing the film packet.  

(1) the plaoaint of the three (3) groups will determine whether 

"the film is on weeklyy 2-weeks, 3-weeks or 4-week basis.  

(a) E lot Taking orrgLanstional code *AAA, period of moo 

rr 
"all and individuil's humber 'QWI': 

I Weekly use will be oodd a AA 001 

2 Two (2) week use will be coded: AAA 001. a.* 

"(:FoRs.rO IF -•C ')f• 1n
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fm u" will beooM )a.001 AAAt 

ra ow (4) ek Use wi be coded: 001 a AM 

(2) EZah week of thd year has been "aGig d a letter, first timety

six (26) weI ~aital letters PA' thru NZN and the seedad tweny-six (26) 

weeks small letters 'a0 thru *so. A date shoot Indicating the wearing periods 

for whiah the film ar to be us" is furnished each itallation using th Is 

service. Under no e tacpo (wIthout prir conc•r••ce) mye the film to 

be used other than for the period Indicate." 

e. Each installation utilui•g the film badge service will Initially 

be assigned a three (3) letter symbol. This symbol will be part of the film 

code designatcr for the installation as long as Sacraiento Signal Depot's 

film badge service is used. This code J s to be used on all correspondence 

pertainirng to the photodosimetry service.  

d. Each shipment of film packets to a using installation arm numbered 

consecutively, beginning with 001. At the start of each wearing period, the 

w;Ioy.. will be assignec the code number on the film he it wearing and he 

wJLl be identified with this number throughout the wearing period. (NOTE: 

This number is not an employee's permanent number and may be interchanged if 

necessary, after the wearing period.) 

e. The control film. are numbered beginning with C01, 002, C03, and etc., 

according to the ýp tlty of-cortrol films being furnished to the using 

installAtion. -m 

7. FTl EAD W~12 ..  

a. The f .l bode holder is made of teniae II plastic. An ejection tee 

is located inside the film.eavity at the bottom of tbe h~l4or and a "poa

tioning" cap at tho top. (MT: The cap is hinged' and should not be cdmpletel,
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removed when .loadirng and unloading thc- film packets.) A plastic tool i

furnished as an aid in removing the film packet from the holder. The 

"FRONT" and "BACK" of the holder are identified accordingly. The opening 

for the insertion of the film packet is located at the top of the holder.  

b,, Caution should be taken when inserting the film packet into the 

holder. This precaution is necessary in order to perform a proper evaluation 
* of the films by this depot. The cap must be in place when the holder has been 

. .aded to insure proper placement of the film packet. 

-.... c. To load the film holder, the front side of the holder should be held 
.toward the individual, the cap raised andpulled forward and the film packet' 

""- inse.ted into the holder.j When inserting the.film packet into the holder, i 

the identification number or code designator at the top of the film packet 

"Should face the front of the holder and the green flap toward the back of 
the holder. The cap should be replaced and pushed down firmly as soon as 

. the film packet is inserted.  

d. To remove the film packet, raise the cap as indicated above, insert 

the plastic tool into the slot at the bottom of the holder and push upward : 
gently (the film packet will now be exposed), grasp the film packet and 

remove from the holder.  

e. The film badge holders are expendable property; however, when a 
holder has been damaged, it should be returned to Ccomanding Officer, 

Sacramento Signal Depot, ATTUMION: Nucleonics '!ranch, Maintenance Division, 

Sacramento I, California.  

8. R•QUIITIONING YR SVICI: 

a. The procedure for initial requisition is outlined in SB .1-206..  

7 
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9. VMT b~:selrvioe for werist bodge my bi Arrato4 by a dirset roqeqwt4 

to Sacroanto Sifgil Depot.  

a. The wrist" bdge may be won In the palm of the hnd# back at the WAd 

and inside or outside the wrist. Film packet .used with. the wist badge is 

identical to that used with the regular clip-an type badge. Wher the .wrist 

badge is used, the word "Wriot" should be marked on the film packet by the 

using installation and likewise indicated beside the user's name ao th;b report*.  

b. Personnel utilizing the wrist badge should also war the regular 

elip-on film badge, so that the entire body exposure a be determined.  

10. W BAD•$ Service for neutron badges may be arranged by a direct 

z-~i~t.to this depot.  

9 Loding "stem on neutron film packets is identical with the regular 

fila packet, and to further identify it, the word "neutron" is placed on the 4 
psCket.  

b. Neutron film are placed in the regular holdler and ar worn in the 

usual manner, 

c. Separte Mhotodoluety Report should be prepared for neutron film.  

1.SflCIAL, WSMU(AIO~t 

a. Periodic liaison visits wU be oonducted by a representative from 

Saersmento Signal Depot to each Installation utilisziC the Film Badge Service.  

The pwpoSe of tUeeO visits wil be to assist in resolving any problem which 

may arise relative to photodoeimtry service which cannot be resolved thronh 

CoorEspondeno or otherwise.  

ba. All used 'd umusd. Mai p~te ad q~aries or ooru'epondenoe with 

-C - , .  M, ( to phOtsd.- "A•" tz srVjI e b,•- drees$- to •a, C.....m OfFfie•..  

~8acinmo ial spo, A1~3T *ftcleo-Lis Drech9 liijtnae DIVisions 
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12. LOCAL IMPLEIENTATION, SM-lA: 

a. The SM-lA will use the weekly film badge service outlined 
above, as a separate installation, Station AFD.  

b. Film badges will be obtained in sufficient quantities for 
use by the operating crew, administrative staff, post personnel 
routinely having business- at SM-IA 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, SM-lA as indicated in subparagraph 4.f., above. The 
Surgeon, Fort Greely, will be provided a copy of this report by the 
OIC, SM-lA.  

e. Wrist badges will be routinely worn by SM-lA crew personnel.  

f. Neutron badges will be used by SM-lA personnel 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 
five (5) neutron badges for area monitoring.  

,- -. . • •• , --. • : 
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Cooler 
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f (upstream) 
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0 Interior 

1-1000 IR/hr gamma 

Vapor Container 
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TABLE I 

SX-IA RADIATION MONITORING INSTRUMENTS 

SURVEY INSTRUMENTS

MAKE 

June, 
(Technical 

Ol fýA5 Moel 

•,." ' As" or 4,n 
SLZ~i~liwdac ter 1 

rrn 

Radiac Set 2 
AN/PDR-270,

hadlac Set 

Oeiger Cov.ter 
(Eberline "0d4 
#1132')

2il

..uVrJTION APPLICATION
Ionization 
Chamber 

Ionization 
Chamber 

Ioni•ation 
Chamber 

Geiser
Nueller 

1oaisatiom 
Chamber 

Geiser* 
Mueller

0-50 Ar/hr 
0-5•o OW/hi 
0-5 R/hr 

0-50 ar/hr 
0-500 mr/hr 
0-5 A/hr 

0.01-10 ar/hr 
0.01-10 R/hr 
0.01-10,000 R/hr 

0-0.5 mr/hr 
0-5 mr/hr 
0-50 ar/hr 
0-500 ar/hr 

0-5 ar/hi 
0-50 ar/hr 
0-500 or/br 
0-5 B/hr 
o-50 B/hr 

0-o~e ar/hr 
0-2 ar/hr 
0-20 mr/hr

Alpha, 
Be ta-Gamma 

Alpha, 
Beta-Gaým 

Beta-Gano 

Bets-Gasma 

Ga~ms

Beta
Gamma

Area and sur'faoe surveys, window 
shield permits detection of Alpha, 
Beta, and Gamma, or heta-0anna, or 
Gamma. Medium range.

Area and surface purveys, window 
shield permits-detection of Alpha, 
Beta, and Gamma, or Beta-oam.., or 
Gemm.. Medium rafge.  

Area survey for Beta or Gamn", or 
combination of Beta-Gamma. High 
range.  

Area and sturface surveys. Window 
shield permits detection of Beta.  
Prob, and mall seiger tube permit 
deteotlon of Gamma. Low and sodium 
raa#a..  

Area and surface surveys for GaS.  
High rouge.

Area and surface surveys, window 
shield permits detection of Gamma 
or Be ta-Gama . Low range.

Cinclosure 3)-
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TAB3LE I (Cont'd)

5�M..1A RAflIATION MON ITOUINO IN�TNk�4TS

SUR~VEY INSTRUMENJTS

.2124Umtres .2 :37 Tube 0 
30 

-2112-Alpha 1 ProportionalC 

.. 0 

Cmonsouei' 1 onizatlon . C 
M-Meter Chambers, C 

4. .13 Chambers- C

-150 CPPI 
-14,500 C'PM 
ý-15,000 CPM 

-ý150 CPMI 
-1,500 0114 
-15,000 CPK.  

1-101 R 

1-100 R 
ý-250 R

.Fast and 
thermal 
nouttC.,o 

Alpha

Arok survey for Veutron. Lacite 
Shield for BY tube. Sensitive to.ý 
Games abo*92Re r 

Surfsc* survey for Alpha, So Beta-, 
0.*ma *#mbitivit7. 4 

Area survey for GAmma, chambews muast 
..b exposed for knovaperiods. of time.  
High raa,".

4 ,�44 4

.44

.4 

44444

44 4 4 4 

4.

'4' *4444 

4"' 

4 444

.4 - 4

4

a �s.1'

.� 4 4444
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TABLE II 

SM-lARADIATIGN HUflITCir4G INSTRUMWNTS

COUNTING INSTRUMENTS

NAME # MOD" V2^-AA AOP

A P P.' TC A TT O"N

Scaler, RIDL 

Scaler, 

Nuclear Chicago 

Scintillation 
Counter (RIDL) 

Low Beta, Low 
Level System 
(Sharp)

2 49-51 

1 c-lo 

1 L-1O00

Mica End Beta-Camma 
Window, 
Geiger Tube 

Mica End Beta-Gamma 
Window, 
Geiger Tube 

Photo tube IAlpha, Gamma 
with a &I (TL) 
Gamma crystal 
and Alpha 
phosphor crystal.  

Proportional Alpha, Beta

Count activity samples of water and 
air. Can.be msed to cout with Alpha 
and (, ama crystals.

Count activity samples of water sad 
air.  

The model 10-2. Scintillation Coutor 
MAY be fitted with aa Alpha or GaMa 

crystal. Main purpose ism coutmlag O 

air and radioactive wator samples prior 

to an~d durind discharge.  

