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2.1 INTRODUCTION 


The purpose of this document is to provide an Idaho National Engineering and Environmental 
Laboratory (INEEL) “Site” profile that contains technical basis information, to evaluate the total 
individual occupational dose for claimants under the Energy Employees Occupational Illness 
Compensation Program Act of 2000 (EEOICPA).   


Technical Basis Documents and Site Profile Documents are general working documents that provide 
guidance concerning the preparation of dose reconstructions at particular sites or categories of sites.  
They will be revised in the event additional relevant information is obtained about the affected site(s). 
These documents may be used to assist NIOSH in the completion of the individual work required for 
each dose reconstruction. 


In this document the word “facility” is used as a general term for an area, building or group of buildings 
that served a specific purpose at a site.  It does not necessarily connote an “atomic weapons 
employer facility” or a “Department of Energy facility” as defined in the EEOICPA (42 U.S.C. § 7384l 
(5) and (12)). 


The INEEL played a major role in early reactor research and development.  The Site has operated 52 
reactors plus fuel handling and reprocessing and radioactive waste storage and disposal facilities 
since it began operations in 1949.  The purpose of this Technical Basis Document (TBD) is to assist in 
the evaluation of worker dose from INEEL processes using the methodology in NIOSH OCAS-IG-001 
External Dose Reconstruction Implementation Guideline (NIOSH 2002a) and OCAS-IG-002 Internal 
Dose Reconstruction Implementation Guideline (NIOSH 2002b).   


This TBD provides supporting technical data with claimant-favorable assumptions to evaluate the total 
INEEL occupational dose that can be reasonably associated with worker radiation exposure as 
covered under EEOICPA legislation.    The documentation in this TBD addresses evaluation of 
monitored and unmonitored worker exposure and missed dose.  In addition, it presents the technical 
basis of methods used to prepare the INEEL worker dose records for input to the NIOSH Interactive 
RadioEpidemiological Program (IREP) and the Internal Modular Bioassay Analysis (IMBA) computer 
codes used to evaluate worker dose.  It also presents information on the uncertainty for recorded 
INEEL exposure and dose values. 


This section describes the facilities and processes and historical information related to worker internal 
and external exposures for use when actual monitoring data may be unavailable.   


Proving the Principle, A History of the Idaho National Engineering and Environmental Laboratory, 
1949-1999, by Susan M. Stacy (Stacy 2000) was used as a resource in the development of facility 
and process descriptions. 


INEEL or “the Site” is an 890-square-mile reservation encompassing almost 572,000 acres with a 
maximum distance of about 39 miles from north to south and 36 miles from east to west.  It is 30 to 60 
miles west of Idaho Falls, Idaho.  Major Site-related research facilities and offices are in Idaho Falls.  
The Site, situated on the Snake River Plain of southeastern Idaho at an elevation of about 5,000 ft., is 
above the Snake River Plain Aquifer.  


In 1949, the U.S. Atomic Energy Commission (AEC) established the National Reactor Testing Station 
(NRTS) in Idaho as a Federal reservation to build, test, and operate nuclear reactors.  The Site 
utilized a variety of support facilities and equipment.  In 1974, the NRTS became the Idaho National 
Engineering Laboratory (INEL) and, in 1997, the Idaho National Engineering and Environmental 
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Laboratory (INEEL).  On February 1, 2005, the site became the Idaho National Laboratory (INL) 
combining the research side of the INEEL and ANL-W and the Idaho Cleanup Project (ICP) working 
on closure of inactive portions of the site.  


INEEL is unique among U.S. Department of Energy (DOE) facilities because it is a large complex site 
with many independent technical areas, contractors, goals, and missions.  Table 2-1 lists historical 
prime Site contractors and the years they operated.  The prime contractor provided some services to 
the other contractors and operated most of the facilities.  Some of the specific technical areas were 
operated in part by other contractors during the tenure of the prime contractor.  Table 2-2 lists those 
facilities and technical areas and the dates contractors other than the prime contractor operated them. 


Table 2-1.  INEEL prime site contractors. 
Operating years Prime contractor 
1950–1966 Phillips Petroleum Company 
1966–1972 Idaho Nuclear Corporation (Allied Chemical Corporation, Aerojet General Corporation, 


and Phillips Petroleum Company) 
1972–1976 Aerojet Nuclear Corporation 
1976–1994 EG&G Idaho 
1994–1999 Lockheed Martin Idaho Technologies Company 
1999–2004 Bechtel BWXT Idaho, LLC 
2005 Battelle Energy Alliance for INL, CH2M Washington Group for ICP 


Table 2-2.  Other operating facility technical area contractors. 
Argonne National Laboratory–West 
1949–2004 University of Chicago 
Idaho Chemical Processing Plant (Idaho Nuclear Technology and Engineering Center) 
1950–1953 American Cyanamid Company 
1953–1966 Phillips Petroleum Company 
1966–1971 Idaho Nuclear Corporation 
1971–1979 Allied Chemical Corporation 
1979–1984 Exxon Nuclear Idaho Company 
1984–1994 Westinghouse Idaho Nuclear Company 
Aircraft Nuclear Propulsion Program (ANPP) 
1952–1961 General Electric 
Specific Manufacturing Capability 
1983–1986 Exxon Nuclear Idaho Company 
1986–1991 Rockwell INEL 
1991–1994 Babcock & Wilcox Idaho, Inc. 


Dosimetry services at INEEL were unique among DOE facilities in that DOE Idaho Operations Office 
(DOE-ID) personnel operated and provided internal and external dosimetry services.  The DOE-ID 
dosimetry branch provided and analyzed external dosimetry badges, counted workers in the whole 
body counter, and analyzed bioassay samples.  DOE also provided portable radiation survey 
instruments and maintained and calibrated them.  Originally, DOE-ID personnel at the Radiological 
Environmental Sciences Laboratory (RESL) in Building CF-690 in Central Facilities Area maintained 
exposure histories of personnel based on dosimetry records, including bioassay data.  With the 
advent of the DOE Laboratory Accreditation Program (DOELAP), dosimetry responsibility was 
transferred to the prime contractor on January 2, 1989, to eliminate a conflict of interest on the part of 
DOE-ID.  
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Figure 2-1 shows the relative location of each facility or technical area discussed in this TBD.  The 
following sections describe each facility and its processes, with the exception of the Naval Reactors 
Facility (NRF), a naval propulsion facility exempted under EEOICPA.  The subsections for the facilities 
and technical areas and processes contain information on the particular area.  


 
Figure 2-1.  Map of the Idaho National Engineering and Environmental Laboratory.  
Facilities include the Argonne National Laboratory-West (ANL-W), where the 
Experimental Breeder Reactor No. 2 (EBR-II), Transient Reactor Test Facility 
(TREAT) and Zero Power Plutonium Reactor (ZPPR) are located; Auxiliary Reactor 
Area (ARA); Central Facilities Area (CFA); Idaho Chemical Processing Plant (ICPP) 
[now the Idaho Nuclear Technology and Engineering Complex (INTEC)]; 
Experimental Breeder Reactor No. 1 (EBR-I); Boiling Water Reactor Experiment 
(BORAX); Radioactive Waste Management Complex (RWMC); Special Power 
Excursion Reactor Test (SPERT) area; Grid III, the test grid where the Fuel Element 
Burn Tests (FEBT) A and B occurred; Test Reactor Area (TRA); the Experimental 
Field Station (EFS); Naval Reactors Facility; Test Area North (TAN), where the Initial 
Engine Tests (IETs) occurred; and the Core Test Facility (CTF) at TAN. 
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Personnel working at INEEL in designated radiological areas were typically required to wear state-of-
the-art dosimetry (film badges, thermoluminescent dosimeters [TLDs], personal ion chambers [PICs], 
respiratory protection, anti-contamination clothing, etc.).  Facilities and radiological areas were 
monitored by remote and portable radiation/remote area monitors (RAMs) and continuous air monitors 
(CAMs).  Portable RAMs, CAMs, air samplers, etc., were used for work where fixed units were not 
available.    In cases where airborne radioactivity might be present or where internal exposure was 
possible, applicable respirators were provided to prevent/reduce internal exposure.  


Engineered systems were incorporated as practicable to minimize the potential for radiological 
airborne radioactivity and direct radiation exposure.  Bioassay programs were instituted to monitor 
and assess potential internal exposures.  Environmental monitoring systems were placed around the 
Site at multiple locations to measure direct radiation, fallout, effluent discharges or releases to onsite 
personnel and to members of the public.  Each facility has had film or TLD badges in specific building 
areas and around perimeter fences to measure direct environmental radiation accumulation at the 
location as a check and balance on source terms within Site locations.  


In addition to the nuclear reactor experiments discussed below in relation to the TRA, there have been 
other such experiments at INEEL.  Table 2-3 lists common radionuclides for reactors. 


2.2 TEST AREA NORTH 


TAN is 30 miles northeast of the Central Facilities Area.  General Electric Corporation (GE) opened 
TAN in 1952 for the Aircraft Nuclear Propulsion (ANP) Program, which operated during the 1950s and 
early 1960s.  Additional facilities built to support the program were the Initial Engine Test (IET) 
Facility, the Technical Support Facility (TSF), and the Water Reactor Research Test Facility 
(WRRTF). 


During the 1970s the Loss of Fluid Test (LOFT) Facility was built at the west end of the TAN area next 
to the aircraft hanger built to support the ANP Program.  LOFT was a smaller version of a commercial 
pressurized-water reactor designed to allow, create, or recreate loss-of-fluid accidents. In 1983, 
construction started on the classified Project X, which later became the Specific Manufacturing 
Capability (SMC).  The SMC, which was inside the aircraft hanger, manufactured depleted uranium 
(DU) armor for the M1-A1 Abrams Main Battle Tank. 


2.2.1 Technical Support Facilities 


TSF was built to provide technical and administrative support for the ANP Program.  The facilities 
included a large Hot Shop, hot cells, storage pool, cafeteria, machine shop, office space, etc.  A four-
rail railroad system, with a shielded locomotive and two turntables, connected the IET facility to the 
Hot Shop, the Warm Shop, and eventually the LOFT facility. 


2.2.1.1 Hot Shop/Warm Shop/Hot Cells Annex, 1955 to present 


The TAN Hot Shop is in the TAN-607 building.  It is 51 feet wide by 165 feet long by 55 feet high.  The 
walls are 7 feet thick and the windows are 6 feet thick to provide protection to personnel involved in 
the examination, handling, analysis, or disassembly of radioactive components. 


The Warm Shop, immediately adjacent to the Hot Shop, is one large open room measuring 51 feet 
wide by 80 feet long by 50 feet high.  A four-rail track system connects the Warm Shop to the Hot 
Shop and supports TAN projects.  Experiments, projects, or equipment with relatively low-level 
contamination or direct radiation were brought to the Warm Shop for modification or repair. 
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The Hot Cell annex is on the south side of the Hot Shop and consists of a hot cell and control 
galleries.  The interior of the Hot Cell is 10 feet wide by 35 feet long.  The Hot Cell Annex (TAN-633) 
is a one-story building north of and adjoining the storage pool.  It consists of four shielded cells with 
interlocking sliding drawers for transferring samples.   


The Hot Shop and Hot Cells are equipped with cranes, manipulators, and other equipment for remote 
handling and work on experiments of all types.  The Hot Shop was used extensively for refueling and 
repairs on the Heat Transfer Reactor Experiment (HTRE) reactors.  Many other activities involving 
radiation levels measured up to 50 rad hr-1 for brief periods have occurred in the facilities, including 
disassembling the Stationary Low-Power Reactor (SL-1) and receiving, examining, and storing Three 
Mile Island (TMI) fuel and debris.  


Internal exposure potential exists from airborne radioactivity of mixed fission products and activation 
products associated with reactor operation (Table 2.1.3).   


External exposure exists from mixed fission products and mixed activation products (MAP).  Radiation 
levels varied from background levels to measured levels greater than 50 rad hr-1, principally gamma 
rays with energy greater than 250 keV.   


2.2.1.2 TAN 607 Storage Pool 1955 to present 


The TAN Storage Pool is adjacent to the north side of the Hot Shop.  It is 70 feet long, 48 feet wide, 
and 24 feet deep.  An underground passageway (19 feet by 24 feet) under the Hot Shop north wall 
connects the main pool to the Hot Shop vestibule.  The vestibule, in the northeast corner of the Hot 
Shop, is 25 feet long, 24 feet wide and 24 feet deep.  The top of the passageway under the shield wall 
is 5 feet under water to protect the main pool area from radiation sources in the Hot Shop. 


The TAN Pool was used for storage of reactor fuel, including some commercial fuel and TMI core 
debris.  In mid-2002, the TMI fuel and debris were moved to INTEC for storage.  Radioactive 
materials being put in the pool or removed are generally transferred in shielded casks.  The casks can 
be transferred via the vestibule in the Hot Shop or loaded directly on a truck in the north end of the 
pool.  The pool is not lined and does not meet current criteria for radioactive storage pools (Bonney et 
al. 1995).  


The water in the Storage Pool is contaminated with mixed fission (MFP) products, activation products 
and transuranics.  The major isotopes in the pool are 137Cs, 147Pm, 241Pu, 241Am, and 90Sr, with an 
average water concentration of 4.6 X 10 -4 µCi ml-1 (Bonney. et al. 1995). 


Internal exposure potential exists from airborne radioactivity primarily from the nuclides listed above. 


External exposure exists from the nuclides listed above. 


2.2.1.3 Storage Pads TAN 690 and TAN 691 


The Storage Pads are near the main east-west railroad west of the Hot Shop and east of the 
turntable.  The TAN 690 pad was used to store three “Abnormal Waste Casks.”  Two of the casks are 
empty; the third contains filter elements with activity greater than or equal to 100 nCi g-1 of 
transuranics.  External radiation levels are less than or equal to 0.1 mrem hr-1. 


Storage Pad TAN-691 is west of TAN 607 and contains the “Spent Fuel Storage Casks.”  These 
casks were designed to investigate the feasibility of storing spent nuclear fuel from commercial 
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reactors in a dry state without external cooling requirements.  The casks have fuel from a Virginia 
Power reactor and from LOFT.  The casks, which are filled with helium gas and sealed, are monitored 
for temperature and pressure and alarm if either deviates from accepted limits.  Measured radiation 
levels near the casks are 25 to 30 mrem hr-1 gamma and about 40 mrem hr-1 neutron.  The casks are 
periodically surveyed and assessed for radioactive contamination.  


Internal exposure potential exists from potential airborne leaks. 


External exposure exists from activities proximate to the casks.  Not all personnel wear neutron 
dosimetry.  


2.2.1.4 Radioactive Liquid Waste Disposal System 1959 to present 


A radioactive liquid waste system (TAN 666), which was built in 1959, collected and processed 
intermediate-level liquid wastes generated in the TAN area and transferred them to one of three 
underground 10,000-gallon, stainless-steel collection tanks (V1, V2, and V3).  The liquid wastes were 
concentrated in an evaporator in TAN 616, and the concentrated solution was pumped to one of two 
50,000-gallon underground liquid waste feed tanks (V9 and V10).  Solids were separated and sent to 
the RWMC.  Originally, the liquid effluent was combined with low-level radioactive liquid waste and 
discharged to a disposal well.  In 1972, INEEL replaced the disposal well with a disposal pond.  The 
pond was an unlined diked area encompassing about 35 acres that could receive about 33 million 
gallons per year (ERDA 1977).  From 1959 to 1974, TAN reported liquid effluent releases to the 
disposal well or pond of 58 curies, with highest releases in 1959, 1968, and 1969.  


Internal exposure exists from potential airborne mixed fission products and activation products. 


External exposure exists from activities around the liquid waste system. 


2.2.1.5 Radioactive Parts Service and Storage Area 1955 to present 


Storage buildings (TAN-647/TAN-648) and the adjacent storage pads are known as the Radioactive 
Parts Service and Storage Area (RPSSA).  The facility is in the northwest portion of the TAN TSF 
area.  The area has residual contamination from earlier projects, including the Heat Transfer Reactor 
HTRE-2 and HTRE-3 reactors.  The buildings and the contaminated areas are marked with perimeter 
fencing and warning signs.  Some of the radiologically contaminated soil in the area resulted from 
movement of SL-1 debris into the Hot Shop, and some particles were measured as high as 50 rad hr-1 
beta near contact (90Sr/Y).  The gates and buildings are locked when access is not required. 


The RPSSA buildings and areas on and around the pads contain casks, boxes, and equipment of all 
types that is either contaminated or radioactive and has to be in a controlled storage area. 


Internal exposure potential exists from airborne radioactivity of leaking packages or disturbing 
contaminated soil areas containing mixed fission products and/or activation products.   


External exposure comes from several items in storage that have had radiation levels in the R hr-1 
range from mixed fission products and activation products.  


2.2.1.6 TAN 607 Radiography Facility 


The TAN 607 Radiography Facility was in TAN 607, south of the TAN Warm Shop.  The facility used 
60Co and 192Ir sources and X-ray units for nondestructive examination of metal welds, parts, or 
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equipment.  Some of the isotopic sources were in the 100-curie range when first purchased.  
Radiography was performed by trained and certified technicians according to approved procedures.  
Periodic radiography would be required on a reactor or piece of equipment that could not be brought 
to the facility.  Applicable procedures were required to evaluate radiological hazards and establish 
necessary controls.  The Radiography Facility is not operational at present. 


Internal exposure is negligible for radiographic activities in the Radiography Facility. 


External exposure occurred from activities associated with radiographic sources. 


2.2.2 Initial Engine Test Facility, 1955 to 1966 


The IET (TAN-620) was approximately 1 mile north of the TAN TSF area.  It was built as a shielded 
test facility to prove that heat from a nuclear energy source could run a turbojet engine.  The IET had 
high-density reinforced concrete walls 2 feet thick and ceilings 3 feet thick.  The floor of the facility 
was 15 feet below grade with 14 feet of dirt over the top.  After a HTRE test, a locomotive driver in a 
shielded cab would hook onto the reactor and return it to the TAN TSF Hot Shop.  There were a total 
of 26 IET runs involving three separate reactor assemblies – HTRE 1, 2, and 3.  Jet engines were 
fitted to a HTRE reactor at TSF and transported by the four-rail system to the IET facility. 


During the early 1960s, the AEC initiated another nuclear safety program at IET, called Systems for 
Nuclear Auxiliary Power (SNAP) Transient (SNAPTRAN).  The program evaluated the hazards 
associated with using nuclear reactors for aerospace auxiliary power systems.  In addition, it was 
designed to investigate the consequences of a nuclear accident.  Three SNAPTRAN tests were 
conducted, with the last two ending in destruction of the SNAP 10A/2 reactors. 


The various test series involved a number of power reactor operations that resulted in the release of 
radionuclides to the environment.  The dates and times of reactor operations, and consequent 
releases, varied throughout the duration of the project.  Therefore, the meteorological conditions that 
existed depended on the time of the tests.  All operations were under strict meteorological control, and 
permissible wind directions seriously limited operations.  On many days, it was impossible to operate 
at all, and most of the time operation was possible only a few hours each day (Thornton, Rothstein, 
and Culver 1962). 


Internal exposure was possible from airborne mixed fission products and activation products. It was 
minimized by a filtered intake air system that kept the air pressure in the occupied areas positive in 
relation to outside air.  The exhaust from the HTRE jet engines was vented up a 150-foot stack.   


External exposure occurred from the activation and mixed fission product inventory after tests were 
completed and personnel worked on the associated test assemblies.  


2.2.2.1 Heat Transfer Reactor Experiment No.1, December 27, 1955 to January 3, 1959 


On November 4, 1955, the HTRE-1 reactor was placed on the test pad at the IET and brought to 
power.  On December 30, 1955, the reactor was again brought to power with a J47 turbojet engine 
attached.  The reactor was run on the test stand for 150.8 hours at full power, 20 MW thermal, 
exceeding the design requirement of 100 hours.  During the first 6 hours of full-power operation, fuel 
element damage occurred in three cartridges caused by a defect in the insulation liners.  After the 
damaged elements were replaced, power operation resumed.  The test was successful in proving the 
reactor could run the engines without chemical fuel.  The water-moderated and water-cooled reactor 
used enriched uranium fuel clad in nickel-chromium (Thornton, Rothstein, and Culver 1962). 
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2.2.2.2 Heat Transfer Reactor Experiment No. 2, July 1957 to March 28, 1961 


The HTRE-2 "parent core" was similar to the HTRE-1 core except the central seven air tubes were 
removed and replaced by a hexagonal void 11 inches across the flat.  A corresponding opening was 
made in the top shield plug so sections of advanced reactors could be inserted in the parent core 
without requiring removal of the core from the shield.  This converted it to a materials test reactor, 
which subjected test fuels to environments reaching 2,800°F for extended periods and higher 
temperatures for short periods.  The ANP Program advanced the technology of high-heat ceramic 
reactor fuels.  HTRE-2 operated for 1,299 hours at powers up to 14 MW.  Test sections consisted of 
metallic fuel elements combined with air-cooled zirconium hydride moderators and beryllium oxide 
fuel elements for use in ceramic reactors (Thornton, Rothstein, and Culver 1962; Stacy 2000). 


2.2.2.3 Heat Transfer Experiment No. 3, 1958 to December 1960 


A new HTRE engine was developed with the reactor, engine shielding, and heat transfer system 
arranged in a horizontal configuration anticipating final design in an airframe.  HTRE-3 operated for 
126 hours, running two modified J47 jet engines at power as high as 32 MW thermal.  This reactor 
was water-cooled and water-moderated, and used uranium fuel clad in nickel-chromium.  In 
December 1960, HTRE-3 ran two turbojet engines at 2000°F without the help of any chemical fuel 
(Thornton, Rothstein, and Culver 1962). 


On November 18, 1958, a nuclear excursion occurred during the IET No. 13 test.  The excursion was 
the result of the dynamic and shim rods being withdrawn by the control system under the influence of 
an erroneous reactor power indication.  Activity was released from the exhaust stack and a narrow 
band of fallout was contained fully within the boundaries of the NRTS.  The maximum dose rate 
observed in the Assembly and Maintenance area and approximately 3,000 feet from the cloud 
centerline was .04 mrem hr-1.  The maximum fallout observed, at about 4 hours after the incident, 
measured 0.8 to 2.0 mrem hr-1 at contact roughly 1 1/2 miles from IET (DOE 1991a). 


After each HTRE test, the cooling water was drained and replaced with mercury to provide shielding 
to personnel working on the reactors.  After the HTRE program ended, HTRE 2 and 3 reactors were 
parked in the RPSSA.  The HTRE engines were moved to the EBR-1 historic site in 1988. 


Internal exposure potential existed from the airborne release inventory during reactor operation as 
argon and other constituents in the cooling air became radioactive.  Fuel elements occasionally 
ruptured, which released mixed fission products and activation products to the outdoor environment.  
In some cases the cooling air flow to fuel elements was deliberately blocked to determine fuel failure 
parameters and characteristics.  Fourteen of the tests were categorized as group 1 releases under 
National Council on Radiation Protection and Measurements (NCRP) methodology (NCRP 1996); 
tests 10 and 4 were ranked the highest.  Seven tests were ranked group 2.  Fission Product 
inventories were based on documented reactor operating histories (RAC 2002). Operations and 
support personnel were inside the pressurized control room (TAN-620) during reactor operation 
during the testing phase of the HTRE reactor program minimizing their exposure potential.  


External Exposure occurred from the mixed fission product and activation product inventory during 
work associated with test assemblies after tests were completed. 


2.2.2.4 Systems for Nuclear Auxiliary Power 10A Transient No.1, Early 1960s 


The AEC initiated a safety program to evaluate hazards associated with using nuclear reactors for 
aerospace power systems.  The portion of the program concerned with determining the kinetic 
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behavior of the SNAP 10A/2 reactors and the consequences of certain nuclear accidents involving 
these reactors was called SNAPTRAN.  The tests were conducted at the IET facility at TAN.  The 
SNAPTRAN program extended the SPERT reactor safety testing program (see Section 2.9) to 
aerospace applications.  Three test series involving three reactors investigated the behavior of 
SNAP10A/2 fuel under large-transient, power-excursion conditions.  SNAPTRAN-1 was subjected to 
nondestructive tests in conditions approaching but not resulting in damage to the zirconium-hydride-
uranium fuel.  The SNAP 10A/2 reactors were 9 inches in diameter by 12 inches long and were 
composed of a sodium/potassium (NaK)-cooled core containing 37 rods of fully enriched uranium in a 
zirconium-hydride matrix. 


2.2.2.5 Systems for Nuclear Auxiliary Power 10A Transient No. 3, April 1, 1964 


SNAPTRAN-3 was the first of two destructive tests on a version of the small reactor (SNAP10A/2) 
designed to supply auxiliary power in space.  The test, conducted at the IET Facility on April 1, 1964, 
simulated the accidental fall of a reactor into water or wet earth, as could occur during assembly, 
transport, or launch abort.  The test demonstrated that the reactor would destroy itself immediately 
instead of building up a high inventory of radioactive fission products.  The test involved reactor 
operation at a power level of 30,000 MW for 1.5 milliseconds (ms).  More than 99% of the fission 
products inventory was retained in the surrounding water and reactor fuel remains.  No airborne 
iodine was detected, so it was presumed that halogens were retained in the water as well as 
particulate radionuclides (Cordes et al. 1967).   


2.2.2.6 Systems for Nuclear Auxiliary Power 10A Transient No. 2, 1965 to January 11, 1966 


This test version of the small space reactor, SNAP 10A/2, was intentionally destroyed on January 11, 
1966.  It provided information on the dynamic response, fuel behavior, and inherent shutdown 
mechanisms of these reactors in an open-air environment.  In normal operation, the control drums of 
the SNAP10A/2 would be rotated to obtain criticality after the reactor was in orbit.  In a launch abort, 
however, impact on the earth might cause the reactor drums to rotate inward and the core to go 
critical and conceivably destroy itself, releasing fission products to the surrounding environment.  The 
test data contributed to an understanding of reactor disassembly on impact and methods for 
assessing or predicting the radiological consequences.  The reactor core was 93% enriched fuel, 
containing 4.75 kg of 235U.  The reactor operated at a power level of 36,000 MW for 1.5 ms.  The 
fission product release fractions were reported to be 0.75 for noble gases, 0.70 for iodines, 0.45 for 
tellurium, and 0.04 for solids.  Reactor operation was assumed to generate 4681 curies of 41Ar.  
SNAPTRAN meteorological conditions for testing were strict.  Weather requirements were to consist 
of lapse conditions with no rainfall, and were to persist a minimum of 3 hours after the tests.  Wind 
had to be southwest (180° to 240°) between 10 and 30 mph (Cordes et al.1965). 


Internal exposure potential during the SNAP 10A test series was well controlled by requiring 
personnel to stay inside the IET during tests.  During the SNAPTRAN 2 and 3 tests, the reactors were 
totally destroyed, releasing fission products including 131I, all of which was tracked.  


External exposure to mixed fission products and mixed activation products was received during 
cleanup of the reactor debris, which was scattered around the test pad and along the four-track rail 
system.  Dosimetry was required for all personnel. 


2.2.3 Water Reactor Research Test Facility, 1958 to 1973 


The WRRTF is approximately 1.25 miles southeast of the TSF area.  The first facility constructed at 
WRRTF was the Low Power Test Facility (LPTF) in 1958.  This facility was also known as Semiscale 
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and was in the east quadrant of WRRTF.  The Shield Test Pool Facility (STPF), in the west quadrant 
of WRRTF, was built as part of the ANP Shielding Experimentation Program; in 1963, the pool facility 
was modified for the Experimental Beryllium Oxide Reactor (EBOR).  The EBOR project was 
cancelled in 1966 before construction was complete.  


The Semiscale facility in LPTF was a forerunner of the LOFT.  It was a scaled mockup of one loop of 
a four-loop pressurized-water reactor (PWR).  The facility was electrically heated to provide steam to 
run blowdown tests (Shaw, Boucher, and Loomis undated).  No radiological exposure resulted from 
the blowdown tests. 


Due to the electrically heated experiment cores in the facilities listed in the subsections of 2.2.3, 
internal and external exposure from neutron reactions in the reactors did not exist. Exposures will be 
noted as applicable at the end of the pertinent test series. 


2.2.3.1 Shield Test Pool Facility 


The STPF, initially used for a reactor experiment known as Susie, was used for bulk shielding 
experiments performed in support of the ANP Shielding Experimentation Program.  Susie utilized a 
sample canister box that was pressurized with inert gas or air to keep it dry.  It was at the reactor 
centerline and contained 16 sample tubes in which organic samples were irradiated.  Susie was a 
swimming-pool-type reactor; water-moderated, water-cooled, water-reflected, and shielded by 
approximately 17 feet of water.  The fuel loading was 4 kg of 235U and the nominal power level was 2 
MW thermal.  After the ANP Program ended in 1961, Susie was used by other programs at the NRTS 
(Walsh 1961).  The facility would later become known as EBOR.  Since the EBOR project was 
cancelled, other experiments were conducted using tracer-level nuclides to investigate the reaction of 
water in piping, as well as instrument calibrations.  The cell area was filled with piping for pressurized 
water tests using up to 25-curie 137Cs sources in a radiography-type environment in which the source 
material was cranked out of a shielding cask to be in the proximity of the piping.  The Cs and tracer 
sources have been removed.  


Internal exposure at the STPF was not known to occur due to the low power of Susie, the water 
environment, and use of sealed small sources. 


External exposures occurred from the use of sealed sources, primarily 137Cs.  


2.2.3.2 Low Power Test Facility (LPTF), 1958 to 1973 


The LPTF was used to conduct several low-power (less than 100-watt) reactor research programs.  
The LPTF contained two shielded cells with three independent control rooms and necessary support 
facilities.  The north cell, Room 101, was called the Critical Experiment (CE) cell and the south cell, 
Room 102, was the Initial Criticality (IC) cell.  The test cells are of poured concrete construction with a 
4-foot-thick wall between them.  The walls between the cells and the control room are 5 feet thick for a 
height of 30 feet.  The outside wall of the IC cell is 2 feet thick, and the outside wall of the CE cell is 3 
feet thick for a height of 30 feet (Kunze and Chase 1970).  


The construction of the facility was such that more than one reactor program could be running at the 
same time.  Heavy experiment pieces could be moved in or out of each cell through large rollup doors 
in the back.  
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2.2.3.2.1 Critical Experiment Tank, 1958 to 1960 


The Critical Experiment Tank (CET) reactor was part of the ANP Program in the CE Cell of the LPTF.  
The CET was a low-power reactor originally designed to mock-up the HTRE-1 and HTRE-2 reactors.  
It was used primarily to perform critical experiments for insert tests in the HTRE-2 power plant.  Fuel 
test bundles intended for testing in HTRE-2 were first evaluated for reactivity characteristics in the 
CET.  The water-moderated CET utilized a beryllium reflector (Becar et al. 1961). 


CET was one of three low-power reactors supporting the ANP Program, along with the STPF Reactor 
(Susie) and the Hot Critical Experiment (HOTCE) (Hoefer 1957).  The ANP Program ended in 1961. 


2.2.3.2.2 Hot Critical Experiment, 1958 to March 28, 1961 


Located in the LPTF CE cell, HOTCE was an elevated-temperature critical experiment designed to 
obtain information on temperature coefficients of solid moderated reactors.  The fuel elements 
consisted of fuel bearing stainless-steel wire 1/8 inch diameter.  The maximum loading was 50.4 kg of 
93.2% enriched UO2.  The reactor used a hydrided zirconium moderator and a beryllium reflector.  
The hexagonal prism-shaped core and reflector were mounted such that the fuel cells were horizontal.  
One half was mounted on a fixed table and the other in a movable table so the two halves were 
separated.  The normal operating power was 1 watt for a period of 1 to 3 hours.  The reactor could be 
operated at 100 watts for short periods (Hoefer 1957).  


2.2.3.2.3 Split Table Reactor System, 1971 


The purpose of the Split Table Reactor System was to provide nuclear information on a variety of fast 
and thermal spectrum reactors.  The reactors were to be assembled, operated, and revised to perform 
experiments with both thermal and fast systems.  The reactor was operated in the CE cell of the 
LPTF. 


The reactor was a split-table type, 7 ft 2 in wide and 11 ft long.  The reactor was opened and closed 
using a hydraulic system.  The table was an aluminum matrix structure composed of a stack of 
hexagonal tubes mounted horizontally on each table half.  When the two halves were brought 
together, a single reactor assembly was formed.  Normal operating power level was 0 to 500 watts 
thermal not to exceed 1000 watts or 10 kilowatt hours per month (Lofthouse 1971). 


2.2.3.2.4 Fast Spectrum Refractory Metals Reactor (710), March 1962 to 1968 


The 710 reactor was a split-table, low-power critical facility at LPTF.  The objective was to collect data 
for a proposed fast-spectrum, refractory-metal reactor concept called the 710 Reactor.  The concept 
involved using metals such as tungsten and tantalum in a compact, very-high-temperature reactor for 
generating power in space. 


2.2.3.2.5 Cavity Reactor Critical Experiment, May 17, 1967, to Early 1970s 


The Cavity Reactor Critical Experiment (CRCE) was an outgrowth of a program started by the 
National Aeronautics and Space Administration (NASA) at LPTF to investigate the propulsion of 
space rockets by nuclear power, offering the possibility of much greater thrust per pound of propellant 
than chemical rockets.  The concept for the cavity reactor core was that the uranium would be in a 
vapor, or gaseous state.  Hydrogen propellant flowing around it would theoretically attain much higher 
temperatures (up to 10,000°F) than in conventional solid-core rockets.  The experiments at TAN used 
simulated hydrogen propellant and produced data on the reactor physics feasibility of a gaseous core 
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being able to go critical.  The core was uranium hexafluoride (UF6); the experiments were performed 
at the relatively low temperature of about 200°F.  In the proposed ultimate application, the ball of 
uranium gas would have been held in place by the hydrogen flowing around it, something like a ping-
pong ball suspended in a stream of air.  Uranium core temperatures as high as 100,000°F were 
considered possible.  During the CRCE program, the UF6


 was always contained in the storage vessel 
or the reactor cavity. 


2.2.3.2.6 Spherical Cavity Reactor Critical Facility, 1972 to November 1973 


The Spherical Cavity Reactor Critical Facility (SCRCE) was the final experiment in reactor physics 
work for the NASA-sponsored program to determine the feasibility of a reactor going critical with a 
gaseous core of UF6.  Previous work used a cylindrical configuration because of its ease of 
construction.  The spherical shape was considered a more likely geometry for the ultimate application 
in a rocket to Mars.  The SCRCE assembly consisted of two aluminum tanks, one inside the other, 
with D2O in the space between the two tanks.  The D2O would act as a reflector and moderator and, 
during normal shutdown, would be transferred from the reactor to a storage tank (INC 1969). 


2.2.3.2.7 High Temperature Marine Propulsion Reactor (630-A), 1962 to 1964 


The 630-A reactor was a low-power critical experiment operated at the LPTF.  The mission of the 630-
A was to explore the feasibility of an air-cooled, water-moderated system for nuclear-powered 
merchant ships.  Development ended in December 1964 after decisions to lower the priority of the 
entire Nuclear Power Merchant Ship Program. 


Internal exposure was not known to occur. 


External exposures occurred during cell entry after a reactor run.   


2.2.4 Loss of Fluid Test Facility, 1973 to July 9, 1985 


The LOFT reactor at TAN 650 was a centerpiece in the safety testing program for commercial power 
reactors.  The reactor was a scale model of a commercial pressurized-water power plant built to 
explore the effects of loss-of-coolant accidents (LOCAs).  Thirty-eight nuclear power tests were 
conducted with various accident scenarios, including the accident at TMI.  Among other goals, the 
program investigated the capability of emergency core cooling systems to prevent core damage 
during a LOCA.  Experiments at LOFT simulated small-, medium-, and large-break LOCAs, 
sometimes complicated with other events such as “loss of offsite power.”  LOFT was deactivated in 
1986, following completion of the LP-FP-2 experiment, the most significant severe fuel damage test 
ever conducted in a nuclear reactor.  That test, which involved the heating and melting of a 100-rod 
experimental fuel bundle, provided information on the release and transport of fission products that 
could happen during an actual commercial reactor accident where core damage occurred. 


The LOFT facility was built in a steel domed reactor containment vessel, 97 feet high, with a 
basement.  The LOFT Control and Support Building is four stories high with a basement.  The 
structures are attached at the basement level, and both have reinforced concrete exterior walls.  


The control room, visitor center, experimental data recording and display area, sample counting area, 
and operation support room were in TAN 630, a two-story underground building.  During the final 
preparations for a test, the containment vessel doors were closed and the only access to the facility 
was through a shielded underground tunnel.  During reactor operation and testing, personnel were 
restricted to safe facilities in TAN 630. 
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Internal exposure was possible from airborne fission product activity in the containment soon after 
shutdown.  Entries were monitored with a CAM, and respiratory protection was worn as required.  On 
July 9, 1985, following completion of the LOFT LP-FP-2 test, leakage was discovered from the fission 
product monitoring system and the primary coolant system, allowing fission products to enter the 
reactor building.  Over the following 2-month period, 8,780 curies of noble gas (88 Kr) and 0.09 curie of 
Iodine (131I) were released to the environment (Hoff, Chew, and Rope 1986; Stachew 1985). 


External exposure occurred to personnel working inside the containment vessel or on the primary 
system or sample systems associated with the reactor.  During initial entry after a test, the fields in 
containment were = 100 mrad hr-1 beta gamma.  The short-lived fission products would die off rapidly, 
reducing the general fields to = 10 mrad hr-1 beta gamma.     


2.2.5 Specific Manufacturing Capability (SMC), 1985 to present 


The SMC project is in the ANP Program aircraft hanger (TAN 629) and surrounding buildings.  The 
project consists of Phase I, Phase II, and support facilities.  A Materials Development Facility (MDF), 
located in TAN 607A and the TAN Hazardous Waste Storage Area, located in TAN-628, were 
formerly part of the SMC project, but have been decommissioned and turned over for other use.  The 
SMC project is classified.  In 1991, the mission was declassified in that the SMC manufactures armor 
for the Army made out of depleted uranium (DU). The major radioactivity in the DU is 238U, 234Th, 
234mPa, and 234U. 


The SMC facilities consist of Phase I in TAN 629 and Phase II in TAN-679 and TAN-681. Metal 
fabrication activities are performed in Phase I facilities.  Phase II facilities perform metal rolling in 
TAN-679 and waste processing in TAN-681.  SMC formerly used a nitric acid system and this waste 
was processed in TAN-681.  This system was removed and replaced with an aqueous system.  The 
aqueous waste is processed in TAN-681.  All radioactive aqueous waste is collected in storage tanks 
for treatment through an evaporator system and the remaining aqueous waste is solidified and 
disposed of as low-level radioactive waste. 


Internal exposure occurred from normal operations using the DU processes.  Metal fabrication is the 
primary source of airborne radiological activity, followed by a paint coating process. 


External exposure occurred through working with the billets of DU.  The large pieces were primarily 
handled remotely to minimize exposure.    


2.3 IDAHO NUCLEAR TECHNOLOGY AND ENGINEERING CENTER, November 1951 to 
present 


INTEC, formerly the Idaho Chemical Processing Plant (ICPP or CPP), commonly known as the 
“Chem Plant”, is 53 miles west of Idaho Falls and occupies 200 acres in the middle of the INEEL 
reservation.  The plant stored and processed spent nuclear fuel from university and test reactors all 
over the world, from commercial power plants, from most of the reactors at INEEL, and from U.S. 
Department of Defense (DOD) projects.  INTEC received the first fuel shipment in November 1951.  
The first hot run started in February 1953.  Reprocessing continued until the fuel reprocessing project 
was cancelled in 1992.  


The primary INTEC mission involved reprocessing spent nuclear fuel with highly enriched uranium, 
which entailed extracting reusable uranium from spent fuels.  Each cladding (e.g., aluminum, 
zirconium, stainless steel, and graphite) or fuel type called for a different process.  The numerous fuel 
recycling processes required support facilities for fuel dissolution and recovery of fissionable materials 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 26 of 71 
 


(e.g., 29 different process cells) and waste processing.  An innovative high-level liquid waste (HLLW) 
treatment process known as calcining was developed at INTEC as an additional major mission.  
Calcination reduced the volume of liquid radioactive waste generated during reprocessing and placed 
it in a more stable granular solid form. 


In addition to calcination and fuel reprocessing operations, INTEC is a major fuel storage facility 
(FSF).  INTEC houses a HLLW evaporation facility, HLLW storage (Tank Farm), airborne radioactive 
waste processing, non-radioactive liquid waste disposal, and the Remote Analytical Laboratory (RAL).  


Although fuel reprocessing ended in 1992, INTEC continues to support other nuclear projects.  For 
example, chemical research continues to improve fuel recovery processes, spent nuclear fuel is safely 
stored and prepared for shipment to an offsite repository, development of technology to safely treat 
high-level and liquid radioactive waste that resulted from reprocessing spent fuel continues, past 
environmental releases are being remediated, and some facilities have been decontaminated and 
decommissioned.  Inactive INTEC facilities are being evaluated for D&D. 


Table 2-3 lists the primary long-lived nuclides in the INTEC processes.  


Internal exposure might have occurred when workers were near breached and or leaking systems 
containing mixed fission products, transuranics, activation products, etc.  


External exposure occurred during maintenance work, laboratory work, fuel cutting, and other support 
work which briefly exposed workers to radiation rates from background levels to measured levels of = 
50 rad hr-1 beta/gamma.   


2.3.1 Fuel Processing Facility, CPP 601/602, February 1953 to 1992 


The INTEC Fuel Processing Facility (FPF) CPP 601/602 was used for the chemical separation of 
highly enriched uranium (HEU) from dissolved spent fuel during reprocessing and to solidify the 
recovered HEU for shipment off the site.  The process dissolved the fuel in acid, producing uranyl 
nitrate and nitrates of fission products and some transuranics.  Solvent extraction with hexone and 
tributyl phosphate (Boardman ~1956) separated uranium from the fission products.   


The Process Building CPP 601 contains 29 heavily shielded underground process cells.  The building 
is 250 feet long by 102 feet wide and extends up to 57 feet below grade and 38 feet above grade and 
features at least seven corridors for different functions (Cederberg et al. 1974).  Table 2-4 lists the 
cells and processes associated with the fuel reprocessing.  With the exception of the Health Physics 
field office in V cell, cells were accessible only during shutdown periods for maintenance and 
decontamination activities.  The process building was designed for handling modest quantities (up to 
several kg) of enriched spent fuel due to criticality considerations.  It was designed to be remotely 
decontaminated so that hands on maintenance could occur.  This design feature results in many 
activities being conducted with significant dose rates and/or contamination levels. 


The Laboratory Building CPP 602 shares a common wall with CPP 601 and is 147 feet long, 102 feet 
wide, and about 80 feet high (much underground).  It is used to support activities in the process 
building.   


The final product was uranyl nitrate solution essentially free of impurities and fission products.  It was 
shipped to Y-12 in 10 liter polyethylene bottles in concentrations exceeding 250 grams uranium/liter 
(Lewis et al. 2000).  Beginning in 1971 a denitrator in a glove box in CPP 602 was used to convert the 
uranyl nitrate to solid UO3  using a fluidized bed thermal conversion process. 
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In 1956, a process for the recovery of radioactive 140La (RaLa) was assigned to ICPP.  The RaLa 
process took place in the complicated “L” Cell, and lasted into 1963.  As freshly irradiated Materials 
Testing Reactor (MTR) fuel was dissolved in acid, the dissolving process liberated gases, one of 
which was 8 day half-life 131 I.  The RaLa process recovered 140Ba for its 140La daughter product and 
shipped it to Los Alamos National Laboratory (LANL) for use in weapon research projects. 


Beginning in 1965, neptunium was collected from the second cycle partitioning step.  In 1972, this 
material was cleaned up using two cycles of hexone.  Approximately 6.6 kg of neptunium was shipped 
to the Savannah River site for use as targets in making Pu-238 in this demonstration project.  The 
processing was done in CPP-601 and bottling of the product was done in the multi-curie cell of CPP-
627.  Afterwards the process did not separate the neptunium so it remained a minor constituent of the 
product and waste. 


When reprocessing was discontinued in 1992, these facilities were flushed to remove uranium and 
hazardous materials and placed in a standby condition.  The Fuel Processing Restoration (FPR) 
Project would have replaced these facilities.  FPR was about 40% complete when construction 
stopped in 1992.  FPR was discontinued in a manner that preserves the facility for possible use in 
future missions at INTEC. 


Three criticality events occurred during FPF operation: 


• Criticality Accident of October 16, 1959 (Ginkel et al. 1960).  A bank of storage cylinders 
containing dissolved spent EBR-1 fuel elements with enriched uranium was air-sparged (air 
was bubbled violently into the solution to mix it).  The cylinders were geometrically safe, but 
the sparging initiated a siphon that transferred 200 liters of the solution to a 5,000-gallon tank 
containing about 600 to 900 liters of water.  The resulting criticality lasted about 20 minutes.  
No workers were exposed to gamma or neutron radiation from the criticality because the 
criticality occurred in an unoccupied below-ground cell.  Airborne activity with some entrained 
liquid spread through the plant through vent lines and drain connections, triggering alarms and 
an evacuation.  Pressure in the vessel with the criticality removed about 900 liters of solution 
(76 liters remained in the vessel) and unexplainably moved about 600 liters into a companion 
vessel.  High radiation level (>25 R/hr) was discovered near the RaLa area above the waste 
tank.  Fields beyond the guardhouse were 2 R/hr.  The high fields were probably due to the 
large activity in the dissolved spent fuel outside of its intended location.  Two people who 
evacuated received internal exposures (< 30 mrem) as they passed the evacuation route area 
where radioactive gas was being released into the room from floor drains.  Twelve evacuees 
received film badge doses from 2 to 50 rem (beta + gamma, mostly beta).  


• Criticality Accident of January 25, 1961.  About 40 liters of uranyl nitrate solution (200 grams of 
uranium per liter) was forced upward from a 5-inch-diameter section of an evaporator into a 
24-inch-diameter vapor disengagement cylinder, well above normal solution level.  Analysts 
later assumed that air entered associated lines while operators were attempting to clear a 
plugged line and improve a pump.  When the air bubble reached the evaporator, solution was 
expelled from the lower section, and a momentary criticality occurred in the upper section.  
Radiation triggered alarms, but no personnel received =100 mrem exposure (Stacy 2000).  
Concrete shielding walls surrounded the location of the criticality; the vent system prevented 
airborne activity from entering work areas; and equipment design prevented a persistent 
excursion.  


• ICPP Criticality Accident of October 17, 1978.  A criticality event occurred in the first-cycle 
tributylphosphate extraction system in the CPP-601 process building at the ICPP.  The 
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incident resulted in no personnel injury, no onsite or offsite contamination, and no damage to 
equipment or property, and the plume traveled over uninhabited areas to the southwest of the 
site (Casto 1980). The criticality caused approximately 3 × 1018 fissions of 235U.  The 
Atmospheric Protection System (APS) at INTEC, which became operational in 1975, 
significantly reduced particulate emissions, and filtered all releases associated with the 
criticality event.  


Internal exposure potential existed at the FPF and its support facilities from work with radioactive 
airborne particulates during maintenance activities, piping/valve changes, the criticality accidents, and 
stack releases.   


External exposure occurred from work performed in Radiation Areas (RAs) and High Radiation Areas 
(HRAs) containing the nuclides referenced in Table 2-3.  Brief exposures to measured levels of 50 rad 
hr-1 existed in the cells during piping/valve changes, decontamination, maintenance activities, working 
production samples in the laboratories, etc. 


2.3.2 Ancillary Facilities 


New fuels presented special problems in reprocessing.  The Process Improvement Facilities (PIF) 
(CPP 620 and CPP 637) and the Hot Pilot Plant (HPP, later Headend Processing Plant) (CPP 640) 
were used to provide information to improve these processes. 


The PIF also includes a laboratory building with office space for the technical group.  New ideas in 
reprocessing are developed and investigated at the laboratory bench scale.  The laboratories were 
designed to handle as much as 1 curie of radioactive materials from Table 2-3 per laboratory. The 
waste stream discharged to the HPP waste system. 


The HPP(CPP 640) was used to test unproven equipment and systems.  The facility consisted of five 
cells and associated utilities.  The partition between two of these cells could be removed, making one 
large cell.  The shielding around the cells was equivalent to that of the main plant and provided 
sufficient radiation shielding to run plant-level radioactive material.  The graphite based ROVER 
(nuclear rocket) fuels were processed beginning in 1983 for 14 months in CPP 640 using two stages 
of burning to reduce the carbon content (Knecht et al. 1997).  The ash was leached with a 
nitric/hydrofluoric acid mixture, extracted through three cycles of extraction and then converted to 
UO3.  Over 100 kg of uranium was still in the ash at CPP after the burners were cleaned out in 1998. 


The HPP waste system consists of three-level storage.  High-level waste in storage can be routed to 
permanent storage tanks.  Intermediate-level waste can be routed either to the waste evaporator 
system or the low-level waste tanks.  Low-level waste is monitored and discharged to the disposal 
well downstream from the main service waste monitoring system.  A service waste monitoring system 
is provided for this secondary stream.  


The Remote Analytical Facility (RAF) in CPP-627 houses the Remote Analytical Laboratories (RAL), 
the multi-curie cell, a radio-chemistry laboratory, and a decontamination facility. 


The decontamination facility in CPP-627 provided support for cleaning tools and equipment for INTEC 
and other INEEL facilities.  Items such as water pit gates, cooling pumps, vehicles, etc., were 
decontaminated in this facility.  It was also used as a morgue and autopsy facility following the SL-1 
accident.  Radiation levels to 25 rem hr-1 open window beta gamma were experienced for brief 
periods in the decontamination facility.  Shielding other than temporary was not provided between the 
several work stations there. 
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The RAL provides two rows of 15 analytical boxes behind a 9” iron shield wall (Stevenson and Lyon 
1955).  The boxes can be remotely replaced to provide changed analytical capability.   A sample 
transfer system below the boxes provided remote handling of samples brought to the boxes.  The 
equipment is operated by hand-operated manipulators extending through the shielding, pneumatically, 
or with electronic controls.  This facility has been used for remote examination of hazardous and 
radioactive materials to support INTEC operations.  It continues to support INEEL and INTEC 
activities.  The RAL handles, processes, analyzes, and experiments on hazardous and radioactive 
materials of all types.  Samples collected in stations in the CPP-601 sample corridor were transferred 
to the RAL for analysis.  Frequent samples during fuel reprocessing, taken in 10-ml sample bottles, 
had radiation readings of greater than or equal to 25 rad hr-1.  During the analytical process the 
samples were diluted to reduce personnel exposure.  


The multi-curie cell has walls 5’ thick of barytes concrete and is designed to reduce the field from 
75,000 Ci of 1.6 MeV gamma emitter to 1 mR/hr.  There is also a radiochemistry laboratory nearby to 
support operations in the multi-curie cell.  A walk-in hood in this area contained the custom processing 
facility.  On 9 February 1991 a small explosion destroyed the 6” OD borosilicate glass dissolver 
section, contaminating 4 employees and a portion of the lab.  Internal exposures ranged from 0.24 to 
9.1 mrem/yr for 50 years.  The unirradiated material came from a cleanup campaign at ANL-E and is 
suspected to have contained zirconium which would react explosively with the nitric acid being used 
to dissolve the uranium (Decker 1991). 


2.3.3 INTEC Fuel Storage Facility (CPP-603), 1950 to present  


The original fuel storage facility at INTEC CPP-603 included a special fuel-storage building with three 
20-ft-deep storage pools for spent nuclear fuel.  The facility is about a third of a mile south of the main 
processing building.  


Levels of airborne radioactivity of MFP around the 603 unlined storage pools were a chronic problem 
from sodium contaminated EBR 1 fuel which also led to contamination in the building.  Efforts to clean 
up the water were aggravated by deionized water attacking the concrete pool.  Anti-contamination 
apparel was provided, but generally respiratory protection was not required.  Air activity was routinely 
measured at 10 to 25% (Rich et al. 1974) of the RCGa for soluble 90Sr. 


In addition, CPP-603 contains the Irradiated Fuel Storage Facility (IFSF), a graphite fuel storage area, 
and a Fuel Cutting Facility (FCF).  The IFSF stores dry fuel that is incompatible with underwater 
storage.  The IFSF has 636 storage positions and is more than half full.  Most of the spent fuel stored 
there came from the Fort St. Vrain commercial reactor in Colorado.  Shipments from Fort St. Vrain 
ended in 1991. 


In the 1950s, the ICPP received a request to process spent fuel elements from Savannah River Site 
(SRS) reactors.  The 14-foot elements were clad in aluminum and had to be cut to 18-inch lengths to 
fit in the dissolver vessel.  Irradiation of the fuel changed metallurgical characteristics, so instead of 
cutting like regular aluminum they crumbled, necessitating development of a new technique and 
procedure.  Equipment change and maintenance was extremely difficult because of the crumbling, 
which contributed to increased levels of exposure and contamination.  As a result, complete 
modification of the process and equipment was required. 


The pools in CPP-603 were built in 1950 and served as the primary spent fuel storage facility until 
1984.  Fuel, once in underwater storage at Building 603, has been transferred to the newer 
underwater storage pools at the Fluorinel Dissolution Process and Fuel Storage Facility (FAST) or to 
dry storage.  The facility is being evaluated for decontamination and decommissioning (D&D).   
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Internal exposure potential was greatest from fuel cutting and shearing which created airborne 
radioactivity from the cut SRS fuel elements.  A chronic exposure condition existed to mixed fission 
products from the pool water. 


External exposure was received during fuel loading and unloading, movements to various locations in 
the storage pools, fuel cutting, cleanup activities, modifications, and D&D evaluations. 


2.3.4 High Level Liquid Waste Underground Storage Tanks (Tank Farm), 1951 to present 


The HLLW Tank Farm includes 11 underground stainless-steel, 300,000-gallon storage tanks nested 
in concrete vaults east of process building CPP-601.  The tanks were used to store radioactive liquid 
waste generated during the reprocessing of spent fuel and plant decontamination work.  One tank 
was always kept empty for use as a transfer backup should a problem develop with one of the other 
tanks.  All of the tank farm liquid has been calcined, reducing the volume and converting it to a more 
stable solid form.  The underground tanks are encased in concrete vaults that have sumps and leak 
detection.  The tanks are extremely corrosion-resistant.  No leakage has been detected from the 
tanks.  However, some leaks have occurred from transfer lines outside the tanks. 


High-level waste at INEEL is composed of acidic liquid and calcined solids.  The acidic liquids have 
been stored in the underground tanks and included actual high-level waste as well as sodium-bearing 
waste that is managed as high-level waste.  The stainless-steel tanks allowed the storage of waste in 
acidic form and resisted corrosion.  When full, each tank contained only a few gallons of pure 
radioactive fission products.  The rest of the solution was dissolved cladding-metal ions, process 
additives, and water.  The tanks that received waste from the first cycle extraction, which accumulated 
most of the fission products, had cooling systems to carry away decay heat to minimize corrosion.  


In the 1990s, a major effort of cleanup and repair in the valve boxes of the tank farm resulted in a 
large collective dose.  This project like many others was preplanned and reviewed by the WINCO 
ALARA committee.  The workers wore TLDs and electronic dosimeters and/or self-reading pencil 
dosimeters.  Although this dose was separately kept track of, it is also included in the cumulative dose 
records for those employees. 


The HLLW Processing Facility, CPP-604, is east of CPP-601.  Liquid waste generated from 
reprocessing activities was transferred to the Liquid Waste Evaporator, where the liquid was heated, 
reduced in volume, and stored in an underground tank.  Soil, airborne, and groundwater 
contamination have resulted from these operations. 


Part of the processing included a Rare Gas Processing Facility (CPP-604).  Its purpose was to 
recover 85Kr from spent fuels.  In 1958, the process was enhanced by replacing the liquid nitrogen 
cooled carbon beds with a cryogenic distribution system.  This gas product was shipped to Oak Ridge 
for commercial sale for use primarily in leak detection.  INTEC was the only source of 85Kr outside the 
former Soviet Union (Cohen et al. 1994). 


Internal exposure potential existed from airborne radioactivity created during flushing operations, 
valve repairs, or other maintenance activities in contamination areas from mixed fission products and 
activation products.   


External exposure occurred during work in the contamination areas and on valve changes and piping 
maintenance where exposure rates measured as high as 500 rad hr-1. 
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2.3.5 Waste Calcining Facility-1 and New Waste Calcining Facility, December 1963 To 
2002 


To remove liquid from the waste, the AEC developed a fluidized-bed calcination process, and built it 
at INTEC.  Scientists at Argonne National Laboratory (ANL) tested the method in small-scale models 
in 1955.  The process not only solidified the waste, but the product was granular, free flowing, and 
easily handled by pneumatic transport techniques.  Phillips engineers started designing the Waste 
Calcining Facility (WCF) in 1956, and construction of WCF-1 started in 1958.  The facility was 
constructed just east of the main INTEC process building and south of the storage tanks.  Thick 
concrete shielding walls surrounded the process cells, which were below grade.  The first campaign 
lasted until October 1964.  Liquid waste was injected into a fluidized bed chamber heated to 420° C by 
a NaK heat exchanger system.  Liquids evaporated and solids collected on the bed material which 
was then collected in storage bins.  Two 300,000-gallon tanks and part of a third were emptied before 
the campaign was forced to stop because it had filled all available calcine bins.  Half a million gallons 
of liquid had been transformed into 7,500 bulk cubic feet of solid waste.  This was a reduction in 
volume of more than 9 to 1.  The gases leaving the stack included some 90Sr and 106Ru, but the levels 
were below guideline limits (AEC 1969).   In 1970 an in-bed oxygen atomized kerosene combustion 
system was installed raising the bed temperature to 500° C and reducing wall temperatures and 
reducing ruthenium concentrations in the off-gas. 


In 1982, the New Waste Calcining Facility (NWCF) replaced WCF-1.  It converted liquid high-level 
radioactive waste from the Tank Farm into a granular solid similar in consistency to sand.  The liquid 
waste was drawn from underground storage tanks and sprayed into a calciner vessel superheated by 
a mixture of kerosene and oxygen.  The liquid evaporated while radioactive solids adhered to the 
granular bed material in the vessel.  The off-gases were treated and monitored before release to the 
environment, and the residual calcine solids were transferred to large stainless-steel structures 
encased in thick concrete vaults called bin sets.  The calciner was shut down in May 2000 while DOE 
evaluated whether to upgrade it to meet new emissions standards or develop a new technology to 
treat the remaining liquid in the Tank Farm.  The calciner operated one last run in 2002 to eliminate 
the remaining HLLW in the 300,000-gallon storage tanks.  HLLW typically contained 300 Ci m-3.  


To date, all HLLW has been removed from the tank farm and solidified through calcination.  Removing 
the sodium-bearing waste remains one of DOE's highest priorities. 


The NWCF was also the location of a decontamination facility used for cleanup of radiologically 
contaminated materials from INTEC and occasionally from other INEEL processes.  The 
decontamination facility continues to function to support INEEL cleanup activities. 


Internal exposure potential existed from releases of contamination to the occupational environment 
due to leaks from piping breaks, equipment failures, and other actions that permitted unplanned 
releases and from decontamination activities that would create airborne radioactivity.   


External exposure resulted from routine maintenance on the transfer piping and associated valves 
and equipment.  Calcine process cell entries have been made for cleanup and maintenance activities 
with radiation fields measured to 50 rad hr-1 beta/gamma for brief periods.  External exposure 
continues to accumulate from the decontamination facility.   


2.3.6 Fluorinel Dissolution Process and Fuel Storage Facility, 1984 to present 


FAST has two parts; a spent fuel storage area and the Fluorinel Dissolution Facility (FDF).  The 
storage area consists of six stainless steel lined storage pools for storing spent nuclear fuel.  The FDF 
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includes a hot cell with 6-foot-thick concrete walls where spent fuel was dissolved in an acid solution.  
The fluorinel process was used on zircalloy clad Naval fuels and used three dissolver-complexer 
trains operating batchwise.   Soluble neutron poisons and limiting the mass provided criticality control.  
When reprocessing ended in 1992, uranium and hazardous materials were flushed from the FDF, and 
this part of the facility was placed in a standby condition.  About 1546 kg of uranium was reprocessed 
using the fluorinel dissolution process. 


Internal exposure potential existed from airborne radioactivity that may have occurred from the 
various processes associated with the FAST. 


External exposure occurred from unloading and loading irradiated fuel and fuel element examination 
under water and from work in the FDF hot cell environment which created radiation exposure up to 50 
rad hr-1 for brief periods 


2.3.7 INEEL Comprehensive Environmental Response Compensation and Liability Act 
Disposal Facility Complex, July 2003 to present 


The INEEL Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Disposal Facility (ICDF) Complex is a new engineered facility south of INTEC and adjacent to the 
existing percolation ponds.  This facility was planned to begin operation in July 2003 (INEEL 2003).  It 
is designed and authorized to accept wastes from INEEL CERCLA actions.  The ICDF Complex 
includes the necessary subsystems and support facilities to provide a complete waste management 
system.  The major components include disposal cells (landfill), an evaporation pond (consisting of 
two cells), and the Staging, Storage, Sizing, and Treatment Facility (SSSTF).  The Complex covers 
approximately 40 acres, with a landfill disposal capacity of approximately 510,000 yd3.  The 
evaporation pond is designated as a Resource Conservation and Recovery Act (RCRA) Corrective 
Action Management Unit (CAMU) and is the disposal site for leachate and other aqueous wastes 
generated as a result of operating the ICDF Complex.  In addition, other aqueous wastes such as 
existing purge water can be disposed in the evaporation pond in accordance with the ICDF 
evaporation pond Waste Acceptance Criteria (WAC). 


Internal exposure from airborne radioactivity would exist if the integrity of the packaged material is 
compromised during the handing and storage process.  


External exposure occurs when shipments of radioactive materials consisting of mixed fission 
products and activation products are placed in storage at the facility.  Normal radiation levels are not 
permitted to be greater than 200 mrem hr-1 at any edge of the transporting vehicle.  Higher radiation 
fields might be permitted, under special conditions, by proper management authority.   


2.3.8 TMI-2 Independent Spent Fuel Storage Installation – CPP-1774 to present 


The Independent Spent Fuel Storage Installation (ISFSI) is a new Nuclear Regulatory Commission 
(NRC)-licensed dry storage area for spent fuel and debris from the TMI accident.  Fuel and debris 
were transferred to the INEEL Test Area North for examination, study, and storage after the accident.  
The fuel and debris were transferred to the ISFSI, which provides safe, environmentally secure, 
above-ground storage in metal casks inside concrete vaults.  The transfer was completed in mid-
2002. 


Internal exposure potential could exist from leaks or off-gassing from the storage containers. 


External exposure occurred during the unloading and placement of fuel in the storage vaults. 
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2.4 ARGONNE NATIONAL LABORATORIES-WEST, February 1951 to present 


Argonne National Laboratory - West (ANL-W) was originally known as “the Idaho Division” of ANL.  
ANL-W is an extension of ANL-E near Chicago.  ANL is a DOE research laboratory operated by the 
University of Chicago.  The original site is in the southwest portion of INEEL, approximately 18 miles 
via Highway 20/26 east of Arco, 40 miles via Highway 26 northwest of Blackfoot, or 50 miles west via 
Highway 20 from Idaho Falls.  The original ANL-W location is now a National Historic Landmark and is 
the site of the now decommissioned EBR-I, Boiling Water Reactor (BWR) Experiment, Argonne Fast 
Source Reactor (AFSR), and Zero Power Reactor No 3 (ZPR-III) facilities.  


The present ANL-W site is in the southeast portion of INEEL, about 35 miles west of Idaho Falls.  
There are 52 major buildings at this site, including reactor buildings, laboratories, warehouses, 
technical and administrative support buildings, and craft shops. 


2.4.1 Experimental Breeder Reactor No. I, April 1951 to December 30, 1963 


EBR-I, the first reactor built at INEEL, was a NaK-cooled, solid-fuel (enriched uranium), unmoderated 
heterogeneous fast reactor designed for full-power operation at a level of 1 MW.  It was built to 
explore the possibilities of breeding nuclear fuel and for the use of liquid metal cooling.  A blanket of 
238U around the core provided the fertile material in which nuclear material breeding took place.  
Because the primary coolant was intensely radioactive during and shortly after operation, all primary 
components were enclosed in concrete-shielded cells.  The secondary coolant, which was 
nonradioactive, required no shielding (Kittel, Novick, and Buchanan 1957).  The facility was entirely 
within a single building of brick, concrete, and steel.  Construction on EBR-I began in May 1949 and 
was complete in April 1951.  Reactor startup occurred on August 24, 1951. 


On November 29, 1955, the reactor suffered a 40 to 50% core meltdown.  Radiation detection 
instrumentation measured radioactivity in the building above normal background levels, and all 
personnel were evacuated.  After the partial meltdown, the core assembly was removed from the 
reactor using a temporary cave constructed on the reactor top and shipped to ANL- E (Kittel, Novick, 
and Buchanan 1957).  The core was replaced and the reactor remained operational until December 
30, 1963.  On August 26, 1966, EBR-I was dedicated as a National Historic Landmark.  The principal 
radiological activity associated with the coolant during operation and shortly after shutdown was 24Na, 
t1/2 = 15 hr.  The saturation level at full-power operation was approximately 24 µCi gm-1.  The second 
most significant activity was about 2 µCi gm-1 137Cs, which apparently entered the system during and 
after the meltdown incident.  No other long-lived activity was identified in the primary coolant.  Short-
lived activity in the form of 133Xe and 135Xe was observed in the cover gas (Haroldson et al. 1963). 


Internal exposure potential existed from airborne radioactivity from mixed fission products and 
activation products. 


External exposure was received by personnel from mixed fission products and activation products 
during activities associated with reactor operation and maintenance. 


2.4.2 Boiling Water Reactor Experiment No. 1, Late 1953 to July 22, 1954 


The Boiling Water Reactor Experiment No. 1 (BORAX-I) was an open-top, water-cooled, water-
moderated, boiling-water reactor used to conduct a series of nondestructive experiments in the latter 
part of 1953 and early summer of 1954.  The reactor was built in an excavated area of earth 
approximately one-half mile northwest of EBR-I and was housed in a 10-foot-diameter tank open to 
the atmosphere.  The control room was approximately one-half mile away near the EBR-I reactor.  
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BORAX I was intentionally destroyed in its final experiment on July 22, 1954.  The explosion scattered 
fuel plate fragments and other debris over an area of approximately 200 feet by 350 feet south of the 
reactor area fence.  Instrumentation at the control center showed an instantaneous radiation level 
higher than 500 mrem hr-1, which decreased in about 30 seconds to 25 mrem hr-1 and within 5 
minutes to less than 1 mrem hr-1.  A detailed discussion of this incident is available (Brodsky and 
Beard 1960). 


Internal exposure may have occurred from airborne radioactivity during operation and other activities 
associated with a BWR, the core destruction, coolant, and clean-up activities. 


External exposure occurred from direct radiation associated with the reactor operation maintenance 
activities from mixed fission products and activation products.  


2.4.3 Boiling Water Reactor Experiment No. 2, October 19, 1954, to March 1955 


BORAX-II was designed and built to replace BORAX-I to investigate a new reactor that would more 
closely approximate the characteristics of a practical power reactor operating on the boiling-water 
principle.  BORAX-II, a short distance northeast of the BORAX-I site, was built in 1954 and became 
operational on October 19, 1954.   BORAX-II was significantly larger than BORAX-I.  The vessel was 
shielded by concrete and housed in a sheet metal building.  Tests of new core combinations were 
tried using varying enrichments of 235U in metal fuel plates.  It was a boiling-water system operating at 
300 psi, making it essentially a power experiment.  The power level was about 6.4 MW (t) but, 
because it had no turbine generator, it produced no electricity.  The energy produced was released in 
the form of steam.  In 1955, a turbine generator was added to BORAX-II and testing was done to 
demonstrate that turbine contamination would not be a significant problem in boiling-water reactors.  


Internal exposure was possible from MAP associated with work activities from the reactor coolant.  


External exposure occurred during routine operations and with loading and unloading the reactor.  


2.4.4 Boiling Water Reactor Experiment No. 3, June 9, 1955, to December 1956 


As a result of the BORAX-I and BORAX-II tests, a program began in March of 1955 to modify the 
BORAX-II reactor to produce electrical energy.  The modified reactor became BORAX- III.  The 
previous BORAX reactors were not designed to produce electricity, so a turbine generator was added 
to the facility to convert thermal energy to electricity.  The modified facility was capable of generating 
12 MW of thermal energy and 2,300 kW of electrical energy.  For 2 hours on July 17, 1955, BORAX-III 
generated approximately 2,000 kW of electricity; 500 kW were used to power the BORAX-III facility, 
1,000 kW were used to power the CFA at the NRTS, and 500 kW were used to light the entire town of 
Arco, Idaho.  BORAX-III became the first nuclear power plant in the world to generate electricity for an 
entire city.  It was operational from June 9, 1955, until sometime before December 3, 1956.  


Internal exposure was possible from MAP associated with work activities from the reactor coolant. 


External exposure occurred from routine operation and loading and unloading of the reactor. 


2.4.5 Boiling Water Reactor Experiment No. 4, December 3, 1956, to June 1958 


BORAX-IV, the successor to BORAX-III, began operation in December 1956.  This reactor, with a 
design power of 20 MW (t), was used principally to test high-thermal-capacity fuel elements made 
from ceramics of uranium and thorium.  Like the previous BORAX reactors, BORAX-IV was a boiling-
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water reactor operating at 300 psig.  It was capable of producing 2.5 MW of electricity.  It was brought 
to criticality on December 3, 1956, at atmosphere pressure.  It operated with a core of uranium-
thorium fuel elements until April 17, 1957.  Beginning in May 1957, it was operated with a 59-element 
core at 300 psig and 216 ºC and continued intermittent operations until December 5, 1957.  After the 
core was revised to increase the maximum power, the reactor was restarted on February 19, 1958, to 
evaluate the effect of operating with a fuel element defect and to locate defective elements in the 
core.  BORAX-IV released approximately 4,565 curies of short-lived radionuclides to the atmosphere 
in March 1958 (Novick 1958).  It operated until June 1958.  The following measurements were made 
during reactor operations: 


1. Radiation levels of the steam plant equipment 


2. Quantitative determination of fission gases 138Xe and 88Kr, which were released to the 
atmosphere through the air ejector 


3. Analysis of reactor water, condensed steam before the turbine, and condensed steam after the 
turbine (hot-well condensate) for fission products 


4. Area contamination downwind from the reactor 


Internal exposure may have occurred during work with the defective fuel elements or during planned 
releases of short-lived fission activity and from airborne MAP/MFP associated with the reactor 
coolant. 


External exposure occurred during operation and work with loading and unloading the reactor.  


2.4.6 Boiling Water Reactor Experiment No. 5, February 9, 1962 to September 1964 


BORAX-V was a flexible boiling-water reactor, with the same configuration as BORAX-IV, used 
primarily for testing nuclear superheating concepts.  The facility was operational from February 9, 
1962 until September 1964.  


Internal exposure may have occurred from coolant and airborne activity during routine BWR operation 
with fuel elements made from ceramics of uranium and thorium, and associated maintenance work.  


External exposure occurred from routine activities associated with reactor operation and maintenance.  


2.4.7 Zero Power Reactor No. 3, October 1955 to November 1970 


ZPR III was a low-power, split-table reactor that achieved criticality by bringing two halves of a fuel 
configuration together.  It was used to determine the accuracy of predicted mass geometries and 
critical measurements for fast reactor core designs. 


The building consisted of a reinforced concrete high bay assembly room and a one-story section 
containing the control room, work room, vault, laboratory rooms, offices, etc.  The assembly (reactor) 
room of reinforced concrete was approximately 45 ft x 42 ft x 29 ft high (Brittan et al. 1961). 


The assembly machine was a platform on which two tables or carriages were mounted, one of which 
was moveable.  Half of the reactor was built up on each carriage by inserting drawers containing the 
reactor material into a matrix structure.  Each half of the assembly contained five safety control rods 
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and a 15-curie polonium-beryllium neutron source.  A hinged platform could be swung into place 
between the halves to stand on while loading or unloading the machine. 


The storage vault room was approximately 29 feet long by 26 feet wide with walls and roof of 
reinforced concrete 9 inches thick.  The fuel slugs were stored either on racks or in special “birdcage”-
type containers that limited the storage density to 2 kilograms of 235U per cubic foot. 


Internal exposure potential existed from possible airborne radioactivity during maintenance operations 
from MFP/MAP. 


External exposure occurred maintenance activities and during loading and unloading of the reactor 
fuel.  


2.4.8 Argonne Fast Source Reactor, October 29, 1959, to Late 1970 


AFSR was a small fast reactor facility designed to produce neutrons for the development of special 
equipment for the fast reactor programs of EBR-I, EBR-II, and ZPR-III.  The reactor, with a design 
power of 1 kilowatt, was in a prefabricated Butler-type building built in 1958 near the EBR-I facility with 
its own heating and air compressor plant.  No water was plumbed into the building.  Control and 
safety mechanisms were in a pit below the reactor.  The reactor, designed to supply both fast and 
thermal neutron fluxes for laboratory experiment, was built around a cylindrical core of solid highly 
enriched uranium with a blanket of solid DU (Brunson 1959).  Reactor startup occurred on October 
29, 1959; the reactor was operational until sometime in the late 1970s when it was moved to a new 
location adjacent to the ZPPR facility at the ANL-W site.  The reactor is now shut down and defueled. 


Internal exposure may have occurred during routine operations that could create airborne 
radioactivity.  


External exposure occurred from maintenance activities and loading and unloading fuel. 


2.4.9 Transient Reactor Test Facility, February 23, 1958, to April 1994 


TREAT was an air-cooled thermal heterogeneous system designed to evaluate reactor fuels and 
other material under conditions simulating various types of reactor excursions.  Construction began in 
February 1958 and ended in November 1958, and criticality was achieved on February 23, 1959.  The 
TREAT complex comprises a reactor building and a control building approximately 1 mile northwest of 
the EBR-II containment building (Freund et al. 1960). 


The reactor building features a high bay section and an adjacent service wing.  The high bay section 
contains the reactor, fuel storage pit, instrument room, and the basement subreactor and equipment 
rooms.  The control building is a single-story concrete block structure approximately one-half mile 
from the reactor that contains control panels and necessary instrumentation for remote control of the 
reactor. 


Shielding permitted personnel access around and atop the reactor during steady-state operations at 
100 kW.  Access to the subreactor room is controlled during steady-state operation.  Prior to transient 
operations, the building was evacuated of all personnel.  General neutron and gamma radiation levels 
at a distance of 10 feet from the reactor during operations at 100 kW were (Freund et al. 1960): 


• Fast Neutron Negligible 
• Thermal Neutrons 50-1,500 n cm-2 sec-1 
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• Gamma 5-8 mrem hr-1 


Internal exposure may have occurred during routine operations that could create airborne 
radioactivity; however, it was not expected to occur. 


External exposure occurred from routine operations.  


2.4.10 Experimental Breeder Reactor No. II, May 1961 to September 30, 1994 


EBR-II, at the ANL-W site, is a liquid sodium-cooled, unmoderated, heterogeneous fast breeder 
reactor rated at 62.5 MW thermal, with an intermediate closed loop of secondary sodium and a steam 
plant capable of producing electrical power through a conventional turbine generator.  A fuel 
processing facility is attached to the reactor.   EBR-II was designed to prove the breeding of fuels, the 
feasibility of a central power station, and onsite fuel processing.  These objectives were met in the late 
1960s, and the role of EBR-II changed to that of a test reactor.  Construction of EBR-II ended in May 
1961, and the reactor reached criticality on September 30, 1961.  It operated until September 30, 
1994, when it was taken to a subcritical configuration and shut down to start a defueling operation.  
On January 19, 2001, ANL-W verified that the liquid metal sodium coolant had been completely 
drained from the reactor vessel.  At present, the reactor is defueled, the sodium systems have been 
drained, and the power plant is depressurized. 


The reactor was submerged in a primary tank containing approximately 90,000 gallons of liquid 
sodium.  This tank was suspended in an airtight steel-shell containment building of 1-inch-thick steel 
plate, which would contain an accidental release of fission products, etc., from the primary system.  
The structure of the primary system is designed to contain the energy release associated with a 
reactor incident.  The reactor building is designed to confine the effects of a maximum sodium-air 
interaction caused by a major sodium release.  The reactor consists of an enriched core surrounded 
on all sides by a fertile blanket of depleted uranium (McVean et al. 1962; Koch et al. 1957). 


The Sodium Plant contains the pumping, purification, and storage facilities for the secondary sodium 
system.  It also contains a receiving station for the sodium.  The building was not normally occupied.  
The primary and secondary coolant from EBR-II is converted in the Sodium Processing Facility (SPF) 
from its elemental, chemically unstable form, to a chemically stable composition suitable for landfill 
disposal. 


The Fuel Manufacturing Facility (FMF) is a secure facility designed for the fabrication of EBR-II fuel.  
The FMF vault stores special nuclear material in support of the EBR-II shutdown. 


An additional building, the Laboratory and Office Building near the EBR-II plant, provided supporting 
analytical and personnel facilities. 


2.4.11 Hot Fuel Examination Facility, 1964 to Present 


The Hot Fuel Examination Facility (HFEF) complex comprises two hot cell facilities, HFEF/South and 
HFEF/North.  HFEF/South, originally known as the Fuel Cycle Facility and/or the Fuel Conditioning 
Facility, was used to demonstrate remote processing and refabrication of uranium-fission metal-alloy 
driver fuel elements in a closed cycle with EBR-II.   


Some 35,000 fuel elements were remotely reprocessed and refabricated into EBR-II subassemblies 
between 1964 and 1968.  HFEF/South contains two large heavily shielded hot cells; one with an inert 
gas (argon) atmosphere, the other with an air atmosphere.  The shielding walls of both cells are of 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 38 of 71 
 


high-density concrete.  The HFEF/South air cell was decontaminated and refurbished in 1969 and 
again in 1976.   