Count activity samples of' water and 

air for Beta and Alphai either sophrately 

or simultaneously. All radioactive 

water and air to be counted prior to 
and duriun discharge.

cT)
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$1-J. RADIATION MOKI04Sga tKRXTwUIWE?$

frFLU.NT, COUNTfING 1?!TRK1MJNTS

A' MODEL I fl APPLICATIONK

Air Monitor, 
Stack 

Air Nesitor, 
Mobile

Water Konitw,

Dim. barge, 

.(InŽc~ 3,

Gas Monitor,' 
Stack

I AM-ZA. knd-on 
Coplanor 
end-window 
0.44 detector.

1 AN-2A

1 INS-i

1 FMS-l

End-on Bet$ 
Coplanor 
end-window 
0-N detector.  
Can be used 
with Model FCM-l 
f or gao flow.

Geiger-Muelltr

scintillation 
(NaI Crystal),

Bet*-(]ama To monitor all air being released 
through the stack vent.. To close valve 
on waste tank vents when activity limit 
is &bse* HK.P

ai, To monitor air in three locatioss, 
either separately or any combination 
of the three. Air monitored from the 
Labor'atory$ Desineralizer Room, mand 
Vapor Container. Air Monitor will be 
run in conjunction with'the stack monitor.

Be ta-Gammaý

Gam

Monitors the air being discharged up 
the stack for gaseous activity. The gas 
monitored is the effluent filtered by 
the stack monitor.

ma Monitors all liquid effluent beiag 
discharged to Jarvis Croek. Mouitor 
tied in with count meter located at 
SM'lA site.

SAKE
�. � 
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,TABLE IV

1A RADIATION MONITORING INTTRUMEiNTS

PERSONNEL MONITORING INSTRUMENTS

*U MITh� � q'YDW -. nRT•C'TTO SCALi APPLICATION
1"VDW nr1PPrTTOX $CALL APPLICATION JAMBi

Pocket Dosimeter ,15 
(LAmdswerk) 

Pocket Dosimetr : 82 
(Lands'Work) 

Pocket Dosimeter 
(Beadfx)

'Hand and Shoe ' 
Counter (Technical 
Asec.)

1

Ion Chamber

IH-93/PD 

114-147/PD

HSM-IOA

Ion Chamber 

Ion Chamber

Geiger-Mueller

Gamma, 
Neutron

(amma 

Gamma

0-200 ar

'0-200 mr 

0-50 R:

CPMBeta
Gamma

Self-reading dosimeter worn 
by individuals within the con
trol area to detect exposure for 
the jperiod of time worn.  

Self-reading dosimeter worn 

by individuals within the con
trol area to detect exposure for 
the period of time worn.  

Self-reading dosimeter worn in 
high exposure areas. 4'of the 
6 dosiaeters in SM-lA Energency 
Entry Kit.  

To monitor the hands and feet 
of.personnel leaving the plant 
or upon leaving contaminated 
areas.

( I 'i * O�.'U(
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PLANT DESIGNATION 

PLANT LOCATION 

RADIATION WORK PERMIT

DESCRIPTION OF JOB:

SURVEY MEASUREMENTS:

RWP SERIAL NO.  
DATE: 
PAGE: of PAGES 
LOCATION:

WORKING CONDITIONS:

MONITORING REQUIRED: TIME APPROVED: 
TIME STARTED WORK:

MAXIMUM WORKING TIME LIThM PER MAN: ........... .  

SPECIAL INSTRUCTION PROTECTIVE EQUIPMENT REQUIRED 

CONTAMINATION CONTROL POINT: 
YES -... NO LAB COAT FRESH AIR MASK 

OTHER: OVERALLS DRIP PAN, 
RUBBERS PAPER 
'PLASTIC BOOTIES EYE PROTECTION 
RUBBER GLOVES SURGEONS CAP 
HOODS RUBBER SUITS_ _ 

"_RESPIRATOR RUBBER BOOTS 
__ASSAULT MASK "_OTHER

APPROVAL TO START WORK: 

PLANT SUPERVISOR:

HEALTH PHYSICS:

PFRMIT TERMINATED BY:

(SIGNATURE) (DATE) (TIME) 
REASON: COMPLETION( ) CONCELLATION( ) 

CHANGED CONDITION( )

INDICATES UMZRFSTA.qDn-.c AND COhMPLLtNC

4
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SM-1A NUOLM R4TO AHV~ENT/ICPTO O PLAN 

1. PURPOSE AND SCOPE: The purpose of this plan is to define 
-nuclear reactor accident/incident; to establish responsibilities 
in connection with controlling and minimizing 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 specific information pertinent to the execution of 
the plan.  

2. DEFINITIONS: 

a. Accident: An accident is an unexpected event, involving a 
reactor, any component, radioactive material, or nuclear material 
in~any of the following: 

(.i) Loss or serious 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 
major 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 previously-designated'radiation areas.  

(4) Public hazard -- a conditionswherein there exists a .  
certainty that the civilian community or areas not related to the 
detail activity generating the hazard will be adversely affected.  

b. Incident: An incident is an unexpected event involving a 
reactor,, any oomponent, radioactive material, or nuclear material 
which results in, or could lead to, an accident as defined above.  
Incidents may include: 

(1) Errors committed in the assembly, testing, loading, 
transporting, storaget,or operation of reactora,-couponents, or.  
material. .  

(2). Malfunction of "equipment or materials. 

(3) Any Act of God (batural phenomenna oveo' whkah San has 
-,1). - - . ... .i 

Individual errors, malfunotion of equipment and 
'--1- .7tod events involving areactor or radio

.14 X e .'4 . 1-.41 ,'



active materials which possibly could, under ot-her specific con-.  
ditions, result in an accident as defined above.  

3. RESPOITSIBILITIES: In the event of a nuclear reactor accident/ 
incident at SM-lA, the following actions will be taken by the in
dividuals indicated: 

a. Officer-in-Charge, SV-lA: 

(I) Remind the Commanding Officer, Fort Greely, of the 
availability. of technical asbistance from the ANPP Technical Oper
ations Center, Nuclear Power Field Office, Fort Belvoir, Virginia.  

(2) Establish an Emergency Operations Center (EOC), which 
will be capable 6f facilitating the exchange of information with the 
AIPP Technical Operations Center.. The EOC will be established jointly 
with INICO, Fort, Greely, as indicated below.  

(3) Provide an alert warning to ANFP elements as follows: 

*OSITIC1i INCUY1BDT OFZICE2 PHO;E HOI' PHONE 

Director, Col. W.C. Gribble,Jr. OXford 7- ROckwell S
USAERG 2228 '1752 

iJashintork, Alexandria, 
D.C. Virginia 

Chief, N.PFO Lt. Col. R.B. Burlin SOuth 5- SOuth 5
7700 7700 
ext. 5243 ext. 5135 

Fort Belvoir, Fort Belvoir, 
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 technical operations within 
the SM-1A Control Area in keeping with the. purpose of this plan.  

b. Plant Superintendent, SM-lA: 

(1) Organize operating personnel of the SM-lA into 
work forqes (evacuation teams, decontamination teams, etc.) as 

(Inclcsure 5) 2 
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directed, to control and minimize the effects of the nuclear accident/incident within the SM-1A Control Area, as directed.  

(2) Directly supervise and control all technical operations within the SM-lA Control Area as directed.  

c. 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.  

4. ORGANIZATION AND CONTROL: An Emergency Operations Center will be established subsequent to a nuclear accident/incident as indicated in subparagraph 4.k.(7) of reference 20.ii. of the basic 
memorandum.  

5. NOTIFICATION: 

a. ANPP: Notification will be provided as indicated in bparagraph 3.a.(3) above.  

b. Fort Greely: Notification will be provided as indicated aragraphs 4.k.(5) and (6) of reference 20.ii. of the basic 
,.,dum.  

c. USARAL and Yukon Command: Notification will be provided as indicated in paragraph 7. of reference 20.ii. of the basic memo
randum.  

6. COORDINATING INSTRUCTIONS AND SUPPORT: 

a. ANPP: Applicable instructions relative- to coordination and support are set forth in reference 2 0.gg. of the basic. memorandum; point of coordination shall be the OIC, SM-lA.  

b. Fort Greely and Major Commands: Applicable instructions relative to coordination and support are set forth in reference 20.ii. of the basic memorandum; point of coordination shall be the NICO, Fort Greely.  

7. ADMINISTRATIVE INSTRUCTIONS: 

a. SM-lA: 

(1) Emergency Entry Provisions: An Emergency Entry Kit, containing an approved inventory of radiological security and control

(Inclosure 5)
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supplies and equipment, to include A.N/PRC-6 radios, for emergency use 
by plant or evacuation and rescue personnel, shall be maintained in 
the Uonsolidated Maintenance Building immediately to th.e west of the 
S*M'-1A. These provisions shall be kept in a readily accessible, but 
physically secure, storage area in that building. Leys to tihic; .-;tor
ase area shall be hept by duty personnel of that facility and sall 
be made available to 2,-lA personnel desinated by the OIL, Zh-I, 
on re :uLat. 'he Senior P2ant Process control Technician shall in
ventory all i;ovisions in the kit monthly, performing such sup.-
item naintenance, includinG calibration, as may be necessary to 
keep tLVe erosions in the best possible-working or use conditi-r;.  

(2) Ccnventional and lire S:,fcty: 

(a) S:;-1A ;;emorandun :.umber 6, 1961.  

(b) M::-IA Memorandum uIumber 4, 21962.  

()Duopicate .- A Oer•tu- Lo:7: Subpara,-raj:.h :.  

S.1 -lA i.enoranlum Iumber 13, 1960.  

(4) Emergency 1'cdical As.iAtance: e..ra, rash 3.b., 
S•i*-!A .ei:.or5;ndum Ntumber 15, 1960.  

(5) Succes6ion of Coc::,anc: Sun .i the nutcle;-•r .Cci-rnt/ 
inci>-•r.t or 5ubse :uent c:..trol actis nz7 rv.3. in tha ev c- tion 0r 
absence of t.e OIC, CM-IA, or otnher -1A • ierviory 'e rzon:.el, 

.o..r-.Fn o, t;.is Activity shall be assunied by the following ,ez-s)nnl 
in tne oraer indicated: 

(a) Plant &u-.erintendent, L;,-iA.  

(b) C I , .. A 

(c) ,.:ainten-nce Supervi.:or, SM-lA.  

(d) Shi'ft Zupervisors, $:4-IA, in order of militar'i 
seniority.  

b. -1on-SM-1A Elements and Orranizat.ons: Specific ad:'i'
istrative instructions >ertinent to the nuclear reactor accident/ 

incident shall be establir;hed by the Commanding Cfficers of ecAients 
irvolved as. further directed or guided by .cenior responcible co .rernder 
or his designee.  