HFEF/North is a large alpha-gamma hot cell facility that was activated in March 1975.  This facility 
provided the capability for post-irradiation and nondestructive or destructive examination of fuel and 
material experiments irradiated in EBR-II.  HFEF/North contains two hot cells, one with an argon gas 
atmosphere and the other with an air atmosphere.  The air atmosphere cell was known as the 
decontamination cell.  The shielding walls of both cells are of high-density concrete (Baca 1979).  
HFEF began operation as a fully automated facility for examining highly radioactive experimental 
reactor fuel elements and other components in 1975.  The examinations conducted in HFEF provide 
data that are essential for determining the performance and condition of fuels and materials irradiated 
in DOE reactor facilities.  HFEF continues in operation, as a vital component of DOE's 
energy research program. 


Remote characterization of material to be shipped to the Waste Isolation Pilot Plant (WIPP) in New 
Mexico for disposal takes place in the Waste Characterization Area (WCA) of the HFEF high bay. 


Internal exposures might have occurred during cell entries when suspended radioactive contamination 
materials could cause airborne radioactivity from mixed fission products and activation products.   


External exposure occurred when entries to the hot cell were made after experiment processes or 
during equipment maintenance and refurbishment. 


2.4.12 Zero Power Physics (Plutonium) Reactor, April 18, 1969 to April 1992 (standby) 


ZPPR is a split-table critical facility approximately 300 meters from EBR-II in the ANL-W area and 
about 3 miles north of U.S. Highway 20.  The facility is divided into two areas, the mound area and the 
support wing.  The mound area consists of the reactor cell, fuel storage vault, workroom, and 
equipment rooms as well as access and escape tunnels.  The reactor cell is a 50-foot-diameter 
circular room with floor and walls of reinforced concrete.  The roof is composed of layers of washed 
and dried sand and gravel supported by a catenary cable network. 


The basic element of the ZPPR is a bed-and-table system, which holds the matrix assembly.  The two 
tables, one moveable and one stationary, are supported on a cast steel bed.  The control and safety 
rod drives are mounted near the rear of each table.  The main floor consists of the reactor control 
room, offices, an electronics shop, and a core coating room.  The core coating room, adjacent to the 
control room and the entrance to the mound area, is used to clean core stimulants such as 235U and 
stainless steel.  The room contains two hoods for handling suspect materials and a core coating 
machine that is used primarily to dry and coat depleted uranium with a protective film. 


Internal exposure potential was minimal due to the use of hoods and other protective equipment.   


External exposure occurred from working with reactor processes, loading and unloading fuel, etc.   


2.4.13 Neutron Radiography Facility, October 1, 1977 to present 


The Neutron Radiography (NRAD) Facility is a 250-kW, steady-state training research and isotope 
(built by General Atomics) (TRIGA) reactor in the basement beneath the HFEF/North main cell.  The 
reactor core consists of fuel elements surrounded by graphite assemblies.  The core is submerged in 
a water-filled tank.  NRAD began operation on October 12, 1977, with two radiography stations.  The 
East station services the hot cell complex where specimens can be radiographed without removing 
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them from the hot cell environment.  The North station is outside the cell in a separate, clean shielded 
location for the radiography of irradiated or unirradiated items without introducing them into the 
contaminated cell.  Cask handling and specimen shielding allow for full-size reactor assemblies.  The 
radiography room is easily accessible for development work (Richards and McClellan 1979). 


NRAD has limited irradiation capabilities in the core.  It has a water-filled port at the center of the core 
and a dry port at the edge of the core.  NRAD operates a MF Physics linear particle accelerator that is 
used for nondestructive assays of waste and expended nuclear fuel. 


Internal exposure potential exists from possible airborne radioactivity primarily from the hot cell 
environment from mixed fission products and activation products. 


External exposure occurred during sample handling and maintenance associated with radioactive 
samples.  Remote handling techniques are used to minimize dose. 


2.4.14 Fuel Assembly and Storage Building, 1970 to present 


The Fuel Assembly and Storage Building (FASB) is a multipurpose facility that supports development 
of low-enrichment uranium fuel for research reactors, storage of spent fuel, and examination of the 
condition of other experimental projects.  The East (clean) room houses offices, restrooms etc.  The 
West room contains a vault for the storage of nuclear material.  It also contains equipment for 
performing materials testing and for preparing metallurgical samples, and inert atmosphere glove 
boxes and hoods.  The facility no longer does fuel assembly, but other radiological work is ongoing. 


Internal exposure may occur from airborne radioactivity associated with the described processes from 
the uranium fuel and spent fuel examinations.  


External exposure occurred from movement of radiological samples and reactor fuel.   


2.4.15 Other ANL-West Support Facilities  


At ANL-W, an Analytical Laboratory (AL) provides the capability for performing chemical and physical 
measurements of both radioactive and non-radioactive samples.  The facility includes six analytical 
hot cells and both general and specialized chemistry laboratories.  Personnel were subjected to 
radiation levels above building background on occasion in the Junior Cave Area.  


The Radioactive Scrap and Waste Facility (RSWF) provides in-ground retrievable dry storage for 
nuclear fuels and other highly radioactive scrap and waste, and interim storage for EBR-II spent fuel. 


The Radioactive Liquid Waste Treatment Facility (RLWTF) evaporates low-level radioactive liquid 
waste generated at ANL-W facilities into solidified residue packaged in shielded containers 


The Industrial Waste Pond (IWP) is an unlined evaporative seepage pond that is fed by a system of 
drainage ditches.  It has been used since 1964 to receive wastewater from a number of sources.  The 
largest sources of liquid industrial waste going to the IWP are blowdown effluents from the main and 
auxiliary cooling towers, auxiliary boilers blowdown; water from once-through air conditioning, and 
cooling water from other sources.  There might be inadvertent low-level radioactive contamination in 
this pond. 


The three sanitary Sewage Treatment Ponds (STP) north of EBR-II cover an area of about 2 acres.  
These ponds are not suspected to be radiologically contaminated. 
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Internal exposure is possible from airborne radioactivity associated with the various types of samples 
worked in these facilities. 


External exposure occurred from working with the variety of radioactive material associated with these 
facilities (mixed fission products, activation products and transuranics).  


2.5 RADIOACTIVE WASTE MANAGEMENT COMPLEX, MAY 1952 to present 


The RWMC is 51 miles west of Idaho Falls.  The first 13 acres were fenced off in May 1952 for 
shallow-land disposal of solid low-level radioactive waste, and burial of transuranic waste and 
hazardous substances such as organic and inorganic chemicals.  The current RWMC mission 
includes interim storage of transuranic waste and shipment of stored transuranic waste to the WIPP 
near Carlsbad, New Mexico, for permanent disposal. 


For the first 2 years, only low-level radioactive waste was buried at the RWMC.  In 1954, Rocky Flats 
began shipping defense waste with transuranic elements.  By 1957, the original 13 acres were nearly 
filled, and the RWMC was expanded to 97 acres.  In 1970, it was expanded again to 168 acres and is 
currently 177 acres.  After 1970, transuranic waste was placed in retrievable storage on asphalt pads 
and covered with an earthen berm.  This waste, in drums and boxes, is stored in engineered modules.  
From 1970 to the present, low-level waste has been disposed of in 20 pits, 58 trenches, and 21 soil 
vault rows.  INEEL has been repackaging (as needed) and shipping transuranic waste to the WIPP. 


Early packaging configurations were thought not suitable for extended storage and could present 
future hazards to the workers, the public, or the environment.  Early wastes were pushed out of trucks 
into open pits or trenches and covered with soil by heavy equipment, which might have occasionally 
damaged containers in the covering process.  Long-tongued dump trailers were used to minimize 
exposure to personnel from the waste.  Other types of heavy equipment such as cranes and cherry 
pickers were used to pick shielded containers from trucks for unloading the contents into soil vaults, 
etc.  There were occasional brief exposures greater than 100 mrem hr-1 (photon energy = 250 keV). 


In addition to administrative buildings, the RWMC has the following facilities and processes: 


2.5.1 Subsurface Disposal Area  


The 97-acre Subsurface Disposal Area (SDA) is in the western section of the RWMC.  It contains an 
active shallow-land-burial area for the permanent disposal of solid low-level waste.  It also contains 
pits and trenches where mixed transuranic and low-level waste was buried between 1954 and 1970.  
Solid waste from the Rocky Flats Plant in Colorado comprised a large fraction of the waste received at 
the RWMC.  For example, in 1969 approximately 250,000 cubic feet of waste from the Rocky Flats 
Plant with a reported activity of more than 35,000 curies was buried at the RWMC.  Rocky Flats waste 
was usually contaminated with plutonium isotopes and 241Am (RAC 2002, pp. 26-27). 


2.5.2 Intermediate Level Transuranic Storage Facility 


The Intermediate Level Transuranic Storage Facility (ILTSF) has had 53 drums of 233U stored in metal 
cargo containers in an open yard surrounded by concrete block shielding. 
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2.5.3 Transuranic Storage Area 


The 56-acre Transuranic Storage Area (TSA) is in the southern section of the RWMC dedicated to 
storage of contact-and remote-handled packages of solid transuranic waste.  This waste was received 
at INEEL after 1970 and was stored above ground. 


2.5.4 Stored Waste Examination Pilot Plant 


The Stored Waste Examination Pilot Plant (SWEPP) certifies waste to ensure that it meets repository 
acceptance criteria.  Examinations used a shielded 450-kVp X-ray facility and a neutron assay system 
that developed 14-MeV neutrons.  Certified waste has been stored temporarily in permitted storage 
areas until it is packaged and sent to the WIPP.  Noncertified waste is segregated until processing is 
available that will enable it to meet acceptance criteria.  


2.5.5 Transuranic Package Transporter Loading Station 


This loading station is used to load transuranic waste into Transuranic Package Transporter 
(TRUPACT)-II shipping containers for shipment to the WIPP.  Responsibility for the station has been 
turned over to British Nuclear Fuels Limited (BNFL), Inc. 


2.5.6 Advanced Mixed Waste Treatment Project  


BNFL operates the Advanced Mixed Waste Treatment Project (AMWTP) under contract with DOE.  
The facility, which is under construction, will retrieve and process approximately 65,000 cubic meters 
of mixed transuranic waste in temporary storage at the TSA, treat the waste to meet environmental 
laws and disposal criteria, and package it for shipment to the WIPP. 


Exposures below represent all of the subsections of 2.5. 


Internal exposure may have resulted when workers were proximate to breached and or leaking waste 
containers containing mixed fission products, transuranics, activation products, etc. from the multiple 
materials in storage at the RWMC.   


External exposure might have resulted from working adjacent to the various waste containers in 
storage or disposal in the form of intermediate-level, low-level, transuranic, and mixed waste, and 
from SWEPP X-ray (30-450 keV) and neutron (2-20 MeV) waste package examination and 
certification processes.  Approximately 150 6M drums containing as much as 500 grams of 232/233U per 
drum have been stored under earthen covers on pads in the TSA (232U is always present as a 
contaminant with 233U and accounts for a significant in-growth of high-energy gamma emitters).  
Depending on the waste involved, radiation exposure levels might have been near background levels, 
or could have exceeded a few hundred mrem hr-1 with photon energies greater than 250 keV for short 
periods.   


Radionuclides at the RWMC cross the spectrum based on the character of operations at this facility.  
Those listed in Table 2-3 would represent many of the long-lived fission products.  Activation products 
from reactor facilities were also a concern for external exposure. 


2.6 CENTRAL FACILITIES AREA, AUGUST 2, 1943, to present  


The CFA is the main service and support center for INEEL programs and the other technical areas on 
the 890-square-mile Site.  It is about 50 miles west of Idaho Falls, Idaho, just north of Highway 20 in 
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the south-central portion of the Site.  Most CFA buildings and activities support transportation, 
maintenance, capital construction, environmental and radiological monitoring, security, fire protection, 
warehouses, calibration laboratories, and a cafeteria.  There is a small amount of R&D work.  What is 
now the INEEL started as an offshoot of the Naval Proving Ground command area (dedicated August 
2, 1943) where the Navy tested ordnance from fighting ships.  Buildings constructed by the Navy 
became the staging area for INEEL development that began in earnest in1950.  The area continued to 
expand as a central service area for the NRTS.  Eventually it acquired the name “Central,” or more 
officially, CFA.  


In the late 1950s and into the 1960s, small amounts of radioactivity were processed through a 
Sewage Treatment Plant, CF-674, to a drying pond.  Most of the radioactivity was from the “hot” 
laundry, although small amounts could enter from CF-656 and CF-690.  CF-656 was a Reactor 
Engineering Laboratory where tracer-level radionuclide and chemistry work occurred.  CF-690 
included the laboratory where analytical chemistry was done on bioassay samples, naturally occurring 
radionuclides, and other special projects.  The dispensary included an X-ray unit for medical use (30-
250 keV). The exposures listed below are for all of the subsections of section 2.6. 


Internal exposure.  CFA internal exposure potential was primarily from mixed fission products, 
activation products and transuranics associated with articles cleaned at the laundry facilities.  Laundry 
facility workers were included in bioassay programs. 


External exposure.  CFA external exposure potential is greatest from calibration sources and X-ray 
equipment at the HPIL and the DOELAP Irradiation Facility with photon energies greater than 250 keV 
from calibration sources and 30-250 keV for X-ray photons.  Neutron energies range from 2 to 20 
MeV from the 252Cf source and the AmBe source.  Personnel working within radiological areas must 
wear dosimetry devices.  


2.6.1 The Hot Laundry  


The laundry, in the east portion of CFA, washed coveralls and other protective clothing items used for 
radiological work.  The laundry drain went to a septic tank and drain field with other sanitary waste.  
The laundry facility and drain field(s) are sources for low-level radioactive contamination, which covers 
the spectrum inherent to work in radiological contamination areas.  Two laundry facilities next to one 
another (old and new facility) serviced INEEL.  They are no longer operating. 


2.6.2 The Health Physics Instrument Laboratory 


The Health Physics Instrument Laboratory (HPIL), CFA-633, was a calibration facility used for 
radiological instrumentation standardization.  The HPIL used 252Cf neutron sources, and alpha, beta, 
and gamma sources for health physics instrument calibrations.  All of the sources were sealed.  A 
new facility, CF-1618, completed in late 2002, includes six automated irradiator systems and provides 
expanded neutron, gamma, and X-ray irradiation capabilities.  The higher level sources require 
external exposure control, and personnel in the radiological work area must wear applicable 
dosimetry. 


2.6.3 DOE Laboratory Accreditation Procedure Irradiation Facility 


The DOELAP Irradiation Facility, CF-636, is an above-ground shielded bunker that houses radioactive 
sources used by DOE-ID for radiation measurement equipment calibrations.  The bunker is on the 
access road east of the main road into the CFA.  It houses an X-ray facility, seven 1-Ci 241Am sources, 
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beta sources, and two 137Cs sources (20 and 1,000 Ci).  At one time there was an AmBe neutron 
source at this facility. 


2.6.4 Radiological Environmental Science Laboratory 


The RESL facility, operated by DOE-ID in CF-690, evaluates low-level environmental and other 
laboratory samples that pose minimal radiological risk from internal or external pathways.  The 
Dosimetry facility, also in CF-690, has been used to process external dosimetry devices such as film, 
TLDs, etc.   


2.6.5 CF-674 Building 


CF-674 was used from 1953 to 1969 as a Chemical Engineering Laboratory (CEL) to conduct calcine 
experiments on simulated nuclear waste.  The experiments created liquid waste streams discharged 
to a pond designated as CFA-04.  This waste stream was contaminated with calcine that contained 
low-level radioactive waste (DOE-ID 2003). 


2.7 TEST REACTOR AREA, MARCH 31, 1952, TO PRESENT 


The TRA is approximately 5 miles north of Central Facilities.  Eight reactors have been built and 
operated in the TRA.  Three of the reactors – Materials Test Reactor, Engineering Test Reactor 
(ETR), and Advanced Test Reactor (ATR) – were high-flux reactors designed for materials testing.  
The remaining five – Reactivity Measurement Facility (RMF), Advanced Reactivity Measurements 
Facility No. 1 (ARMF-1), ARMF-2, Engineering Test Reactor Critical (ETRC), and Advanced Test 
Reactor Critical (ATRC) – were low-power reactors designed to perform reactivity measurements.  At 
present, only the ATR and ATRC are operational. 


Other TRA facilities of radiological concern are the TRA Hot Cells, Gamma Facility, Radiation 
Measurements Laboratory, Radiological Chemistry Laboratory, Liquid Waste Disposal Ponds, and 
High-Level Liquid Waste Disposal Tanks and Transfer Facility. 


All personnel entering the TRA must wear a dosimetry badge, and those who work in or near 
radiological control areas must wear PICs.  Personnel working in radiological control areas are on a 
routine bioassay program and receive routine whole-body counts. 


2.7.1 Materials Test Reactor, March 31, 1952, to April 23, 1970 


The MTR (TRA 603) was the original reactor at the Test Reactor Area and the second reactor to be 
operated at INEEL.  Fueled with enriched uranium fuel, water-cooled and water-moderated, this 
reactor was a key part of the AEC postwar reactor development program.  It operated at a power level 
of 30 MW until September 1955, when thermal output was increased to 40 MW.  It supplied a high 
neutron flux in support of a reactor development program subjecting potential reactor fuels and 
structural materials to irradiation. 


The MTR gave the researcher several options to achieve sample irradiation.  Lead experiments 
entered from the top of the reactor with positions around the core.  Pneumatic ports on the reactor top 
enabled the insertion of capsules for irradiation in the graphite region around the core.  A hydraulic 
rabbit system underneath the reactor enabled the insertion of specimens and their discharge to the 
canal during reactor operation.  In addition, horizontal and angular beam holes made it possible to 
perform cross-section measurements and other physics research, including several neutron 
experiments.  The high-flux radiation fields available in this reactor made it possible to accelerate the 
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screening of test materials.  In its early years, the MTR contributed to the design of pressurized-water, 
organic-moderated, liquid-metal-cooled, and other reactors.  Its successful operation resulted in a 
family of plate-type reactor fuels. 


The MTR logged more than 125,000 operating hours and more than 19,000 neutron irradiations.  
During August 1958, it became the first reactor to operate using 239Pu as fuel at power levels as high 
as 30 MW.   In early 1970, the MTR was once again fueled with 239Pu.  The last core was named 
"Phoenix" after the legendary bird that lived 500 years, burned itself to ashes, then rose to live again.  
The plutonium cores demonstrated that a plutonium-fueled, water-moderated reactor could be 
controlled satisfactorily.  In August 1970, the MTR was again brought to power for a 24-hour run to 
irradiate 1,000 biological samples for iodine analysis. 


Internal exposure was most probable during the first few hours of shutdown.  When the reactor top 
was removed, airborne fission products would be released.  During shutdown, airborne radioactivity of 
mixed fission products and activation products from maintenance activities resulted in some potential 
for internal exposure.  Some experiments in loops resulted in releases particularly of activation 
products. 


External exposure occurred during the variety of operations associated with sampling a test reactor 
and the associated maintenance activities.  The major contributors to external exposure were mixed 
fission and activation products that emitted beta and gamma radiation with energies typically above 
250 keV.  


2.7.2 Engineering Test Reactor, September 19, 1957, to December 1981  


When the 175-MW ETR started in 1957, it was the largest and most advanced nuclear materials test 
reactor in the world.  It provided larger test spaces than the older MTR and a more intense neutron 
flux.  ETR fuel, coolant, and moderator materials were evaluated under environments similar to those 
of power reactors.  Several experiment loop facilities were designed to test the fuels for the ANP 
Program and the Navy fuel development program. 


In 1972, a Sodium Loop Safety Facility was added to the ETR reactor core.  With this, the reactor 
played a new role supporting the DOE breeder reactor safety program.  ETR test programs were 
related to the core design and operation of breeder reactors.  As testing progressed, the reactor was 
modified with a new top closure to accommodate the irradiation loop.  Other additions included a 
helium coolant system and sodium-handling system.  The ETR was the first complete reactor facility 
to be deactivated and the D&D documented immediately after shutdown. 


Internal exposure from airborne radionuclides was minimal during normal reactor operation.  
Exposures may have occurred during shutdown as airborne fission products were often released 
when the reactor top was removed and access was made to the reactor subpile room and experiment 
cubicles for maintenance activities.  Some releases of activation products from experiments, 
particularly in loops occurred.  


External exposure was received by workers in the reactor area during shutdown and changes of loop 
and lead experiment samples as required.  There were cases of significant gamma fields exceeding 
50 mrem hr-1 from fission and activation products in the reactor subpile room, loop cubicles, and 
nozzle trench. 
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2.7.3 Advanced Test Reactor, July 7, 1967, to present 


The ATR is the latest materials testing reactor to be built in the TRA.  It simulates the environment in a 
power reactor to study the effect of radiation on steel, zirconium, and other materials.  The ATR 
produces an extremely high neutron flux, making it ideal for materials testing.  Target materials are 
exposed to the neutron flux to test their durability in an environment of high temperature, high 
pressure, and high gamma radiation fields.  Data that normally would require years to gather from 
ordinary reactors can be obtained in weeks or months from the ATR. 


The ATR can operate up to a power level of 250 MW.  Its unique four-lobed design can deliver a wide 
range of power levels to nine main test spaces, or loops.  Each loop has its own distinct environment 
apart from that of the main reactor core.  Smaller test spaces surrounding the loops enable additional 
tests.  In addition, ATR produces radioisotopes for use in medicine, industry, and for other research. 


Internal exposure might have occurred during reactor shutdown from mixed fission and activation 
products released to the air in the occupied environment of the building.  The most probable locations 
would be from the reactor top, experiment cubicles, primary coolant rooms, and subpile room.  During 
reactor operation, areas with airborne radiation are exclusion areas. 


External exposures are received primarily during reactor shutdown from fission and activation 
products in the fuel, experiments, and associated hardware.  Work on the primary system, in the 
reactor tank, or loop cubicles would have associated external exposure.  Handling of isotope 
production samples would produce some exposure depending on the nuclide and quantity.  Typical 
nuclides generated would include 192Ir, 99Tc, 60Co, and 131I.  


2.7.4 Reactivity Measurement Facility, February 11, 1954, to April 10, 1962 


The RMF was a very-low-power reactor in the east end of the MTR canal that operated at a power 
level of 100 or 200 watts.  Water was its moderator, reflector, and shield.  It was designed to measure 
reactivity changes in materials irradiated in the MTR or ETR.  The RMF was used to assay new and 
spent fuel elements and to assist in experiment scheduling by evaluating reactivity losses and flux 
depression caused by in-pile apparatus (Stacy 2000).  


Internal exposure.  There was a potential for internal exposure from mixed fission or activation 
products from airborne radioactivity during maintenance activities. 


External exposures were minimal due to the low-power operating level and the depth of the pool.  Any 
external exposures would have come from fission and activation products, primarily during fuel 
handling. 


2.7.5 Advanced Reactivity Measurement Facility No.1, October 10, 1960, to 1974  


The ARMF-I reactor was in a small pool in the TRA-660 building east of the MTR building.  It was 
used to determine nuclear characteristics of reactor fuels and other materials for testing in the MTR.  


2.7.6 Advanced Reactivity Measurement Facility No. 2, December 14, 1962 to 1968 


The ARMF-II reactor was in the opposite end of the tank occupied by ARMF-I.  It had a “readout” 
system that automatically recorded measurements on International Business Machines (IBM) data 
cards.  This refinement over the ARMF-I reactor meant that operators could process data quickly in 
electronic computers.  
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Internal exposure.  ARMF-I and ARMF-II airborne activity of fission products could exist if a fuel 
element or sample was damaged during handling.  


External exposure from ARMF-I and ARMF-II was minimal due to their low operating power levels and 
the depth of the canal in which they are located.  Exposures would be from fission products and or 
activation products during fuel or experiment handling. 


2.7.7 Coupled Fast Reactivity Measurement Facility, 1968 to 1991 


When the ARMF-II reactor was modified in 1968, it received a new name, the Coupled Fast Reactivity 
Measurement Facility (CFRMF).  The core was modified to produce a region of high-energy neutron 
flux to provide physics information about the behavior of fast (unmoderated) neutrons.  Physicists 
studied differential cross-sections and tested calculational methods.  The CFRMF contributed to the 
development of fast neutron reactors (Stacy 2000). 


Internal exposure potential existed from airborne fission products that may have been released from 
the fuel. 


External exposure.  Minimal exposure resulted from working on the reactor top to move fuel or 
experimental components.  Mixed fission or activation products would be the major contributors. 


2.7.8 Engineering Test Reactor Critical Facility, May 20, 1957, to 1982 


ETRC was a full-scale, low-power nuclear facsimile of the ETR in TRA-635, similar in function to the 
ARMF and ATRC.  It was used to determine the nuclear characteristics of fuel and experiments 
planned for irradiation in ETR and/or the power distribution effects for a given ETR fuel and 
experiment loading.  The ETRC enabled operators to predict the nuclear environment when 
completed experiments were removed or new ones added to calculate the experiment irradiation and 
determine core life, control rod withdrawal sequences, reactivity worth, and core safety requirements. 


Proposed fuel and experiment loadings were mocked up in ETRC and manipulated until a desired 
power distribution throughout the core was attained, satisfying pertinent safety requirements.  ETRC 
low-power tests enabled the ETR to operate without interruption, saving time and money (Stacy 
2000). 


Internal exposure from airborne radioactivity of mixed fission products from damaged fuel or leaky 
experimental samples containing activation products is possible.  


External exposure.  Irradiated fuel or samples were transferred in or out of the ETRC under water to 
minimize exposure.  The operating console was not on the reactor top, which also minimized external 
exposure.  External exposure would have been from mixed fission products and activation products 
during loading or unloading fuel or test samples. 


2.7.9 Advanced Test Reactor Critical Facility, May 19, 1964 to present 


The ATRC performs functions for the ATR similar to those of the ARMF reactors in relation to the 
MTR.  It verified for reactor designers the effectiveness of control mechanisms and for physicists 
predictions of power distribution in the large core of the ATR.  Low-power testing in the ATRC 
conserved time so the large ATR could irradiate experiments at high power levels, and verified the 
safety of a proposed experiment before it was placed in the ATR (Stacy 2000). 
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Internal exposure was possible from fission products released from damaged fuel or experiment 
samples containing activation products  The damage could occur during transfer in or out of the 
ATRC.  Some fuel or samples had been preirradiated in the ATR or other facilities.  


External exposure occurred during canal work.  The operators must on or leaning over the canal 
parapet to work with irradiated fuel or experiment samples being transferred in or out of the core 
under water.  During reactor operation, access to the canal parapet is restricted.  The ATRC canal is 
21 feet deep.  


2.7.10 TRA Hot Cell Facility 1954 to present 


The TRA Hot Cells are southwest of the ETR reactor building.  They consist of three separate cells 
with a common operating corridor.  The operators are protected by thick concrete walls and special 
viewing windows, behind which they can handle, photograph, mill, measure, and weigh radioactive 
samples.  The work in the cells has involved all types of samples including irradiated fuel, 
transuranics, and isotope production material.  Irradiated samples, including failed reactor fuel, can be 
put in cell 1 or 3 from a shielded cask outside the building.  Each cell has to be entered periodically to 
repair equipment or set up for a new job.  Entry is through a shielded door in the back of the cell.  


Internal exposure might occur during cell entries from the samples and the work performed with 
irradiated samples, dust, or particles that could become airborne.   


External exposure occurs from samples that go in the hot cells.  Exposure to beta, gamma, and 
neutrons has occurred.  Fuel samples of different types and different ages result in mixed fission and 
activation products and transuranics, including 252Cf.  Many samples have been prepared as isotopic 
sources for industrial or medical applications.  Cell entry and sample handling result in most of the 
external exposure, and some has occurred from sample ports and manipulator removal operations.  


2.7.11 TRA Gamma Facility, 1955 to unknown  


The TRA gamma facility was constructed south of the original TRA main security gatehouse.  The 
facility consisted of a 16-foot-deep canal with cadmium buckets designed to hold spent MTR fuel 
elements.  Experimental samples were inserted in sample tubes and lowered into extremely high 
gamma fields. 


Sponsors have provided a large variety of materials and samples for gamma irradiation, including 
food products and some natural substances such as gold, diamonds, and oil.  Irradiated samples, 
which were not radioactive, were surveyed thoroughly for external contamination on removal. 


Internal exposure is possible from a spent fuel element used for irradiations which is unlikely to be 
damaged. 


External exposure was minimal due to handling procedures and shielding from the canal and 
transport devices.  Fuel was transported in large casks in and out of the canal. 


2.7.12 Radiation Measurements Laboratory, 1952 to present 


The Radiation Measurements Laboratory (RML), in the MTR west wing, was previously called the 
MTR Counting Room.  The RML specializes in measuring quantity and quality of alpha, beta, gamma, 
and neutron radiation samples.  A variety of counting equipment and spectrometers are available in 
the RML.  Over the years, an endless variety of samples has been brought in for counting.  Some of 
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the detector shielding was made out of pre-World War II battleship steel.  The original equipment has 
been replaced with more modern equipment.  


Internal exposure is possible from airborne radioactivity from mishandled samples brought in for 
counting.  The isotopes encountered would include fission products, activation products, transuranics, 
and more. 


External exposures are very low due to the small samples required for the counting equipment.  
Counting room personnel can encounter neutrons and beta and gamma emitters.  


2.7.13 Radiochemistry Laboratory  


The Radiochemistry Laboratories are in the MTR west wing.  They are used to support the RML and 
to perform independent R&D work.  Investigators study ways to produce and purify medical 
radioisotopes and the effects of radiation on hazardous waste. 


Laboratories 109 through 112 were used primarily for chemistry analysis of reactor primary systems 
and loop experimental coolants.  The predominant radioactivity was mixed fission and activation 
products.  The south extension to the MTR Wing is the Alpha Laboratories, designed for the safe 
handling of hazardous alpha emitters such as 233U, 239Pu, 241Am, and other transuranics, including 
252Cf.   


Internal exposure potential existed from airborne radioactivity from the large variety of samples.  


External exposures occur when irradiated samples are brought into the laboratories.  One laboratory 
has a shielded box, similar to a small hot cell, used for handling highly radioactive samples.   


2.7.14 Liquid Waste Disposal Ponds   


The TRA Liquid Waste ponds are east of the ETR reactor building.  The 7.5-acre ponds were built for 
the disposal of low-level liquid waste from test reactor operations.  When all three test reactors were 
operational, approximately 50 million gallons of wastewater per month were discharged to the 
seepage ponds and the ETR disposal well.  Most of the activity pumped to the ponds is 51Cr and 3H 
(Nebeker and Lakey 1970). 


An estimated 3,000 wild ducks per year land on the pond, usually stay less than a week, and have 
some potential to carry activity off the site.  An extensive study analyzed the ducks for ingestion of 
134Cs, 137Cs, 75Se, 131I, 239Pu, and 240Pu (RAC 2002). 


Internal exposure.  The seepage ponds accumulated a significant quantity of mixed fission products.  
The activity was fairly stable as long as water levels remained high.  When the water was allowed to 
recede and soil was allowed to dry, the activity could become airborne by the winds. 


External exposure occurs to the operators from old accumulated activation products and fission 
products during routine inspection or sampling of the ponds.  Several studies of the water and the soil 
in the pond resulted in additional external exposure.  


2.7.15 High-Level Liquid Waste Tanks and Transfer Facility 


On the south side of the MTR HP office, there are four 1,500-gallon HLLW catch tanks.  Placed 
underground in concrete vaults. Tanks 1 and 2 receive water from the Hot Drain System, which 
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includes the MTR floor drains.  Tanks 3 and 4 receive liquid waste from the Radiochemistry 
Laboratory and the TRA Hot Cells.  The liquid waste is accumulated until the tank is nearly full and 
then it is sampled.  If the waste meets low-level waste criteria, it is transferred to the Retention Basin 
and then to the TRA Liquid Waste Disposal Ponds.  If it does not meet the criteria, the waste is 
transferred to the HLLW holding tanks.  When the Hot Waste tanks are nearly full, the wastewater is 
loaded on a tank truck and shipped to ICPP for processing.  The HLLW tanks consist of two 7,500-
gallon and two 9,000-gallon tanks. 


Internal exposure potential exists from airborne radioactivity during entry to the holding tank pits for 
repairs from contaminants of mixed fission products and activation products. 


External exposure due to sampling and transferring liquid waste is low because the tanks are in 
concrete-shielded underground vaults.  Radiation sources are mixed fission or activation products 
when entry to the pits is necessary.  


2.8 AUXILIARY REACTOR AREA, APRIL 1958 to late 1990s  


The ARA was originally the Army Reactor Experimental Area (AREA), which was changed to the 
Army Reactor Area.  It was established as a site to test stationary, portable, or mobile reactors of low, 
medium, or high power units.  The ARA reactors were built and maintained by contractors with a 
mixed cadre of military personnel training on the operation of the facilities. ARA is 10 miles east of 
CFA; it began with the ARA-I site one-half mile north of Highway 20.  ARA-II, -III, and -IV are at half-
mile intervals along an access road, Fillmore Avenue, north from Highway 20.  After the Army phased 
out its program around 1965, ARA facilities were used for experiments and tests involving multiple 
radionuclides, particularly at the ARA-I hot cell and laboratory facilities.  D&D of the ARA ended in 
2002. 


2.8.1 ARA-I  


ARA-I housed a hot cell facility (ARA-25) and laboratory with hoods and metallurgical equipment to 
support reactor and other radiological experimental work.  It operated from the early 1960s through 
the late 1990s with periods of inactivity.  The Hot Cell was involved with recovery of debris from the 
SL-I excursion accident and associated reactor and fuel experiments.  The hot cell and laboratory 
were involved in a wide spectrum of activities from low-level alpha experiments to work with irradiated 
reactor samples exposed to core fluxes, including melted and destroyed fuel assemblies from reactor 
tests.  


2.8.2 ARA-II/SL-1, February 23, 1960, to April 6, 1961 


ARA-II, a half mile north of ARA-I, was the site of a low-power, boiling-water reactor designed and 
built by ANL applying its BORAX experience.  The reactor, designed to generate only 1000 kilowatts, 
was originally named the Argonne Low Power Reactor.  After ANL handed over the finished plant to 
the Army’s operating contractor, Combustion Engineering (CE), the Army named the reactor the 
Stationary Low-Power Reactor Number 1 or SL-1.  SL-1 went critical for the first time on August 11, 
1958.  It operated for periods between 1 and 6 weeks, and then would be shut down for scheduled 
maintenance and test changes.  


SL-1 was shut down for scheduled annual maintenance on December 23, 1960, and was scheduled 
for a January 4, 1961, startup.  During preparation for the run, the reactor went “prompt critical” at 
9:01 p.m. on January 3, 1961, creating a steam explosion that killed three persons and destroyed the 
reactor.  The event released fission products (500,000 Ci in the building, and 1,100 Ci to the 
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atmosphere) (Horan and Braun 1993) and created high-level radioactive contamination to 50 rad hr-1 
around the ARA-II area.  Initial recovery from the accident resulted in short-term exposure exceeding 
500 rad hr-1to personnel in radiation fields.  Extensive cleanup efforts followed, including complete 
dismantlement of the facility.  The reactor vessel went to the TAN, some of the contaminated items 
went to the RWMC, and some debris was buried in a specially designated location (two large pits and 
a trench) about 1,600 feet from the SL-1 compound.  The walls of the silo, the power conversion and 
fan-floor equipment, the shielding gravel, and the contaminated soil gathered during the cleanup went 
into the pits at SL-1.  Three feet of clean earth shielded the material.  An exclusion fence with hazard 
warnings around the area remains in place east of the reactor site.  Operating power history and 
release information is contained in RAC (2002, p. 117). 


2.8.3 ARA-III 


ARA-III, another half mile farther north, was the site for the Army Gas-Cooled Reactor Experiment 
(GCRE).  GCRE was a water-moderated, nitrogen (gas)-cooled, direct and closed-cycle reactor.  It 
generated 2,200 kilowatts of heat, but no electricity.  The Army wanted to develop a mobile nuclear 
power plant, and the GCRE was the first phase of that program, proving the principle of this reactor 
concept.  The reactor provided engineering and nuclear data for improved components.  The GCRE 
was used to train military and civilian personnel in the operation and maintenance of gas-cooled 
reactor systems.  


2.8.4 ARA-IV, March 30, 1961 to May 29, 1964 


ARA-IV, another half mile north on Fillmore Avenue, was the site for the Mobile Low-Power Reactor 
(ML-1).  The entire ML-1 plant was designed to be transported either by standard cargo transport 
planes or standard Army low-bed trailers in separate packages weighing less than 40 tons each.  The 
ML-1 reactor was operated remotely from a control cab about 500 feet away.  It could be moved after 
a 36-hour shutdown.  The reactor was designed for ease of operation and maintenance by 
technicians at remote installations, for reliable and continuous operation under extreme climatic 
conditions, and for the rigors of shipment and handling under adverse conditions.  The Army phased 
out its reactor development program around 1965. 


Exposures relate to all of the ARA facilities. 


Internal Exposure potential was typical of that associated with operation of a low-power reactor with 
the exception of the Hot Cell (ARA-I) effluent and the SL-1 excursion, which resulted in fission product 
release (1,100 curies to the atmosphere).  Airborne radioactivity consisting of mixed fission products 
and activation products would cause most internal exposure. 


External Exposure was significant from the SL-1 excursion and recovery operations.  Nine technical 
overexposures resulted, ranging from 15 to 27.3 rem (whole-body dose) (Horan and Braun 1993).  
Hot cell work and D&D efforts in the reactor areas contributed to exposure pathways.  Hot cell entries 
after working with irradiated experiments were a source of high exposure.  Expected exposure 
potential was from photons greater than 250 keV from the mixed fission products and activation 
products associated with the SL-1, Hot Cell operations, and other work connected with reactor 
operation and maintenance activities.  Dosimetry badges were worn by workers in this area.  
However, extremity dosimetry might not have been used by all personnel during recovery from the 
SL-1 accident. 
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2.9 WASTE REDUCTION OPERATIONS COMPLEX/POWER BURST FACILITY/SPECIAL 
POWER EXCURSION REACTOR TEST AREAS  


The Waste Reduction Operations Complex (WROC)/Power Burst Facility (PBF)/SPERT area is south-
centrally located east of CFA on the INEEL site and 51 miles west of Idaho Falls.  The site was 
originally established to conduct research on small power reactors and reactor safety.  Its current 
mission is storage of spent nuclear fuel, treatment and storage of mixed and low-level waste, and 
research to reduce hazardous and mixed waste.   As part of the DOE mandate to treat legacy wastes 
and remediate the environment, these facilities now provide safe treatment, storage, and recycling of 
INEEL radioactive, mixed, and low-level wastes.  Many of the wastes treated originated at INEEL. 
Internal and external exposure will be noted at the end of section 2.9 for all the sub-sections. 


2.9.1 SPERT-I, June 11, 1955 to 1964 


SPERT-I was an open-tank, light-water-moderated, reflected reactor, originally using 92% enriched 
uranium fuel.  The reactor tank, about 4 feet in diameter and 14 feet high, was the first in a series of 
four safety-testing reactors designed to study the behavior of reactors when their power levels 
changed rapidly.  Power runaways were deliberately produced by moving the control rods.  The 
variables in the thousands of SPERT studies included fuel plate design, core configuration, coolant 
flow, temperature, pressure, reflectors, moderators, and void and temperature coefficients.  


At 12:25 p.m. on November 5, 1962, destructive Test No. 1 was initiated with a plate type core.  A 
violent explosion occurred immediately after the final power excursion, during which complete fuel 
plate melting occurred in approximately 8% of the core, with partial melting in approximately 35% of 
the core.  It was reported that “those isotopes which were collected were released as gases.  No solid 
products were collected.”  Test No. 2 began at 8:15 a.m. on November 10, 1963, and Test No. 3 
began at 1:14 p.m. on April 14, 1964 (Miller, Sola, and McCardell 1964).  A number of nondestructive 
runs were conducted to gain operational information.  All operations were conducted from a control 
building a half mile from the reactor.  SPERT-I tests demonstrated the damage-resistant capabilities 
of low-enrichment (4% 235U) uranium-oxide fuel pins similar to those used in water-cooled reactors 
powering large central stations.   


2.9.2 SPERT-II, March 11, 1960, to October 1964 


SPERT-II, south and east of SPERT-I, was an extension of the SPERT-I excursion tests.  It was a 
closed pressurized-water reactor with coolant flow systems designed for operation with either light or 
heavy water.  The pressure vessel was 24-1/2 feet high with a 10-foot inside diameter.  Tests with 
heavy water (deuterium, an isotope of hydrogen) were desired because heavy water reactors were of 
growing importance in Canada, Europe, and the United States.  In addition, heavy water tests enabled 
verification of physics calculations on the effects of neutron lifetime on power excursions.  


At present, the area is used as a lead storage facility; it has been primarily used for storage since 
1964.  PBF-contaminated reactor coolant was stored in a tank at the facility and other components 
were stored in a radioactive material storage area.  The radioactive liquid waste and radioactive 
material storage area have been removed. 


2.9.3 SPERT-III, December 19, 1958, to June 1968 


SPERT-III was the most versatile facility yet developed for studying the inherent safety characteristics 
of nuclear reactors.  This reactor (which was planned as the third in the series of SPERT reactors but 
was the second built) provided the widest practical range of control over three variables: temperature, 
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pressure, and coolant flow.  The reactor was in a pressurized vessel similar to those used in 
commercial power production.  Water could flow through the vessel at a rate as high as 20,000 
gallons per minute, handle temperatures as high as 650°F, and pressures as high as 2,500 psi.  


2.9.4 SPERT-IV, July 24, 1962, to August 1970 


SPERT-IV was an open-tank, twin-pool facility that permitted detailed studies of reactor stability as 
affected by varying conditions including forced coolant flow, variable height of water above the core, 
hydrostatic head, and other hydrodynamic effects.  The water-moderated and reflected reactor used 
highly enriched, aluminum alloyed, plate-type fuel elements.  The SPERT-IV facility was modified by 
the installation of a Capsule Driver Core (CDC), which permitted the insertion of fuel samples in a test 
hole in the center of the reactor core, where they could be subjected to short-period excursions 
without damaging the “driver” fuel in the rest of the core.  Work on fuel destructive mechanisms 
continued until the PBF replaced the CDC.  


In commercial plants, the reactor cores contain tons of fuel.  Analysts imagined the consequences if 
the coolant somehow failed to carry away the fission heat.  Suppose a pipe leaked or broke?  The 
SPERT tests had proven that such a situation would easily put a stop to the chain reaction: the loss of 
pressure would allow the water to turn to steam; the lower density of steam would fail to moderate the 
neutrons; and the nuclear reaction would stop.  But the radioactive decay of the fission products in the 
fuel elements would continue to produce heat and continue to need cooling.  This concern spawned 
the Loss-of-Coolant-Accident Program and the PBF.  The SPERT reactors were decommissioned and 
replaced with other operations, as noted below. 


2.9.5 Power Burst Facility, September 22, 1972, to 1985 


The PBF is a much larger and more sophisticated reactor than the SPERT reactors.  It was built on 
the site of the SPERT-I facility.  PBF was initially developed to perform tests of nuclear reactor fuels 
during off-normal reactor operations.  It was designed to simulate various kinds of imagined accidents 
caused by sudden increases in the reactor operating level.  PBF was the only reactor in the world that 
could perform rapid power changes (bursts) within milliseconds.  It performed simulated LOCAs and 
severe-fuel-rod-burst tests in a special assembly (loop) in the main reactor core.  Fuel damage on 
experiments in the loop would transport fission products throughout the loop piping and through steam 
lines outside the shielded loop cubicle.  Monitors detected and timed the precise movement of fission 
products as they escaped from a fuel rod with failed cladding.  Data from these tests were used to 
develop and validate fuel behavior computer codes for the NRC.  Retrieving data and modification of 
the various test configurations resulted in exposure to high radiation fields and potential for release of 
fission products in the reactor containment.   


The PBF was a high-performance, water-cooled, uranium-oxide-fueled reactor designed to provide 
information on light-water reactors.  Airborne effluents were filtered and passed through charcoal beds 
to remove iodine.  Liquid wastes were pumped to a disposal well or held in tanks for transport to the 
ICPP.  The reactor operated from September 22, 1972, into 1985 until it was placed on standby 
status.  In 1998, the PBF was placed in shutdown status and is being prepared for fuel removal. 


2.9.6 Lead Storage Facility 


The Lead Storage Facility is housed in the old SPERT-II facility.  It is used to collect and store clean 
lead for the INEEL emergency lead inventory.  The building was used in the past for storage of 
radioactive material.  The area is not a radiological concern. 
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2.9.7 Waste Experimental Reduction Facility, 1982 to 2001 


The Waste Experimental Reduction Facility (WERF) is a versatile waste treatment facility that began 
treating low-level radioactive wastes in 1982 at the location of SPERT-III after that facility’s D&D.  Its 
original mission was to reduce the volume of low level radioactive waste through incineration, 
stabilization, compaction, and metal sizing processes to prepare wastes for safe permanent 
disposition prior to burial at the RWMC.  In the beginning, metal was sized and melted into ingots in 
two furnaces until it was determined sizing alone was more cost-effective.  An incinerator was added 
and used to reduce the volume and increase the stability of a wide variety of low-level wastes prior to 
disposal at the RWMC.  In 1984, the incinerator began treating RCRA-defined mixed (radioactive and 
hazardous) waste.  Wastes from INEEL and other DOE facilities were treated under provisions in the 
INEEL Site Treatment Plan.  INEEL began the closure process for the WERF, which should take 3 
years, in 2001. 


2.9.8 Mixed Waste Storage Facility 


The Mixed Waste Storage Facility, in the SPERT-IV reactor building, is a RCRA storage facility for 
interim storage of mixed low-level wastes.  It has regulatory approval to store polychlorinated 
biphenyls (PCBs), corrosives, and flammables.  Treatments are being developed for the types of 
wastes stored in the facility. 


Internal exposures were possible based on releases from the various reactor operations at the 
SPERT reactors and PBF.  Maintenance activities and other work with radioactive material (especially 
from PBF loop experiment) resulted in airborne mixed fission and activation products, making possible 
internal exposure with 137Cs being the primary radionuclide.   


External exposure resulted from experiment changes related to reactor experiment changes and 
maintenance activities.  137Cs was a primary nuclide for direct radiation exposure from fission products 
in the transport lines and in the loops at the PBF during Severe Fuel Damage tests when radiation 
levels were measured up to 50 rad hr-1.  Other radiological work activities resulted in much lower 
exposure rates from the mixed fission products and activation products.  


2.10 ORGANIC MODERATED REACTOR EXPERIMENT, SEPTEMBER 17, 1957, TO APRIL 
1963 


The Organic Moderated Reactor Experiment (OMRE), a few miles east of the CFA, was built to test 
the feasibility of the organic-cooled reactor concept.  OMRE demonstrated the technical and 
economic feasibility of using a liquid hydrocarbon as both coolant and moderator.  The reactor 
operated with a succession of cores.  The waxy coolant was considered promising because it 
liquefied at high temperatures but did not corrode metal as water did.  In addition, it operated at low 
pressures, significantly reducing the risk of leaks.  However, it lacked test loops needed to investigate 
various organic coolants and experimental fuel elements. 


A scaled-up reactor, the Experimental Organic Cooled Reactor (EOCR), was built next to OMRE in 
anticipation of further development of the concept.  The purpose of EOCR, which had special testing 
loops and other advanced features, was to extend and advance the OMRE studies.  During the final 
stages of its construction, EOCR was placed in standby (December 1962) when the AEC decided that 
the organic-cooled concept would not significantly improve performance over what other reactor 
concepts had achieved for nuclear power.  EOCR never operated.  The building was recycled for 
other (non-nuclear) uses. 
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Internal Exposure.  On November 16, 1960, an experiment was conducted to determine the feasibility 
of open-air burning of contaminated solvents accumulated at the OMRE facility.  Approximately 400 
gallons of liquid consisting of diesel oil, xylene, methyl-chloroform, and a small amount of water were 
placed in an open vessel and ignited. Since the reactor did not operate, no other potential for internal 
dose occurred.   


External exposures were possible from mixed fission products and activation products associated with 
core changes and associated reactor maintenance in radiological areas.   


2.11 TEST GRID III, 1957 TO APRIL 24, 1970 


Test Grid III, near Lincoln Boulevard south and east of NRF and east of the TRA and INTEC, was the 
site of several tests with atmospheric releases.  It originated in the 1957 timeframe, and was based on 
concerns about what would happen from nuclear aircraft crashes, etc.  This highly instrumented grid 
would measure atmospheric conditions and release information of the various tests (RAC 2002).   
These experiments were planned and conducted by the DOE HSL rather than by any contractor.  
Exposure information is summarized at the end of section 2.11 for the following sub-sections. 


2.11.1 Fuel Element Burn Tests 


Fuel Element Burn Tests A and B were conducted on test Grid III to support the General Electric ANP 
Program to evaluate the consequences of a nuclear aircraft crash involving a fire.  Aged fuel elements 
were heated to assist with understanding the behavior of a fuel element in a large fire and to provide 
initial data on the percentage release of fission products to the environment.  Average ground 
radiation levels near the burn site immediately following the burn test were 200 mrem hr-1 (Brodsky 
and Beard 1960).  Meteorological conditions had been carefully studied in advance and were closely 
monitored during the tests. 


FEBT-A was conducted at 2:19 p.m. on March 20, 1957, using an irradiated fuel element (well-aged) 
containing 5,000 Ci of fission products.  A pool of jet fuel was ignited under the fuel element, which 
reached a temperature of about 2,250°F.  After the fire, the fuel element was intact with a small 
puncture in the cladding. 


FEBT-B used an induction furnace that heated a fuel element containing 10,000 Ci of fission products 
to 5,000 °F.  Most of the fuel element melted and dispersed within 90 seconds during inversion 
conditions (Brodsky and Beard 1960).  The test was conducted at 6:47 p.m. on March 20, 1957.  
FEBT-B was ranked above other release events at both onsite and offsite locations as an episodic 
event in RAC (2002). 


2.11.2 Fission Products Field Release Tests, July 25, 1958, to September 26, 1958 


Fission Products Field Release Tests (FPFRTs) were conducted on Grid III to represent accidents 
involving nuclear-powered aircraft.  Nine tests evaluated release percentages, airborne radioactivity, 
and diffusion and deposition characteristics of fission products released from melted aircraft reactor 
fuel elements (Convair 1959).   Five tests were with fuel decayed for 922 to 985 days and four were 
with fuel decayed for 42 to 65 days.  Operating temperatures were between 1,000 and 2,300°C.  To 
simulate a potential accident, the tests used an induction-type furnace to heat the elements rapidly to 
the melting point in approximately 2 minutes, and maintained this temperature for approximately 10 
minutes after melting began (Convair 1959).  Instruments situated about a fan-shaped grid with seven 
concentric arcs and a maximum radius of about 5 miles obtained cloud diffusion, meteorological, 
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radiological, radiobiological, and deposition data.  RAC (2002) contains information on meteorological 
conditions, furnace temperatures, release fractions, etc. 


2.11.3 Relative Diffusion Tests, November 30, 1967, to October 1, 1969 


The four Relative Diffusion Tests (RDTs) involved the intentional release of 1 to 6 Ci of both methyl 
and elemental radioiodine.  Details on these releases are limited, but some information is in DOE 
(1991b) and RAC (2002).  


2.11.4 Experimental Cloud Exposure Study, May 3, 1968, to April 24, 1970 


The Experimental Cloud Exposure Study (EXCES) tests in 1968 and 1969 consisted of 133Xe releases 
ranging from 32 to 600 Ci; tests in 1970 consisted of 24Na releases ranging from 6.6 to 120 Ci.  The 
primary objectives for the tests included measuring total exposure at several downwind distances; 
determining dimensions of the plumes; documenting the release rate and height, wind speed, and 
temperature; and measuring the gamma energy spectrum at one or more points during the release.  
Releases were planned to occur during meteorological conditions characterized by winds out of the 
southwest to minimize potential on- and offsite exposure and to ensure that the cloud passed over 
preset instrumentation.  Voillequé (1969) discusses an outline of plans for the 133Xe release tests, 
including the general objectives and procedures associated with the tests (RAC 2002).  


Internal exposures were possible from the airborne radioactivity released from the tests and potential 
airborne radioactivity from the materials during handling.  Grid III was highly instrumented to detect 
release fractions.  The FEBT-B had a high ranking for INEEL releases, and the least amount of 
monitoring, according to RAC (2002).  Personnel were involved in the Site’s bioassay program. 


External exposure would have resulted from working in the proximity of, handling, or transporting 
irradiated test fuel elements with a potential for exposure from photons greater than 250 keV 
consistent with that of other irradiated fuel loading and unloading tasks.  


2.12 EXPERIMENTAL DAIRY FARM/EXPERIMENTAL FIELD STATION 


The EFS was a 27-acre plot about 7 miles northeast of the ICPP near Grid III.  This facility, also 
known as the Dairy Farm, was established to further studies on the pathway of 131I from a release to 
the human thyroid.  It included pastures, a barn, six cows, and a grid of detection instruments in the 
pasture in regular lines and rows. 


2.12.1 Controlled Environmental Radioiodine (Release) Tests, May 27, 1963, to December 
1977 


The primary objectives of the Controlled Environmental Radioiodine Test (CERT) releases were to 
establish relationships between the amounts of radioiodine in different environmental media.  
Specifically, these tests studied relationships between air and soil and vegetation, vegetation and 
milk, and milk and human thyroids.  They involved releases of elemental and methyl radioiodine 
ranging in amount from 0.05 to 8 Ci.  Most of the releases occurred at the Experimental Dairy Farm.  
Others occurred at the ICPP, ARA, NRF, and CFA areas.  In 1968, the name was changed to 
Controlled Environmental Release Test to reflect the release and study of additional radionuclides, 
such as cesium, cerium, potassium, and krypton.  Hawley (1964) reports that the CERT No. 1 release 
occurred near ground level over a 30-minute period.  Additional information regarding this test series 
is provided by Hawley (1964); Bunch (1966 and 1968), and Zimbrick and Voillequé (1969).  Early in 
the test program, the AEC granted permission to six DOE-ID volunteers to be a part of a human 
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experiment program.  During initial tests these volunteers sat in the field during the release.  In later 
tests, after the cows had eaten contaminated grass, the volunteers drank small quantities of milk.  The 
series included 29 experiments, although only a few of the early ones involved human consumption of 
milk. 


Internal exposures were possible from all the releases and were intentional during the early phases of 
the tests.  Exposures are well documented in the dosimetry records. 


External exposure was well below the level acceptable for radiological work from the tests.  Personnel 
were required to wear dosimetry devices. 


2.13 INEEL RESEARCH CENTER, 1984 to present 


The INEEL Research Center (IRC), a 35-acre site on North Boulevard in Idaho Falls, was built 
between 1982 and 1984.  The facility was dedicated in 1984 to further the INEEL research and 
engineering mission.  The IRC has 58 laboratories in IF-603 for geophysics, chemistry, microbiology, 
and other sciences; 18 of these are general-purpose modules for electronics design, optics, lasers or 
materials testing, and nondestructive examination research and development.  The Center conducts 
laboratory work with tracer-level radionuclides.  One of the early missions was work for the Bureau of 
Mines with ores, some containing natural uranium.  The INEEL Engineering Demonstration Facility 
(IF-657) houses several prototypical-scale R&D projects that support programs in military munitions 
assay, advanced sensor systems, environmental restoration, subsurface investigation, and materials 
science.  There is a shielded 252Cf source (initially 2.5 mCi) in the high bay of IF-638.  The onsite 
radiological control technician has additional low energy Pu, Sr, and Am sources for portable survey 
instrument response checks.  


Internal exposure potentials are minimal because of the radiotracer-level, low-energy alpha and beta 
source material such as natural uranium, 14C, etc. 


External exposure.  Low-level personnel exposures have been measured from the neutron source (2-
to-20-MeV range) and X-ray (30-to-250-keV range) equipment.  Personnel dosimetry is required for all 
work in radiation areas.  


2.14 ARMY REENTRY VEHICLE FACILITY SITE (OR STATION), 1965 TO MAY 1996 


The Army built the Army Reentry Vehicle Facility Site (ARVFS) 12 miles northeast of CFA in 1965 for 
classified DOD experiments with an advanced reentry vehicle fuzing system.  The facility consisted of 
an open-top cylindrical test pit, an underground bunker, and a system of cables and pulleys between 
the bunker and tank (Thiel 1997; Mobley 1987).  


The ARVFS Facility was used in 1965 to conduct an irradiation study using four spent MTR fuel 
elements to evaluate the accuracy of the Radiological Safety Analysis Computer (RSAC)-generated 
code cloud-gamma exposure information.  Movement of the fuel to conduct the experiment and the 
transportation of the fuel to and from the facility was an external exposure source.  Dose rates are not 
available (McCaslin 1968). 


The bunker was used to store NaK coolant radiologically contaminated from the EBR-I Mark II nuclear 
reactor core meltdown in November 1955.  The NaK was stored from 1974 through 1995, when it was 
shipped to ANL-W for reprocessing.  Engineering evaluations from 1986 through 1992 provided 
radiological data with maximum radiation exposure rates from the NaK containers to be ~ 40 Rhr-1. 
The radiological fission product inventory in the NaK reported in LaRue and Dolenc (1986) was 23.3 
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grams and about 133 Ci.  The Final Safety Analysis Report indicates that conservative total dose to 
process the four NaK containers would be 0.394 rem, assuming the same person was involved with 
each step (Mobley and Keller 1991).  


Internal exposure potential was minimal at ARVFS because airborne radioactivity was not present 
during activities at the bunker. 


External exposure occurred during radiological surveys and loading and unloading of the NaK 
containers for storage and or transport.   


Table 2-3.  ICPP 601/602 process cell information. 
Cell Process description Cell function  


A EBR feed preparation Fuel dissolution 
C MTR feed preparation Fuel dissolution 
D MTR feed preparation Fuel dissolution 
E Str-sir feed preparation Fuel dissolution 
F First cycle extraction Uranium separation 
G MTR feed preparation Fuel dissolution 
H MTR first cycle extraction Uranium separation 
J Hot salvage  
K Solvent recovery  
L RaLa process cell Recovery of RaLa  
M   
P First cycle extraction  
Q Second cycle extraction  
R Product transfer cell  
S Third cycle extraction  
T Solvent pumps Hexone storage 
U First cycle aqueous raffinate treatment  
V Health physics field office  
W First cycle solvent raffinate  
X Sample dilution & decontamination  
Y Second & third cycle raffinate treatment  
Z Product room  







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 58 of 71 
 


REFERENCES 


AEC (U.S. Atomic Energy Commission), 1969, The Waste Calcining Facility at the Idaho Chemical 
Processing Plant, TD898.2 W32, Idaho Nuclear Corporation (Aerojet), Idaho National 
Engineering and Environmental Laboratory, Idaho Falls, Idaho. 


Baca, J. P., 1979, History and Status of the Fuel Examination Facility Complex, Proceedings of 27th 
Conference on Remote Systems Technology, San Francisco, California. 


Becar, N. J., J. F. Kunze, G. D. Pincock, and L. D. Vavleck, 1961, Critical Experiment Tank (CET) 
Reactor Hazards Summary, Aircraft Nuclear Propulsion Department, XDC 61-4-709, Idaho 
Falls, Idaho. 


Boardman, B. F.  ~1956,  The Idaho Chemical Processing Plant (ICPP) (a Fact Sheet), Idaho 
Operations Office, Idaho Falls, ID. 


Bonney, R. F., M. D. Calley, D. A. Johnson, S. D. Novak, and S. L. Zeigler, 1995, Hazards 
Assessments for Test Area North, INEL-94/0140, Idaho National Engineering and 
Environmental Laboratory, LIMTCO, Idaho Falls, Idaho. 


Brittan, R. O., B Cerutti, H. V. Lichtenberger, J. K. Long, R. l. McVean, M. Novick, R. Rice, and F. W. 
Thalgott, 1961 Hazard Evaluation Report on the Fast Reactor Zero Experiment ZPR III, ANL-
6408, October Idaho Falls, Idaho,. 


Bunch, D. F., (ed.), 1966, Controlled Environmental Radioiodine Tests, Progress Report Number Two, 
IDO-12053, August, Idaho Falls, Idaho. 


Bunch, D. F., (ed.), 1968, Controlled Environmental Radioiodine Tests, Progress Report Number 
Three, IDO-12063, INEEL, January, Idaho Falls, Idaho. 


Brodsky, A. and G. V. Beard (eds.), 1960, A Compendium of Information for Use in Controlling 
Radiation Emergencies, Including Lecture Notes from a Training Session, February 12-14, 
1958, ID-8206, INEEL, September, Idaho Falls, Idaho. 


Brunson, G. S., 1959, Design and Hazards Report for the Argonne Fast Source Reactor, AFSR, ANL-
6024, Idaho Falls, Idaho June. 


Casto, W. R., 1980. ICPP Criticality Event of October 17, 1978, Nuclear Safety, volume 21 (5): pp 
648-653, Idaho Falls, Idaho. 


Cederberg, C. K., H. V. Chamberlain, W. F. Holcomb, R. L. Nebeker, W.P. Palica, R. R. Smith, and A. 
D. Summers, 1974, Idaho Chemical Processing Plant Safety Review Document, Volume I, 
Allied Chemical Corporation, ICPP-SRD-1, March, Idaho Falls, Idaho. 


Cohen, S. & Associates, Inc., Shonka Research Associates, Woodward-Clyde Consultants,1994, 
Identification, Retrieval, and Evaluation of Documents and Data Pertinent to a Historical Dose 
Reconstruction at the Idaho National Engineering Laboratory, Final Report, Contract No. 200-
92-0538 for the Centers for Disease Control and Prevention, December, Atlanta, Georgia. 


Convair (Division of General Dynamics Corporation), 1959, Fission Products Field Release Test-, 
U.S. Air Force Nuclear Aircraft Research Facility, NARF-59-32T, INEEL, September.  







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 59 of 71 
 


Cordes, O. L., D. F. Bunch, J. R. Fielding, and J. K. Warkentin, 1967, Radiological Aspects of the 
SNAPTRAN -2 Destructive Test, IDO-17203, INEL, Idaho Falls, Idaho. 


Cordes, O. L., J. R. Fielding, G. A. Dineen, and R. P. Bird, 1965, Radiological Aspects of SNAPTRAN 
2/10-3 Destructive Test, INEEL, Idaho Falls, Idaho. 


Decker, L. A. 1991, Submittal of Report on the Investigation of the ICPP Custom Processing Dissolver 
Explosion, February 9,1991, letter to A. A. Pitrolo June 3. 


DOE-ID (U. S. Department of Energy, Idaho Falls Office), 2003, Explanation of Significant 
Differences, Revision 0, for the 674-B pond, DOE-ID 11030, Idaho Falls, Idaho, May. 


DOE (U.S. Department of Energy), 1991a, Idaho National Laboratory Historical Dose Evaluation, 
Volume 1 and Appendices, Volume 2, DOE/ID-12119, Idaho Falls, Idaho. 


DOE (U.S. Department of Energy), 1991b, Idaho National Engineering Laboratory Historical Dose 
Evaluation Quality Assurance Files, DOE/ID-12119-QAF-001-128, Idaho Falls, Idaho. 


GE (General Electric Corporation), 1961, Idaho Test Station Nuclear Materials and Propulsion 
Operation, DCL-61-11-706, Idaho Falls, Idaho.  


ERDA (Energy Research and Development Administration), 1977, Final Environmental Impact 
Statement, Waste Management Operations, ERDA-1536, INEEL, September, Idaho Falls, 
Idaho. 


Freund, G. A., P. Elias, D. R. MacFarlane, J. D. Geier, and J. F. Boland, 1960, Design Summary 
Report on the Transient Test Reactor Facility TREAT, ANL 6034, June, Idaho Falls, Idaho. 


Ginkel, W. L., C. W. Bills, A.O. Dodd, K. K. Kennedy, F.H. Tingey, 1960, Nuclear Incident at the Idaho 
Chemical Processing Plant on October 16, 1959, IDO-10035, Phillips Petroleum Company, 
Idaho Falls, ID, February 15.  


Haroldson, R. O., F. D. McGinnis, M. Novick, R. R. Smith, and E. W. Thalgott 1963, Safety Analysis 
Report EBR-1, Mark I, ANL 6411, February, Idaho Falls, Idaho. 


Hawley, C. A., Jr. (ed.), 1964, Controlled Environmental Radioiodine Tests at the National Reactor 
Testing Station, IDO-12035, INEEL, June, Idaho Falls, Idaho. 


Hoefer J. A, 1957, Summery Hazards Report for Critical Experiments with the HOTCE Reactor 
General Electric APEX-345, Idaho National Engineering and Environmental Laboratory, Idaho 
Falls, Idaho. 


Hoff, D. L., E. W. Chew, and S. K. Rope, 1986, 1985, Environmental Monitoring Program Report for 
the Idaho National Engineering Laboratory Site, DOE/ID-12082(85), May, Idaho Falls, Idaho. 


Horan, J. R., and J. B. Braun, 1993, Occupational Radiation Exposure History of Idaho Field Office 
Operations at the INEL, EGG-CS-11143, EG&G Idaho, Inc., October, Idaho Falls, Idaho. 


INEEL (Idaho National Engineering and Environmental Laboratory), 2003, Design and Waste 
Acceptance Criteria for the INEEL CERCLA Disposal Facility, Idaho Falls, Idaho. 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 60 of 71 
 


INC (Idaho Nuclear Corporation), 1969, Standard Reactor Operating and Maintenance Procedures for 
the Spherical Cavity Reactor Critical Experiment at the Low Power Test Facility CI 1156, Idaho 
National Engineering and Environmental Laboratory, Test Area North (TAN) Area, Idaho Falls, 
Idaho.  


Kitttel J. H., M. Novick, and R. F. Buchanan, 1957, The EBR-I Meltdown - Physical and Metallurgical 
Changes in the Core, ANL-5731, Idaho Falls, Idaho, November. 


Knecht, D. A., M. D. Staiger, J. D. Christian, C.L. Bendixsen, G. W. Hogg, and J. R. Berreth, 1997, 
Historical Fuel Processing and HLW Management in Idaho, Radwaste Magazine, p 35- 47, 
May. 


Koch, L. J., H. O. Monson, D. Okrent, M. Levenson, W. R. Simmons, J. R. Humphreys, J. Haugsnes, 
V. C. Jankus, W. B. Loewenstein, 1957, Hazard Summary Report Experimental Breeder 
Reactor II (EBR-II), ANL 5719, May, Idaho Falls, Idaho. 


Kunze, J. F and P. L. Chase, 1970, Facility Operating Manual, Idaho Nuclear Program for the US 
AEC, Idaho National Engineering and Environmental Laboratory, Test Area North (TAN) Area, 
Idaho Falls, Idaho. 


LaRue, D. M., and M. R. Dolenc, 1986, Decontamination and Decommissioning Plan for Processing 
Contaminated NaK at the INEL, EGG-WM-7375, September, Idaho Falls, Idaho. 


Lofthouse J. H., 1971, Standard Operating and Maintenance Procedure for the Split Table Reactor at 
the Low Power Test Facility, Idaho Nuclear Corporation for the USAEC, CI-1216, Idaho Falls, 
Idaho. 


Lewis, L. C., D. C. Barg, C. L. Bendixsen, J. P. Henscheid, D. R. Wenzel, B. L. Denning, 2000, Idaho 
National Engineering and Environmental Laboratory Site Report on the Production and Use of 
Recycled Uranium, INEEL/EXT-2000-00959, September. 


McCaslin, J. W., 1968, Health and Safety Branch Progress Report, Idaho Nuclear Corporation, 
August 1968 (IN-1205l), Idaho Falls, Idaho (TID-4500). 


McVean, R. L., G. S. Brunson, B. C. Cerutti, W. B. Loewenstein, F. W. Thalgott, and G. K. Whitham, 
1962, EBR-II Dry Critical Experiments , ANL 6462, Idaho Falls, Idaho, February. 


Miller, R. W., A. Sola, and R. K. McCardell, 1964, Report of the SPERT I Destructive Test Program on 
an Aluminum, Plate-Type, Water-Moderated Reactor, IDO-16883, INEEL, June, Idaho Falls, 
Idaho. 


Mobley, E. V., 1987, Preliminary Safety Analysis Report for the Decontamination and 
Decommissioning of the ARVFS NaK, EGG-WM-7802, September, Idaho Falls, Idaho. 


Mobley, E. V., and D. E. Keller, 1991, Informal Report, Final Safety Analysis Report for the 
Decontamination and Decommissioning of the ARVFS NaK, EGG-WM-9150, Revision 1, 
August, Idaho Falls, Idaho. 


NCRP (National Council on Radiation Protection and Measurements), 1996, Screening Models for 
Releases of Radionuclides to Atmosphere, Surface Water, and Ground, NCRP Report 
Number 123, January, Bethesda, Maryland. 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 61 of 71 
 


Nebeker, R. L. and L. R. Lakey, 1970, A Study of Possible Improvements in Liquid Waste 
Management at the NRTS Test Reactor Area, CI-1173, Idaho Nuclear Corporation National 
Reactor Testing Station, INEEL, April, Idaho Falls, Idaho. 


NIOSH (National Institute for Occupational Safety and Health), 2002a, “External Dose Reconstruction 
Implementation Guidelines,” Revision 1, OCAS-IG-001, Office of Compensation Analysis and 
Support, Cincinnati, Ohio. 


NIOSH (National Institute for Occupational Safety and Health), 2002b, “Internal Dose Reconstruction 
Implementation Guidelines,” Revision 0, OCAS-IG-002, Cincinnati, Ohio. 


Novick, M., (Director, Idaho Division, Argonne Nation Laboratory), 1958, Letter to J.R. Horan (Idaho 
Operations Office), Idaho Falls, Idaho, 1 April. 


RAC (Risk Assessment Corporation), 2002, Final Report - Identification and Prioritization of 
Radionuclide Releases from the Idaho National Engineering and Environmental Laboratory, 
Centers for Disease Control and Prevention Department of Health and Human Services, 
October, Idaho Falls, Idaho. 


Rich, B. L., W. L. Slagle, C. L. Willis, H. D. Christiansen, C. E. Nichols, D. K. Jensen, D. R. Wenzel, C. 
W, Ison, D. E, Black, 1974 Preliminary ICPP Health Physics Upgrade Program, Allied 
Chemical Corporation, Idaho Falls, Idaho, ACI-167, October. 


Richards, W. J. and G. C., McClellan, 1979, “Neutron Radiography at the Hot Fuel Examination 
Facility,” Proceedings of 27th Conference on Remote Systems, November, San Francisco, 
California. 


Shaw R. A., T. J. Boucher, and G. G. Loomis, undated, A Description of the Semiscale Mod-2C 
Facility, EG&G Idaho, EGG-M-11845, Idaho National Engineering and Environmental 
Laboratory, Idaho Falls, Idaho.  


Stachew, J. C. 1985, Iodine Release from Loft as of July 11, 1985, INEEL, Idaho Falls, Idaho.  


Stacy, S. M., 2000, Proving the Principle  - A History of the Idaho National Engineering and 
Environmental Laboratory 1949 - 1999, Department of Energy, Idaho Operation Office, Idaho 
Falls, Idaho. 


Stevenson, C. E. and J. P. Lyon, 1955, Idaho Chemical Processing Plant, Description, Operation 
Experience, and Costs, Phillips Petroleum Co. PPC-226, July 20. 


Thiel, T. N, 1997, Decontamination and Dismantlement of Army Reentry Vehicle Facility Station 
(ARVFS) Bunker B17-702, Final Report, INEL/EXT-97-00469, June, Idaho Falls, Idaho.  


Thornton, G, A., J. Rothstein, and D. H. Culver, 1962, General Electric Direct-Air Cycle Aircraft 
Nuclear Propulsion Program, AEC Research and Development Report. APEX-901, Idaho 
Falls, Idaho.  


Voillequé, P. G., 1969, Outline of Plans for EXCES Xe-133 Releases Tests , INEEL, 13 August, Idaho 
Falls, Idaho. 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 62 of 71 
 


Walsh W. P, 1961, Test Program and Procedures for STP Program A, General Electric DC-61-7-706, 
Idaho Falls, Idaho. 


Zimbrick, J. D. and P. G. Voillequé (eds.), 1969, 1967 CERT Progress Report, Controlled 
Environmental Radioiodine Tests at the National Reactor Testing Station, Progress Report 
Number Four, IDO-12065, INEEL. 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 63 of 71 
 


GLOSSARY 


absorption 
The process by which radiation imparts some or all of its energy to any material through which 
it passes.  


activation 
The process of inducing radioactivity by irradiation. 


AmBe 
A common neutron source created by an alpha particle from 241Am interacting with beryllium to 
produce a large neutron yield with low gamma-ray yield. 


Albedo dosimeter 
A device to detect and measure slow neutrons generated by higher energy neutrons incident 
on the body and that reflect back into the dosimeter.  


annual dose equivalent 
The dose equivalent received in a year. The annual dose equivalent is expressed in units of 
rem (sievert). 


anti-Cs 
Anticontamination clothing, referring to special clothing worn by personnel for protection from 
radiological contamination. 


Atomic Energy Commission 
An agency established by the U.S. Government for oversight of nuclear weapons and power 
production; a predecessor to the U.S. Department of Energy. 


background radiation 
The radiation in an ambient environment which includes cosmic rays, radiation from natural 
sources, and man-made sources.  


beta (ß) dose 
A designation for external dose referring to the dose from less-energetic beta, X ray, and/or 
gamma radiation; typically a shallow dose or dose to the lens of the eye.  


beta radiation 
Radiation consisting of electrons or positrons emitted at high velocity from the nuclei of certain 
radioactive elements.  Most direct fission products emit beta radiation.   


blowdown 
Sudden depressurization from a break in a pipe containing pressurized water in a reactor 
system. 


boiling-water reactor 
A nuclear reactor concept in which the coolant, water, is permitted to boil as it absorbs the 
heat of the nuclear reaction.  
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breeder reactor 
A nuclear reactor concept in which the operation produces a net increase in fissionable reactor 
fuel.  


calcine 
The dry solid (grainy or granular) product of a chemical process of removing liquids from a 
solution; also, the process for creating the chemical reaction that removes liquids from a 
solution. 


cladding 
The outer layer of material encasing a reactor fuel element (e.g., aluminum or zirconium).  
Cladding promotes the transfer of heat from the fuel to the coolant and contains fission 
products and activation products that result from the fissioning of the fuel. 


  
collective dose equivalent 


The sum of the dose equivalents of all individuals in an exposed population.  Collective dose is 
expressed in units of person-rem (person-sievert). 


collective effective dose equivalent 
The sum of the effective dose equivalents of all individuals in an exposed population.  
Collective effective dose is expressed in units of person-rem (person-sievert). 


containment building 
A safety feature of reactors typically engineered to be an airtight building, to prevent the 
release of radioactive gases or radiological contamination to the atmosphere or area outside 
the containment. 


control rod 
A device manipulated within a nuclear reactor constructed of material to absorb neutrons for 
the purpose of slowing down or increasing the nuclear reaction.  


contamination, radioactive 
Particulate matter on surfaces or in the air that is radioactive.   


control room 
The operating center of a nuclear reactor from which the reactor is operated and monitored. 


coolant 
In a reactor, a gas or fluid (water, liquid metal, etc.) contacting reactor fuel for the purpose of 
reducing or removing heat generated by the nuclear reaction. 


core 
That part of the reactor consisting of the fuel and some of the control elements for reactor 
operation. 


criticality 
A reaction capable of sustaining a nuclear chain reaction. 


Curie 
A special unit of radioactivity equal to 3.7x1010 disintegrations per second (dps). 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 65 of 71 
 


D&D 
Decontamination and decommissioning; dismantling or demolishing a facility after removal of 
radioactive and other potentially hazardous materials from the structure and premises. 


decontaminate 
A process removing radioactive particles from a person, place, or object. 


depleted uranium 
Uranium nuclide that has undergone a process to remove 235U resulting primarily in 238U. 


dose equivalent (H) 
The product of the absorbed dose (D), the quality factor (Q), and any other modifying factors.  
The dose unit is the rem. 


dose 
A specific amount of energy from ionizing radiation or a toxic substance absorbed per unit of 
mass. 


dose of record 
The dose recorded for individual worker files.  


dosimeter 
A device used to measure accumulated radiation exposure.   


dosimetry 
The science of assessing absorbed dose, dose equivalent, effective dose equivalent, etc., 
from external or internal sources of radiation.    


Emergency Core Cooling System 
An emergency backup system designed to inject coolant into the core of a reactor to prevent 
the overheating of the fuel and subsequent fuel damage. 


enriched uranium 
Uranium enhanced from its natural state to contain a higher abundance of the isotope 235U.  


excursion 
Planned or accidental increase in the normal operating power level of nuclear reactions. 


exposure 
Technically, a measure of X-ray or gamma radiation capability to ionize air (units of Roentgen).  


extremity 
The arm from and including the elbow through the fingertips and the leg extending from and 
including the knee through the toes. 


film 
Generally means a "film packet" that contains one or more pieces of film in a light-tight 
wrapping.  The developed film has an image caused by radiation that can be measured using 
an optical densitometer. 
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fission 
A nuclear transformation characterized by the splitting of a nucleus into at least two other 
nuclei and the release of a relatively large amount of energy. 


fission product 
Elements or compounds resulting from fission. 


flux 
The intensity of particles (e.g., the number of neutrons passing through a unit area in unit 
time.) 


fuel assembly 
An arrangement of nuclear fuel and its cladding material into a particular form and shape for 
use in a nuclear reactor. Fuel may be assembled in plates, rods of various diameters, or other 
shapes. 


fuel reprocessing 
A chemical process, usually involving several steps, that recovers 235 U and other fissionable 
products from spent fuel. 


gamma rays 
Short wave length electromagnetic radiation (photons) originating in atomic nuclei and 
accompanying many nuclear reactions (e.g., fission, radioactive decay, and neutron capture) 
in an energy range of 10 keV to 9 MeV. 


Gray (Gy) 
The special name for the SI unit of absorbed dose (1 Gy = j kg-1). 


half-life 
The time it takes for one-half of any given number of unstable atoms to decay (disintegrate). 