8..• hL)ORTS ' 

a. SM-lA: Resorts will be rendered by the CIC, S-!-!A .n 

(Inczosure 5) 4
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accord with paragraph 18 of the basic memorandum.  

b. Fort Greely and Major Commands: Reports will be rendered 

by the NICO, Fort Greely, in accordance with reference 20.ii. of the 

basic i.emorandum.  

Ia 

II
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EMERGECY COMMUNICATIONS 

A. AUTHORITM 

In accordance with the provisions of TAG message DA 578416, 

25 October 1961, the Chief of Engineers has authorized the use of 

"Priority 3" when making emergency telephone calls to Army Nuclear 
Power Plants.  

B. ORIGINATING AT SM-lA: 

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 Priority 3 

call to number (See Annex 2) at Fort Belvoir, Virginia.  

C. AVAILABILITY OF CIRCUITS: 

1. If the circuit is busy with a Priority 3 or higher call, and 

alternative routing is not available, the operator will "book" the 

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 

callinj party not leave his telephone unattended.  

NOTE: Priority 3 calls which are routed over Air Force 

t... iped and may require justification to the Air Force oper or.  

ln -zýh instances, the caller should state, "This call is autaorized 

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 company.  

Should a delay be encountered within the commercial telephone sys

tem, the operator will be contacted and informed that the call is 

of an emergency nature.
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RZPRTING EIMQIRMUMNS FOR WMENG~CY ANED ABNORMAL CONDITIONS 

The attached subject summary refers, by Item Nuaber, to the 
classification of subparagraph 15.b. of the basic memorandum.

'306.1
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i' hTINENT MTT ulTrIVTf

ITEM REPORT BY 

*(l) Telegraph Sacr 
Sign

TNrOPMATION & TIME LIMITS'

amento 
al Depot

OI, SM-lA 
(Station AFD)

Surgeon General/ 
i.i DCE

Film No., name of in
dividual, period badge 
was worn, source of 

radiation, exposure 
received; within 24 
hours of receipt

"Telegraph Uopy

Telephone a/o 
Telegraph.  

a) Criteria of 
subpar 20.403(a), 
1OUFR20 

b) Criteria of 
subpar 20.403(b), 
10CFRý0.

Letter

OIu, SM-lA

OUI, SM-lA

OIC, SM-lA

Surgeon, Ft Greely 

ChofEngrs/ENGRD-N

ChofEngrs/ENGRD-N

Same

UO, Ft Greely/ 
ARGMD

GO, Ft Greely/ 
ARGRVD

Subparagraph 20.403(a), 
1OuFR20; immediately 
after technical over
expusure established 

Subparagraph 20.403(b)., 
IOCFR20; within 24 hours 
after technical over
ex:;osure established 

Subparagraph 20.405(a), 
10CFR20, and exposures 
in excess of weekly MPD 
established by TB Med 254; 
within 30 days after 
technical overexposur 
ýestablished

4.

"(2) Telephone a/o 
Telegraph

Letter 

T) 

(Inclosure 6)

Surgeon, 
Ft Greely 

OIC,SM-lA

Surgeon General/ 
MEDCE-OH 

Chof Engrs/EN GRD-H

OIC, SM-lA paragraphý-% AR 40-582; 
ChofEngrs/E;GRD-N immediately

CO, Ft Greely/ 
AHGND

Jarrative description of .all pertinent circum

stances relating to the 

internal exposure; within 
30 days unless sooner 

requested by the ChofEngri

P.-

4
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ITE4 REPORT BY ADDRESS EE
PERTINENT 
DISTRIBUTION INFORMATION & TIME LIMITR

"(3) -Telephone a/o 
Telegraph

As required by 
applicable Post 
Regulations or 
Directives (Fire 
or Theft)

OIC, SM-lA

OIC, SM-lA

ChofEngrs/ENGRD-14 CO, Ft Greely/ 
NICO Safety Off, 
ARGEN (Fire), 
ARGMP (Loss or 
Theft)

CO, Ft Greely/ 
approp. Staff 
Officers

All facts and circum
stances available 
following occurrence; 
immediately 

As required by applicable 
Post Regulations; as 
required (

OIC, SM-lA ChofEngrs/ENGRD-N CO, Ft Greely/ 
approp. Staff 
Officers

a) Fire or-Theft

* b) Loss or Damage

Transmission of copy of 
report rendered co, Ft 
Greely and any additiosa2.  
information of particular 
interest to ChofEngre; 
within 30 days of occur
rence, unless sooner re
quested by the ChofEngre 

All facts and circum
stances available con- I 
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 ChofEngre

OIC, SM-lA Chofk~ngrs/ENGRD-N As required After-action report, as 
required

(Inclosure 6)

Letter

Letter

DISTRIBUTION INFORMATION & TIME LIMITS
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*W n••nol ,W. -B-

ADDRESSEE
IRTINENT 

DISTRIBUTION INFORMATION & TIME LIMITS

"*(h) Telephone a/0 

Telegraph 
a) Criteria of 
subpar 20.403(a), 
1OCFR20

OIC, SM-lA ChofEngrs/ENGRD-N CO, Ft Greely/ 
NICO, Safety 
Officer Subparagraph 20. 4 03(a), 

IOCFR20; immediately

b) Criteria of 
subpar 20.403(b), 
lOCFR2O

.119SM-lA

OIC, SM-lA

CO, Ft Greely/, 
NICO, Safety 
Officer 

ChoffEngrs/ENGRD-N

"Subparagrapi 20.403(b), 
lOCFR20; within 24 hours 

Same.as above plus re
commended action where 
indicated; immediately

CO, Ft Greely/ 
NICO, Safety 
Officer, ARGMD

".ubparagraph 20.405(a), 
IOCFR20; within 30 days 
of occurrence

Reports as. may bo.. OIC, SM-lA 
further required 
by CO, Ft Greely

As required ChofEngra/ENGRD-N As required

"i(,) Telephone a/o 
Telegraph ' 
a) Criteria of 
subpar 20. 4 03(a)t 
10CFM20

OIC, SM-lA ChofEngrs/NGRD-N CO, Ft Greely/ 
NICO, Safety 
Officer Subparagraph 20.403(a), 

IOCFR20; immediately

b) Crtteria of 
subpar 20.403(b), 
1OC0O-

Letter OIC, SM-lA ChofEngrs/ENGRD-N CO, Ft Greely/ 
NICO, Safety 
Officer

Subparagraph 20.403(b), 
SIOCFR20; within 24 hours 

'Subparagraph 20.405(a), 
10CFR20; within 30 days

(Inclosure 6)
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PERT IN Lh T 
T)T.,T'PT 'RUT TON TNFO�MATI0N L TTME LIMITS

IM REPR T

1*

Telephone and 
Telegraph 

Reports as may be 
furthei' required by 
Chofibngrs

010, SM-lA 

OIC, SM-lA 

OIC,, SM-lA

Director, USAERG 
Chief, NPFO 

Chief, ANPP TOC 

As required

CO, Ft Greely/ 
rNIJQO, Safety 
Officer 

CO, Ft Greely/ 
NICO 

CO, Ft Greely

Alert warning, subpara
graph 3.b., ANPP Dir

.ctive No. 15; immediately 

Subparagraph 3.c.(l)(c), 
ANPP Directive No. 15; 
throughout Operations.  
Phase of Incident/ 
Accident 

As required

Reports as may be NICO, Ft Greely 
iurther required by 
CO, Ft Greely

As required ChofEngrs/ENGRD-N As required

00ecurromxes involving solely or primarily licensed material, (materials for which members of this Activitt 

are specifically licensed by the Atomic Energy Commission), shall be- reported in strict accord with the 

provisions of paragraphz 20.402, 20.403, and 20.405, IOCFR20. 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 reportb will be furnished ChofEngrs/ 

BNGRD-N and the CO, Ft Greely, when applicable.  

NOTES: 

1o Above reports do not preclude reporting actions required by reference 20.i. as implemented by referenuc 

20.t. Where emergencies or abnormal conditions fall within the reporting criteria of these re-ferences, 

immediate notification and DA Form 285 will be provided as required, (see SM-lA Memorandum Number 4, 1962).

lO 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 As such.  

i- 3. Report actions to Yukon Command and USARAL will be handled in accordance with the Fort Greely Nuclear 

.'.cident and Incident Control Plan by the CO, Ft Greely, or Iris designee.  

t•-" (Inclosure 6)
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SUMMARY OF RULES OF RADIATION PROTECTfON.  

1. When entering radiation zones wear film badges along with 
additional dosimeters as prescribed by Health Physics.  

2. Obtain a radiation work permit before beginning 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 radioactive gaseous, liquid, and solid 
materials not covered by a radiation waste permit according to.in
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 radiation 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 determining the degree of con
tam- Lation.  

8. Do not remove any contaminated equipment, clothing, or radio
active sources to uncontrolled areas of the plant.  

9. Do not work with radioactive materials while having scratches, 
cuts, or any breaks in the skin without first obtainine 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 
protective respiratory equipment is in use.  

12. Do not leave radioactive sources unlabeled. Label should 
include dose rate at specified distance, isotope, if known, and 
special handling instructions.  

13. Do not enter areas beyond radiation tape before determining 
the type of hazard that exists within the area.  

(Inclosure 7) 
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C1, SM-1A Memo Nr 5 
(5 March 1962) 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ENGINEERS 

USA Engineer Reactors Group 
SM-lA Operations 

APO 733, Seattle, Washington 

Change 1 to 15 March 1962 
MEMCRANDUM 
NUMBER 5 (1962) 

SM-1A RADIOLOGICAL SECURITY AND CONTROL 

SM-1A 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-i A Operations



DTR Sal OF Tiý Z L-Mef 

*. OFFIC-4 LF 1:1 "_ c..iL Q' E:!I-IR 
U Z11 '7,:izr-;,r Ike~tors -rouap 

'1G 33, Setie, ýifshin tonl 

* :;E.UWDUM 7 M~arch 1962 

S-IA U2;AIN`I- C'N*O i 

1. p-JRtWOSL-: The rurpo~s of thir mlemorandum i a to define and 

pr v id e procedrf-b 14'or radip-ticr. wo~rk arens a-ad -,.ersonnel contain

i nation contro' points an to prCwide i-utrtmctiofl8 for. tte- hardling 

and 4ir-oc-itior. of cantaminated equipment', mat-?rals, and waste 

during; cperations.  

a.. Direction and enr3 uidarsc* in hit establishmenlt of a 

con tat; I3az t~o' co'ntrcl ;ln i~ r~vided in paragr aph-9. of reference 

10.h. Th-:!e ixplea~ent,--nS instr'uction-~ are receabarily a p~art of, 

and ere in3cluded ir., t~eradio)-ogicai& security zxad coatrol programn 

at ~iait ~c ~~i.osare set. fortri in 4M3A -aorndum Nam

ber 5, 19U".  

o. I.b. provisionti below. shall be core effective upon the 

date of .i-afacilities tri~nsfer to the Governm~ent, excejpt in those 

int.tances w ..ere prior implementation is a prere..4uisite to Contrac t~o 

S'osoe operations, (Contract No. D)A-95-,507-i;a4G-1116) 

a. Iadiat~ton -az~ard.: Any pos:sible. condition that might.  

result inh exp.oeure of 1,ersou in excefst ofý the limits established 

for a "Radiation. Area"l.  

b. k~adiat-ion Area; Any area, accessible to jersohusel, 

in which there exists radiation at such l.eve'.s that a major portion 

of the body coull receive in any one hour a dose in excess 
ipf 5 rem, 

or ia any five cdnrwecutive days a dose in excess of .100 
inxem, Am 

area may be d~si~nated a &'erzanent iRadiation Area if radiation 
levels 

are such that the area would routinely be define~d as a 'Radiation Area.  

c. hiigh Ra dilat io r, Area: Aziy area, accesaible to personnel, 

in which there 'exists radittion at such levels that. a - ajor -pdrtion 

* of t ae body could -receive .iv, any one hourt -a dos* ýia excess lO mra* 

.~~~ 4. 1
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d. Control Area: The area under the supervisory control 
of the Plant Zui~erintendent, that is the area within the Zk-If se
curity fence, access to which is controiled by a security guard.  

e. Radiological Survey: An analysis and evaluation of 
the radiation hazards under a specific set of conditions. The eval
uation idcludes a physical survey of the dispositioL of materials, 
equipment, and personnel within the radiation hazard area; meazure
ment or analytical estimates of the levels of radiation and con
tasination that are or may be involved; and a prediction of hazards 
resulting from expected or possible changes in materials, equipment, 
arrangements, or practices, including incidents/accidents.  

4. ACCESS P'AvIISIONS: Prior to entry preparationb for access 
to the Vapor Container or an.; other Radiation Area, a Personnel 
Contamination Control Point and a Radiation Work Area shall be es
tablished. The Contamination Control roint will be established at 
the point of entry to the Radiation gork Area; the Radiation Work 
Area will be established coincident with or adjacent to the Radiation 
Area, as may be operationally appropriate. In any event, the Padiation 
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 
tap., 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 
Personnel Contamination Control Point.  

b. EXntry to the Radiation Work Area will be made through a 
Personnel Contamination Control Point or Points.  

o. All work on or witn any equipment or materials in or 
removed from a Radiation Area will be done in the Radiation Work 
Area, unless% 

(1) Contamina ion activity levels are less than those 
set forth in paragraph 7,. below, and; 

(2) i<o abrasive or welding operation is to be performed 
S On or with thm aterials or equipment,- or; 

3() An Zquipment Release'Form is attached to the material
or equipment and the Radiation Work Permit is completed.  

2!
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NURBER 6 

4. Radiation Work Permits will be used for each type of 
task to be performed on or with the eq'uipment or materials in a 
Radiation Work Area* % 

6. PZMM Iw: C_ TLAMIiLTIO. CONTROL POINTS: 

a* A Contamination Control Point shall be established at each 
Radiation Areg and Radiation Work Area by a plant process control 
technician (MW 358.4).  

b. Wherever survey operations have revealed the presence of 
turface contaaination within a Radiation Work Area or wherever act
ivities within the Radiation Work Area may result in contamination, 
strong, moisture-absorbent paper will be used to cover the floor at 
the Contamination Control Point* 

o. I'rotoctive clothi a *nd equipment, as indicated on the 
Radiation Work Permit for work and/or inspection, shall be obtained 
from plant supply and plaoed at the Contaaiaation Control Point by 
a plant process control techaioian* 

d. Contaminated waste can or eam will be placed within the 
Radiation Work Area near the Contamination Control Point for dis
posal of contaminated or ýotentially contaminated disposable materiel.  

e. Folders of active Radiation Work Permits, and pencils, 
will be placed at the Contamination Control Point.  

fo If required by the work to be performed, work benches and 
tools shall be provided within the Radiation Work Areal this materiel 
will, until properly released* be considered potentially contaminated.  

S. During operations within the Vapor Container, or fuel 
hahdling operations in the Spent Fuel Pit and at such otýer tines as 
specificaily directed by the OIC, Plant, Superintendent or NCCICq the 
designated Contamination Control Point(s). will be continuously Manned 
by a plant process control technician.  

h. All personnel shall enter and leave a Radiation Work Area 
through the Contamination Control Point, wearing/carryiu. &moh items 
of protective clothing and equipment into the Radiation Work Area as 
may be prescribed ty the Radiation Work Permit. Personnel will sign 
in and out of the Radiation Work Area on the appropriate Radiation 
Work Permit provided.  

S°. . -
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i. go protective clothing worn inside a Radiation Work Area 

shall be worn outside the Contamination Control Point* Protective 

cletking skall be roaoved without touching the outoraide of the gar
menit with the bare handel 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 tecknician.  

J. N•o other materiel shall be taken outside the Contamination 
Control Point, until properly released by a plant process control 
technician, (see subparagraph 5.c.(l) above, and paragraph 8. below).  

k* Personnel shall check themselves for beta-gamma contamination, 
after removing clothing, with as 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 themselves for alpha contaaination using a Nuclear Chicago 
2112-P survey instrument equipped with an AP-t alpha probe. Con
tamination in excess of the limits set forth in paragraph 7T below 
shall be resoved prior to leaving the Contamination Control Points 

7. CONTAMINATION (Slrfage Activity) LbMITS AND DLCOWTUNATIO•.  

a. Contamination Limits (iRelease Limits)z Direct survey 
of contamination activity levels for personnel or materiel shall be 
established using AIN/PDR-27 (beta-gamma) and Nuclear Chicago 2112-P 

(alpha) survey instruments; smear surveys shall be made using the 

sam* 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 detector, as appropriate.  

(1) 'Within Control Area (release fro& Radiation Work Area)9 

class Cogtamination Lj1ts (above bakagound) 

Personnel *Alpha Smear Undetectable 

Direct Survey <50 dp/lO0 cA2 

Beta-Gamuma Smear Undetectable 

Direct Survey <0.1 urad/hr at 1" 

Clothing ..

(Protective) 

(1) Release Alpha Direct Survey <500 dpm/100 Cm2

43061
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Class Contamination z . Limits (above background) 

Beta-Gamma Direct Survey < 1 mrad/hr at 1" 

(2) Issue Alpha Direct Survey Undetectable 

Beta-3amma Direct Survey <0.1 mrad/hr at i" 

Other Materiel Alpha Smear Undetectable 

Direct.Survey <500 dpm/100 cm 2 

Beta-Gamma Smear <.05 mrad/hr at 1" 

Direct Survey <1 mrad/hr at 1" 

(2) Outside Control Area (release from Control Area): 

(a) $preadable Activity: AIpba and bete-gamma smear 
indications undetectable above background.  

(b) Fixed Alpha Activity: Less than 500 dpm/lO0 cm2 

above background by direct survey.  

(c) Fixed Beta-Gaama Activity- Ls4 than 0.05 .rad/hr at 1".  

NOTE: The above limits do not relate to radiation 
emitting materiel subject to transport. Separate regulatory limits 
are established for the transport of such materiel.  

b. Decontamination: Surfaces above the levels indicated above 
zuut be decontam..nted; materiel which is not decontaminated or is 
not capable of decontamination must be disposed of as solid waste or 
removed to a retention area identified as a iermanent Radiation Area.  
Recommended decontaminating procedures are identified as Procedures 
306 and 307, Volume II,. reference l0.r. Gross decont'minating pro
cedures, applicable to large areas or widespread environmental con
tamination, are set forth in •art IV, reference 10.e.l such pro
cedures would normally ne exployed by RAMDET or other support per
sonnel So6ignated for use in general decontamination in the event 
of a nuclear accldent.  

3. DE*OiAL VF 1,UlIHKNT AND- ý-IATZRIAIi.: 

a. All disposable equipment or materials will be placed in 
the radioactive waste cans lOated within the Radiation 4ork Area,

5
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- if the dose rate measured is less thain 20 mrem/hr 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 by the Plant Superintendent or 
Plant Supervisor (NCOIC). No disposable equipment or materials shall 
be removed to the plant exterior except in, or during planned trans
fer operations to high and low level waste containers provided by 
the Chemical Corps. No change will be made in a radioactive waste 
interim retention area (e.g. the demineralizer room) without, the*approval 
of thle Mon-Commissioned Officer-in-Charge or Plant Superintendent.  

b. All non-disposable materials and equipment used in a 
Radiation Work Area shall be checked for oontamination prior to 
removal from the area; the individual using such materials and equip
ment is responsible for checkinS and cleaning, as indicated,. Material 
shall not be released from the Radiation Work Area unless the con
tamination activity levels are less than those set forth in paragraph 
7. above, as appropriate. These levels are designated as release 
limits for the-materiel involved. Materiel exceeding the 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 technician.  

9. DISPOSAL OF RADIOACTIVE 'WASTE: 

a. Solid Waste: 

(1) Under the provisions of AR 755-380, staff sapervision 
of the disposition of this waste is the responsibility of the Chief 
Chemical Officer, US Army. This supervision is exercised within 
USARAL by the Chemical Officer, USARAL; removal, transport and dis
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 disposition of solid waste or materiel to be dis
posed of at the USA.)AL level. Notification of materiel to be shipped 
will be provided the Commanding Officer, USARAL Support Covmand, ATTT'; 
Chemical Supply Officer; acknowledgement of notification will include 
any special shipping Instructions. All dispositions of radioactive 
materials for which separate maidatory provisions exist (see SM-lA 
Memorandum. Number 17, 1960) will be coordinated with the Chesical 
Officer, USARAL. Sf/-lA waste being processed through the. USA Radio
active Waste Disposal Facility, USARAL, will be handled in accordance 
with the provisions -of reference IO.k.  