HEU 
Highly enriched uranium. 


  
hot cell 


A specialized shielded laboratory in which radioactive materials may be handled with the aid of 
remotely operated manipulators.  The walls and windows of the laboratory are made of 
materials designed to protect workers from radiation.  


hot run 
An operational (or test) run of a chemical process and equipment using radioactive materials. 


interim storage 
A concept in the management of nuclear waste in which the waste is moved to an intermediary 
location between its point of origin and its ultimate storage location. 


ionization chamber 
A device used to measure exposure or radiation dose.  
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ionizing radiation 
Electromagnetic or particulate radiation capable of producing charged particles through 
interactions with matter. 


irradiate 
To expose a substance to radiation.  


isotope 
Nuclides having the same number of protons in their nuclei (same atomic number), but having 
a differing number of neutrons (different mass number). 


megawatt 
A measure of electrical power equal to 1 million watts.  


meltdown 
The melting of nuclear reactor fuel caused by a failure of the coolant to adequately carry away 
heat. 


millirem 
A unit of radiation equal to one-thousandth of a rem (see rem). 


microcurie 
A measure of radioactivity equal to one-millionth of a curie.  


mixed waste 
Waste that is both chemically hazardous and radioactive.  


moderator 
A material used in a nuclear reactor to reduce the natural speed of neutrons ejected from 
fissioning atoms (water, graphite etc.). 


natural uranium 
Uranium occurring in nature that has not been through an enrichment process. 


neutron 
A basic particle in a nuclear reaction, electrically neutral, with nearly the same mass as a 
hydrogen atom. 


neutron, fast 
Neutrons with energy equal or greater than 10 keV. 


neutron, thermal 
Strictly, neutrons in thermal equilibrium with surroundings.  Generally, neutrons with energy 
less than about 0.5 eV. 


nuclear energy 
Energy released from a nuclear fission or fusion reaction.   


nuclear power plant 
An electrical generating facility using nuclear fuel. 







Document No. ORAUT-TKBS-0007-2 Revision No. 02 Effective Date: 07/29/2005 Page 68 of 71 
 


nuclear waste 
A general term used for the byproduct nonuseable material resulting from nuclear reactions, 
including high-level, intermediate, low-level, mixed and transuranic waste. 


nucleus 
That part of an atom consisting of the total positive electrical charge and most of the mass.  


pocket dosimeters 
A type of ionization chamber used by personnel to measure radiation dose.  Other names are 
pencil dosimeter, pocket pencil, pocket ionization chamber (PIC). 


personal dose equivalent Hp(d) 
Represents the dose equivalent in soft tissue below a specified point on the body at an 
appropriate depth d.  The depths selected for personnel dosimetry are 0.07 mm and 10 mm, 
respectively, for the skin and body.   


photon 
A quantum of electromagnetic energy often referred to as X-rays or gamma rays, but also 
including light and radiant heat.   


Pressurized-water reactor 
A concept in which water used to cool the reactor core is pressurized to prevent boiling.  Heat 
is typically transferred from a primary system to a secondary system. 


primary loop 
A closed experimental system through which coolant flows as part of the control for a nuclear 
reaction using the main reactor as the primary source for neutron flux.  


proton 
An elementary atomic particle with a positive electrical charge equal numerically to the charge 
of the electron and a mass slightly greater than 1 mass unit. 


Quality factor, Q 
A modifying factor used to derive dose equivalent from absorbed dose. 


rad 
The unit of absorbed dose. 


radiation 
Energy transferred through air or some other media in the form of particles or waves (see 
ionizing radiation). 


radioactivity 
The spontaneous emission of radiation, generally alpha or beta particles, gamma rays, and 
neutrons from unstable nuclei. 


radioactive waste 
Byproducts of nuclear processes that are radioactive and have no useful recyclable purpose 
(see nuclear waste). 
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radionuclide 
A radioactive species of an atom characterized by the constitution of its nucleus specified by 
the number of protons, neutrons, atomic number, and mass number.  


RaLa 
Radioactive lanthanum, one of the fission products of a nuclear reaction; a lanthanum 
recovery process at the INTEC for development weapons. 


reactor vessel 
A steel container enclosing the fuel elements, control elements, coolant piping, and other 
structures that support the core of a nuclear reactor. 


reflector 
Part of the structure of some nuclear reactors designed to reflect neutrons back into the core 
of the reactor. 


relative biological effectiveness (RBE) 
A ratio of the absorbed dose of a reference radiation to the absorbed dose of a test radiation 
producing the same biological effects, other conditions being equal. 


rem 
A unit of dose equivalent, equal to the product of the rad absorbed and the quality factor. 


retention basin 
An outdoor basin (of any of several designs) in which liquid solutions are deposited and held 
pending evaporation or the precipitation of solids.    


Roentgen (R ) 
A unit of exposure to gamma (or X-ray) radiation, defined precisely as the quantity of gamma 
(or X) rays that will produce a total charge of 2.58 x 10-4 coulomb in 1 kg of dry air STP.  An 
exposure of 1 R is approximately equivalent to an absorbed dose of 1 rad in soft tissue for 
higher (~>100 keV) energy photons. 


secondary loop 
The system in a reactor receiving transfer heat from a primary system.  The secondary system 
is not exposed to the reactor core and is free of radioactivity under normal circumstances.  


semiscale 
The informal name of a scale model of a nuclear reactor operated at INEEL. The core 
simulated the heat of a nuclear reaction by electrical means and was used to study the 
behavior of water and steam in accidents involving the loss-of-coolant caused by a break in a 
coolant system. 


scram 
The sudden shutdown of the nuclear reaction in a reactor, typically caused by rapid insertion 
of control/safety rods, when a dangerous or undesirable condition occurs. 


shielding 
Any material or obstruction that absorbs (or attenuates) radiation to protect personnel or 
materials from radiation. 
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Sievert (Sv) 
The SI unit for dose equivalent (1 Sv = 100 rem). 


skin dose 
Absorbed dose at a tissue depth of 7 mg cm-2 ~ 0.07 mm in tissue. 


spent nuclear fuel 
Reactor fuel containing fission and activation products that can no longer economically sustain 
a chain reaction. 


spent fuel storage basin 
A pool or pit made of reinforced concrete containing water and used to store spent nuclear 
fuel.  The water acts as shielding and as a coolant.  


thermoluminescence 
Property of a material resulting in light emission caused from excitation from heat. 


thermoluminescent dosimeter (TLD) 
A device containing solid chips of material that when heated release the stored energy as light.  
The measurement of this light provides a measurement of absorbed dose.   


transuranic (TRU) waste 
Contaminated waste materials with nuclides having an atomic number greater than 92, a half-
life over 20 years and concentration greater than or equal to 100 nCi gram-1.  


TRIGA  
An acronym for a type of training research reactor built by General Atomics. 


tritium 
A radioactive isotope of hydrogen having one proton and two neutrons.  Tritium gas is 
produced in nuclear reactors and used to boost the explosive power of most modern nuclear 
weapons.  It is also a constituent of irradiated water associated with reactor operations. 


uranium-235 
A fissionable uranium isotope enriched for use as a fuel in nuclear reactors. 


uranium-238 
The most common uranium isotope, typically nonfissioning; can be irradiated in a reactor and 
transformed to plutonium for use as fuel. 


uranium oxide 
A metallic compound of uranium and oxygen useful as nuclear fuel because it has a higher 
melting point than metallic uranium.  However, its heat transfer properties are not as efficient 
as those of metallic uranium. 


water-moderated reactor 
A reactor concept designed so that water slows down the speed of neutrons from fissioning 
atoms.  


waste storage tank 
A holding tank for liquid or gaseous wastes which might or might not be radioactive. 
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whole-body dose 
Commonly defined as the absorbed dose at a tissue depth of 1.0 cm (1000 mg/cm2); used to 
refer to the recorded dose. 


X-ray 
Ionizing electromagnetic radiation of external nuclear origin with energies les than 250 keV or 
a radiograph. 


zirconium 
A metallic element highly resistant to corrosion and often used to make cladding for nuclear 
fuel.  It is sometimes alloyed in small amounts in the fuel itself. 


zero power 
Also called low power; operating a reactor to maintain a chain reaction at an extremely low 
power level producing very little heat.  Zero power reactors are used as sensitive laboratory 
tools to pretest experimental loadings of test reactors and for other analytical purposes. 
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FOREWORD


On January 3, 1961, an accident, fatal to three persons, occurred
at the SL-1 reactor, National Reactor Testing Station in Idaho. This
was the first fatal power reactor accident in the United States.


The day following the accident, a special board was convened by
the General Manager of the Atomic Energy Commission to investigate
and report on the accident. This print contains the report of that
board and related correspondence.


The Joint Committee has prepared this document as a preprint for
the forthcoming hearings on "Radiation Safety and Regulation" to
be held by the committee between June 12-15, 1961. The committee
has withheld a hearing on this accident until the Commission had an
opportunity to fully investigate and make its report.


It is my hope that in the course of these hearings, now almost 6
months removed from the date of the incident, the committee may be
able to objectively evaluate all the information gathered in the interim
and extract those lessons which may be learned from this unfortunate
occurrence so that similar tragedy may be avoided in the future.


CHET HOLIFIELD,
Chairman, Joint Committee on Atomic Energy.


m
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U.S. ATOMIC ENERGY COMMISSION,
Washington, D.C., June 5, 1961.


Hon. CHET HOLIFIELD,
Chairman, Joint Committee on Atomic Energy,
Congress of the United States.


DEAR MR. HOLIFIELD: I am submitting herewith the SL-1 Investi-
gation Board's report, copies of which were provided to the Joint
Committee staff a few days ago on an informal basis. We had planned
to release this report in conjunction with a statement by the Com-
mission on the SL-1 incident. However, the latter document is not
yet in final form and in view of your preparations for the forthcoming
hearings on "Radiation Safety and Regulation," the Commission
believes it will be useful for you to have the Board's report in advance
of the Commission's statement. I am also enclosing a copy of a
memorandum to me from Mr. Curtis Nelson, Chairman of the Investi-
gation Board, in which he makes some additional comments regarding
possible causes of and responsibility for the incident.


The Investigation Board report represents the judgment of the
Board. The Commission's statement reflecting its own views
regarding the circumstances surrounding the SL-1 incident will be
available by the time your hearings begin on June 12.


Sincerely yours,
A. R. LUEDECKE,


General Manager.


MAY 10, 1961.
To: A. R. Luedecke, General Manager.
From: Curtis A. Nelson, Chairman, SL-1 Board of Investigation.
Subject: Report of the Board of Investigation.


We are transmitting the enclosed report of the Board, based on
information received through May 1, 1961. It appears appropriate
to report at this time, in that further significant information must
come from the reactor itself and will be received only after the difficult
disassembly operation.


We wish to respond to your desires for prompt and complete infor-
mation concerning the SL-1 incident within the limitations of present
knowledge. We cannot say, however, with any certainty, what
initiated the SL-1 explosion, and it is possible that we may never
know. It is also possible, although it seems unlikely, that there will
be discovered evidence of a cause not yet considered.


Although we cannot assign the cause or the responsibility for the
explosion to any known or unknown act or condition preceding the
incident, it is the judgment of the Board that, before the incident
occurred, the condition of the reactor core and the reactor control
system had deteriorated to such an extent that a prudent operator
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would not have allowed operation of the reactor to continue without
a thorough analysis and review, and subsequent appropriate correc-
tive action, with respect to the possible consequences or hazards
resulting from the known deficiencies. We believe that such review
and action should have resulted in modifications to design, adminis-
tration, and operation sufficient to insure that there was no potential
hazard greater than contemplated in the original hazards report and
review, before reactor operation was resumed.


The rest of our present discussion is in the light of this judgment.
1. Cause of the incident


We do not rule out the possibility of a nonnuclear event which sub-
sequently caused a nuclear excursion although no evidence to support
such a hypothesis has been discovered. Postulation that a nuclear
excursion initiated the explosion appears more credible, and it is not
inconsistent with the available evidence. The postulation of any
other mechanism, including hydrogen explosion, sabotage, or any-
thing else, is not supported by any known evidence, and would appear
to have been an unlikely coincidence with the operation in progress,
in any event.


In relating the condition of the reactor to the cause of the incident,
a major consideration is that a nuclear excursion of the magnitude
indicated could not have occurred without a change in reactivity of
about 1 or 2 percent, at a rate of 2 to 4 percent per second after hav-
ing achieved delayed criticality Even if the shutdown margin of
reactivity had been zero, at the time the incident occurred, it appears
that such a change of reactivity could have occurred only as the re-
sult of some abrupt structural failure in the reactor, or by an unusual
movement of the central control rod. It seems extremely improbable
that the required motion of the central control rod (a distance greater
than approximately 20 inches, and at rate close to the maximum
humanly possible, under the circumstances) could have occurred ac-
cidently, unless the rod had been stuck in the shroud and became free
while one or more operators were exerting a large upward force on it.
While there is no direct evidence that this occurred, the necessary
conditions and actions appear, at the present time, to be less implau-
sible than those required for any other hypothesis that has been
suggested.


To a large extent the plausibility of the suggested hypothesis de-
pends upon the extent to which there is evidence of sticking of control
rods, particularly the central rod, within the shrouds. We note that
there were a large number of occasions on which control blades did
not move freely either in or out. We have heard testimony that the
central rod na«ver gave trouble (although there is at least one recorded
case, shortly before the incident, when the central rod did not fall
freely when called upon to scram). We also have heard testimony
predominantly to the effect that sticking of control rods was due to
malfunction of the seals. A chief operator, with a mechanics speci-
ality, testified that he believed that clearances in the shroud had
decreased—causing sticking of the blades in the shrouds (his obser-
vations were backed up primarily by the experience he had with the
dummy aluminum control rod that was inserted successfully in shroud
No. 4 only after several inches had been cut off the bottom of the
blade).
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Whether or not the incident was initiated by an operator trying to
withdraw the central rod, while stuck in the shroud, the hypothesis is
useful in discussing the relationships among the various factors which
could have, but may not have, contributed to the accident.


(a) Reactivity gain from loss oj boron.—As indicated above, a large
increase in reactivity above delayed criticality, in a short time, would
have been required to produce the indicated nuclear incident. If
there had been a larger shutdown margin of reactivity (less mechanical
loss of boron), the total distance through which the central control rod
would have had to be moved would be correspondingly greater. It is
conceivable that the actual rod displacement would have been inade-
quate in magnitude or rate to produce the excursion, under these
conditions.


(6) Sticking of control rods.—The emphasis in the testimony of diffi-
culty with rod sticking only because of seal difficulties would seem to
argue that rod sticking was unrelated to the hypothesis under discus-
sion. It is not unlikely, however, that if the rods were beginning to
stick in the shrouds immediately before the shutdown on December 23,
1960, the fact that sticking because of seal difficulties was an old and
familiar problem might have been responsible for failure to recognize
this later development or to bring it to the attention of higher
supervision.


(c) Bowing oj boron strips.—It was well known that the boron strips
bowed excessively between tack welds along the outside surfaces of the
fuel elements. It was also well known that it was extremely difficult
to remove, manually, the central fuel elements. It appears not un-
likely that the bowing of the strips caused lateral pressure to be
exerted on the fuel elements, and consequently especially where full
and half strips were both present, there may have been lateral pres-
sure on the shrouds, which decreased the clearance between the
control rod and the inner walls of the shroud.


(d) Design and procedure.—The hypothesized incident could not
have occurred if the amount of withdrawal of the rate of withdrawal
of the central control rod had been positively limited by mechanical
restraint or by operational procedure.


(e) Administrative controls and technical review independent oj the
operational organization.—-The following observations are made,
again in relation to the hypothesized incident, as factors which could
have contributed to the incident:


(1) Routine technical audit, by persons independent of the
operating organization, of routine operations might have led to
a more conservative course of action, with detailed knowledge of
the nature, extent, and possible implications of the several known
deficiencies.


(2) A specific procedure for the actual operation of assembly
and disassembly of the control rod drives, containing clear
warning and explanation of the possible hazard associated with
lifting the rod (rather than only the mechanical steps contained
in the training procedure), might have reduced the magnitude or
rate of displacement of the central rod during reassembly suffi-
ciently to prevent the occurrence of the incident.


(3) If manipulation of the control rods, during assembly and
dissembly, with the reactor shutdown, had not been considered
a routine job, even though it involved a substantial movement
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of the control blades with respect to the core, added supervision
might have been present and, conceivably, could have influenced
the course of events in such a way as to prevent the incident.


(4) If nuclear instrumentation were left on at all times, and
if audible response was present in the reactor room during the
rod reassembly, it is conceivable that indications of increasing
reactivity and power level might have been recognized in time to
prevent the incident, by limitation of the rate or magnitude of
the displacement of the central rod.


(5) Had an operator been present in the control room, and
observing the nuclear instrumentation, it is conceivable that indi-
cations of reactivity or power level increase during manipulation
of the control rods during assembly and disassembly would have
been such that he could have advised those in the reactor room of
abnormal response, thereby preventing inappropriate displace-
ment of the central control rod.


(6) The formal recommendation of a report on the loss of boron
from the reactor core, after intensive review of the problem, was
to terminate a previously established inspection routine of the
fuel elements and to continue to operate the reactor. It is con-
ceivable that continued inspection of the fuel elements could have
led to additional knowledge which would have affected the deci-
sion to continue to operate, and if the report had recommended
no further operation, the accident would have been prevented.


(7) The training and ability of the operating organization
appears not to have been entirely adequate, since substandard
conditions were allowed to develop in the reactor and its com-
ponents and yet, reactor operation was allowed to continue.
The complexity of the chain of command for the SL-1 may ex-
plain, in part, the lack of effectiveness of the existing organization
in communicating with higher levels of supervision regarding
these substandard conditions. For example, the role of the mili-
tary cadre was limited, in operation of the plant, in that the cadre,
while adequately trained to perform the routine shift duties in-
volved in operating the reactor, was not, by itself, trained in
reactor physics and nuclear safety to the high level of experience
and ability normally associated with a reactor plant operating
force. It is conceivable that since the high level supervision was
supplied by a different part of the operating organization (the
contractor's personnel) that circumstances developed where
both parts together were less effective than a single organization
would have been, and that as a result, insufficient knowledge of
one kind or another was transmitted to appropriate personnel.


2. Responsibility for the incident
Knowledge of all of the factors listed above existed within the


contractor's organization and within the operating arm of the AEC.
If the explosion occurred as a result of the hypothesized incident,
responsibility cannot be limited to any one person or group of persons.


The immediate responsibility for the SL-1 incident, still in the light
of the foregoing discussion, was that of the contractor, in that the
contractor was on-site and had immediate responsibility for all reactor
operations. (We specifically absolve the military cadre, as such,
from any responsibility. Individuals of the cadre had responsibility,
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within the limited role played by the cadre, insofar as they acted
functionally as a part of the contractor's organization. There is no
evidence, however, to show whether actions by individuals of the
cadre were or were not related to the cause of the incident.)


Responsibility for the performance of the contractor is that of the
contracting officer (and his organization) who administer the con-
tract, i.e., the AEC Idaho Operations Office Manager and his staff.
To the extent that the performance of the contractor was a factor
contributing to the incident, the Operations Office Manager shares
responsibility for the incident. Responsibility for appraising the per-
formance of the contractor is assigned to the Operations Office by
manual chapter 0701, and further delegated within the Operations
Office by local issuances.


Responsibility for appraisal of the performance of the Idaho Oper-
ations Office, including functions assigned related to reactor safety,
is that of the Division of Reactor Development. To the extent that
the performance of the Operations Office may have been a factor
contributing to the incident, the Director, Division of Reactor De-
velopment, shares responsibility for the incident.


Responsibility for ascertaining whether appropriate appraisals are
being made by the headquarters divisions and operations offices is
assigned to the Division of Inspection.


The Assistant General Manager for Research and Industrial De-
velopment is responsible for the performance of the operating divisions
reporting to him, and finally the General Manager is responsible for
the performance of the staff. (After the initial design review, the
Licensing and Regulation Division and the Advisory Committee on
Reactor Safeguards had no further assigned responsibility for review
of this reactor. Under manual chapter 8401, the Operations Office
did have a responsibility to get review from the Division of Licensing
and Regulation if any significant change in design or operation took
place. The operations office, in the latter half of 1960, did turn down
a proposal to raise the operating power level from 3 MWT to 8.5
MWT on the basis that the increased power level would present an
unacceptable hazard, in terms of radiation levels during routine oper-
ation, but did accept a proposal to operate at power levels up to 4.7
MWT, in that such operation did not constitute a significant change.)


There appears to have been some lack of clear definition of assign-
ments, within the AEC, of responsibility for insuring continuing
reactor safety appraisals and inspections, for insuring appropriate
promulgation of written standards and policies, for providing adequate
technical capabilities and for determining the requirements, including
the most simple and direct organizational lines, for both routine and
nonroutine communications. It is conceivable that clearer definition
of these aspects of AEC staff responsibilities might also have prevented
the SL-1 incident.
3. Corrective action to minimize or preclude similar incidents


The Board is convinced that there were a number of deficiencies
related to the SL-1 reactor, which may or may not have had any
relation to the direct cause of the incident, but correction of any one of
which might actually have prevented its occurrence. We have
discussed these in our report and in this transmittal letter. The
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deficiencies or the measures taken to correct them may be classified
as items of—


(a) Design, test, and operation.
(b) Organization, training, and administration.
(c) Procedures, policies, and standards.


We believe it would be inappropriate for the Board to make specific
recommendations for AEC action on any of these individual items.
Rather, we would suggest that appropriate action be planned by the
staff of the General Manager and the staff of the Acting Director of
Regulation to develop proposals for specific measures related to
specific areas of the classifications listed.


The Board wishes to comment also on actions occurring after the
SL-1 incident. We believe, first, that the performance of the con-
tractor's organization during the initial recovery phase of operations
was exemplary.


Second, we suggest that performance of the Board of Investigation,
itself, might have been improved had its organization and assignment
been specifically preestablished and described by appropriate AEC
procedure.


Third, we suggest that the effectiveness of the Operations Office
in conducting recovery and investigatory operations may have been
impaired by the early presence of so many outside personnel. It is
noted that within 24 hours of the incident there were present an
AEC Commissioner, the General Manager, the Director of the Oper-
ating Division and several other members of the Division, the Board
of Investigation and its consultants and advisers, representatives
from several other AEC sites and several other Federal agencies, and
the press.


Fourth, we suggest that the recovery operation and the investiga-
tory actions might have been more effective, and more expeditiously
carried out had the emergency planning been more extensive. As ex-
amples of what might have been improvements, we list the following:


(a) Appropriate choice and placement of suitable* incident moni-
tors (in addition to the one present) might have clearly indicated very
soon after the incident the nature and extent of the incident.


(b) Clearly assigned, and continuing responsibilities of a "disaster
team" might have improved the execution of early attempts to obtain
significant data concerning short-lived activities of various samples.


We mention these examples not to criticize actions at SL-1, but to
indicate the value of preplanning in understanding and coping with a
similar incident in the future.
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1. SUMMARY


A. Nature of Report


This report "by the Board of Investigation is in response to


the request of the General Manager of the Atomic Energy Commission


to report on the SL-1 reactor incident. At the time of this writing


(May, 1961), there still remains substantial doubt concerning the


initiating event causing the explosion within the reactor pressure


vessel. The Board, therefore, feels constrained to restrict its


observations concerning cause and responsibility to observable or


demonstrable situations and events.


With this reservation, we present our findings at this


time.


This report summarizes the current information before


the Board pertaining to the circumstances surrounding the explosion


on January 3, 196l, within the reactor vessel of the SL-1 (ALPR)


reactor plant. Prior to the incident, there appear to have been


a continuing deterioration of the burnable poison strips within


the core and a worsening of the scram performance of the control


rod system, neither of which circumstances necessarily was directly


related to the incident. The evidence strongly indicates a nuclear


incident of 50 megawatt-seconds, or more, which could credibly have


been induced by rapid and extensive motion of the central control


rod. There is no evidence to show that the actions of the opera-


tors on duty were in any way different than those prescribed and


which had been carried out without incident many times before.
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2. INTRODUCTION


A. Constitution of the Board


The General Manager, Mr* A. R. Luedecke, appointed a Board


of Investigation on January k, 19̂ 1, to investigate and report on


the SL-l reactor incident which occurred on January 3> 196lj> at


the National Reactor Testing Station (NRTS) in Idaho. ->


The Board first met during the evening of January kf 196l,


and has continued to perform its functions since that time. Its


principal method of gathering information has been through the


2/testimony of witnesses who appeared before the Board. —' The


Idaho Operations Office, AEC, through its own staff, its Technical


Advisory Committee, and its operating contractor, Combustion


Engineering, Inc., has been the prime source of information and


assistance to the Board. 3J The Board received additional technical


advice and assistance from several observers who attended some of


k/the sessions during which witnesses were interviewed. ->


B. The SL-l Reactor


The reactor is a direct-cycle, boiling water reactor


designed to operate at 3 MWt gross capacity. The electric power


and process heat were dumped to the atmosphere through load banks


and heat exchangers, respectively. The reactor is fueled with


enriched uranium plates clad in aluminum, moderated and cooled


with light water in natural circulation.


The reactor vessel is 4.5 feet in diameter and 14.5 feet


high. It is surrounded by gravel on the sides and is supported


on a concrete pad resting on lava. The following equipment and


~ 2 -
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components are located within the large Kilo-like structures the


reactor vessel, turbine-generator, heat exchanger and other water-


handling components, air cooled condenser and fans and miscellaneous


control equipment. The reactor control room is located in the


adjacent support-facilities building. The reactor building was


not designed as a leak-tight containment structure. -'


At 3 MWt power level, a saturated steam flow of 9000 pounds


per hour was generated in the pressure vessel at 300 psig and k2D


degrees F. About 85 percent of the steam was used to generate


electricity. Fifteen percent of the steam by-passed the turbine


into a heat exchanger, which simulated a space-heat load. The


air-cooled condenser was used to reduce the requirement for water


during plant operation.


A reference reactor core array of kQ fuel assemblies was


designed. Channels were provided for a total of nine control rods:


five l1^ inch span cross rods and four T-shaped rods. In each rod,


the cadmium absorbing section was 3̂  inches long, and with the rods


positioned at indicated zero withdrawal, the eadmlym overlapped the


bottom and top of the active core by several inches. It was antici-


pated that the T-shaped rods would not be used in thfe reference


3 MWt core of kO fuel assemblies, but that it might be desirable


to use them in a full-size 59-assembly core. (The testimony


indicates that the Argonne National Laboratory (AKL) was directed


to develop a simple, small core and reactor system, but that to


provide for flexibility and possible increased performance demands,


the extra fuel and control positions were included in ANL's design.)


- 3 -
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Originally, it had been intended to disperse a burnable poison,


essentially in the form of boron, fully enriched in boron-10,


in the fuel matrix. Because of developmental problems, not


necessarily related to the boron in the fuel matrix, it was


finally decided to expedite procurement of fuel assemblies by


omission of boron from the fuel matrix. The neutron absorber


was introduced in the form of thin, flat plates, velded to one


or both side plates of the fuel assemblies, as had been done in


the Borax III experiment. The full length burnable poison


strips, fabricated of X-8001 aluminum and highly enriched boron,


were positioned in the core so as not to be adjacent to control


rod channels. Additional half-length strips were also attached


to the bottom half of the opposite side plate of the 16 fuel


assemblies in the center of the core.


3. ADMINISTRATION OF THE REACTOR PROJECT


A. General


The SL-l reactor, originally designated the Argonne Low


Power Reactor (ALPR), was designed as a prototype of a low-power,


boiling-water reactor plant to be used in geographically remote


locations. A request for such a plant to be built by the AEC


was made by the Department of Defense in a letter dated


September 27, 1955- The development and final design of the


plant were assigned by the Division of Reactor Development, AEC,


to the Argonne National Laboratory, to achieve an early operational


version of this type of plant. —' Pioneer Service and Engineering


Company was the architect-engineer and the construction was started


- k -
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by the Regies Construction Company in July 1957* The design and


proposed operation of the reactor If *2/ were reviewed in February


1958 by the Hazards Evaluation Branch of the AEC's Division of


Licensing and Regulation and also by the Advisory Committee on


Reactor Safeguards. Approval was given by both of these groups


for operation of the plant, as designed, at power levels up to


3 MWt. The ABC staff report stated "when higher power-level


operation is contemplated, a report of additional hazards and


consequences of operation at this new power level should be


submitted together with a report of the operating experience


at the 3 MW level."


B. Argonne National Laboratory


Argonne's role, under contract with the Division of


Reactor Development, included the design, test and initial


operation of the reactor plant. This work was carried out be-


tween 1955 and February 1959« Initial critical operation took


place on August 11, 1953, and test operations culminated in a


5CO hour run which terminated in December, 1958. Argonne's


official role ended on February 5> 1959* when Combustion


Engineering, Inc., assumed contractual responsibility for the


plant. While Argonne has had no official responsibility since


this time, its employees have, on several occasions, visited the


reactor site to observe fuel inspection or have otherwise reviewed


plant performance.


C. Combustion Engineering, Inc.


Combustion Engineering, Inc. (CEl) was not involved in


the design, construction, or initial operation of the SL-1


=> 5 a,
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reactor. CEI was involved with later operation of the reactor,


in modifications to the reactor facility, and the continuation


of training of military personnel. Military personnel have been


on the site since 1958 for on-the-job training. Combustion


Engineering personnel have been on the site since December, 1958.


The contract between CEI and the AEC is for the term between


9/December 14, 1958 and September 30, 1962. ̂  It is a cost-plus-


a-fixed-fee contract for operation of the reactor and for the


performance of research and development work at CEI's plant in


Windsor, Connecticut. The contract contains a standard AEC


clause concerning Safety, Health and Fire Protection.


This contract is administered by the Idaho Operations


Office, AEC, with the day-to-day administration being carried


out by the Military Reactors Division of that office.


CEI was responsible for the actual operation of the SL-l


reactor, for the routine training of military personnel and for


developmental research programs.


The Contractor provided at the site a Project Manager,


Operations Supervisor, a Test Supervisor and a technical staff


of approximately six personnel. In recent months9 the Project


Manager spent approximately half time at the site and half time


at the contractor's office in Connecticut. In his absence, either


the Project Manager.


It was recognized that this situation was a temporary one,


in that it was contemplated that a full-time, resident project


- 6 -
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manager would be assigned by CEI to the SL-1 plant. In dis-


cussion of the candidates for this position, and the necessary


qualifications of a candidate, there was considered the exist-


ing arrangement whereby military personnel were not directly


supervised (by personal, direct observation) during routine


plant operation. Since early plans for operation of the SL-1


did not include any plans for any significant development work,


the general plan for operation of the SL-1 was to utilize a


military staff, comparable to that to be provided for a remote


site, for the actual operation of the plant, with on-site


supervision above the level of the plant superintendent, and


general supervision assigned to the contractor* Because of


the vacant position and because of the recent addition of some


development work with the SL-1 plant (including the PL-1 con-


denser test, which required operation at higher power), the


CEI "part-time project manager11 wrote a letter to the AEC


Contracting Officer's Representative, dated November 29, I960,


requesting written confirmation of the oral agreement that CEI


shift supervisors were not required for routine supervision of


plant operation during the night shifts. It was understood, as


Indicated by testimony before the Board, that CEI would provide


supervision on any shifts when non-routine work was carried out.


Further, the operating staff was encouraged to - and frequently


did - contact off-duty CEI supervisors if any unusual events or


unforeseen circumstances arose when CEI supervision was not


present. Testimony before the Board indicated that such an oral


- 7 -
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agreement did exist (although the letter had not been answered


at the time of the incident) and that CEI did not believe there


was any specific need for this supervision, from a safety stand-


point, but that the broadened scope of the developmental program


with the 3L-1 plant suggested reconsideration of this working


arrangement, including safety aspects. CEI did suggest that


there was enough developmental work on site that CEI super-


vision might be regularly assigned. Agreement not to do this


reflected an AEC decision not to push forward the developmental


program with high priority. The testimonial record also indicates


that the ABC's Idaho Office and the Army Reactors Office clearly


believed that addition of night supervisor! when only routine


work was involved would defeat a part of the purpose of operating


the reactor under the existing arrangement, i.e., to obtain plant


operating experience with only military personnel.


A complete technical review of the reactor and its proposed


operation was made in February 1959 > when Combustion Engineering, Inc.


became the Contractor, by a Nuclear Safety Committee composed of


personnel from the Connecticut offices of Combustion Engineering.


It appears that no other such review or appraisal of the safety


of reactor operation has been made since that time by the Com-
\


bustion Engineering, Inc. Reactor operating procedures, com-


pletely satisfactory to the AEC, have never been completed by


Combustion Engineering, Inc., although they have been in the


process of preparation and revision since mid-1959*


- 8
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A reactor safety committee existed at the plant site.


Its members included the CEI Operations Supervisor, the Test


Supervisor̂  the Health Physicist and the Assistant Operations


Supervisor. The Test Supervisor testified that the committee


reviewed proposed test procedures and new operating proceduress


but did not routinely review reactor operating experience or


procedures unless specific problems were brought to it. They


did not make any overall comprehensive safety review of opera-


tions.


The proposed plans for operation of the SL-1, and the


procedures for such operation, were subject to review and ap-


proval by the Director, Military Reactors Division, ID. The


Contractor has routinely and consistently forwarded reports of


reactor operations, including malfunction reports, to the


Military Reactors Division. The Director of this Division, and


more often the SL-1 Project Engineer on his staff, made frequent


visits to the facility.


Regular written reports of reactor operations were for-


warded to the Army Reactors Office, Division of Reactor Develop-


ment, Hq. Periodic appraisals, through visits to the facility,


of the safety of the SL-1 plant by members of the ID staff, did


not Include inspection of the nuclear safety of reactor operations.


Trip reports by members of the Army Reactors Offi@e, Headquarters,


especially during early operation of the plant, did include specific


comments and recommendations concerning the operating procedures


and a number of facility components at that time. —' Quarterly
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review Meetings, which dealt with reactor operational experience


as well as programmatic plans, were attended by Army Reactors


Office personnel as veil as the ID personnel.


During a general Headquarters appraisal of ID contract


administration; in 1959> assurances of ID reactor safety


surveillance, including the SL-1 reactor, were obtained. Inde-


pendent, validating review, by the Headquarters staff, of the


ID reactor safety review system was not performed. There does


not appear to have been a clearly defined requirement for this


type of appraisal.


D. Department of Defense


Although the SL-1 reactor was a part of the program of


the Army Reactors Branch, Division of Reaefror Development, AEC,


for the development of water reactors for military applications,


the Department of Defense did not have the responsibility for


this reactor, either under license or as a result of transfer


of the reactor from the AEC according to the provisions of


section 91b of the Atomic Energy Act. Military personnel at


the site were either in training or a part of the cadre operating


the reactor under the general supervision of Combustion Engineer-


ing, Inc. The plaat superintendent, the chief operators (who


also were shift supervisors), the qualified operators and


trainees were military personnel who operated the plant around


the clock according to the procedures and policies provided by


the contractor.


- 10 -







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT 11


E. Atomic Energy Commissicm


Within the ABC the line of management responsibility for


the SL-1 project is from the General Manager to the Assistant


General Manager for Research and Industrial Development, to the


Director, Division of Reactor Development, to the Manager, Idaho


Operations Office (ID), to the Military Reactors Division, ID.


Details concerning the definition and delegation of responsi-


bility are given in Annex G.


At the Idaho Operations Office, the Director of the


former Division of Military Reactors administered the CEI con-


tract. A reactor engineer on his staff served as project


officer for the SL-1 reactor.


Responsibility for safety of reactor operations was


shared by each level of the line organization according to its


function. Detailed delegation of this responsibility is not


spelled out, although Manual Chapter QkOi does assign to the


Operations Managers, and others, broad responsibility for


assuring safety of reactor operations for those reactors under


their contractual jurisdiction. (Evaluation of the hazards of


specific reactor designs or operational programs by the staff


of the Division of Licensing and Regulation (DLR) is not re-


quired, except as the Director of the Operating Division may


specifically request. For nev facilities, the Operating


Division Dlrettor usually requests review by DLR before opera-


tion, although this is not required aod there is no subsequent


follow-up at the initiative of DLR. It is similarly not


required that the Division Director get DLR review of later


- 11 -
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changes in a facility. This later review is often requested,


but not as regularly as for new facilities. Later review was


not requested for the SL-l. Inspection of reactor pperations


"by the Division of Compliance is not required, but may be re-


quested. Safety review and inspection by the ABC staff are


required for all licensed reactors and for certain ABC-owned
*


reactors.)


One area of apparent ambiguity concerning responsibility


involved the Army Reactors Branch of the AEG. IThere was no


functional statement (AEC Manual Chapter) for this organiza-


tion, but a description of the duties of the Assistant Director


for Army Reactors (approved by the General Manager on August 31*


1959); appearing on the organizational chart, states that the


Assistant Director for Army Reactors "Plans and directs the


joint AEC-DOD programs for the development of nuclear power


systems to meet DOD requirements other than for naval vessel


propulsion and for air and space vehicle applications," and


that the Water Systems Project Branch "provides central


management and technical supervision of the development, con-


struction and operation of water systems reactors and plant


prototypes. Provides direct supervision of work through


Project Engineers, assigned individually by project, responsible


for project management and continuous review and evaluation of


contractor performance and project progress. Prepares and


maintains schedules, estimates, budgets, plans, correspondence,


scope of work, and technical and operating data on all Branch
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projects. Assures the resolution of ail technical problems


that arise during the design, construction, testing; Kfti opera-


tion of Branch Reactor projects."


The Army Reactors Branch also has a separate line


responsibility under the Chief, Corps of Engineers, USA,


for the Army reactor program, including, for example, the


responsibility for the training program for military personnel


and also the responsibility for the direction of a research


and development program leading to the use of nuclear power


plants at remote sites. Testimony from members of this office


indicated understanding of the actual responsibility as


follows s The Deputy Assistant Director for Army Reactors


states "It is clearly understood that ve of the


Army Reactors were not authorized, in our own name, as such,


to direct changes to the contract or to direct operations,


give direction to the Idaho Operations." The Assistant


Director, in a prepared statement, states, "As a staff


member, I am charged with responsibility for planning,


observing, advising, appraising and recommendinĝ  but


I have mo direct authority over the operations of sub-


ordinate offices of the Division, nor can I give orders to


officials in such subordinate offices".


Review by the Hazards Evaluation Branch of the Division


of Licensing and Regulation was requested prior to operation,


but not subsequently. Review of the SL-1 project by the AEC's


Advisory Committee on Reactor Safeguards was not required, but,
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on one occasion was requested by the Division of Licensing and


Regulation prior to start-up of the reactor but not subsequently.


Testimony indicated that Army Reactors personnel believed that


requests for such reviews should be initiated by the field


office. No requests for independent review were made after ,


initial operation. (The testimony indicates that the loss


of boron was well known within the Division of Reactor Develop-


ment at AEC HeadquarterSj, although it was not categorized as


a serious condition in the reports transmitted to Headquarters.


The difficulties with operation of the control rods appears


not to have been known at Headquarters, and very little


knowledge of the extent of the difficulty was known by the


AEC staff at ID.)
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k. QPERATIHG HISTORY OF THE REACTOR


A. General


The SL-1 achieved -criticality on August 11, 1958, with ten


.fuel elements centalnliae a. total of 3-5 Jcg of U-235* There followed


4u aeries -of critical g-yr***"'"''1"*-* ̂ rfn-rr^n ir t.̂  ro«^+ r̂> with


loading -.to-achleve the design objectives.


As -a. result of tĥ s** critical gy|>**'r1iHttn'tg, - a. core was


chosen wi th U0 fuel elements, forty full length and sixteen half


length boron strips and five control rods. (Critical experiments


were also performed on a full 59 element core that would have had


higher power capability, but the design of such a core probably


would have called for a different U-235 loading.) The differential


- and Integral worth of the ...five control rods were .obtained as a


function of rod insertion into the core. Flux plots were made of


the hot, zero power IK) and 59 element cores by use of irradiated


gold and copper wires.


On October 2k, 1958, the SL-1 achieved Its full power


rating of electricity and space heat. Boring October 29 - 30, 1958,


a te-hour xenon run was aade. The SL-1 was then shut down and 8


iours later the reactor was brought to full power overriding peak


xenon. There followed a 500 hour run at full power. The 500 hour


rain continued until December -11, 1958. The reactor was operated at


a power level of 3 MW(th) up to November I960. The plant remained


shut down until March 6, 1959; for maintenance And inspection and


for preparation of operating .procedures and manuals. The Army


Reactors Branch at this time stated that the procedures and manuals
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-turned ̂ aver-to CEI-Jjy-ANL. were-not̂ . satisfactory-for use by CEI.


CEI .was requested to prepare revised, material- The material sub-


mitted by CEI -was accepted as A basis for the start of reactor


operations, but CEI was to further develop and modify, the operating


aanuals and procedures after obtaining actual operating experience.


Initial test operation by CEI; for the Windsor Nuclear Safety


Committee, took place on March 6, and cold critical experiments


began on March 30, 1959° The SL-l was turned over to Combustion


Engineering, Inc., for operation in February 1959°


A 1000 hour sustained power run was concluded in July


1959̂  and the plant then remained shut down for about a month


for maintenance, modification and inspection.-̂


Important shut-downs occurred in August, 1959* January,


I960, November, I960, and December 23, I960, to permit maintenance


and inspection. Fuel elements were first removed from the core


during September, 1959, and inspected by CEI and AHL personnel.


Subsequent inspections took place in October, 1959*


August, I960, and November, 1960, Initial discovery of the


bowing of the boron strips, in the three inch sections between


tack welds, was made in 1959° During the August, I960, inspection


it was observed that large-amounts of the boron strips were


Brtaglng from aorao fngl f*l Maftnt.ft and the fuel elements in the


center of the core were extremely difficult to remove, by hand.


Removal caused plates to fall off and flaking of material. A


considerable "yi»"N»r of flakes were collected from the bottom of


the vessel. As a result of these circumstances, it was felt that


further removal of fuel elements might cause further loss of boron,
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so that- -no- further inspections were conducted. It was noted


during -the-. second periodic inspection In. August, X959* ±feat the


central -fuel elements werê  difficult to remove .


B» Reactivity Change*


The design £oal for the SL-1 reactor core wa« operation


at design power level (allowing- for normal-outage) for a period


of three years. The boron strips were incorporated in the core design


to serve a» a "burnable poison, the depletion of which would compen-


sate for -the burning of fuel. Ideally, sucn an arrangement would


lead to a. constant reactivity xalue for the core (at operating


conditions), which would be aanife»ted by -.a- nearly constant position


cf the banked control rods. The calculated reactivity behavior,


in teras -of hanlf̂ d rod position, va« core exposure la given in


figure 1« Also, plotted are- the observed, rod positions aa a function


of exposure. By 500 MWD, i.e., by May, 1960, it appeared that the


core was. gaining reactivity faster -than predicted. In August, I960,


iRgpfffftton vf 9<*lget̂ cL fuffl PlftgBnts revealed the extensive


loas-uaf boron. The large rate of gain of reactivity was ascribed


to this, borofr loas.


Of - greater safety significance (as opposed -to Interest in


the core lifetime only ) , the greater rate of reactivity gain, and,


in fact, the larger aaount of reactivity gain, reduced the capa-


bility of the control rods to render the core subcritical (decreased


the reactivity shut-down aargin). Figure 2 indicates, as a function


of core exposure, the banked rod position for different operating


conditions. From these data, and from estimates of the worth of


the control rods, estimates of the shut-down margin were made.
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Because of the reduced sbut-4owa margin, resulting from th* boron


irtaa^ g-hT-tpa r>-p oarim-timi wyo -ing^T-hod •? n -fcw> of the T-rod control


shrouds on Bdvember 11, 1960.. She banked rod position, with the


reactor cold, was determined at-an exposure of 711 MUD, but not


thereafter. The last part of the curve for the cold condition is


an assumption of cold reactivity behavior, based on the observed


behavior of the banked rods during equilibrium operation at


2«56MHT. Thus, the effect of the cadmium at 2.5*1 fetWT was observed


to be approximately 1$ in reactivity, and this was assumed to also


be the case with the reactor eolcL


CEI's estimate of the reactivity worth of the boron, at


the beginning of core life, was 11$° A rough observation of a 2j6


gain in reactivity, over that predicted which was attributed to


the loss of boron, led to the rough estimate that 2 .Vll - l8j&


of the boron originally present was missing from the core (this


assumes uniform loss of boron from the core and certain other


simplifying postulates concerning local reactivity effects),


Although numerical values for core reactivity, rod worth


and shut-down margin are all subject to some uncertainty, in


varying degree, depending on physical assumptions, the reactor


condition, the calculational method or experimental technique, the


available information indicates the following:


lo The initial shut-down margin for the cold reactor was


probably somewhat less than intended - maybe approxi-


mately 3°5$ A k actual margin versus an estimated


k-&jo design margino The actual margin was considered


adequate.
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"by


withdrawal of the central control rod


anytime since startup of the reactor.


3. At the- time of shut̂ oira on December 23, L9/ the


shut-down nargin for the cold reactor was probably


2 to 3$, assuming rod worth vas essentially unchanged


from earlier measurements and calculations. With


tfeis assumption, and a similar one regarding rod #9


(the central control rod), criticality could be


produced by withdrawl of this rod approximately 17
IV


inches from the reference zero position. — ' Representa


tive critical rod positions are given in Table 1


below.


Table 1
Representative Critical Rod Positions


Core Rods Rod
Exposure Conditions 1, 3, 5, 7 9


Bate (MWD) (Inches Withdrawn)


9/16/60 711 to7° P, zero power lk.2 ik.k


9/16/60 711 2.5 M»l> no xenon l6.6 16.6


9/25/60 736 2.5 MWt, equil. xenon 17-8 17-8


11/6/60 8̂ 8 2.56 MWt, equil. .xenon 17-6 7̂»6


11/15/60 Cadmium sheets inserted


11/16/60 853 180° P, zero power, no xenon 13.2 3.3.2


12/5/60 888 2.56 MSft, equil. xenon 19-3 19-2
r -. '


12/23/60 932 2.56" Mtft, equil. xenon 19- * 19- *


(in the initial critical experiments, with BO boron present in


the k x k array of fuel elements and with the side rods fully


inserted, criticality vas achieved with the central rod Ik to


- 3-9 -
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JJugL laches -withdrawn. '.The small size of this core., would increase


radial Ifulrag*, -compared to that for a ko element core, requiring


greater-withdrawal for critieality. The addition ̂of padmjfum, and


soma toroa-; la thfc -actual core would- increase absorption, requiring


greater withdrawal for critical! ty, but would be at least, partially


offset by the presence of additional fuel. Eight additional bare


elements, producing a 6 x U array, required Insertion of the central


rod from 1̂ .5 inches withdrawn to 9.25 inches withdrawn to Maintain


critieality. These numbers serve to emphasize the uncertainty of


the critical rod position In the absence of detailed knowledge of


of the core. )


C. Control Rod Drive Experience


From early operations onward, intermittent and increasing


difficulty was encountered in the free movement of the control


rods. At least over the|first year of operations, and possibly


in. large measure thereafter, the difficulty arose from the ab-


normal performance of the seals through which the drive shafts


penetrated the rack and pinion gear housings on top of the -reactor.


The rate of flow of seal water affected the performance of the


rod drives, as did the presence of foreign matter. Increase


filtration apparently reduced the problems associated with


foreign matter. A study was in progress to ffeek an understanding


of the variation of the scram performance of the rods, with seal


water flow. This variation was not considered a serious problem,


in that performance specifications were met, provided the seal


water flow was at the design value. It was also stated that move-


ments imposed In scram tests prior to reactot start-up and frequent
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exercise of the rod*, -seemed-to -improve -rod -performaaeey


possibly- bytending to clear out particle a of dirt or rust in


seals or bearings.


In more recent months, testimony before the Board and


operating records indicate Increased frequency of malfunctioning


of the control rod drives. On the one hand it was postulated


by several witnesses that the bowing of the boron strips


attached to the fuel elements exerted sufficient lateral force


to result in reduction of the clearance within the control-rod


shrouds, restricting the- free notion of the blades,, Oa the other


Jaand, several witnesses felt there was no evidence for such


closing of the shrouds., but that there might be some accumulation


of crud .on the-shroud and blade surfaces.; and that exercising


the drives tended to prevent sticking of the rods in the shrouds.


It was also indicated that the higher power operation, which


took place only after November 1960, and the addition of the


cadmium strips required further withdrawal of the control rods


than had been previously required. Consequently, the drives were


being used in a new region of the mechanical structure, where


closer tolerances, or other differences, caused increased diffi-


culties with rod motion.


The only known interferences within a shroud were:


1. A crimp or similar bend was observed in the top


edge of the Ho. 1 shroud. A special stainless


steel wedge-shaped tool was designed and used to


straighten out this defect.
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control T?l>di*j m«^a />f «iiTp|-<fnT« was


fabricated for insertion and irradiation in


the No. k shroud. On initial insertion, the


blade could not be fully inserted. The wedge-


shaped tool was used on this shroud also, but


since it could not be inserted withia the shroud,


the actual remedy for Insertion of the blade


was to cut a portion off of the bottom of the


blade.


After the incident a review was made of the Operating Logs from


September 1, I960; through December 23, I960, by members of the


Military Cadre. The data set forth in Annex J give all recorded


examples of control rod performance.


According to testimony presented before the Board, all


orders in the Night Order Book, for the instruction of reactor


operating personnel, are given by either the Operations Super-


visor, or the Plant Superintendent with the Supervisor ' s or


Assistant Supervisor's concurrence, aad the following orders


reflect the efforts of the operations group to maintain the rods


in an operable status by frequent exercise: 12/20/60, by the


Plant Superintendent -


"Each shift will perform a complete rod travel exercise


at approx. k hours after the start of shift. This


rod exercising will be required of each shift until


further notice."
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12/21/60 by the- Operation Supervisor


"Perform a. complete rod travel exercise on the


graveyard and subsequent shifts."


12/22/60, Toy the Plant Superintendent


"Do not perform control rod exercises during 2.56 MW


power run-l' (Testimony indicates that a special power


run to get equilibrium data was in progress at this


time.)


A review of the Operating Log #13 reflects that the


aforementioned Birders were complied with by the operators. On


December 23, I960, when the reactor was secured, the Operating


Log #13 includes., in part, the following:


"0825 Dropping rods to secure reactor


Rod drop times


#1 no drop


#3 dropped 1/2" and stuck


#5 clean drop in 0*82 sec.


#7 no drop


#9 clean drop in 0.8l sec,.


"0827 Driving rods 1, 3,,and J to zero


"0830 Controlling bypass steam flow to cool down to
2°F/min0


"0835 Rod #3 dropped from 9" to 0,5 sec.


Rod #1 dropped from l6" to 9" in 1.3 sec."


Testimony indicates that this behavior was worse than


usual, and that the Assistant Operations Superintendent remem-


bered commenting that this was pro'bably because of the preceding


operation (with no rod exercising )<, The operating procedures
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called for "acraar̂ -twrtrhTs" the -control rods before and during


nuclear start-up of the reactor. Rods were dropped individually


from.*, prescribed bright before going .critical, -and also from


Tuvrtĥ T* height .after- fv?M<*'t>"fnc op̂ rftting temperature and. pr e ssure


in. the reactor vessel. Prescribed times for full insertion were


given. If the prescribed tiaea could not be met, reactor opera-


tion was not to proceed. Testimony indicates that if a rod did


not oeet the-drop-time criterion, the test was repeated.


Review of the experience with control rod performance


indicates that this behavior was probably not as bad as had been


experienced on some previous occasions, however. A complete


record of performance, obtained from the operating legs, is


attached as Annex J. The CEI Project Manager and the CEI Assis-


tant Director of the Nuclear Division testified that they were


not aware of any significant difficulty with the operation of


the control' rode and also were not aware of the entries in the


log books over the past several months describing these diffi-


culties.
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5, Sequence of Events Surrounding the Incident —'


After having been in operation for slightly more than two


years, the SL-1 was shut down on December 23, 1960. It was


planned that maintenance on certain components of the whole


system would be performed during the succeeding twelve days


and the reactor would again be brought to power on January 4,


1961. While maintenance work on several auxiliary systems of


the plant was completed during this period, the only work


planned for the reactor core was the insertion of 44 cobalt


flux measuring assemblies into coolant channels between plates


of the fuel elements throughout the core. Access to the core,


to install these assemblies, through nozzles in the head of the


reactor vessel required removal of the control-rod drive assemblies.


This portion of the work was begun during the early morning hours


of January 3, 1961. When the day crew (including personnel from


the military and from Combustion Engineering) arrived at the SL-1
.! !


on January 3, disassembly had been completed. Installation of the


flux measuring assemblies was accomplished during the day shift


under the supervision of Combustion Engineering personnel.


The crew of the next shift (4:00 p.m. to midnight, January 3)


consisted of three military personnel: the shift supervisor (a


qualified chief operator), his operator-mechanic assistant (a


qualified operator), and a trainee. This crew and the following


one were assigned the task of reassembling the control rod drives
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and preparing the reactor for startup.


First indication of trouble at the SL-l reactor was an automatic


alarm received at Atomic Energy Commission Fire Stations and Security


Headquarters at 9s01 p.m. (MST) January 3, 1961. The alarm was


immediately broadcast over all NETS radio networks. At the same


time, the personnel radiation monitor at the Gas Cooled Reactor


Experiment gate house, about one mile distant, alarmed and remained


erratic for several minutes.


Upon the receipt of the alarm, which could have resulted from


excessive temperature, high radiation, by being struck by a


missile, or a pressure surge in the region above the reactor floor,


the Central Facilities AEC Fire Department at the NRTS and AEC


Security Forces responded. A health physicist from the Materials


Testing Reactor (operated for the AEC by the Phillips Petroleum


Company) was called at this time.


Upon entering the SL-l fenced area, the. fire department


personnel were unable to arouse the SL-l crew. Access to the reactor


support building was gained through use of the security patrolman's


keys. The assistant fire department chief sntered the reactor


support building and immediately detected radiation levels up to


25 roentgens per hour (r/hr). He could observe none of the SL-l


crew in the reactor support building. The health physicist from


the Materials Testing Reactor arrived and entered the reactor


support building. He observed increasing radiation levels as he
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proceeded toward the reactor building; he detected levels of


200 r/hr at the stairway to the reactor.


The decision to enter into the reactor building to attempt


to locate the operating personnel was made after the arrival of


the CEI plant health physicist. Entry by him, and others, located


two of the crew on the floor near the reactor in a radiation


field of approximately 1000 r/hr. One of the two crewmen was


still living; the other9 dead. Removal of the living man was


accomplished by approximately llsOO p.m. Shortly thereafter,


he was pronounced dead by one of the AEG physicians who responded


to the emergency call.


Subseqent entries were made over the next several days to remove


the two remaining bodies and to recover certain equipment and records.


Of over 100 people engaged in recovery operations during the first


24 hours after the incident and of the several tmndr&d so engaged


in the following week, 22 persons received radiation exposures in


the range of three to 27 roentgens total body exposure. Precautionary


medical check-ups did not disclose any clinical symptoms.


6. Consequences ®f the Incident


A. Injury to Personnel


The results of the post mortem examinations of the three


deceased persons show that two of them died instantly as a direct


or indirect result of blast damage rad that the third man may


have lived for about two hours after the incident. A fatal


wound in the head of this third man precluded any possibility


of survival. There was evidence of flash burns to limited areas


of the bodies.
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Personnel exposures, during the initial recovery operations


are listed in the previous flection. Since the removal of the


third body, exposures to personnel engaged in the recovery


operations have been limited to values less than normally


allowed to radiation workers, i.e., less than 2.5 r per quarter.


B. Physical Damage


There appears to have been only minor physical damage to


the reactor building. A buckling of reactor room ceiling


directly above the reactor (the fan room floor) has been


observed. Two of the shield plugs were driven upward out of


the nozzles in the head of the reactor vessel and penetrated


and stuck in the reactor room ceiling. One of these plugs was


removed during subsequent operations. A peeling back of a portion


of this ceiling indicates the possibility that some additional


parts of the reactor system, for example, a shield plug;, may


have been projected into the fan r@@m area.


Observations made with a pinhole camera for gamma rays


indicated the presence of a high level gamma source in the fan


room area (there is a possibility that what is being observed


is gamma radiation emitted from the reactor but scattered from


the structure above the reactor).


Mo conclusive evidence is yet available as to whether or not


the reactor vessel itself has been damaged. Preliminary estimates


have been made that the explosion may have caused an internal


pressure as great as 500 psi9 from observed damage above the


reactor vessel and from calculations of energy needed to propel
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certain components to observed locations. A portion of the


sheet metal, covering some shield material on top of the


reactor head, was bent upward, allowing dispersal of some


of the gravel, steel punchings, and palletized boron


shielding material.


Photographs taken by movie and closed-circuit TV cameras


have shown extensive damage to the core itself. The central


control rod, So."9, and a portion of its shroud appear to have


been ejected completely from the core and are lodged below


the central nozzle. Control rods Nos. 1, 3 and 7 appear to


be within the core, though they may be displaced laterally


and vertically to some extent. The shrouds of these control


rods have been greatly distorted, and the top of the core is


covered with debris from core components such as holddown


plates and end boxes from individual fuel element assemblies.


The core has been expanded, from internal pressure, to the


point that it is in contact with the thermal shield near the


wall of the reactor vessel at many points on its circumference


removing the 6 to 9-inch clearance in the original core


configuration. Two raoljis, those for Control rods Nos. 1 and 7,


are protruding from their respective nozzles, though the threads


on the ends of both appear to be damaged. The rack associated


with Ho. 3 rod has been broken off near the upper surface of


No. 3 nozzles.


The bell housing over control rod No. 5 rod extension had


not been removed during the shutdown work and is still in plac|.
[•
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As a result of this, and because the position of rod No. 9


and its shroud have obscured vision, it is not possible to


ascertain the position of this control rod.


The plate over the No. 8 nozzle through which the instru-


mentation leads from the core passed was blown from the


nozzle, stripping the threads from each of the studs. The


present location of the No. 8 plate is not known. Of the


five shield plugs, only three have been observed, two in the


ceiling of the reactor room (one of which was removed) and


one lying on the top of the reactor head.


Thermocouple measurements and water-detecting probe


measurements in the core have been made. Despite conflicting


previous interpretations, it is now generally accepted that


the level of the water in the reactor vessel, if indeed there


is any water present, is at least 24 inches below the bottom


of the active fuel. Since the first observations were made


more than a month after the incident it is possible that


what water was present just after the incident had evaporated


before observation. Although there is no evidence to support


it, and activity levels below the reactor vessel, would seem


to indicate otherwise, it remains a possibility that the


reactor vessel is cracked.


C. Nature of the Incident


In the absence of any direct evidence which would identify


the initiating event, which resulted in the explosion within


the SL-l reactor vessel, the Board cannot state what actually
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did initiate the incident* There appear to be several conceivable


mechanisms, or sequences of events, that could have resulted in the


observed effects. The relative credibility of these mechanisms is


extremely difficult to establish without further information.


That an explosion took place is quite clear from the observed


physical damage within and without the reactor vessel.


Indications that a nuclear excursion took place were provided
167


by the following: —'


1. Identification of the fission product yttrium-91 isotope,
In a metallic sample shaken out of the clothes of one of
the deceased.


2. Identification of activated copper (to Cu-64) in a
cigarette lighter screw, belonging to one of the deceased.


3. Identification of activated copper in a watch band buckle,
belonging to one of the deceased.


k. Identification of activated gold in a finger ring worn by
one of the deceased.


6. Identification of activated Chromium 51 in a gasket from
the top of the reactor.


7* Identification of gross fission products in air samples
taken one and two days after the incident.


8. Response of monitoring instruments at nearby sites to the
passage of a radioactive cloud.


9* Observations of radioiodine contamination of sage brush.


Observed blast effects on equipment, components and personnel are


not inconsistent with the conclusion that a nuclear excursion took


place. That is, the energy release required to produce the pressures


needed to cause the observed effects is comparable to that observed


in the destructive BORAX experiment, on the one hand; and credible


mechanisms and initial conditions can be postulated, on the other


hand, that would lead to such an excursion.
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She Board IB aware of no chemical, metallurgical or physical


analyses of any materials or components, the results of which would


support the hypothesis of an initial chemical reaction which then


induced a nuclear reaction by rearrangement of core components.


In this regard, the Board has been advised that metallurgical ex-


aminations made after the incident probably would not establish


conclusively whether a metal-water reaction initiated or remitted


from a nuclear excursion.


D. Energy Release


One estimate of the energy release is based on the analysis of


a metallic sample taken from the clothing of one of the deceased.


This sample was analyzed for uranium isotopic composition, mass,


and specific yttrium activity. This analysis, related (by assump-


tion) to the total uranium present in the core, led to rough
1 Q


estimate of the total fissions during the excursion of 1.5 x 10


equivalent to 50 megawatt seconds. It is believed that an energy


release significantly less than this would not have produced the


observed blast effects, and that an energy release greater by a


factor of 3 or k would nave produced much more drastic blast effects,


Another estimate of the total energy release, based on analogy


with SPERT experience, as well as observed atmospheric radio-


activity, was a release as great as 500 megawatt seconds, indi-


cating that there may have been more than one burst, or that


there was additional lower power operation.


A number of estimates of integrated neutron flux have been


made from the determinations of induced radioactivity in various


samples (thermal neutron doses from 1 x 10° to 2 x 1010 nvt were
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calculated). The extrapolation to the number of fissions in a


nuclear excursion is extremely uncertain; however, first, because


the energy release (no. of fissions) is not large compared to


the cumulative exposure of the core; and second, the unkaown


effects of shielding (water height, for example) and third,


the unknown effect of delayed-neutron emitters released from


the reactor vessel into the reactor room.


E. Activity Release


Aerial surveys conducted on several different occasions since


the incident, at an altitude of 500 feet and above, have mot


indicated any activity levels (at the ground) greater than


twice background levels. On the basis of meteorological infor-


mation (inversion conditions, wind direction NME at a velocity


of 4 to 8 mph) and the observation of smoke plumes under similar


conditions, together with air and ground samples, it appears


that a narrow plume of gaseous fission products traveled SSW from


the reactor building. Low-level off-site activity of sagebrush,


due to iodine-131, was observed subsequent to the incident.


Subseqent sampling in the immediate vicinity of the SL-1


facility indicated that low levels of gaseous iodine were re-


leased for a short period of time from the reactor or that


iodine released at the time of the incident was undergoing


1 ̂1translocation. As of April 7, 1961, measured I levels


were essentially at background; close to the reactor building,


soil samples did indicate a low contamination by strontium-90


for a period of time after the incident. Determinations of the


strontium 90 content in five soil samples collected on
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January 13, 1961 ranged from 1018*18 d/m/20gm near the


Support Facility building, to 65+ 8 d/m/20gm approximately
/


20 feet east of the guard house along the perimeter fence.


Intermittent radiation surveys in the vicinity of the


SL-l plant indicate that the gamma radiation has not de-


creased an appreciable amount. During the first week in


February dose rates varied from the order of 10 r/hr,


measured at the base of the reactor building, below.the cargo


door, to the order of 100 mr/hr, measured a$ a distance of


approximately 300 feet from the reactor building.


The implications of an SL-l incident to the public in a


populated area is discussed in a memorandum which is attached


as Annex M.


7. Possible Mechanisms for the Incident


From consideration of the factors which may have caused this


accident, it is possible to conceive of several different items


or combination of items which may have constituted the immediate


Initiating event. The accident could have occurred with no
\


errors being committed on the part of the crew, though certain


errors on the part of the operators also can be visualized as


possible initiating events.


It is known that the tasks assigned to the operators (re-


assembly of control rod drives) involved the lifting of the


control blades. Testimony before the Board indicates that the


Chief Operator and the Operator had performed this same task


at least four times before the occasion in question and


that they had received specific .training for this opegajtion.
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Their training procedure —-' included the explicit instruction


that during disassembly, the control rod was not to be raised


more than four inches. The reason for this limit was not given


in the procedure. From the positions of the men after the in-


cident and the injuries they suffered, we are unable to rule


out the possibility that one, or possibly two, of them were


engaged in lifting the central rod at the time of the explosion.


At present, however, there is no direct evidence on this point.


In the light of measurements made prior to the reactor shut-


down on December 23, 1960, it would have been necessary to


raise the central control rod a minimum of 16 inches at that


time to produce criticality. On the basis of existing informa-


tion on the reactivity worth of the central control rod (prior


18/to shutdown) and the results of BORAX and SPERT experiments, —


it is estimated that this rod would need to be withdrawn another


6 to 8 inches at a rate of approximately 24 inches per second


in order to produce a nuclear excursion of the magnitude esti-


mated to have occurred. While these actions and conditions
N


appear credible, they do not appear probable in the light of


the evidence thus far available.


Additional factors can be considered at this time, which


involve the possibility that some changes occurred in the


properties of the reactor between December 23, 1960 and


January 3, 1961 - changes which would minimize the capability


of the control rod system to maintain the reactor shutdown.


There is no direct evidence at present that any such changes
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took place. If loss of cadmium or loss of boron did occur during


the shutdown period in question, the shutdown margin of reactivity


would have been reduced. With a reduced shutdown margin of re-


activity, substantially less withdrawal of the central control rod


would have produced criticality. i2/


Other conceivable initiating events, though at the presentf
20/their likelihood appears to be low, include: —•'


(a) A water-metal, hydrogen explosion, or other chemical


reaction, below the reactor core, which would drive


the central rod or several of the rods up out of


the core, or that would lift the seal plugs and


therefore the attached rods by a general pressure


increase.


(b) Addition of water to a core which had become dry


and otherwise changed.


It should be emphasized that the foregoing discussion is


limited to possibilities and is not intended to imply any degree


- of probability. It appears now that the most likely immediate


cause involved some unusually large and rapid movement of the


central control rod.


8. Conclusions


In the absence of additional information concerning the


initiating event for the incident, the Board is unable at this


time to be more specific about the nature, cause and extent of


the incident.


A. An explosion occurred in the SL=1 reactor at approximately


9;00 P.M., on January 3, 1961, resulting in the death


of three persons, in damage to the reactor and to the
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reactor room, and in high radiation levels (approx-


imately 500-1000 r/hr) within the reactor room. On


April 1, the levels had decreased to the order of 100-


200 r/hr and were decaying with a half-life of approx-


imately 40 days.


B. Two members of the crew were killed instantly by the


explosion. The third died within about two horars as a


result of an injury to the head.


C. The explosion involved a nuclear reaction. The thermal


nvt above the reactor was estimated to have been


approximately 10 n/cm̂ , and may have resulted from


more than a single burst of radiation.


D. Chemical and radioactivity measurements on a single


fragment of reactor fuel ejected by the explosion if


representative of the total fuels suggest that the


18reaction may have resulted in 1.5 x 10 fissions.


This would have produced 50 megawatt-seconds of energy.


Other estimates, based on decay of gaseous activity and


on analogy with SPERT and BORAX experimental results8


give a range from 100 MH-secsads ts 500 Jfif--s;se@su3a! 9


for thu t®!t#l energy .release.


E. At the time of the explosion, the reactor crew appears


to have been engaged in the reassembly of control rod


mechanisms and.housings on top of.the reactor. The


pressure generated within the reactor9 which probably


reached several tosdred pounds per square inchs was


- 3 7-







38 SL-l ACCIDENT INVESTIGATION BOARD'S REPORT


vented through a number of partially closed nozzles


in the head of the reactor, blowing out shield plugs,


portions of control rods, and some fuel.


F. The explosive blast was generally upward from the ports


in the top of the reactor. Structural damage to the


building, principally due to objects projected from


the nozzles, was slight. Damage to the reactor core


is extensive, although there does not appear to have


been gross melting of the aluminum core.


6. Some gaseous fission products, including radioactive


iodine, escaped to the atmosphere outside the building


and were carried downwind in a narrow plume. Particulate


fission material was largely confined to the reactor


building, with slight radioactivity in the immediate


vicinity of the building.


H. At this time it is not possible to identify completely


or with certainty the causes of the incident. The most


likely immediate cause of the explosion appears to have


been a nuclear excursion resulting from unusually rapid


and extensive motion of the central control rod. As
*


|\Ji>
yet there is^evidence to support any of several other


conceivable initiating mechanisms.


I. It is known that a variety of conditions had developed


in the reactor, some having their origin in the design


of the zeaetor and ethers in the cumulative effects of


reactor operation,, which may have contributed to the
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cause and extent of the incident. Among these


conditions were the loss from the core of the burnable


boron and the condition of the control rods that


caused sticking.
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FOOTNOTES


1 / Copies of the teletypes concerning formation of the
Board of Investigation area attached as Annex A.


3 / The membership of the Technical Advisory Committee
is given in Annex C.


4 7 A list of observers is given in Annex D.


6_/ AEC Staff Paper ABC 420/27 Argonne Low Power Reactor
Project, October 31, 1955.


7_/ ALPR Preliminary Design Study, AHL-5566, April 1956.


8 / Hazard Summary Report on the ALPR, ANL-5744, completed
October 1957, published November 1958.


2J


107 An organization chart for the CEI adminis tration of
the SL-l plant is attached as Annex I.


i!/


127 Detailed test results are given in a report of a talk
by D. H. Shiftman, on "Pre-Power, Zero-Power Reactor
Physics-Experiments in the ALPR, Presented at ANPP
Reactor Analysis Seminar, October 11, I960" and "Initial
Testing and Operation of the Argonne Low Power Reactor
<ALPR)", AHL-6084, December 1959.
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13/ A detailed chronology of reactor operation is attached
as Aaaex H. A summary d£ equipment malfunctions is
attached 'as Annex K,


147


157 A detailed chronology of events before and after the
incident was contained in the AEG press release of
January 12, 1961.


16/ Detailed results of activation data are attached as
Annex L.


117 A copy of the procedure is attached as Annex N.


187 A discussion by a Board Consultant of considerations
of rate of change of reactivity and total change of
reactivity related to energy release is attached as
Annex 0.


197 A discussion by a Board Consultant of possible reactivity
additions, since construction, of the SL-1, is attached
as Annex P.


207 A discussion by a Board Consultant of the significance
of chemical reactions in the SL-1 incident is attached
as Annex Q, and a metallurgical evaluation of the SL-1
core components is attached as Annex R.
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ANNEX A


TELETYPES CREATING BOARD OF INVESTIGATION


January k, 1961


"TO CURTIS NELSON CHAIRMAN OF SPECIAL INVESTIGATING BOARD ON SL-l
INCIDENT CMM INFO ALLAN C JOHNSON FROM A R LUEDECKE PD PURSUANT TO
AEC MANUAL CHAPTER 0502-042 A CMM I HAVE CONSTITUTED A SPECIAL BOARD
OF INVESTIGATION TO CONSIST OF YOU AS CHAIRMAN AND OF THE FOLLOWING
MEMBERS CLN DONALD I WALKER CMM 100 CMM CLIFFORD BECK CMM PETER
MORRIS CMM AND FORREST WESTERN CMM HQ PD
THE BOARD IS TO INVESTIGATE AND REPORT TO ME ON THE INCIDENT CMM
PURSUANT TO AEC MANUAL CHAPTER 0502-0̂ 2 AND AEC APPENDIX 0502-0̂ 3-A PD
AN INTERIM REPORT SHOULD BE SUBMITTED TO ME AT THE EARLIEST POSSIBLE
TIME WITH COPY TO MANAGER OF OPERATIONS PD
I HAVE INSTRUCTED THE IDAHO MANAGER OF OPERATIONS TO MAKE AVAILABLE TO
YOU AS YOUR COUNSEL THE CHIEF COUNSEL CMM 100 CMM AND TO PROVIDE THE
SERVICES OF OTHER PERSONNEL OF 100 AS REQUIRED PD PLEASE FEEL FREE
TO CALL ON ME FOR ANY ASSISTANCE YOU MAY NEED IN OBTAINING THE SERVICES
OF ANY OTHER CONSULTANTS OR EXPERTS WHICH YOU MAY REQUIRE PD GM CLN
ARL END AEC 82"


January k, 1961


"TO CURTIS NELSON CMM CHAIRMAN OF SPECIAL INVESTIGATING BOARD ON SL-l
INCIDENT CMM 100 CMM IDAHO FALLS CMM IDA INFO TO ALLAN JOHNSON FROM
A R LUEDECKE
I HAVE DESIGNATED DR WILLIAM K ERGEN CMM OAK RIDGE NATIONAL LABORATORY
SMCLN DR BENJAMIN LUSTMAN CMM BETTIS LABORATORY CMM PITTSBURGH CMM
PA SM CLN DR JAMES H STERNER CMM EASTMAN KODAK COMPANY CMM ROCHESTER
CMM NY SMCLN AND DR WARREN NYER CMM PHILLIPS PETROLEUM COMPANY CMM
IDAHO FALLS TO SERVE AS CONSULTANTS TO YOUR INVESTIGATIVE COMMITTEE
ON THE SL-l INCIDENT PD THESE CONSULTANTS ARE IN ADDITION TO OTHER
PEOPLE YOUR COMMITTEE MAY WISH TO CALL ON FOR ADVICE AND ASSISTANCE PD


PLEASE CONTACT ME RELATIVE TO DESIRED TIME AND PLACE AVAILABILITY OF
ABOVE CONSULTANTS PD GM CLN ARL AEC 106"
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ANNEX B


WITNESSES WHO APPEARED BEFORE BOARD


January 5, 1961


Allan C. Johnson, Manager, ID


John R. Koran, Director, Health and Safety Division, ID


W. C. Bills, Deputy Director, Health and Safety Division, ID


George L. Voelz, M.D., Chief, Medical Services Branch, Health and
Safety Division, ID


Capt. R. L. Morgan, Project Officerfor SL-1, Military Reactors Division,
ID, and Chief, INPFO, U. S. Army, Idaho Falls, Idaho


V. V. Hendrix, Director, Military Reactors Division, ID


Sidney Cohen, SL-1 Test Supervisor, Combustion Engineering, Idaho
Falls, Idaho


January 6, 1961


W. B. Allred, Project Manager, Combustion Engineering, Windsor, Conn.


John Anderson, Assistant Director, Nuclear Division, Combustion
Engineering, Windsor, Conn.


John R. Koran, Director, Health and Safety Division, ID


Charles W. Luke, Project Physicist, Combustion Engineering, Idaho
Falls, Idaho


Joseph R. Dietrich, Vice President, General Nuclear Engineering
Corporation, Dunedin, Florida


Milton Levenson, Senior Chemical Engineer, Argonne National Laboratory,
Argonne, Illinois


P. R. Duckworth, SL-1 Acting Site Representative and Operations
Superintendent, Combustion Engineering, Idaho Falls, Idaho


M/Sgt. (E-7) R. C. Lewis, SL-1 Plant Superintendent, U. S. Air Force
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January 1, 1961


SPC (E-6) G. J. Stolla, SL-l Chief Operator, U. S. Army


SFC (E-6) G. B. Millar, SL-l Chief Operator and Electronic Section
Chief, U. S. Army


M/Sgt. R. C. Lewis, SL-l Plant Superintendent, U. S. Air Force


I/Sgt. C. E. Woodfin, SL-l Chief Operator and Chief Instructor,
U. S. Air Force


Allan C. Johnson, Manager, ID


W. P. Rausch, Assistant Operations Supervisor, Combustion Engineering,
Idaho Falls, Idaho


January 8, 1961


Executive session and meetings with observes and the Technical Advisory
Committee. No witnesses called. The Board also visited the site of the
incident.


January 9, 1961


E. J. Vallario, Health Physicist, Combustion Engineering, Idaho Falls,
Idaho


SFC (E-7) R. M. Bishop, SL-l Chief Operator and Maintenance Section
Chief, U. S. Army


P. R. Duckworth, SL-l Acting Site Representative and Operations Super-
intendent, Combustion Engineering, Idaho Falls,
Idaho


SFC (E-6) H. L. Kappel, SL-l Chief Operator and former Chief Instructor,
U. S. Army


SP5 R. D. Meyer, SL-l Chief Operator, U. S. Army


January 10, 1961


SFC (E-6) D. R. Deddens,, SL-l Operator, U. S. Army


M/Sgt. M. B. Hotson, SL-l Chief Operator and Electrical Section Chief,
U. S. Air Force
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January 10, 19̂ 1 (Cont.)


T/Sgt. R. A. Fell, SL-1 Chief Operator, U. 8. Air Force


V. A. Moshberger, Assistant Chief, Fire Department, Hazards
Control Branch, Health and Safety Division, ID


K. R. Deardon, Captain, Fire Department, Hazards Control Branch,
Health and Safety Division, ID


J. M. Brooke, Director, Security Division, ID


J. L. Rock, MIR Health Physics Technician, Phillips Petroleum
Company, Idaho Falls, Idaho


D. E. Richards, HER Health Physics Technician, Phillips Petroleum
Company, Idaho Falls, Idaho


M. J. Arave, Patrolman, Patrol and Enforcement Branch, Security
Division, ID


January 11, 1961


M. Ruth Guffey, Personnel Metering Branch, Health and Safety Division,
ID


Sgt. R. M. Bishop, SL-1 Chief Operator and Chief, Maintenance Section,
U. S. Army


SFC (E-7) P. J. Conlon, HCOIC and Training Officer, SL-1 Cadre,
U. S. Army


Sgt. 0. K. Soward, SL-1 Operator, U. S. Army


Capt. J. T. Westermeier, Former Cadre Cmdr., SL-1 Cadre, U. S. Air Force


SP5 J. B. Davis, Process Control Technician, U. S. Army


January 18, 1961


Capt. Stephens W. Nunnally, U. S. Army, Former Chief, SL-1 Cadre


Lt. Ronald Phillip Cope, U. S. Navy, Former Chief, Boiler Operations
Branch, SL-1


M/Sgt. R. C. Lewis, SL-1 Plant Superintendent, U. S. Air Force
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January lS, 1961 (Contd)


W. P» Rausch, Assistant Operations Supervisor, Combustion Engineering
Idaho Falls, Idaho


January 19, 1961


Lt. Col. H. C. Schrader, Deputy Assistant Director For Amy Reactors


V. V. Hendrix, Director, Military Reactors Division, ID


January 20, 1961


Joseph Crudele, Former Operations Supervisor, SL-l Project, Combustion
Engineering


W. B. Allred, Project Manager, Combustion Engineering, Windsor, Conn.


February l6, 1961


Capt. A. Kelson Tardiff, Project Officer, Army Reactors, DRD, Hq..
U. S. Air Force


^Col. Gordon B. Page, Assistant Director, Army Reactors, DRD, Hq.,
U. S. Army


April 13, 1961


Lt. Cmdr. Charles W. Mallory, U. S. Navy, Chief, Water Systems Project
Branch, Army Reactors, DRD, Hq.


Capt. Robert L. Morgan, U. S. Army, Reactor Engineer, Military
Reactors Division, ID
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C. Wayne Bills, ID, Chairman
F. V, Thalgott, Argonne national Laboratory, Idaho
Milton Levenson, Argonne National Laboratory, Lemont
D. H. Siiaftman, Argonne National Laboratory, Lemont
W. C. Lipinski, Argonne National Laboratory, Lemont
B. 0. Brittan, Argonne National Laboratory, Lemont
B. R. deBoisblanc, Phillips Petroleum Company, Idaho
Warren Burgus, Phillips Petroleum Company, Idaho
K. Z. Morgan, Union Carbide Nuclear Company, Oak Ridge


J. H. Kittel, Argonne National Laboratory, Lemont
R. T. Vogel, Argonne National Laboratory> Lemont
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ANNEX D


LIST OF OBSERVERS


E. J. Bauser, Capt., U. S. Navy, Staff Member, Joint Committee on
Atomic Energy, Washington, D. C.


Herbert Cahn, Physicist, Combustion Engineering, Windsor, Conn.


R. L. Doan, Manager, Atomic Energy Division, Phillips Petroleum
Company, Idaho Falls, Idaho


Angelo Giambusso, Division of Reactor Development, AEC, Hq.


W. L. Ginkel, Assistant Manager, Idaho Operations Office, AEC,
Idaho Falls, Idaho


Robert Hellens, Physicist, Combustion Engineering, Windsor, Conn.


Allan C. Johnson, Manager, Idaho Operations Office, AEC, Idaho Falls,
Idaho


Captain H. W. Johnson, Reactor Engineer, Military Reactors Division, Ida]
Operations Office, Idaho Falls, Idaho


Captain D. C. King, AFIG Staff, DNSR, Kirtland Air Force Base, Albuquerqi
New Mexico


E. J. Leahy, Health Physicist, NRDL, San Francisco, California


Lt. Col. D. G. MacWilliams, DM0, Office of Chief Chemical Officer,
Washington, D C .


Meyer Novick, Director, Idaho Division, Argonne National Laboratory,
Idaho Falls, Idaho


Loren K. Olson, Commissioner, U. S. Atomic Energy Commission, Washington,
D. C.


Lt. G. A. Roupe, Kirtland Air Force Base, Albuquerque, Nev Mexico


MaJ. C. A. Scheuch, M.D., AFSWC and NASA, Kirtland Air Force Base,
Albuquerque, Nev Mexico


Capt. R. A. Schwartz, Army Reactors Branch, Division of Reactor
Development, AEC, Hq.


Vincent A. Walker, Division of Compliance, AEC, Hq.
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ANNEX E


William F. Finan, Assistant General March 10, 1961
Manager for Regulations and Safety


Peter A. Morris, Assistant Director
for Reactors
Division of Compliance


SL-1 INSPECTIONS AND VISITS


CO:PAN


I. Introduction


At your request, an Investigation was made to
determine the extent to which inspections or
compliance-type appraisals of the SL-1 plant
and its operation were conducted by the AEC,
military personnel or the contractor. The infor-
mation available was obtained from the files of
the Army Reactors Office, DRD, the Argonne
National Laboratory, and from the Idaho Operations
Office.


II. Summary


a. There has been no continuing, comprehensive
program for review of operational safety of
the SL-1 reactor, comparable to that provided
by periodic compliance-type inspections.


b. There have been numerous visits to the site,
quarterly reviews of the contractor's per-
formance, and specific investigations, but
only two instances are known where overall
reactor operational safety was a major
consideration. One comprehensive review by
the contractor and one detailed study by a
representative of ARM/DRD were made prior
to routine operation of the plant by the
contractor (i.e., before March 1959)'


(continued)
E/l
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III. Discussion


A. Inspection History for the SL-l


Review of the available records indicate that
a- number of visits have been made to the SL-l facility,
and a number of appraisals of contractor performance
have been made, both on a periodic and also a non-
schigdul̂ dj "basis.


The records indicate that, with the exceptions
listed below, there were no inspections and evalu-
ations of reactor performance and safety, specifi-
cally, that were comparable to those carried out by
the Division of Compliance of licensed facilities.
The exceptions to this were:


1. Combustion Engineering, Inc., through its
Nuclear Safety Committee, conducted a thorough
appraisal of the facility and its proposed
operation, Including reactor safety, by CEI on
March 19, 1959°


2. There were, between August 1958 and
September I960, approximately 20 visits by
military personnel (26 individual persons,
primarily f rom ARM/DKD and HFFO/Ft. Belvoir),
for which written trip reports are available
and have been reviewed. Except for the report
made following the January 1959 visit (prior
to assumption of responsibility by CEI), which
found that the reactor plant was "substandard
in areas of operation, design and construction,
safety and maintenance," each of these visits
was related to a specific problem (for example,
crud formation) or only programmatic considerations.


There were, between December 1958 and October 25,
I960, twenty-one visits by military personnel
for which there are no trip reports available.
Again, the 27 individuals involved in these
visits were primarily from ARM/DRD and NFFO/
Ft. Belvoir.


It appears that no single military individual
visited the reactor plant more than four times
between August 1958 and October I960.


(continued)
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3. Review of the SL-1 Contractor performance
was made by the ID Military Reactors Division
by (according to a letter from the Director,
Military Reactors Division):


a. Informal Reviews


1) Quarterly Review Meetings
2) Unscheduled Plant Visits
3) Day to Day Program Discussion
4) Telephone conversations to Windsor
5) Liaison representative at Windsor


b. Review and Approval of Administrative and
Operating Procedures.


c. Review of CEI Reports


1) Quarterly Progress Report
2) Annual Operating Report
3) Topical Reports
4) Malfunction Reports (There were 38


of these during CEI's operation of
the plant.)


5) Hazards Summary Report
6) Design Reports
7) Reactor Operating Manuals (as required)
8) Health and Accident Report (Monthly)
9) Other administrative reports


d. Review of Extraordinary and Problem Situations


e. Physical Reviews and Inspections (Made and
reported on by the Divisions of ID as required)


During FY 1960 the following reviews were performed:


1. Accounting System
2. Property Management Appraisal
3. Health, Safety and Fire Review
4. Security Survey


f. Annual Appraisal Report.


Our review of reports of Quarterly Reviews indicates that
operational safety has not been discussed extensively since the
meeting of April 15s 1959. Our review of reports of Health,
Safety,and Fire Reviews indicates that these reviews did not
encompass operational safety of the reactor at all.


(continued)


An*ex E/3


70593 O—61-







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT


B. Compliance Inspection


The primary objective of compliance inspection of
privately owned reactors has been and is to gather
information to show whether or not the licensee, or
permit holder, is in compliance with the Atomic Energy
Act, the rules and regulations of the AEG and any
special conditions of a construction permit or license.
Those of us who have been charged with this responsibility
have always felt strongly, however, that the compliance
inspector also has a responsibility for gathering infor-
mation to show the extent to which the actual or pro-
posed operation of the facility endangers the health
and safety of the public. This latter responsibility,
we believe, arises because the primary purpose of the
regulatory program is to protect the health and safety
of the public and, at the.presaat time, there are not,
and cannot be9 a set of regulations, standards, license
conditions, or oth^r rules, that by themselves, will
guarantee an acceptably low level of risk attending
reactor operation, without seriously stifling the
industry.


To accomplish the above objectives we have strived
for two principal goals. Briefly,, these are competence
of the inspector and familiarity with the facility and
its operation. To achieve the first of these goals we
have used as reactor inspectors only those who have had
five years or more of responsible reactor experience.
Such experience includes direct operational and super-
visory assignments and direct technical support assign-
ments. To achieve the second goal it is our practice,
insofar as feasible, to have a single inspector assigned
to a given facility throughout the construction period,
the initial startup and test period and during early,
routine operations. During construction of a large
power reactor visits to the site might average one per
month, for example.


We do not attenpt to duplicate the work of the
reactor owners which duplication, in effect, would
divide responsibility for safety, but we do seek to
gather sufficient information to allow a mature
appraisal of the overall safety of the reactor operation.
Not the least important in this appraisal is information
concerning management interest, ability and effectiveness
in directing safe operation.


(continued)
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IV. Conclusion


Although many visits to the SL-1 site were made,
and although a number of Studies were made related
to individual aspects of reactor safety, in our view
these activities did not constitute compliance-type
inspections. We conclude that there were no
compliance inspections of the SL-1 reactor.


Annex E/5
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ABHEX F


CONTRACTUAL ARRAJKSEMEHTS AHD AGREEMENTS


1*. Atomic. Energy. Co™"-' *«* <•>" -and. Combustion Engineerinĝ  Inc.


The following .excerpt from the AEC and CEI contract defines


this responsibilities ô  PJRT ÎP op**Tfttlng r̂h1? SL**1 ryftctor!


Contract -Bo. ATj(KX-X)-967 between- Coabustion Engineering, lac


-and the Atomic. Energy Commission is for the term between


December ik, 19̂ 8y -and September 30, 1962. It ia a cost-


-pluâ a-fixed-fee contract for operation of the reactor and


for the performance of research.-and development vork at


Cqmbmgtion Eneir>0<arlngtft plant in Windsor, Connecticut.


The objectives of the contract are:


1. to gain, through SL-l plant operation:


(a) data and experience at design and off-design


conditions in support of the Army Boiling Water


Reactor Program.


(t>) knowledge of the costs of operating the SL-l on


both a commercial and a Government-Accounting


basis.


(c) familiarity with thft problem areas encountered


through sustained operation.
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2. to carry cm the Army Boiling -Water Reactor Program of


. research and development tcward meeting the overall


Commission objective of obtaining simple, economical,


easily-erected, boiling water nuclear power plants of


various power capacities.


3» ta train,- and assist others dn training, crews to operate


the SL-1 and other reactor installations.


* * *


The contract dated 2/29/59, i» Article II, Statement of Work, on


page Ik, states: "In the performance of its undertakings under


this paragraph B., the Contractor shall use assigned military


personnel to the greatest extent consistent with its responsibilities


for safe operation of the ALPR."


Modification Ko. k (cont'd)
Supplemental Agreement
Contract*). AT(lO-l)-967


ARTICLE III - STATEMEHT OF WORK (Cont'd)


M. Disclaimer> The Commission makes no warranty or representation


as to the quality, safe condition, working condition, state of repair


or adequacy (for the purposes of the work or otherwise) of any pre-


mises or item of equipment or material of any kind coming into the


possession or control of the Contractor or to be used by it in the


performance of the work.


ARTICLE XXI - SAFETY, HEALTH ASP FIRE PROTECTION


The Contractor shall take all reasonable precautions in the performance
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of the work to protect the ̂ health and safety of employees and of


members of the public and to minimize danger from All hazards to


life and property, and shall comply with all health, safety, and


fire protection, regulations and requirements (including reporting


requirements) of the Commission. la the event that the Contractor


fails to comply with said regulations or requirements of the Com-


missiotty the Contracting Officer may, without prejudice to any


other .legal or contractual rights, of the Commission, ifsue an


order stopping -all or any part of the work; thereafter a start


order for resumption of work may be issued at the discretion of


. the Contracting Officer. The Contractor shall make no claim for


an extension of time or for compensation or damages by reason


of or in connection with such work stoppage.


Th* .vwh-rnn-h < « *Am1 iH a-howd >>y +.Vu» Tdahr. Operations Of fiCC, AEC -


vith the day-to-day-administration being carried on by the Military


Reactors Division of that office. The Idaho Operations Office


reports to the Division of Reactor Development which is responsible


for planning, directing and coordinating the work of the Idaho


. Operations Office in order to accomplish approved programs. Within


the Division, of Reactor Development, the Army Reactors Branch is


responsible for the part of the program being performed by Combustion


Engineering under Contract No. AT(lO-l)-967- Informal contacts


existed between the Idaho Operations Office and the Army Reactors
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Branch - usually, In connection with. •fc«»f»h«i«»qi> programmatic


and budgetary matters.


Military personnel from three -seanricea (Amy, Navy and Air


Force) were assigned to the SL-1 for training. Such personnel


hp over-


all management and technical direction of Combustion Engineering.


The contract dated -2/29/59,. in Article II, Statement of Work,


on page lk, states: "In the performance of its undertakings


under this paragraph B., the Contractor shall use assigned mili-


tary personnel to the greatest extent consistent with its


responsibilities for safe operation of the ALPR."


The Combustion Engineering, Inc., Project Manager, W. B. Allred,


testified before the Board (and his testimony was coWoborated


by V. V. Hendrix, Director, Military Reactors Division, IDO),


that during -all contract negotiations- and prior to formalization


of the contract, it was understood by bath parties, CEI and IDO,


that CEI would permit the Military Cadre to perform routine


reactor operations without supervision by CEI.


Atomic Energy Commission and Argonne national Laboratory.


The design of . the SL-1 (then ALPR) reactor was .assigned to the


Argonne Rational Laboratory as a task under Contract W-31-109-


ENG-38 with the University of Chicago. This contract was


Annex f/k
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f?? Op9 r P


Program Divisiom. An active iatexe*t 1m the desiga cutd open


tioa of the reactor Toy ABL, amd the role of COO, va« also


oalataiaed by the Army Reactors Office, Division of Reactor


Development.
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ANNEX 6


FUNCTIONS AND DELEGATIONS


Section 0103 --*6 FUNCTIONS AND DELEGATIONS DIVISION OF
REACTOR DEVELOPMENT


* * *


"U62 Responsibility of the Director. The Director, Division


of Reactor Development is responsible to the Assistant General


Manager for Research and Industrial Development for the performance


of functions assigned to the Division of Reactor Development.


Specifically the Director is responsible for:"


* * *


"xU Planning., directing and coordinating the work of the


Division (and the Operations Offices reporting to the


Division) in order to accomplish approved programs."


* * *


Section 0103-W FUNCTIONS AND DELEGATIONS IDAHO OPERATIONS OFFICE


* * *


"W5l Functions. The Idaho Operations Office is assigned the


following functions:"


* # *


"c. assuring that all activities relating to the NRTS as a
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whole «re -carried out in a,, manner to guard the security,


health-and safety-of employees and the public, and to


protect the property of the ABC, its contract* and the


public; such functions in the case of activities at NETS


which are administered by other Operations Offices are


to be carried out in cooperation with those other


Operations Offices;"


# # #


"482 Responsibility of the Manager of Operations, The


Manager, Idaho Operations Office, is responsible to the Director,


Division of Reactor Development, for the performance of functions


assigned to the Idaho Operations Office. Specifically, the Manager


is responsible for:"


# # *


"c. planning, directing and coordinating the work of the


Idaho Operations Office in order to accomplish approved


programs;"


* * *


Section 0103-48 - FUNCTIONS AND DELEGATIONS IDAHO OPERATIONS OFFICE


* * #


ID Appendix 0103-485K DIVISION OF MILITARY REACTORS


"1. Functions. The Division of Military Reactors will:"


* # *
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"(b) Provide technical review and control of assigned


Military reactor projects.


"(c) Plan and coordinate action necessary to the


effective, satisfactory, and timely accomplishment


of the assigned Military reactor programs."


* * #


It should be .noted that while the Division of Licensing and Regula-


tion has no "in-line" responsibility for management of the SL-1


reactor operations, the division has been assigned responsibility


for certain aspects of nuclear safety of reactors, as shown by


the following excerpts:


"Section 0103-08 FUNCTIONS AND DELEGATIONS DIVISION OF LICENSING
AND REGULATION


"Odl Functions. The Division of Licensing and Regulation is


assigned the following functions:


* * *


"f. Developing health and safety standards, guides, and codes


for the design, operation, supervision, containment, and


location of all reactors including both AEC and privately


owned reactors. (Effective May 21, 1956)


"g. Evaluating all reactor proposals with regard to design,


operation, supervision, containment, and location, on


the basis of established health and safety standards,


guides, and codes. This will include reviewing all per-
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tinent reactor hazard information. (Effective


May-21, 1956)


"h. Coordinating all phases of the AEC' s reactor Safety


programs, assisting appropriate divisions in Initiating


nev or amplifying existing projects in this field, and


making such recommendations and suggestions as appear


necessary in various phases of these programs. Specifi-


cally, the following functions are included:


1. to keep informed of all programs within the AEC re-


lating to understanding and minimizing the possibility


and consequences of reactor accidents;


2. to identify all requirements for further Information


and areas needing further study;


3. to inform appropriate operating groups of programs


needing action;


k. to assist in further definition of principles leading


to acceptable balance between requirements of safety


and economics of reactors;


5« to bring together groups or parties having Mutual


interest in particular safety problems;


6. to promote the interchange of information on safety


programs; and
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7. to collect, organize, and transmit information from


originating groups on particular areas or problems


of safety." (Effective September 13, 1957)


* * #


* * *


The following excerpts from the AEC Manual further define


responsibilities for reactor safety determinations:


"CHAPTER 8401 REACTOR SAFETY DETERMINATION


"»8HO1-01 Purpose and Scope


"This Chapter provides a guide for the preparation and processing


of reactor Hazard Summary Reports (See Section -Ok belov) and for


the authorization of construction, modification, start-up and


operation of both licensed and AEC-owned reactors. Specifically;


it establishes:


"a. AEC policy on evaluating safety aspects of proposed new


reactors or significant modifications of existing


reactors;


"b. the responsibilities of the Director, Division of Civilian


Application, Directors of Operating Divisions, Managers of


Operations and other officials in such evaluation; and


"c. responsibility for authorizing the start-up and operation


of new or significantly modified reactors.*
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"*8lKXUQ2 Policy


"In order to. protect the health, and -safety of the .public, and


employees working in reactor facilities, and the safety of public


and private property, it is the policy of the ABC to evaluate


the potential nuclear hazards of each proposal to build a new


reactor or to significantly modify an existing reactor to deter-


mine that the hazard which the reactor presents is acceptable.*


"81*01-03 Responsibilities


"*031 Assistant General Managers shall; upon receipt of the recom-


mendations outlined in 8Uoi-032(e), and upon a positive determination


that the hazards presented by the proposal do not constitute an undue


risk to the health and safety of the public, approve construction,


modifications, start-up and operation of the reactor under considera-


tion.


"*032 Directors of Operating Divisions shall;


"a. assure that Operations Offices under their Jurisdiction


apply the AEC reactor safety standards, guides and codes;


"b. review the Hazard Summary Report, together with any


comments submitted by the Managers of Operations for


all reactors under their supervision, from the stand-


point of completeness and adequacy, and obtain from the


contractor or Manager of Operations such information as,


in their opinion, is needed to evaluate properly the


nuclear hazard associated with the facility;
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"c. prepare such comments as are considered appropriate


and submit them together with 18 copies of the report


to the Division of Civilian Application vith a formal


request that an evaluation of the hazard aspects of


the reactor be made. This request should give some


indication of the urgency of the program under con-


sideration and should indicate what, if any, preliminary


advice and recommendations are needed prior to final


evaluation;


"d. obtain all additional data needed by the Division of


Civilian Application during its review of the subject


reactor; and


"e. transmit the Hazard Summary Report and comments by


the Division of Civilian Application to the appro-


priate Assistant General Manager with a recommendation


concerning authorization of construction or operation


of the reactor.*


3 The Director, Division of Civilian Application, shall:


"a. develop health and safety standards, guides, and


codes, for the design, operation, supervision,


containment, and location of all reactors, both AEC


and privately owned;
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"b. receive and evaluate all Hazard Sunmary Reports


(submitted in accordance with &%Q1-032. (c) and AEC


Regulation 10 CFR 50, 'Licensing of Production


and Utilization Facilities,') with regard to design,


operation, supervision, containment, location, and


all other factors affecting health and safety;


"c. obtain such additional information as is needed to


carry out such an evaluation by formal request to


the appropriate Division Director in the case of AEC


reactors and to the licensee or license applicant


in the case of privately owned reactors;


"d. obtain advice and assistance as may be needed from


such sources as AEC or AEC contractor personnel,


private consultants and the Advisory Committee on


Reactor Safeguards (See Appendix 8401-033 for


charter for Advisory Committee on Reactor Safeguards);


"e. for AEC reactor, furnish the appropriate Division


Director with the results of the hazard evaluation


together with recommendations concerning the advis-


ability (from a safety standpoint) of proceeding


with the proposal and such specific comments on


the safety of the reactors as are deemed appro-


priate; and


* * * JAAnnex G/8







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT 67


Manager of Operations, in developing and administering


the programs, under their jurisdiction, are responsible for the


safe operation of AEC-owned reactors under their supervision.


Specifically, they shall:


"a. apply the AEC reactor safety standards, guides


and codes to reactor facilities under their juris-


diction;


"b. obtain from the contractor a Hazard Summary Report


for each new reactor or each significant modification


of an existing reactorj and


"c. review this report for completeness and adequacy,


work out modifications and improvements with the


contractor and submit 20 copies, together with per-


tinent comments, evaluations and recommendations to


the operating division responsible for the program.*


"*8k01-0k Hazard Summary Report


"Information to be included in a Hazard Summary Report is


covered in Appendix 8k01-Ok.*


ID CHAPTER 6̂ -01 REACTOR SAFETY DETERMIBATIOH


"8k01-01 Purpose and Scope;


"This issuance supplements AEC Chapter SkOl by establishing


responsibilities for HX) and its contractors in regard to


reactor safety determinations.


70593 O—61 6
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'BUOl-02 Responsibilities:


"021 The Directors of Operations and Military Reactors
Divisions, HX), are responsible for; -


"(a) The safe operation of and the application of


AEC reactor safety standards, guides and codes


to reactors under their supervision̂


"(b) Obtaining from, the contractor a Hazard Summary


Report for each new reactor and each significant


modification of an existing reactor.


"(c) Determining when modifications are of sufficient


magnitude to require a Hazard Summary Report.


"(d) Procuring staff assistance and comments from


Health and Safety Division concerning the Hazards


Summary Report.


"(e) Reviewing each Hazard Report for completeness and


adequacy and working out modifications and improve-


ments with the Contractor in accordance with


10 CFR 50.3̂ -


"(f) Recommending approval and preparing for submittal


twenty copies of each Hazard Report to the Division


of Reactor Development sixty days in advance of


initial criticality of the new or modified reactor


reported on.
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"022 The Contractor ±a responsible for;


"(a) Providing JDO with a Hazard Summary Report


ninety days in advance of initial critical!ty


for each new or significantly modified


reactor. The report is to conform to 10 CFR


50.3*4- and is also to include an evaluation


of the maximum credible accident."


2. Advisory Committee on Reactor Safeguards


The ACRS is established by Section 29 of the Atomic Energy Act


of 1951*-, as amended, that section requiring that the ACRS


"...shall... review studies and facility license applications


referred to it and make reports thereon, advise the Commission


with regard to the hazards of proposed or existing reactor facili-


ties and the adequacy of proposed reactor safety standards, and


perform such other duties as the Commission may request".


3. Argonae National Laboratory (University of Chicago)


Argoane's activities with respect to the SL-1 (then the ALPR)


were a part of the overall contractual obligation of the University


of Chicago to the Atomic Energy Commission. No specific terms


relating to the operation of the SL-1 reactor were included.


k. Combustion Engineering, Inc.


While Combustion Engineering, Inc. (CEl), was not involved in the


design, construction, or initial operation of the SL-1 Reactor,


CEJ was involved with the later operation of the reactor, in
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modifications to the reactor facility, and the continuation of


training of military personnel. The responsibilities- assigned


to CEI are delineated in detail in Article II, Statement of Work,


and Article XXI, Safety, Health and Fire Protection, and in


each of the four subsequent Modifications of Contract No. AT


(10-1)-967, between AEG and CEI, a* follows:


Modification Ho. k (Cont'd)
Supplemental Agreement
Contract No. AT(lO-l)-967


Article III - STATEMENT OF WORK (Cont'd)


M. Disclaimer. The Commission makes no warranty or


representation as to the quality, safe condition, working


condition, state of repair or adequacy (for the purpose of


the work or otherwise) of any premises or item of equipment


of material of any kind coming into the possession or control


of the Contractor or to be used by it in the performance of


the work.


Article XXI - SAFETY, HEALTH AND FIRE PROTECTION


The Contractor shall take all reasonable precautions in


the performance of the work to protect the health and safety


of employees and of members of the public and to minimize danger


from all hazards to life and property, and shall comply with all


health, safety, and fire protection regulations and requirements


(including reporting requirements) of the Commission. In the
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event that the Contractor falls to comply with said regulations


or requirements of the Commission, the Contracting Officer nay,


without prejudice to any other legal or comtractual rights of


the Commission, issue an order stopping all or any part of the


work; thereafter a start order for resumption of work may be


issued at the discretion of the Contracting Officer. The


Contractor shall make no claim for an extension of time or for


compensation or damages by reason of or in connection with such


work stoppage.
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ANNEX H


CHRONOLOGY OF PLANT OPERATION


Attached is a chart of energy produced by the SL-l versus


time. Test periods, criticality experiments, planned and


unscheduled shutdowns and reasons are indicated on the chart


and the legend.


Also attached is a chronological summary of events which


occurred during operation. This summary covers the period


February 5, 1959> when Combustion Engineering began operating


the plant, to January 3> 196l.
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DETAILS OF TJigynraraiT.'ign SHUTDOWHS


1. A routine check on the head gasket vapor leak -off line


revealed the failure of the head gasket. The apparent


cause was suspected to be due to a faulty gasket or


improper gasket seating. The plant operation was con-


tinued to determine If the Inner gasket would re seal


itself. After 10 hours of operation the gasket still


leaked and it was decided to secure the plant and replace


the gasket.


2. When the reactor was shutdown at the end of a five day


period ©f operation, the rods were all dropped individually


from 30 inches under hot conditions. Rod #7 hung up at


approximately four inches. The apparent cause of the rod


failure was suspected to be binding in the rod seal or


back up roller. On May k, 1959, when the plant was started


up again, the hot rod drop test on rod #7 was repeated.


The rod showed no signs of sticking during this test so the


reactor was brought up to power for a five day run.


3- On May kf a steam leak developed in the purification system


while the reactor was at power. The reactor was secured and


the leak isolated. Health Physics detection procedures were


followed and the contaminated area cleaned. Plant operation


was resumed on May 5 after a downtime of eight hours.
Annex H/2
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4.»...&- 5-- Thg rĝ otor was secured for on*̂  shift on May lUth and one


shift on May 15th, because of leas of vacuum In the gland


ejector system. The reactor was shut down on Hay l8th


while the gland air ejector was repaired. A discussion


of the maintenance activities performed on the gland


ejector system may be found on page 6* Plant downtime


totaled 6l hours .


6. On May 20, control rod drive #7 failed t© meet the hot rod


drop time requirement of two seconds for 30 inches travel.


Following a preliminary investigation of causes for sticking,


the plant was secured and the mechanism was replaced.


Details of the replacement sequence are presented on


page 7* Plant downtime totaled 22 hours.


7- Main condenser fan motor tripped out causing the reactor to


scram due to main condenser high pressure. Apparent cause


was a short circuit in one phase of the motor stator.


Attempts were made to reset the motor thermal overload;


failure of this action necessitated orderly shutdown of


the plant.


8. The 1000 hour sustained power run which started on June 5


was completed on July 17. During this time steam was gener-


ated by the reactor for approximately 99-5$ of the time.


There were, however, four brief occasions when the plant
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was not generating steam. Two were due to accidental scrams


which could have been prevented and one was a planned test to


obtain operational data. There was only one shutdown re-


quired for repairing three leaking valves that prevented


the plant from generating steam for a period of 75 minutes.


M/R#5
7AV59
9. The primary reactor water level recorder stuck at -1 inch


causing the feedwater valve to close allowing the hotwell


t® fill and give a hotwell high level alarm. The cause was


tube failure in the Hayes liquid level indicator. Replacing


these tubes will scram the reactor. In an attempt to place


a jumper across the scram contactors, the reactor was


accidentally scrammed.


M/R#6
8/31/59
10. Condensate in the lire started leaking from the air cooled


after condenser. The apparent causes were damaged gaskets


and a small leak in the cooling coils. The air ejectors


were secured, the reactor "bottled up" and maintained at


300 psi pressure and the condenser was removed for repairs.


M/R #7
9/18/59
11. At llto hours on September 18, 1959; an attempt was made to


start the purification pump. No suction could be obtained


on the pump. The suction line for the purification pump


terminates in the reactor vessel at a level that is
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approximately at the mid-plane of the reactor core. With


the purification pump in operation and with the present


piping arrangement in the purification and retention tank


systems, it is possible to pump water out of the reactor


and into the retention tank. The water level in the reten-


tion tank was checked and was observed to be nearly full.


This tank ia normally kept at less than one-half full. It


was concluded that water from the reactor was pumped into


the retention tank lowering the reactor water level to


about 11" below the top of the core. All valves were in


proper positions when checked after this incident. Any one


of six valves to the retention tank could have been opened


or partially opened during operation of the purification


system allowing reactor water to be removed from the pressure


vessel. The following steps were completed after it was


determined that the reactor water level was low: (l) Plant


instrumentation was turned on. (2) Radiation readings were


taken above the reactor vessel. These ranged from -9 to


5 r/hr.̂ 'A control rod plug was removed from the reactor


head and from a distance two hoses were inserted into the


plug opening, (k) Water was added to reactor vessel and


the level returned to normal. (5) Background readings of


about 20 mr/hr were recorded. (6) Radiation readings were


taken at the opening in the reactor head as water was added.
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From this data it was detftrmlnftrl.that the radiation level


at the head opening was 1000 r/hr when the water was at its


lowest point. (7) Film badges were collected for immediate


processing. There were no overexposures.


N/R#8
9/2V59


12. At 0238 hours the reactor scrammed. The apparent cause


was an electrical transient in Channel I that caused the


needle in the power level circuit to deflect up-scale


and strike the scram actuating contractor. There was no


permanent indication for the cause of this transient.


As there was no permanent Indication of trouble following


the first scram, the plant was returned to power. After


the second scram, the plant was isolated by proper valving


to retain pressure and Channel I power supply was removed


for repairs.


13- On October 27 there was no steam flow for a fifteen minute


period while a valve gasket was replaced. The plant was


maintained at 300 psig while the repair was made.


M/fc #9
10/9/59
lfc. The nuclear instrument ventilating air fan was being in-


stalled and a wire was shorted to ground, blowing fuse L-3*


Fuse L-3 also supplies power to the control rod clutches.


This caused the control rods to drop to zero inches.


Replaced L-3 fuse and returned reactor to power.
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M/R #11
10/11/59
15. A - The Isolation valves for the reactor steam and the


main steam pressure gages were leaking sufficiently to


require repairs. The apparent cause was damaged asbestos


gaskets. The main steam gage valve is downstream from


the main steam valve MS-1. The reactor was maintained


at temperature and pressure with MS-1 closed while the


asbestos gasket was replaced.


B - The isolation valves for the reactor steam and the


main steam pressure gages were leaking sufficiently to


require repairs. The apparent cause was damaged asbestos


gaskets. The reactor gage valve is upstream from the


main steam valve MS-1 and its repair requires being at


atmospheric pressure. The plant was blown down to


atmosphere and the ring sheet asbestos gasket replaced.


M/R #12
10/18/59
16. Normal procedures call for securing the reactor venting


valve when reaching temperature and pressure prior to


passing steam. In attempting to secure this one-inch


stainless steel globe valve it was found to be frozen


open. Reactor pressure was reduced to atmospheric and


the valve removed for inspection.
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17. On November lU plant startup was delayed nine hours and


ten minutes while the primary side of the simulated heat


load heat exchanger was- thawed out. This unit froze when


the secondary coolant, which contains anti-freeze protec-


tion, cooled to less than 32° F and froze the condensate in


the primary side of the heat exchanger.


M/R #13
10/18/59


18. The main steam inlet isolation valve for steam trap #1


was leaking sufficiently to require Immediate repair.


The main steam stop valve (MS-l) was closed to bottle up


the reactor vessel at 300 psig while the bonnet gasket on


the inlet valve for steam trap #1 was replaced.


M/R #12
10/19/59-A
10/20/59-B
19. Continued oscillations in the main condenser vacuum were


traced to the controlling action of the turbine governor.


The apparent cause was originally thought to be a sticking


valve stem in the turbine governor throttle valve. It was


later determined that the cause was in the governor unit.


The reactor was bottled up at 300 psig and the turbine


governor throttle valve was removed and the stem was found


bent. A temporary repair was made by polishing the stem


and reaming the valve bushing.
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Continued oscillations in the main condenser vacuum were


traced to the controlling action of the turbine, governor.


The apparent cause was originally thought to be a sticking


valve stem in the turbine governor throttle valve. It was


later determined that the cause was in the governor unit.


When the governor oscillations persisted the governor oil


was changed and the compensating adjustments reset in


accordance with the recommended 500 hour maintenance


re qulrements.


M/R #lk
12/29/59


20. Operator error; the wrong fuse was pulled. The three power


lines to the bus tie breaker are individually fused. One


of these fused lines (NA) also supplies power to the turbine


generator lock out relay. While attempting to check the


fuses, NA was inadvertently pulled causing loss of power


to the lock out relay. The turbine throttle then tripped


shut and caused the reactor to scram upon loss of control


power.


M/R #15
2/8/60


21. Electrical - Defective Station Auxiliaries, Circuit Breaker.


The Station Auxiliaries Circuit Breaker kicked out stopping


the feedwater pump, condenser fan, and related equipment.


The breaker could not be reset immediately because of residual
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-heat in tripping- mechanism.. The dummy- -load wa£. dropped


............... froa the turbine .generator ...and- an Attempt was made to


parallel with Idaho Power when the reactor scraaned.


*/??£2/9/60
22. Tto4&gh- voltage power cable for Channel II shorted


causing the reactor to scram. The cable was replaced.


M/B#17
2/U/60
23- An operator in training had started- the turbine generator


"by •


qualified plant operator. As the turbine was being loaded


in 60 KW increments the steam throttle tripped shut causing


.loss, of all electrical power and scramming the reactor when


the turbine generator was loaded to approximately 50jt.


M/R#l8
2/11/60
2̂ . The control ro<a» rod #7 position indicAtor showed ro4 #7


stuck at 10-6 -in- following a reactor scraau Investigation


revealed .the negator .spring, .had unwound from the rewind spool


....... and-aa the rod dropped, the loose spring disengaged the posi-


tion lTKftlf>fltfing ŝ lsyp ĝ ar train rgpcLgrlng "frh? g^lgyn **-B̂


the motor drive micro switches inoperative. The rod bottomed


on the dampening springs but the drive motor continued to


drive in, as in a stuck rod condition, shearing the pinion


shaft key.
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25. Channel II, the linear power scram circuit, was not


functioning properly. There was no signal to Channel


II. The trouble was traced to a shorted signal cable


from the detection chamber to the amplifier.


M/H #20
3/1/60


26. At approximately 0700, March..!, I960, main condenser


pressure started to increase and the cause could not be


located. By OSOO low main condenser vacuum started to


affect turbine operation and in attempting to switch the


plant electrical load from the SL-l turbine to Idaho Power,


by paralleling, the turbine tripped due to overspeed and


the reactor scrammed at 0822.


27. The station auxiliaries breaker tripped out and before the


condenser fan could be successfully returned to operation,


the reactor scrammed from high condenser pressure. The


station auxiliaries breaker was reset and the vessel was


bottled up at 300 psig while the reactor was returned to


power.


M/R #22
3/6/60


28. The turbine governor failed to regulate at full power operation
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Low generator frequency resulted effecting the feedwater


control circuit. The feedwater valve opened but the pump


discharged dropped due to low frequency and under voltage.


When the generator recovered the feed pump immediately


passed in excess of 1000#/hr through the open feedvater


valve. A cold water transient followed scramming the re-


actor at U.5 MW(t) on high flux Channels I and II. The


reactor was returned to operation at Sojt/full power.


M/R#23
V12/60


29. Beactor scrammed during normal operation from a false high


water level. Analysis of recorded operating data following


the scram indicates that the reactor water level indicator


drove high (off scale) instantaneously, causing the scram.


Its operation before and after the malfunction appears


normal. The reactor was secured at pressure and a normal


re-startup followed.


M/R #24
4/20/60


30. At 2200, April 20, I960, the canned rotor purification pump


failed and could not be restarted. The purification system


was secured and the pump tagged out. As the reactor water


quality was good, it was not necessary to Immediately secure


the reactor and plant.
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M/R #25
5/1/60


31. The station auxiliary breaker vhich supplies electrical


power to all plant auxiliaries tripped. The time delay


required before the breaker could be reset allowed condenser


pressure to increase 5 psia automatically scramming the


reactor at 0103 hours. The plant was secured with the


reactor at pressure. The station auxiliary breaker was


res;et and a normal hot startup performed.


M/R #26
5/8/60


32. The station auxiliary breaker which supplies electrical


power to all plant auxiliaries tripped. The time delay


required before the breaker could be reset allowed condenser


pressure to increase 5 psia, automatically scramming at 2110


hours. The plant was secured with the reactor at pressure.


The station auxiliary breaker was reset and a normal hot


startup performed.


M/R #27
6/3/60


33• The lower screen in the mixed bed resin container ruptured.


It was discovered when resin from the mixed bed column plugged


the feedwater filter. The resin was cleaned out of the systea


(the resin was approximately 15 mr) and the mixed bed column


was changed to mixed bed resin and an attempt was made to


return the reactor water to operating quality.
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6/20/60


3)4.. During a military training period the steam supply was


. reduced to the turbine and caused a fluctuating power


output from the generator. Fuses blew in a voltage


regulator and in the power supply to Nuclear Channel I


and Channel IV. The reactor scrammed from loss of power


to Channel I. The fuse was replaced and a normal hot


startup performed.


M/R#29
7/16/60


35. Steam was visually observed blowing into the operating


floor from under the reactor for shielding. The reactor


was scrammed, the shielding was removed, and the vessel


head was Inspected to determine the origin of the leak.


Water from a leak in No. 5 control rod drive seal appeared


to have saturated the reactor head insulation and reactor


heat was generating the steam. The water leak was repaired


and the reactor was returned to temperature and pressure to


check for additional leaks. Water leaks were found at the


inlet and outlet cooling water fittings to Control Rod


No. 7- A steam leak was observed in the Control Rod #7


rod drive housing. The leaking swaglock fittings were


replaced and the Control Rod #7 drive housing was replaced.


Annex
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M/R #30
?A6-i8/6o


36. During startup the- reactor was scrammed on five separate


occasions from abnormal operation of Nuclear Channel No. 1.


Following each scram, all components of the channel were


Inspected to locate the source of the spurious signal.


The trouble could not be located and the channel was


returned to the scram circuit.


M/R #31
7/24/60


37. Steam was visually observed blowing into the operating


floor from under the reactor top shielding. The reactor


was scrammed and the top shielding was removed to determine


the location of the leak. Steam was found leaking from


No. 3> No. 7 and No. 9 control rod seals. A rubber "0"


King and a neoprene shaft seal was replaced on the leaking


control rod gland seal housing units.


M/R #32
7/28/60


38. A scram was caused by a reactor high water level. The high


water level immediately corrected itself so the reactor


was returned to power after a normal startup.


M/R #33
8/22/60


39. Steam leaks developed in three original welds in the main


steam system. Water leaks were found in two screwed fittings
Annex H/15
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on the reactor water .lines to the purification shutdown


cooler. The reactor was scrammed to repair the leaks.


M/R
8/26/60


ko. Prior t© 0247 hovirs August 26, I960, a large quantity of


used nuclear grade resin was added to the hotwell. The


exact method or time that the resin was added to the hotwell


has not yet been determined.


40A. On Oct. 24, 1960, the reactor was Accidentally scrammed


while connecting PL scram signal to the reactor scram circuit.


M/R #35
9/25/60


4l. The breaker on the condenser fan tripped and would not reset.


The breaker apparently overheated. Upon less of the fan,


the condenser pressurized and the reactor scrammed. The


breaker was reset and the reactor was returned to power.


4lA. The reactor was secured for six hours when the plant operator


became incapacitated and could not be immediately replaced.


M/R #36
12/3/60


42. As outside ambient temperature decreased, the main air con-


denser mixer and exhaust dampers automatically adjusted to


maintain a 40° F inlet air temperature. The exhaust dampers


slipped on the motor drive shaft and shut, resulting in high


condenser temperature and pressure. The operator immediately


Annex H/l6
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reduced steam flow to prevent an automatic scram due to


condenser high pressure. As steam flow was reduced reactor


pressure Increased and the plant srrnmrned automatically at


325 psig. Normal shutdown procedure was followed. The


exhaust dampers were temporarily locked at the desired


position and a routine startup performed.


M/R #37
12/T/60


3̂- During a normal plant check, the condenser circulating pump


motor was found to be overheated and before it could be


secured the motor shorted and stopped.


M/R #38
12/16/60


Ml-. The utility bus breaker supplying power te the motor control


center tripped, causing loss of the main condenser fan.


Before steam flow could be reduced the main condenser became


pressurized and automatically scrammed the reactor.


Annex H/l?
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R. L. Morgan, Captain, U. 8. Army Reactor Engineer


W. H. Zinn
Director


Nuclear Division
Combustion Engineering, Inc.


W. Bj AJlred


Test Supervisor
Sydney Cohen


Operations Supervisor
SL-1 Plant


Paul Duckworth


Health Physicist
Edward Vallerio


Project Physicist
C. W. Luke


Assistant Operations Supervisor
W. P. Rausch


Plant Superintendent
M/Sgt. R. C. Lewis


Annex I







92 SL-l


I


w w^
gH


o o\&


r


ACCIDENT INVESTIGATION BOARD'S REPORT


0\ O o O


CO
CM


tf\
CM


81


X


vo


o


o


."o


o


COcvj


o
on


o
en


*8


* £ a °'r ! i


Annex J/L







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT 93


8


CO
<M


01


ON


8
O\ O


UN UN
<*• 00 O\


o vo


<MCv


CM W


* <


8


H «


Annex J/2







94 SL-l ACCIDENT INVESTIGATION BOARD'S REPORT


g


08!


U O\
4?H


0 O\


* «O


UN O


3


UN UN
(VI <M


CM CM


8 8


Si


CD 00


CO


«


8


o §


VO


CO


(M


fl
CM CM


8 «


oS *


Illflill
H 01 «Ajt UNNO r -̂eo


Annex J/3







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT 95


o co
&™
,


0 CM
4> CM


• ~)
.
o o
SCM
M


0-*A\ _j


^H


O CM
4>2i
w


o
5t-
M


O '
St-w


o
3^


s~
sir. SB; .


S, K_


SCM
^1


^fco
si
*


S3a
*'


|8
.


>• ON
O H
g


I5


i"
S> CM
O H


*SH
,3H


|


UN


ON


5
O


UN


§
00


ft
H


fc
VO
H


CM
O
rH


3
ri\->


H


3
S
S


8H
-*t\t


%\vf


ON
H
21


ON
H.
CM
H


O


I"
§ •


H


IT\


§
UN


§
9,
UN
H


H


1m


CO


9


Q
CO


UN<v
CM


cA
H
•3"


CA
H
iH


ON
H


fN


ON
H


&


CO


ON
H


o
CM


CO


O


%


O


8
<^»
cA
H


CM


O\
H


O


.8


s|


D
ro


pp
ed


R
ai


se
d


 ]


CO


ON o
r*i • .


o


UN \O
CM H


CO o'


H ' . ' ' • • ' '; . O


O ; . ;'


CO


CM ;
0 ,


' ' ' • ' • • ' ' j& .
UN


" . ; • « • •


CO O


o o
CM


vi. ' ; ' ' • " • • '


O • ' . ' " '


;co .'; ' '


o c>


81 CM


CO „,


cA
. H


CM 0


CM r-


CM ,


3 °


•ri


H 1 ••


a.2 'iS3 SK • «
^ ' f l .S :|£-
"2 £ 0 0 fc J>Js, < P. o 5
2 M^ Pi O
fv d o * ̂
1 I^S 1^


O


00


H
•̂


H


€«•


1 UN


CM


O


CO


to So
• C O " , CM


" ' " : ' • . . ' • ' " ' .O ;


- • ' V.'"-,. ' ; ' ' . ' O


' : . . . ; ' ' - • - - - : ^ -
; , , • . CM


' . . • UN
• , ;. . ; . Jt' VO .


CM


CM 0
ro


VD ' °' '
0\ oo
VO


V . , QS
c£»


CM


' 00
w cO


t^-
CM


• • " ' • *T '
. w


H O


. o


»-> j S
g 4)x-x H


i1" '*-S I
5& ^1 3


o a


Cw


83


8. H


8
H


8
H


8
H


i
0
O
H


8s
'


0
H"


3
H


,


1,
§


Q


H


g-is
o<^


& b


•8
0


j ^
5 <U -P
O '10 OB
Q '«rl • *Hg y to K
W J* 4>


4) .C tl
•d S o £
£ v c §
8 o •̂


S ^.9*> ^vpS g J2-
.OH,H


T( -P ̂  C
4) 3 . ^»F ° ^?«»f-i H JO" +* s T! 5« ̂  ̂  H
(0 <rl H


- •^SA*!
4* fl -d Vi5°^s*fl 1s


2iis
^SclcS


• • • •
H CM ̂ ^


..


Annex







96 SL-l ACCIDENT INVESTIGATION BOARD'S REPORT


CO
CVI


1 *3 H


si 31 * I 2s« C 4*9 V * 'tf 9IS 18 I I !£


* !E *
d fe "S? P• g o 6 f i


S 3 JH >.& q1 ^ -si8, u\ d s a•,H -3 «J . « 0


;«iS«*--


'l!^a^s°sfs!4> 4> 41 Q y


^§ii:_^ .. _, 5 0 -C


i <ojt »r\vo t-co O\Q


Annex







SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT 97


AUNEX K


MALFUNCTION REPORTS


On June 3, 1959, in a letter from V. V. Hendrix to W. B. Mired,
C.E. I. was instructed to submit reports on incidents in accord
with the following criteria as of June 5> 1959* The company was
to submit reports on previous incidents concerning the pressure
vessel gasket, leak; air ejector problems; Rod #7 malfunction and
condenser f̂ n motor failure..


1. An occurrence resulting in a reactor accident or physical
damage to the core or primary plant components.


2. An equipment failure which causes a reactor scram or
plant shutdown.


3. Repeated failure of equipment to remain in adjustment.


k. An overexposure of personnel to radiation in excess of
established tolerances.


5- A fire or normal industrial accident that affects power
plant operation.


SL-1 Malfunction Reports


Date - Time Malfunction


1. V2/59 2:00 pm 0/ The inner gasket on the reactor
(7/27/59)i/ Canfield̂ / vessel failed.


2. 5/1/59 8:25 pm Rod #7 stuck under full free fall
(7/27/59) Canfield conditions at temperature and


pressure.


3- 5/1V59 12:00 noon Failure of gland ejection leak off
(7/27/59 Rausch system to maintain a vacuum.


I/ Dates in parenthesis are 'dates of report.


§/ Names represent persons who submitted report. Underlined names
represent members of the Cadre.


Aaaex K/l
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10.


12.


13.


6/2/59
(7/27/59)


8/31/59
(9/1/59)


Date - Time Malfunction


10:1*7 am Loss of power to main condenser
Rausch fan motor.


10:00 pm Electronic - Bad vacuum tubes in the
Crudele Hayes Liquid level indicator.


11:1*5 pm Condensate in the line started leak-
Crudele ing from the air cooler after


condenser. The apparent causes
were damaged gaskets and a small
leak in the cooling coils.


11:1*0 pm The reactor water vessel was estimated
Crudele to be about 11" below the top of the


core, causing the radiation level
above the reactor vessel to Increase
to about 5 Jf̂


2:38 am Electronic failure - The power
7:07 am supply in the Channel I linear
Crudele power level circuit failed.


11:17 Pm Fuse L-3 blew removing power from
Crudele, J.S. the control rod clutches.


2:30 am Mechanical failure of reactor
Rausch venting valve.


6:17am 10:20 am A & B - Mechanical failure of steam
Rausch valve bonnet packing.


x
(9/22/59)


9/2V59
(9/30/59)


11/9/59
(11/19/59)


n/13/59
(11/17/59)


11/19/59
ll/20/59x
(11/30/59)


12/20/59
(12/20/59)


12:57 P»
9:̂ 5 am
Canfield


11:30 pm
Canfield


9:1*5 am
Fell


Mechanical failure - turbine governor
failed to control governor.


Mechanical failure - Excessive steam
leakage of steam valve bonnet packing.


Operator error - wrong fuse was
pulled.


Autex K/2
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Date - Tims


15. 2/8/60 2:l*3̂ m
(2/8/6O) Curran.


16. 2/9/60 9:00pm
(2/9/60) Lewis


17- 2/11/60 7:20 am
(2/11/60) Rausch


18. 2/11/60 7:20 am
(2/11/60) Canfield


19. 2/15/60
(2/18/60)


20. 3/1/60
(3/1/60)


21. 3/5/60
(3/5/60)


22. 3/6/60
(3/7/60)


23. 10-2/60
(10-V60)


10:ta am
Canfield


8:22 am
Hobson


B:kO am
Hobson


1:35 am
Bishop


10:50 pm
Rausch


2k. U/20/60 10:00 pm
(V22/60) Rausch


Malfunction


Electrical - Defective Station
Auxiliaries Circuit breaker.


Loss of Power (high voltage) on
Channel II (Safety Channel)
shorted cable.


Not determined at time of report.


The negator spring for Rod #7
unwound from the negator rewind
spool causing damage to the
rod drive mechanism.


Electronic - Channel II, the linear
power scram circuit, was not
functioning properly.


Design failure.


Electrical - The design auxiliaries
breaker tripped out resulting In
a reactor scram.


Mechanical - failure of turbine
governor valve to regulate at
full power.


Reactor scrammed during normal
operations from a false high water
level. Analysis of recorded operat-
ing data following scram indicates
that the reactor water level indi-
cator drove high (off scale) Instan-
taneously causing the scram. Its
operation before and after the mal-
function appears normal.


The canned rotor purification pumps
failed and could not be restarted.


Ammex K/3
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Date - Tine


25.


26.


21,


28.


30.


31.


5/1/60 12:58 am
(5/2/60) Rausch


5/8/60 9:02 pm
(5/10/60) Rausch


6/3/60 9:1*3 pm
(6/6/60) Canfield


6/20/60 U:57 am
(6/20/60) Rausch


29. 7/16/60 5:59 am
(7/16/60) Rausch


7/16/60
7/17/60


7/18/60
(7/16/60)


7/2W60
(7/26/60)


1)-:15 am
3:05 am
10:00 am
11:45 am
7:30 am
Rausch


6:kO am
Duckworth


Malfunction


The station auxiliary breaker which
euEplies electrical power to all
plant auxiliaries •tripped. The time
delay required before the breaker
could be reset allowed condenser
pressure to increase 5 psia,,auto-
matically scramming the reactor at
1:03 am.


Same malfunction - reactor scrammed
at 9:10 pm


The lower screen in the mixed bed resin
container ruptured. It was discovered
when resin from the mixed bed column
plugged the feedwater filter.


During a military training period, the
steam supply was reduced to the tur-
bine and caused a fluctuating power
output from the generator. Fuses blew
in a voltage regulator and in the
power supply to nuclear Channel I
and Channel IV. The reactor scrammed
from loss of power to Chetpel I.


During a normal plant startup, a steam
leak was observed in the reactor top
area. Water was leaking from No. 5
control rod seal housing and from Ho.
7 control rod inlet and outlet cooling
water fittings. Steam was leaking
from No. 7 control rod housing.


During startup, the reactor was scranmed
on five separate occasions from ab-
normal operation of Nuclear Channel I.
Downtime in minutes - 5 - 5 - 10 - 10 - 3


After a plant startup following a train-
ing scram, steam was observed in the
reactor top area. Seals on the gland
water housing units of control rods


Aaaex K/k
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Date - Time


32. 7/28/60
(7/2B/60)


33. 8/22/60
(8M/60)


36. 12/3/60
(12/6/60)


3:55 am
Duckworth


10:1*5 pa
Duckworth


3*.


35-


Prior to
8/26/60
(8/29/60)


10/25/60
(10/25/60)


2:1*7 am


Duckworth


5:1*3 am
Duckworth


I:Ik ant
Rausch


37. 12/7/60 10:22 am
(12/8/60) Rausch


No. 3, No. 7 and No. 9 were leaking.
The gland water seal housing on the
three control rods were disassembled
and the rubber "0'* rings and Neoprene
scales were replaced.


A scram was caused by a reactor high
water level.


Steam leaks developed in three
original welds in the main steam
system. Water leaks were found in
two screwed fittings on the reactor
water lines to the purification
shutdown cooler.


A large quantity of used nuclear
grade resin was added to the hot-
vell by an undetermined method.


The breaker on the condenser fan
tripped and would not reset. The


breaker apparently overheated upon
loss of the fan, the condenser
pressurized and the reactor scrammed.


As outside ambient temperatures
decreased, the main air condenser
mixer and exhaust dampers auto-
matically adjusted to maintain a
1*0° F inlet air temperature. The
exhaust dampers slipped on the
motor drive shaft and shut result-
ing in high condenser temperature
and pressure. The operator immed-
iately reduced steam flow to prevent
an automatic scram due to condenser
high pressure. As steam flow was
reduced, reactor pressure increased
and the plant scrammed automatically
at 335 psig.


During a normal plant check, the
condensate circulating pump motor
was found to be overheated and
before it could, be secured, the
motor shorted and stopped.


Annex K/5
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Date -.•• Time Malfunction


38. 12/16/60 6:30 an The utility bus breaker supplying
(12/19/60) Rausch power to the motor control center


tripped panning loss of .the. main
condenser fan. Before steam- flow
could be reduced, the main condenser
became pressurized and automatically
scrammed the reactor.
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Memorandum


FROM :


SUBJECT:


February 13, 196l


AHHEX H


Curtis A. Kelson, Director
Division of Inspection


Forrest Western, Deputy Director
Office of Health and Safety


3MPLICA030BS OF AN 3L-1 IHCIDEHT TO PUBLIC HI A POPULATED AREA


In response to your request for a statement "as to the impli-
cations of an SL-1 incident to the public in a populated area,"
the following discussion is based in part on the Information
provided you by E. B. Johnson in his memorandum of February 1,
1961. This discussion is summarized as follows:


SUMMARY


If the SL-1 incident had occurred la a populated area, persons
outside the exclusion area would not have received serious
doses of radiation during and Immediately following the explosion.
It is unlikely that any such person would have unavoidably re-
ceived a radiation dose larger than he would be permitted on an
annual basis under current standards of radiation protection;
that is 0.5 rem (500 mrem). Depending upon such factors as
relative location of nearest residents, meteorological conditions,
and season of year, institution of countermeasures to limit
exposure to radiation directly from the reactor or from foods
produced in the immediate area might be required within periods
of time ranging from several hours to two or three days. Appro-
priate measures might include the erection of a shield around
the reactor building or alternatively the evacuation of persons
living adjacent to the exclusion area; the control of certain
foods; and the administration of stable iodine to reduce the
uptake by the thyroid of radiolodine ingested or Inhaled. It
is likely that the biological effects of exposure to radiation
would be much less Important than other effects such as emotional
stress, inconvenience, and economic loss.


The above conclusions are based upon the following considerations:


It would be desirable to consider separately those exposures to
radiation and to radioactive materials which would have occurred
before effective countermeasures might have been taken and those
exposures which could be avoided if effective countermeasures
were preferred. It is also necessary to consider that the same


(continued)


Annex M./1







110 SL-1 ACCIDENT INVESTIGATION BOARD'S REPORT


series of events in the reactor nay be expected to produce
a different set of results in a populated area due to differ-
ences in such factors as


(1) the design of the reactor building;


(2) the size of the exclusion area;


(|>) seasonal and meteorological conditions;


CO relation of local vegetation to food supplies, etc.


As a first approximation to the assessment of the effects on
a populated area, one estimates the radiation doses which would
have been received by persons in the vicinity of the SL-1 area
during and following the accident. Some of these estimates are
based upon measurements at the locations for which the estimates
are made and are considered to be reasonably good; others are
extrapolations supported by secondary information and are con-
sidered to be "ball park11 figures. All estimates are "out-of-doors"
exposures. Exposures of persons indoors would be less, depending
upon construction and other factors.


1. Prompt gamma and neutron radiation from the nuclear excursion.


The memo cited above quotes an estimated dose of 300 millirem
at the boundary of the exclusion area.


Shielding around the reactor would have effectively prevented
any radiation from this source, except a small amount which es-
caped through the top of the reactor and was scattered back by
materials in the building and by the atmosphere. I believe the
estimate is probably on the high side.


It may be observed that the dose received by persons at
greater distances would be much less than at the boundary; e.g.
at 500 feet from the boundary the dose from this source would be
less than one-tenth that at the boundary.


2. Whole body exposure to gamma radiation from radioactive
materials released from the building to the atmosphere.


Persons near the path of the released activity, as they moved
downwind, would receive doses of radiation which wbuld depend
upon effective distance and time of exposures.


(continued)
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The total radiation dose Measured out-of-doors over a period
of several days on film meters at a point 0.8 miles south of
the SL-1 was less than 10 millirems.


By extrapolation from secondary observations, the following
cprresponding radiation doses at other locations were estimated:


Boundary of exclusion area (downwind)


Atomic City, 5.3 miles from SL-1


East of Atomic City, center of radioactive
plume <̂  3 mrem


3. Radiation dose to the thyroid as a result of inhalation of
radioiodine.


From measurements of radioiodine removed from the air by
continuous samplers, the following total radiation doses to the
thyroid were estimated:


Atomic City 1 millirem


East of Atomic City 3 millirem


By extrapolation, corresponding doses nearer the SL-1 were
estimated:


Boundary of exclusion area 100 millirems


0.8 miles south of SL-1 . 10 millirems


Although only a fraction of the radioactive material escaping
to the atmosphere from the building is believed to have escaped
during the first several hours following the accident, without
detailed knowledge of possible variations in wind direction, one
cannot conclude what fractions of the above doses may have been
received in corresponding periods of time.


k. Radiation doses which could be largely avoided by effective
counte measures.


(a) Radiation from radioactive materials in the reactor
building.


(continued)
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Because the reactor had been shut down for 10 days preceding
the accident, the level of radiation from the radioactive
material in the reactor was decreasing-rather slowly (about
one-half in sixteen days,. ). Total radiation doses from this
source during the first few days following the accident would
be nearly proportional to the length of exposure. The follow-
ing dose rates were observed:


At the nearest boundary of the exclusion area,
120 feet from the reactor, about 600 millirem/hour


300 feet from the reactor,


2,000 feet from the reactor,


If the reactor had been located in a populated community with
the same exclusion area, persons living adjacent to the boundary
of the exclusion area would have required some countermeasure
(e.g., evacuation within the first few hours) to have avoided
excessive exposure from this source.


(b) Radioactivity in food.


Depending upon the location and the season of the year, occurrence
of the SL-l accident in a populated area might have resulted in
excessive quantities of radiolodine in food, particularly vege-
tables and milk. While no vegetables were involved in the SL-l
incident, maximum concentrations of radloiodine on sage brush
indicate that vegetables growing downwind from the reactor might
not have been usable for several weeks after the accident.


The nearest cows were several miles beyond Atomic City. On the
basis of concentrations of radloiodine observed in samples of
milk taken from farms In this area, it was estimated that the
total dose to the thyroid of a child from daily use of the milk
would be less than 100 millirems. By extrapolation based on
comparative concentrations of radioiodine in the environment at
other locations, it was estimated that if the cows had been at
locations nearer the reactor, daily use of their milk could have
resulted in the following total doses to the thyroid:


(continued)
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Atomic City orm «4nj* 300 millirem


East of Atomic City 900 mLLUxem


0.8 miles south of SL-1 3 rem


These numbers are not directly applicable to other areas and
seasons of the year because of differences in feeding They
do suggest, however, that if the accident had occurred in the
midst of a milk producing area, control measuresTavoid £
cessive concentrations of radioiodine in milk might have been
necessary. °̂
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CHAPTER II


SL-l Rod Drive


Description; (General) Figures 8-10


Die core structure of the SL-l is designed to accooodate nine
control rods, although only five are presently being utilized.
These five control rods are composed of cadmium sheets vith
aluminum-nickel alloy cladding and are of cross type construction
(see figure 1). The remaining four unused control positions vill
accomodate "T" type control rods.


The control rods in their fully inserted position in the core
extend 3 1/8 inches belonr the nominal lover fuel dimension. Stain-
less steel ball-Joint end fittings are attached to the upper ends
of the control rods. These are used to connect the control rod to
the rod drive mechanism by means of a ball Joint gripper located
at the lover end of the rod drive extension shaft. A set of con-
centric springs located in the upper portion of the housing acts
as a shock absorber and positive stop during rod drops, (see
Figure 2)


Vertical linear motion is imparted to the rod by a rack and
pinion gear. The rack and pinion gears, the pinion support bear-
ings, and backup roller operate in a saturated steam atmosphere
above the reactor vessel.


A seal is used vhere the pinion drive shaft penetrates the
rack housing. This seal assembly consists of a five element
labyrinth pressure breakdown seal. The seal has 5 stationary and
5 floating rings. The guide bushing is fluted to allov easy pass-
age of the vater that is introduced between it and the seal
elements. This vater provides cooling for the seals and prevents
outward steam leakage by assuring a flow of vater into the reactor
vessel. Leakage thru the seal assembly Is collected by a lantern
ring and returned to the condensate tank.


The control rod drive motor and position indicator assembly
are located outside the concrete biological shield above the
reactor vessel. A universal coupling connects this assembly vith
the pinion drive shaft.


The transmission assembly consists of 2 clutches, and 2
springs. An electromagnetic clutch is used to transmit the force
necessary to drive the control rod in either direction. If the
electromagnetic clutch should fall, the cam clutch, vhlch is
unidirectional, vill drive the rods down.
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The rod drives vere designed for operation with two negator
springs attached to each pinion abaft to limit free fall shock
forces. Control rod operation of SL-1 has revealed that rod drop
tines increase following reactor shutdown. A buildup of particu-
late matter was observed to occur in the water seal rings, pinion
bearings, bushings, and rack housing areas. When this buildup
interferes vlth rod performance and prevents the rod from meeting
prescribed rod drop requirements (k feet per second approximately)
the condition can be temporarily corrected by removing one of the
negator springs. The negator springs are mounted just above the
pinion support bearings.


A gear on the negator spring drum drives the gear train that
is coupled directly to the position Indicator synchro-transmitter
and micro switches. This arrangement assures the operator of
positive position Indication at all times during operation. Ibe
micro switches are used to operate the upper and lower limit
switches, control panel Indicating lights, and electric motor
interlocks. Adjustment of these micro switches is the responsi-
bility of the instrumentation section.


Control rod travel is limited to 2.85 inches per minute for
the k outer control rods and 1.85 inches per minute for the center
control rod.


There is no gang switch for control rod operation. All rods
are withdrawn and inserted individually utilizing a selector
switch wired to a single drive switch with the exception of #9-
Hals is the only rod that has an individual drive switch and
can be driven independently with regard to direction in reference
to any other rod movement.
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WELD
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Removal of Control Rod Drive


1. Conditions to be satisfied before the unit can be removed


a. Reactor scrammed and brought to atmospheric pressure.


b. Reactor water level raised to bottom of plug nozzle
in reactor head.


Removal of Motor and dutch Assembly. (Reference Figure |3)


1. Disconnect electrical connection (#L) to isolate unit
electrically.


2. Loosen 2 set screvs (#2) and slide coupling off spline.


3. Remove k hold down bolts and remove motor and clutch
assembly.


k. Manually slide control rod drive shaft from concrete
shield block.


NOTE: 1tois procedure is identical for all rods.


Remove Biological Shielding*.


1. Remove top shield plug utilizing a spreader bar and the
overhead crane, this plug is constructed of laminated steel and
mason!te.


2. Remove the four key blocks using the overhead crane.


3. Move the five concrete blocks avay from the reactor vessel
using chain sling and overhead bridge crane.


Remove Rod Drive Mechanism (Reference Figure fc)


1. Secure feedwater valve to Isolate rod drive seals from
feedwater pump pressure.


2. Disconnect inlet and outlet lines to rod drive seal
assemblies. (#L and fffe) respectively.


3. Remove tie rod studs (#3)


k. Remove seal assembly and place on a clean blotter paper.


5. Remove pinion shaft extension (fr) from thimble (#5).
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Place on clean blotter paper.


6. Remove socket head nuts (j6) using Allen vrench and toft


7. Lift off thimble (#5). Caution; this Item !• very heavy
and cumbersome and oust be carefully balanced during removal.


8. Remove two retaining rings (jf*7) and remove pinions and
bearings (/8)


9. Secure special tool CRT #L on top of rack (J9) and raise
rod not more than b inches. Secure "C" clamp to rack at the top
of spring housing


10.
nut


11. Secure special tool CRT #L to top of rack and remove "C"
clamp, then lover control rod until the grlpper knob located at
upper end of fuel element makes contact with the core shroud.


12. Remove 8 socket head cap screvs (#L3) and lift off buffer
spring housing and pinion support assembly (#U) and place on clean
blotter paper..


13- Secure two 3/8 Inch eye bolts into spring housing (#L5).
Lift off spring housing and place on clean blotter paper.


lU. Place special tool CRT #2 over rack and extension rod (#L6)
and secure special tool CRT #L to rack. Connect special tool CRT #2
to hook of overhead crane and take up the weight of rack and exten-
sion rod. Rotate special tool In counter- clockwise direction; this
action disconnects the split coupling (#L7) from the control rod
grlpper (&8) located at the lower end of the extension rod. The
special tools and extension rod are then lifted out by the over-
head crane as a single unit.


Installation of Control Rod Drive


1. Assembly of the rod drive mechanism, replacement of
concrete shield blocks and Installation of motor and clutch as-
sembly are the reverse of disassembly. Replace all flexitallic
gaskets Insuring that all mating surfaces are wiped clean with
alcohol or other comparable cleaning agent. Particular care should
be taken when securing the rod drive seal cooling lines and fittings.
If not properly fitted up considerable leakage will occur and result
in a loss of feedwater and pressure.
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Disassembly and Assembly of Components


1. Seal Disassembly. (Reference Figure k)


a. Remove snap ring (#L9) and coupling (#SO). Tape snap
ring and key (#21) to coupling to prevent loss of these items.


b. Remove five socket head cap screvs (#22) and bearing
retainer (#23).


c. Remove bearing locknut (#2fc) and 5 socket head cap
screvs (#25) and remove vater gland seal (#26).


d. Remove seal shaft (#27).


e. Remove lantern ring (#38).


f. Remove 5 seal diaphrams (#29) and floating ring (#30).


g. Remove retaining ring (#31) and stellite bushing (#32)


NOTE: The seal diaphrams and floating rings must be kept in pairs
and in the order of their removal from the seal housing
as they must be replaced in their original order. All parts
of this assembly will be cleaned using acetone or alcohol
and dried with soft lint free material.


NOTE: The assembly of this unit is the reverse of disassembly.


Spring Bousing and Pinions Support Disassembly.


1. Remove k socket head cap screvs (#33) and remove backup
roller


2. Remove 6 socket head cap screvs (#35) and remove spring
housing (#10).


3. Remove spring seat (#36) and two compression springs (#37)
and (#38).


NOTE: Assembly of spring housing and pinions support assembly is
the reverse of disassembly.


Clutch Unit Disassembly (Reference Figure 3)


1. Remove motor from base.


2. Disconnect and tag clutch pover vires.
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3. Remove change gear (#39).


It. Remove Instrument pad.


5. Remove 2 socket head cap screw (#K>) and hearing cay


6. Remove spline (#2), bearing (#*3), and shaft assembly


7. Remove 2 set screws
hole (#fc?) in cam clutch cover
and bearing (#50).


8. Remove negator spring drum (#51), cam clutch (jb6), and
magnetic clutch (#52).


IOXB: Assembly of this unit is the reverse order of disassembly.
The refacing of the magnetic clutch is accomplished in
the same manner as described in Chapter I, pages U-13>


Installation of negator Spring. (Reference Figure 3)


1. Loosen set screw and remove coupling from motor and clutch
assembly.


2. Drive rod out until the position indicator in the control
room reaches approximately 28 inches.


ROTE: Limit switches must be by-passed.


3. Remove socket head cap screws. (53-5*0


k. Install negator spring (55 or 56) in slot on negator
spring drum (51) and replace socket head cap screws (53-5*0*


NODS: Removal of negator spring is accomplished in the reverse
procedure described above.
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" < ' . . , . • ANNEX O


REACTIVITY MAGNITUDES AMD ADDITION RATES
Iff NUCLEAR EXCURSIONS


by W. E. Nyer


Under the assumption that the SL-l Incident vas the consequence


of a nuclear excursion, the following questions arise concerning


the nature of the incident:


* 1. What transient pressures vere generated?


2. What vas the nuclear energy release?


3. What reactor period vas attained?


4. What rate of reactivity addition vas required?


5. What total reactivity addition vas necessary?


The latter tvo questions are of special value in assessing the


plausibility of various modes of initiating excursions.


The Spert reactor excursion studies provide information on


comparable, but less violent situations, over a vide range of core


characteristics and conditions". Most of the important parameters


of the SL-l core fall, within the range of values of these
\ " -


parameters in the Spert experiments. These similarities invite


a measure of confidence in the qualitative features that can be


estimated for the kinetics of the SL-l core; however, the


important differences between the SL-l reactor and the Spert cores,


combined vith the differences betveen the incident and the


experiments, make a quantitative evaluation out of the question. In


particular, a fuller knowledge of the void and temperature


coefficients is usually obtained for Spert cores than existed


for SL-lj the Spert experiments have not included tests in


which pressure effects comparable vith those in the incident
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were generated, which are primarily in the destructive regions


of reactivity additions! distorted flux patterns may have


existed in the SL-1; and the number and the thickness of fuel


plates in the SL-1 vere considerably different from Spert cores.


None-the-less, the experience and data obtained from the Spert


program may be extrapolated to indicate some likely features of


destructive excursions and, taken with the destructive Borax


experiment and the known SL-1 core parameters, they may be used


to estimate the kinetic characteristics of the SL-1 in order


to attempt to answer the above questions.


On the basis of the physical damage evident in the SL-1


reactor, past experience would indicate that the incident was one


in which the reactor was super-prompt critical, and melting of


the fuel plates occurred to a significant, but not preponderant,


degree. It is unlikely that transient pressures capable of


causing such damage would arise unless some melting occurred. For


this reason, a plausible lower limit for this incident is an


excursion which raises the hottest fuel plates at least to the


melting point. The range of reciprocal period, C\, required


to approach the melting point for the applicable Spert cores is


from 200 sec to kOO sec ", with resultant transient pressures


in the neighborhood of 100 psi. It is estimated that the SL-1


kinetic behavior would lie in the range of the above cores


subject to the differences due to neutron flux distributions


and fuel plate differences. The latter would make it possible


to produce melting at lower0\ for the SL-1 core. However,


with reasonable confidence, it can be estimated that for the


AHHEX 0/2
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following excursion some melting would occur in the SL-l core:


"1sec
periodr̂ / 5 msec


Energy release/V kO MW-seconds
Transient pressure A*100 psi


Using 5̂ /isec for the prompt neutron lifetime,̂ , and 0.65$ as


the delayed neutron fraction, the required reactivity addition


is the following:


k̂ prompt /Vl«l#


or Ak total A;1.75#


In addition to the above requirement on the total reactivity


to be added to the system, there is also a requirement on


the rate at which it must be added to produce an excursion. The
t


required rate, k, at which reactivity must be added for the


reactivity to appear as a step of magnitude OC =flkp//̂  is given


by the formula


"f" is a slowly-varying logarithmic function of the initial


power and the rate of reactivity addition which, for this situation,


has approximately the value 15. With rearrangement and appropriate


values of the constants inserted, the formula becomes
i
k(% /sec) = 6


This relation is relatively exact since the only reactor


parameter that enters in a strong way is the prompt neutron '


lifetime.


It is apparent as a general property of this relation


that large excess reactivities require extremely high insertion
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rates which, in turn, require acceleration values not readily


obtainable without special devices.


The acceleration requirements can be Illustrated by the


following considerations. Assuming that the reactivity


introduced by a control rod is proportional to its displacement,


the reactivity added at any time is proportional to the square


of rate of reactivity addition divided by the acceleration. At


the same time, for this reactivity to be added as a step requires


that the rate of addition be proportional to square of the added


reactivity. Thus, the acceleration is proportional to the cube


of the reactivity to be added.


These considerations on required accelerations and reactivity


addition rates can be applied to the present situation to estimate


a reasonable upper value for attainable period in the SL-1. Use


must also be made of measurements by Combustion Engineering, Inc.,


(C. Wayne Bills, Chairman, Technical Advisory Committee, personal


communication) of the speeds with which a mockup of the No. 9 control


rod could be manually lifted. The measurements can be interpreted


as requiring an effective upward acceleration of about 1 g acting


over the early part of travel. Rod .speeds as high as 6 ft per


sec are attainable, with corresponding reactivity insertion rates


in the neighborhood of 15$ per sec. Table I, prepared by Mr. A. H.


Spano, shows that this would result in an excursion with a 3.4 msec


period and an available prompt reactivity of 1.6$. Thus, for any


rod-worth up to this value, the demonstrably attainable rod speeds


indicated by the experiment would permit all of this reactivity


to be inserted in an excursion.
ANNEX 0/k
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On the other hand, twice this reactivity would require


insertion rates of 6O% per sec and net accelerations in the


neighborhood of 8 g. This would yield a period of 1.7 msec.


The available rod-worth data indicate decreasing worth for


large displacements, which would require a greater acceleration


than the estimated 8 g. Thus, it would appear that the rates


attained in the experiment are very nearly upper limits as well


as being readily attainable values.


Table I - Reactivity Addition Rates


Akp


0.1


0.2 if
0.4


0.6


0.8


1.0


1.6


2


4


6


8


10


i


(#/sec)


0.06


0.24


0.96


2.16


3.8


6.0


15


24


96


216


384


600


(seer"1)


18


36


73


109


146


180


290


360


730


1100


1500


1800


peri<
(msec


55


28


14


9


7


5-5


3A


2.8


1.4


0.9


0.7


0.55


Spert experience extrapolates to energy releases between


40 MW-seconds and 200 MW-seconds for excursions with6\equal


to 300. This would undoubtedly result in significant melting


of fuel plates and generation of transient pressures in excess
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of several hundred psi.


Considerably refined estimates could be made with reliable


flux information and reactivity values for the No. 9 rod or by


more detailed comparison of Spert and SL-1 data. Dr. J. R. Dietrich


(C. Wayne Bills, Chairman, Technical Advisory Committee, personal


communication) has attempted this, and his analysis suggests that


an fine'rgy release in the 100-200 MWs range would be consistent


with the observed results. He also suggests that internal melting


and surface melting could occur for periods as long as 12.5 msec


(<*? 80 sec -1) and 5-3 msec ̂  190 sec -1), respectively. He


estimates that the total energy stored in fuel plates would T>e about


20 MW-seconds for the internal-melting case and 80 MW-seconds for the


surface-melting case.


Excursions of considerable magnitude have been obtained at


Spert by other means than rapid injection of large excess reactivities.


Essentially steady operation with large reactivities compensated by


voids have also brought this about by self-induced oscillations which


collapsed the voids.


In the SL-1, it would be possible for slow withdrawal of the No.9


control rod to produce such an excursion. This would require greater


reactivities than the equivalent cases discussed above because some


bulk-water heating to the boiling region would be necessary. However,


this is offset to some degree since greater violence usually


accompanies excursions initiated from high temperatures than from low


temperatures. This would also require that the rod be maintained


in the withdrawn position for times at least as long as seconds
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and possibly as long as minutes. The tine scale for this


situation to develop is sufficiently long that corrective


action by an operator is ordinarily possible, provided he


is aware of the developing power increase.


In summary, the observed mechanical damage in the SL-l


incident is consistent with excursions with a reciprocal


period, <3L, in the range 200 sec'1 to 290 sec'1. Correspondingly,


the periods would be 5 msec to 3A msec, the transient pressures


would range from a hundred psi to, perhaps, somewhat less than


a thousand psi, and the energy release would range from kO MW-


seconds to 200 MW-seconds. The attainable rates of reactivity


addition would permit the necessary reactivity to be introduced


to the reactor provided it were available in the control rod.


It is unlikely that significantly greater amounts could be


Inserted, nor does it appear that significantly greater rod worth


existed. It is possible, but less likely, that the Incident


could be produced by very slow insertions of reactivity.


Improvement in the values of the estimates by refinement in


the analysis is not to be expected without new information


becoming known.
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ASSES. P


REACTIVITY ADDITIONS TO SL-1 REACTOR
SIBCE COBSTRUCnOH


by W. K. Erge*


1. Expected Reactivity lacrease


..reactivity of this -reactor increased at -the, 'beginning of core life


as- the- bumup of poison overcompensated the loaa of reactivity by


burnup of fuel, fission-fragment buildup, etc. After such of the


boron -was burned up, the reactivity losses due to burnup of fuel,


fission -fragment buildup, etc. , dominated and reactivity decreased.


The reactivity thus vent through a maximum. In the Hazards SunBary


Report §/ (p. 38 and fig. 28) it was estinated (see Section III


D3ĥ  and Figure 28*) that the maximum reactivity would exceed the


reactivity of the fresh, reactor by about 0.656 corresponding to


one or two. Inches in the position of the central control rod In


the region of this rod's largest differential worth. The maximum


* In addition to the approximations and assumptions listed in the


reference, the following assumptions were made: a) about 11% of


reactivity would be controlled by boron, and b) the boron burnup


would proceed effectively as if the boron was distributed uniformly


In the fuel "meat". The time of the maximum is read from the curve


to be 300 days of "operation at average power". The average power


assumed was 1.73 Mwth, according to D. H. Shaftman, private coamuni


cation. Annex P/l
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was- estimated to occur roughly at 500 Mw days*. At the time of


the incident, 900 Mw days, the reactivity would have returned to


.its-original value.


Later, another calculation was oade by Combustion Engineering, Inc.


According to this calculation, the maximum of reactivity would


exceed- the reactivity of the fresh reactor by much more than the


-amount-computed in the original Hazards Report (two inches of the


fivê rod bank position). Furthermore, at the tine of the incident,


the reactivity would just have reached its maximum.