6



k

MEMORNDUM 7 Narch 1962 

NUMBER 6 

(2) Interim Waste Retention at SY,-lA: 

(a) A Radiation Area, external to the SM-IA and within 

the Control Area, will be established for interim retention of solid 

waste, pending dislosition by the Chemical Supply Officer, *USAR4L 

Support Command. This area will be used only for. filled waste con

tainers, (see subparagraph 8... above).  

(b) Solid waste, high and low level, will be accum

ulated in disposable containers provided the SM-lA by the Chemical 

Supply Officer, USARAL Support Conmand; the OIC, SM-lA, is respon

sible for waste accumulation, transfer oA waste materials to the 

disposable containers, radiological survey, and-security of the waste

during interim retention, and capping or closing the filled disposable 

containers. Deuineralizer waste may, &e*endent on disposal destination, 

be temporarily stored and shipped in lead shield-casks.  

(a) The OIC, SM-1A will make immediate arrangements 

for the shipaent of filled, disposable containers in order to pre

vent undue accuaulation of solid waste at SM-lA; the period of in
terim retention is net to be considered a "cooling off period", but 

rather a convenience to permit planned materials transfer and accum

ulation irior to movement and disposition by the Chemical Supply 
Officer, USAJAL Support Command.  

(d) The Chemical Su~pp3 Ci'cer, USAZAL Support Command, 

will as~um responsibility for the waste and containers at the SM-lA 
and at the time of pick-up for disposition.  

(e) The CIC, SM-lA will. make available to repreeentatives 
of the Chemical Supply Officer, USAIUL Supjort-Comand, at the time of 

,waste transfer referred to above, assistance to include; radiological ' 

survey.of materials and personnel, radiolojical and administrative 
data pertinent to the shipment, and labor.  

(f) A record of each shipment of waste will be main

tained to show: shipment date and destir.tion, description of 

materials (waste) shipped, d*scripti•onf. container, estimate of 

total &Gtivity, external dose weasurement, mode o' shipment, and 

individual authorizing the Ielease of the waste for shipment. A 

cumulativ-' record of waste digposl. atipnentc will be maintained.  

b. Liquid Waste: 

(1) Liquid wast, will be accumulated at SNMI- in three.  

( a) hot wsrcto e of a-tcial capaci`ýy of 20$.OO, glon' and, two.(2)
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laboratory waste tanks of a total capacity of 500 gallons. The radioactive liquid waste generated within the plant will be stored in the available tankage during the monthb of the year when Jarvis Creek is not flowing. A summary of waste storage associated with waste sources is included as 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 dis

charge.  

(3) Water from the dilution-well will be used to dilute the liquid waste. At maximum waste flow from SY4-lA a dilution ratio of approximately I to 2000 will be permitted; reduced flow rates will permit correspondingly greater dilution ratios. The pumping and dilution of the radioactive liquid waste will be accomplished only when the flow of water in Jarvis Creek is continuous (generally May through August of each year). Waste will not be discharged to-arvia Creek in excess of the Maximum Permissible Concentration of 10 microcuries per ac.  

(d) Throubhout the period of discharge, the stored waste, the discharge effluent, and Jarvis Creek (up and downstream of the 'discharge) will be monitored and &amplod in accordance with detailed instructions provided as Supplementary Operating Instructions, "Planned Discharge of Liquid Waste to Jarvis Creek". System line-up and preparation for the waste dischaurge operation will be set forth .i tPlant Operations Check List #42, "Hot Waste Dilution and Discharge "8y*tem" .  

(5) No discharge will be effected without prior notification to and approval of the Commanding Officer, Fort Groely, or his designee. V6 waste will be discharged by plant personnel without the written order of the Plant Superintendent or OIC, am-IA.  

(6) A record of each discharge event will be maintained to show: discharge date and time (interval, if appropriate), volume of waste discharged, specific and total activity of waste, and rate of disposition. A cumulative record of discharge events will be maintaine4.  

c. Airborne Activity: 

(1) Control of airborne activity wasted (effluent) to 

8
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the environ's is maintained at BY,-lA by isolation of potential sources, 
including a duct and fan system directed to stack for each such 
source with isolating valves, positive particulate filtration prior 
to stack removal, and.continuous monitoring of the stack air:

Potential Source 

Vapor Container

Filtration 

Vapor Container 
Vent Filter

Stack , -

Hot Lab Hood Zxhaust Hood Vent Filter 

Cold Lab Hood Zxdhust Roof Line Filter 

Hot Lab Sink Hood Xxhaust Roof Line Filter 

Laboratory Waste Tank Roof Line Filter 

Hot Waste Tank Boof Line Filter 

Demineraliser Room, Hot Waste Roof Line Filter 
Tank Storage Room and 
Sampling. Peit Eood

ýAewoff Tank (Secondary)

Stack 

Stack 

Stack 

Stack 

Stack 

Stack 

Stack

A source esmmary of possible sources contributing to evidence of 
activity# "n excess of background, observed on the stack, mobile air, 
or gas monitor is included as Inclosure 2.  

(2) Staok air is oontinuousl7 monitored and recorded by 
-a rack-mounted Nuclear Measurements Corporation A1-2A monitor, 
*saplin& stack air at a point just below point of discharge and viewing 
built-up partioul.te activity on a fixed filter. In series with the 
AJ2-2A is a Nuclear Measurements Corporation Fluid Shield Monitor 
F14-l which continuously monitors and records air passing the AM-2A 
filter for gaseous (residual) activity. Lince the AM-2.A detector tube 
views the built-up activity on the filter'paper, the readings indicate 
a coatination of activity accumulation and decay; an increasing trend, 
therefore, indicates a build-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 FvuS-l will monitor instantaneous 
activity associated with its volume.o

9
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(3) For area surveys of airborne activity within various 
plant areas and to support special operations where contaminated 
aerosol might be exjected, a miobile air monitor (A.M-2A) and several 
portable air samplers are ;rovided.  

(4) Stack air will not be continuously discharged to 
the environs, but will be released when specifically directed by the 
Senior Plant krocess Control Technician in connection with 'ampling 
operations, vapor container entry operations, laboratory chemical 
or radiochemical analyses, or other operations where discharge is 
indicated. MPC of activity discharged is based on the annual average.  

(5) Detailed instruction.5 pertinent to stack air discharges 
are contained in Supplementary Cperating Instructions, "Planned 
Discharge (stack air) of Potentially Contaminated Aerosol".  

(6) A record of each. discharge event will be maintained 
to show. discharge date and time (interval, if appropriate), volume 
discharged, specific and total activity of effluent, and rate of 
disposition. A cumulative record of discharge events will be maintained.  

d. zeiorting 2equirements: A record of radioactive waste 
dis-iosed of, transported or discharged from the control area, during 
the month shall be provided in the 511-1A Monthly Report as required 
by reference 10.h 

10. REFLREJCz.S: 

a. AR 40-414.  

b. " 385-30.  

c. AR 715-380.  

d. T. >ied 25-.  

e. TM 5-..3.  

.. ! 

i. X2- 700--3. 

.10
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j.ZJARAL Circular 7.95-2.  

k. Stagdard Operating Vrocedure, U.S..Army Radioactive Waste 
.Dspsa ac±jljty Uf fle of the Chemical Suapply and Maintonance 

Of ficer, USAML, dated 15 December 1959. 

1. Title 10, Chapter 1, Part 20, Code of Federal Regulations, 

a. II.AS Handbook 42. -

a. NBS Handbook 48.  

o. XB8 Handbook 51.  

p. NBS Handbook 59.  

q. _N85 Handbook 69.  

r. Ikanuall 1DO-19014, Volume& I and 11, licaith xihyuics and4 
&j~iphaj.gtrY MjUMA 19,t Army tluaoa.r ?Qwer Fl1ats, Combustion 
Lnjinie~ring, Inc.* 1960& 

a. lot Letter Indorsemente £NGRD-N (10 Oct 60), 0C~fLNd4MWS 
subjectt "Definitiou'*f a Radiation Area", dated 18 Octobe'r.196O.  

t.. Letter,, ARCSP-SC, USARAL, subjecti ""Test or~ograa,, SM-lA, 
Contrast DA-1116, Yort Greely, Alaskar. dated 1 February 1961.  

11. SU SSIA This memorandum siapercedes SM-lA Meuorand~a 
Number 1, 1961, sabject: "SM--li Contamination Control Plan"# with 
Change N'-aibar 1.

2 Incls.  
as 

gUrQDiO 
-- ~?L U CfUAlip

RICHARD L. W"RIS 
Major, Corps of Engineers 
Officer-In-Charge, SM-li Operations

11
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LI�U1D WASTE

Destination (Storaae)" 

Laboratory Waste Tanks 

Laboratory Waste Tanks 

Laboratory Waste Tanks 

Laboratory Waste Tanks 

Laboratory Oaste Tanks 

Hot daste Tanks 

hot Waste Tanks 

Hot Waste Tanks 

Hot Waste Tanks 

Hot Waste Tank" 

Hot Waste Tanks 

Hot Waste Tanks

Source 

Lmergency Shower 

Washing Machine Drain 

Laboratory "Hot" Sinks 

'ri. Make-Up Pump Leakage 

Stack Condensate Drain 

Primary Sampling Sink 

Primary Blowdown 

Cuno Filter Backwash Discharge 

Zecondary Blowdown 

Steam Blowoff Tank 

V.C. Cooling Water (B/D Cooler) 

Laboratory Waste Tanks

(I Iclosure 1)

SOURCE SUMMARY OF SM-1A LIQUID WASTEr
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7

;A 
(12-57)

U. S. ATOMIC ENERGY COMMISSTON 
3YPRODUCT MATERIAL LICEN.

Page___ol 1 Pages

Supplementary Sheet 
License Number 50-7082-1 

(A63) 

AMEND1017T NO. 1 

Department of the Army 
Sll-IA Operations 
U.S. Army Engineer Reactors Group 
Process Control Section 
Fort Greely, Alaska 

Attention: MSGT William R. Gvimn 
CWO Severt L. Simine 

In accordance with letter dated Mareh 6, 1961, License No. 50-7082-1 is amended as 

follows: 

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

g. Byproduct material 
,(element and mass number) 

B. Strontium 90

7. Chemical sn/or physical 
form 

B. Jordan Electronics, Inc.  
Model BB-1O01 Sealed 
Sources*

activity which licensee may 
possess at any one time 

B. 8 microcuries contained in 
two sources of 4 microcuries 
each#

9. Authorized use 

B. Internal calibration sources in Jordan Electronics Model AGB-IOKB-SE Radectors.

For the U. S. Atomic. Energy Commission 

by 

3 y{ Washington 25, D. C.