2-Observed .Loss of Boron


In. addition to the scheduled nuclear burnup of boron, some boron


was lost by damage to the boron strips. This additional loss caused


a-further change In critical position of the five-rod bank by 2.5


inches, so that this critical position had changed by ̂ .5 inches


as compared to the original value in the fresh reactor. This is


an experimental result, obtained in September I960. It should be


emphasized that the critical position of the center rod, in the


cold reactor, with Xe decayed, and the off-center rods inserted


to indicated zero, was measured in September I960 and found to be


lit.3 inches.


An attempt was made to compensate for this loss of boron by the


addition of cadmium strips. This resulted in a change in the critical


position of the rod bank, retrieving about two-thirds of the above 2.5


inches. Annex P/2
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-3»- Loss of B*?roB Bo1r ObBQrvgd


djor hfltd T>f gp loalnc boron i*y>/*hffBi'*fllil.Y IB ap


trolled, but observable, manner up to at least August 19$Q, the


question may î tvirally ̂ terAiged whether further- mechanical boron


loot occurred after this, time but prior to the Incident. From


the data presented by Combustion Engineering, Inc., the control


rod positions - for comparable conditions of the reactor - remained


the same. From this it may be concluded that little or no boron


was loet mechanically. However, the -number of the control -rod


positions presented in this connection is very small. The reason


for this is the desire of CEI to use only data obtained under


of control-


rod position records, .and an attempt is being made to obtain some


information from these records .


The ̂point Jias also- been made, that £ome boron. -may have been lost


.from -the core and have been carried around Jay the boiling water


-whl le -the -reactor was operatinĝ  Thus the reactor would have been


poisoned by this boron while the reactor was in operation and most


of the control -rod readings were taken. However, after the prolonged


shutdown, this boron would have settled and the poison would have


disappeared.


The water volume in the core was 6-7 cubic feet and the total amount


of water was about 100 cubic feet. Thus only a small part of the
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floating, boron would nave been In the core and the poisoning would


have, .been negligible. Also, settling of floating boron would have


been, noticed after other shutdowns, had it occurred.


The buraup of boron up to the tine of the incident amounted to 5$.


Even allowing .for the known mechanical loss of boron, the reamiaing


boron Txcft0 *̂*̂  1rh° shiiitflffwn margin ± BO *hfl* Its loss - hf fl it


occurred - would have .made the reactor critical.


k. Loss of Cadmium Strips


Each strip was worth less than 0.2-inch in rod-bank position. Unless


the unlikely loss of several strips is postulated, loss of cadmium


strips would not have been a significant reactivity addition.


5~ Mechanical Loss of an Off -Center Control Rod


Ere -incident removal of an off-center control rod is unlikely on the


basis of the presently, available post -incident information. However,


had an off-center rod been lost, the reactor would have been close


to critical before the central rod was withdrawn. This statement is


based on the report, referring to room temperature, that "in the


fresh core, wihout poisoning by Samarium-149, it is doubtful that


shutdown would have been possible with two off-center control rods


at 30 inches". Since then the reactor has increased in reactivity


partly due to mechanical loss of boron, and partly (at least according


to CEI) by the expected burnup.
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Partial -removal of an off -center control rod prior to the incident


i?ora't1gTilny Vwvt "bf**?! t̂iMS**** -by a "brgftlc of the- -rod- extension


or of the mechanical stop -near the top of the rod extension. la


spite... of th1? Iffrĝ  •f «>>»<»«» •Kfrat. i->/%r»fl«ff<->T|ni']y Tjâ  flppi f o/̂  Q̂ the- rods


f -rool y;


HoveYery -Jhad-4dift. -break occurred̂  jua. off -center rod could fall partly


out .of -the reactor, leaving about 10 laches of poison overlapping


the actiare •aterial.


The central rod bad a long follower and could not fall that far.


Besides it was found above the core.


6. Bumup of fla*"-»unHa the Control Rods


If- the high-cross section caflaium in the lower part of the central


control rod had been wholly or partially burned up by neutron


absorption? A slight withdrawal could have brought the reactor


critical* However, this possibility seeas to be ruled out by
13


the following calculation. The flux at the center was 3 x 10
2


n/cm sec; due to the flux depression near the rod it was probably
13 . 2


no more than 10 n/cm sec at the rod surface. The neutron current
13 . 2


entering the rod from both sides would then be 0.5 x 10 n/cm sec.


The reactor had achieved 900 MvD, or 300 days of full -power operation.
19 , 2


The nvt entering the rod was thus 13 x 10 n/cm . The cadmium sheet


was O.o6o -inch thick; the density of cadmium is 8.6 g/csr and the


abundance of the high-cross section isotope Cd 113 is 12£.
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21J5*iom-..t.hi* Ifcgaa- be computed that thereare £L6*5 x 10 atoms


of Cd 3 per cm .. The buraup is thus only 1996. She fact that


the rod la black to thermal neutrons is not changed.


7. Melting of Cadmium


If..-the. -cadmium iad melted, it could conceivably run out pf the


--jOumlnum sleeve, The melting point of cadmium 4.* 321° C . The


operating temperature of the water was k20° F = 2ld° C §/ p. 11


aad a temperature drop ia exceas of 100° F from the cadmium to


the water -could not be postulated even duriag the high power


-operation and the cotippicted chuggiago Besides, loss of cadmium


would have ahown up ia the control rod positions during reactor


operation*


* * # *


la summary it may be said that the f resit cold reactor could have


been, brought to criticallty, with all off -center rods Inserted, by


withdrawing the center rod to 19 inches above indicated zero. At


the time of the incident, a smaller withdrawal would hare been


sufficient, but the presently available evidence makes it very


likely that crlticality would only have been achieved by withdrawal,


substantially in excess of the allowed k inches. It may be added


that the reactivity per inch of the central control rod is small


if the rod is withdrawn only slightly above Indicated zero. It
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-voiild.be difficult to..see hov reactivity-coû d be inserted suffi-


ciently fast for the incident, bad the rod only been withdrawn


slightly,, even, if a. alight withdrawal had la some unexplained


manner achieved criticality.
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ANNEX Q


SIGNIFICANCE OF CHEMICAL REACTIONS IN THE SL-l INCIDENT


The occurrence of chemical reactions has been postulated as a


possible cause of the SL-l incident. It has been estimated that


the energy release in the Incident was about 50 mw-sec. Such an


energy release by chemical reaction alone would require the


complete reaction of four SL-l fuel plates or the reaction of


klOO liters of hydrogen and 2250 of oxygen. However, chemical


reactions alone are insufficient to explain the known details of


the incident.


It has been postulated more reasonably that chemical reactions


may have occurred sufficient to raise the control rods and initiate


a nuclear incident. It has been shown in a number of investigations


(see Higgins and Schultz - IDO-28,000 and review by Epstein - GEAP-


3335) that initiation of a chemical reaction between aluminum and


water requires melting of aluminum; in fact, self-sustaining


chemical reactions initiate only when the aluminum temperature is


raised above 1170° C and dispersed with a mean particle size of


about 200 u. Thus, means of melting the aluminum core and elevating


its temperature to the range indicated are required. It is shown


in ANL-571^ that 12 hours after shut down, the core may be uncovered ,


to a depth of over two feet without serious elevation of the aluminum


temperature. It is thus unlikely that decay heat alone could cause
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elevation of aluminum temperatures to the required range at the


time of the incident. Because of the good, conductivity of aluminum,


propagation of forming ftloBg a fugl plA-'te is liacoii?̂ l'gĝ >l̂  go long


aa the plate can conduct to a water reservoir. Thus, Initiation of


reaction in locations such as irradiated fuel would be expected to


quench, instantly in a submerged core.


Collection of hydrogen and oxygen in a combustible mixture at some


location still requires some means of igniting the mixture. It is


shown in the report AECU-332? that spontaneous ignition of a com-


bustible hydrogen-oxygen mixture will not occur at temperatures


below about 950° F.


Thus, no plausible hypothesis has been conceived which postulates


chemical reactions as the cause or initiating means for the Incident.


It is quite conceivable on the other hand that chemical reactions


may have served to increase the severity of the nuclear incident.


Examination of the metallic debris for extent of oxide formation


and crystal structure of the oxide formed may serve to indicate


the amount of reaction and the temperature at which such reaction


occurred.
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ANNEX R


INTERVIEWS CONCERNING CHEMICAL AND
METALLURGICAL BEHAVIOR OF SL -1


Dr. Benjamin Lustman, Board Consultant


To gain unpublished or up-to-date information eeneefting the chemistry


and core metallurgy of SL-l core I, interviews were held with per-


sonnel of Combustion Engineering at Idaho Falls and Argonne National


Laboratory in Chicago. Summarized below is the significant informa-


tion developed in the course of these interviews:


I. Chemistry of SL-l Core I Operation
Date: January 10, 1966
Consultant to Investigating Board - B. Lustman
Combustion Engineering - Chief Chemist; Nuclear Division,


Windsor (part-time)j Plant Chemist; SL-l site.


The Plant Chemist has been, the only chemist at the SL-l site during


recent months. He is a 1953 graduate chemist, and, before assignment


to the site, was employed by CE at Windsor on chemistry activities


associated with the S-l-C project. At the time of the transfer to


the site in May, I960, he was one of three chemists assigned to SL-l


operations, but has recently been the only contractor chemist at the


site. He has been involved recently in ordering equipment to permit


analysis of radioactive contamination of plant water. All radioactivity


analyses have hitherto been performed by CPP personnel at the NRTS.
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Routine control of water chemistry was performed "by military personnel


and involved measurement of pH and resistivity, twice each shift during


operation. Although plant operation specifications permit pH to


vary between 5-5 and 7-0 and water resistivities of 500,000 ohm cm,


water has recently been controlled at 6.5 - 7-0 pH and greater than


750,000 ohm-cm resistivity. Subsequent discussion with Argonne per-


sonnel indicated that, at the low water flow rates involved in the


SL-1 plant, water chemistry control to maintain minimum aluminum


corrosion rates at as high a purity (or resistivity) value as possible


was preferred over operation with low pH» Since such operation also


minimizes corrosion rates of the stainless steel portions of the plant,


such tightening of the water chemistry limits was considered beneficial.


Water purity was maintained within specified limits by use of the


purification system. Reactor water was pumped at a rate of 1.5-2 gpm


through a regenerative cooler, cloth filters, mixed bed and hydrogen


form cation resin ion exchangers, and then back t© the reactor vessel.


Control of resistivity was maintained by flow through the mixed bed


resin and of pH by adjustment of flow through the cation resin. The


resins were not regenerated and, during normal operation, were expected


t© survive for six months of operation. However, because part of the


operator training schedule involved changing the resin beds, in practice,


the beds had been changed on the average every two months. Most of the


contamination in the resin beds was considered to be Na-2̂  activity,
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although no detailed radiochemical or chemical analysis of the de-


posits had been made. The filters were also changed every two months,


apparently because of buildup of radioactive participate matter;


again no analyses were reported of particulate matter on the filters.


While no attempt was made to control water chemistry during shutdowns,


it was apparently a practice periodically to record pH and resistiv-


ity during such periods. During shutdown and maintenance periods,


water was added to the vessel from an open 1000-gallon drum; further-


more, removal of the control rod drive thimbles during the December 23-


January 3 shutdown and in-leakage of air after cool-down of the system


ensured the dissolution of air in the reactor water. Because of the


residual activity of the core, it should be possible to observe the


radiolytic formation of nitric acid (or of HE,) under such conditions,


although the CE personnel were apparently unaware of such occurrences.


Compilation of the water chemistry records during the shutdown period


may thus be of value in revealing chemical changes in the reactor water


at the time of the incident. In this connection, it was the Plant


Chemist's recollection that pH changed from a shutdown value of 6.5


to a value of 6.2 a few days after shutdown.


Measurement of fission product activity levels during recent months has


revealed n© increase over that observed in the past, indicating that no


observable gross failure of fuel plates had occurred. Because of the


unavailability of suitable radiochemical equipment at the site, it has
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not been possible to infer the source of radioactivity, whether stir-


face contamination, cladding contamination, or fuel plate defects.


The principal activity in the reactor water had been Na-24 activity


formed by an n, alpha reaction with aluminum. The activity levels


appear to be inordinately high, 2.11x10 dpm/ml at 3 mw operation


during recent months of operation. Subsequent inquiries revealed
k


that activity levels in the MER and ETR are of the order of 10 and


10' dmp/ml, respectively, in spite of their much higher neutron flux


levels (albeit lower operation temperatures). It is further significant


that AKL reported Na-24 activity levels of about 6 x Kr dpm/ml, during


early operation. This increase by a factor of three may be of importance


in indicating progressive metallurgical deterioration of core components.


It was further noteworthy that increase in reactor power of about 6<yf>


to ̂ .7 nw increased steady state Na-2̂  activity levels mare than


t© 1*. 72x10 dpm/ml. These levels of activity should be compared with


those noted in Borax III and Borax IV.


Particularly after observation of failure of the B-A1 poison strips,


a number of attempts were made to detect the presence of Bin the reactor


water, to n© avail, although indications of the presence of Cd in the


water had continually been noted. An observation made during the testi-


money that a whitish deposit formed in the neighborhood of a leak in


the vessel head analyzed high in boron content was confirmed by the


Plant Chemist, but attributed by him to reaction of the steam with the
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B-Fe shielding pellets used in the head rather than to deposition


from the reactor water. Considering that this plant was the first


reactor use of the alloy X-8001, rather surprisingly, no provision


was incorporated in the plant for analyzing the reactar water for


"crud" or suspended solids. The only observations recorded were


those of total solids, dissolved and undissolved, present after the


purification filter, and in general these showed the presence of less


than 1 ppm solids. No smears have been taken of deposits upon the


vessel or pipe walls.


The main conclusions drawn from this interview were the following:


1. Plant water chemistry was well controlled within specification


limits.


2. Supplementary chemistry data which would have "been of con-


siderable value in development of the SL-l type of reactor


plant and in assessing the performance capabilities of the new


type of cladding employed, the fuel elements, the burnable poison


plates, the control rods, and other developmental items were


greatly restricted both because of number of technical personnel


assigned and equipment available.


3« The high levels of Na-2̂  activity noted in the reactor water


as well as the increase in these levels may have been the first


indices of metallurgical deterioration within the core.
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II. Metallurgy of SL-1 Core Components
Date: January 18, 1960
Consultant to Investigating Board - B. Lustman
Argonne National Laboratory: -


Dr. F. Foote, Head, Metallurgy Division
Mr. D. Walker - (fabrication SL-1 fuel elements and


poison strips)
Mr. S. Greenberg - (corrosion behavi«r fuel plates and


poison strips)
Mr. N. Grant - (corrosion behavior fuel plates and control


rods)
Dr. J. E. Draley - (corrosion X-8001 cladding)
Mr. W. Ruther - (corrosion X-8001 cladding)
Mr. W. Kann - (fabrication control rods)
Mr. J. H. Kittel - (irradiation behavior)


The original plan for the reactor core for the SL-1 plant called for


utilization of nondevelepmental materials, fuel element designs, and


fuel element fabrication techniques. Deviations from this intent were


required because of the long core life at elevated temperatures; the


aluminum cladding alloy X-8001 was employed to meet this requirement.


In addition, it was desired to achieve adequate shutdown margin by


the incorporation ef B-10, originally as an additive to the fuel alloy.


Since the technique of making such additions had not been developed,


two development contracts were placed, one with Metals and Controls


to develop methods of incorporating B in the fuel alloy by melting


techniques, the other with Sylvania-Corning t® develop powder-metallur-


gical methods ef incorporating boron. The former subcontractor, in the


course of the investigation, found that the addition of Ni, added to


permit incorporation of boron in the fuel alloy, greatly improved the


corrosion resistance of the latter, thus leading to the addition of
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(2)
2# nickel to the SL-l fuel alloy. (W. E. Ruther and J. E. Draley -


AHL-6053, November 1959) For the reasons listed below, it was


subsequently decided to add the boron as a separate burnable poison


strip rather than Incorporated In the fuel alloy. These reasons


were:


1. difficulty in development a technique for addition


of boron to the fuel alloy;


2. undesirabillty, for radiation damage reasons, of


intermixing boron and uranium; and


3. because of lack of a critical experiment for this core,


uncertainty existed as to the boron content required in


the fuel alloy.


Having made the decision not to disperse the poison uniformly in the


fuel, a fabrication contract for manufacture of the fuel plates was


awarded to the Babcock and Wilcox Corporation who utilized a fabrica-


tion technique similar to that employed for other enriched uranium


aluminum-clad fuel plates. Several hundred plates were so fabricated;


the great majority of these failed to meet ALPR standards either for


bond quality or for surface finish. The contract was consequently


cancelled and AML initiated its own fabrication of the fuel plates.


The technique utilized involved a pre-rolling eutectic diffusion-


bonding treatment utilizing Si as the eutectic-forming medium, followed


by a k:I hot reduction. The technique used is described in Ref. 2.


2) R. A. Noland - TID-7559, Part 1, p. 233, May(l958).
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The method of fabricating the burnable poison strips Involved mixing


X-8001 and £ powder, encasing the mixture in an X-dOOl can and sealing*


and hot extruding the mixture to a rectangular section which subse-


quently was rolled to size. This technique was also used for the


Borax III reactor and is described in the Hazards Summary Report


ANL-57̂ -- It is noteworthy that, on finishing to size, the boron


strips are essentially unclad, with 1 to 5 mils of aluminum wall


thickness on the surface. The joining of the fuel plates to side


plates for fabrication of the final assembly is also described in


the Hazards Summary Report ANL-57kb. After flanging the fuel elements,


the flanges were machined from an Initial thickness of 0.120 in. to


0.055 in. prior to spot-welding to the side plates. Thus one of the


bonds to the fuel was exposed to water at a nominal distance of only


one-tenth inch from the fuel.


The fabrication of the core alloy and nondestructive inspection of the


various fuel plate components are described in Refs. 3> ̂  and 5«


These reports reveal that indeed a high quality bonded plate was


achieved and that considerable care and exacting inspections were


used. In addition, coupons were sheared from each end of the final


plate and subjected to corrosion life tests in 550° F water. These


tests showed that the corrosion quality of the cladding met all the


requirements for this alloy. However, occasional blisters were noted


3) R. L. Salby and W. R. Burt, Jr. - ANL-5950, Dec. 1959
4) W. J. McGonnagle, W. N. Beck, and N. Lapinski - AHL-5951, Aug. 1959
5) W. J. McGonnagle and R. B. Perry - ANL-59H, December 1959959


Anmex R/8







156 SLr-l ACCIDENT INVESTIGATION BOARD'S REPORT


at the bond area on the edges of the coupons. These blisters are


attributed to local high concentrations of the 81 bonding agent


which subsequent work has shown as detrimental to the hot water corro-


sion resistance of •l'wfr"m' alloys. There appears to be little


doubt that the fission product activity noted in SL-1 plant arose


from corrodible high Si content fuel bond defects probably exposed


at the machined flanged edge.


Mr. D. Walker of ANL was present at almost all occasions when fuel


elements were pulled from the SL-1 core for interim examinations.


He was present at the September I960 examination when failure of the


B-A1 poison strips was noted together with CE Idaho Site personnel and


Mr. Murtha of the CE Windsor plant. He reported that the fuel element


surfaces were remarkably clean and free of corrosion product as evi-


denced by the observation of fingerprints and tape markings still


visible from the initial insertion. As a result of the observations


of poison strip buckling and fracture, some corrosion tests were


initiated at ANL. The main results of theee tests are summarized below:


1. Fuel plates of the SL-1 type grew one inch in their 27 inch


length and also bowed on corrosion testing in 600° F water;


similar growth was not noted at ̂ 50° F.


2, B-A1 strips 20 inch in length grew 0.035 inches on testing


for Ik days in 600° F water; X-8001 strips grew 0.117 inches in


length.
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3- B-A1 strips tack-welded to X-8001 plates bowed 0.06o inches


when corrosion tested 1̂  days in 500° F water and 0,118 inches


when tested in 600° F water.


It is thus apparent that corrosion of the SL-1 fuel elements, un-


accompanied "by irradiation, would cause the poison plate bowing


observed during the interim examinations.


The good corrosion behavior of X-8001 cladding in the SL-1 reactor


was attributed to the good control of water chemistry which is feasible


in a large system and to the large area of aluminum exposed relative


to the water volume. It was estimated that the corrosion rate of the


cladding was probably less than 0.001 - 0.002 in/year. Some experiments


were reported in which massive pieces of X-8001 alloy were exposed in
o


1000 F steam in contact with a thermocouple. From the observation


that little or no temperature rise was observed during the corrosion


attack, the conclusion was drawn that rapid, auto-catalytic reaction


of this alloy with steam would not be noted at exposure temperatures


at or below 10009 F.


Testimony reflected that corrosion tests of aluminum - cadmium -


aluminum sandwich samples at ̂ 20° F for 125 days showed that such


sandwiches corroded with a maximum weight loss of the cadmium of 1-2
o


ing/cm -month. Cadmium dissolved in the autoclave water to concentra-


tions of about 3 Bg/l> and an increase in water pH from an initial
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value of 7 to a level of 9 was noted. It was speculated that under


the static conditions obtaining within an SL-l control rod, such


water conditions would not greatly affect the corrosion rate of the


aluminum cladding.


The design of the SL-l control rods was discussed and the intentional


opening of the interior of the rod through the rod extension was


pointed out. AHL analysis of Cd operational temperatures in the SL-l


application indicated that these temperatures were well below the


melting point of Cd. The riveted connection at the top of the rod


extension piece was pointed out as the probable point of failure in


case the rod were dropped on the shrouds.


Mr. Kittel discussed further results of the irradiation of SL-l fuel


plates in the AHL-2 loop in MTR discussed in Ref. 6 and additional


tests described in an internal memo (Ref. 7)- The failure observed


in the test described in Ref. 6 was attributed to poor loop operating


conditions, and consequent high corrosion rates and was not considered


significant to SL-l operation. An additional plate has since been


irradiated in this facility and did not fail, although similar high


corrosion rates were observed. Also described in Ref. 7 are low tem-


perature irradiations of 2k SL-l type plates. These showed a density


decrease of about 3̂ /atom percent burnup which is normal for metallic


6) A. P. Gavin and C. C. Crothers - AHL-6l80 - July 1960 ,, /
7) J. H. Kittel - AHL-FF-692a, Jan. 17, 196l Aimex /:L1
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fuel alloys. Fuel swelling was observed in the experiments described


in Ref. 6 at a turnup of 1 atom percent. This was ascribed to opera-


tion of the fuel at a temperature of 840° F, as a result of the heavy


oxide film built up on the surface. The "dry" conductivity of this


oxide was measured to be 0.56 BTU hr-ft-°F; however, in water the


thermal resistance of the oxide could be markedly less and the calcu-


lated fuel temperatures correspondingly lower. The failed sample


described in Ref. 6 was viewed by Mr. Chernack of CE, Windsor, late


in 1959- Argonne's view was that the failure was not significant to


SL-1 operation.


Discussions were held concerning the failure of the B-A1 poison strips


and the lack of test data. Corrosion data for the unirradiated material


were considered to be adequate to validate its use. It was stated


that the state of the art concerning irradiation behavior of this


material was such that "we considered it neither to be a problem nor


not to be a problem."


The principal conclusions drawn from these interviews were the following:


1. The selection of cladding materials and fabrication techniques


employed were such as to ensure delivery of a high quality fuel


element.


2. The pre-irradiation corrosion tests were inadequate to reveal


probable penetration to the fuel alloy through corrodible bond


defects, and the fuel element assembly design was faulty in
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permitting close approach of the fuel alloy to the fuel element


perimeter.


3- The fuel plate irradiation validation program was restricted


in scope, but probably would have been adequate had not the


in-pile failure occurred.


k. The dimensional instability in corrosion testing of the fuel


element with its tacked-on poison strip was not revealed in pre-


irradiation testing, probably because the final assembly of the


poison strip at the site precluded such testing.


5. The design and validation program for the control rods was


probably adequate for the SL-1 application.


6. The selection of unclad B-A1 strips for the poison application,


without prior or concurrent irradiation evaluation, does not


appear to be defensible, certainly not with present knowledge,


and probably not with the information available at the time of


the selection.


7- The highly developmental nature of the various core components


such as the cladding fuel alloy and fabrication method, which


received their first utilization in SL-1, the control rods, whose


design and operation conditions were unique to SL-1, and the


poison strips, of a type which had never previously been utilized,


appears incompatible with the use of the SL-1 facility without


an extensive accompanying test, evaluation, and examination program.
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ANNEX ̂


METALLURGICAL EVALUATION OF SL-1 COBE COMPONENTS


*


Fuel Elements


The SL-1 fuel elements have shown In Irradiation tests only


a normal amount of growth or swelling (3 per cent per atom


per cent) at turnups up to 1 atom per cent (out of 1.7 a/o


burnup possible in the SL-1 fuel) and calculated temperatures


of 840 F. Since, at the time of the incident, the core had


accumulated only about 3&j> of its burnup (corresponding to a


maximum fuel burnup of .36 x 1.7 - 0.6£), and since all


evidence points to restricted formation of insulating corrosion


films on the cladding, no gross distortion or swelling of the


fuel elements is anticipated.


On the other hand, it Is probable that the fuel elements


defected, exposing the fuel alloy to water at small discrete


points early in life. The evidence for this is the following:


a. The fuel element flanges were machined, exposing one bond


line to water at a nominal, distance of 0.10 inches from


the fuel alloy.


b. Corrosion tests have shown bond-line attack at discrete points


corresponding to regions of high silicon content.


Annex
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c. Fission product activity levels have remained constant


since plant startup, indicating that surface contamination


is not responsible,,


d. Fission products show a smaller ratio of short-to long-


lived isotopes than is found in fission, indicating


that the isotopes reach the,coolant through a tortuous


path, such, as a corroded bond line.


Since no defected irradiation tests have been performed, it is


not possible to assess the effect of such a fuel element condi-


tion. However, from the fact that fission product activities


have not increased, it may be inferred that no gross failures


due to such operation have occurred. No effects related to


the fuel elements significant to the causation of the accident


are known.


2. Burnable Poison Strips


Two effects may cause gross distortion of the poison strips;


these are irradiation growth due to boron depletion and


corrosion growth due to formation of highly stressed oxide


films on the surface of the thin poison strips. It is probable


that the buckling observed August 27, 1959> at about 200 MWD


of operation, is caused by corrosion growth. At this time, the


core had accumulated about 10$ of its life, although it had


undergone intermittent hot operation for almost a year; the


burnup of the boron would not be expected to be more than 0.1
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at. percent. The volume charge accompanying this burnup


(about 0.2 per cent) would probably be insufficient to cause


bowing. OB the other hand, corrosion teats at 500° F have


shown 0.06o in bov in Ik days" of test in a configuration


simulating the attachment of boron strips in SL-1. Further


evidence for this supposition is shown by the rod bank posi-


tions which began deviating from the theoretical curve only


after 300 MWD of operation.


Corrosion growth would not be expected graetly to embrittle


the poison strips. On the other hand, irradiation would


markedly decrease ductility at boron depletions above 0.1


atom per cent (about 1 a/o bdron depletion can occur in the


SL-1 poison strips). Corrosion of the strips would tend to


become increasingly more rapid, the more the plates become


embrittled and cracked, because of the exposure of new


corroding surfaces at the crack. The increase of aluminum


surface exposed would cause additional corrosion at an
ok


accelerated rate; the increase in Na activity in the coolant


from about 6 x.10̂  dpm/ml early in 1959 to 2 x 106 late in


I960 may be indicative of such progressive change in the


burnable poison strips. It is plausible to postulate that


progressively more rapid deterioration of the poison strips
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of the incident. On the other hand, rapid corrosion may


not have occurred until the boron had become almost completely


depleted, in which case its loss would not be significant.


3» Control Rods


The design of the SL-l control rods permitting access of the


coolant to the rod interior has two principal consequences;


a. Cd corrosion products can be leached from the interior


of the fuel rod into the system, thense to be removed


in the purification system,


b. The attack of the Al cladding from the interior may be


accelerated by the formation of a high pH water chemistry


in the rod interior.


Measurement of the corrosion rate of Cd in k20° F water


yields a n^y-tanm rate of about 1 mg/cm? month. This corrosion


rate is compatible with a recorded observation of Cd-115


activity in 3600 gal. of SL-l liquid wastes of kk uc. The


rate of Cd lost from the rpfls would then have an approximate


value of 60 gms/mo or about 0.1$ of the contained Cd per


month. This cadmium loss is unlikely to have a significant


effect on the incident.


Likewise, under the static corrosion conditions obtaining


within a control rod, and in consideration of.the reported


beneficial effect of dissolved cadmium salts on the corrosion
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of alualaum, it is unlikely that say significant deleterious


corrosion of the Al cladding on the control rods has occurred.


Cladding


Ho deleterious effects have been- uncovered with respect to


the behavior of the X-0001 cladding stock; this Material,


in fact, appears to have behaved better than anticipated.


The only detrimental observation has been the corrosion


growth observed as a result of formation of heavy, highly


stressed oxide films at elevated temperatures of exposure.


On the other hand, the use of 28 aluminum as cladding for


the cadmium strips inserted during the September 30, I960,


shut down is highly questionable but is hardly significant


for the SL-1 incident. At temperatures of ̂ 20° F, it has


been observed that 23 aluminum is on the verge of the tempera-


o
occurs. Thus, blistering occurs in a few hours at 600 F,


in several weeks at 300 F, and possibly in six to 12 months


at 420° F. Thus, Borax-III operated for six months at k20 F


using 2S-A1 cladding. Thus, while use of this material as cladding


for the Cd poison strips was questionable for long life expo-


sure probably only 0.001 in. of metal was .corroded during


the two months of its use and hence its corrosion is not


related to the incident.


Annex R»/l8
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FIGURE 3
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FIGURE
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FIGURE 5
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FIGURE 6
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FIGURE 7
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Cover Photo 


The cover photo was taken in 1960 before the SL-1 accident and shows the 
entire power plant.  The large cylindrical structure contained the reactor, power 
generating equipment, and blower fans.  The two-story building in the 
foreground was the administration building.  The building between the reactor 
and administration building was the support facilities structure.  The remaining 
buildings were support and training facilities.  The entire area has been 
decommissioned, dismantled, and returned to its natural environment.  
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ABSTRACT 


The SL-1 Records Documentation contains a brief history and description 
of the records management guidelines concerning an accident at the National 
Reactor Testing Station located in Idaho.  The accident occurred on the evening 
of January 3, 1961, when the Stationary Low-Power Reactor No. 1 (SL-1), 
designed and constructed for the U. S. Army, suffered a catastrophic power 
excursion killing three military technicians who were operating the reactor at the 
time of the accident.  Since this was the first known accident involving fatalities 
at a nuclear facility, the volumes of SL-1 documents have become historical 
records.  The records management guidelines describe the index to the system 
used for search and retrieval of stored SL-1 records and will assist persons 
interested in retrieving the records of this accident. 
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Records Documentation 


1. A BRIEF HISTORY AND RECORDS MANAGEMENT GUIDELINES 
OF THE 1961 SL-1 ACCIDENT 


The Idaho National Engineering and Environmental Laboratory (INEEL) is a multiprogram 
Department of Energy (DOE) laboratory whose mission focuses on advanced energy and environmental 
engineering technology.  The Atomic Energy Commission (AEC) established the Idaho site as a nuclear 
reactor proving ground.  Originally the INEEL was called the National Reactor Testing Station or NRTS. 


Since 1949, fifty-two reactors of many different design types have been built at the site.  A Naval 
Reactor Facility (NRF) has functioned as a proving ground for prototype naval propulsion reactors.  The 
Argonne National Laboratory West Facility (ANL-W) is a test area for ANL experimental reactors.  Also, 
the U. S. Army built experimental reactors at the INEEL.  The Stationary Low-Power Reactor No. 1 
(SL-1) was one such reactor.  It was a portable reactor designed for use in providing power in remote 
areas. 


The SL-1 reactor suffered a catastrophic power excursion in 1961, killing three military technicians 
who were operating the reactor at the time of the accident.  The accident heightened the interest of the 
general public.  Since this was the first known accident involving a nuclear fatality, the volumes of SL-1 
document have become archival.  Before the accident, the SL-1 project records were routinely and 
appropriately scheduled as temporary construction, operational, and research and development 
documents.  However, from the moment of the accident, all available records associated with the SL-1 
project changed from their temporary status to permanent records of a historical event. 


Frequent Freedom of Information Act (FOIA), Privacy Act (P/A) requests, and lawsuits, based on 
the legal rights of dependent survivors, received at the Department of Energy Idaho Operations Office 
(DOE-ID), instigated an extensive project to locate, collect, and itemize all available records addressing 
the SL-1 project.  As a result, an SL-1 records project was started during Fiscal Year 1981.  The efforts 
integrated both a visual and an electronic search of INEEL records storage receipts and Standard 
Form-135, Records Transmittal and Receipt, for SL-1 records that had been transferred to the INEEL 
Records Holding Area and/or the Seattle Federal Records Center.  Additional efforts included the 
issuance of letters encouraging current and former employees to share their personal knowledge and 
experiences concerning the accident.  As a result, 57 boxes of isolated SL-1 documents were found 
interspersed in records storage boxes and file cabinets. 


It was not deemed an acceptable practice to “disrupt” records collections in some cases.  
Appendix A—Additional SL-1 Documents Stored at Seattle Federal Records Center - includes details 
about the location of other records relating to the SL-1 accident.  These records should be reviewed when 
the schedule for destruction or transfer is actualized. 
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2. SL-1 RECORDS COLLECTION 


In January 1982, the Customer Service and Information Management Division of EG&G Idaho, 
Inc., a DOE-ID Operating Contractor, submitted a proposal entitled, Automated Document Control 
System Database for the DOE-ID SL-1 File Documentation (SL-1 ADoCS).  The proposal included the 
management of the SL-1 records that had been located as a result of the search project.  The collection 
includes approximately 25, 231sequentially numbered, multipage documents totaling an estimated 
165,000 pages of drawings, correspondence, photographs, logs, interviews, legal depositions, etc. 


The SL-1 ADoCS database included the following elements: 


 Specifically designed database for SL-1 documentation files that would enhance the 
retrievablility of records 


 Index format designed to enhance the search and retrieval of the essential documentation 
upon demand through a computerized system programmed with screen format and prompts 


 SL-1 Document File Coding Sheet. 


The isolated files were retrieved from their original locations and placed with other documents, 
including the aforementioned boxes. To complete the SL-1 ADoCS project, all of these documents were 
assembled into a common work area.  This action was done in order to: 


 Process the documentation in an effective manner 


 Ensure a complete accounting 


 Provide the control of all the documentation through the data processing cycle. 


The arrangement of the contents of stored records was not disturbed in order to protect the integrity 
of the records’ physical formats and to preserve the original order so relationships to other information 
were maintained. 


NOTE: Preparatory to the transfer of the SL-1 documents to the National Archives, an effort to 
reconcile the SL-1 database and account for any missing data has been made. As a result, 
SL-1 coding index sheets for 556 sequential numbers were located and retrofitted into the 
database.  There are 757 coding index sheets that are still missing.  (The documents are in 
the records storage boxes, but have not been entered into the database.)  Also, there are 
72 sequential numbers missing.  The reasons are unknown and it is not certain if the 
missing sequential numbers were even issued.  The missing index coding sheets and the 
sequential numbers are also listed in Appendix B—MISSING SL-1 SEQUENTIAL 
NUMBERS RECONCILLIATION SHEET.   
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3. MISCELLANEOUS INFORMATION 


3.1 Paper Copy 


After the documents were stamped with sequential numbers and indexed as described below, the 
documents were filed in sequential order in fireproof file cabinets within a security area.  At the 
completion of staff reviews, the documents, including the SL-1 Document File Coding Sheets, were 
removed from the cabinets and placed into 67 records storage boxes. 


A records storage receipt was completed and the boxes were transferred to the INEEL Records 
Holding Area.  (See Appendix C—Records Storage Receipt # DOE 2010.)  The records storage receipt 
identifies the contents of the documents stored in the records storage box.  Boxes 1 through 52 contain the 
archival copies of the SL-1 documents in order of the sequential document number.  Boxes 53 through 58 
contain copies of the SL-1 Coding Sheets.  Boxes 59 through 67 contain duplicate copies of the Coding 
Sheets.  Occasionally, documents are missing from a series.  The missing document numbers are 
identified and noted as such on the record storage receipt.  The missing document numbers have been 
modified as noted in Appendix A. 


For more details, refer to Section 4, Finding Aids—SL-1 Index Format Description. 


NOTE.  Recently, seven additional SL-1 documents have been located.  These documents have 
been assigned Sequence Numbers 25225 through 25231, microfilmed, and added to the SL-1 ADoCS 
database. 


3.2 Microfilm Copy 


Three microfilm copies were made of the SL-1 documents. Each copy contains 69 rolls of 16 mm 
type film.   One of those copies is a diazo duplication.  The other two copies were produced to archival 
processing standards.  One copy has been transferred to National Archives and Records Administration 
(NARA).  One copy and the diazo copy are retained at the INEEL for administrative and reference 
purposes. 


A Composite Index List is included.  The index cross-references the microfilm Reel Number and 
Index Point, and the Records Storage Box  number for the paper copy.  (See Appendix E) 


1. Index points exist on the film in the form of wide, double blips that can be found by 
automatic readers. 


NOTE:  The blips that match photographs may not read well, if at all, because the blips were 
processed for continuous tone.  This was necessary in order to preserve the tonal range of 
the original photographs.  Therefore, photographs may need to be referenced by visual 
scan. 


2. The index points also exist as “flash cards” that are large, visually readable numbers that 
correspond to the index point. 


Prints can be made from the microfilm in any printer. 


NOTE:  Quality prints from the microfilmed photographs will require a printing technique 
capable of preserving the photograph’s original tonal range.  Handmade processing in a 
photo laboratory may be necessary for good quality prints. 
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3.3 SL-1 Accident Video—Atomic Energy Commission Production 


The enclosed video production entitled SL-1 Accident – (Parts 1, 11, 1II) is an excellent narrative 
concerning the accident.  The video provides information on the actions, including the accident, 
construction, operation, recovery, investigation, and cleanup (decontamination) of the SL-1 accident area.  
It is suggested that a few moments be spent looking at the video production.  Even though the video is 
lengthy (90 minutes), viewing at least the parts of it concerning the accident, and possible causes, will 
provide an overview that can aid in the search of SL-1 documents.  


Two reels of 16 mm movie films with the same title and  “short lists” are included in the collection.  
The AEC video was copied from these reels. 


 Please contact the National Archives personnel to view the video. 


4. FINDING AIDS—SL-1 INDEX FORMAT DESCRIPTION 


A team of trained individuals, who read each document in order to complete the file preparation 
and index task, took the following steps during the development of the ADoCS database: 


 Each collected document was stamped with a unique sequential number. 


 Key words or phrases and dates were identified and selected. 


NOTE: It is suggested that persons who access the SL-1 documentation familiarize themselves 
with the SL-1 Key Word List.  Appendix F contains the SL-1 Key Word List 
(Unabridged) or Appendix G contains the  SL-1 Key Word List (Abridged).  The abridged 
version of the list is provided as a “short cut” for key word searches.  This familiarization 
will introduce the key words used in the indexing system and enhance the proficiency of 
search efforts. 


 The sequential number and key words were entered onto SL-1 Document File Coding 
Sheets.  


5. FINDING AIDS—DESCRIPTORS 


The following descriptors (categories) were assigned to the SL-1 documents: 


 DESIGN—up to the end of 1957 


 CONSTRUCTION—1957 through 1959 


 OPERATION—1959 through January 3, 1961 


 ACCIDENT—January 3–10, 1961 


 RECOVERY—May 1961 


 INVESTIGATION—hearing notes, etc., anytime after the accident 


 CLEANUP—May 1961 forward. 


These “descriptors” are the basis of a modified key word search. The descriptors can  be  important  
in establishing time periods addressed by specific  document subject matter. 
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In addition, most documents were categorized by document type. (See Appendix D—DOCTYPE.)  
Searching by this method can focus criteria to more specific interest of the search scope.  This search 
method can link like subjects.  For example, a search scope can be expanded from the basic 
DOCTYPE 20, REPORTS, into 21 RESEARCH REPORT, 22 ACCIDENT REPORT, 26 SAFETY 
REPORT, 29 CORONER REPORT, etc. 


6. SEARCH PROCEDURES 


6.1 Explanation and Use of Key Words 


The basic search criteria for a researcher/ requestor is to find specific sequential document 
numbers.  The following procedures should be employed to locate document sequence numbers. 


The Sl-1 ADoCS data base has been migrated into an Access SL-1 Data Repository.   This 
repository incorporates the ADoCS capabilities.   It must be understood that the Access SL-1 Data 
Repository does not have full text retrieval capabilities. However, using subject matter and terms selected 
from the SL-1 key words list will provide basic indexes for quick search and retrieval purposes.  
Customized lists provide an added level of detail for search and retrieval of pertinent information.  Based 
on the purpose and interest levels, requestors may create customized key word lists using words listed in 
either Appendix F or Appendix G.  To better use the SL-1 Database and aid in the retrieval of desired 
documents, it is suggested that researchers/requestors study the key words list. The SL-1 Key Word list 
includes spelling variations, acronyms, and indexes that will aid in determining the search criteria.  


Appendixes F or G  includes the SL-1 key word entries in the same form and spelling originally 
entered into the ADoCS computer database.  Originally, words or phrases were selected that best 
described the essence of the documents. (It should be noted that the key words are created from the 
viewpoint of legal values, based on the legal rights of dependent survivors, rather than historic values.) 


NOTE: Records storage box # 13051 contains a computer run that is an additional finding aid, 
entitled SL-1 LEGAL AUDIT FILE MASTER – SORTED BY SEQUENCE NO.  The File 
Master is self-explanatory.  It is a  summary of all the document sequence numbers with 
data taken from the sequential number and key word entries into the Access SL-1 Data 
Repository database. 


6.2 SL-1 Document Index Database 


Whether searching for a particular value, one record, or a group of records, there are many ways to 
find the requested data by using the SL-1 Repository Document Index Database. 


 Using the Find dialog box, specific records or certain values within defined fields can be 
located by navigating through the SL-1 records for each occurrence of the item being 
searched.  


 Sets of records can be temporarily isolated and viewed when filters are used. 


NOTE: The Find Dialog box can be used while a filter is active to find a word or phrase within 
the set of records being searched. 
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 Every occurrence of a word can be located when key word searches are used within the 
Document Number, Receiver Name, Originator Name, Subject 1, Subject 2, Key word 1, 
Key word 2, Key word 3, and Key word 4 fields. 


 Also, with like (soundex), every occurrence of a word that sounds like a word can be 
located. This option is much the same as the suggested correct spelling list from a word 
processor. 


FIND: 


To initialize the Find Dialog Box, (Figure 1), click on the field glass symbol located within the 
SL1-Document Data form. 


1. Type the selected value into the Find What box. 


NOTE: If exact values are not known “wildcard” characters can be used.  (See 
Supplement  for the use of wildcard characters and examples.) 


2. Select the one of the options available in the Match select box to match the selected value in 
entered into the Find What box. 


NOTE: Any Part of Field, Whole Field, or Start of Field is available options. The Any 
Part of Field option locates the selected value anywhere within the chosen field. 
The Whole Field option must locate an exact match to the selected value. The 
Start of Field option matches the value from the start of field. 


3. Set other options in the Find dialog box. 


4. Click Find First to find the first occurrence of the value. 


5. Click Find Next to find the next occurrence of the value. 


Continue to click on the Find Next field to locate all subsequent occurrences. 


 
Figure 1. Find Dialog Box. 
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FILTERS: 


To activate the Filter Shortcut Menu (Figure 2), right-click in any field on the SL1-Document Data 
form.  There are three kinds of filters:  Filter for Input, Filter By Selection, and Filter Excluding Select. 


This type of filter Enables “searchers” to 


Filter For Input Right-click in a field, and on the shortcut 
menu.  In the Filter For box, type the exact 
value or expression searched for in that field 
used as the search criteria. 


Filter By Selection Select (highlight) all or part of a value, right-
click on the selected value, and then click 
Filter By Selection on the shortcut menu to find 
all records that contain the selected value 
directly in the field. 


Filter Excluding Selection Select (highlight) all or part of a value, right-
click on the selected value and then click Filter 
Excluding Selection on the shortcut menu to 
find all records that do not contain the selected 
value directly in the field. 


 


 
Figure 2.  Filter Shortcut Menu. 
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Search Screen: 


The Search screen provides the way for searches and filters that use key words, sound like, and 
logic comparisons.  The logic operators are AND, OR, and NOT.  The unary operator is KEY WORD and 
LIKE.  Unary operator operates on only one word, not phrases.  A date or date range can be specified 
from this screen. 


Operator Purpose Example 


NOT Exclude records that do not 
meet the criteria 


Not [Word or Phrase] 


AND To specify multiple criteria in 
the same field ; word or 
phrase, to narrow down the 
number of records selected 


[Word or Phrase] And [Word 
or Phrase] 


OR To specify multiple criteria in 
the same field; word or phrase, 
to widen the search. 


[Word or Phrase] Or [Word or 
Phrase] 


KEY WORD Search the database for  key 
words 


Key word [Word] 


LIKE Find key words that sounds 
like a word. 


Like [Word ] 


 
NOTE: Do not use the “[ ]” in the search. 


To activate the Search Form, click the Search button from the SL1 Document Data form. Enter the 
search criteria in the Words or Phrases box and Date Range (option). Click the Perform Search button. 
The Count box will have the total number of records that met the search criteria and a list of the 
document(s) will appear. 


NOTE: Double-click on the document, or filter the SL1 Document Data form to view the 
document(s).  A list of documents can be printed if desired. 
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Figure 3.  Search Screen. 


Enter Search Criteria in this box.  (Note:  Type Keyword before the selected search criteria is entered.  
This will accelerate the search process.) 


To specify a document date, enter the Start Date.  For a date range, enter both the Start and End Date. 
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SUPPLEMENT—About using wildcard characters to search for partial or matching values  


Use wildcard characters as placeholders for other characters when part of a value is known, or 
values start with a specific letter, or  to match a certain pattern. 


To find such things as field values, records, or file names, the following characters in the Find and 
Replace dialog boxes, or in queries, commands, and expressions, can be used. 


Character Usage Example 


* Matches any number of 
characters. It can be used as 
the first or last character in the 
character string. 


wh* finds what, white, and 
why 


 


? Matches any single alphabetic 
character. 


B?ll finds ball, bell, and bill 


[ ] Matches any single character 
within the brackets. 


b[ae]ll finds ball and bell but 
not bill 


! Matches any character not in 
the brackets. 


b[!ae]ll finds bill and bull but 
not bell 


- Matches any one of a range of 
characters. 


Note:  The range must be in 
ascending order A to Z, not Z 
to A.  


b[a-c]d finds bad, bbd, and 
bcd 


 


# Matches any single numeric 
character. 


1#3 finds 103, 113, 123 


 
 


NOTE: When using wildcard characters to search for an asterisk (*), question mark (?), number sign 
(#), opening bracket ([), or hyphen (-), the searched item must be enclosed in brackets.  For 
example, to search for a question mark, type [?] in the Find dialog box. When searching for a 
hyphen and other characters simultaneously, place the hyphen before or after all the other 
characters inside the brackets. (However, when searching for an exclamation point (!) after the 
opening bracket, place the hyphen after the exclamation point.)  It is not necessary to enclose 
the items in brackets when searching for an exclamation point (!) or closing bracket (]).  
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7. RETRIEVAL 


After the search efforts to locate the desired sequential numbered documents have been completed, 
either the paper copy(s) and/or the microfilm copy(s) can be retrieved as outlined in 7.1 and 7.2 below.   


7.1 Paper Copy 


1. Identify requested sequence number. 


2. Reference Appendix E or the SL-1 Records Storage Receipt (Appendix C) and locate the 
sequence number from the recorded series. 


3. The paper copy will be located in the agency record storage box as shown. 


7.2 Microfilm Copy 


1. Identify requested sequence number. 


2. Reference Appendix E and locate the sequence number from the record series. 


3. The microfilm copy will be located in the Reel Number and Index Point as shown. 


8. NARA PERSONNEL—RESTRICTIONS 


The SL-1 records are subject to the FOIA standard restrictions and provisions of 44 U.S.C. 
Chapter 21, 41 C.F.R. 101-11.411, 41 C.F.R.105-61, and such other rules or regulations as may be 
prescribed by the Administrator of General Services or the Archivist of the United States.  Also, the SL-1 
records are subject to the Privacy Act exemption of the Freedom of Information Act (5 U.S.C. 552b.6). 


Some  SL-1 documents contain personal, medical, and radiation exposure information about 
individuals and are interspersed throughout the entire SL-1 collection.  This information  is exempt from 
disclosure.  Therefore, each document will need to be screened against these restrictions before release.







 


 


Appendix A 


Additional SL-1 Documents Stored at Seattle Federal 
Records Center 


 







 


  


ADDITIONAL SL-1 DOCUMENTS STORED AT SEATTLE FEDERAL RECORDS CENTER 


AGENCY 
INFORMATION 


FRC 
INFORMATION 


RECORDS DISPOSITION DESCRIPTION REMARKS 


RECORDS 
SCHEDULE 


DESTRUCTION 
REVIEW DATE 


 


D 11016 434 83 0160 700000 23 D25-6-a 4/29/2056 Contains SL-1 Dosimetry 
badge reports 


Should not be removed before 
destruction. 


D 11042 434 83 0160 700000 50 D25-6-a 4/29/2056 Contains SL-1 Dosimetry 
badge reports. 


Should not be removed before 
destruction. 


D11042B 434 83 0160 700000 51 D25-6-a 4/29/2056 Contains SL-1 Dosimetry 
badge reports. 


Should not be removed before 
destruction. 


137526 434 97 0446 2003583 3 U1-8-d 11/01/2000 Contains SL-1 Buried reactor 
area. 


Should not be removed before 
destruction. 


137547 434 97 0446 2003599 3 U1-8-d 3/26/2001 Contains SL-1 Buried reactor 
area. 


Should not be removed before 
destruction. 


D 13663 434 88 195 63197 6 D26-9-a 
(Permanent) 


Scheduled for 
transfer to National 
Archives 10/2010 


1985 DOE-ID General 
Council Legal Files.  
Contains photographs and 
photo slides of SL-1 accident. 


 


D 13670 434 88 0195 130966 6 D26-9-a 
(Permanent) 


Scheduled for 
transfer to National 
Archives 10/2010 


1985 DOE-ID General 
Council Legal Files.  
Contains two reels of SL-1 
movies. 


 


 


A
-1 







 


  


ADDITIONAL SL-1 DOCUMENTS STORED AT SEATTLE FEDERAL RECORDS CENTER 


AGENCY 
INFORMATION 


FRC 
INFORMATION 


RECORDS DISPOSITION DESCRIPTION REMARKS 


RECORDS 
SCHEDULE 


DESTRUCTION 
REVIEW DATE 


 


P  13860 70 A 1037 132037 H & S Reg 4/10/2029 HP Subject Files.  Contains 
SL-1 badge reports. 


Should not be removed before 
destruction. 


P  17870 70 A 1464 356719 H & S Reg 4/10/2039 HP Subject Files. Contains 
SL-1 badge reports. 


Should not be removed before 
destruction. 


D 10175 430 81 0018 34009 1 B18-26-a 1/15/2029 1961 Incident Report. 
Contains SL-1 badge reports. 


Should not be removed before 
destruction. 


P  24381 70 A 1037 1322323 H & S Reg 3/28/2041 1965 H&S Subject Files.  
Contains Health Physics 
documentation on SL-1 
incident.  


Should not be removed before 
destruction. 


P  24384 70 A 1037 132326 H & S Reg 3/28/2041 1964 HP Subject File. 
Contains Health Physics 
documentation on SL-1 
incident. 


Should not be removed before 
destruction. 


72086 434 96 0402 2012071 1 U1-6-D-1 12/31/2036 1961 Individual Health Case 
File SL-1 biweekly reports. 


Should not be removed before 
destruction. 


72087 434 96 0402 2012072 2 U1-6-D-1 12/31/2036 1961 Individual Health Case 
File.  List of radiation 
exposures to SL-1 incident. 


Should not be removed before 
destruction. 


72088 434 96 0402 2012073 3 U1-6-D-1 12/31/2036 1961 Individual Health Case 
File. List of radiation 
exposures to SL-1 incident. 


Should not be removed before 
destruction. 


A
-2 







 


  


Appendix B 


Missing SL-1 Sequential Numbers Reconciliation Sheet 







 


B-1  


 


MISSING SL-1 
SEQUENTIAL 
NUMBERS 


WAS ORIG. 
SEQ. # 
ENTERED 
INTO DBASE? 


REASON SEQUENTIAL NUMBER IS 
MISSING 


STATUS OF SL-1 CODING INDEX 
SHEET 


Vol. No 
Date Found 
Missing COMMENTS Location Box # 


Was Index Sheet 
Located? 


Yes/Copied No 


The following sequential numbers are missing from database.  The documents are in the boxes but the index sheets are missing 
therefore not keyword searchable. 


6081-6090 10 X   D13060  X 


10431-10450 20 X   D13061  X 


12021-12030 10 X   SL-1 Entry Logs   X 


14211-14270 60 X     X 


14410–14530 21 X     X 


14808–14930 123 X     X 


18701-18710 10 X     X 


18721-18740 20 X     X 


18771-18790 20 X     X 


18831- 18840 10 X     X 


18851- 18860 10 X     X 


18871- 18930 60 X     X 


18961- 18970 10 X     X 


18981-18990 10 X     X 


19001-19110  10 X      X 


19161-19170 10 X     X 


19181-19190 10 X     X 


19201-19260 60 X     X 


19451-19540 90 X     X 


19691-19700 10 X     X 


19913-19950 38 X     X 


19967 & 19968 2 X     X 


19981-20000 20 X     X 


20347 1 X     X 


20349 1 X     X 


20350 1 X     X 


21641-21750 110 X     X 


        


Total Volume 757       







 


B-2  


MISSING SL-1 
SEQUENTIAL 
NUMBERS 


WAS ORIG. 
SEQ. # 
ENTERED 
INTO DBASE? 


REASON SEQUENTIAL NUMBER IS 
MISSING 


STATUS OF SL-1 CODING INDEX 
SHEET 


Vol. No 
Date Found 
Missing COMMENTS Location Box # 


Was Index Sheet 
Located? 


Yes/Copied No 


The following Sequential numbers are missing.  Reasons are unknown. 


16173 1 X 6/5/85    X 


16735 – 16736 2 X “    X 


16893 1 X “    X 


17185 1 X “    X 


17599 1 X “    X 


17749 1 X “    X 


17900 1 X “    X 


18256 1 X “    X 


19275 1 X “    X 


19305 1 X “    X 


19911 1 X “    X 


20063 1 X “    X 


20090 1 X “    X 


20105 1 X “    X 


20136 1 X “    X 


20228 1 X “    X 


20486 1 X “    X 


20564 – 20566 3 X “    X 


21100 1 X “    X 


21511 1 X “    X 


21513 – 21516 4 X “    X 


21518 1 X “    X 


21599 1 X “    X 


21837 1 X “    X 


21862 1 X “    X 


21893 1 X “    X 


21930 1 X “    X 


22290 1 X “    X 


22306 1 X “    X 


22400 –22409 10 X “    X 


22410  1 X  Original placed in safe.   X 







 


B-3  


MISSING SL-1 
SEQUENTIAL 
NUMBERS 


WAS ORIG. 
SEQ. # 
ENTERED 
INTO DBASE? 


REASON SEQUENTIAL NUMBER IS 
MISSING 


STATUS OF SL-1 CODING INDEX 
SHEET 


Vol. No 
Date Found 
Missing COMMENTS Location Box # 


Was Index Sheet 
Located? 


Yes/Copied No 


22448 – 22450 3 X 6/5/85    X 


22476 – 22492 17 X “    X 


22505 1 X “    X 


22787 1 X 6/5/85    X 


22797 – 22799 3 X “    X 


22960 1 X “    X 


        


Totals 72       


        







 


  


Appendix C 


SL-1 Records Storage Receipt #DOE 2010 
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Appendix D 


Doctype 







 


D-1  


                                                                             DOCTYPE 
00 MISCELLANEOUS 60 OPERATING DOCUMENTS 
01 PERSONAL NOTES 61 OPERATIONS LOGS 


   62 OPERATIONS DAILY REPORTS 
10 CORRESPONDENCE 63 OPERATING PROCEDURES 
11 LETTER – INTERAGENCY 64 TRAINER MANUALS 
12 LETTER – EXTERNAL 65 SAFETY PROCEDURES 
13 MEMO - TELEPHONE NOTES 66 ACCIDENT CHRONOLOGY LOGS 
14 TELEX 67 RECOVERY CHRONOLOGY 
15 ANNOUNCEMENTS 68 RECOVERY CHRONOLOGY 
  69 RECOVERY PROCEDURES 


20 REPORTS 70 CONTRACTING DOCUMENTS 
21 RESEARCH REPORT 71 SCHEDULE WORKSHEETS 
22 ACCIDENT REPORT 72 REQUESTS FOR PROPOSALS 
23 STUDY REPORT 73 PROPOSALS 
24 SAMPLE REPORT 74 CONTRACTS 
25 DECONTAMINATION REPORTS 75 INVOICE 
26 SAFETY REPORTS 76 CONTRACT COST ANALYSIS 
27 RADIATION AREA MAPS OR REPORTS 77 REQUISITION, MATERIAL 
28 INVESTIGATION REPORT 78 VENDOR DOCUMENTS 
29 CORONER REPORT   


30 ARTICLE 80 ADMINISTRATIVE DOCUMENT 
31 NEWSPAPER ARTICLES 81 PERSONNEL FILE 
32 NEWS LETTER 82 TRAVEL FILE 
33 PRESS RELEASE 83 REQUISITION, PERSONNEL 


40 MEETING DOCUMENTS 84 RADIATION EXPOSURE FILE 
41 HEARING TRANSCRIPT (INCL. TESTIMONY) 85 MEDICAL REPORTS FILE 
42 INTERVIEWS   
43 MEETING MINUTES   


50 RAW DATA   
51 STRIP CHARTS   
52 GRAPHS   
53 DRAWINGS (SCHEMATIC, LAYOUT, ETC.)   
54 TABLE   
55 MAP   
56 VIEWGRAPH    
57 PHOTO   
58 FILM (MOVIE, VIDEO, AUDIO TAPES)   
59 TECHNICAL ANALYSIS   







 


  


Appendix E 


Composite Index List 







 


E-1  


                                                          Composition Index List 


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


00001 - 00100 1 1 13006  


00001 - 00200 49 21 13058 SL-1 ADoCS Document Coding Sheets 


00001 - 02501 43 9 13052 Master File Sorted by ADoCS number. 


00101 - 00200 1 2 13006  


00201 - 00300 1 3 13006  


00201 - 00400 49 22 13058 SL-1 ADoCS Document Coding Sheets 


00301 - 00400 1 4 13006  


00401 - 00500 1 5 13006  


00401 - 00600 49 23 13058 SL-1 ADoCS Document Coding Sheets 


00501 - 00600 1 6 13006  


00601 - 00700 1 7 13006  


00601 - 00800 49 24 13058 SL-1 ADoCS Document Coding Sheets 


00701 - 00800 1 8 13006  


00761 - 00770 2 1 13006  


00801 - 00900 1 9 13006 Excluding 761-770 


00801 - 01000 49 25 13058 SL-1 ADoCS Document Coding Sheets 


00901 - 01000 2 2 13006  


01001 - 01100 2 3 13006  


01001 - 01200 49 26 13058 SL-1 ADoCS Document Coding Sheets 


01101 - 01200 2 4 13006  


01201 - 01300 2 5 13006  


01201 - 01400 49 27 13958 SL-1 ADoCS Document Coding Sheets 


01301 - 01400 2 6 13007  


01401 - 01500 2 7 13007  


01401 - 01600 49 28 13058 SL-1 ADoCS Document Coding Sheets 


01501 - 01600 2 8 13007  


01601 - 01702 2 9 13007  


01601 - 01800 49 29 13058 SL-1 ADoCS Document Coding Sheets 


01703 - 01800 2 10 13007  


01801 - 01900 2 11 13007  


01801 - 02000 49 30 13058 SL-1 ADoCS Document Coding Sheets 


01901 - 02000 2 12 13007  


02001 - 02100 2 13 13007  


02001 - 02200 49 31 13058 SL-1 ADoCS Document Coding Sheets 


02101 - 02200 2 14 13007  


02201 - 02300 3 1 13007  


02201 - 02400 50 1 13058 SL-1 ADoCS Document Coding Sheets 


02301 - 02400 3 2 13007  


02401 - 02500 3 3 13007  


02401 - 02600 50 2 13058 SL-1 ADoCS Document Coding Sheets 
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ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


02501 - 02600 3 4 13007  


02501 - 05002 43 10 13052 Master File Sorted by ADoCS number. 


02601 - 02700 3 5 13007  


02601 - 02800 50 3 13058 SL-1 ADoCS Document Coding Sheets 


02701 - 02800 3 6 13007  


02801 - 02900 3 7 13008  


02801 - 03000 50 4 13058 SL-1 ADoCS Document Coding Sheets 


02901 - 03000 3 8 13008  


03001 - 03200 50 5 13059 SL-1 ADoCS Document Coding Sheets 


03001 - 03100 3 9 13008  


03101 - 03201 3 10 13008  


 50 6 13059 SL-1 ADoCS Document Coding Sheets 


03202 - 03300 3 11 13008  


03301 - 03320 3 12 13008  


03321 - 03400 4 1 13008  


3333 4 8 13008 4 photographs.  Part of 3333 


3336 4 9 13008 3 photographs.  Part of 3336 


03401 - 03500 4 2 13008  


03401 - 03600 50 7 13059 SL-1 ADoCS Document Coding Sheets 


03501 - 03600 4 3 13008  


03601 - 03700 4 4 13008  


03601 - 03800 50 8 13059 SL-1 ADoCS Document Coding Sheets 


03701 - 03800 4 5 13008  


3729 4 10 13009 2 photographs. Part of 3729  


03801 - 03900 4 6 13009  


03801 - 04000 50 9 13059 SL-1 ADoCS Document Coding Sheets 


03901 - 03930 4 7 13009  


03931 - 04000 5 1 13009  


04001 - 04100 5 2 13009  


04001 - 04200 50 10 13059 SL-1 ADoCS Document Coding Sheets 


04101 - 04200 5 3 13009  


04201 - 04300 5 4 13009  


04201 - 04400 50 11 13059 SL-1 ADoCS Document Coding Sheets 


04301 - 04400 5 5 13009  


04401 - 04500 5 6 13009  


04401 - 04600 50 12 13059 SL-1 ADoCS Document Coding Sheets 


04501 - 04509 5 7 13009  


04510 - 04550 5 7 13010  


04521 - 04523 5 8 13010  


04524 - 04530 6 1 13010  







 


E-3  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


04531 - 04535 6 2 13010  


04536 - 04540 6 3 13010  


04541 - 04545 6 4 13010  


4544 6 6 13010 8 photographs. Part of 4544  


04546 - 04550 6 5 13010  


04551 - 04555 7 1 13011  


04556 - 04560 7 2 13011  


04561 - 04565 7 3 13011  


04566 - 04570 7 4 13011  


04571 - 04575 7 5 13011  


04576 - 04580 8 1 13011  


4576 8 9 13011 Photographs from Doc # 4576 


04581 - 04585 8 2 13011  


4584 8 10 13011 Photographs from Doc# 4584 


04586 - 04590 8 3 13011  


4586 8 11 13011 Photographs from Doc # 4586 


4587 8 12 13011 Photographs from Doc # 4587 


4589 8 13 13011 Photographs from Doc # 4589 


04591 - 04595 8 4 13012  


4592 8 14 13012 Photographs from Doc # 4592 


04596 - 04600 8 5 13012  


4596 8 15 13012 Photographs from Doc # 4596 


4597 8 16 13012 Photographs from Doc # 4597 


04601 - 04700 8 6 13012  


04601 - 04800 51 1 13059 SL-1 ADoCS Document Coding Sheets 


04701 - 04800 8 7 13012  


4770 8 17 13012 Photographs from Doc # 4770 


04801 - 05000 8 8 13012  


04801 - 05000 51 2 13059 SL-1 ADoCS Document Coding Sheets 


05001 - 05100 9 1 13012  


05001 - 05200 51 3 13059 SL-1 ADoCS Document Coding Sheets 


05003 - 07500 46 1 13052 Master File Sorted by ADoCS number. 


05101 - 05200 9 2 13012  


05201 - 05300 9 3 13012  


05201 - 05400 51 3 13059 SL-1 ADoCS Document Coding Sheets 


05301 - 05400 9 4 13012  


05401 - 05500 9 5 13012  


05401 - 05600 51 5 13059 SL-1 ADoCS Document Coding Sheets 


05501 - 05600 9 6 13013  


05600 - 05800 51 6 13059 SL-1 ADoCS Document Coding Sheets 







 


E-4  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


05601 - 05690 9 7 13013  


05701 - 05710 9 8 13013  


05711 - 05810 10 1 13013  


05801 - 06000 51 7 13059 SL-1 ADoCS Document Coding Sheets 


05811 - 05920 10 2 13013  


05921 - 06000 10 3 13013  


06001 - 06100 10 4 13013  


6045 10 5 13013 Refilmed -- missing page in sequence. 


06001 - 06200 54 1 13060 SL-1 ADoCS Document Coding Sheets 


06101 - 06120 10 6 13014  


06121 - 06124 10 7 13014  


06125 - 06126 11 1 13014  


06128 - 06129 11 2 13014  


6130 11 3 13014  


06131 - 06134 11 4 13015 Radiation exposures by name 


06141 - 06147 11 6 13015  


6148 11 7 13015  


06151 - 06160 11 8 13016  


06161 - 06170 11 9 13016  


06171 - 06200 11 10 13016  


06201 - 06300 11 11 13016  


06201 - 06400 54 2 13060 SL-1 ADoCS Document Coding Sheets 


06301 - 06400 11 12 13016  


06401 - 06600 54 3 13060 SL-1 ADoCS Document Coding Sheets 


06401- 06500 12 1 13016  


06501 - 06600 12 2 13017  


06601 - 06700 12 3 13017  


06601 - 06800 54 4 13060 SL-1 ADoCS Document Coding Sheets 


06701 - 06800 12 4 13017  


06801 - 06900 12 5 13017  


06801 - 07000 54 5 13060 SL-1 ADoCS Document Coding Sheets 


06901 - 07000 12 6 13017  


07001 - 07110 12 7 13017  


07001 - 07200 54 6 13060 SL-1 ADoCS Document Coding Sheets 


07111 - 07130 12 8 13017  


07131 - 07150 12 9 13018 Movie Film 


07151 - 07200 12 10 13018  


07201 - 07300 12 11 13018  


07201 - 07400 54 7 13060 SL-1 ADoCS Document Coding Sheets 


07301 - 07400 12 12 13018  







 


E-5  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


07401 - 07450 12 13 13019  


07401 - 07600 54 8 13060 SL-1 ADoCS Document Coding Sheets 


07451 - 07500 13 1 13019  


07501 - 07600 13 2 13019  


07501 - 10002 46 2 13053 Master File Sorted by ADoCS number. 


07601 - 07700 13 3 13019  


07601 - 07800 54 9 13060 SL-1 ADoCS Document Coding Sheets 


07701 - 07800 13 4 13019  


07801 - 07850 13 5 13019  


07801 - 08000 54 10 13060 SL-1 ADoCS Document Coding Sheets 


07851 - 07868 13 6 13019  


07869 - 07900 14 1 13019  


07901 - 07950 14 2 13020  


07951 - 07960 14 3 13020  


07961 - 08000 14 4 13020  


08001 - 08095 14 5 13020  


08001 - 08200 54 11 13060 SL-1 ADoCS Document Coding Sheets 


08096 - 08100 15 1 13020  


08101 - 08200 15 2 13020  


08201 - 08300 15 3 13020  


08201 - 08300 54 12 13060 SL-1 ADoCS Document Coding Sheets 


08301 - 08400 15 4 13020  


08301 - 08500 55 2 13060 SL-1 ADoCS Document Coding Sheets 


08401 - 08500 15 5 13021  


08501 - 08600 15 6 13021  


08501 - 08700 55 3 13060 SL-1 ADoCS Document Coding Sheets 


08601 - 08700 15 7 13021 8681 – 8700 are movie film 


08701 - 08800 15 8 13022 8701 – 8710 are movie film 


08701 - 08900 55 4 13060 SL-1 ADoCS Document Coding Sheets 


08801 - 08900 15 9 13022  


08901 - 08980 15 10 13022  


08901 - 09000 55 5 13060 SL-1 ADoCS Document Coding Sheets 


09001 - 09100 55 5 13061 SL-1 ADoCS Document Coding Sheets 


08981 - 09100 16 1 13022  


09101 - 09200 16 2 13023  


09101 - 09300 55 6 13061 SL-1 ADoCS Document Coding Sheets 


09201 - 09300 16 3 13023  


09301 - 09400 16 4 13023  


09301 - 09500 55 7 13061 SL-1 ADoCS Document Coding Sheets 


09401 - 09470 16 5 13023  
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ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


09471 - 09475 16 6 13023  


09476 - 09480 16 7 13023  


9481 16 8 13023  


09482 - 09483 17 1 13023  


09484 - 09485 17 2 13023  


09486 - 09487 17 3 13023  


09488 - 09489 17 4 13023  


9490 17 5 13023  


9492 17 6 13024  


9493 17 7 13024  


09494 - 09497 17 8 13024  


09498 - 09500 17 9 13024  


09501 - 09550 17 10 13025  


09501 - 09700 55 8 13061 SL-1 ADoCS Document Coding Sheets 


09551 - 09600 18 1 13025  


09601 - 09650 18 2 13025  


9630 18 22 13025 6 photographs from 9630 


09651 - 09700 18 3 13025  


9691 17 5 13024  


09701 - 09750 18 4 13025  


09701 - 09900 55 9 13061 SL-1 ADoCS Document Coding Sheets 


09751 - 09800 18 23 13025 Photographs 


09801 - 09860 18 24 13025 Photographs 


09861 - 09900 18 5 13025  


09901 - 09950 18 6 13025  


09901 - 10100 55 10 13061 SL-1 ADoCS Document Coding Sheets 


09951 - 09990 18 7 13025  


09991 - 10020 18 25 13025 Photographs 


10003 - 12532 46 3 13053 Master File Sorted by ADoCS number. 


10021 - 10100 19 7 13025 Drawings on 35MM Rolls 


10101 - 10300 55 11 13061 SL-1 ADoCS Document Coding Sheets 


10101 - 10380 19 7 13026  


10301 - 10500 55 12 13061 SL-1 ADoCS Document Coding Sheets 


10381 - 10400 18 8 13026  


10401 - 10409 18 9 13026  


10410 19 512 13026 Drawings on 35 MM roll 19 


10411 - 10450 18 10 13026  


10451 - 10500 18 11 13026  


10501 - 10550 18 12 13026  


10501 - 10600 56 1 13061 SL-1 ADoCS Document Coding Sheets 
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ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


10551 - 10600 18 13 13026  


10601 - 10650 18 14 13026  


10601 - 10800 56 2 13061 SL-1 ADoCS Document Coding Sheets 


10651 - 10700 18 15 13026  


10701 - 10740 18 16 13027  


10711 19 513 13027 Drawings on 35 MM roll 


10751 - 10800 18 17 13027  


10801 - 10850 18 18 13027  


10801 - 11000 56 3 13061 SL-1 ADoCS Document Coding Sheets 


10851 - 10906 18 19 13027  


10907 - 10910 19 514 13027 Drawing on  35 MM roll 


10911 - 10926 18 26 13027 Photographs 


10927 - 10938 19 518 13027 Drawings on 35 MM roll 


10939 - 10950 18 20 13027  


10951 - 10962 18 21 13027  


10963 - 10970 18 27 13027 Photographs 


10971 - 11000 20 1 13027  


10995 19 530 13027 Drawing on 35 MM roll 


11001 - 11050 20 2 13027  


11001 - 11200 56 4 13061 SL-1 ADoCS Document Coding Sheets 


11051 - 11100 20 3 13027  


11101 - 11150 20 4 13027  


11139 19 532 13027 Drawings on 35 MM roll 


11151 - 11200 20 5 13027  


11201 - 11246 20 6 13027  


11201 - 11400 56 5 13061 SL-1 ADoCS Document Coding Sheets 


11247 - 11270 19 533 13027 Drawings on 35 MM roll 


11271 - 11296 20 7 13027  


11297 - 11410 22 7 13027 Drawings on 35 MM roll 


11401 - 11600 56 6 13061 SL-1 ADoCS Document Coding Sheets 


11411 - 11460   13027 Missing 


11461 - 11500 20 8 13027  


11501 - 11550 20 9 13027  


11551 - 11600 20 10 13027  


11601 - 11650 20 11 13027  


11601 - 11790 56 7 13061 SL-1 ADoCS Document Coding Sheets 


11651 - 11700 20 12 13027  


11701 - 11750 20 13 13028  


11751 - 11800 20 14 13028  


11801 - 11850 20 15 13028  







 


E-8  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


11811 - 12000 56 8 13061 SL-1 ADoCS Document Coding Sheets 


11901 - 11950 20 17 13028  


11951 - 11900 20 16 13028  


11951 - 12000 21 1 13028  


12001 - 12050 21 2 13028  


12001 - 12600 56 9 13062 SL-1 ADoCS Document Coding Sheets 


12051 - 12100 21 3 13028  


12101 - 12150 21 4 13028  


12151 - 12200 21 5 13028  


12182 22 125 13028 One Drawing on 35 MM roll 


12201 - 12250 21 6 13028  


12251 - 12300 21 7 13028  


12301 - 12600 22 126 13028 Drawings on 35 MM roll 


12533 - 15000 46 4 13053 Master File Sorted by ADoCS number. 


12601 - 12650 21 8 13029  


12601 - 12800 56 10 13062 SL-1 ADoCS Document Coding Sheets 


12651 - 12700 21 9 13029  


12701 - 12750 21 10 13029  


12730 22 472 13029 Drawing on 35 MM 


12751 - 12800 21 11 13029  


12789 & 12790 22 478 13029 Drawings on 35 MM Film 


12801 - 12850 21 12 13029  


12801 - 13000 56 11 13062 SL-1 ADoCS Document Coding Sheets 


12851 - 12874 21 13 13029  


12875 - 12900 22 480 13029 Drawings on 35 MM 


12901 - 12940 21 14 13029  


12913 & 12914 22 507 13029 Drawings on 35 MM 


12917 21 15 13029 Photographs 


12921 - 12940 21 16 13029 Photographs 


12941 21 17 13029 Photographs 


12942 21 18 13029 Photographs 


12943 21 19 13029 Photographs 


12944 23 1 13029 Photographs 


12945 23 2 13029 Photographs 


12946 23 3 13030 Photographs 


12947 23 4 13030 Photographs 


12948 23 5 13030  


12949 23 6 13030  


12950 23 7 13030  


12951 - 13000 23 12 13030  







 


E-9  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


13001 - 13050 23 13 13030  


13001 - 13200 56 12 13062 SL-1 ADoCS Document Coding Sheets 


13051 - 13100 23 14 13030  


13101 - 13104 23 15 13030  


13102 23 8 13030  


13105 - 13109 24 1 13030  


13110 23 10 13030  


13111 - 13150 24 2 13030  


13151 - 13200 24 3 13030  


13201 - 13222 24 4 13031  


13201 - 13300 57 1 13062 SL-1 ADoCS Document Coding Sheets 


13222 23 11 13031  


13223 - 13232 24 5 13031  


13226 - 13408 45 8 13031 Note: Reel 45 is a roll of 35MM film. 


13233 - 13235 24 6 13031  


13233 - 13235 53 1 13062 Reel # 53 are photographs. 


13236 - 13238 24 7 13031  


13239 - 13250 24 8 13031  


13251 - 13280 24 9 13031  


13281 - 13310 24 10 13031  


13301 - 13500 57 2 13062 SL-1 ADoCS Document Coding Sheets 


13311 - 13350 25 1 13031  


13351 - 13400 25 2 13031  


13390 - 17267 53 2 13031 Reel # 53 are photographs. 


13401 - 13450 25 3 13031  


13451 - 13500 25 4 13031  


13501 - 13550 25 5 13032  


13501 - 13900 57 3 13062 SL-1 ADoCS Document Coding Sheets 


13507 - 13898 45 55 13032 Note: Reel 45 is a roll of 35MM film. 


13551 - 13600 25 6 13032  


13601 - 13650 25 7 13032  


13651 - 13700 25 8 13032  


13701 - 13750 25 9 13032  


13751 - 13767 25 10 13032  


13778 - 13800 26 1 13032  


13804 - 13850 26 2 13032  


13851 - 13900 26 3 13032  


13901 - 13940 26 4 13032  


13901 - 14100 57 4 13062 SL-1 ADoCS Document Coding Sheets 


13941 - 14000 26 5 13032  







 


E-10  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


14001 - 14080 26 6 13032  


14081 - 14140 26 7 13032  


14101 - 15000 57 5 13062 SL-1 ADoCS Document Coding Sheets 


14141 - 14200 26 8 13032  


14201 - 14270 26 9 13033  


14227 - 14930 45 146 13033 Note: Reel 45 is a roll of 35MM film. 


14271 - 14530 26 10 13033  


14530 - 14672 27 1 13033  


14673 - 14807 27 2 13033  


14808 -15050 27 3 13033   


15001 - 15200 57 6 13062 SL-1 ADoCS Document Coding Sheets 


15001 - 17499 44 3 13054 Master File Sorted by ADoCS number. 


15051 - 15190 27 4 13033  


15191 - 15310 27 5 13033  


15201 - 15400 57 7 13062 SL-1 ADoCS Document Coding Sheets 


15311 - 15490 27 6 13033  


15401 - 15600 57 8 13062 SL-1 ADoCS Document Coding Sheets 


15491 - 15740 27 7 13033  


15601 - 15800 57 9 13062 SL-1 ADoCS Document Coding Sheets 


15741 - 16000 27 8 13033  


15801 - 15940 57 10 13062 SL-1 ADoCS Document Coding Sheets 


16001 - 16080 27 9 13034  


16081 - 16150 28 1 13034  


16119 - 16720 45 159 13034 Note: Reel 45 is a roll of 35MM film. 


16151 - 16290 28 2 13034  


16291 - 16380 28 3 13034  


16381 - 16470 28 4 13034  


16471 - 16610 28 5 13034  


16481 - 18800 57 11 13062 SL-1 ADoCS Document Coding Sheets 


16621 - 16690 28 6 13034  


16691 - 16720 28 7 13034  


16721 - 16800 29 1 13034  


16801 - 16900 29 2 13034  


16901 - 17120 29 3 13035  


17121 - 17260 29 4 13035  


17261 - 17300 29 5 13035  


17291 - 17923 45 177 13035 Note: Reel 45 is a roll of 35MM film. 


17301 - 17370 29 6 13035  


17358 - 20648 53 3 13062 Reel # 53 are photographs. 


17371 - 17480 29 7 13035  
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ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


17481 -17560 29 8 13035  


17500 - 19960 44 4 13054 Master File Sorted by ADoCS number. 


17561 - 17710 30 1 13035  


17711 - 18000 30 2 13035  


18001 - 18010 30 2 13036  


18011 - 18270 30 3 13036  


18216 - 18916 45 264 13036 Note: Reel 45 is a roll of 35MM film. 


18271 - 18380 30 4 13036  


18381 - 18520 30 5 13036  


18521 - 18650 30 6 13036  


18651 - 18750 30 7 13036  


18751 - 18870 30 8 13036  


18801 - 19000 57 12 13062 SL-1 ADoCS Document Coding Sheets 


18871 - 19000 31 1 13036  


19001 - 19090 31 2 13037  


19091 - 19120 31 3 13037  


19111 - 19980 57 13 13062 SL-1 ADoCS Document Coding Sheets 


19121 - 19130 31 4 13037  


19131 - 19140 31 5 13037  


19141 - 19170 31 6 13037  


19171 - 19190 31 7 13037  


19191 - 19200 31 8 13037  


19201 - 19230 31 9 13037  


19231 - 19240 31 10 13037  


19241 - 19250 31 11 13037  


19251 -19300 31 12 13037  


19301 - 19310 32 1 13037  


19311 - 19320 32 2 13037  


19321 - 19330 32 3 13037  


19331 - 19340 32 4 13037  


19341 - 19350 32 5 13037  


19351 - 19360 32 6 13037  


19361 - 19370 32 7 13037  


19371 - 16380 32 8 13037  


19381 - 19390 32 9 13037  


19391 - 19400 32 10 13037  


19401 - 19410 32 11 13037  


19411 - 19420 32 12 13037  


19421 - 19430 32 13 13037  


19431 - 19440 32 14 13037  
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ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


19441 - 19450 32 15 13037  


19451 - 19460 32 16 13037  


19452 - 19483 45 438 13037 Note: Reel 45 is a roll of 35MM film. 


19461 - 19470 32 17 13037  


19473 - 19476 32 18 13037  


19481 - 19490 32 19 13037  


19491 - 19500 32 20 13037  


19501 - 19510 32 21 13038  


19511 - 19520 32 22 13038  


19520 - 19530 32 23 13038  


19531 - 19540 32 24 13038  


19541- 19550 32 25 13038  


19551 - 19560 32 26 13038  


19561 - 19570 32 27 13038  


19571 - 19580 32 28 13038  


19581 - 19600 32 29 13038  


19601 - 19650 32 30 13038  


19651 - 19700 32 31 13038  


19701 - 19750 32 32 13038  


19751 - 19760 32 33 13038  


19761 - 19800 32 34 13038  


19801 - 19850 32 35 13038  


19851 - 19900 32 36 13038  


19854 - 20414 45 452 13038 Note: Reel 45 is a roll of 35MM film. 


19901 - 19950 32 37 13038  


19951 - 20000 32 38 13038  


20001 - 20010 32 39 13038  


20001 - 22980 44 5 13054 Master File Sorted by ADoCS number. 


20011 - 20030 33 1 13038  


20041 - 20100 33 2 13038  


20101 - 20150 33 3 13038  


20151 - 20200 33 4 13038  


20201 - 20250 33 5 13038  


20251 - 20300 33 6 13038  


20301 - 20350 33 7 13038  


20351 - 20400 33 8 13038  


20401 - 20450 33 9 13039  


20451 - 20500 33 10 13039  


20500 - 20520 34 1 13039 Continuation of 20500 


20521 - 20550 34 2 13039  
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ADoCS Document Number 
Reel 
No. 
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Records 
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20551 - 20600 34 3 13039  


20601 - 20630 34 4 13039  


20631 - 20660 34 5 13039  


20633 - 20873 45 462 13039 Note: Reel 45 is a roll of 35MM film. 


20661 - 20700 34 6 13039  


20661 - 20868 53 4 13039 Note:  Reel # 53 are photographs. 


20701 - 20750 34 7 13039  


20751 - 20790 34 8 13039  


20791 - 20810 34 9 13039  


20811 - 20840 34 10 13039  


20841 - 20870 34 11 13039  


20871 - 20880 35 1 13039  


20881 - 20900 35 2 13039  


20901 - 20910 35 3 13040  


20911 - 20920 35 4 13040  


20921 - 20930 35 5 13040  


20931 - 20960 35 6 13040  


20961 - 21000 35 7 13040  


21001 - 21040 36 1 13040  


21041 - 21080 36 2 13040  


21081 - 21100 36 3 13040  


21101 - 21130 36 4 13040  


21131 - 21140 36 5 13040 Refilmed Reel 36 on Index Point 11 


21131 - 21140 36 11 13040 Refilmed from Reel 36 Index Point 5.  


21141 - 21290 36 6 13040  


21291 - 21410 36 7 13040  


21411 - 21420 36 8 13040  


21421 - 21450 37 1 13040  


21451 - 21500 37 2 13040  


21456 52 30 13040 Roll Charts (Filmed at different index points.) 


21456 52 54 13040 Roll Charts (Filmed at different index points.) 


21501 - 21550 37 3 13040   


21537 - 22031 53 5 13040 Note:  Reel # 53 are photographs. 


21551 - 21600 37 4 13041  


21584 - 21998 45 475 13041 Note: Reel 45 is a roll of 35MM film. 


21601 - 21630 37 5 13041  


21631 - 21660 37 6 13041  


21661 - 21700 37 7 13041  


21671 - 23100 58 1 13062 SL-1 ADoCS Document Coding Sheets 


21681 - 23100 58 1 13063 SL-1 ADoCS Document Coding Sheets 
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ADoCS Document Number 
Reel 
No. 
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Box Comments 


21701 - 21750 37 8 13041  


21751 - 21800 37 9 13041  


21801 - 21830 37 10 13041  


21831 - 21900 37 11 13041  


21901 - 21960 37 12 13041  


21961 - 22000 37 13 13041  


22001 - 22030 39 1 13041  


22018 - 22500 53 6 13041 Note:  Reel # 53 are photographs. 


22021 - 24326 45 483 13046 Note: Reel 45 is a roll of 35MM film. 


22031 36 9 13042  


22032 - 22108 36 10 13042  


22109 - 22144 38 1 13042  


22145 - 22214 38 2 13042  


22215 - 22280 38 3 13042  


22281 - 22340 38 4 13042  


22341 - 22400 38 5 13042  


22401 - 22432 38 6 13042  


22421 - 22432 38 8 13043  


22433 - 22435 38 9 13043  


22433 - 22435 38 9 13043  


22436 - 22439 38 10 13043  


22440 - 22447 38 11 13043  


22451 - 22460 38 7 13043  


22461 - 22490 39 2 13044 ADoCS Numbers 22494 thru 22504 missing 


22477 52 1 13044 Roll Charts 


22478 52 2 13044 Roll Charts 


22479 52 3 13044 Roll Charts 


22480 52 4 13044 Roll Charts 


22501 - 22550 53 7 13044 Note:  Reel # 53 are photographs. 


22551 - 22560 53 8 13044 Note:  Reel # 53 are photographs. 


22601 - 22650 53 9 13044 Note:  Reel # 53 are photographs. 


22651 - 22700 53 10 13044 Note:  Reel # 53 are photographs. 


22701 - 22750 53 11 13044 Note:  Reel # 53 are photographs. 


22751 - 22800 53 12 13044 Note:  Reel # 53 are photographs. 


22801 - 22850 53 13 13044 Note:  Reel # 53 are photographs. 


22851 - 22900 53 14 13044 Note:  Reel # 53 are photographs. 


22901 - 22950 53 15 13044 Note:  Reel # 53 are photographs. 


22951 - 22990 53 16 13044 Note:  Reel # 53 are photographs. 


22991 53 16 13045 Note:  Reel # 53 are photographs. 


22981 - 22990 39 3 13044  







 


E-15  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


22991 - 23000 39 4 13045  


23001 - 23060 39 5 13045  


23036 - 23451 45 480 13045 Note: Reel 45 is a roll of 35MM film. 


23036 - 23491 53 17 13045 Note:  Reel # 53 are photographs. 


23061 - 23100 39 6 13045  


23101 - 23170 39 7 13045  


23101 - 23300 58 2 13063 SL-1 ADoCS Document Coding Sheets 


23171 - 23220 39 8 13045  


23221 - 23260 39 9 13045  


23261 - 23310 39 10 13045  


23301 - 23500 58 3 13063 SL-1 ADoCS Document Coding Sheets 


23311 - 23370 39 11 13045  


23321 - 23330 39 13 13045  


23371 - 23390 39 12 13045  


23391 - 23430 41 1 13045  


23431 - 23450 41 2 13045  


23451 - 23490 41 3 13045  


23491 - 23500 41 4 13045  


23501 - 23700 58 4 13063 SL-1 ADoCS Document Coding Sheets 


23508 - 23875 53 18 13045 Note:  Reel # 53 are photographs. 


23511 - 23540 41 5 13045  


23541 - 23590 41 6 13045  


23591 - 23600 40 15 13045  


23601 - 23650 40 1 13046  


23651 - 23660 40 2 13046  


23661 - 23700 40 3 13046  


23701 - 23750 40 4 13046  


23701 - 23900 58 5 13063 SL-1 ADoCS Document Coding Sheets 


23751 - 23770 40 5 13046  


23771 - 23830 40 6 13046  


23831 - 23900 40 7 13046  


23901 - 24010 40 8 13046  


23901 - 24100 58 6 13063 SL-1 ADoCS Document Coding Sheets 


24011 - 24030 40 9 13046  


24031 - 24160 40 10 13046  


24101 - 24300 58 7 13063 SL-1 ADoCS Document Coding Sheets 


24161 - 24260 40 11 13046  


24194 - 24196 42 7 13046  


24261 - 24320 40 12 13046  


24301 - 24500 58 8 13063 SL-1 ADoCS Document Coding Sheets 
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ADoCS Document Number 
Reel 
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24321 - 24330 40 13 13046  


24326 - 25197 45 508 13050 Note: Reel 45 is a roll of 35MM film. 


24331 - 24400 40 14 13046  


24401 - 24460 41 7 13047  


24461 - 24490 41 8 13047  


24491 - 24560 41 9 13047  


24501 - 24700 58 9 13063 SL-1 ADoCS Document Coding Sheets 


24561 - 24570 41 10 13047  


24571 - 24630 41 11 13047 lst of 2 number 11 index points 


24671 - 24690 41 11 13047 2nd of 2 number 11 index points 


24691 - 24760 41 12 13047  


24701 - 24900 58 10 13063 SL-1 ADoCS Document Coding Sheets 


24726 - 24729 45 506 13047 Note: Reel 45 is a roll of 35MM film. 


24761 - 24770 41 13 13047  


24771 - 24780 41 14 13047  


24781 - 24820 41 15 13047  


24821 - 24870 43 1 13047  


24871- 24920 43 2 13047  


24901 - 25100 58 11 13063 SL-1 ADoCS Document Coding Sheets 


24921 - 24970 43 3 13047  


24971 - 25000 43 4 13047  


25001 - 25020 43 5 13047  


25021 - 25080 43 6 13047  


25081 - 25090 43 7 13047  


25091 - 25130 43 8 13047  


25101 - 25190 59 1 13063 SL-1 ADoCS Document Coding Sheets 


25131 - 25137 52 5 13048 Roll Charts 


25136 52 6 13048 Roll Charts 


25138 52 7 13048 Roll Charts 


25139 52 8 13048 Roll Charts 


25140 52 9 13048 Roll Charts 


25141 52 10 13048 Roll Charts 


25142 52 11 13048 Roll Charts 


25143 52 12 13048 Roll Charts 


25144 52 13 13048 Roll Charts 


25145 52 14 13048 Roll Charts 


25146 52 15 13048 Roll Charts 


25147 52 16 13048 Roll Charts 


25148 52 17 13048 Roll Charts 


25149 52 18 13048 Roll Charts 
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Reel 
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25150 52 19 13048 Roll Charts 


25151 52 20 13048 Roll Charts 


25152 52 21 13048 Roll Charts 


25153 52 22 13048 Roll Charts 


25154 52 23 13048 Roll Charts 


25155 52 24 13048 Roll Charts 


25156 52 25 13048 Roll Charts 


25157 52 26 13048 Roll Charts 


25158 52 27 13048 Roll Charts 


25159 52 28 13048 Roll Charts 


25160 52 29 13048 Roll Charts 


25161 52 31 13049 Roll Charts 


25162 52 32 13049 Roll Charts 


25163 52 33 13049 Roll Charts 


25164 52 34 13049 Roll Charts 


25165 52 35 13049 Roll Charts 


25166 52 36 13049 Roll Charts 


25167 52 37 13049 Roll Charts 


25168 52 38 13049 Roll Charts 


25169 52 39 13049 Roll Charts 


25170 52 40 13049 Roll Charts 


25171 52 41 13049 Roll Charts 


25172 52 42 13049 Roll Charts 


25173 52 43 13049 Roll Charts 


25174 52 44 13049 Roll Charts 


25175 52 45 13049 Roll Charts 


25176 52 46 13049 Roll Charts 


25177 52 47 13049 Roll Charts 


25178 52 48 13049 Roll Charts 


25179 52 49 13049 Roll Charts 


25180 52 50 13049 Roll Charts 


25181 52 51 13049 Roll Charts 


25184 52 52 13049 Roll Charts 


25185 52 53 13049 Roll Charts 


25186 42 1 13050  


25187 42 2 13050  


25188 42 3 13050  


25189 - 25191 42 4 13050  


25192 42 5 13050  


25193 42 6 13050  
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ADoCS Document Number 
Reel 
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Index 
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Box Comments 


25194 - 25196 53 19 13050 Note: Reel 45 is a roll of 35MM film. 


25197 42 8 13050  


25198 42 9 13050  


25199 42 10 13050  


25200 42 11 13050  


25201 44 1 13050  


25202 - 25224 44 2 13050  


SL-1 MAPS 45 525 13055 Note: Reel 45 is a roll of 35MM film. 


Project Assignment 47 1 13055  


Maps 47 2 13055  


Critical experiment 1/62 47 3 13055  


Drainage and inspection hole into SL-
1 Pressure Vessel Sept. 27, 1961 


47 4 13055  


SL-1 Local Board, Roger Young 
7/12/60 


47 5 13055  


SL-1 Approval of Key Personnel 
3/31/90 


47 6 13055  


Excess property utilization & disposal 47 7 13055  


SL-1 Health Physics Manual 12/60 47 8 13055  


SL-1 Malfunction Report # 33 8/24/60 47 9 13055  


MOD. 2 Subcontract # 274924 47 10 13055  


Subcontract between Griscom Russell 
Company. Subcontract 274925 1961 


47 11 13056  


SL-1 Cadre Relationship 47 12 13055  


Health Physics Aspects of SL-1 
accident.  John R. Horan, William 


Gammill 


47 13 13055  


Aerojet General File 726 Gentlemen 
SL-1 


47 14 13055  


Mr. A. Lamata ltr. For Aeroject Gen. 
Nuc.  Book 8/21/59 


47 15 13055  


Training assignment James R. Howac 47 16 13055  


Mr. A. F. Miller 1/6/60 47 17 13055  
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ADoCS Document Number 
Reel 
No. 


Index 
Point 
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Annual Health Physics Evaluation 
Report October 19-20, 1960 


47 18 13055  


Analyses of Insulation Materials 47 19 13055  


Drainage and Inspection Hole into SL-
1 Pressure Vessel 9/14/61 


47 20 13055  


ID 168 GAPLS Combustion 
Engineering 


47 21 13055  


Reactivity magnitudes and addition 
Rates in Nuclear Excursions 


47 22 13055  


Radiation Graphs and Data copies 47 23 13055  


SL-1 Pressure Vessels 47 24 13055  


SL-1 Area Radiation levels as of 
6/22/62 


47 25 13055  


Evaluation of the Loss of Boron in the 
SL-1 core 


47 26 13055  


Schedule SL-1 Core 1/62 47 27 13055  


SL-1 Interim Report 3/5/62 47 28 13055  


Environmental Monitoring Report No. 
4 


47 29 13055  


SL-1 J. P. Lyon letter 47 30 13055  


SL-1 Recovery 47 31 13055  


Significance of Health Physics 
evidence in the trial of a case of 


Radiation Personal Injury 


47 32 13055  


Exposures, 3R SL-1 47 33 13055  


SL-1 Mod. 2 to Sub 274924 47 34 13056  


SL-1 Mod. 2 to Sub 274925 47 35 13056  


H. E. Bohoer memo, misc. SL-1 47 36 13056  


Sub. Griscom-Russell Company and 
AGN 


47 37 13056  


V. V. Hendrix SL-1 47 38 13056  


Contract No. (10-1) 967 Mod. 9 47 39 13056  


SL-1 Vendor Data 47 40 13056  


SL-1 Article 39 Contract 47 41 13056  


SL-1 Annual Progress Report 47 42 13056  


SL-1 Purchase Requisitions 47 43 13056  


SL-1 Fund Requirements and 
Identification of obligation 


48 1 13056  


SL-1 ABWR Program 10/1/60 - 
9/30/61 


48 2 13056  


SL-1 Final Report 48 3 13056  


Combustion Engineering Contract for 
Boiling Water Program 


48 4 13056  
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ADoCS Document Number 
Reel 
No. 


Index 
Point 
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Mr. Johnson letter correspondence CE 
selection 


48 5 13056  


Nuclear Materials and Propulsion 
Operation TM 62-7-704 


48 6 13056  


Hazards Report for Post Incident SL-1 
Critical Experiment 


48 7 13057  


IDO Security Participation in the SL-1 
Disorder 


48 8 13057  


SL-1 Badge film results 48 9 13057  


SL-1 Telefax copies 48 10 13057  


SL-1 Phase 3 motion film 48 11 13057  


SL-1 Iodine data 48 12 13057  


SL-1 ltr to Captain R. L. Morgan 48 13 13057  


Vienna Paper on SL-1 Incident 48 14 13057  


SL-1 Article in Nuclear Safety 48 15 13057  


SL-1 Monthly Report V. V. Hendrix 48 16 13057  


Brooks Payne letter 1 page 48 17 13057  


AEC's AD Hoc committee concurs in 
proposals for dismantling 


48 18 13057  


Analysis of data furnished by Nuclear 
subcontracts to IAD on past 


48 19 13057  


SL-1Radiation Protection Standards 
Employed at the NRTS 


48 20 13057  


SL-1 Documents 1 page 48 21 13057  


SL-1 script of Television documentary 
on SL-1 


48 22 13057  


SL-1 Health and Safety Annual Report 
1961 


48 23 13057  


A. F. Miller Mod. No. 4967 contract 48 24 13057  


SL-1 Reactor Building Dismantling 
schedule 


49 1 13057  


SL-1 Airplane cargo loading data 49 2 13057  


V. V. Hendrix 2 page ltr 49 3 13057  


SL-1 military reservations in AEC 
program 


49 4 13057  


Personnel practices 49 5 13057  


Announcement of Removal of SL-1 
Pressure Vessel 


49 6 13057  
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Reel 
No. 
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Interim Report of the AD HOC 
Advisory Committee on Future sue or 


Disposition of SL-1 


49 7 13057  


AEC JCAE Hearings on Radiation 
Safety and Regulations 


49 8 13057  


Proposed Nuclear - Turbine Generator 49 9 13057  


Announcement of SL-1 Clean-up 
activities 


49 10 13057  


SL-1 Proposal to the U. S. Atomic 
Energy Commission for operation of 
the Area Support Facilities National 


Reactor Testing Station 


49 11 13057  


Correspondence to M. E. Kaldman and 
G. E. DeVore SL-1 


49 12 13057  


SL-1 Bulleting (Reactor) 49 13 13057  


SL-1 Atomic Energy Commission 
copy No. 16 and 18 


49 14 13057  


Captain Morgan FY assumptions 49 15 13057  


SL-1 letter Frank Church 49 16 13057  


Terms of Reference of Ad Hoc 
Advisory Committee on Future use or 
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USAEC ID (Telefax copy) 49 18 13057  


SL-1 letter to Holifield 49 19 13057  


SL-1 Investigation Report 49 20 13057  
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Box 67 67 1 13072  







 


E-22  


ADoCS Document Number 
Reel 
No. 


Index 
Point 


Records 
Box Comments 


Reel 68 is duplicate photos. No document numbers.  Sundry subjects. 


Photo 1 68 1 13064  


Photo 2 68 2 13064  
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Photo 4 68 4 13064  
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Photo 21 68 36 13071  


Photo 22 68 37 13071  
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 SL1 Keyword List 
 KEY WORD 
 ! !961 # #1 #3 
 #4 #50 #6 #8 #9 
 #HP1 $2240 $3456 $4000 & 
 'F31 (10-1) (10-1)-697 (10-1)-967 (191) 
 (5) (ANNUAL (FORM (NELSON (P 
 (RESIDENT (SL-1) (VMR) ,O,UJ - 
 -D.R.ADAMS /,U. 0 0-62 0-65 
 00 000 0000 0000000000000000 00002400 
 0001 000124 000135 0003 0004 
 0005 0006 000927 000930 001 
 0010 001002 0014 0015 002 
 0022 003 0030 00398 003A 
 003B 004 0041 0041AP7011 0041QP1005 
 0045 0047 0048 00498 004A 
 005 0053 006 007 008 
 009 0090 01 010 0100 
 010361-011761 011 011161-012761 0112 011761 
 0122 013 0130 0135 0136 
 0138 014 01400 0152 016 
 017 0171932 018 019 02 
 020 0200 020661 021 0210 
 022 0220 0223 0230 024 
 025 0253 0255 026 027 
 028 029 03 030 0300 
 031 0311 032 0323 033 
 03337 034 0347 035 0351 
 0353 036 0364686 037 038 
 039 04 0400 0403 0406 
 041 0410 0419 042 042061 
 0421 0423 0425 043 0433 
 0435 0438 044 0444 045 
 0453 0457 046 047 04762 
 048 049 05 050 0500 
 0502 0502-CHAIN 0505 051 0515 
 052 0522 0523 0524 0525 
 0525-053 053 0530 0532 0533 
 054 0543 054M 055 0552 
 056 057 058 059 06 
 060 0600 0601 0607 0608 
 061 0615 062 062301Z 0624 
 063 0630 0633 0636 064 
 0641 0642 0647 065 0654 
 066 067 0677 068 069 
 07 070 0700 07026 0703 
 070351 070352 070370 070381 070384 
 0709 071 0710 0710MST 0715 
 0717 072 0726 0729 073 
 0733 0735 074 0744 0745 
 0747 0748 075 0755 076 
 077 078 07825 079 08 
 080 0800 0804 0805 080D 
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 KEY WORD 
 081 0810 0811 0814 0815 
 0825 0830 0835 0837 0839 
 0840 0845 0847 0850 0853 
 0855 0856 088 09 0900 
 0902 0903 0904 0905 0906 
 0907 0908 0909 091 0911 
 0913 0915 0917 092 0920 
 0925 0928 093 0930 0932 
 0934 0936 0937 094 0940 
 09401 0944 0945 09495 09496 
 095 0950 0951 0955 096 
 0977 098 099 0P274925 0PR03106 
 0V0 1 1! 1, 1-10-61 
 1-16-61 1-6-61 1-8-61 1/7 10 
 10-1 10-1-967 100 1000 10000 
 100000 10002 10004 10005 10007 
 1000PM 1001 1002 10028 1003 
 10037 1004 10043 10044 1005 
 1006 1007 1008 10086 1009 
 100RNURSE 101 1010 101040 1011 
 1012 10129 1013 1014 1015 
 1016 1017 1018 101893 1019 
 101967 101ID01 101IDI1 102 1020 
 1021 1022 1023 1024 1025 
 1026 10261 10267 10268 1027 
 1028 1029 103 1030 1031 
 10316 1032 1033 1034 1034030 
 1034045 1035 1036 1037 1038 
 1039 104 1040 1041 1042 
 10424 1043 1044 1045 1046 
 10460 1047 1048 1049 105 
 1050 1050-3 1051 1052 1053 
 10532 1054 1055 1056 1057 
 1058 1059 106 1060 1061 
 1062 1063 1064 1065 1066 
 1066/1 1066/8 106612 1067 1068 
 1069 107 1070 1070352 1071 
 1072 10722 1073 1074 1075 
 1076 1077 1078 1079 108 
 1080 10800 1082 1083 108330 
 1083300 1084 1085 1086 10865 
 1087 10874 1088 1089 109 
 1091 1092 10925 1094 1095 
 1095F 1096 1097 1098 1099 
 109964 109C235 109C274 109C276 109C278 
 109C280 109C281 109C283 109C284 109C285 
 10A 10FB 10MR 10MW 10NEGOTIATION 
 10T011X106 11 11,1962 110 1100 
 11000 1102 1103 1104 1105 
 1108 1109 111 1110 1111 
 1111111111 1112 1113 1114 1115 
 111557 1116 1117 1118 112 
 1120 11204 11206 1121 1122 
 1123 1124 1125 11261 1129 
 113 1130 1133 1135 1137 
 1138 114 1140 1144 1145 
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 KEY WORD 
 1146 1147 1148 1149 115 
 1150 1151 1152 1153 1154 
 115418 1155 115554 1157 11578 
 1158 116 1160 11610109 11610113WLGINKEL 
 11610118ACJOHNSON 11610124ACJOHNSON 11610125ACJOHNSON 11610126ACJOHNSON 11610128ACJOHNSON 
 11610207CWBILLS 11610213ACJOHNSON 11610224ACJOHNSON 11610403ACJOHNSON 11610714ACJOHNSON 
 1163 1164 1165 1166 1167 
 1168 117 1171 1172 1173 
 1174 1175 1176 1177 1178 
 1179 118 1180 1181 1182 
 1183 1184 118401 1185 1186 
 1187 1188 1189 119 1190 
 11900 11907 1191 1192 1193 
 1194 1195 1196 11963 1197 
 1198 11988 1199 11A 11B3 
 11B3215 11V 12 120 1200 
 120000 12000000 1201 12015 1202 
 12021 1203 1205 1206 1207 
 1208 120898 121 1210 1211 
 1214 1215 1216 1219 122 
 1220 1221 122260 122360-011661 1225 
 1226 1227 1228 1229 123 
 1230 1231 1232 1233 1234 
 1236 1237 1238 12383 1239 
 124 1240 1242 1243 1244 
 1245 1246 1247 1248 1249 
 125 1250 1251 1253 1254 
 1255 1256 1257 1258 1259 
 126 1260 126001 1261 12610201WLGINKEL 
 12610361GLVOELZ 1262230 1263 12643 1265 
 1269 127 1272 1273 1274 
 1275 1276 1277 1278 1279 
 128 1280 12800 1282 1286 
 12873 1289 129 1290 1292 
 1294 12951 1297 1298 1299 
 12BAL 12RHR 12TH 13 13,1961 
 130 1300 1301 1302 1303 
 1304 13046 13049 1305 1306 
 1309 131 1310 1313 1315 
 1316 1317 1319 132 1320 
 1321 1323 1324 1325 13263 
 1327 1328 133 1330 1331 
 1332 1334 1335 1337 1339 
 134 1340 1342 1345 13467 
 1347 1349 135 1350 1352 
 1353 1355 1359 136 1360 
 1361 1362 1363 1364 1365 
 1366 1367 13687 1369 137 
 1370 1371 1374 1379 138 
 1380 1382 1385 1386 1388 
 1389 139 1391 1392 1393 
 1394 1395 1396 14 140 
 1400 14006 1402 1405 1406 
 1408 1409 140B 141 1410 
 1410RETURNED 1411 1412 1413 1414 
 1415 1416 1417 1418 1419 
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 KEY WORD 
 142 1420 1421 1422 1423 
 1424 1425 1426 1428 14281 
 14286 1429 14290 14298 143 
 1430 14303 14304 14308 1431 
 14314 14315 1432 14321 14322 
 14323 1433 1434 1435 1436 
 14363 1437 1439 144 1440 
 14407 1441 1442 1444 1445 
 1446 1447 1448 1449 145 
 1450 1453 1454 1455 1456 
 1458 1459 145A 146 1461 
 1463 1464 1465 1466 1467 
 1468 1468F 1469 147 1470 
 1471 1472 1473 1474 147461 
 147476 1475 1476 1478 148 
 1480 14800 1482 1484 1487 
 1488 1489 149 1490 1492 
 1493 1494 1495 14950000 1496 
 1497 1498 1499 15 150 
 1500 15000 1501 150101 1502 
 1503 1504 1505 1506 1507 
 1508 1509 151 1510 1511 
 1512 1513 1514 1515 15159 
 1518 1519 151960 152 1521 
 1522 1523 1524 1525 1526 
 1527 1528 153 1530 1531 
 1533 1535 1536 1537 1538 
 1539 1539Z 154 1540 1541 
 1542 1545 15454 15458 154581 
 1546 1547 1548 154858 154S80041QP7006 
 155 1550 1552 1553 1554 
 1555 1556 1557 1558 1559 
 156 1560 1561 1562 1563 
 1566 1568 1569 157 1570 
 1571 1572 1573 1574 15744 
 1575 1576 1577 1578 1579 
 158 1580 1581 1582 1584 
 1586 1587 1589 159 1591 
 1592 1595 1596 1597 1599 
 15DAY 15TH 15THRU 15W 16 
 160 1600 1601 1602 1603 
 160306 1605 1606 1607 1608 
 1609 160M806A11 161 1610 1611 
 1612 1613 1614 1615 1616 
 1617 1618 162 1620 162037Z 
 1621 1622 1624 162428 1625 
 1626 1627 1628 1629 163 
 1630 1632 1633 1634 1635 
 1636 1638 1639 164 1640 
 1642 16436 1644 1645 1645844 
 1647 1648 1649 165 1650 
 1651 16512 1652 1653 16539 
 1654 1655 1656 1657 166 
 16606 1663 16635 16636 1664 
 1667 1668 167 1671 1672 
 16727 1678 1679 168 1680 
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 KEY WORD 
 1682 1684 1685 1687 1688 
 1689 169 1692 1694 1695 
 1696 1697 1698 1699 16A 
 16MM 17 170 1700 1701 
 17010-12A-58 1702 1703 1704 1708 
 1709 171 1710 17104T2257 1711 
 1712 1713 1714 1715 1716 
 1717 1718 1719 172 1720 
 1721 1722 1724 17241 1729 
 173 1730 1731 1732 1734 
 1736 1737 1738 174 1743 
 1744 1745 1746 1748 1749 
 175 175-B 1750 17500 1752 
 1754 1755 1756 1757 1758 
 1759 176 1760 1761 1763 
 1764 1765 177 1770 177000350 
 1772 1775 1777 1778 1779 
 178 1780 1781 1782 1784 
 1785 1786 1787 1788 1789 
 179 1790 1791 1793 1796 
 1797 1798 1799 17H 17TH 
 17WG 18 180 1800 1801 
 1802 1803 1804 1806 1807 
 1809 181 1810 1811 1812 
 1813 1814 1815 1816 1817 
 1818 1819 1820 1821 1822 
 1823 1824 1825 1826 1827 
 1828 1829 1830 1831 1832 
 1833 1834 1835 1836 1837 
 1838 1839 184 1840 1841 
 1842 1843 18432 1844 1845 
 1846 1847 1848 18486 18487 
 18488 18489 18490 18491 18492 
 18493 185 1853 18537 1854 
 1855 1856 187 18700 1872 
 1874 18747 1875 1876 1878 
 1879 188 1880 1882 1883 
 18861 189 1898 1899 189S 
 19 190 1900 19000 19001 
 19002 19003 19005 19006 19007 
 19008 19009 19012 19013 19014 
 19016 19017 19018 19019 19020 
 19021 19022 19023 19024 19029 
 19030 19031 19032 1905 1908 
 191 1910 1912 1913 1914 
 19144 19144E 19145E 1916 192 
 1920 1921 1925 1926 193 
 1930 19300 19301 19302 19304 
 19305 19306 19307 19308 19309 
 19310 19311 19312 19313 19314 
 19326 1935 194 1940 1944 
 1945 19450 1946 1947 1948 
 1949 19492 195 1952 19532 
 19533 1954 1955 1956 19567 
 1957 1958 1959 196 196! 
 1960 1960ABWR 1960FULL 1960INVESTIGATION 1960VISIT 
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 KEY WORD 
 1961 1962 1963 1964 19660 
 19661 19662 19663 19664 19667 
 19668 1967 19672 19673 19674 
 1968 197 1971 1972 1973 
 19751 19782 198 1983 19848 
 1985 19853 19858 1987 1988 
 19897 199 1990 19900 1991 
 1992 1993 19938 1994 1995 
 1996 1997 19978 1998 1999 
 199900 19A 19TH 1A 1ARARDE 
 1B 1CE 1D0 1D18 1D24 
 1D30 1D66 1JD52A 1JF51B 1LGED 
 1O 1ON 1OO 1P30 1RD 
 1ST 1TR 1U 1VP86X182 2 
 2% 2(00 20 20,1961 200 
 2000 200000 2001 2002 2003 
 2004 2005 20057 20058 20059 
 2006 20062 2007 2008 2009 
 200R 201 2010 20101 20102 
 20103 20104 20105 20106 20107 
 20108 20109 2011 2012 20128 
 2013 2014 20145 2015 2016 
 2017 2018 201857Z 202 2022 
 20225 2023 20235 2024 20248 
 20249 2025 20250 20251 2026 
 2027 2028 20282 2029 20294 
 203 2030 20300 20313 20316 
 2032 2033 20337 20338 20339 
 2034 20340 20342 20343 20344 
 2035 2036 20369 2037 20377 
 20378 2038 2039 204 2040 
 20404 20405 2041 2042 2043 
 2044 20442 20443 20446 2045 
 2046 2047 2048 2049 205 
 2050 2051 2052 2053 2054 
 2055 2057 2058 2059 206 
 2060 2061 20610630 20620522 2065 
 2067 20682 207 20701 2072 
 20728 20729 2073 2074 2075 
 2076 2077 20774 20775 2078 
 2079 207B597 208 2080 2081 
 2082 2083 208361 2084 20845 
 20849 2085 20850 2086 20868 
 20869 2087 2088 20885 20886 
 20888 2089 20890 20892 20893 
 20899 209 2090 20900 20901 
 2091 20913 20915 20916 2092 
 20923 2093 2094 2095 20956 
 20957 20958 20959 2096 20960 
 20961 20962 20963 20964 20965 
 2097 2098 20985 2099 20B 
 21 21, 210 2100 2100B 
 2100TO 2101 2102 2103 2104 
 2105 2106 2107 2108 2109 
 21092 211 2110 2111 21110 
 211136 2112 2113 2114 21141 
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 KEY WORD 
 21142 21143 2115 2116 21162 
 2117 2119 212 21200 21205 
 21206 21207 21208 21209 21210 
 21211 2122 21234 21235 21238 
 21268 21269 21270 21273 2128 
 212A 2130 21311 21311E 21320 
 2135 21353 21379 21380 21381 
 2140 2140/4180 2144 2145 21470 
 21471 21476 2149 215 2150 
 21512 21514 2152 2157 2158 
 21610823 21614 2162 21621 21673 
 217 21700 218 2180 21853 
 2187 21882 219 21934 219X 
 21A 22 22,1961 220 2200 
 221 2210 221195 2213 22137 
 22138 22139 22140 22142 22143 
 22144 22145 22146 22147 22148 
 22149 2215 22150 22151 22152 
 22153 22155 22156 22157 2218 
 221899 2219 22194 22195 22196 
 22197 22198 22199 2220 22200 
 22201 2221 22214 22235 22238 
 2224 22240 222411 22244 22246 
 2225 22250 22253 22256 22258 
 2226 22265 22268 22280 2230 
 2233 223347 22360 22361 22362 
 22363 22364 22365 224 2240 
 2242 2245 22467 2248 224800 
 2250 225119 226 22610107 22610108 
 22610561 22620101 2267 227 227156 
 2272 227801 2283 2284 2285 
 2297 23 2300 2300V 2301A 
 2302 2307 230PM 231 2310 
 2311 23111 2315 2317 2318 
 231803A 232 2320 23209 23210 
 23212 23224 23245 2325 233 
 2330 2334 2336 2337 234 
 2340 2343 2345 235 2350 
 2352 2353 2357 236 2361 
 237 2379 238 2380 2387 
 2389 239 24 240 2400 
 2401 2402 2403 2407 2408 
 241 2412 2414 2418 242 
 2420341AMW 2420434MCB 2420436MCB 2420491AS 2420502JD 
 2420533MCB 2424 243 244 245 
 246 2465 2466 2467 247 
 2478 2479 248 2480 249 
 24921 24932 24947 24952 24A 
 25 25, 250 25000 250000 
 2501 251 2512 2516 252 
 25254 253 2532 2533 2534 
 254 2544 255 2550 256 
 2565 2566 2567 2568 2569 
 257 2577 258 258049 2588 
 259 2591 2592 2593 2594 
 2596 2598 259863 25MISSIONS 25R 
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 KEY WORD 
 26 260 2605 2606 2607 
 2608 2609 261 2610A 2613 
 2614 262 2625 263 264 
 2647 265 267 2672 2674 
 26799 26799B 268 2680 269 
 2696 2696ALPR 26986 26986B 26A 
 26ID94 26TH 27 270 27010 
 2706 2708 2709 271 2710 
 2711 272 273 274 2741 
 2742 2743 2745 2746 2747 
 2748 274924 274925 275 2750 
 2752 2753 2754 2755 2756 
 2757 2758 2759 276 2760 
 2761 2762 2764 2765 2766 
 2767 277 277/480 278 2780 
 2781 2782 279 2797 2798 
 2799 27R 28 280 2800 
 2801 2802 2803 2804 2806 
 281 2814 282 2825 28253 
 2826 2827 2828 283 28380 
 284 2849 28490000 285 2856 
 28560 2857 2858 2859 286 
 2860 2861 2862 2863 287 
 28751 288 289 289GAC 29 
 290 2907 2908 2909 291 
 2910 2911 292 293A726 295 
 2961 29610116WLGINKEL 296700 29726 29735 
 2976 298 2988 29883 29885 
 2995 2996 2997 2998 2999 
 29TH 2A 2A921 2B 2C 
 2D 2D4 2D66 2E 2GC 
 2H 2K 2L 2NCIDENT 2ND 
 2R 3 3&274925 3&4 3, 
 3-5 3.0 30 30, 300 
 3000 30000 300000000000 3002 3003 
 3008 3009 300PM 301 3010 
 3012 3014 3016 3017 3018 
 3019 302 3020 3021 3025 
 3026 3027 3028 3029 303 
 3030 3031 3032 3033 3034 
 3035 3036 3037 3038 3039 
 304 3040 3041 3042 3044 
 3045 304557 3046 3047 3048 
 3049 304SS 304SST 305 3050 
 3051 3052 3054 3055 3056 
 3058 3059 306 3060 3062 
 3064 3065 3066 3067 3068 
 3069 3070 3071 3072 3073 
 3074 3075 3076 3077 3078 
 3079 308 3080 3081 3082 
 3083 3084 3085 3086 3087 
 3088 3089 3090 3091 3093 
 3093000 3094 3096 3097 3098 
 3099 30X 31 310 3100 
 3101 3102 3103 3105 3106 
 3107 3108 310833010 3109 311 
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 KEY WORD 
 3110 3111 3112 3113 3114 
 3115 3116 3117 3118 3119 
 312 3120 3121 3122 3123 
 3124 3125 3126 3127 3128 
 312873 3129 313 3130 3131 
 3132 3133 3134 3135 3136 
 313658 3137 3138 3139 3140 
 3141 3142 314369 3149 3150 
 316 316A 317 318627 318689 
 319 319825 32 320 32021 
 320A 322 32236 3227 3231 
 325 326 3263 3264 3265 
 329 3298 33 330 3300 
 3301 3304 331 332 3323 
 3324 3325 3326 3327 3328 
 333 33556 335906 33690 3384 
 33882 33MONTS 34 3400 3402 
 34199 342 343 343426 3434A 
 3447 3448 3449 346 347 
 348 349 3496 34CHEMPUMP 34MONTHS 
 34SF 35 350 351 35158 
 352 3526 353 35309 3532 
 354 355 3564 3565 3566 
 3567 3568 3569 3570 3571 
 3572 358 359 35MM 36 
 3600 361 363382 363450 364 
 3640 3641 3655 3656 3657 
 3658 3659 365905 365911 365912 
 366 3660 3661 3662 3664 
 366936 36D0 37 370 3726 
 373 3730 3732 3735 3736 
 3737 374 3744 375 3765 
 377 378 379 38 380 
 3807 3808 381 3819 3821 
 3834 3835 3836 3837 3838 
 3839 387 3876 388 3898 
 38A 39 393 394 3942 
 395 3950-271-1837 395381 3959 3960 
 398 39906 3995 3996 3997 
 3998 3A 3B 3BB 3D 
 3E 3MR 3MW 3R 3RD 
 4 4, 4-8 4.7 4.82 
 40 40-BM 400 4000 40000 
 4001 4002 4003 4004 4005 
 4007 4008 4009 400KW 400PM 
 400R 4010 4011 4012 4013 
 4014 4015 4017 4018 4019 
 4020 4021 4022 4023 4024 
 4026 4027 4028 4029 403 
 4031 4032 4033 4035 4036 
 4037 4038 4039 4040 4041 
 4042 4043 4044 4045 4046 
 4047 4048 4049 405 4050 
 4052 4053 4054 4055 4056 
 4057 4059 4060 40609 4061 
 4062 4064 4065 4068 4069 
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 KEY WORD 
 4071 4072 4073 4074 4076 
 4077 4078 4079 408 4081 
 4087 4088 4089 4095 41 
 4107 4109 4112 4113 4115 
 4117 4118 4119 4120 4123 
 4125 4126 4127 4128 4139 
 4140 4146 4148 4159 4160 
 4162 4177 4178 4190 4194 
 4195 4196 4197 41A 41E 
 41G 42 420 4200 4203 
 4205 4211 4212 4220 4222 
 4223 4225 4226 4227 4228 
 4229 4233 4236 4237 424 
 4240 4241 4243 4244 4247 
 4248 4249 425 4251 4252 
 4254 4255 4256 4257 4258 
 4259 426 4262 4263 4267 
 4268 4269 427 4271 4272 
 4273 4274 4275 4277 428 
 4280 4280066 428065 4281 4282 
 4285 4287 429 4290 4291 
 4292 4293 4294 4296 4297 
 42A 43 430 4301 4302 
 4303 4304 4305 4306 431 
 4311 4312 4313 4316 4317 
 4318 432 433 434 435 
 436 437 438 439 4397 
 4398 4399 44 440 4400 
 44009 4401 4406 4408 441 
 4410 4413 4414 446 447 
 448 4488 449 44P 44P1 
 44P10 44P51 44P9 44PS1 45 
 450 4500 4521 453 4533 
 454 455 4556 4557 4558 
 4559 4578 4579 45A 46 
 4602 4609 461929 4644 4667 
 4691 4692 4693 47 4704 
 4705 4706 4707 4708 4718 
 4719 4720 473 4749 474B139 
 475 476 4776 4786 4787 
 47M604A36 48 481 482 4820 
 4829 4844 485 4859 486 
 486HV 487401 489 49 4900 
 490048 491 492 492OP 4947 
 4948 4949 495 4950 4951 
 4952 4953 4954 4955 4956 
 4957 4958 4959 496 496/72 
 496/73 4960 4961 4962 4963 
 4964 4965 4966 4967 4968 
 4969 4970 4971 4972 4973 
 4A 4ANUARY 4B 4D 4E 
 4F61 4G 4MR 4PH 4S 
 4TH 5 50 500 5000 
 50000 5001 5002 5003 5004 
 5005 5006 5007 5008 5009 
 500MS 500R 501 5010 501018 
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 KEY WORD 
 5011 501123 5012 5013 5014 
 5015 5016 5017 5018 5019 
 50197 501A 502 5020 5021 
 5022 5023 5027 5029 5031 
 50313 5032 5035 5037 5040 
 5041 5043 5047 505 5053 
 5054 5056 5057 5058 5059 
 5060 5061 5062 5063 5068 
 507 5071 5073 5079 5086 
 5088 5092 5096 5097 5098 
 5099 50CC 51 5100 5101 
 5103 5104 5105 5112 5114 
 5118 512 5124 513 5130 
 5134 5138 514 5143 5144 
 5145 5146 5147 5148 515 
 51522 5157 516 5163 517 
 518 5184 5186 519 5192 
 5195 51B 52 520 5205 
 520715 520716 520A 5217 5219 
 522 524 5241 5249 525 
 5251 526 529 52961 52A 
 53 5318 5323 5327 534 
 5343 5349 5350 536 53718C 
 53759A 5385 538617 53A 54 
 540527 540719 5412X 54318 5445 
 545 5452 54JB 55 55) 
 550 5500 550927 5517 552 
 5525 5527 553 5537 5538 
 5539 554 5540 555 556 
 5566 557 5571218 5579 558 
 5580 559 55T 56 560 
 560101 560328 5604 5606 561 
 562 5629 563 5630 5631 
 5632 564 564393 564394 565 
 56622A 5683 5684 5685 5687 
 5688 5689 569 5690 5691 
 5692 5693 5694 57 570 
 5703 570522 5707 570805 57081U 
 570906 570911 570916 570920 571 
 571031 571115 57112O 5711O4 571204 
 571212 571213 571218 5712O2 571O16 
 571O31 571OO8 572262 573 5730 
 5744 57502 57502-19 5757 57570916 
 57580408 57610113 57610222 57610228 57610503 
 57611579 577 5775 579 57O926 
 58 58-1167 580 580101 580103 
 580115 580121 58020 580227 5803 
 580301 580303 5804 580620 580630 
 580701 580711 580715 580811 580815 
 580829 580917 581003 581006 581023 
 581023ARGONNE 581024 5811 581107 5812 
 581202 581216 5836 5848 585 
 5864 5866 5867 5878 588 
 589 58A 58AT 58T 59 
 59-WB-927 590 590000 590101 5902 
 590200 590201 590205 590210 590216 
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 KEY WORD 
 590227 590300 590302 590305 590315 
 590319 590331 5904 590400 590402 
 590409 590415 590416 590423 590430 
 590507 590514 590515 590521 590601 
 590626 590627 590630 590701 590715 
 590717 590722 590724 590729 590730 
 590801 590804 590806 590809 590810 
 590819 590820 590824 590829 5909 
 590905 590918 590919 590926 590928 
 590930 591 591003 591007 591015 
 591016 591017 591019 591026 591027 
 591029 591102 591103 591104 591121 
 591124 591128 591201 591211 591212 
 591214 591215 591216 591217 591219 
 591222 591229 59224 5929 5929AREASL1 
 593 5944 595 5950 5951 
 5978 59T 5A 5AA 5B 
 5DAYS 5E 5E716C 5E717C 5E719B 
 5E735B 5E736B 5E739A 5E745A 5E751A 
 5E752A 5E753A 5E754A 5E757A 5E760A 
 5E783A 5E784A 5H 5K 5MW 
 5O 5O4 5R 5RHR 5TH 
 6 6! 6!0103 6-21 60 
 600 6000 600000 60001 60001A 
 60006 600102 600103 600104 600109 
 600116 600118 600123 600130 6001A 
 600200 60021 600213 600217 60021A 
 600220 600224 600227 6002330 600301 
 600305 600307 600311 600322 600328 
 600329 600360FUEL 600405 600406 6004101 
 600412 6004121 600415 600419 6004225 
 600426 6004268 600427 600428 600429 
 6004332 6004449 6004716 6004861 600503 
 600505 6005058 600510 600517 600518 
 600519 600520 600524 600526 600527 
 6005550 6005579 6005729 6005795 6005837 
 6005837-DESIGN 600602 600605 600607 600608 
 600609 600614 600622 600627 600628 
 600630 6007 600701 600709 600711 
 600721 600722 6008 600802 600809 
 600813 600816 600819 600820 600822 
 600827 600829 600830 600831 6009 
 600900 600901 600902 600903 600906 
 600910 600917 600920 600923 600926 
 600927 600928 600930 600994 600D 
 600DISTRIBUTION 601 6010 601000 601001 
 601003 601005 601006 601008 601010 
 601013 601015 601019 601021 601022 
 601025 601026 601027 601029 6011 
 60110 601100 601101 601105 601106 
 601108 601109 601110 601112 601115 
 601117 601118 601119 601121600501 601122 
 601129 601130 60118 6012 601200 
 601202 601205 601206 601212 601213 
 601215 601216 601219 601220 601221 
 601223 601225 601226 601227 601228 
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 601230 601231 6016 602 603 
 6031 6032 604 605024 606 
 607 6071 6076 6078 607HOT 
 6084 609 6094 6095 6096 
 6097 6098 6099 60A 60MR 
 61 61-12-700 61-12-712 61-8-704 61-RO-2085 
 6100088 6100210 6101 610100 610101 
 610102 610103 610104 610105 610106 
 610107 610108 610109 610110 610110H 
 610111 610112 610113 610114 610115 
 610116 610117 610118 610119 610120 
 610121 610122 610123 610124 610125 
 610126 610127 610128 610129 610130 
 610131 6101430 6101496 6101497 610150 
 6101567 6101648 6101657 6101704 6101706 
 6101707 6101710 6101722 6101748 6101816 
 6102 610201 610202 610203 610204 
 610205 610206 610207 610208 610209 
 610210 610211 610212 610213 610214 
 610215 610216 610217 610218 610219 
 610220 610221 610222 610223 610224 
 610225 610226 610227 610228 610261 
 6103 610301 610302 610303 610304 
 610305 610306 610307 610308 610309 
 61030B 610310 610311 610312 610313 
 610314 610315 610316 610317 610318 
 610319 610320 610321 610322 610323 
 610324 610325 610326 610327 610328 
 610329 610330 610331 610361 6104 
 610401 610402 610403 610404 610405 
 610406 610407 610408 610410 610411 
 610412 610413 610414 610415 610416 
 610417 610418 610419 61041B 610420 
 610421 610422 610424 610425 610426 
 610427 610428 610429 610430 610501 
 610502 610503 610504 610505 610506 
 610507 610508 610509 610510 610511 
 610512 610513 610514 610515 610516 
 610517 610518 610519 610520 610521 
 610524 610526 610527 610529 6106 
 610602 610603 610604 610605 610609 
 610610 610611 610612 610613 610614 
 610616 610617 610618 610619 610620 
 610623 610624 610625 610626 610627 
 610630 6107 610701 610702 610703 
 610707 610708 610709 610710 610711 
 610714 610716 610717 610719 610721 
 610723 610724 610725 610727 610730 
 610731 6108 61080 610804 610805 
 610806 610807 610811 610813 610814 
 610815 610818 610820 610821 610827 
 610828 610829 610830 610831 6109 
 610903 610904 610906 610908 610910 
 610911 610914 610917 610918 610920 
 610924 610925 610930 610931 611 
 6110 611000 611001 611002 611008 
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 611009 611031 611048 6111 611125 
 611129 6112 611200 611206 611207 
 611221 611231 6113 6114 6115 
 6116 611661 61200210 612218 612849 
 613 61304 6135 613M430 614 
 6149 615 6155 61561 61610220 
 61610221 61610222 61610228 61610301 61610310 
 61610311 61610312 61610325 61610329 61610427 
 61610428 61610503 61610504 61610511 61610513 
 617 6170 618 6180 61920 
 61A 61AT1221 61OF 62 6201 
 620100 620108 620109 620326 620327 
 620402 620404 620405 620409 620413 
 620416 620500 620515 620604 620628 
 620702 620718 620719 620720 6209271 
 620930 621015 621018 621019 621031 
 6216 622 6221 6223 6224 
 6225 6226 623 6238 6239 
 623M5A5 6240 6241 6242 6243 
 625 626 62610222 62610309 62610310 
 62610311 62610426 62610427 62610428 62610512 
 62661 627 6281 62A 62XW 
 63 6310 6311 6342 6349 
 635 636 637 638 639 
 6396D 63A 63B 63C 63D 
 64 640409 642 643 6434825 
 644 645 6452 6453 6454 
 646 6461 647 648 64A 
 64B 64C 65 650 651 
 652 656 657 658 6583 
 65A 66 660 6602 66610101 
 66610104 66610105 66610107 66610112 66610113 
 66610114 66610115 66610201 66610401 669 
 66900 6692 66MT3 66MT38 67 
 670224 673 6735 674 675 
 677 67913E 67944 6799 68 
 68030161 680620 6828 6829 6830 
 6843 68600109 68610109 68610116 68610126 
 68610126A 68610127 68610128 68610129 68610201 
 68610301 68610302 68610303 68610308 68610330 
 68610402 68610406 68610424 68610425 68610428 
 68610429 68610503 68610504 68610505 68610507 
 68610508 68610509 68610510 68610511 68610515 
 68610517 6865 68A 69 69/1 
 6901 6902 6932 6933 6934 
 6935 6936 6937 6938 6939 
 6940 6941 6942 6944 6945 
 6946 6947 6948 6949 695 
 6950 6951 6952 6953 6954 
 6955 6956 6957 6958 6959 
 6960 6961 697 6993 6A 
 6B 6E 6O7 6TH 6U 
 7 7-26-61 70 700 7000 
 7007 700AM 701 7012 7027 
 703 704 7043 705 70502110 
 7064 70646 707 7070 708 
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 709 71 7119 712 7134 
 7147 715 716 72 7201 
 720A 720B 724 7245 725 
 726 7261 729 72HR 72NOVEMBER 
 73 730 7348 74 7401 
 7402 7403 742 743 745 
 7450 7451 746 747 7489 
 75 750 7500 750123 750507 
 750808 750904 750918 7536 7541 
 7544 755 755A 755B 755C 
 756A 758 76 77 770 
 77177 77396 77397 77398 7740 
 77400 77401 77402 775 7764228 
 77840 778D 77903 779D 78 
 780D 78258 78319 78321 78322 
 78325 78326 78327 78329 783294A 
 78330 78343 78345 78353 78378 
 78379 784 78401209 78432 785 
 78525 78576 785A 786 78600 
 786A 787 789 789A 79 
 790 79347 79348 79353 79354 
 79436 799 7A 7AC 7C 
 7CCOLLOM 7E 7HIMBLE 7J 7TH 
 8 80 800 8000 8001 
 80012 80022 800MWE 801 8025 
 803 80610108 80610111ACJOHNSON 81 812 
 81812 81D 82 820 821 
 822 823 824 8253 8286 
 82D 83 8321 834 8359 
 8360 8384 839 83976 83D 
 84 840 8401 841 842 
 843 844 845 846 847 
 848 849 85 850 851 
 852 85440 858 86 864 
 8654 866 87 870 876 
 877 878 879 87MEN 88 
 880 883 884 88600000A 88600000B 
 8861 887HS 888 89 890 
 893 895 8956 895R 896 
 897 8972 899 8B 8B6565 
 8H 8H4906B 9 9,PP.177-186 90 
 900 9000 901 901PM 902 
 903 904 905 907 90853 
 91 910 9101 9106 9106103 
 9109 9111 9118 914 916 
 919 92 920 920N0127 920N0810 
 920NO810 923G0923HR 924 925 9255 
 926 927 928 929 93 
 930 9300403MK 931 932 9320P66MK 
 932G0923HR 932G0924HR 932OP62MK 933 934 
 935 936 937 938 939 
 94 940 941 942 943 
 944 945 946 947 948 
 949 95 950 955 957 
 958 959 96 961 962 
 967 967PROGRAM 968B372 96M 97 
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 972 974 975 9778C269 978C269 
 978C296 978C298 979 98 98000 
 986 987 988 989 99 
 990 991 992 993 994 
 995 996 997 998 999 
 9A 9A607A 9B 9OCLOCK A 
 A.C.JOHNSON A1 A10 A11 A110967 
 A12 A1204 A1205 A1207 A1208 
 A13 A14 A15 A16 A1637 
 A17 A18 A19 A2 A20 
 A21 A2123 A22 A23 A24 
 A31 A32 A33 A34 A35 
 A39 A4 A40 A41 A42 
 A4P1 A5 A6 A67992 A7 
 A73M1 A8 A9 A9ENDA AA 
 AA77400D AA78320 AA78343 AA78347 AA78350 
 AA78350E AA78353 AA78367 AA78368 AA78369 
 AA78370 AA78371 AA78372 AAA AAAEC 
 AAAGC AABOUT AACCIDENT AACTIVITIES AAD 
 AADM AAEA AAEC AAI AAIR 
 AAN AAND AANDERSON AANETTI AANTI 
 AAPPROVE AAPRIL AAR AARGONNE AARTICLE 
 AAS AAS78430 AAT AAUTHORIZATION AAVAILABLE 
 AAVERAGE AAWW1 AB ABANDONED ABBETT 
 ABBEY ABBREVIATIONS ABC ABELE ABERDEEN 
 ABERDINES ABJECTIVES ABLARD ABLAST ABLE 
 ABMR ABNORMAL ABNR ABONDON ABOUT 
 ABOVE ABR ABRAMS ABRASIVE ABREY 
 ABRW ABSENCE ABSOLUTE ABSORB ABSORBED 
 ABSORBER ABSTRACT ABSTRACTED ABSTRACTS ABUR 
 ABUSE ABWA ABWR ABWR-ADM ABWR-ADN-1822 
 ABWRADM1263 ABWRADM1381 ABWRADM1401 ABWRADM1483 ABWRADM1507 
 ABWRADM1595 ABWRADM1699 ABWRADM1827 ABWRADM5002 ABWROPR1420 
 ABWROPR1600 ABWROPR1651 ABWRP ABWRT AC 
 AC1 AC2 ACADEMCI ACADEMIC ACC 
 ACCDENT ACCDIENT ACCELERATED ACCELERATION ACCELERATIONS 
 ACCELEROMETERS ACCEPTAANCE ACCEPTABILITY ACCEPTABLE ACCEPTANCE 
 ACCEPTED ACCEPTING ACCEPTS ACCES ACCESORY 
 ACCESS ACCESSION ACCESSORIES ACCESSORY ACCIDEND 
 ACCIDENT ACCIDENTAL ACCIDENTS ACCIDENTT ACCIDET 
 ACCIDETN ACCIDNET ACCIDNETS ACCIDNT ACCIEDENT 
 ACCOMMODATIONS ACCOMPANIED ACCOMPANYING ACCOMPLISHING ACCOMPLISHMENT 
 ACCOMPLISHMENTS ACCORD ACCORDANCE ACCORDING ACCOUNT 
 ACCOUNTABILITY ACCOUNTABLE ACCOUNTED ACCOUNTING ACCOUNTS 
 ACCOUSTICA ACCOUTABILITY ACCOUTING ACCRED ACCRUAL 
 ACCT ACCUATOR ACCUMLATED ACCUMULATED ACCUMULATION 
 ACCUMULATIVE ACCUMULATORS ACCURACY ACCURATE ACCURED 
 ACE ACETATE ACETIC ACETONE ACF 
 ACG ACHER ACID ACIDENT ACILITY 
 ACITIVTY ACIVATION ACIVITY ACJ ACJOHNSON 
 ACKER ACKMOWLEDGEMENT ACKNOWLEDGE ACKNOWLEDGED ACKNOWLEDGEMENT 
 ACKNOWLEDGEMENTS ACKNOWLEDGES ACKNOWLEDGING ACL ACNF 
 ACNP ACPR ACQUAINTED ACQUIRED ACQUISITION 
 ACRAM ACRE ACROSS ACRS ACT 
 ACTING ACTION ACTIONS ACTIRITICS ACTIVATED 
 ACTIVATION ACTIVATON ACTIVE ACTIVITES ACTIVITIES 
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 ACTIVITY ACTMAN ACTS ACTUAL ACTUATE 
 ACTUATED ACTUATEDF ACTUATING ACTUATOR ACTUATORS 
 ACUMINUM ACW AD ADACENT ADAMS 
 ADAPTATION ADAPTED ADAPTER ADAPTOR ADAPTORS 
 ADC ADD ADDED ADDEMBLIES ADDENDUM 
 ADDENUM ADDI ADDIGNMENT ADDING ADDITI 
 ADDITION ADDITIONAL ADDITIONS ADDITONAL ADDL 
 ADDNEDUM ADDRESS ADDRESSEES ADDRESSES ADDRESSING 
 ADEQUACY ADEQUATE ADHOC ADIVSORY ADJ 
 ADJACENT ADJUST ADJUSTABEL ADJUSTABLE ADJUSTING 
 ADJUSTMENT ADJUSTMENTS ADJUSTOR ADLER ADM 
 ADM1069 ADM1076 ADM1210 ADMENSMENT ADMIN 
 ADMINISTATION ADMINISTATIVE ADMINISTER ADMINISTERED ADMINISTERING 
 ADMINISTRAION ADMINISTRATION ADMINISTRATIVE ADMINISTRATOR ADMINISTRATRIX 
 ADMINSISTRATION ADMINSTRATIVE ADMINTRATIVE ADMISSIBLE ADMITTANCE 
 ADMITTED ADMIUM ADN ADON ADR04281 
 ADR04285 ADR04287 ADR04290 ADR04292 ADRESSEES 
 ADT ADTIVITY ADUIT ADVANCE ADVANCED 
 ADVANTAGE ADVANTAGES ADVERTISEMENT ADVERTISER ADVERTISING 
 ADVI ADVICE ADVISE ADVISED ADVISOR 
 ADVISORS ADVISORY ADYISORY AE AE25 
 AEC AEC-OWNED AEC/R AEC81 AECL 
 AECM AECPR9 AECS AED AEH70 
 AEIAL AEM AEORJET AERIAL AERL 
 AERO AEROJET AEROJETGRISCOM AEROJT AEROSET 
 AEROSOL AEROSPACE AES AF AF30 
 AF6 AF6458 AFB AFC AFETER 
 AFFACTING AFFAIRS AFFECTED AFFECTING AFFIDAVIT 
 AFFILIATION AFFILICATION AFFIRMATION AFIXED AFL 
 AFR AFREEMENTS AFRICAN AFTER AFTERCONDENSER 
 AFTERCONDENSERMEC AFTERMATH AG AGA AGAIN 
 AGAINST AGC AGC60021A AGC6021A AGCRS 
 AGCRSP AGENCIES AGENCY AGENDA AGENDAABWR 
 AGER AGGREEMENT AGINCD AGJ AGN 
 AGNS AGREE AGREED AGREEMENT AGREEMENTS 
 AGREEMENTSUBCONTR AGREMENTAL AGRIAL AGRONOMY AGROUNUMIST 
 AH AHEAD AHRENDT AHRENOT AHRENS 
 AI83 AIC AID AIDS AIF 
 AIKEN AILM AIM AIR AIRBORN 
 AIRBORNE AIRCOOLED AIRCRAFT AIRFLITE AIRLIFT 
 AIRLOCK AIRPLANE AIRPORT AIRPORT, AIRSAMPLERS 
 AIRTEMP AISI AITKEN AITKER AITKERN 
 AJ AJAAG AJACENT AJP7 AK 
 AKER AL AL-5 AL00 AL1 
 AL10 AL2 AL216583 AL259862 AL8 
 ALAMOS ALAN ALANYSIS ALAR ALARM 
 ALARMED ALARMING ALARMS ALBANY ALBERT 
 ALBHABETICAL ALBUQUEQUE ALBUQUERQUE ALBURQUERQUE ALCO 
 ALCOHOL ALDER ALERT ALEXANDER ALFR 
 ALFRED ALGOOD ALIGNMENT ALIQUOT ALIVE 
 ALKALINE ALL ALLAN ALLARED ALLED 
 ALLELECTRIC ALLEN ALLEVIATE ALLIED ALLIS 
 ALLOCATED ALLOCATION ALLOCATIONS ALLOTMENT ALLOTMENTS 
 ALLOW ALLOWABLE ALLOWANCE ALLOWANCES ALLOY 
 ALLOYS ALLRD ALLRDED ALLREC ALLRED 
 ALLREDL ALLREDS ALLUMINUM ALMEN ALMER 
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 ALMOST ALO ALONG ALOO ALOOS 
 ALOWABLE ALOXIDE ALPER ALPH ALPHA 
 ALPHABETICAL ALPHIN ALPL ALPR ALREADY 
 ALRED ALRIGHT ALSO ALTERATION ALTERED 
 ALTERNATE ALTERNATES ALTERNATING ALTERNATIVE ALTERNATIVES 
 ALTERNATOR ALTR ALUM ALUMAFOAM ALUMALIFE 
 ALUMINA ALUMINATE ALUMINUM ALUMINUMALLOY ALUMNI 
 ALVIN ALVORD ALWR AM AMARACAN 
 AMBERSON AMBIENT AMBROSE AMBU AMBUL 
 AMBULANCE AMBULANDE AMELIA AMENABLE AMENDED 
 AMENDMENT AMENDMENTS AMERICA AMERICAN AMERICANBOSCH 
 AMF AMINATION AMMENDMENT AMMETER AMMINE 
 AMO AMONTS AMOU AMOUNT AMOUNTS 
 AMP AMPHENOL AMPLIFIER AMPLIFIERS AMPS 
 AMRICAN AMRY AN ANA ANAILABLE 
 ANALISIS ANALIZED ANALOG ANALOGUE ANALSIS 
 ANALYASIS ANALYIS ANALYS ANALYSE ANALYSES 
 ANALYSI ANALYSIS ANALYTICAL ANALYZE ANALYZED 
 ANALYZER ANALZE ANATOMY ANAY ANAYSIS 
 ANC ANCE ANCES ANCHORING ANCHORS 
 AND ANDADMINISTRATION ANDALE ANDDDATA ANDDECONTAMINATION 
 ANDER ANDERMARK ANDERON ANDEROSN ANDERS 
 ANDERSN ANDERSON ANDERSONKELLY ANDON ANDPRECOOLER 
 ANDREASON ANDREQUIRED ANDRUX ANDSAFETY ANDSECURITY 
 ANDWHITE ANDWRONGFUL ANE ANEMOMETER ANER 
 ANETTI ANG ANGEL ANGELES ANGELO 
 ANGLE ANGLES ANIMALS ANIMALSTHYROID ANIMATED 
 ANIMATION ANINCIDENT ANL ANL-AEC ANL103 
 ANLID ANLID103 ANLIDO ANN ANNALS 
 ANNAUL ANND ANNETTI ANNOLA ANNOUNCED 
 ANNOUNCEMENT ANNOUNCEMENTS ANNOUNCES ANNOUNCING ANNP 
 ANNUAL ANNUCIATOR ANNUNCIATOR ANNUNICATOR ANOMALOUS 
 ANOMALY ANOTHER ANP ANPD ANPGE 
 ANPP ANPRC ANPRC6 ANS ANSELMO 
 ANSOPS ANSWER ANSWERED ANSWERING ANSWERS 
 ANT ANTARCTIC ANTARCTIG ANTARDIFF ANTARTIC 
 ANTARTICA ANTENNA ANTI ANTI-FREEZE ANTIC 
 ANTICEPATED ANTICIPATED ANTIMONY ANTITRUST ANTON 
 ANUP ANY ANYMORE AO AOD 
 AOM AOPERATION AOPR AP APAE 
 APB APCO APENDIX API APIEZON 
 APLR APP APPARATUS APPARENT APPARENTLY 
 APPARUTUS APPEAING APPEARANCE APPEARING APPEARS 
 APPEDNIX APPENDICES APPENDICSES APPENDIX APPLI 
 APPLIANCE APPLIANCES APPLICABLE APPLICANT APPLICATI 
 APPLICATIO APPLICATION APPLICATON APPLIED APPLIER 
 APPLY APPOINT APPOINTED APPOINTMENT APPOINTMENTS 
 APPOINTS APPR APPRAISAL APPRAISALS APPRECIATION 
 APPRECIATIONAND APPRECIATON APPROACH APPROACHES APPROACHING 
 APPROPRIATION APPROVA APPROVAL APPROVALS APPROVE 
 APPROVED APPROVING APPROX APPROXIMATE APPROXIMATELY 
 APPS APR APRIL APRON APROVAL 
 APRROVAL APS APT AQUA AQUEOUS 
 AQUISITION AR AR310 ARA ARAVE 
 ARB ARBETAN ARCA ARCHER ARCHIBALD 
 ARCHITECH ARCHITECT ARCHTECT ARCO ARCTIC 
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 ARD ARE AREA AREACTORS AREAS 
 AREASF ARECINS AREEMENT AREIAL ARELINS 
 AREOJET ARES ARGED ARGLE ARGONE 
 ARGONN ARGONNE ARGUMENTS ARGYHLE ARGYLE 
 ARIEAL ARIEL ARIVAL ARK ARKANGEL 
 ARLENE ARM ARMATAGE ARMCC ARMCO 
 ARMED ARMF ARMS ARMSTRONG ARMY 
 ARMYDISPOSITION ARMYS ARNALD ARNOLD ARONOLD 
 AROUND ARPD ARR ARRAMENTS ARRANCEMENTS 
 ARRANGE ARRANGEMENT ARRANGEMENTS ARRANGMENTS ARRAVE 
 ARRESTERS ARRESTORS ARRETT ARRINGTON ARRIVAL 
 ARRIVE ARRIVES ARRIVING ARROTTA ARROWOOD 
 ARRY ART ARTHUR ARTIC ARTICL 
 ARTICLE ARTICLES ARTIFICTAL ARTISICALLY ARTISTS 
 ARTMAN ARTMANN ARY ARYES AS 
 ASA ASAP ASBESTOS ASBUILT ASCERTAIN 
 ASCHILMAN ASD ASE ASG ASG600 
 ASHBAKER ASHMAN ASHTON ASIGNMENT ASISTANCE 
 ASKING ASKINGSL1 ASKS ASME ASON 
 ASPECTS ASPER ASPHALT ASS ASSAULT 
 ASSAY ASSCHAU ASSE ASSEMBL ASSEMBLE 
 ASSEMBLED ASSEMBLIE ASSEMBLIES ASSEMBLING ASSEMBLY 
 ASSEMBLYU ASSEMLY ASSEMPLY ASSERTS ASSESS 
 ASSETS ASSIGMENT ASSIGMNENTS ASSIGN ASSIGNED 
 ASSIGNING ASSIGNMENT ASSIGNMENTS ASSIGNMETN ASSIST 
 ASSISTANCE ASSISTANT ASSMEBLIES ASSMEBLY ASSMT 
 ASSOCIATE ASSOCIATED ASSOCIATES ASSOCIATION ASSOCIATS 
 ASSORTED ASSPECTS ASSUME ASSUMED ASSUMING 
 ASSUMPTIONS ASSURANCE ASSURE ASSURED ASSURING 
 ASSY ASTE ASTM ASTONISHMENT ASTRADLE 
 ASYNMETRIC AT AT(10-1)-967 AT10 AT10-1-967 
 AT101 AT101067 AT1011095 AT1011107 AT1018 
 AT101880 AT101967 AT101967PERIOD AT110 AT303519 
 AT967 ATALIC ATALOG ATARDIFF ATED 
 ATENDING ATES ATION ATKINSON ATMOIC 
 ATMOSPHERE ATMOSPHERIC ATNRTS ATOM ATOMIC 
 ATOMICAND ATOMICS ATOP ATR ATSL1 
 ATT ATTACH ATTACHED ATTACHING ATTACHMENT 
 ATTACHMENTS ATTACKMENT ATTACMENT ATTCHED ATTEMPT 
 ATTEMPTED ATTEMPTING ATTEMPTS ATTEND ATTENDANCE 
 ATTENDED ATTENDEES ATTENDING ATTENTION ATTENUATION 
 ATTIC ATTION ATTN ATTOCATION ATTOMIC 
 ATTORNEY ATTORNEYTO ATTTACHMENT AU AU972 
 AUBREY AUDIBLE AUDIO AUDIT AUDITOR 
 AUG AUGUST AUGUST11 AUPELLSTORRS AURA 
 AURORA AUSTIN AUSTIN-WESTERN AUTHENTICATION AUTHOR 
 AUTHORITIES AUTHORITY AUTHORIZATION AUTHORIZATIONFOR AUTHORIZATIONS 
 AUTHORIZATIUON AUTHORIZATON AUTHORIZE AUTHORIZED AUTHORIZES 
 AUTHORIZING AUTHORS AUTHORZED AUTHRIZATION AUTIO 
 AUTO AUTOCALVE AUTOCLAVE AUTOMATE AUTOMATIC 
 AUTOMATICALLY AUTOMATION AUTOMOBILE AUTOMOTIVE AUTOPOSY 
 AUTOPRIEF AUTOPSIES AUTOPSY AUTORIZATION AUTORIZED 
 AUX AUXILIARY AUXILIERY AUXILLARY AUXILLIARY 
 AVA AVAIBILITY AVAILABILITY AVAILABILTIY AVAILABILTY 
 AVAILABLE AVE AVERAGE AVERY AVIATION 
 AVIGNAC AVISORY AVOID AVRES AW 
   Page 19 of 73 







 