/ �

Date ,r ... j,. !961-

"40
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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 Dpe-b]ent of tVW AIV 3. License number. 90-7W2-1 
SK-3A Operations (A63) 

2. Address U.S. Ari Zagift Reactors Qr0rU 4. Expiration date 
Process Control Section Jan&a= 31m, 1963 Fort Gree!7, Alaska 

5. Reference No.  

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivityý 
(element and mass number) which licensee may posses at any 

one time 

A. Polonium 210 A. Noma Laboratory Sealed A. One sour'ce of 30 curies.  
Polonium-Beryllium Neutron 

(see page 2) Source.  

9. Authorized use 

A. Reactor start-up source.  

(See pag 2) 

CONDITIONS 
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.  

11. The licensee shall comply with the provisions of Title 10, Part 20, Code of Federal 
Regulations, Chapter 1, "Standards for Protection Aginst Radiation".  

12. Byproduct materials shall be used by, or under the direct personal supervision of, 
MGT William R. Gwinn or WOB overt L. Sundine.  

13. Byproduct material as sealed sources shal not be opened.  

2.1i. x2cept $A otherwise specifically provided for in the license, the licensee shall 
possess we use byproduct material described in items. 6, T end 8 of this license in 
accordance with statements, representations, and procedures eontained In his applica
tion dated lowazber 23s, 1L960.  

(see page 2)

A
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Supplementary Sheet 

License Number 50.705.I 
(A63) 

CONTINUED: 

6. Byproduct material 7. Chemical and/or physical 8-. Maximum amount of radio
(element and mass number) form activity which licensee may 

possess at any one time 

B. Strontium 90 B. Jordan Electronics, Inc. B. One source of 8 microcuries 
Model BB-1010 Sealed 
Source.  

9. Authorized use 

B. Internal calibration source in Jordan Electronics Model AGB-10KG-SR Radector.  

C9.MITIONS 

15. A. Each sealed source containing Polonium 210 and Strontium 90 shall be tested for 
leakage and/or contamination at intervals not to exceed six (6) months, except 
that sealed sources designed as an alpha emitting source shall be tested at 
intervals not exceeding three (3) months. In the absence of a certificate from a 
transferor indicating that a test has been made within six (6) months prior to 
the transfer, the sealed source shall be put into use until tested.  

B. The test shall be capable of detecting the presence of 0.005 microcurie of remov
able contamination on the test sample. The test sample shall be taken from the 
sealed source or from appropriate accessible surfaces of the device in which the 
sealed source is permanently or semipermanently mounted or stored. 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 microcuries or more of removable 
eontamination, the licensee shall imediately 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 five (5) 
days of the test with the Director, Division of Licensing and Regulation, U.S.  
Atomic Energy Co tission, Washington 25% D.C. describing the equipment involved, 
the test results and the corrective action taken. A copy of such report shall be 
sent to the manager of the nearest ABC operations office listed in Appendix D of 
Title 10, Code of Federal Regulations, Part 20.  

D. Tests for leakage and/or contamination shall be performed in accordance with 
procedures entitled ?"olonium-Beryllium Neutron Source Leak Test" and "Strontium 
90 Source Leak Test" submitted with application dated November 23, 1960.  

(See page 3)
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Supplementary Sheet 
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CONTflRJED: 

CONDITIONS 

36. Leak 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 leak tosted Upon removal from the reactor pressure vessel if more 

than three uonths has elapsed *in** the date of the previous leak test.  

"For the U. S. Atomic Energy Commission

--V

u~ua~y j44j J.ýV.L Wasinto 25, D. C..n 4

ez 'm

F .. . L •'



FORM AEC-374 
(12-57) "T. S. ATOMIC ENERGY COlMrr"TON 

BYPRODUCT MATERIAL LICE±S.JE

k 
Page 1 of- Pages

M4Gi Vluma V. Owl= or CME Smart L"sI. uo 

13. fprot mtarao asm sa•ld seome. sal wet bo epramd.  

IA.teqrt -s otbersaw epuitefcsul Vrof frae to th* lininG, ti" lea"" shall 
von." me. mWrwet •a•to• l s•. n4u in Item 6, 7 ml 8 of ts tteene in 
wesordas with ststata antueatw, art prce4w,• ecaft~t4 In ••. a•alin

%s.. date 0 aob 3*Z0

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal .Regulations, Chapter 1, Part 30, 
Licensii.q of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee, 
a license I1 hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct 
material listed below; and to use such byproauct 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.  

TLcensee 

1. Name De liiu t o'C t Am 3. License number *7,,, 4 

2. Address S. * AM flgOnT StWt*t(• O VQ 4. Expiration date 
Prome. Contra $ee"tu 3l 15*3 Port Gre~y Alak 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 

one time 
A. f*P nAtu 220 A. 90=o rtor SnlS A. On souru of 30 wrIen.  

kaeog=-ISeryunlv SEntre 
(fie* PWt 2) or.  
9. Authorized use 

CONDITIONS 
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.  

2.The l*ete e mall eoWupy With tVe mVUI~n .t flJti 30S Part 0.o IC4o Of P44eral 
?eoz"atwas. Cb"twte 1* ,*'WAomVfA ftr Preotntia Aptt titat Rdattm.
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CWTfNW21: 

(euomet sam t" W41mber) ft= nctiflty behit l1canseec way 
gonas~ at OW oft tflie 
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HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE SURGEON GENERAL 

WASHINGTON 25, D. C.

IN REMLY RVEtR TO 

MIPS-P0 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 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,

1 ncl 
Form AEC-313 (in trip) Lt. Colonel, 1 

Preventive Medicine Division

31 .8T0
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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 Byproduct Material 
License for Fort Greeley, Alaska for one source of 30 curies of Polo
nium 210 and one source of 8 microcuxies of Strontium 90.  

Sincerely,

1 ncl 
Form AEC-313 (in trip)

CHARLES V. KRAUL 
Lt. Colonel, MC 
Preventive Medicine Division

MEDPS-PO



ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
I Form aproved 

Budget Bureou No. 3&RO27A4

INSTRUCTIONS.-Complete Items 1 through 16 If this is on'initial application. If application is for renewal of alicense, com-, plet, only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 throulgh 15. Use supplemental sheets where necessary. Item 16*must be completed on ell applications. Mail three copies to: U. S. Atomic Energy Commission, Washington 25, M. C. Attention: Isotopes Branch, Division of Licensing and Regulation.-Upon approval of this application, the applicant will receive' an AEC Byprodluct Material t-icense. An AEC Byproduct Material License is issued in accordance with the general requirements contained in Title 10, Code of Federal Rejgulations, Part 30 and the Licensee is subject to Title 10, Code of Federal Regulations, Pcart 20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institution, irm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
. Lt diff~rtt from I (a).) 

SM-lA Operations ' Not Applicable/.  
US-Army EngineerReactors Gtoup 
Fort Greely, Alaska 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If Ibis is on application for r-nwal of a 
license, please indicate and give number.) .  

Process Control Section/. 45-63,00-1 (I:SGT 11. R. GdEI'1 only.) 
4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation prosupervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex.  9.)ISCT "'.IILLIA1,i IR. GWI•, Senior Plant prienceas in tem 8 and 9.) 
Process Control Teciician.-(Prin~cipie)). GC0 S•V3RT -L. "SUDIM.- , 
SGT OSCAR A. VOGTSB:MRGBR JR., P-rocess 
Control Technician (Alternate). 
CW.O SLV-2RT L. SUiN:DIE, Plant Super-- ' -
intendant (Alternate). . . ..... " ....  6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MIWLICURIES OF EACH CHEMICAL AND/OR PHYSand mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed souroe(s), also state name of manufacturer, model 

number, number of sources and maximum activity per sourqe.) ...  

(1) Polonium - 210 (1) Sealed Neutron Source- (Mound -Laboratory Item VII), 
(w/Le-9 target)/. One Source of 30 curies/.  

(2) Strontiua'- 90/. _(2) 'Sealed Source (J-ordan Electronics, Inc.,-o odel BB
i010), One Source of m uicrocuries/.

•-. ,€,,K..P rILKPIS.F. R .r',.iXIC.Hr. BYPRODIUC.. MA.TERIAL WILL BE USED. (If byproduct material is for "'human use," supplement A (Form AEC-313o) must be corn.  pleted in lieu of this item.' If byproduct material is in the form of a sealed source, include the make anj model number of the storage container and/or device in 
which the so,-rce will be stored and/or used.) 

(1) Po-Be neutron source is to be used 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-ah internal calibratibn source for a Jordan 
Electronics,-mno., 'Model AGB-1OKG-SR instrument/.
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Farm AEC-313 (S*$8) ' s I Page Iwo

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental hsheets if necessary) _ 

8S TYPE OF T RAINING DURATION OF ON THE JOB FORMAL COURSE 
MSGT . R. G4INN WHERE TRAINED TRsINING (Circle answer) (Circle ans.er) 

protection . uclear Power Plant Operators 23 yr ' 3-Y NO 

b. Radioactivity measurement standordi.o- ourse and SM-1 (APPR-1) Nucle 5r _..  

tion and monitoring techniques and in- Power Plant , Fort Belvoir, No No 

strumnts ........................ .irpinia/. (Same) " 
c. Mathematics and calculations basic to the to Not No 

use and measurement of radioactivity.. (Same it I 

d. Biological e,.cts of radiation ........ F- ,, No
9. EXPERIENCE WITH RADIATION. (Actuot use of roadioisotopes or equivalent ezperience•cqm w d " rWTMT . I 5Z T "z , vs1 1 frs. A 14 -
ISOTOPE I MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF-EXPERIENCE TYPE Of USE lnes)

Co-6( 

Po-2.
i0 
,0

57 mc 
100 mc 
100 mc

SM-1, Fort Belvoir, Virgi.  
(Same) 
(Same)

Lia l11 yrs 
I3 yrs

Instrument 
It

Calibratil 
It 

it

10. RADIATION DETECTION INSTRUMENTS. (Use supplenatrtal sheeft if necossary.) ..  

TYPE Of INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE 
(Inctude make and model number of each) AVAILABLE DETECTED (ac/rI) (mg/ca•) (Monitoring, surveying, measuring) 

a. Neutron Surve~y Ins;r. 1 thermal 0-lo,o00c- BF3 Tube- monitoring 
Nuclear Chicago and .j 

Model i 2112 N slow neutrons 

be Juno Survey Instr. 2 beta- O-5r/hr 36 monitoring 
Technical Associat •s gamma.. .. .  

Model • 7 
c. Additional instruiLtnts, ot er than the specif cally perti ent ones above, 

I i. MLEToD, FREQUENCY. AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.  

a. (above) Calibrated using a standard-Pu-239 source, once" a&monthe 
b. -(above) Calibrated using a standard` U-238 source, once a month. .
12. FILM BADGES, DOSIMETERS, AfD 510-ASSAY PROCEDURES lSED. (For fm badges, specify metiod.of calibrating and praciaesg, or name of supplier.) 

Film badges are sup led and processed by the Sacramento Signal Depot, US Army, 
SacraL.ento, California on a weekly basis. Self reading dosimeters, gahi~nra and 
neutron sensitive, will be worn by operating perzon.,el and recharged daily.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe IoborIfa4cilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch 

of facility is attoched. (Circle ar) Sd SSee Inclosures 3 and 4/.
14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit look 

testing procedures where applicable, name, training, and experienco of person to perform lek tests, and arrangements for performing initial radiation survey, serv
icing, maintenance and repair of he source.  

WLwee Inc losures t .c . ? and ds.
15. WASTE DISPOSAL. if oommercila wastet disposal service is employed, specify name of company. 0loterwisei, submit detailed description of methods which will 

be used for disposing ot ,od cti . .st .. d s-mtsof t lp an o un ofoacivi, i lSee Paragraph V. , Inclosure 5/.  

CERTIFICATE (This item must be completed by applicant)
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIF HALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLIC,•TION IS 

-PREPARED IN CONFOR*lTY2ITH TITLE IOL CODE-O1f FED TIj TS 30, AND THAT ALL INFORMATION CO 'YAINED-HIEREIN, INCLUDING ANY 

SUPPLEMENTS ATTACHED HERETO, tS TRUE AND C tlfO TO 4C ttSF-.O p OWLEDGE AND I4JLIE . " . . . ......  

"T 5- . ou- . .  

Da* eAN 1961 /.5 If T. GR,,to -.ott CZ 
, Sk. JAN1erg- ChUr'el SM-lA Ocier 

- Isotopes rnlIto etfigOfca 

WARNINO.--I I U. S. C., Section 100 1; Act of J \u too makes ita criminal offense to make a willfully false statement or 
representation Io any department or agency of the United II 4n r within its jurisdiction.

n
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Form ARC-313 
(5-58) 

Item 8 (Continued):

DU TATIOiG 
OF _T"T' UIHIT7G

SOT 0. A. VOGTSB-7RG-R JR.

Nuclear Power Plant Operators 
Course and SM-I (APPR-1) Nuclear 
Power Plant, Fort Belvoir, Virginia 

(Same) 

(Same) 

(Sarae) "

yrs Yes

If 

it

University of Virginia; Alco 4ýk yrs 
Products, Inc., Schenectady, 
N.Y.; and S1-1 (APPR-1) Nuclear 
Power Plant, Fort Belvoir, Virginia

(Same) 

(Same) 

(Same)

ft ft 

- ft ft 

ft If

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes

Item 9 (Continued): 

SGT 0. V-GTSBGR' s and CIO S. L. SUNDiE E's experience with 
isotopic radiation is as shown for P.SGT *.. R. G'MINN; the duration 
of VuGTSTB'.G;G--'s experience is six (6) months, and the duration 
of SUITDINE's experience is three (3) y•ears.  

(Inclosure 1) 

5 CT

"TYPE 
T-7 I ;- ,1'T.T-

a.

CN-TJ-OB
QJCB

FOP::!:

b.  

C.  

d.

C'JO S. U. SUNDII:TE

Yes 

Yes 

Yes 

Yes

a.  

b.  

0.  

d.

Yes 

Yes 

Yes 

Yes.

) r

T- 7' TRANED



ADDITIN'LAL RADIATION D ThCTION i I ULýu"---h]TS

1. Radiac Set 
An/PDR-39 
USA Sig C

2. Radiac Set 
AITý/Z-D-:-53 
USA Sig C 

3. Radiac Set 
A-VDOR-27 

USA Si 6 C

4. Portable Radiation 2 
'.onitor, Jordan, 

[[de AOB-!0::-SR

NO. TYPE 

2 I.C.

1 1.C.  

2 G.M-. Tube

I.C.

RADIATIOiN 

Gamma
x Radiation

Alpha, Beta 
and Gamma 

Beta, Gamira
x Radiation

Garmma

PJP:Io:.:IoIz

O-30,O00mr/hr Iionitcring pers
onnel, areas and 
objects for con
ta:zination and arc 
surveys of low to 
moderate dose 

. r intensities.

O-50O0mr/hr 
0-1.6xlO7-C-?'i 

O--to 500mr/hr

0-500r/hr

Same as 1. above 
to include alpha 
monitoring.  

Same as 1. above 
for low dose 
intensities.  

Sam-e as 1. above 
to hiGh dose 
intensities.

(Inclosure 2)

ITA,-,E



k

P___TIh,.L ,T FACILITIES Aý:D Z lI.•L.

1. -o-Be iTkutron Zource: Labor-atory and storage facilities will 
not normally be required for this source. The source will be taken 
dlirectly irom the shipi-ng cask, a 700yY parEafin barrel, within the 
v:-.;or cont:.ainer and transferred to the reOctor preZsure vessel. A 
sevcn foot re:Lote handlin:- tool is available at the site for this 
operation. Should temr-orary storage be reouired, the source will 
be hel~t in its shi -- ing cask and placed in the hot waste tank storu,-e 
area, two rooms, below ground level, designated as permanent radi4tion 
area. Equipment for leak testing this source are indicated on Inclosure 
7; other facilities are identified below and on Inclosure 4.  

2. Sr-90 Source: Laboratory .nd stora.e facilitie. -.:11 not norý;..all 
be re-.uired for this source, since the source is r,-ounted within the 
Jordan instrument. However, if removal becomes necessary, the following 
facilities and equi,,hient are available, in addition to those identified 
in inclosure S and on Inclosure 4: Two re. Iote handling tools, one 7 
feet in lensth and one 18 inches in length; storage containers consisting 
of a 5 inch OD, 1 inch ID, lead container, 41 inches deep; and a source 
well storage facility constructed of concrete with 6 inch ID steel lined 
wells, lead carped and locked. The latter facility has overall dimensions 
of 13" x 60" x 31" with five wells; it is physically located in the 
plant dea-.ineralizer room which is also designated a permanent radiation 
area.  

(Inclosure 3)
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1T4-1A C1TA!IiMIWOT CQUIL PLAi

i. • SRA.L.  

Effective upon the date of SN'-lA facilities transfer to 
the Government, the procedures and instructions relating to contam
ination control, set forth below, shall be implemented.  

2. DZFII ±ITIUNS: 

a. Radiation Hazard.: Any possible condition that might 
result in exposure of person in excess of the limits established 
for a "Radiation Area". " 

b. Radiation Area: Any area, accessible to personnel, 
in which there exists radiation at such levels that a major portion 
of tie body could receive in any one hour a dose in excess of 5mr, 
or in any five consecutive days a dose in excess of lOOmr. An area 
may be designated a Permanent Radiation Area if radiation levels 
are such that the area would routinely be defined as a Radiation 
Are a 

c. C.ontrol Area: The area under the supervisory ,ontrol 
of the Plant Superintendent, that is the area within the S-1A secur
ity fence, access to which is controlled by a security guard.  

d. Radio!ogical Survey: An analysis and evaluation of 
the rAdiation haz-•rds under a soecific set of conditions. The eval
uation includes a phycical survey of the disposition of materials, 
equipment and personnel within the radiation hazard area; measure
rrent or analytical estimates of the levels of radiation and contam
in.tLlcn that are or n-y be involved; and a prediction of hazards 
resulting from expected or possible changes in materials, equipment, 
arrangelients or practices, including accidents.  

Prior to entry preparations for access to the Vapor Con
tainer or any other Radiation Area, a Personnel Contamination Con
trol Point and a Radiation W1ork Area shall be established. The 
Contamination Control Point will be established at the point of 
entry to the Radiation Work Area; the Radiation Work Area will be 
established coincident with or adjacent to the Radiation Area, as 
may be operationally appropriate. In any event the Radiation Area 
served will be included within a Radiation Work Area.  

4. RADIA•TION "JORK AREAS: 

a. A Radiation Work Area will be defined by chains or 
tape, marked with a-proio-riate signs and the floor covered with strong, 
moisture-resistant paper.  

--1--

(Inclosure 5)



b. Entry to the Radiation ;Iork Area will be made through 

a Personnel Contamination Control Point or Points.  

c. All work on or with any equipment or materials in or 

removed froni a Radiation Area will be done in the Radiation Work 

Area, unless: 

(1) No spreada'ble radioactivity is detected,-(smear 

indications on an AN/PDR 27 survey instrument of less than 0.05 mrad/hr 

scale reading above background or 25 cpm above background using 

mica-end window countings) and; 
(2) No abrasive or welding operation is to be performed 

on or with the materials or equipment, or; 

(3) An Equipment Release Form is attached to the mnteral 

or equipment and the Radiation Work Permit is completed.  

d. Radiation Work Permits will be used for each type of 

t-:.sk to be performed on or with the eyuipment or materials in a 

Radiation Work Area.  

5T•'- ' TT C CONiTRL POINuT:S 

a. Entry to and exit from Radiation Areas and Radiation 

;.ork Area& -;ill be through a Contamination CoAtrol Point.  

b. Protective clothing and equipment, as indicated on 

the Ra-diation W4ork Permit for work and/or inspection, shall be ob

tained from plant supply by the individual requiring their use.  

c. Zach individual will sign in and out of the Radiation 

.4ork Area at the Contamination Control Point and on the applicable 

Radiation Work Permit.  

d. No protective clothing worn inside a Radiation Area 

or Radiation Work Area shall be worn past the Contamination Control 

zoint into a "clean" area (beyond the definint 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 

appropriately 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/PDR 27 

survey instrument.  

f. Skin c6ntamination upon leaving the ContaminationfCon

trol Point must be less than 0.1 mrad/hr .at .1 inch; contamin~atio 

in excess of this limit will be removed with hot, soapy water or a 

potassium paramanganate solution, as indicated, under the supervision 

of a Process Control Technician.  