F-20  


 KEY WORD 
 AW1 AW2 AW3 AW4 AW5 
 AWAIT AWAITING AWARD AWARDED AWARDS 
 AWARE AWAY AWBR AWI AWING 
 AWS AWU AXIAL AXKERSON AXLINE 
 AY AYERS AYHEM AYRES AZ 
 AZUSA B B.W.MORTENSEN B1 B10 
 B2 B217965 B287511 B3 B406 
 B45901 B7112 B73 BA BA067 
 BA080 BA080330 BA080346 BA380 BA990 
 BA990158 BA990159 BAB BABCOCK BABTON 
 BAC BACHAMN BACK BACKED-BUT BACKGROUND 
 BACKHOE BACKING BACKSIDE BACKUP BACON 
 BADEN BADER BADFGE BADG BADGE 
 BADGEMOCKUP BADGES BADGES. BADGING BADLY 
 BAFFLE BAG BAGDIS BAGGING BAGS 
 BAIL BAILEY BAIRD BAKCUP BAKER 
 BALAI BALANCE BALD6E BALDE BALDWIN 
 BALGAN BALIA BALL BALLRED BALLSTONE 
 BALLW BALTIMORE BAMBAWALLE BAND BANERIAN 
 BANK BANKER BANKS BAR BAR10862A 
 BARACADE BARBER BARDWELL BARIUM BARKER 
 BARKLEY BARLOW BARNES BAROCH BAROMETER 
 BARON BAROWELL BAROWSKI BARR BARRATT 
 BARREL BARRELL BARRELS BARRETT BARRICADE 
 BARRIEL BARRIER BARRIERS BARROUSKI BARROW 
 BARROWSKI BARRY BARS BARTELL BARTILETT 
 BARTIN BARTKUS BARTLE BARTLETT BARTON 
 BARTOW BARTWELL BARTZ BASCOM BASE 
 BASED BASIC BASIL BASIS BASKET 
 BASSET BASSETT BATALLION BATCHELDER BATCHELEDER 
 BATCHELOR BATELLE BATES BATESVILLE BATIE 
 BATTELLE BATTERIES BATTERY BATTLE BAUM 
 BAUMAN BAUMGARNER BAUNT BAUSCH BAUSER 
 BAVMAN BAW BAYLEY BB BCC 
 BCM BD BDA BDM BE 
 BEAL BEALE BEALL BEAM BEAMHOLE 
 BEAMS BEARD BEARING BEARINGS BEARN 
 BEASLEY BEATEAU BEAUFAIT BEAVERLAND BECHTEL 
 BECK BECKER BECKETT BECKMAN BECKSTRAND 
 BECOME BED BEEHAN BEEN BEERS 
 BEETH BEETLE BEETLEGENERAL BEFOR BEFORE 
 BEGIN BEGINNING BEGUN BEHAVIOR BEHIND 
 BEING BELIEVED BELL BELLHOUSING BELLS 
 BELNAP BELONGING BELONGINGS BELOW BELT 
 BELTS BELVIOR BELVOIR BENALDY BENCH 
 BENCHARD BENDING BENDIX BENEATH BENEFIT 
 BENEFITS BENGSTON BENHAM BENNION BENSON 
 BENT BENTEAU BENTLY BENTON BENTYEN 
 BEO BERG BERGEN BERGESON BERKELEY 
 BERKELY BERKLEY BERMAN BERN BERNIER 
 BERNING BERNSTEIN BERRETH BERRETT BERRY 
 BERTONE BERYLIUM BERYLLIUM BEST BETA 
 BETTIS BETTS BETWEEN BETZ BEUERLAND 
 BEVERIDGE BEVERLAND BEYON BEYOND BEYONE 
 BF BF3 BFBOARDMAN BG BI 
 BIALEY BIBLIOGRAPHY BICKEL BICKER BICKLE 
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 BID BIDDER BIDDERS BIDDING BIDGET 
 BIDS BIDY BIEHL BIG BIGLER 
 BILADEAU BILES BILINGTON BILL BILLE 
 BILLED BILLEP BILLING BILLINGS BILLINGTON 
 BILLS BILS BIMONTHLY BIN BINDING 
 BINGHAM BINOCULAR BINOCULARS BIO BIOANALYSIS 
 BIOASSAY BIOGRAPHICAL BIOGRAPHY BIOLOGICAL BION 
 BIRCH BIRD BIRDCAGES BIRDING BIRMINGHAM 
 BISCHOFF BISHIP BISHOP BISTLINE BISTOL 
 BISTOLS BITLOW BJ BKR BKT 
 BL BLACK BLACKBURN BLACKFOOT BLACKLEDGE 
 BLACKLOCK BLADE BLADES BLAER BLAIR 
 BLAKE BLAMELESS BLANK BLANKET BLANKETS 
 BLANKS BLARD BLAST BLASTER BLASTING 
 BLAW BLC BLCOKS BLD BLDG 
 BLDGS BLDS BLE BLEIWEIS BLEIWERS 
 BLEMLY BLIND BLISE BLISS BLOC 
 BLOCK BLOCKING BLOCKMC1 BLOCKS BLOOD 
 BLOORE BLOTTER BLOTTING BLOW BLOWDOWN 
 BLOWER BLOWERS BLOWING BLOWN BLOWS 
 BLUCACHER BLUE BLUM BLURBS BLV 
 BLVD BLVDF BM BMI BNILLS 
 BO BO3 BOA BOARD BOARDMAN 
 BOARDMANS BOARDMEN BOARDMENT BOARDS BOARED 
 BOARER BOAT BOB BOCK BOCKSTEDT 
 BOCY BODIES BODILY BODY BODY1 
 BODY2 BODY3 BOECKER BOEING BOELZ 
 BOGAAROT BOGGROLI BOGGS BOGUE BOGUESPECIFICATIONS 
 BOHEN BOHER BOHMANN BOHREER BOHRER 
 BOIL BOILE BOILER BOILERHOT BOILERMAKERS 
 BOILERREPAIR BOILERS BOILING BOILINGNOISE BOILINGREACTORS 
 BOISBLANC BOISE BOISJOLIE BOL BOLELLA 
 BOLSTER BOLT BOLTS BOMB BOMBS 
 BOMBUSTION BOND BONDS BONES BONICELLI 
 BONITO BONNEFOND BONNEFORD BONNELL BONNER 
 BONNET BONO BONUS BOOK BOOKLET 
 BOOKLETS BOOKS BOOM BOOMING BOOMS 
 BOOSTER BOOT BOOTH BOOTIES BOOZ 
 BOR BORAH BORAL BORASCOPE BORASWKI 
 BORATE BORATED BORAWKI BORAWSKI BORAX 
 BORAY BORD BORDNER BORDSCOPE BORE 
 BOREN BORESCOPE BORGAN BORIAL BORIC 
 BORING BORKOWSKI BORNE BORON BORONCOATED 
 BORONSTRIP BOROSCOPE BOROWSKI BORROW BORROWED 
 BORROWMAN BORUISKI BOSLEY BOSS BOSSE 
 BOSSEE BOSSES BOTH BOTHERED BOTSCHELLER 
 BOTTLE BOTTLED BOTTLES BOTTOM BOULERS 
 BOULEVARD BOUND BOUNDARY BOURISKI BOUT 
 BOUTELLE BOWAN BOWED BOWEN BOWERS 
 BOWIE BOWING BOWSER BOX BOXE 
 BOXES BOY BOYD BOYER BOYLE 
 BOYS BOYSOLIE BR BR3618 BRABEC 
 BRABEK BRACE BRACES BRACING BRACKET 
 BRACKETS BRACKETT BRADLEY BRADY BRAIMIER 
 BRAINSTORM BRAITHWAITE BRAKE BRAM BRAMMER 
 BRANCAN BRANCH BRANOT BRAS BRASS 
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 BRATAN BRATTON BRATURE BRAUN BRAVERY 
 BRAVN BRAZED BRAZILL BRAZILLES BREACH 
 BREACHMENT BREADOWN BREAK BREAKDOWN BREAKER 
 BREAKERS BREAKES BREAKFAST BREATHING BREDEN 
 BREIF BREIFING BRENEMAN BRENMAN BRENNAN 
 BRENTON BRETON BRETT BREUTER BREWER 
 BRIAN BRIDGE BRIDGECIRCUITS BRIDGES BRIEF 
 BRIEFED BRIEFING BRIEFINGS BRIEFLY BRIEN 
 BRIGADE BRIGG BRIGGS BRING BRIRD 
 BRISCO BRISCOE BRISCOEBRENTON BRISTOL BRISTOLS 
 BRITON BRITTAN BRITTEN BRITTON BRKR 
 BRL BROAD BROADHEAD BROAWSKI BROCH 
 BROCHORE BROCHURE BROCHURES BROCK BROCKETT 
 BROKE BROKEN BRONZE BROOK BROOKBUSH 
 BROOKE BROOKEHENDRIX BROOKHAVEN BROOKS BROS 
 BROSKY BROTHERHOOD BROTHERS BROUGHT BROW 
 BROWER BROWING BROWN BROWNING BROWSKI 
 BRR BRTTAN BRUCER BRUMENKAMT BRUMMETT 
 BRUN BRUNDMEVER BRUNENKANT BRUNEWRANT BRUNSWICK 
 BRUSH BRUSHES BRUSHLESS BRUST BRYAN 
 BRYANT BRYNES BS BSE BSO 
 BT BTU BU BUBBLE BUBBLES 
 BUCHS BUCK BUCKET BUCKETS BUCKLE 
 BUCKLEY BUCKWORTH BUD BUDAY BUDGE 
 BUDGER BUDGET BUDGETARY BUDGETING BUDGETS 
 BUDGEWT BUDOCK BUDOCKS BUDTGET BUFFED 
 BUFFER BUFFO BUGET BUIL BUILD 
 BUILDI BUILDIN BUILDING BUILDINGPHOTO BUILDINGREMOVED 
 BUILDINGS BUILDNGS BUILDUP BUILING BUILT 
 BUILTS BULB BULBS BULDING BULDINGS 
 BULGE BULGED BULILDING BULK BULLDOZER 
 BULLETIN BULLETIN1030A BULLETING BULLETINS BULLETON 
 BULT BUMPERS BUNDLE BUNDLES BUNEA 
 BUR BURDENS BURDICK BUREAU BURGESS 
 BURGETT BURGUS BURIAL BURIALL BURIED 
 BURKE BURKHARDT BURLIN BURMINGHAM BURN 
 BURNA BURNABLE BURNERS BURNS BURNT 
 BURNUP BURNUPPROFILE BURR BURROWS BURST 
 BURT BURTENSHAW BURTON BURY BUS 
 BUSES BUSH BUSHING BUSHINGS BUSHIPS 
 BUSHMAN BUSHMCCORMICK BUSHNELL BUSHONG BUSINESS 
 BUSTION BUSWAY BUT BUTANE BUTION 
 BUTLER BUTTE BUTTERFIELD BUTTERFLY BUTTON 
 BUTTONS BUTTS BUTZ BUY BUYERS 
 BV BV3 BVD BVERYLLIUM BVLB 
 BW BWC BWR BXTENSION BY 
 BYBEE BYBER BYER BYPASS BYRD 
 BYRMES BYRN BYRNE BYRNES BYROM 
 BYUPASS C C00 C02 C0STS 
 C10 C12 C130 C14 C16 
 C1W C23 C24 C25 C3 
 C312 C34 C37 C4 C40 
 C41 C42 C46 C529 C695 
 C7 C70 C80 C81 C83 
 C967 CA CA14 CA560A CA7 
 CAB CABEL CABINET CABINETS CABLE 
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 CABLES CABLESNSTRUMENTATI CABLING CACDS CACOON 
 CADAVER CADIUM CADMIM CADMIUM CADRE 
 CADREARTICLE CADREMAN CADRES CAFETERIA CAFFEE 
 CAGES CAH CAHILL CAHN CAHNS 
 CAILEY CAJFB CAL CALBRATIONS CALCU 
 CALCULA CALCULAITONS CALCULATE CALCULATED CALCULATING 
 CALCULATION CALCULATIONS CALCULATONS CALCULATOR CALCULATORS 
 CALDWELL CALENDAR CALENDER CALEY CALIBER 
 CALIBRATED CALIBRATING CALIBRATION CALIBRATIONS CALIBRIATION 
 CALIF CALIFORNIA CALL CALLAGHAN CALLAHAN 
 CALLAHEN CALLED CALLEY CALLING CALLISTER 
 CALLS CALLULATIONS CALOMETRIC CALORIMETER CALORIMETRIC 
 CALWELL CAM CAMBRIDGE CAME CAMER 
 CAMERA CAMERABOX CAMERAL CAMERAMAN CAMERAMEN 
 CAMERAS CAMERASRADIATION CAMERMAMEN CAMERMAN CAMERON 
 CAMERS CAMMA CAMMIL CAMMILL CAMP 
 CAMPBELL CAMPO CAMS CAN CANADA 
 CANADIAN CANAS CANCEL CANCELATION CANCELED 
 CANCELLATION CANCELLED CANCELS CANDLE CANFIELD 
 CANFIELDR CANFIIELD CANGIELD CANHAM CANISTER 
 CANISTERS CANNAN CANNIBALIZATION CANNING CANNON 
 CANNOT CANSING CANTRELL CANVAS CANVASS 
 CAP CAPABILITIES CAPABILITY CAPABLE CAPACITY 
 CAPINSKY CAPITAL CAPITOL CAPLIN CAPRE 
 CAPS CAPSULE CAPSULES CAPT CAPTAIN 
 CAPTURE CAR CARBERRY CARBIDE CARBON 
 CARBONACEOUS CARD CARDE CARDES CARDONA 
 CARDS CARE CAREFULLY CARERAS CAREY 
 CARGO CARL CARLSEN CARLSON CARLTON 
 CARLVIK CARN CARNCROSS CAROC CAROLINE 
 CARPENT CARPENTER CARPENTERS CARRIAGE CARRIED 
 CARRIER CARRIES CARRIGG CARRING CARROLL 
 CARRY CARS CARSON CARSTAD CART 
 CARTER CARTRIDE CARTRIDGE CARVER CARY 
 CASE CASE1 CASE2 CASE4 CASEI 
 CASES CASING CASK CASKET CASKETING 
 CASKETS CASKINGS CASKS CASLER CASPER 
 CASSIDY CAST CASTING CASTINGS CASUALITIES 
 CASUALITY CASUALTIES CASUALTY CAT CATAIN 
 CATALOG CATALOGS CATCH CATCHER CATE 
 CATEGORIES CATEGORY CATELOG CATERIA CATHODE 
 CATHODIC CATHY CATION CATIONINTERIM CATLOG 
 CATOLOG CAUFIELD CAUSE CAUSED CAUSES 
 CAUSING CAUTION CAUTIONED CAVE CAVEDER 
 CAVENDER CAWLER CAYE CB CB3303 
 CB355 CB3551 CB3552 CB3730 CBS 
 CBW CC CCAMERA CCAN CCASKPAGE 
 CCAUSE CCHEM CCLASSIFIED CCLUSHBAUG CCNTRACT 
 CCOLLECTING CCOMMUNICATION CCOND CCONSTRUCTION CCONTRACT 
 CCORE CCOST CCOTHING CCOY CCPP 
 CCRITICAL CCRRIGAN CCRUDELE CCUTTER CD 
 CDS CE CE! CE-2014 CE1 
 CE10 CE11 CE11CE12 CE12 CE12ID28 
 CE13 CE134 CE137 CE13ID43 CE14 
 CE14CE21 CE14CE6 CE14HF12 CE15 CE16 
 CE17 CE17CE18 CE18 CE19 CE1LEVINSON 
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 CE1LOCATED CE1POOLE CE2 CE2( CE20 
 CE21 CE21BF3 CE22 CE223 CE23 
 CE23ID66 CE24 CE25 CE25MC14 CE26 
 CE26TV CE27 CE28 CE29 CE2L 
 CE2MC16 CE3 CE30 CE31 CE31CE13 
 CE32 CE33 CE34 CE4 CE4CE16 
 CE4CE6 CE5 CE5CE15 CE6 CE6DECONTAMINATION 
 CE7 CE7STARZEC CE8 CE9 CE9CE3 
 CE9EXPOSURE CE9TALBOTT CEACTIVATION CEASED CECEILING 
 CED13 CEDURE CEE CEG5 CEH 
 CEI CEI6 CEILI CEILING CEILINGS 
 CEIS CEK CELIBRATION CELL CELLIN 
 CELLS CEMETERY CEMTRIFUGAL CEN CEN092 
 CEND CEND-128 CEND1003 CEND1005 CEND15458 
 CEND92 CENO CENSORED CENSORSHIP CENSUS 
 CENTEER CENTER CENTERCONTRACT CENTERING CENTERS 
 CENTRAL CENTRIFUGAL CENTURY CEO CER 
 CERA CERAMIC CERAMICS CERCHIONE CEREMONIES 
 CEREMONY CERIFICATE CERIUM CERTAIN CERTIFICATE 
 CERTIFICATES CERTIFICATION CERTIFIED CERTIFY CES 
 CESIUM CET CEU0 CEU1 CEU12 
 CEU2 CEU4 CEUI CEUM CEWD 
 CEZ CF CF-625 CF13 CF23 
 CF3 CF6 CF613 CF623 CF626 
 CF637 CF646 CF668 CF669 CF7 
 CF9 CFA CFD CFH CFHT 
 CFO CFP CG CGRE CGW 
 CH CHAIN CHAINS CHAIRMAN CHAIRMANS 
 CHAIRS CHAL CHALK CHALKRIVER CHALMER 
 CHALMERS CHAMBER CHAMBERLIN CHAMBERON CHAMBERS 
 CHAMGES CHAMP CHANDLE CHANDLER CHANGE 
 CHANGEABLE CHANGED CHANGES CHANGING CHANNEL 
 CHANNELS CHAPAN CHAPER CHAPTER CHAPTER1 
 CHAPTER4205 CHAPTERS CHARACTER CHARACTERI CHARACTERISTIC 
 CHARACTERISTICS CHARBON CHARCOMATIC CHARGABLE CHARGE 
 CHARGEABEL CHARGEABLE CHARGED CHARGER CHARGES 
 CHARGING CHARIMAN) CHARLES CHARLIE CHARLMERS 
 CHARLSON CHARPENTER CHARPY CHART CHARTER 
 CHARTS CHASE CHATTERS CHATTES CHAUDLER 
 CHEAPEST CHEATLE CHECK CHECKED CHECKERED 
 CHECKERER CHECKHYNDMAN CHECKING CHECKLIST CHECKOFF 
 CHECKOUT CHECKPOINT CHECKRADIO CHECKS CHEERT 
 CHEET CHEIF CHELISU CHELIUS CHEM 
 CHEMICAL CHEMICALRADIOLOGICA CHEMICALS CHEMISTRY CHEMPLAST 
 CHEMPUMP CHEMPUMPS CHERMANNE CHERNOCK CHERNOK 
 CHERRY CHEST CHESWORTH CHGD CHICAGO 
 CHIEF CHIEFIDAHO CHIEFS CHILDES CHILDS 
 CHILEUS CHIP CHIPS CHIRSTENSEN CHISHOLM 
 CHLORIDE CHLORIMETER CHLORINATION CHLORINATOR CHLORINATORS 
 CHLORINE CHMBER CHOCHETT CHOICES CHOPPER 
 CHOSEN CHOTT CHP CHRIS CHRISS 
 CHRISTANSEN CHRISTENSEN CHRISTENSENCONTAMIN CHRISTENSON CHRISTIANSEN 
 CHRISTOPHERSEN CHRISTOPHERSON CHROMALOX CHROMATE CHROME 
 CHROMIUM CHRONICALING CHRONICLE CHRONICLER CHRONLOGYS 
 CHRONOLGIES CHRONOLGY CHRONOLOBY CHRONOLOG CHRONOLOGICAL 
 CHRONOLOGICALLY CHRONOLOGY CHRONOMOGY CHRSTIANSEN CHUCK 
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 CHUGGING CHUMBERS CHUNG CHURCH CHV 
 CHWARTZ CHWIERUT CI CI1 CI2 
 CI20 CIARLARIELLO CIC CID CIG 
 CIGARETTE CIL CILITY CINTINUITY CIPP 
 CIPPERLEY CIPPERLY CIRCLE CIRCLED CIRCUIT 
 CIRCUITEQUIPMENT CIRCUITRY CIRCUITS CIRCUITY CIRCULAR 
 CIRCULATED CIRCULATING CIRCULATION CIRCULATIONDAMPER CIRCUMFERENCE 
 CIRCUMFERENTIAL CIRCUMST CIRCUMSTANCES CIRITICAL CIRTIFICATE 
 CIRUITRY CITATION CITATIONS CITLOW CITY 
 CIV CIVILIAN CIVLIAN CJOHNSON CK 
 CKECK CKECKS CKING CL CL1 
 CL11 CL11203 CLA CLAD CLADDING 
 CLADING CLAIBRATION CLAIM CLAIMED CLAIMS 
 CLAMATION CLAMED CLAMP CLAMPING CLAP 
 CLARE CLAREY CLARI CLARIFICATION CLARITY 
 CLARK CLARKE CLASIFIED CLASS CLASSEN 
 CLASSI CLASSIFI CLASSIFICAITON CLASSIFICATION CLASSIFICATIONS 
 CLASSIFIED CLASSIFIERS CLASSIFY CLASSIFYING CLAUNCH 
 CLAUSE CLAUSSIN CLAVER CLAY CLAYBORN 
 CLAYBORNE CLAYBURN CLAYGER CLAYTON CLCLE 
 CLE CLEAMUP CLEAN CLEAN-UP CLEANED 
 CLEANER CLEANERS CLEANING CLEANLINESS CLEANOUT 
 CLEANP CLEANUO CLEANUP CLEANUPOPERATIONS CLEAR 
 CLEARACE CLEARANCE CLEARANCES CLEARANCESPHYSICAL CLEARED 
 CLECK CLEEANUP CLEGG CLEMAN CLEMENTS 
 CLEN CLENAUP CLEVICE CLI CLIFFOED 
 CLIFFORD CLIMATIC CLIMATOLOGY CLIMBER CLIMER 
 CLINE CLINICAL CLIP CLIPS CLJ 
 CLM CLN CLOCK CLOSE CLOSED 
 CLOSEOUT CLOSEUP CLOSING CLOSURE CLOSURES 
 CLOTES CLOTH CLOTHES CLOTHIN CLOTHING 
 CLOUD CLOUGH CLOVIS CLOWAR CLRANUP 
 CLRN CLUB CLUTCH CM CM1 
 CM2 CM22 CM23 CM27 CM4 
 CM9 CMCCOLLOM CMM CMMENTS CMMISSIONERS 
 CMMITTEE CMR CMZ CN1 CN15 
 CN4 CND CNDENSE CNEDROW CNSTRUCTION 
 CNTACT CNTRACT CNTRACTS CNTRL CNTROL 
 CO CO2 CO58 CO60 COAKLEY 
 COARRIVING COASTER COAT COATING COATINGS 
 COATS COAX COAXIAL COBALT COBAT 
 COBOLT COBUSTION COCCON COCHRAN COCKED 
 COCKS COCKUP COCMPANY COCO COCOON 
 CODE CODED CODER CODES CODING 
 CODN COEFFICIENT COEFFICIENTS COFF COFFEE 
 COFFEY COFFICIENT COFFIN COGNIZANCE COGNIZANT 
 COHAN COHEN COHERTY COHN COIL 
 COILS COIN COINCIDENCE COKE COL 
 COLD COLE COLEMAN COLER COLEY 
 COLL COLLAPSE COLLECT COLLECTED COLLECTING 
 COLLECTION COLLECTIONS COLLECTON COLLECTOR COLLED 
 COLLEGE COLLIER COLLIMATED COLLIMATOR COLLINS 
 COLLISTER COLLOM COLMAN COLON COLONEL 
 COLOR COLORA COLORADO COLORED COLORS 
 COLP COLS COLTURI COLUMBUS COLUMN 
 COLUMNS COM COMAND COMANY COMB 
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 COMBAT COMBINATION COMBINE COMBINED COMBO 
 COMBS COMBUSITION COMBUSITON COMBUST COMBUSTI 
 COMBUSTIBLE COMBUSTIBLES COMBUSTING COMBUSTION COMBUSTIONEERING 
 COMBUSTIONENGINEERI COMBUSTIONS COMBUSTON COMBUSTRON COMBUTION 
 COME COMENTS COMFO COMITTEE COMM 
 COMMAND COMMANDER COMMANDING COMMDISPATCH COMMENCING 
 COMMENDABL COMMENDATION COMMENDATON COMMENS COMMENT 
 COMMENTS COMMERCIAL COMMERCIALLY COMMETN COMMI 
 COMMINGLED COMMINICATIONS COMMINUCATIONS COMMISION COMMISIONER 
 COMMISSION COMMISSIONER COMMISSIONERS COMMISSIONS COMMITEE 
 COMMITMENT COMMITMENTS COMMITTE COMMITTED COMMITTEE 
 COMMITTEE) COMMITTEEACCIDENT COMMITTEEKALITINSKY COMMITTEES COMMITTENT 
 COMMITTTEE COMMNTS COMMO COMMODITY COMMON 
 COMMOP COMMTITEE COMMUINICATIONS COMMUMICATION COMMUMICATIONS 
 COMMUN COMMUNCIATIONS COMMUNICATION COMMUNICATIONS COMMUNICATONS 
 COMMUNMICATIONS COMO COMP COMPA COMPACT 
 COMPACTION COMPAN COMPANIES COMPANY COMPANYSCOTT 
 COMPARATIVE COMPARED COMPARISON COMPARTMENT COMPARTMENTS 
 COMPATABILITY COMPATIBILITY COMPATIBLE COMPENSATED COMPENSATION 
 COMPESATION COMPETITI0N COMPETITION COMPILATION COMPLAINT 
 COMPLE COMPLETE COMPLETED COMPLETELY COMPLETENESS 
 COMPLETING COMPLETION COMPLEX COMPLIAN COMPLIANCE 
 COMPLICATED COMPLIMENTRY COMPO COMPONENETS COMPONENT 
 COMPONENTS COMPORATION COMPOSIT COMPOSITE COMPOSITION 
 COMPOUND COMPOUNDS COMPREHENSIV COMPREHENSIVE COMPRESSED 
 COMPRESSION COMPRESSOR COMPRESSORS COMPRESSSOR COMPTROLLER 
 COMPUSTION COMPUTATION COMPUTATIONS COMPUTED COMPUTER 
 COMPUTING COMTAMINATED COMTHIRTEEN COMUNMICATION COMUSTION 
 CON CONAX CONBTRACTOR CONBUSTION CONCENTARTION 
 CONCENTRATIN CONCENTRATION CONCENTRATIONS CONCEPT CONCEPTS 
 CONCEPTUAL CONCEPTUEL CONCERN CONCERNED CONCERNING 
 CONCERNS CONCLUDING CONCLUSION CONCLUSIONS CONCLUSTION 
 CONCLUSTIONS CONCO CONCRETE CONCUR CONCURRENCE 
 CONCURS COND CONDAIR CONDEN CONDENCERS 
 CONDENSATE CONDENSATECIRCULATI CONDENSE CONDENSER CONDENSERS 
 CONDENSING CONDENSOR CONDENSORPROCEDUR CONDENSORS CONDI 
 CONDIT CONDITION CONDITIONB CONDITIONING CONDITIONOF 
 CONDITIONPURPOSE CONDITIONS CONDON CONDUCT CONDUCTANCE 
 CONDUCTED CONDUCTING CONDUCTIVITY CONDUCTIVTY CONDUCTOR 
 CONDUIT CONE CONECTOR CONEN CONER 
 CONFERENC CONFERENCE CONFERENCES CONFIDENCE CONFIDENTIAL 
 CONFIELD CONFIGURATION CONFIGURATIONS CONFINE CONFINED 
 CONFINEMENT CONFIRM CONFIRMATION CONFIRMED CONFIRMING 
 CONFIRMS CONFISCATED CONFLICT CONFLICTING CONFLICTS 
 CONFLOW CONFORMED CONGRESS CONGRESSIONAL CONGRESSMAN 
 CONJUNCTION CONKLIN CONLAN CONLEY CONLIN 
 CONLON CONN CONNECICUT CONNECT CONNECTED 
 CONNECTICUT CONNECTINE CONNECTING CONNECTION CONNECTIONS 
 CONNECTOR CONNECTORS CONNELL CONNELLY CONNER 
 CONNOR CONOFLOW CONOSEAL CONPENSATION CONPUCTIVITY 
 CONRACT CONRACTING CONROL CONS CONSENSER 
 CONSEQUENCE CONSEQUENCES CONSERVATISM CONSIDERABLE CONSIDERATION 
 CONSIDERATIONS CONSIDERED CONSIDERING CONSISTENT CONSISTS 
 CONSOLE CONSOLE-CONTRACT CONSOLIDAITON CONSOLIDATE CONSOLIDATED 
 CONSOLIDATES CONSOTROL CONST CONSTANT CONSTANTS 
 CONSTITMENTS CONSTITUENTS CONSTITUTE CONSTRACT CONSTRUC 
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 CONSTRUCION CONSTRUCITON CONSTRUCT CONSTRUCTION CONSTRUCTIONS 
 CONSTRUCTON CONSTRUSTION CONSTRUTION CONSTS CONSTUCTION 
 CONSTURCTION CONSULT CONSULTANT CONSULTANTS CONSULTATION 
 CONSULTING CONSUMED CONSUMERS CONSUMING CONSUMPTION 
 CONT CONT*RACT CONTACT CONTACT/AGENCY/DAT CONTACTED 
 CONTACTORS CONTACTS CONTAIMATED CONTAINED CONTAINER 
 CONTAINERS CONTAING CONTAINING CONTAINMENT CONTAINS 
 CONTAM CONTAMIN CONTAMINA CONTAMINANTS CONTAMINATE 
 CONTAMINATED CONTAMINATIED CONTAMINATIN CONTAMINATION CONTAMINATIONPUBLIC 
 CONTAMINATON CONTAMINATONS CONTAMINMENT CONTARCT CONTEMPLATE 
 CONTEMPLATED CONTEMPLATING CONTENT CONTENTS CONTINAUL 
 CONTINUAL CONTINUANCE CONTINUATION CONTINUE CONTINUED 
 CONTINUES CONTINUITY CONTINUOU CONTINUOUS CONTINUOUSLY 
 CONTMINATED CONTMINATION CONTOL CONTOUR CONTR 
 CONTRAAC CONTRAC CONTRACT CONTRACTDA CONTRACTED 
 CONTRACTING CONTRACTIVE CONTRACTNUMBER CONTRACTOR CONTRACTORPROCURE 
 CONTRACTORS CONTRACTR CONTRACTS CONTRACTUAL CONTRAT 
 CONTRATOR CONTRCT CONTRCTOR CONTREACT CONTRIBUTIONS 
 CONTRNET CONTRO CONTROL CONTROLCUBICLE CONTROLE 
 CONTROLL CONTROLLED CONTROLLER CONTROLLERS CONTROLLING 
 CONTROLMATERIAL CONTROLPOINT CONTROLROD CONTROLRODS CONTROLS 
 CONTRTOL CONTRUCTION CONTRUCTON CONTSTRUCITON CONTSTRUCTION 
 CONTUANCE CONTYRACT CONVAIR CONVECTION CONVENING 
 CONVENTIONAL CONVER CONVERSATION CONVERSATIONAL CONVERSATIONS 
 CONVERSION CONVERSTION CONVERTED CONVESATION CONVOY 
 CONWAY COO COODINATION COOK COOL 
 COOLANT COOLDOWN COOLED COOLER COOLERS 
 COOLING COON COONRACT COONTRACT COONTROL 
 COOPER COOPERATION COORDINATE COORDINATED COORDINATING 
 COORDINATION COORDINATOR COORDINATORS COORDNATOR COOST 
 COPE COPES COPIES COPORATION COPPER 
 COPPER64 COPRE COPY COPYING COPYRIGHT 
 COR CORAL CORBET CORBETT CORCKER 
 CORCURRANCE CORD CORDES CORDLEY CORDS 
 CORE CORE-PRESSURE CORE1 CORE2 COREDEACTIVATION 
 COREEXAM COREII COREIN CORELIFE COREMAP 
 COREOF CORERADIATION CORES CORKLEY CORLEY 
 CORNER CORNETT CORONER CORP CORPATION 
 CORPORATE CORPORATION CORPORATIONGAUGE CORPOTATION CORPS 
 CORPSE CORPSES CORRASION CORRECRTIVE CORRECT 
 CORRECTED CORRECTIBLE CORRECTION CORRECTIONS CORRECTIVE 
 CORRECTOVE CORRELATION CORRESPONDANCE CORRESPONDENC CORRESPONDENCE 
 CORRESPONDENE CORRESPONDENTS CORRIGAN CORRISION CORRISON 
 CORRO CORRODE CORROSION CORSTER CORTE 
 COSBY COSE COSIGNED COSNTRUCTION COST 
 COST-TYPE COSTELLO COSTFACTORS COSTFIXED COSTING 
 COSTON COSTS COTHING COTRACT COTT 
 COTTRELL COULD COULTER COUNCIL COUNLDNT 
 COUNSEL COUNT COUNTCE22 COUNTED COUNTER 
 COUNTERS COUNTING COUNTPLATE COUNTROL COUNTRY 
 COUNTS COUNTY COUPLER COUPLING COUPON 
 COUPONS COURIER COURSE COURT COURTESIES 
 COURTNEY COURTS COVE COVER COVERA 
 COVERAGE COVERALLS COVERALS COVERED COVERING 
 COVERNING COVERS COVNTRY COVRIER COWBOY 
 COWPAR COWPER CP CPFF CPIF 
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 CPM CPP CPR1 CPS CPSOT 
 CPT CR CR51 CRACK CRACKED 
 CRACKING CRACKS CRAFT CRAGUN CRAIG 
 CRAIGEN CRAIN CRAMMER CRANE CRANEBOOM 
 CRANES CRANK CRAPH CRATE CRATED 
 CRAWFORD CRAYGEN CRBR CRC CRD 
 CRDGUN CRDM CRE CREAGAN CREASY 
 CREATION CREDELE CREDIBLE CREDIT CREDITS 
 CRESCENT CREUTZ CREW CREWE CREWS 
 CRFF CRI CRIDDLE CRIDELE CRIM 
 CRISCO CRIT CRITAL CRITERIA CRITICA 
 CRITICAL CRITICALITY CRITICALLY CRITICALS CRITICALTY 
 CRITICISM CRITICISMS CRITIQUE CRITS CRITZ 
 CROCKER CROCKET CROCKETT CROFT CROKETT 
 CRONOLOGY CROP CROPORATION CROPPED CROSBY 
 CROSS CRP CRREL CRT CRT2 
 CRUCIFORM CRUD CRUDDING CRUDEL CRUDELE 
 CRUDELL CRUDELLE CRUDELS CRUDLE CRUEDELE 
 CRUEDLE CRYSAL CRYSTA CRYSTAL CRYSTALS 
 CS CS134 CT CTEIN CTORRS 
 CTS CU CU64 CUARD CUBAY 
 CUBICLE CUBIOLE CUBUCLE CUFF CULLER 
 CULVER CUMBUSTION CUMER CUMMITTEE CUMULATIVE 
 CUNBAR CUNNINGHAM CURCUIT CURE CURIE 
 CURIES CURRAN CURRENT CURRENTLY CURSE 
 CURT CURTAILMENT CURTIS CURTON CURUES 
 CURVE CURVES CURVESMETHOD CUSHION CUSHMAN 
 CUSHNER CUSTMAN CUSTODIAN CUSTODIANS CUSTODY 
 CUSTOM CUSTOMS CUSTORIAN CUSTORY CUT 
 CUTAWAY CUTIE CUTLER CUTOFF CUTOUT 
 CUTOUTS CUTS CUTTER CUTTERS CUTTING 
 CVONTRACT CW CWB CWBILLS CWILSON 
 CWO CWSILL CY CY73 CYCEL 
 CYCLE CYCLES CYLINDER CYLINDRICAL CYRNES 
 CYS CZAJKOWSKI D D.L.NEWCOMB D113017 
 D113018 D113019 D11301E D113020 D113021 
 D113025 D113026 D113027 D113028 D113029 
 D11302E D113030 D113031 D113032 D113042 
 D113043 D113044 D113045 D26986B D29883D 
 D29885E D313658 D33882 D34199 D365914 
 D43 D464 D59049 D62XW D657 
 D9 D9254 DA DA44 DA44192ENG11 
 DA44192ENG9 DA44192ENGII DAA DACAVER DADIUM 
 DAEC DAGG DAHL DAHLE DAHLQUIST 
 DAHO DAILEY DAILY DAITCH DAIZELL 
 DAK DALE DALL DALSELL DALT 
 DALZELL DAMAGE DAMAGED DAMAGES DAMERN 
 DAMGAED DAMOUR DAMPER DAMPERS DANGER 
 DANGEROUSLY DANGERS DANIEL DANIELS DANIESL 
 DANIS DAP DAPL DAPPEL DARFOUR 
 DARFT DARK DARLING DARRELS DARWING 
 DASATG DAT DATA DATAOPERATION DATE 
 DATED DATEDF DATES DAUGHERTY DAUGHTERY 
 DAUNBNER DAVE DAVENPORT DAVID DAVIES 
 DAVIS DAVIS-BACON DAWSON DAY DAYE 
 DAYS DAYTON DAZELL DB DC 
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 DC394712 DCCONTRACT DCPP DD DDAATA 
 DDAY DDDATA DDEFENSE DDEVORE DDOSE 
 DDR DDRAWING DE DE1 DE14 
 DE15 DE17 DE2 DEACTIATION DEACTIVARION 
 DEACTIVATE DEACTIVATION DEACTIVATON DEAD DEADENS 
 DEADINGS DEADR DEAGRAM DEAL DEALING 
 DEALS DEAN DEAR DEARDEN DEARDON 
 DEATH DEATHGUARDIANSHIP DEATHS DEBBON DEBIS 
 DEBOISBLAN DEBOISBLANC DEBOISBLANCE DEBOISLBANC DEBOLSBLANC 
 DEBRIDEMENT DEBRIEFING DEBRIES DEBRIS DEC 
 DEC60 DECAY DECEASED DECEMBER DECEMBER1 
 DECEMER DECIDE DECISION DECISIONS DECK 
 DECKER DECLAIRED DECLARATION DECLARED DECLASSIFICATION 
 DECLINE DECLINED DECLINING DECNTAMINATION DECODECONTAMINATED 
 DECOMPOSITION DECOMTAMINATION DECON DECONT DECONTA 
 DECONTAIMINATION DECONTAM DECONTAMANATION DECONTAMANITION DECONTAMI 
 DECONTAMIN DECONTAMINA DECONTAMINANTS DECONTAMINAT DECONTAMINATE 
 DECONTAMINATED DECONTAMINATI DECONTAMINATIN DECONTAMINATING DECONTAMINATIO 
 DECONTAMINATION DECONTAMINATIONFREI DECONTAMINATON DECONTAMINTAION DECONTMINATION 
 DECOTAMINATIONREMO DECREASE DECREASES DECREASING DECTAPHONE 
 DECTECTION DEDDEN DEDDENS DEDDINS DEDICATION 
 DEDICATON DEEP DEFAULT DEFECT DEFECTIVE 
 DEFEN DEFENDANTS DEFENSE DEFFERING DEFFUSION 
 DEFI DEFICIENCIES DEFICIENCY DEFICIENIES DEFICIENT 
 DEFINED DEFINES DEFINITELY DEFINITION DEFINITIONPERSONNEL 
 DEFINITIONS DEFINITIVE DEFLECTION DEFORMATION DEFORMED 
 DEFRACTION DEGOISBLANC DEGREE DEGREES DEIGN 
 DEIONIZED DEIONIZER DEISGN DEITRICH DEL 
 DELANEY DELAURA DELAVAL DELAWARE DELAY 
 DELAYED DELAYS DELCLASSIFICATION DELEGATE DELEGATED 
 DELEGATIN DELEGATION DELEGATIONSASSIST DELEGATON DELETE 
 DELETED DELETING DELETION DELETIONS DELIBERATE 
 DELIOSS DELISO DELIVED DELIVER DELIVERED 
 DELIVERIES DELIVERY DELLAS DELLOS DELON 
 DELONG DELOS DELUCA DELWARE DEMAND 
 DEMAREE DEMENSIONS DEMIN DEMINERALIED DEMINERALIZED 
 DEMINERALIZER DEMING DEMITOR DEMITTER DEMOLATION 
 DEMOLISHED DEMOLITION DEMONSTRATION DEMOUR DENDALL 
 DENDERSON DENHAM DENIED DENNING DENNIS 
 DENSER DENSITY DENVER DENZIL DEONTAMINATION 
 DEPARTING DEPARTMENT DEPARTMENTS DEPARTURE DEPENDENT 
 DEPICTINGALPR DEPLETED DEPLETEDF DEPLETION DEPOISBLANC 
 DEPOIX DEPOSIT DEPOSITION DEPOSITS DEPOSTION 
 DEPOT DEPPENS DEPRECIATION DEPT DEPTH 
 DEPTHS DEPUTY DER DERAY DERENNE 
 DERIS DERISE DERIVED DERRY DERSON 
 DES DESASSEMBLY DESC DESCRIBE DESCRIBES 
 DESCRIBING DESCRIPTION DESCRIPTIONS DESCRIPTIVE DESEART 
 DESERET DESERT DESGIN DESGN DESHONG 
 DESI DESIGH DESIGN DESIGNATE DESIGNATED 
 DESIGNATIN DESIGNATION DESIGNATIONS DESIGNDEVELOPMENT DESIGNED 
 DESIGNERS DESIGNS DESIGNSERVICE DESING DESIRED 
 DESK DESLINING DESPATCH DESPATCHER DESPOSAL 
 DESPOSITION DEST DESTRI DESTROYED DESTRUCTION 
 DESTRUCTIVE DETACHED DETAIL DETAILED DETAILS 
 DETECT DETECTED DETECTING DETECTION DETECTOR 
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 KEY WORD 
 DETECTORS DETENATION DETENSION DETENTION DETERGENT 
 DETERMIN DETERMINATION DETERMINATIONS DETERMINATONS DETERMINE 
 DETERMINING DETERSEN DETEX DETMER DETRICK 
 DETROIT DETTENS DETTLE DEV DEVAL 
 DEVE DEVELOP DEVELOPED DEVELOPEMENT DEVELOPEMTN 
 DEVELOPING DEVELOPMEN DEVELOPMENT DEVELOPMENTAL DEVELOPMENTS 
 DEVEOPMENT DEVERE DEVIA DEVIATE DEVIATION 
 DEVIATIONS DEVICE DEVICES DEVICWS DEVILIN 
 DEVIS DEVISION DEVLIN DEVOE DEVONE 
 DEVORE DEVS DEW DEWITOR DEXCRIBING 
 DEXCRIPTIVE DEXTOR DF DFEVORE DH 
 DHCRGING DHDIERKS DHIELDING DI DI21 
 DI30 DI82 DI94 DIAGNOSTIC DIAGRAHM 
 DIAGRAM DIAGRAMMATICS DIAGRAMS DIAL DIAMETER 
 DIAMOND DIAMONP DIAPHRAGM DIARY DIATION 
 DIATOMACEOUS DIATOR DIATRIBUTION DIAZ DIAZN 
 DICATED DICATOR DICK DICKENSON DICKSON 
 DICKWORTH DICTAPHONE DICTATED DID DIDDENS 
 DIDNT DIE DIED DIELI DIEM 
 DIERCTION DIERKS DIERRO DIESEL DIETRICH 
 DIETRICK DIETS DIETZ DIFFERENCE DIFFERENCES 
 DIFFERENT DIFFERENTIAL DIFFICULT DIFFICULTIES DIFFRACTION 
 DIFFRACTIONS DIFFUSION DIFICATION DIFICIENCIES DIFINITION 
 DIFOTINS DIGEST DIGIOVINE DIGITAL DIL 
 DILGORE DILL DILLARD DILLION DILLON 
 DILORE DILUTION DIM DIMENSION DIMENSIONAL 
 DIMENSIONS DIMENSIONSFROM DIMENTIONS DIMS DINDINGS 
 DINE DING DINGHAM DINGMAN DIOCESE 
 DIOXIDE DIPATCHER DIPRE DIR DIRECT 
 DIRECTED DIRECTING DIRECTION DIRECTIONAL DIRECTIONS 
 DIRECTIVE DIRECTIVES DIRECTLY DIRECTOR DIRECTORS 
 DIRECTORY DIRECTS DIRKS DIS DISABILITY 
 DISABLED DISAGREE DISAGREEING DISAGREEMENT DISALLOWANCES 
 DISAPPEARANCE DISAPPROVAL DISAPPROVED DISASSEMBLED DISASSEMBLY 
 DISASSMEBLY DISASTER DISASTERS DISASTORUS DISC 
 DISCHA DISCHARGE DISCHARGED DISCHARGEDUCT DISCIPLINARY 
 DISCLAIMER DISCLOSURE DISCONNECT DISCONTINUANCE DISCONTINUATION 
 DISCONTINUED DISCONTINUITIES DISCOURAGED DISCOVERY DISCREAPANCY 
 DISCREPANCIES DISCREPANCY DISCRETION DISCRIPTION DISCUSS 
 DISCUSSED DISCUSSING DISCUSSION DISCUSSIONOF DISCUSSIONS 
 DISEASE DISES DISFIGURATION DISIGN DISIGNATIONS 
 DISK DISLOCATED DISLODGE DISLODGED DISLODGING 
 DISMANTLE DISMANTLED DISMANTLEMENT DISMANTLI DISMANTLING 
 DISMETER DISOIMETERS DISOMETERS DISP DISPATCH 
 DISPATCHE DISPATCHER DISPATCHING DISPENSARY DISPENSING 
 DISPERSION DISPLACEMENT DISPLAY DISPOL DISPOSAL 
 DISPOSED DISPOSING DISPOSITION DISPOSITIONING DISPOSITIONS 
 DISPOSITON DISPUTES DISROBED DISSEMINATION DISSOLUTION 
 DISSOLVED DISSOLVER DIST DISTANCE DISTANCES 
 DISTANT DISTIBUTION DISTORTED DISTR DISTRI 
 DISTRIBU DISTRIBUIN DISTRIBUION DISTRIBUTE DISTRIBUTIN 
 DISTRIBUTING DISTRIBUTION DISTRIBUTIONAPPARAT DISTRIBUTIONS DISTRIBUTON 
 DISTRIBUTYION DISTRIC DISTRICT DISTRUBUTION DITCH 
 DITCHED DITEX DITLOW DITTO DIV 
 DIVIN DIVINE DIVISION DIVISIONOF DIVISIONS 
 DIVISON DIVISTION DIXON DIZER DJ 
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 KEY WORD 
 DL DL1E2267 DLAGER DLEAN DLEANUP 
 DLR DM5 DMI DMRIDO DMS 
 DNMM DO DOA DOAN DOB 
 DOC DOCIMETER DOCIMETERS DOCKS DOCMENTS 
 DOCS DOCTOR DOCUME DOCUMENT DOCUMENTARY 
 DOCUMENTAT DOCUMENTATION DOCUMENTATIONOF DOCUMENTION DOCUMENTS 
 DOCUMENTS&RADIATIO DOD DODD DODDS DODGE 
 DOE DOES DOESES DOESNT DOESS 
 DOESTER DOHERTY DOHNSON DOI DOLE 
 DOLLAR DOLLARS DOLLY DOMAN DOMESTIC 
 DON DONAGHY DONAHOO DONALD DONAVAN 
 DONE DONEGAN DONEGAW DONELLY DONN 
 DONNEGAN DONNELL DONNELLY DONNELY DONOVAN 
 DONT DONTS DOODLES DOOR DOORS 
 DOORWAY DOORWAYS DOP DORE DOROTHY 
 DOROUGHTY DOS DOS1 DOSAGE DOSAGES 
 DOSAGES0-145 DOSE DOSEAGE DOSEAGES DOSEMC5 
 DOSEMETRIC DOSEREADINGS DOSES DOSESE DOSESHF16 
 DOSESHFS DOSGE DOSI DOSIM DOSIMETER 
 DOSIMETERE DOSIMETERS DOSIMETOR DOSIMETR DOSIMETRX 
 DOSIMETRY DOSIMETTER DOTIES DOTSON DOUBEL 
 DOUBLE DOUE DOUGH DOUGHERTY DOUGLAS 
 DOUGWAY DOUGWORTH DOUSED DOVRE DOW 
 DOWEL DOWN DOWNEY DOWNWIND DOYL 
 DOYLE DP DPR DPYLE DR 
 DR1 DRA DRAFT DRAFTED DRAFTING 
 DRAFTS DRAFTSMEN DRAGGED DRAGGING DRAIN 
 DRAINAGE DRAINED DRAING DRAINING DRAINS 
 DRAKE DRALEY DRANEY DRAPALIK DRAPER 
 DRAPILIK DRATING DRAW DRAWIG DRAWIN 
 DRAWING DRAWINGINGS DRAWINGS DRAWINGSSPECIFICATI DRAWN 
 DRAWOUT DRD DRDEB DREAWING DREKLER 
 DRESS DRESSED DRESSING DREXLER DREXLLER 
 DREXLLLR DREXLLR DRG DRIERS DRIFTING 
 DRILL DRILLED DRILLING DRILLINGS DRINKING 
 DRISCALL DRIVE DRIVEASSEMBLY DRIVEN DRIVER 
 DRIVERESET DRIVES DRIVING DROLLINGER DROP 
 DROPPABLE DROPPED DROPPING DROPS DROVE 
 DRR04 DRR05 DRR06 DRULLIAN DRUM 
 DRUMS DRWG DRY DRYER DRYING 
 DS DS01 DS144 DSCHWARTZ DSK 
 DSPATCHER DSTAG DTD DTERMINATIONS DU 
 DUAL DUARD DUBAY DUBOY DUCHWORTH 
 DUCKSWORTH DUCKWORT DUCKWORTH DUCKWORTHSAGER DUCT 
 DUCTING DUCTS DUCWORTH DUDA DUDMAN 
 DUE DUGWAS DUGWAX DUGWAY DULSKY 
 DULY DUMMER DUMMY DUMNAM DUMONT 
 DUMP DUMPING DUMPSTER DUNBAR DUNCAN 
 DUNCHEL DUNCKEL DUNGLAS DUNHAM DUNKIN 
 DUNLAP DUNN DUNNAM DUNNING DUNSTONE 
 DUP;ICATE DUPLICATE DUPLICATES DUPLICATION DUPLICTE 
 DUPLIMATS DUPONT DURATION DURCO DURE 
 DURILL DURING DURNG DURRILL DUST 
 DUT DUTIES DUTY DV DVIS 
 DVOSKIN DWG DWIGANS DWIGGINGS DWIGGINS 
 DWIGHT DWITCH DWOOLLACOTT DWORSHAK DX 
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 KEY WORD 
 DYE DYER DYING DYKES DYMO 
 DYNALOG DYNAMASTER DYNAMIC DYNAMIL DYNASERVO 
 DYNOGRAPH DZIADZKA E E1 E125 
 E13 E139 E174 E2 E21 
 E22 E24 E26 E27C E28 
 E28380 E29 E3 E350 E351 
 E352 E353 E354 E360 E361 
 E4598 E4599 E46 E4T E52 
 E53 E54 E60 E62 EA 
 EAAST EACH EAKILDSON EAR EARL 
 EARLY EARNED EARPHONES EARTH EARTHWORK 
 EASE EAST EASTE EASTERN EASTMAN 
 EATERS EATON EAUPELL EB EBDON 
 EBER EBERLINE EBERSOCE EBERSOL EBERSOLE 
 EBR EBR1 EBRI EBRIDGEMENT EBRIS 
 EBWR EC ECC ECE ECHEVARRIA 
 ECHO ECK ECKERMANN ECKRICH ECOEB 
 ECOLOGY ECONOMICS ECONOMY ECOVERY ECSURSION 
 ECTICUT ED ED. ED94 EDDIE 
 EDDY EDGE EDGERTON EDIE EDIFICATON 
 EDISON EDIT EDITED EDITING EDITION 
 EDITOR EDITORIAL EDITORS EDL EDNIE 
 EDNIEOFFICE EDNRE EDOSE EDSTROM EDUCATION 
 EDVIDENCE EDWARD EDWARDS EDWIN EDWTR 
 EE EENTRY EEQUIPMENT EERING EESTIMATE 
 EET EEXPOSURE EF EFEC EFECT 
 EFF EFFECT EFFECTIVE EFFECTS EFFICIENCY 
 EFFIENCY EFFLUENT EFFLUENTS EFFLVENT EFFORT 
 EFFORTS EFLECTIONS EG EG1 EG18 
 EG2 EGAN EGG EGLIN EGOTIATIONS 
 EHRLICH EIEIZBURCHER EIGEN EIGHT EIGHTEEN 
 EIGHTH EIND EINEIGEL EINEIGL EIS 
 EISENBUD EITHER EITSEN EITSON EJECTER 
 EJECTION EJECTOR EJECTORS EL EL5061 
 ELAPSED ELASTIC ELB ELCO ELD 
 ELDREDGE ELDRIDGE ELEC ELECT ELECTIC 
 ELECTICAL ELECTIRC ELECTONIC ELECTORNIC ELECTR 
 ELECTRIANS ELECTRIC ELECTRICA ELECTRICAL ELECTRICALLY 
 ELECTRICAN ELECTRICIAN ELECTRICIANS ELECTRICIC ELECTRICS 
 ELECTRO ELECTROC ELECTRODES ELECTROMAG ELECTROMAGNET 
 ELECTROMAGNETIC ELECTROMETER ELECTRONIC ELECTRONICALLY ELECTRONICS 
 ELECTRROMAGNET ELECTYRIC ELECTYRICAL ELEMEN ELEMENT 
 ELEMENTAL ELEMENTARY ELEMENTS ELEMTARY ELEMTNS 
 ELETRIC ELEVATED ELEVATION ELEVATIONS ELEVEN 
 ELIAS ELIGIBILITY ELIMINATE ELIMINATED ELIMINATOR 
 ELIZABETH ELKHART ELKS ELL ELLETT 
 ELLIOT ELLIOTT ELLIS ELLS ELLSWORTH 
 ELVALUATION EM EMBETON EMBLETON EMBRITTLEMENT 
 EMELTON EMERG%ENCY EMERGENCIES EMERGENCY EMERGENCYVEHICLE 
 EMERGIZING EMF EMGINEERING EMGLETON EMISSION 
 EMMISSION EMOTIONAL EMPELTON EMPERLY EMPIRICAL 
 EMPLOYE EMPLOYED EMPLOYEE EMPLOYEES EMPLOYER 
 EMPLOYMENT EMPLYEE EMPTYLOG EMS EMTERED 
 EMUSGAI EN ENC ENCL ENCLDING 
 ENCLOSED ENCLOSING ENCLOSURE ENCLOSURE1 ENCLOSURE3 
 ENCLOSURES END ENDATIONS ENDED ENDEVCO 
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 KEY WORD 
 ENDICE ENDING ENDPLATE ENDRIX ENDURANCE 
 ENERG ENERGY ENERGYCOMMISSION ENERY ENFINEERING 
 ENFORCEMENT ENG ENG11 ENGAGE ENGAGED 
 ENGAGEMENT ENGEERING ENGELKE ENGELKER ENGENEERING 
 ENGIN ENGINE ENGINEE ENGINEEING ENGINEER 
 ENGINEERIN ENGINEERING ENGINEERING, ENGINEERINGACNP ENGINEERINGCONTRACT 
 ENGINEERINGL ENGINEERINGS ENGINEERNG ENGINEERS ENGINEGRS 
 ENGINERING ENGINERRING ENGINES ENGINNERING ENGLISH 
 ENGLUND ENGNEEING ENGR ENGRD ENGRG 
 ENGRS ENGRY ENGSTROM ENHANCEMENT ENI 
 ENKE ENKES ENKLE ENLARGE ENLARGEMENTS 
 ENLARGER ENLISTED ENNIS ENNKE ENNOR 
 ENQUIRY ENR1C0 ENRICHED ENRICHMENT ENRICHMENTPROGRAM 
 ENROLLMENT ENROUTE ENRY ENSIGN ENST 
 ENSURE ENT ENTE ENTER ENTERD 
 ENTERED ENTERING ENTERSL1 ENTHALPY ENTINEERING 
 ENTITLED ENTITLEMENT ENTITLEMENTS ENTR ENTRANCE 
 ENTRIES ENTRIESDOSES ENTRIESE ENTRY ENTRY610222 
 ENTRYREPORTS ENTS ENTY ENUNCIATOR ENVELOPE 
 ENVELOPES ENVESTIGATION ENVIROMENTAL ENVIRON ENVIRONMENT 
 ENVIRONMENTAL ENVIRONMENTS ENVIRONMETAL ENVIRONS EO 
 EOCR EP EPARATORY EPC EPLOYEES 
 EPNIE EPPICH EPR010 EPR012 EPR013 
 EPR014 EPR015 EPR016 EPR017 EPR018 
 EPR06 EPR09 EPRO10 EPRO12 EPRO13 
 EPRO14 EPRO15 EPRO17 EPRO6A EPRO8 
 EPRO9 EQIPMENT EQIUIPMENT EQUAL EQUALIZATION 
 EQUALLY EQUATION EQUATIONS EQUENCE EQUIATION 
 EQUIIPMENT EQUILIBRIUM EQUIMENT EQUIOMENT EQUIP 
 EQUIPMENT EQUIPMENTNEIL EQUIPMGNT EQUIPPED EQUIPTMENT 
 EQUPMENT EQUYIPMENT ER ERATING ERATIONAL 
 ERATOR ERCO ERDA ERDL ERECT 
 ERECTIN ERECTING ERECTION ERGAN ERGEM 
 ERGEN ERICKSEN ERICKSON ERICKSONB ERICSON 
 ERIKSON ERISKSON ERLEWINE ERLWINE ERNIE 
 ERNST ERO15 ERPL ERPO10 ERR 
 ERR01 ERR010 ERR011 ERR01112 ERR013 
 ERR014 ERR015 ERR016 ERR017 ERR018 
 ERR019 ERR019A ERR02 ERR020 ERR021 
 ERR021A ERR022 ERR024 ERR026A ERR027 
 ERR028 ERR028B ERR029 ERR02A ERR02B 
 ERR03 ERR030 ERR032 ERR033 ERR034 
 ERR035 ERR04 ERR05 ERR06 ERR07 
 ERR08 ERR09 ERRAMOUSPE ERRATA ERRATE 
 ERRATIC ERRECT ERRICKSON ERRO ERRO1 
 ERRO35 ERROR ERS ERTLER ERWIN 
 ERY ES ES1 ES5 ES6 
 ESCO ESCORT ESCORTED ESCORTING ESCORTS 
 ESKILDON ESKILDSEN ESKILDSON ESKILOSON ESQ 
 ESS EST ESTAABLISH ESTABLISH ESTABLISHED 
 ESTABLISHES ESTABLISHING ESTABLISHMENT ESTABLISHMENTS ESTATE 
 ESTBLISHED ESTIMATE ESTIMATED ESTIMATES ESTIMATING 
 ESTIMATION ET ET2 ETA ETC 
 ETCETRA ETCHING ETER ETHER ETHERINGTON 
 ETORIAL ETR ETRC ETTS ETY 
 ETZ EUGENE EUIPMENT EUNICE EVA 
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 KEY WORD 
 EVACUATE EVACUATION EVACULATION EVACUTION EVAL 
 EVALU EVALUATE EVALUATING EVALUATION EVALUATIONCE3 
 EVALUATIONS EVALUATON EVALURATION EVAN EVANS 
 EVANSTON EVAPORATION EVEN EVENDALE EVENING 
 EVENS EVENT EVENTBODY EVENTS EVENTUALLY 
 EVERLASTING EVERY EVERYTHING EVIDENCE EVOLUTION 
 EW EW4 EWUIPMENT EWXOCWEY EX 
 EXACT EXAM EXAMINATION EXAMINATIONS EXAMINATON 
 EXAMINE EXAMINER EXAMINGING EXAMINING EXAMPLE 
 EXAMPLES EXAMS EXCAVATION EXCAVATIONS EXCELLENT 
 EXCEPT EXCEPTION EXCEPTIONS EXCERPT EXCERPTS 
 EXCERTS EXCESS EXCESSIVE EXCHANGE EXCHANGER 
 EXCHANGERS EXCITATION EXCLUDE EXCLUDING EXCLUSION 
 EXCLUSIVE EXCPENSES EXCURIONS EXCURSION EXCURSIONS 
 EXCURSTON EXCUSION EXEC EXECTIVE EXECUTE 
 EXECUTED EXECUTION EXECUTIVE EXEMPT EXEMPTION 
 EXERCISE EXERPTED EXHANGERS EXHAUST EXHAUSTED 
 EXHAUSTION EXHIBIT EXHIBITI EXHIBITS EXIDE 
 EXIST EXISTANCE EXISTED EXISTING EXIT 
 EXITING EXITS EXMPLOYMENT EXP EXPANDED 
 EXPANSION EXPANSIONEQUIPMENT EXPANSON EXPECTED EXPEDIENT 
 EXPEDITE EXPEDITED EXPEERIENCE EXPEERIMENT EXPENDED 
 EXPENDITORES EXPENDITURE EXPENDITURES EXPENSE EXPENSES 
 EXPENSIVE EXPERIENCE EXPERIENCEABWR EXPERIENCED EXPERIENCES 
 EXPERIMENT EXPERIMENTAL EXPERIMENTATION EXPERIMENTS EXPERIMET 
 EXPERMENT EXPERSES EXPERT EXPERTS EXPIERIENCES 
 EXPIRATION EXPIRED EXPLAIN EXPLAINED EXPLANATION 
 EXPLANATIONS EXPLANATORY EXPLODED EXPLOISION EXPLORATION 
 EXPLORED EXPLOSIION EXPLOSION EXPLOSIONS EXPLOSIVE 
 EXPLOSIVES EXPLSURES EXPLUSIVE EXPOOSURES EXPOSED 
 EXPOSRE EXPOSRUE EXPOSURE EXPOSURES EXPOSUTE 
 EXPPANSION EXPPENSE EXPPENSES EXPPERIMENT EXPPIMENT 
 EXPPLOSION EXPPOSURE EXPPPRIMENT EXPRESS EXPRESSED 
 EXPULSION EXT EXTEND EXTENDE EXTENDED 
 EXTENDS EXTENDSION EXTENSIO EXTENSION EXTENSIONS 
 EXTENSIVE EXTENT EXTENTION EXTERION EXTERIOR 
 EXTERIORS EXTERNAL EXTINGUISHER EXTINGUISHING EXTIONSION 
 EXTRA EXTRACT EXTRACTED EXTRACTION EXTRACTOR 
 EXTRAPOLATION EXTRAPOLATIONPROGR EXTREMELY EXTRUDED EXXAMINATION 
 EYE EYEBOLT EYED EYES F 
 F.F.CHRUCH F01A F11 F19 F2 
 F26 F266 F4T F501 F503 
 F55 FA FAA FAANS FAB 
 FABR FABRIC FABRICAION FABRICAT FABRICATE 
 FABRICATED FABRICATION FABRICATON FABRICATOR FABRICATORS 
 FABRICTE FAC FACE FACETS FACILITATE 
 FACILITATES FACILITES FACILITI FACILITIES FACILITY 
 FACILITYSUBCONTRACT FACING FACT FACTOR FACTORS 
 FACTORY FACTS FACTUAL FACTURING FADDEN 
 FAIL FAILED FAILURE FAILURES FAIRING 
 FALL FALLOUT FALLS FALSE FALSIFIED 
 FAMILIARIZATION FAMILIARIZE FAMILY FAMPELL FAN 
 FAND FANNING FANROOM FANS FAOR 
 FAPPEN FARKAS FARLEY FARM FARMER 
 FARNSWORTH FARREL FARRELL FARREN FARRIS 
 FAS FAST FASTERERS FASTNERS FATAL 
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 KEY WORD 
 FATALITIES FATALLY FATHER FATIGUE FAU 
 FAULTY FAUNA FAUNELL FAUPELL FAUPELLCONLEY 
 FAUST FAVOR FAY FB FBACWORLEY 
 FBI FC FCF FCILITIES FD 
 FD2 FD22 FD30 FDA FDR 
 FDWTR FE FEACTOR FEASABILITY FEASIBILITY 
 FEASIBLE FEATHERINGHAM FEATURE FEATURES FEB 
 FEB3 FEBRAURY FEBRUARY FEBRUARY16 FEBRURY 
 FEBUARY FED FED02 FEDERAL FEDERATION 
 FEDOL FEDWATER FEE FEED FEEDBACK 
 FEEDER FEEDING FEEDWATER FEES FEET 
 FEEWATER FEGLES FEIEIZBUCHER FEIERBACHER FEIERBACKER 
 FEIERBOCK FEIL FEIRBAKCER FENCE FENCED 
 FENCH FENDER FENESTRA FENGLER FENGLES 
 FENNER FENWAL FENWELL FER FERGLES 
 FERGUSON FERIOR FERMI FERNANDEZ FERRANDA 
 FERRANDO FERRICK FERROTHERM FERRULE FERUGSON 
 FESCUE FET FF FFADDEN FFAST 
 FFEIL FFILM FFNDS FFOR FFUEL 
 FFUNDING FG FGENGLER FGOR FH18 
 FH23 FH57 FHENDRIX FHP FI 
 FI11 FIANL FIBER FIBERGLAS FIBERS 
 FIBROUS FICILITIES FICILITY FICTION FIDO 
 FIE FIEDLER FIEL FIELD FIELDID48 
 FIELDING FIELDS FIERBACHER FIFTEEN FIFTH 
 FIG FIG2 FIG3 FIG4 FIG7 
 FIG8 FIGENSHAU FIGHT FIGHTING FIGURE 
 FIGURE1 FIGURE2 FIGURE3 FIGURE5 FIGURE6 
 FIGURES FIILLMORE FIILTER FIL FILDMORE 
 FILE FILED FILES FILIMORE FILING 
 FILINGS FILL FILLED FILLING FILLMORE 
 FILLTIME FILLWASE FILM FILMBADGES FILMING 
 FILMORE FILMS FILTER FILTERED FILTERING 
 FILTERS FILTERSSOIL FIN FINAL FINALIZE 
 FINAN FINANCE FINANCIAL FINANCING FINAR 
 FIND FINDING FINDINGS FINE FINEMAN 
 FINES FINGER FINGERNAIL FINGERNAILS FINGERPRINT 
 FINGERPRINTS FINISH FINISHED FINK FINKE 
 FINLAY FINLEY FINN FINNED FINNING 
 FINSERGN9 FINVESTIGATION FIRE FIREALARM FIREARMS 
 FIRED FIREFIGHTER FIREFIGHTING FIREMAN FIREMEN 
 FIREPROOFING FIRETRUCK FIRM FIRMS FIRS 
 FIRST FISCA FISCAL FISCHER FISH 
 FISHBEIN FISHER FISHING FISION FISK 
 FISSION FISSIONABLE FISSIONS FISSON FIT 
 FITER FITSON FITTED FITTING FITTINGS 
 FITZGIBBON FITZHERALDS FITZIMON FITZPATRICK FIVE 
 FIW FIWKE FIX FIXED FIXED-COMPOSITION 
 FIXING FIXTURE FIXTURES FJS FL 
 FL1 FLAG FLAKES FLALNGE FLAMABLE 
 FLAMMABILITY FLANGE FLANGED FLANGES FLASH 
 FLASHING FLASK FLAT FLATBED FLATS 
 FLATTENING FLAW FLENGE FLETCHER FLEX 
 FLEXATALIC FLEXETTALIC FLEXIBLE FLEXITALLIC FLEXITE 
 FLH FLIGHT FLIGHTS FLIN FLINN 
 FLOAT FLOATING FLOBERG FLOOD FLOOR 
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 KEY WORD 
 FLOORREMOVED FLOOW FLORA FLORE FLOUR 
 FLOW FLOWCHART FLOWMETER FLOWOR FLOWS 
 FLOY FLUBACKER FLUCT FLUCTUATION FLUHARTY 
 FLUID FLUKE FLUMING FLUOR FLUOROMETRIC 
 FLURRY FLUSH FLUX FLUXWIRE FLXGARE 
 FLYGARE FLYNN FM FMC FMILLER 
 FN FN1 FO FOAMED FOCAL 
 FOCUS FOERY FOIA FOIL FOILD 
 FOILS FOLD FOLDER FOLDERS FOLEY 
 FOLK FOLLIARD FOLLOW FOLLOWED FOLLOWER 
 FOLLOWERS FOLLOWING FOLLOWUP FONG FONTAINE 
 FOO FOOD FOOR FOOT FOOTAGE 
 FOOTE FOR FORALPR FORBES FORCAST 
 FORCE FORCES FORD FORE FORECAST 
 FORECASTED FORECASTING FORECASTS FOREGROU FOREGROUND 
 FOREIGN FORFAMILY FORFY1962 FORGED FORGOT 
 FORGOTSON FORK FORKATHLYN FORKED FORKLIFT 
 FORLATE FORM FORMA FORMAL FORMALIZATION 
 FORMAT FORMATIN FORMATION FORMATIONIN FORMEDICAL 
 FORMERLY FORMS FORMULAS FORMULES FORMULI 
 FORPELLET FORREMOVING FORRER FORREST FORRY 
 FORSGREN FORSL1 FORSPECIAL FORT FORTIER 
 FORTY FORUM FORWARD FORWARDED FORWARDEDMARTIN 
 FORWARDING FOST*ER FOSTER FOSTOR FOULING 
 FOULINGSOLUBILITY FOUND FOUNDAION FOUNDATION FOUNDATIONS 
 FOUNDRY FOUR FOURTEEN FOURTH FOURTHS 
 FOWLER FOX FOXBORO FP FP1 
 FP2 FP3 FPI FR FRACTION 
 FRACTURE FRACTURED FRAINAGE FRAME FRAMES 
 FRAMEWORK FRAMING FRANCE FRANCIS FRANCISCO 
 FRANK FRANKNESS FRED FREDERICK FREE 
 FREED FREEDOM FREEMAN FREEZE FREEZING 
 FREIGHT FREIGHTDOOR FREIGHTDOORDECONTA FREMLING FRENCH 
 FREQUENCY FREY FRICK FRICKEY FRICTION 
 FRIDAY FRIDL FRIEF FRIEND FRINGE 
 FRISKER FRM FRO FROEMMING FROM 
 FROMAN FROMCF622 FROMCLOTHING FROMDOORWAY FROMS 
 FRON FRONT FROST FROZEN FRYE 
 FS FSOC FT FU FUCTIONAL 
 FUE FUEL FUELED FUELELEMENT FUELS 
 FUGURE4 FULE FULFILLING FULFLO FULFLOW 
 FULL FULLMER FULLTIME FULLY FULTON 
 FUME FUNCITIONAL FUNCTION FUNCTIONAL FUNCTIONING 
 FUNCTIONS FUND FUNDAMENTALS FUNDED FUNDING 
 FUNDNG FUNDS FUNERAL FUNERIAL FUNK 
 FUNNEL FUNTION FURING FURNACE FURNACES 
 FURNISH FURNISHED FURNISHING FURNISHINGS FURNISHLABOR 
 FURNITURE FURR FURTHER FURTHERPROCEDURES FUSE 
 FUSED FUSION FUT FUTURE FUZAK 
 FV FW FW1 FW2 FW3 
 FW4 FW5 FW6 FWD FWM 
 FY FY!974 FY1959 FY1960 FY1961 
 FY1962 FY59 FY60 FY61 FY62 
 FY63 FY77 G G.VOELZ G1 
 GA GA1 GAAMMIL GABBERT GABLE 
 GABRIELE GABRIELSON GADGE GADOLINIUM GADRE 
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 KEY WORD 
 GAENGER GAGE GAILAR GAILER GAIN 
 GAINED GAL GALANES GALE GALENAS 
 GALIGHER GALLAGHER GALLED GALLION GALLIVAN 
 GALLON GALLONS GALLOP GALVANOMETER GAM 
 GAMA GAMBLE GAMILL GAMM GAMMA 
 GAMMARAY GAMMAS GAMMEL GAMMELL GAMMIL 
 GAMMILL GAMMILLHORAN GANNON GANT GARCIA 
 GARDINER GARDNER GARMENT GARN GARNER 
 GARRETT GARRISON GARRISSON GARRY GARY 
 GARYSON GAS GASCOUS GASEOUS GASES 
 GASKET GASKETS GASSING GASTANK GASTINEAU 
 GATE GATEHOUSE GATES GATETURNED GATHAWAY 
 GATHER GATHERING GAU GAUGE GAUGES 
 GAUM GAURDHOUSE GAVE GAVIN GAYLEN 
 GAZAWAY GB GBPAGE GC GC7 
 GCR GCRE GCRE1 GCREFOR GCRS 
 GDA GE GE1 GE18 GE19 
 GE9 GEA GEAR GEARED GEARMOTOR 
 GEARS GEEL GEG GEGG GEH 
 GEI GEIGER GEILER GELLER GEN 
 GEND GENE GENERA GENERAL GENERATED 
 GENERATING GENERATION GENERATIOR GENERATOR GENERATORISODOSE 
 GENERATORS GENERL GENERTOR GENIE GEOGE 
 GEOMETRICS GEORGE GERBEL GERDEL GERDELSTROM 
 GERGUSON GERHART GERMAN GERMANTOWN GERMATOWN 
 GERMERHSUSEN GERN GESSING GET GETA 
 GETMAN GETTING GF GF18 GFEYT 
 GFI GFP GFRIEND GG GGAGE 
 GGP GH GH1 GH11 GH13 
 GH14 GH15 GH2 GH3 GH4 
 GHAN GHREENLAND GHTOUGH GI GI42 
 GIA GIAMBASSO GIAMBOSO GIAMBUSSO GIBBONS 
 GIBBS GIBSON GIDNEY GIEVINE GILBERT 
 GILDERSLEEVE GILES GILLIES GILLOW GILTOW 
 GIMBUSSO GINEERING GINGEL GINKEL GINKELHM 
 GINKELID18 GINKLE GINREL GIPPER GIRDERS 
 GIRLS GITLAW GITLON GITLOW GITTAR 
 GIVE GIVEN GIVING GIWEN GJ 
 GLAND GLANDS GLANGE GLANGES GLANVILLE 
 GLASS GLASSES GLEN GLESON GLOBE 
 GLOE GLOOR GLOSSARY GLOSSIERS GLOSSIES 
 GLOVE GLOVER GLOVES GLRE GLV 
 GLVOELZ GLYNN GM GMTUBE GN 
 GN0 GN1 GN10 GN11 GN12 
 GN13 GN14 GN15 GN16 GN18 
 GN19 GN2 GN22 GN3 GN4 
 GN5 GN6 GN7 GN8 GN9 
 GN9GN10 GNE GNEC GNI GNS 
 GNTION GNUSEN GO GOALS GOBBLE 
 GOC GOES GOGAN GOHEN GOHRER 
 GOI GOINEO GOINER GOING GOLB 
 GOLD GOLD198 GOLDBERG GOLDEFBERG GOLDEN 
 GOLDENBERG GOLDSTEIN GONIER GONTER GONZALEZ 
 GOOCKS GOOD GOODFADEN GOODFADER GOODFODER 
 GOODING GOODISON GOODS GOODWIN GOODYEAR 
 GORDAN GORDEL GORDN GORDON GORE 
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 KEY WORD 
 GORIS GORMAN GOSSETT GOSSIP GOT 
 GOUND GOURLEY GOURLY GOV GOVENOR 
 GOVERN GOVERNEMTN GOVERNER GOVERNMENT GOVERNOR 
 GOVERNORS GOVT GOW GP GPM 
 GPP GQ GR GRABECK GRADED 
 GRADER GRADIEMT GRADUATE GRAETON GRAFT 
 GRAHAM GRAHAN GRAL GRAMS GRAND 
 GRANDADA GRANT GRANTED GRANTING GRANULAR 
 GRAP GRAPH GRAPHIC GRAPHITE GRAPHS 
 GRAPHSARGONNE GRAPPLES GRAPPLING GRASPING GRATUITIES 
 GRAVE GRAVEL GRAY GRAY-WHITE GRAYBAR 
 GRAYISH GRAYLOC GREADING GREASE GREASES 
 GREAT GREATER GREEN GREENE GREENHALGH 
 GREENLAND GREENS GREERTAN GREETAN GREETON 
 GREGORY GREHAM GREMMELS GRETIN GRETTI 
 GREY GRIBBLE GRIBBS GRID GRIDEL 
 GRIDS GRIER GRIFFEN GRIFFETHS GRIFFIN 
 GRIFFITH GRIFFITHS GRIGSBY GRIMMELL GRIMMETT 
 GRINNELL GRIP GRIPPER GRISCOM GRISOM 
 GRISWALD GROM GRONDMEYER GROOVING GROSS 
 GROUND GROUNDS GROUP GROUPS GROVE 
 GROVER GROVES GRUB GRUBB GRUBBS 
 GRUBER GRUBUL GRUNDEMEYER GRUNDIMIRE GRUNDMEYER 
 GRUNDMEZR GS GSA GSX GT 
 GT1 GTHALGOTT GTTF GUAGE GUAM 
 GUARANTEE GUARANTEED GUARANTEES GUARD GUARDHOUSE 
 GUARDIAN GUARDS GUDERJOHN GUDERJON GUDIELINES 
 GUDTATIONS GUEDE GUENTHER GUFFEY GUFFY 
 GUIDANCE GUIDANCESYSTEM GUIDE GUIDEBOOK GUIDELINE 
 GUIDELINES GUIDES GUIDING GUIDLINES GUILDING 
 GUILDLINES GUINAN GUN GUNDMEYER GUNICE 
 GUNN GUSSET GUSSEY GUSTAFSON GUY 
 GW GWINN GYFTOPOLOUS GYFTOPOULOS GYROL 
 H H&S H00 H0C H1 
 H10 H1RTZ H1VOLUME H20 H2O 
 H3 H3B03 H4 H4RST H9 
 HA HA78321B HAD HADWRITTEN HADZIMA 
 HAENIUM HAFNIUM HAGEDORN HAGEN HAGGBLOOM 
 HAGLER HAGLUND HAHN HAIL HAILECHO 
 HAINER HAINES HAIR HAIRE HAISLMAIER 
 HALE HALEY HALF HALFHOUR HALL 
 HALLECK HALLETT HALLORY HALLS HALLWAY 
 HALSTEAD HALVES HAMBY HAMER HAMES 
 HAMILTON HAMME HAMMEA HAMMEL HAMMER 
 HAMMON HAMMOND HAMPTON HAMRIC HANBEE 
 HANBY HANCOCK HAND HANDBOOK HANDEE 
 HANDFORD HANDIE HANDLE HANDLED HANDLER 
 HANDLING HANDRAIL HANDRAILS HANDS HANDWHEEL 
 HANDWRITTEN HANDY HANDYMAN HANER HANFOR 
 HANFORD HANGER HANGERS HANGING HANGLEE 
 HANLEY HANLING HANLON HANNI HANNON 
 HANNOVER HANSBERRY HANSEN HANSJERGEN HANSON 
 HANSTERGEN HANTLA HANZEL HAPHAZARD HARAH 
 HARAU HARBERTSON HARCH HARDGROVE HARDIN 
 HARDING HARDLY HARDNESS HARDWARE HARDWOOD 
 HARDY HARKER HARLEY HARMAN HARMON 
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 KEY WORD 
 HARNISH HARPER HARPERS HARRIE HARRIGEN 
 HARRIN HARRIS HARRISON HART HARTER 
 HARTFORD HARTMANN HARTZ HARVEY HAS 
 HASSELL HASTINGS HAT HATCH HATIE 
 HAUSFELD HAUTALA HAVE HAVING HAWKER 
 HAWKINS HAWLE4 HAWLEY HAY HAYDEN 
 HAYES HAYFIELD HAYMES HAYMIE HAYS 
 HAYWARD HAZARD HAZARD600819 HAZARDOUS HAZARDS 
 HAZZARD HAZZARDS HB HC HC21 
 HC29 HCS HD HDLE HDQS 
 HE HE18 HE31 HE33 HEA 
 HEAD HEAD1 HEADCECEILING HEADCORE HEADED 
 HEADER HEADF HEADING HEADINGS HEADQUARTE 
 HEADQUARTER HEADQUARTERS HEADREMOVAL HEADS HEADSETS 
 HEADWUARTERS HEALEY HEALTH HEALY HEARD 
 HEARING HEARINGS HEART HEASLEY HEAT 
 HEATER HEATERS HEATGENERATION HEATH HEATING 
 HEAVY HEAZTH HEBDO HEBDON HEBERTSON 
 HEDENSTAD HEDRIX HEIDORN HEIGHT HEIGHTS 
 HEILEMAN HEINBAUGH HEINTS HEINTZ HEISCHMAN 
 HEISCHMANN HEISHMAN HEJTMONEK HEL HELATH 
 HELD HELENS HELI HELIUM HELLANS 
 HELLEN HELLENS HELLEWS HELM HELMS 
 HELP HELPFUL HELPING HELSON HEM 
 HEMBREE HEMNPERLY HEMPERLY HENCRIX HENDERS 
 HENDERSON HENDIRX HENDIX HENDREIX HENDRICKS 
 HENDRIX HENDRIXS HENDRLY HENFRIX HENICH 
 HENION HENLETT HENLEY HENNESSEY HENRIE 
 HENRIX HENRY HENSCHEID HENSEN HENSYEL 
 HENSYL HENTRIX HEPA HEPBURN HEPP 
 HERALD HERB HERBAT HERBERT HERBST 
 HERE HEREAFTER HEREBY HERES HEREWITH 
 HERMETICALLY HERNDRIX HERNER HERRICK HERRMANN 
 HERRON HERSCHT HERTFORD HERTFORDS HESS 
 HEWITT HEWLETT HEX HF HF1 
 HF10 HF11 HF12 HF13 HF14 
 HF15 HF15HF16 HF16 HF17 HF18 
 HF19 HF19HF32 HF2 HF20 HF21 
 HF21HF18 HF21HF51 HF22 HF23 HF24 
 HF25 HF26 HF27 HF28 HF29 
 HF29HF31 HF3 HF30 HF31 HF31HF33 
 HF32 HF33 HF33HF31 HF33HF51 HF34 
 HF34HF21 HF35 HF36 HF37 HF38 
 HF39 HF4 HF40 HF41 HF42 
 HF43 HF44 HF45 HF46 HF47 
 HF48 HF49 HF5 HF50 HF51 
 HF52 HF52HF11 HF53 HF54 HF55 
 HF56 HF57 HF58 HF59 HF6 
 HF7 HF8 HF88 HF9 HFS 
 HFS1HF57 HFSO HG HGIHEST HHANNESEN 
 HHISTORY HHOC HHOWARD HHP HHWM 
 HI HIATT HICKENLOOPER HICKMAN HICKOK 
 HICKS HICROK HIDDON HIELESON HIGABERG 
 HIGH HIGHBERG HIGHER HIGHEST HIGHLIGHTS 
 HIGHLY HIGHRADIATION HIGHTER HIGHTOWER HIGHWAY 
 HIGHWAYS HILBERRY HILDEBRAND HILL HILLAND 
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 HILLINGSWORTH HILLY HIM HIMSELF HINCHCLIFF 
 HINDER HINDRIKE HINES HINGE HINGED 
 HIRING HIRSCH HIS HISOTRY HISS 
 HISTORICAL HISTORY HITE HIVOL HIVOLUME 
 HIWAY HJ HJ00000000000000 HJA HJF7 
 HJORAN HK HKF HLD HLPR 
 HM HN HNB HNEDRIX HNT1 
 HO HOAG HOBSON HOC HOCHSCHULE 
 HOCKING HODGSON HODVER HOFER HOFFMAN 
 HOFFMANN HOGAN HOGARTH HOGG HOHANNESEN 
 HOHNSON HOIST HOISTINE HOISTING HOISTS 
 HOLBROOK HOLD HOLDDOWN HOLDEN HOLDER 
 HOLDERS HOLDING HOLDINGS HOLDNGS HOLDOWN 
 HOLDUP HOLE HOLES HOLES10 HOLIDAY 
 HOLIDAYS HOLIFIELD HOLIFIELDVAN HOLLINGSWORTH HOLLOW 
 HOLLOWAY HOLM HOLMAN HOLMES HOLMGREN 
 HOLMS HOLSON HOLTAN HOLTON HOME 
 HOMES HONA HONEYCUTT HONEYWELL HONG 
 HONNEYCUTT HONOR HONORS HOOCWE HOOD 
 HOOER HOOK HOOKED HOOKER HOOKS 
 HOOKUP HOOKUPS HOOMISSEN HOOOVER HOOPER 
 HOOVER HOP HOPKINS HOPLA HOPLIN 
 HOPSON HOR HORAH HORAN HORANR 
 HORANS HORCROSS HORIZONTAL HORM HORN 
 HORNE HORNER HORSE HORSEPOWER HORTON 
 HOSE HOSES HOSFORD HOSMER HOSPITAL 
 HOT HOTCE HOTCELL HOTEL HOTLAB 
 HOTNELL HOTOGRAPHER HOTSHOP HOTSPOTS HOTSTICK 
 HOTWELL HOUR HOURLY HOURS HOUSE 
 HOUSEKEEPING HOUSIN HOUSING HOUSINGS HOUYRS 
 HOW HOWARD HOWE HOWELL HOWEN 
 HOWES HOWS HP HP1 HP59 
 HPDUTY HPRO108 HQ HQTS HR 
 HR23 HR8 HRB HRITZ HRONOLOGY 
 HRP HRS HS HS8 HSENDRIX 
 HSH HSHC HSIAO HSMS HSPERORT 
 HSREPORT HSSFP HSSSLJ0 HT HTAT 
 HTEORY HTSPH HUBBARD HUCKLEY HUCKS 
 HUDDLE HUDSON HUF HUFF HUFFMAN 
 HUGHES HUGO HUMAN HUMIDITY HUMPHRIES 
 HUNDE HUNGER HUNKE HUNT HUNTER 
 HURST HURTS HUT HV HVA44594 
 HWJ HWY HYATT HYBDMAN HYBMAN 
 HYDEN HYDRALIC HYDRANTS HYDRAULIC HYDRAULICS 
 HYDRO HYDRODYNAMICS HYDROGEN HYDROLOGY HYDROSTATIC 
 HYDROSTATICMASS HYDROTEST HYGIENE HYMAS HYNDMAN 
 HYNDMANN HYNMAN HYPOCHLORIMATOR HYPOTHESES HYPOTHESIS 
 HYTRONIC I I,A I00 I028 
 I1 I11 I13 I131 I21 
 I31 I32 I8 I924 IA 
 IAEA IAR IB IBEAM IBEW 
 IBM IBM704 IBUTION IC ICAL 
 ICATION ICE ICING ICPP ICR 
 ICS ID ID.J ID0 ID00 
 ID1 ID10 ID100 ID101 ID11 
 ID12 ID127 ID12ID19 ID13 ID14 
   Page 40 of 73 