6. DISP(OSAL CF EtUIiHT AhD IATrUALS: 

a. All disposable equipment or materials Will be placed 

in the radioactive waste cans located within theRad•ion Work Area, 

-2- -



if the dose rate measured is less than 20 mrez,/hr at 1.5 inches.  

Material or ecuipment having dose rate exceeding this limit shall 
be removed to an interim retention area. No disposable equiomenf 

or materials shall be removed to the ,lant exterior except in, or 

during planned transfer operations to high and low level waste ccn
tainers provided by the Chemical Corps. No change will be made in 

a radioactive waste interim retention area (e.g. the demineralizer 
room) without the approval of the Non Commissioned Officer-In-Char-e 
or Plant Superintendent.  

b. All non-disposable materials and eouipment used in a 
Radiation "-ork Area shall be checked for contamination prior to 

removal from the area; the individual using such materials and eluic

ment is responsible for checking and cleaning, as indicated. The 

following release limits will be observed for these items: 

(1) Refer to subparagraph 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.  

Equiu)pment or materials exceeding the above limits will be decontaminated 

of sc.readable activity and removed to the demineralizer room or other 

designated interim retention area. Such equipment will hot be re-used 

until released by the Senior Plant Process Control Technician.  

7. D S1O21 L S OF =DIOAC'VIV- SAZ: 

a. Solid laste: 

(1) Under the provisions of A 755-3E0, staff super

vision of the disposition of this waste is the responsibi lity of 

the Ch-.Lef Chemical Officer, US ;rmy. This su-jervision is exercised 
within USS7RAL by the Cheiiiical Officer, USALR`; removal, transport 
and disposition of solid waste .ill be effected by the Chemical 
Officer, USATS.L.  

(2) Interim "Jaote Retention at CM-lA: 

(a) A Radiation Area, external to the SM-lA and 

within the Control Area, ±ill be established for interim retention 

of solid waste, pending disposition by the Qhemical Officer, USAZ.,L.  

This area will be used only ior filled waste containers, (see sub

paragraph 6 .a. above).  

(b) Solid waste, high and low level., will be 

accumulated in disposable containers provided the SM-1A by the Chem
imcai 0fficer,TUSAiAL; the 0IC, SI-lA, is resýonsible for waste accum
ulation, transfer of waste materials to the di'sposable containers, 
rcdiolo ical survey and security of the waste during interim reten

tion, and the provision of concrete caps for the filled disposable 

containers. ,-..-.



(c) The OIC, SIC-lA -,:ill maz ne immediate arrange
ments for the shipment of filled, disposable containers in order 

to prevent undue accumulation of solid z.aste at m-iA; the period 

of interim retention is not to be considere& a "1ooling off period1 ?, 

but rather a convenience to permit planned materials transfer and 

accumulation prior to movement and disposition by the Chemical Officer, 

U S ABAL.  

(d). The Chemical Officer, USARAL will assume 

responsibility for the waste and containers at the SM-lA and at 

the time of pick-up for disposition.  

(e) The OIC, SE-1A will make available 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 admiinistrative 

data pertinent to the shipment, and labor.  

(f) A record of each shipment of waste will be 

maintained to show: shipment date and destination, description of 

materials (waste) shild;ed, description of container, estimate of 

total activity, external dose measurements, mode of shipment, and 

individual authorizing the release of the waste for shipment. A 

cuumulative record of waste disposal shipments will be maintained.  

b. Liquid Waste: 

(1) Licuid waste will be accumulated at SN-1A in three 

(3) hot waste tinks of a total capacity of 20,000 gallons and two (2) 

laboratory waste tankzs of a totalcapacity of 250 .gallons. The radio

active liquid waste generated within the plant will be stored in the 

available tankage during the months of the year when Jarvis Creek is 

not flowing.  

(2) The undiluted waste will be pumped through a closed, 

pressurizef pipe to a dilution facility located near or in the stream 

bed of Jarvis Creek. The dilution facility will include pumps, mixers 

and a means of metering and monitoring the discharge.  

(3) Water from Jarvis Creek will be used to dilute the 

liquid waste. Capacity of the system will permit a dilution ratio 

of 1 to 2000 initially and will be capable- of expansion at a later 

date to allow a 1 to 10,000 dilution ratio.  

(4) The pumping and dilution of the radioactive liquid 

waste will be accomplished only when the flow of water in Jarvis Creek 

is sufficient to permit dilution and disposal of liquid waste in Jarvis 

Creek at the maximum permiBsabl.e concentration of radioactivity (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 approval of the Commanding Officer, 

Fort Greely, or his designee. No waste will be discharged by plant 

personnel without written order of the Plant Superintetdent or 0IC, SN-lA.  

-4-
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(5) A record of each discharge event will be maintained 
to show: discharge date and time (interval, if aporopriate), volume 
of waste discharged, specific and total activity of waste, and rate 
of disposition. A cumulative record of discharge events will be main-.  
tained.  

-5--
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LEAK T-STIING AiD SERVICING

Leak Test procedures are included on Inclosures 7 and 8. Leak 
tests will be performed by the Principle designated in paragraph 4 
of the Application.  

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 paraLraph 
10 of the Application within the shipping container or Jordan instrument 
initially, and periodically thereafter, and continuously during any, 
period of removal from these containers. The Po-Be source will not be 
monitored subseouent 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 properly licensed 
to handle this byproduct material.  

(Inclosure 6) .



Procedure 

Instruments

Polonium - Berylliun Yeutron Source Leak Test 

Leak testin, shall be -crfcormedpodicaly to insure 
that no lezkage exists fromi the handlin_, storage ailrd 
use of sealed radioactive sources.  

Leak testing shall be performed under the provisions of a 
ra iation work permit and precautions taken to mininize 
personnel exposure durin- such testing'. Eg.ch source to be 
tested will be wioed or "smeared" on a 2" diameter laboratory 
grade filter paper, uaing long-handled tongs or other adcquate 
means for radiation protection. The filter paper will then be 
counted in a laboratory counter using a GE tube oper.:ting in 
the alpha proportional voltage region. The counte-r will be 
previously checked against a uranium alpha source to insure 
proper operation. if the result is positive the source will 
be considered as leaking. Sources that leak or are suspected 
of leaking .ril! be irimiediately placed in a sealed container 
and either sent for repair or disposed of as radioactive waste

1 each 'Radiation instrument 
DeVelopment Laboratory (IRIDL) 
Decade Scaler, 1Model NO. 49-51

Counting Shield, includi_.g mount for mica 
window counter, sample trays and lucite 
mount Model No. 60-10 as manufactured by RIDL 

Mica Window Geiger Tube, 1-odel No. TGC-2 
by Tracerlab having a window thickness of 
1.4 - 1.9 mg/cm2 operating in the proportional 
voltage region and having approximately a 20% 
efficiency for alpha's.

Frequency of 
the Test 

Sensitivity 

Records

(inclosure 7)

A leak test shall be performed up:on' the receipt of all new 
sources at the site and at 3 months intervals thereafter, 
except when the sources are installed in inaocessible 
locations such as in the reactor pressure vessel.  

Assuming that a level of radiation equivalent to background 
where background is conservatively selected as 2 cpri, the 
lower level of detection with a counter of 20% efficiency 
would be equal to 4.5 x 10- uc which is significantly 
more sensitive than is required. 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 maintained which donta-ins the date 
of performance and results of all source leak testso 

I C C'J

1 each 

1 each



Procedure 

Instruments

Frequency of 
the Test 

Sensitivity 

Records

Strontium - 90 Source Leak Test 

Leak testing shall be p-rformed periodically to 
insure that no leakage exists from the handling, 
storage and use of sealed radioactive sources.  

Lear testing shall be performed under the provisions 
of a 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-M,;ueller beta sensitive detector. Positive 
results will be regarded as indicative of a leak 
and the instrument will be returned to the manu
facturer for repair or re-'lacement.  

1 each Radiation Instrument 
Development Laboratory (RIDL) 
Decade Scaler, Model No. 49-51 

1 each Counting Shield including mount for mica 
window counter, sa-ae trays and lucite 
mount Model 2-o. 60-10 as manufactured 
by RIDL.  

1 each Mica Window Geiger Tube, M0odel No. TGC-2 
by Tracerlab, having a window thickness 
of 1.4 - 1.9 mg/cm2 .  

A leak test shall be performed upon the receipt 
of the Jordan instrument at the site and at 
3 month intervals thereafter.  

Assuming that a level of radiation equivalent to 
background on the scaler w;hich is selected as 20 cpm, 
the lower level of detection of a counter of approxi
mately 10% efficiency would be equal to 9.0 x 10-5 uc 
which is significantly more than is required.  

A permanent record shall be maintained which contains 
the date of performance and results of all source 
leak tests.

(Inclosure 8) Q C-'70



Strontium - 9 touree Leak Toet

Instrwtents

Fre 4 uency of 
the Test 

Records

Leak tbztinZ uhati be icrforsed per4udic&Ay to 

iz~ure that no leakese existe fro, the hanQ~mg, 
otcr&Le "nd uoe of se8e001 rsdtoctive tcurc',.  

Loet tetin; shall be performeod under the provieionc 
of a radiation work perait and precautiona ehalt be 

taLkn to cinisise tjs•onnae exjoeure during such 
testing. A amoer uing a 2 " diameter laboratory 
grade flter paper will be atde on an accessible.  
*arface of the source container and counted using 
a Gei&sr-iuofler beta rensitive detector. Pooitive 

reaults will be reogarded ae indicative of a leak 
and the inetrument will be returned to the manu-

fccturer for repair or replacement.  

I each Radiation Instrument 
)evel'•.2uent Lobcrstorr (iIDL) 
Decade Scualer, i,,odel No. 49-51 

1 each Counting :3hield iroludinj mounnt for mica 

window counter, saac~2 trays and lucite 
mount Model No. 60-10 &B manufactured 

by -R)111t1 

1 eoch $¶ioa tindow Goiger Tube, IIodel No, TOG-?.  

by Tracerlab, having a window thickness 
of 1.4 - 1.9 mg/oM2 .  

A leok test shall be -erforrid upon the receipt 

of the Jordan instruneat at the aite and at 

3 gonth intervals thereafter.  

Ascbninlg that a level of rediation equivalent to 

b ckgroun& on the scaler uhich ta sel4ated ac 20 cpm, 

the lower level of htection of a counter of aj,;rori
wately 10% efficiency would be eud to 2.0 x10 u 

which i4 significantly more thbnuiP renUired.  

A permanent reoord shall be msintained which containi 
the date-of performance and results *f all source 

leak tests.

(ThcLcro 8)