 


F-41  


 KEY WORD 
 ID15 ID15ID16 ID16 ID17 ID18 
 ID19 ID2 ID2, ID20 ID21 
 ID22 ID23 ID24 ID24ID94 ID25 
 ID25TO ID26 ID27 ID27CE4 ID27DECONTAMINATION 
 ID28 ID28MC10 ID28MC11 ID29 ID29ID32 
 ID3 ID30 ID30ID33 ID30JR ID31 
 ID32 ID326 ID32PI20 ID33 ID34 
 ID35 ID36 ID37 ID38 ID39 
 ID4 ID40 ID41 ID42 ID43 
 ID44 ID45 ID46 ID47 ID48 
 ID49 ID5 ID50 ID50ID49 ID51 
 ID52 ID53 ID54 ID54ID83 ID55 
 ID56 ID57 ID58 ID58JENKINS ID59 
 ID6 ID60 ID61 ID62 ID63 
 ID64 ID65 ID66 ID67 ID68 
 ID69 ID7 ID70 ID71 ID71ID73 
 ID72 ID73 ID74 ID75 ID76 
 ID76MD13 ID76WALKER ID77 ID78 ID79 
 ID8 ID80 ID81 ID82 ID83 
 ID84 ID85 ID86 ID87 ID88 
 ID89 ID8ID9 ID9 ID90 ID91 
 ID9111 ID92 ID93 ID933 ID94 
 ID944 ID95 ID955 ID96 ID97 
 ID98 ID9ID10 ID9J IDA IDAHO 
 IDANO IDC IDCM4 IDDO IDEA 
 IDEAS IDENTICAL IDENTICATION IDENTIFI IDENTIFICAITON 
 IDENTIFICATION IDENTIFICATIONS IDENTIFIED IDENTIFIER IDENTIFIES 
 IDENTIFY IDENTITY IDH IDI28 IDINE 
 IDL0 IDN IDO IDO-19032 IDO-19300 
 IDO-19301 IDO-19302 IDO1 IDO19005 IDO19007 
 IDO19008 IDO19302 IDO30 IDO4 IDO9 
 IDODOSE IDOS IDSPATCHER IE IER 
 IET IEWS IF IF54 IF6 
 IF94 IFD22 IFNO IGNITION IHP 
 II II16 IIA IIB IIB7 
 IIC IIC1 IIC3 IIC5 IIE 
 IIEXTRAPOLATING III IIJ1 IIJ2 IIN 
 IINSTRUCTIONS IINTERIM IINVESTIGATION IK IK18PP8 
 IK19 IK24 IK25 IK28 IK29 
 IK36 IK41 IK52 IK54 IK58 
 IK65 IK78 IK94 IK95 IKGUL 
 IKLER IKLERA IKO ILE ILER 
 ILLEGIBLE ILLIAMS ILLIINOIS ILLINOIS ILLUMINATION 
 ILLUMINATOR ILLUSTRATE ILLUSTRATES ILLUSTRATION ILLUSTRATIONS 
 ILY IM IMAGE IMB IME 
 IMEDIATELY IMMATURE IMMEDIATE IMMEDIATELY IMMERSED 
 IMMIAT IMPACT IMPALED IMPASSE IMPELLER 
 IMPENDING IMPLEMEN IMPLEMENTATION IMPLICATIONS IMPOLSE 
 IMPORTANT IMPOSED IMPRESSION IMPRINT IMPROPER 
 IMPROPERLY IMPROVE IMPROVED IMPROVEMENT IMPROVEMENTS 
 IMPROVING IMPULSE IMVESTIGATION IN IN01 
 IN66000 INADEQUACIES INADEQUACY INADEQUATE INADVERTANT 
 INADVERTENT INAPPROPRIATE INATE INATED INBOUND 
 INC INC, INC. INCAPACITATED INCEDENT 
 INCEDENTS INCENTIVE INCEPTION INCH INCHES 
 INCIDEN INCIDENT INCIDENTS INCIDETN INCKRODT 
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 INCLUDE INCLUDED INCLUDES INCLUDING INCLUSION 
 INCLUSIONS INCOMING INCOMPLETE INCONNECTION INCONSISTENCIES 
 INCOPORATED INCORE INCORPORATED INCORPORATIN INCORPORATION 
 INCREASE INCREASECORE INCREASED INCREASES INCREASING 
 INCREMENTS INCUR INCURRED INDECONING INDEMNIFICATION 
 INDEMNITY INDENTIFICATION INDEPENDENT INDEPENTANT INDEX 
 INDEXING INDIAN INDICATE INDICATED INDICATES 
 INDICATING INDICATION INDICATIONS INDICATOR INDICATORS 
 INDIRECT INDIUM INDIVIDUAL INDIVIDUALS INDOCTRINATI 
 INDOCTRINATION INDUCED INDUCTION INDUIM INDUSTRIAL 
 INDUSTRIES INDUSTRY INEL INERTION INESTIGATION 
 INF INFERRED INFO INFOR INFORAL 
 INFORM INFORMAION INFORMAITON INFORMAL INFORMATIN 
 INFORMATION INFORMATIONAL INFORMATON INFORMED INFORMS 
 INFRA INFRACTION INFRACTIONS INFRARED INFRINGEMENT 
 ING INGERSOLL INGERSULL INGESTION INGRAHAM 
 INGS INHALATION INHIBITOR INHIBITORS INIATION 
 INIDENTIFIED ININITIAL INITAL INITIAL INITIALIZATION 
 INITIALREPORT INITIALS INITIATE INITIATING INITIATION 
 INITITATE INJECTION INJURED INJURIES INJURY 
 INK INKE INLAND INLET INLETS 
 INLINE INN INNER INOPERATIVE INPF0 
 INPFO INPLACE INPO INPRO INPUT 
 INQUIRES INQUIREY INQUIRIES INQUIRY INREPOSITORY 
 INS INSATLLATION INSCOE INSEPTION INSERT 
 INSERTED INSERTING INSERTION INSERTS INSERVICE 
 INSET INSIDE INSIGNIFICANT INSITU INSMAT 
 INSOLUBLE INSONSISTENCIES INSP INSPEC INSPECT 
 INSPECTED INSPECTING INSPECTION INSPECTIONA INSPECTIONS 
 INSPECTOR INSPECTORS INSPTECTION INSSTRUCTION INST 
 INSTABILITIES INSTABILITY INSTACCATION INSTALL INSTALLATION 
 INSTALLATIONS INSTALLED INSTALLER INSTALLING INSTANCES 
 INSTANTANEOUSLY INSTAUMENTATION INSTEAD INSTITUTE INSTLLATION 
 INSTPCTION INSTR INSTRALLATION INSTRU INSTRUC 
 INSTRUCTION INSTRUCTIONS INSTRUCTONS INSTRUCTORS INSTRUEMTNS 
 INSTRUMEN INSTRUMENT INSTRUMENTA INSTRUMENTAT INSTRUMENTATION 
 INSTRUMENTATIONAND INSTRUMENTATIONTHEO INSTRUMENTATON INSTRUMENTED INSTRUMENTS 
 INSTRUMENTSALARM INSTRUMET INSTRUTMENT INSTRUTMENTATION INSTRUTMENTS 
 INSTUCTION INSTUCTIONS INSTURCTION INSTURCTIONS INSTURMENT 
 INSTURMENTATION INSTURMNTS INSUFFICENT INSUFFICIENT INSULATING 
 INSULATION INSULATORS INSURANCE INSURED INTAKE 
 INTEGRAL INTEGRATED INTEGRITY INTENDS INTENSITY 
 INTENSIVE INTENT INTENTION INTENTIONAL INTERCOM 
 INTERCOMMUNICATION INTEREST INTERESTED INTERESTS INTERFACE 
 INTERGRATED INTERGST INTERIM INTERIOR INTERIORS 
 INTERISTS INTERLOCK INTERLOCKS INTERMEDIATE INTERMIN 
 INTERNAL INTERNALS INTERNATIONAL INTERNATIONL INTERNATONAL 
 INTERNUCLEAR INTEROFFICE INTERP INTERPRETATION INTERPRETATIONS 
 INTERSECTION INTERV INTERVIEW INTERVIEWS INTIAL 
 INTO INTOSILLS INTRANSIT INTRNALS INTRODUCTION 
 INTRODUTION INTRUMENTED INTRUSION INUIRY INVENTIGATION 
 INVENTIONS INVENTORIES INVENTORY INVENTROY INVENTRY 
 INVERSION INVERSIONS INVERSTIGATION INVESIGATION INVESITGATION 
 INVESSEL INVESTGATION INVESTIATION INVESTICATION INVESTIFIGATION 
 INVESTIG INVESTIGAION INVESTIGAITON INVESTIGAITONS INVESTIGATE 
 INVESTIGATI INVESTIGATING INVESTIGATIO INVESTIGATIOM INVESTIGATION 
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 INVESTIGATION-INVESTI INVESTIGATIONCOMMITT INVESTIGATIONS INVESTIGATIVE INVESTIGATON 
 INVESTIGATOR INVESTIGATORS INVESTIGATRION INVESTIGATTION INVESTIGATYION 
 INVESTIGTING INVESTIGTION INVESTINGATION INVESTRIGATION INVESTTIGATION 
 INVETIGATING INVETIGATION INVIROMENTAL INVIRONS INVISIBLE 
 INVITATION INVITATIONS INVITED INVITEES INVITES 
 INVOICE INVOICES INVOLUNTARY INVOLVED INVOLVEMENT 
 INVOLVER INVOLVING INVORMATION INVOTATION INVSTIGATION 
 INWARD IO IO,O/0000000000000000 IO0 IO76 
 IODINE IOM,/00000000000 ION IONAL IONCHAMBER 
 IONIZATION IONIZER IONIZING IOO IOSTOPIC 
 IP2 IP58 IPP IRA IRDENTGENS 
 IRES IRIDIUM IRM IRON IRONWORKERS 
 IRRADIATE IRRADIATED IRRADIATIN IRRADIATION IRRADIATIONS 
 IRRELEVANT IRVING IS ISALATING ISITORS 
 ISLAND ISLITTZER ISLITZER ISNP ISNTALLATION 
 ISODISE ISODO ISODOSE ISOLATION ISOMETRIC 
 ISOMETRICS ISOPLETHS ISOTOPE ISOTOPES ISOTOPIC 
 ISSUANCE ISSUANCES ISSUANE ISSUE ISSUED 
 ISSUES ISSUING ISSURANCE IT ITEM 
 ITEMIZED ITEMIZING ITEMS ITEN ITGM 
 ITH ITINERARY ITMES ITR ITRIM 
 ITS ITS017 ITSJ8081 ITSON ITY 
 IU/,000000000000 IUKJ/0000000000000000 IV IV7 IV8 
 IVA IVANS IVB IVC IVD 
 IVESTIGATION IVF IVINS IVNESTIGATION IWERKS 
 IX J J.F.KUNZE J.J.MCCRACKEN J.S.SPICKARD 
 J1B J57962 JA JA21959 JAC 
 JACK JACKMAN JACKOUNE JACKOVAC JACKRABBIT 
 JACKRABBITS JACKS JACKSON JACOB JACOBS 
 JACOBSON JACOVAC JACQUES JAIN JAKIVAC 
 JAKOAC JAKOVAC JAKOVACC JAKOVIC JAMES 
 JAMTGAAD JAMTGAARD JAMTGAARDS JAN JAN1 
 JAN10 JAN11 JAN3 JAN4 JAN5 
 JAN6 JAN7 JAN9 JANETGUARD JANITORIAL 
 JANSON JANTGUARD JANU JANUA JANUARY 
 JANUARY10 JANUARY13 JANUARY3 JANUARY31 JANUSKA 
 JAR JARDINE JARRE JARRET JARRETT 
 JARROT JAWS JAY JB JBANDERSON 
 JC JCAE JCMCKINLEY JCT JD1M 
 JD24 JD30 JDB JDL JDO 
 JE JEFFREY JEFFRY JELKE JEN 
 JENKINS JENNINGS JENNY JENS JENSEN 
 JENSENPI33 JENSESN JENSON JEPPSEN JER 
 JERGUSON JERKED JERRET JERRY JET 
 JEWETT JF JFB JH JHH 
 JIB JIG JIM JJ JK 
 JKMORGAN JL JLF JLIJ00000000000000000 JM 
 JMBROOKE JMCKINLEY JO JO35 JOB 
 JOBS JOCOBSEN JOE JOELZ JOHANNBESSEN 
 JOHANNESEN JOHANNESON JOHANNESSEN JOHANNSEN JOHANNSSEN 
 JOHANSEN JOHANSON JOHANSSEN JOHHNSON JOHN 
 JOHNAON JOHNS JOHNSEN JOHNSN JOHNSOIN 
 JOHNSON JOHNSONENT JOHNSONLUSTMAN JOHNSONMEYER JOHNSOON 
 JOHNSTON JOHNXON JOHSNON JOHSON JOIN 
 JOINER JOINING JOINS JOINT JOINTER 
 JOKE JOKI JONES JORDAN JORDON 
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 JORE JORGENSEN JORGENSON JOSEPH JOSLOOND 
 JOURNAL JOURNALS JOYFIELD JOYNER JP 
 JR JRH JS JSATCHWELL JSS 
 JTA JU JUBJECT JUDGEMENTS JUDITH 
 JUDKINS JUGHES JUL60 JULIEN JULY 
 JULY1961 JUMOS JUMP JUN JUNCTION 
 JUNCTIONS JUNE JUNE- JUNE1962 JUNIOR 
 JUNK JUNO JUNOS JUPLICATE JUSITIFICATION 
 JUSSEL JUST JUSTICE JUSTIFICAION JUSTIFICAITON 
 JUSTIFICATION JUSTIFICATIONS JUSTIFICATON JUSTIFICTION JUSTIFIED 
 JUSTTIFICATION JW JWM JXC K 
 K2 K25 K2A K6306616 K8001 
 KA KADPERL KAHN KAISER KAJALSKI 
 KAKSTAD KALISMAN KALITINSKY KALLAN KALLMAN 
 KALMAN KAMP KANKELBORT KANN KANT 
 KANTS KAPL KAPPEL KARG KARL 
 KARSTAD KARSTAL KARSTEAD KARSTED KARVINE 
 KARVINEN KASECHAU KASIN KATE KATES 
 KAUALSKI KAUFFMAN KAUFMAN KAUN KAVALSKI 
 KAVANAUGH KAVENAUGH KAWSTAD KAWSTED KCOTZ 
 KE KEALEY KEARDEN KEARN KEARNAN 
 KEEL KEENAN KEENE KEEP KEEPINGAGENCY 
 KEES KEESLER KEEVIL KEGG KEGLEY 
 KEIL KEITHLEY KEITZ KELEEY KELLER 
 KELLEY KELLIS KELLOG KELLOGG KELLY 
 KELTZ KEMP KEMPER KEN KENDALL 
 KENDIG KENDING KENDRIX KENNEDY KENNETH 
 KENT KENTON KEOUGH KEPT KERAN 
 KERCHNER KERLEE KERMAN KERNAN KERNON 
 KERNZE KEWANEE KEY KEYES KEYS 
 KG KGROUND KICKED KID KID240 
 KIDD KILGORE KILLED KILLELEA KILLING 
 KILLS KILMER KILOGRAMS KILPATRICK KIMBALL 
 KIN KINDS KINEMATIC KINETIC KINETICS 
 KING KINGHORN KINGSTON KINNEY KINS 
 KINTEL KINZE KIPLIN KIRCHNER KIRK 
 KIRKHAM KIRKPATRIC KIRKPATRICK KIRN KIRSCHNER 
 KITS KITTEL KITTLE KIWANIS KL 
 KLAPPER KLEIN KLINE KLINGER KLINGLER 
 KLOSSNER KLOTZ KLUG KMCC KMN04 
 KNIGHT KNOCKED KNOLL KNOLLS KNOW 
 KNOWHOW KNOWLEDGE KNOWLES KNOWN KNOWS 
 KNOX KOCKUM KODAC KODAK KODES 
 KOELSCH KOESTER KOHLER KOHN KOITZ 
 KOLLER KOLLMORGEN KOLTS KOLTZ KOMPAK 
 KONZE KOPIN KOPLIN KOPPLE KOPS 
 KORROSION KOSTER KOTTER KOUTS KOWALL 
 KOWARE KOZOL KP KRAMN KREKELER 
 KREUL KRIEBERG KROEGER KRUEGEL KRVSTY 
 KS KUKULSKI KUL//MOU KULP KUMAGAI 
 KUMAGI KUNTZ KUNZ KUNZE KUP 
 KURAK KURT KUTV KVTV KW 
 KWE KWH KYLE KZ L 
 L055172 L1 L10116 L10701 L3 
 L5011 L861 LA LA1 LA10 
 LA11 LA12 LA13 LA14 LA15 
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 LA2 LA3 LA4 LA5 LA6 
 LA7 LA8 LA9 LAB LABLE 
 LABOR LABORATORIES LABORATORS LABORATORY LABORATORYU 
 LABORCONGRESS LABS LABUTIS LABVORATOR LACHING 
 LACK LACOTT LADDER LADISH LADY 
 LAFLEUR LAGARDE LAGRADE LAHN LAING 
 LAINTS LAIRD LAISON LAKE LAKEHURST 
 LALLEE LALLY LALNTH LAMA LAMATA 
 LAMB LAMBERSON LAMERICH LAMINATED LAMINATION 
 LAMP LAMPRECHT LAMPRECK LAMPRER LAMPS 
 LAMS LAN LANATA LANCE LAND 
 LANDES LANDING LANDIS LANDOTT LANDRY 
 LANEY LANG LANGUAGE LANGUAGEBY LANING 
 LANTERN LANTHANUM LANTZ LANUGUAGE LAPINSKI 
 LAPINSKY LAPP LAPPICH LAR00 LARGE 
 LARGER LARGERSK LARLEUR LAROD LAROO 
 LARRY LARSEN LARSON LAS LASKER 
 LASL LASPADA LAST LATCH LATER 
 LATEST LATHAM LATIOLAIS LATIOLDSIS LATIONS 
 LATTES LAUFFER LAUGHALIN LAUGHLIN LAUNCHED 
 LAUND LAUNDERING LAUNDRIES LAUNDRY LAUPI 
 LAVA LAVAL LAVDY LAVIE LAVINAC 
 LAVTENSCHLAGER LAW LAWERENCE LAWLER LAWLERSTARRETT 
 LAWLOR LAWORSKI LAWRDSKI LAWRENCE LAWROSKI 
 LAWSON LAWTON LAX LAY LAYDOWN 
 LAYER LAYFIE1D LAYFIELD LAYMAN LAYMEN 
 LAYOUT LAYOUTS LAZ LAZAR LAZARINI 
 LAZZARINI LB LBS LC LCDR 
 LCR LD LD78525 LDS LE 
 LE1 LE2 LEACH LEACHING LEACKING 
 LEAD LEADERS LEADING LEADSHOT LEADY 
 LEAHY LEAK LEAKAGE LEAKING LEAKOFF 
 LEAKPROOF LEAKS LEARN LEARNED LEASE 
 LEASED LEASES LEATHERBY LEAVE LEAVENSON 
 LEAVING LEAVITT LEAYFIELD LECTURE LECTURES 
 LED LEDAL LEDGERS LEE LEED 
 LEEDS LEEDY LEEPER LEEPICH LEFLEUR 
 LEFT LEGAL LEGASNI LEGERSKI LEGERSKY 
 LEGG LEGOND LEHMAN LEHMANN LEHNER 
 LEIBEL LEIBL LEISEN LEIVENSEN LELAND 
 LEMIS LEMON LEN LENDING LENGTH 
 LENIS LENOX LENS LENSE LEO 
 LEOARELINS LEONOWICZ LEPPARD LEPPICH LEPPKE 
 LEROY LERRIN LES LESLIE LESS 
 LESSLEY LESSONS LESTER LET LETER 
 LETT LETTER LETTERDATED LETTERS LEUDECKE 
 LEVEL LEVELMETER LEVELPOSSIBLE LEVELS LEVENSO 
 LEVENSON LEVER LEVEY LEVIN LEVITRAL 
 LEVY LEW LEWIS LEWROSKI LEYSE 
 LEYTON LFC LG LGO LH 
 LHELM LI LIABIL LIABILITY LIAISON 
 LIALSON LIASON LIBBY LIBRARTY LIBRARY 
 LIBRASCOPE LIBRAY LICENCED LICENCING LICENSE 
 LICENSED LICENSEE LICENSEES LICENSES LICENSING 
 LICHTY LICKTY LICO LID LIDINSKI 
 LIEBERMAN LIEU LIEUTENANT LIFE LIFETIME 
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 LIFETIMETESTS LIFT LIFTED LIFTER LIFTING 
 LIFTINGCENTER LIFTON LIGHT LIGHTER LIGHTING 
 LIGHTLE LIGHTLING LIGHTLY LIGHTNING LIGHTS 
 LIKE LIKELY LIKM0000000000000000 LILLEY LILLY 
 LIMIT LIMITATION LIMITATIONS LIMITATONS LIMITD 
 LIMITED LIMITING LIMITREACTIVITY LIMITS LINCOLN 
 LINDBERG LINDENBERGER LINDGREN LINDHOLM LINDSAY 
 LINE LINEAR LINEBERGER LINED LINENBERGER 
 LINER LINES LINESTARTER LING LINGAR 
 LINING LINK LINKAGE LINN LINSENMEYER 
 LINSER LINSERGN7 LINT LIPINSKI LIPPICH 
 LIQUED LIQUID LIQUIDS LIRE LIS 
 LISA LISH LISITING LISITNG LISO 
 LIST LISTED LISTING LISTINGS LISTMAN 
 LISTNUMBER LISTOF LISTS LITCHY LITERATURE 
 LITES LITHIUM LITHOGRAPHING LITHOLOGIC LITIGATION 
 LITKOWITZ LITTENEKER LITTLE LIVE LIVED 
 LIVER LIVERMORE LIVERS LIVING LJ 
 LJB LJHOCKING LJSEIGNVER LJW LK 
 LKU/J LL LLEAK LLEY LLIBRARY 
 LLL LLOYD LLRED LLUMMUS LM 
 LME LMFRE LMJOHNSON LN LN12800 
 LN1480014 LNTERIM LO LOAD LOADED 
 LOADING LOADINGS LOADNG LOADS LOAN 
 LOANED LOANING LOBBY LOBENSTEIN LOCAL 
 LOCALLY LOCATE LOCATED LOCATER LOCATING 
 LOCATION LOCATIONS LOCATON LOCATOR LOCK 
 LOCKERS LOCKLAND LOCKOUT LOCKWASHER LOCKWASHERS 
 LODGED LOEDECKE LOEWEN LOF LOFT 
 LOFTHOUSE LOFTR LOG LOG#12 LOGAN 
 LOGARITHMIC LOGBOOK LOGBOOKS LOGGED LOGICAL 
 LOGIE LOGISTICS LOGS LOIBL LOK 
 LOKING LOLAND LOMAN LOMBARD LOMEN 
 LONERGAN LONG LONG, LONGER LONGHAUL 
 LONGITUDINAL LONY LOOK LOOKED LOOKIGN 
 LOOKING LOOKS LOOP LOOSE LOOSLI 
 LOPES LORAIN LORD LOREN LORENHEIMER 
 LORING LORRAIN LORRAINE LORTHOUSE LOS 
 LOSS LOSSES LOST LOTTES LOU 
 LOUEVER LOUIS LOUP LOUVER LOUVERS 
 LOVELL LOW LOWBOY LOWE LOWENFELD 
 LOWENSTEIN LOWER LOWERED LOWERING LOWERY 
 LOWEST LOWLEVEL LOWMAN LOWREY LOWRIE 
 LPOINT LPS LPTE LPTF LQY 
 LRW LS LS1 LSG LT 
 LTD LTG LTR LU/L/.R LUALDI 
 LUBE LUBRICANTS LUBRICATING LUBRICATION LUCAS 
 LUCITE LUDECKE LUDEKE LUEBKE LUEDEC 
 LUEDECK LUEDECKE LUEDECKERE LUEDECKES LUEDTKE 
 LUFKIN LUG LUGS LUIDECKE LUKE 
 LUKER LUKES LUM LUMAS LUMMAS 
 LUMMU LUMMUS LUMUS LUNCH LUNDGREN 
 LURDECKE LUSCHBAUGH LUSH LUSHBAUGH LUSHBAUGHS 
 LUSHBOUGH LUSK LUSTMAH LUSTMAN LVE 
 LVH LWM LX LY LYMAN 
 LYMON LYNCH LYNE LYNN LYON 
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 KEY WORD 
 LYONS LYSIS LYSTMAN M M0 
 M01 M02 M022 M024 M03 
 M05 M06 M06CE7 M06GREENE M0S 
 M0VIES M11 M2 M23 M4 
 M5 M59 M6 M65 M7 
 M8001 M905E M9A1 MA MA40A 
 MAC MACAR MACAULEY MACBETH MACCORBET 
 MACFADDEN MACFARREN MACGOWAN MACHEREY MACHINE 
 MACHINED MACHINERY MACHINES MACHY MACJ 
 MACK MACKAY MACKEEN MACNABB MACPHEC 
 MACRAE MACWELL MACWILLIAMS MACY MAD 
 MADE MADSEN MADWEN MAESER MAGAZINE 
 MAGMETROL MAGNESIA MAGNESTRIP MAGNET MAGNETIC 
 MAGNETROL MAGNITUDE MAGNITUDES MAGNUSEN MAGNUSON 
 MAHER MAHONEY MAIL MAILING MAILINGS 
 MAIN MAINHARDT MAINT MAINTAINED MAINTAINEDVALVE 
 MAINTAINENCE MAINTAINING MAINTANENCE MAINTANING MAINTEANCE 
 MAINTEN MAINTENACE MAINTENANCE MAINTENANCEFISSION MAINTENCE 
 MAINTNANCE MAITOWAC MAIZGA MAJ MAJOR 
 MAJORITY MAKE MAKE-UP MAKES MAKEUP 
 MAKING MAKINS MALAR MALCOLM MALE 
 MALFUCNTION MALFUCTION MALFUN MALFUNC MALFUNCITON 
 MALFUNCTION MALFUNCTIONING MALFUNCTIONS MALFUNTION MALL 
 MALLERY MALLINCDRODT MALLINCKODT MALLINCKRODT MALLINCKROOT 
 MALLINCKROPT MALLINCROFT MALLINGKRODT MALLON MALLORY 
 MALLORYT MALLS MALONEY MAMMOTH MAN 
 MANAGE MANAGEERS MANAGEMENT MANAGER MANAGERIAL 
 MANAGERS MANAGING MANCIL MANDATORY MANEUVERED 
 MANFORD MANFUNCTION MANGERS MANHOLE MANHOUR 
 MANHOURS MANIMUM MANIPLATOR MANIPULATING MANIPULATIOR 
 MANIPULATOR MANIPULATORS MANIPULTOR MANITOWAC MANLEY 
 MANN MANNER MANNES MANNING MANNITOL 
 MANPOWER MANSFIELD MANSHIELD MANU MANUA 
 MANUAL MANUALLY MANUALS MANUEL MANUF 
 MANUFAC MANUFACTURED MANUFACTURER MANUFACTURERS MANUFACTURIN 
 MANUFACTURING MANUPULATOR MANUSCRIPT MANWARING MANWEEKS 
 MANY MAP MAPES MAPPING MAPS 
 MAPS2 MAR MARAFINO MARCH MARCHANT 
 MARCHSEL MARCUS MARDEN MARDOC MARDOE 
 MARGIN MARGINS MARIANI MARINAC MARITAL 
 MARITIME MARK MARKED MARKER MARKERS 
 MARKETING MARKEY MARKING MARKINGS MARKS 
 MAROTTA MARROT MARROTT MARSDEN MARSHALL 
 MARSHBERGER MARTENSON MARTHA MARTIAL MARTIN 
 MARTINSEN MARTINSON MARTN MARVIN MARY 
 MARYLAND MASDEN MASIMUM MASK MASKING 
 MASKS MASON MASONEILAN MASONITE MASS 
 MASSILLON MASSON MASTER MAT MATALLURGICAL 
 MATALLURGY MATEIALS MATERAIL MATERIAL MATERIALID29 
 MATERIALS MATERIALSSS MATERIELS MATERIL MATHEMATICAL 
 MATHEMATICS MATHER MATHERS MATHEW MATHEWS 
 MATHEWSON MATHIESON MATHMATICS MATIHIESON MATINSEN 
 MATL MATOES MATORS MATRIX MATRL 
 MATTER MATTERS MATTHEW MATTHEWS MATTHEWSON 
 MATTHIESEN MATTINGLY MATTMEULLER MATTMUELLER MATTMULLER 
 MATTS2 MATYJASIK MAX MAXIMAN MAXIMUM 
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 KEY WORD 
 MAXWELL MAY MAY22 MAY24 MAY4 
 MAYBE MAYHEW MAYHEWS MAYLAND MAYNARD 
 MAYR MAYWARD MAZWELL MB MBLY 
 MBR MC MC-23 MC-29 MC1 
 MC1. MC1/ MC10 MC11 MC11MC10 
 MC11MC6 MC12 MC13 MC14 MC14MC23 
 MC15 MC15MC16 MC16 MC17 MC18 
 MC19 MC19MC1 MC2 MC20 MC21 
 MC214 MC21MC23 MC22 MC22FILM MC23 
 MC23GN7 MC24 MC25 MC26 MC27 
 MC27HF21 MC27M MC28 MC29 MC2HF59 
 MC2M MC3 MC4 MC5 MC5IK39 
 MC6 MC6AREA MC6CE10 MC7 MC8 
 MC9 MCA MCADA MCBRIDE MCC 
 MCCAHAN MCCAHILL MCCAMBEL MCCANN MCCANON 
 MCCARRY MCCARTHY MCCARY MCCASLIN MCCAWN 
 MCCIPPERLY MCCLARY MCCLASLIN MCCLEARY MCCLOUGH 
 MCCLURE MCCOHN MCCOLLEY MCCOLLOM MCCOLLUM 
 MCCONE MCCOOL MCCORBETT MCCORMICK MCCORY 
 MCCOY MCCRACKEN MCCRAKEN MCCRORY MCCULLOGH 
 MCCULLOUGH MCCUNE MCDANIEL MCDONALD MCDOUGAL 
 MCDOUGALL MCELHINCY MCELHINNEY MCELHINNY MCFADDEN 
 MCFARLIN MCFARRED MCFARREN MCGARRY MCGARY 
 MCGLASSON MCGOFF MCGONNAGLE MCGOSS MCGOVERN 
 MCGREGOR MCH MCHAHON MCI MCI5 
 MCI7 MCI9 MCINTYRE MCK MCKAY 
 MCKEESPORT MCKENZIE MCKINLAY MCKINLEY MCKINLEYID94 
 MCKINNEY MCKINNLEY MCKNIGHT MCKNOWN MCKOWN 
 MCLAUGHLIN MCMAHON MCMANNON MCMILLAN MCMURDO 
 MCPHERSON MCR MCRADDEN MCTISSEN MCU6 
 MCULLUGH MCWILLIAMS MD MD1 MD10 
 MD11 MD11MD12 MD12 MD13 MD14 
 MD15 MD16 MD17 MD18 MD19 
 MD2 MD20 MD21 MD22 MD23 
 MD24 MD25 MD26 MD2I MD3 
 MD4 MD5 MD6 MD7 MD8 
 MD9 MDI2 MDLKUP MDW57 ME 
 ME13 ME24 MEADOW MEAGNER MEAL 
 MEALS MEANEA MEANES MEANS MEANY 
 MEASURE MEASURED MEASUREM MEASUREMENT MEASUREMENTS 
 MEASURES MEASURING MEATLLURGY MECASLIN MECH 
 MECHAM MECHANIAL MECHANIC MECHANICAL MECHANICS 
 MECHANISISMS MECHANISM MECHANISMS MECHJANISMS MECHSNICAL 
 MECKINLEY MED MED254 MEDIA MEDICAL 
 MEDICINE MEDIUM MEEK MEEKEN MEET 
 MEETING MEETINGHELD MEETINGS MEFFORD MEGAWAT 
 MEGAWATT MEGAWATTS MEHANISMS MELT MELTDOWN 
 MELTED MELTING MELVILLE MEMBER MEMBERS 
 MEMBERSHIP MEMBREE MEMEBER MEMMO MEMO 
 MEMORANDA MEMORANDUM MEMORANDUMS MEMORANUM MEMORENDUM 
 MEMORIAL MEMOS MEN MENIONING MENKE 
 MENT MENTAL MENTATIONCHECK MENTIONED MENTIONING 
 MENTIONS MENUFACTURING MERCAID MERCER MERCOID 
 MERCURY MEREDITH MERIDETH MERITORIOUS MERLIN 
 MERRELL MERRILL MERS MERSHON MESSAGE 
 MESSAGES MESSERVEY MESSERVY MESSRS MESSRSCRITZ 
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 KEY WORD 
 MET METAL METALIC METALLIC METALLOGRAHIC 
 METALLOGRAPHIC METALLOGRAPHY METALLURGICAL METALLURGIST METALLURGY 
 METALLURICAL METALLURIGICAL METALLURTY METALS METALURGICAL 
 METALWORKERS METAURGICAL METCALF METEER METEORLOGICAL 
 METEORLOGY METEOROLIGACAL METEOROLOGICAL METEOROLOGIST METEOROLOGY 
 METER METERING METERS METHOD METHODS 
 METING METRY METTALURGICAL METTER METTING 
 METZGAR MEV MEWCOMB MEX MEXICO 
 MEYER MEYERMC14 MEYERS MEYHEW MFG 
 MG MG3 MGGRAW MGMT MGR 
 MGRS MH MH1A MHR MHS 
 MI MIAZGA MICHAELIS MICHALOWSKI MICHIGAN 
 MICKELSON MICRO MICROAMMETER MICROMETALLOGRAPHI MICROMETER 
 MICROPHONE MICROPHONES MICRPHONE MICS MID 
 MIDDLE MIDGET MIDNIGHT MIDWAY MIDYCAR 
 MIDYEAR MIDYR MIGGINS MIGHT MIL 
 MILAK MILD MILE MILES MILESTONE 
 MILITARY MILITRAY MILK MILL MILLAR 
 MILLARD MILLCOR MILLEER MILLER MILLIGAN 
 MILLILITERS MILLIMETER MILLIMOLES MILLING MILLINGTON 
 MILLION MILLIROENTEENS MILLIROENTGENS MILLIROENTGENTS MILLITARY 
 MILLS MILLSANDERSON MILTIARY MILTON MIN 
 MINATION MINATURE MINE MINEATURE MINERAL 
 MINERVA MINIATION MINIATURE MINIMIZE MINIMUM 
 MINITURE MINNEAPOLIS MINO MINOR MINOX 
 MINS MINUTE MINUTEAT MINUTES MIRROR 
 MIRRORS MISC MISCELLANEOUS MISDIRECTED MISENHEIMER 
 MISHAP MISLEADING MISSILE MISSING MISSION 
 MISSIONS MIT MITCHEL MITCHELL MITIK 
 MITZMAN MIUM MIX MIXED MIXER 
 MIXING MIXINNG MIXTURE MK MK1 
 MK1B MKM ML ML1 ML23 
 ML27 ML29 ML3 ML6 ML7 
 MLC MLHESS MLI MLS MM 
 MN MN56 MNIATURE MO MO1 
 MO10 MO2 MO21 MO4 MO5 
 MO6 MOANED MOB MOBIE MOBIL 
 MOBILE MOBILITY MOBILIZATION MOBIVE MOBLE 
 MOBLIE MOBOT MOBUT MOC MOC1FY 
 MOCHBERGER MOCK MOCKUP MOCKUPS MOD 
 MOD5 MOD6 MOD9 MODE MODEL 
 MODELLING MODELS MODERATE MODERATED MODERATING 
 MODERATION MODERATOR MODIF MODIFCATION MODIFCATIONS 
 MODIFED MODIFIATION MODIFICAION MODIFICAITON MODIFICAT 
 MODIFICATIN MODIFICATION MODIFICATION1 MODIFICATION4 MODIFICATIONS 
 MODIFICATO MODIFICATON MODIFICATONS MODIFIED MODIFY 
 MODIFYING MODINE MODLIN MODS MODULAR 
 MODULARIZED MODULATING MODULE MODULES MODULIZED 
 MODULROL MOELN MOHR MOINES MOISTURE 
 MOLD MOLEN MOLLER MOLLORY MOLYBDENUM 
 MOMENTUM MON MONDAY MONDORFF MONEY 
 MONIES MONITER MONITERING MONITERS MONITOR 
 MONITORED MONITORING MONITORS MONO MONOBLOC 
 MONOGRAMS MONORAIL MONOX MONSON MONSTER 
 MONSTERS MONT MONTANA MONTE MONTELONE 
 MONTH MONTHL MONTHLY MONTHLYU MONTHS 
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 KEY WORD 
 MOODFIN MOODY MOON MOOR MOORE 
 MOP MOPS MORALE MORAN MORE 
 MOREAU MORFITT MORFTT MORGA MORGAN 
 MORGANE MORGANTHALER MORGONS MORIFTT MORIITT 
 MORNING MOROSE MORPHEN MORPHEW MORRELL 
 MORRES MORRIS MORRISON MORRITT MORROW 
 MORSE MORTELL MORTEN MORTENSEN MORTENSON 
 MORTIN MOS MOSAIC MOSAICS MOSBERGER 
 MOSER MOSHBERGER MOSHER MOSS MOSSI 
 MOST MOSTLY MOTEL MOTEN MOTES 
 MOTION MOTIVATION MOTOR MOTORCONTROL MOTORIZED 
 MOTORS MOTOT MOTT MOULES MOUNT 
 MOUNTAIN MOUNTED MOUNTFORD MOUNTING MOVABLE 
 MOVE MOVEABLE MOVED MOVEMENT MOVER 
 MOVIE MOVIES MOVING MOW MOWARD 
 MOYNARD MOZINGO MP MPC MPCC 
 MPCW MPE MPERLY MPES MPORME 
 MR MR/HR MRAD MRD MRG 
 MRGAN MRHR MRRLM MRS MRT 
 MRTIN MRTS MS MS1 MS10 
 MS11 MS2 MS3 MS4 MS5 
 MS6 MS7 MS8 MS9 MSA 
 MSG MSGAEC MSGT MST MSTAL 
 MSVD MT MT1 MT2 MT3 
 MT38 MTG MTG5 MTG6 MTNG 
 MTP MTR MUCH MUCLEAR MUDLAKE 
 MUELLER MUIR MULLEN MULLENS MULLIN 
 MULLOCK MULTI MULTICHANNEL MULTIPLE MULTIPLICATION 
 MULTIPLIER MULTIPOINT MULTISTAGE MUNDORE MUNDORFF 
 MUNITORING MUNTHER MUR MURDER MURDOCK 
 MURGAN MURPHY MURRAY MURRER MURREY 
 MURRI MURTHA MUST MUTILATED MUTUAL 
 MW MW(t) MWD MWE MWT 
 MWY MX MXKINLWY MY MYER 
 MYERS MYLAR MYNOX N N0295 
 N05 N1 N10B N16 N400 
 N6 N7 N9 NA2 NA23 
 NA24 NACE NAD NADOLNY NAIDEN 
 NAIDENT NAL NALCO NALDEN NALL 
 NAMAGER NAME NAMED NAMES NAMIPULATORS 
 NAMUAL NANAGER NARA NARAATIVE NARATIVE 
 NARCOTS NARDA NARRAATIVE NARRATIAVE NARRATIVE 
 NARRATIVE6103130000 NARRATIVELY NARROW NARRTIVE NARTIN 
 NARTRATIVE NASH NAT NATALIE NATARDIFF 
 NATION NATIONA NATIONAL NATIONALS NATIONS 
 NATL NATURAL NATURE NAVAL NAVY 
 NAWAS NB NB95 NBC NBERG 
 NBS NC NC1 NC2 NC23 
 NC25 NC26 NC29 NC3 NC4 
 NC5 NC6 NC80012 NCE NCGUIRE 
 NCULEAR ND NDA NDEMNITY NDERER 
 NDERSON NDSL1P9 NDSLIP9 NEAL NEALPETTERBORG 
 NEAR NEARING NEAT NECESSARY NECHANISM 
 NECISSITY NECLEAR NEDROW NEED NEEDED 
 NEEDPOST NEEDS NEF NEFF NEG 
 NEGATIVE NEGATIVES NEGATOR NEGITIATIONS NEGLIGENCE 
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 KEY WORD 
 NEGOCIATE NEGOTIATE NEGOTIATED NEGOTIATING NEGOTIATION 
 NEGOTIATIONS NEGOTIATIONSWITH NEGOTIATONS NEGOTIONS NEI 
 NEIC NEIL NEILAND NEILL NELSON 
 NELSONS NEMOURS NEMSEK NEMZEK NEOPRENE 
 NER NERA NERNAN NERTNEY NERVE 
 NERVOUS NESLON NESS NEST NESTERN 
 NET NETALWORKER NETB NETWITH NETWORK 
 NETWORKS NEURRON NEUTON NEUTONS NEUTRON 
 NEUTRONI NEUTRONS NEVADA NEVER NEW 
 NEWBY NEWCOMB NEWLAN NEWLIN NEWLY 
 NEWMAN NEWRESIDENT NEWS NEWSLETTER NEWSPAPER 
 NEWSPATER NEWTON NEWYORK NEWZEK NEXT 
 NF NF1 NF14 NF1A NF2 
 NF2A NFFO NG NGSTROM NI 
 NICHOLS NICKEL NICKELL NIDETIFIED NIELSEN 
 NIFE NIGHT NIKKON NIL NINE 
 NING NIOBIUM NITE NITRIC NITROGEN 
 NITZMAN NIXON NJCLEAR NL NL1 
 NL1PI13 NL2 NL3 NL4 NL5 
 NL6 NL7 NL8 NL9 NLS 
 NMBER NMC NMEX NN NNBLE 
 NNEL NNI NO NO.AT(10-1)-967 NO1 
 NO1040 NO16 NO17 NO19 NO22 
 NO27 NO28 NO3 NO30 NO4 
 NO5 NO6 NO7 NO8 NO9 
 NO92 NOAKES NOBEL NOBILE NOBLE 
 NOBLEID49 NOBLELE NOBLES NODER NODERER 
 NODIFICATION NOEBOOK NOF6 NOGOTIATION NOICE 
 NOISE NOMENCLATURE NOMINAL NOMINATIONS NOMINEE 
 NOMITORING NOMOFRAM NON NONAVAILABILITY NONDESTRUCTIVE 
 NONDISCRIMINATION NONE NONEXISTENT NONITOR NONNUCLEAR 
 NONPOSESSION NONPOSSESSION NONPRODUCTION NONPROJECT NONRECOVERY 
 NONREGULER NONROUTINE NONSL1 NOO NOON 
 NOP NOPLE NOR NORCOTE NORCOTS 
 NORCROSS NORDERER NORMAL NORMALIZATION NORMAN 
 NORRIS NORTEAST NORTH NORTH-WEST NORTHBOUND 
 NORTHCOTE NORTHCOTS NORTHEAST NORTHERN NORTHRUP 
 NORTHUP NORTHWEST NORWOOD NOS NOSE 
 NOT NOTARI NOTCHED NOTE NOTEBOOK 
 NOTEBOOKS NOTED NOTERI NOTES NOTH 
 NOTHING NOTIATE NOTICE NOTICEABLE NOTIFCATION 
 NOTIFICATION NOTIFIED NOTIFY NOTIFYING NOTING 
 NOTORS NOTSL1 NOV NOVACK NOVAK 
 NOVATION NOVEMBER NOVIC NOVICE NOVICH 
 NOVICK NOVIES NOW NOWICKI NOZZEL 
 NOZZLE NOZZLES NP NPD NPFO 
 NQUOTE NR NR1 NR14 NRDC 
 NRDL NRES NRETS NRF NRL 
 NRL60 NRS NRST NRT NRTS 
 NRTS-59 NRTS-60 NRTS61 NRTSMEMORANDUM NRTSW 
 NRU NRX NS NSF NSM0 
 NSMO NSP NSTRUMENT NT NT1 
 NTARY NTC NTF NTING NTP 
 NTRACT NTRS NTS NUBER NUBERS 
 NUBMER NUC NUCLAR NUCLE NUCLEA 
 NUCLEAR NUCLEI NUCLEONICS NUCLEORICS NUCLER 
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 KEY WORD 
 NUCLEUS NUETRON NUICLEAR NULCLEAR NULLAY 
 NUMBER NUMBER1 NUMBER36 NUMBER4 NUMBERAA 
 NUMBERAT NUMBERED NUMBERING NUMBERS NUMBERT 
 NUMERICAL NUMERS NUMMALLY NUMVER NUMVERS 
 NUNALLY NUNGESSEK NUNGESSER NUNN NUNNALLY 
 NUNNALY NUNNELLY NURSE NURSG NUSU 
 NUT NUTRONICS NUTS NUTSHELL NUVLEAR 
 NVESTIGATION NVT NW NY NY09052 
 NY09053 NYC NYER NYLAFLOW NYLON 
 NYO NYOO NYU NYUER NYUSIPRE 
 O O..K O/I/00000000000000000 OADING OAK 
 OAKLAND OAKLY OAKRIDGE OATLINBURG OBBSERVATION 
 OBERLANDER OBERLAUNDER OBERVATION OBJEC OBJECT 
 OBJECTION OBJECTIONS OBJECTIVE OBJECTIVES OBJECTIVESQUESTIONS 
 OBJECTIVETECHNICAL OBJECTS OBLE OBLIGATED OBLIGATION 
 OBLIGATIONS OBLIGATON OBLIGATONS OBORON OBRIEN 
 OBRYANT OBSERAVATON OBSERVABLE OBSERVATION OBSERVATIONS 
 OBSERVE OBSERVER OBSERVERS OBSORPTION OBSTACLES 
 OBSTRUCTING OBSTRUCTION OBSTRUCTIONS OBTAIN OBTAINED 
 OBTAINING OCAW OCC OCC106050 OCCASION 
 OCCASIONAL OCCASIONS OCCUPANCY OCCUPATIO OCCUPATIONAL 
 OCCUPATONAL OCCUR OCCURRANCES OCCURRED OCCURRENCE 
 OCCURRING OCDM OCE OCEAN OCEEDINGS 
 OCESS OCKERMAN OCNSTRUCTION OCOUPLE OCRE 
 OCT OCT1 OCTOBER OCTOVER OD 
 ODENNELL ODOMETER ODONNELL ODONOLD ODOR 
 ODS OEH OEHL OELTZER OERATION 
 OERATIONS OERLEIN OF OFANY OFCORE 
 OFEQUIPMENT OFF OFF-GAS OFFER OFFERED 
 OFFERING OFFERS OFFF OFFFICER OFFGAS 
 OFFIC OFFICE OFFICER OFFICERS OFFICES 
 OFFICIAL OFFICIALS OFFNER OFFSITE OFGUARDHOUSE 
 OFK OFOPERATING OFPIPE OFR OFREACTOR 
 OFSL1 OFTHE OGLE OGRAPHER OH 
 OHIO OHMITE OHRER OI OIL 
 OILER OILS OIPERATION OIS OJS 
 OK OKAY OKAYED OKLAHOMA OKLM000000000000000 
 OKSENDAHL OL OLACOTT OLD OLDS 
 OLDSMOBILE OLEARY OLEN OLIN OLIVER 
 OLIVET OLLOWING OLLSON OLMCC OLSEN 
 OLSON OLSONS OLSOOM OLSSEN OLSSON 
 OM1 OMAHA OMISSION OMISSIONS OMIT 
 OMITTED OMPARISON OMRE ON ONAL 
 ONCE ONDELETIONS ONE ONEAL ONEIDA 
 ONEIL ONEILBILLS ONEILL ONELL ONEQUAL 
 ONIEL ONIELL ONLY ONNE ONNECTION 
 ONR ONRELL ONSITE ONSL1 ONSTEAD 
 ONT ONTINUING ONTO ONTRACTOR ONTROL 
 OOBJECTIVES OOF OOHNSON OON OOOKING 
 OOP OOPERATION OOPERATIONS OOT OP 
 OP1 OP274924 OP274925 OP27924 OP5 
 OPAL OPE*RATION OPEATI OPEATION OPEATIONS 
 OPEATON OPEN OPENED OPENING OPENIWOS 
 OPENPORTS OPER OPERA OPERABLE OPERAING 
 OPERAION OPERAIONAL OPERAIONS OPERAITIONS OPERAITON 
 OPERARTION OPERAT OPERATE OPERATED OPERATI 
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 KEY WORD 
 OPERATIING OPERATIN OPERATINAL OPERATING OPERATINGPERFORMAN 
 OPERATINGPHOTOGRAP OPERATINS OPERATIO OPERATION OPERATIONAL 
 OPERATIONAMMENDME OPERATIONG OPERATIONS OPERATIONSAT OPERATIONSOFFICE 
 OPERATIORS OPERATIUON OPERATOIN OPERATON OPERATONS 
 OPERATOR OPERATORS OPERATORSCHANDLER OPERATRION OPERRATION 
 OPERTAION OPERTATING OPERTATION OPERTATIONS OPERTING 
 OPERTION OPERTIONAL OPERTIONS OPERTON OPETATION 
 OPINION OPINIONS OPOERATION OPPENHEIMER OPPORTUNITY 
 OPR OPR013 OPR03071 OPR03073 OPR03074 
 OPR03075 OPR03078 OPR03079 OPR03086 OPR03116 
 OPRATING OPRATION OPRATIONS OPREPORT OPRO3008 
 OPRO3020 OPRO3026 OPRO3028 OPRO3032 OPRO3073 
 OPRO3080 OPRO3084 OPRO3087 OPRREPORT OPRS 
 OPT OPTIC OPTICAL OPTICS OPTIMIZED 
 OQMG OQUINN OR OR1 ORAL 
 ORAM ORATION ORAX ORB ORCHARD 
 ORD ORDER ORDER75 ORDERED ORDERING 
 ORDERS ORDINA ORDR OREGON OREILL 
 ORG ORGAINIATION ORGAINZATIONAL ORGAN ORGANICS 
 ORGANIZAITON ORGANIZATION ORGANIZATIONAL ORGANIZATIONS ORGIL 
 ORGILL ORGINAZATION ORIC ORIENTATION ORIFICE 
 ORIGIN ORIGINAL ORIGINALLY ORIGINALS ORIGIONAL 
 ORINALLY ORIOLE ORISCOLE ORK ORME 
 ORMEPI88 ORNL OROD OROO ORP 
 ORPERATIONS ORS ORTON ORULLIAN ORY 
 OS OSBURN OSCILLATION OSCILLATIONS OSCILLATORS 
 OSCILLOGRAPH OSCILLOGRAPHS OSCILLOSCOPE OSE OSITION 
 OSLER OSLOOND OSLOONO OSLOONP OSTLER 
 OSTREICHER OSTRICHER OT OTER OTHER 
 OTHERCOMBUSTIBLES OTHERS OTHING OTOR OTS 
 OTT OTTAWA OU0 OUD OULAHAN 
 OUO OUR OURBAN OUT OUTAGE 
 OUTDATED OUTER OUTFIT OUTFITS OUTGOING 
 OUTHOUSE OUTISDE OUTLECT OUTLET OUTLINE 
 OUTLINED OUTLINEREQUIREMENTS OUTPUT OUTRIGGERS OUTSIDE 
 OUTSTANDING OUTSTIDE OUTWARD OUTWEIGH OUTWEIGHT 
 OV OVER OVERALL OVERBY OVERCAST 
 OVERCOME OVERED OVEREXPOSURE OVEREXPOSURES OVERFLOW 
 OVERHEAD OVERLAP OVERLAPS OVERLAY OVERLOAD 
 OVERRUN OVERSEAS OVERSIZED OVERSPEED OVERTIME 
 OVERTME OVERVIEW OVERY OVETIME OVVERTIME 
 OWEN OWENS OWN OWNED OWRK 
 OX OXFORD OXIDE OXIDES OXX 
 OXYGEN OYAMA OYER P P/60 
 P0 P1 P101 P11 P115 
 P1151 P12 P120 P1201 P1202 
 P1210 P123 P125 P1270 P13 
 P14 P141 P142 P15 P150 
 P157 P158 P16 P160 P17 
 P177 P18 P187 P188 P2 
 P2, P201 P22 P257 P300 
 P301 P302 P304 P306 P308 
 P310 P312 P32 P4 P455 
 P4LSE P5 P501 P62 P68 
 P8 P902 P903 P905 P907 
 PA PA&C PA295TC PA6E PACE 
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 KEY WORD 
 PACK PACKAGE PACKAGED PACKAGES PACKAGING 
 PACKARD PACKED PACKET PACKING PACKS 
 PACTOR PADS PAGE PAGES PAI 
 PAID PAINT PAINTING PAKARD PAKCAGE 
 PAKS PALLADIUM PALLEDIUM PALMER PALMETER 
 PALTES PAM PAMPHLETS PAN PANEL 
 PANELBOARD PANELS PANORAMIC PAPER PAPERS 
 PARABOLIC PARAFIN PARAGRAPH PARAGRAPHS PARALLEL 
 PARAMET PARAMETE PARAMETER PARAMETERS PARAMOUNT 
 PARAMTERS PARAMUS PARAPHENALIA PARCEL PARDEE 
 PARISEAN PARISEAU PARITCLES PARK PARKER 
 PARKEY PARKING PARKS PARMETER PARMLEY 
 PARRELS PARRI PARRICK PARROT PARRY 
 PART PART2 PART3 PART4 PART5 
 PART6 PART7 PARTIAL PARTIALLY PARTICES 
 PARTICIPANT PARTICIPANTS PARTICIPATE PARTICIPATING PARTICIPATION 
 PARTICLE PARTICLES PARTICPATED PARTICULATE PARTICULATES 
 PARTIES PARTIME PARTITION PARTITIONS PARTS 
 PARTTIME PARTY PASS PASSED PASSENGER 
 PASSENGERS PASSES PASSIMETER PASSMORE PAST 
 PASTDUE PASTINO PAT PATE PATENT 
 PATENTS PATH PATHFINDER PATHOLOGIST PATHOLOGY 
 PATICLE PATIENTDECONTAMINAT PATIENTS PATINUM PATRICK 
 PATROL PATROLDECONTAMINAT PATROLMAN PATROLMEN PATROLS 
 PATTERN PATTERSON PAUL PAULL PAULTER 
 PAULUS PAULUSJOHNSTON PAVING PAW PAY 
 PAYMEN PAYMENT PAYMENTS PAYNE PAYROLL 
 PAYSICS PAYTON PB PBF PBJECTIVES 
 PBX PC PC1 PCCS PD 
 PD20 PDQ PDR PE PE01 
 PE1 PEACETIME PEAK PEARLMAN PECUNIARY 
 PEDERSEN PEELED PEERIOD PEERLESS PEET 
 PEFORMANCE PEHRSON PEIREA PEIRERA PELAN 
 PELAURA PELL PELLEST PELLET PELLETS 
 PELLINI PEMBROKE PEMBROKES PEN PENCIL 
 PENCILNOTE PENCILS PEND PENDING PENDLEBURY 
 PENERATOR PENET PENETRATED PENETRATING PENETRATION 
 PENETRATIONS PENLY PENNA PENNINGTON PENSION 
 PENSON PENTAGON PENTATRATION PEOPLE PEPESTAL 
 PER PERABLE PERATING PERATION PERCENT 
 PERCENTAGE PERCENTAGES PERCEPTION PERCIVAL PERECIRA 
 PEREIRA PEREIRS PERESONNEL PEREX PEREY 
 PERFORM PERFORMAN PERFORMANCE PERFORMANCEPROBLE PERFORMED 
 PERFORMING PERGAMON PERHAM PERIERA PERILOUS 
 PERIMETER PERIN PERIOD PERIODIC PERIODICALS 
 PERIODS PERISCOPE PERISCOPIC PERLIMINARY PERLMAN 
 PERLY PERMAFROST PERMANENT PERMANENTLY PERMANFROST 
 PERMISSABLE PERMISSIBLE PERMISSION PERMIT PERMITS 
 PEROID PERORMED PEROXIDE PERPETUAL PERRILLS 
 PERRIN PERRY PERS PERS1232 PERSEPCTIVE 
 PERSING PERSNAL PERSNNEL PERSO PERSON 
 PERSONAL PERSONEL PERSONELL PERSONNEL PERSONNEL600924 
 PERSONNELL PERSONNL PERSONS PERSPECTIVE PERTAING 
 PERTAINING PERTINENT PESONNEL PESSURE PET 
 PETCO PETE PETER PETEROLEUM PETERSEN 
 PETERSON PETR PETRELEUM PETRICK PETRO 
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 KEY WORD 
 PETROLEIUM PETROLEM PETROLEUM PETROLIUM PETRSHIN 
 PETTORBORG PETTY PEVORE PEYTON PF 
 PFEIFFER PFF PFLUEGER PFOST PGCR 
 PGSTODDART PH PH1 PH2 PH3 
 PH4 PH5 PH6 PH7 PH8 
 PH9 PHASE PHASEI PHASES PHATE 
 PHHOTO PHHOTOGRAPH PHILCO PHILIP PHILIPS 
 PHILIPSON PHILLIPP PHILLIPS PHILLIPSON PHILOSOPHY 
 PHIOIPSON PHISICAL PHISICS PHITIONAL PHOGRAPHING 
 PHONE PHONES PHORPHORUS PHOSPHOROUS PHOSPHORUS 
 PHOST PHOT PHOTGRAPH PHOTGRAPHS PHOTO 
 PHOTOCOPIES PHOTOGRAHS PHOTOGRAPH PHOTOGRAPHE PHOTOGRAPHER 
 PHOTOGRAPHERS PHOTOGRAPHIC PHOTOGRAPHICS PHOTOGRAPHIG PHOTOGRAPHING 
 PHOTOGRAPHS PHOTOGRAPHY PHOTOGRAPHYU PHOTOGRAPIC PHOTOGRPAHS 
 PHOTOMICROGRAPHS PHOTOS PHOTOSTAT PHOTOSTATIC PHSICS 
 PHSYICS PHT PHTOGRAPHERS PHTOTGRAPH PHTOTGRAPHERS 
 PHUSICAL PHUSICS PHY PHYICS PHYS 
 PHYSIC PHYSICA PHYSICAL PHYSICALS PHYSICIAN 
 PHYSICIST PHYSICISTS PHYSICS PHYSIS PI 
 PI1 PI10 PI11 PI12 PI13 
 PI14 PI15 PI151 PI16 PI17 
 PI18 PI19 PI2 PI20 PI20HP 
 PI21 PI22 PI23 PI24 PI25 
 PI26 PI26ID26 PI27 PI28 PI29 
 PI3 PI30 PI31 PI32 PI33 
 PI34 PI35 PI36 PI37 PI38 
 PI39 PI4 PI40 PI41 PI42 
 PI43 PI44 PI45 PI46 PI47 
 PI48 PI49 PI5 PI50 PI51 
 PI52 PI53 PI54 PI55 PI56 
 PI57 PI57BOILERS PI57TO1 PI58 PI59 
 PI59BAG PI6 PI60 PI61 PI61WH3 
 PI62 PI63 PI64 PI65 PI66 
 PI67 PI68 PI69 PI7 PI70 
 PI71 PI72 PI73 PI74 PI75 
 PI76 PI77 PI78 PI79 PI8 
 PI80 PI81 PI82 PI83 PI84 
 PI85 PI86 PI87 PI88 PI89 
 PI9 PI90 PI91 PI92 PI93 
 PI94 PI9RADIATION PICATURE PICK PICKARD 
 PICKED PICKER PICKETT PICKING PICKUP 
 PICKUUP PICTORIAL PICTURE PICTURES PICUTRE 
 PICUTURES PIE PIECE PIECES PIER 
 PIERCE PIERS PIES PIESCH PIG 
 PIII2 PILE PILLOT PILOT PILOTS 
 PIN PINCOCK PINE PINEHOLE PINHOLE 
 PINION PINNED PINS PIO PIONEER 
 PIONEERED PIPE PIPES PIPESENCLOSED PIPING 
 PIPRNG PIRKL PIRNIE PIS7 PISTEMA 
 PISTENMA PISTERAM PISTOLS PISTON PIT 
 PITCH PITMAN PITMANN PITT PITTMA 
 PITTMAN PITTMANERGEN PITTMANN PITTSBURG PITTSBURGH 
 PITURES PIVOT PIZ PJ PJ13 
 PJ2 PJ57 PKG PKMERRELL PL 
 PL1 PL2 PL3 PLA PLACE 
 PLACED PLACEMENT PLACES PLACING PLACMENT 
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 KEY WORD 
 PLAIN PLAN PLANE PLANES PLANFILES 
 PLANFOR PLANMOCK PLANNED PLANNING PLANS 
 PLANT PLANTAQUISITION PLANTS PLASTI PLASTIC 
 PLASTICENE PLASTINO PLATE PLATED PLATES 
 PLATFOR PLATFORM PLATING PLATN PLATNER 
 PLATOON PLATTON PLAY PLAYED PLD 
 PLEASE PLENUM PLIMPTON PLNT PLOT 
 PLOTS PLT PLTTPE PLUB PLUG 
 PLUGBEAM PLUGS PLUMBING PLUME PLUNKETT 
 PLURALITY PLUS PLUSFIX PLUTONIUM PLZ 
 PM PM1 PM1DEVORE PM2 PM2A 
 PM3A PMP PNAELBOARD PNROO PO 
 PO5 POBE POCATELLO POCKET POI 
 POINR POINT POINTER POINTING POINTLOG 
 POINTS POIONING POISEN POISENING POISIONING 
 POISON POISONDECAY POISONED POISONING POISONS 
 POISONTIN POISTIONS POLARIZED POLAROID POLE 
 POLES POLHAMUS POLICE POLICIES POLICY 
 POLICYU POLLOCK POLLUS POLLUTION POLOCIES 
 POLYPHASE POLZER PONDERED PONSABILITIES PONT 
 PONTIAC POOL POOLE POOR POORT 
 PORCEDURE PORCEDURES PORCUREMENT PORDUCTS PORGRAM 
 PORKY PORPERTY PORPOSAL PORPOSED PORRLY 
 PORT PORTABLE PORTAL PORTER PORTERFIELD 
 PORTION PORTIONS PORTS POS POSE 
 POSED POSES POSIMETERS POSITIO POSITION 
 POSITIONED POSITIONER POSITIONING POSITIONS POSITIVE 
 POSSESSION POSSIBEL POSSIBILITIES POSSIBILITY POSSIBLE 
 POSSIBLY POST POST902 POSTAL POSTINCIDENT 
 POSTING POSTIONS POSTITIONS POSTMORTEM POSTPONE 
 POSTS POSTULATED POSTULATIONS POSTURE POSURES 
 POT POTENTIAL POTENTIALLY POTENTIOMETER POTENTIOMETERS 
 POTO POTREPKA POTT POTTMEYER POTTS 
 POULSEN POULTER POUND POUNDS POUR 
 POWE POWEER POWEL POWELL POWER 
 POWERED POWERS POWERTIME POWERTRON POWERY 
 POWIS POYET POZZATO PP PP0 
 PP1 PP100 PP25 PP3 PP7 
 PP8 PPAB PPARTS PPCO PPG 
 PPHOTOGRAPHERS PPHYSICS PPI PPLANS PPOINTS 
 PPOSITION PPOWER PR PR12 PR13 
 PRA023 PRACTICE PRACTICES PRACTICING PRACTIVE 
 PRACTIVES PRANEY PRANG PRC PRC6 
 PRCEDURE PRE PRE-INCIDENT PREAMP PREAMPLIFIER 
 PREAMPLIFIERS PREAMPS PRECAUTION PRECAUTIONARY PRECAUTIONS 
 PRECEEDINGS PRECENTION PRECIOUS PRECIPITATION PRECISION 
 PRECLUDE PRECONSTRUCTION PRECOOL PRECOOLER PRECOOLERS 
 PREDICTED PREDICTING PREDICTION PREF PREFERENCE 
 PREFERRED PREFILTER PREFORMED PREHEATER PREINCIDEN 
 PREINCIDENT PRELIM PRELIMINARY PRELIMINARYOPERATIO PRELMINARY 
 PREMALOY PREMIUMS PREOPERATION PREOPERATIONAL PREOPERATIONS 
 PREOPERATIVE PREP PREPARATIO PREPARATION PREPARATIONS 
 PREPARATORY PREPARE PREPARED PREPARER PREPARES 
 PREPARING PREPLANNING PREPOWER PREREQUISITE PREREQUISITES 
 PRESCRIBED PRESENCE PRESENT PRESENTATION PRESENTATIONS 
 PRESENTED PRESENTLY PRESERVATION PRESIDENT PRESIDENTIAL 
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 KEY WORD 
 PRESIDENTS PRESONNEL PRESONSIBILITY PRESS PRESSENTED 
 PRESSUE PRESSUR PRESSURE PRESSURES PRESSURIZED 
 PRESTARTUP PRESTON PRESTRESSED PRESUMBLY PRESURE 
 PRETURNOVER PREVENT PREVENTATIVE PREVENTING PREVENTION 
 PREVENTITIVE PREVENTIVE PREVIEWED PREVIOUS PREVIOUSLY 
 PRI44 PRICE PRICES PRICHARD PRICING 
 PRICIPLES PRICTURES PRIMARY PRIME PRINCIPAL 
 PRINCIPALS PRINCIPLE PRINCIPLES PRINICIPLES PRINT 
 PRINTED PRINTIN PRINTING PRINTS PRIOR 
 PRIORDURING PRIORITIES PRIORITY PRIVACY PRIVATE 
 PRIVY PRLIMINARY PRO PROBABLE PROBABLY 
 PROBALE PROBE PROBERS PROBES PROBING 
 PROBLEM PROBLEMS PROCE PROCEDRUE PROCEDURAL 
 PROCEDURE PROCEDURECONTRACT PROCEDURES PROCEDURETRAINING PROCEDURY 
 PROCEDUURES PROCEED PROCEEDINGS PROCEEDTINGS PROCERES 
 PROCESS PROCESSED PROCESSING PROCEUDURE PROCEUREMENT 
 PROCTER PROCTICES PROCTOR PROCURE PROCURED 
 PROCUREMENT PROCUREMENTS PROCUREMETN PROCUREMNT PROD 
 PRODCEDURE PRODECURES PRODU PRODUCED PRODUCING 
 PRODUCT PRODUCTIMETERS PRODUCTIN PRODUCTION PRODUCTS 
 PROEDURE PROFESSION PROFESSIONAL PROFICIENCY PROFILE 
 PROFIT PROG PROGAM PROGLEM PROGRAM 
 PROGRAMMATIC PROGRAMMING PROGRAMS PROGRESS PROHIBITED 
 PROJ PROJECT PROJECTCONTRACT PROJECTED PROJECTILE 
 PROJECTION PROJECTIONS PROJECTOR PROJECTS PROMETHIUM 
 PROMISED PROMISES PROMOTION PROMPT PROMPTS 
 PROMULGATE PRONOUNCE PRONOUNCED PROOF PROOFS 
 PROP PROPANE PROPE PROPER PROPERT 
 PROPERTIES PROPERTY PROPESED PROPLUSON PROPOSAL 
 PROPOSALS PROPOSE PROPOSED PROPOSER PROPOSERS 
 PROPOSES PROPOSING PROPRIETARY PROPSAL PROPSED 
 PROPULSION PROS PROSPECTIVE PROSS PROTECTING 
 PROTECTION PROTECTIONN PROTECTIVE PROTECTTIVE PROTETIVE 
 PROTOCOLS PROTOTYPE PROTRUDING PROTRUSION PROVEN 
 PROVIDE PROVIDED PROVIDES PROVIDING PROVING 
 PROVISIANS PROVISION PROVISIONAL PROVISIONS PROVOST 
 PROXEDURES PRPAREDNESS PRROCEDURE PRUCHASE PRUDUCT 
 PRUIFICATION PRUPOSE PRUPOSED PRUS PRUSS 
 PS PS1 PS144 PSE PSI 
 PSIG PT PT4 PTD PU 
 PU4 PUAO33 PUB PUBLIC PUBLICAITON 
 PUBLICATION PUBLICATIONS PUBLICITY PUBLICTIONS PUBLISH 
 PUBLISHING PUBLISHMENT PULICATION PULL PULLED 
 PULLEY PULLEYS PULLING PULP PULSE 
 PULSED PULSEHEIGHT PUMP PUMPED PUMPING 
 PUMPS PUNCH PUNCHING PUNCHINGS PUNISHINGS 
 PUPHAL PUPOSE PURCH PURCHASE PURCHASED 
 PURCHASING PURFICATION PURIF PURIFCATION PURIFICAITON 
 PURIFICATION PURIFICATON PURITY PURPLE PURPO 
 PURPOSE PURPOSES PURSEL PUSH PUT 
 PUTTING PUUMP PUYRIF PV PW 
 PWEAONNWL PWER PWERTON PWR PYYSICS 
 PZ Q Q1 QP QP702 
 QTR QUAIFE QUAL QUALIFICATION QUALIFICATIONS 
 QUALIFICATON QUALIFIED QUALITY QUANTITIES QUANTITY 
 QUARTE QUARTER QUARTER1961 QUARTERLY QUARTERMASTER 
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 KEY WORD 
 QUARTERMASTERCORD QUARTERS QUBIC QUENNEVILLE QUERY 
 QUES QUEST QUESTION QUESTIONAIRE QUESTIONING 
 QUESTIONNAIRE QUESTIONNAIRED QUESTIONNAIRES QUESTIONS QUESTIONSGRISCOM 
 QUESTIONSREPRESENT QUESTON QUETIONS QUI QUICK 
 QUICKER QUIESTIONS QUINN QUOTATION QUOTATIONS 
 QUOTE R R.H.COURTNEY R.L.ARCHE R0 
 R00 R1 R2 R2-534-AZ R4 
 R9 RA RA1 RA2 RA3 
 RAACK RAADIO RAAINGS RABBIT RABBITS 
 RABRICATION RACEWAY RACEWAYS RACILITTERS RACK 
 RACKS RACTOR RAD RADAITION RADAR 
 RADDIATION RADDIUM RADEATION RADECTOR RADECTORS 
 RADELOFF RADEMACHER RADER RADFIATION RADIA 
 RADIAC RADIACTIVE RADIAION RADIAITION RADIAITON 
 RADIAL RADIALOGICAL RADIATIO RADIATION RADIATIONBADGES 
 RADIATIONDECONTAMIN RADIATIONLEVELS RADIATIONS RADIATON RADIATOR 
 RADICAL RADING RADIO RADIOACTIVE RADIOACTIVELY 
 RADIOACTIVI RADIOACTIVIE RADIOACTIVIELY RADIOACTIVITY RADIOBIOLOGIST 
 RADIOBIOLOGY RADIOCHEM RADIOCHEMICAL RADIOCHEMISTRY RADIOGRAPHIC 
 RADIOLOGICAL RADIOLOGY RADIOLYSIS RADIOLYTIC RADION 
 RADIOS RADITION RADIUM RADIUS RADKOWSKY 
 RADO RADS RADSAFE RAF RAGS 
 RAI RAIDOLOGICAL RAIL RAILING RAILROAD 
 RAILS RAILWAY RAIN RAINEY RAISBECK 
 RAISE RAISED RAISES RAISING RAKERD 
 RALLY RALPH RAM RAMEY RAMON 
 RAMP RAMSAY RANCH RAND RANDA 
 RANE RANGE RANGER RANGING RANK 
 RANSICK RANT RAOD RAPP RAPPEL 
 RAPPKAPPEL RAPTURE RARE RASMUSSEN RASTARTUP 
 RAT RAT*E RATE RATEALUMINUM RATED 
 RATES RATHER RATING RATINGS RATIO 
 RATIOS RATLIFF RAU RAUBIX RAUCH 
 RAUSCH RAUSCHS RAUTH RAUYSCH RAV 
 RAVSCH RAW RAWLS RAY RAYMOND 
 RAYS RAZE RAZING RAZZO RB 
 RBH70 RC RCD RCE RCL 
 RCLEGG RCORD RCOVERY RD RDARMWSPDAP 
 RDER RDG RDG70 RDIATION RDM 
 RDN RDN70 RE RE1 RE2 
 RE3 RE4 RE5 RE6 RE630051 
 REA REAC REACH REACHED REACHOR 
 REACOTR REACT REACTIITY REACTION REACTIONS 
 REACTIOR REACTIV REACTIVATIN REACTIVATION REACTIVCITY 
 REACTIVITY REACTON REACTOR REACTORBELL REACTORBUILDING 
 REACTORCOMPARTMEN REACTORS REACTORVESSEL REACTUIUTY READ 
 READIED READING READINGOAR READINGS READIOLOGICAL 
 READOUT READY REAFFIRM REAIOACTIVE REALEASE 
 REALIGNMENT REALTORS REAR REASON REASONABLE 
 REASONS REASSEMBLE REASSEMBLY REASSIGNMENT REATOR 
 REBUILD REBUTTAL REC RECAP RECAPITULATION 
 RECD RECEIPT RECEIT RECEIV RECEIVE 
 RECEIVED RECEIVER RECEIVERS RECEIVES RECEIVING 
 RECENT RECEPTACLE RECEPTIONIST RECEVING RECH 
 RECHECK RECHED RECIEPT RECIEPTS RECIEVE 
 RECIEVED RECIEVER RECIEVING RECINDING RECIPIENTS 
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 KEY WORD 
 RECIRCULATING RECIRCULATION RECLAMATION RECLMATION RECMMENDATIONS 
 RECO RECOBERY RECOGNITION RECOGNIZE RECOMENDATION 
 RECOMENDATIONS RECOMM RECOMMENATIONS RECOMMEND RECOMMENDATION 
 RECOMMENDATIONS RECOMMENDATIONSAPP RECOMMENDATONS RECOMMENDED RECOMMENDS 
 RECOMMENDTIONS RECOMMNENDATIONS RECON RECONCILATION RECONCILIATION 
 RECONDITIONING RECONFIRMATION RECONSIDERATION RECONSTRUCTION RECONTRUCT 
 RECONVENCES RECOR RECORD RECORDED RECORDER 
 RECORDER/TRANSMETT RECORDERS RECORDING RECORDINGS RECORDS 
 RECORE RECOUNT RECOV RECOVE RECOVER 
 RECOVERED RECOVEREY RECOVERING RECOVERRY RECOVERS 
 RECOVERY RECOVERYOF RECOVEY RECOVRY RECRUITING 
 RECRUITMENT RECT RECTANGULAR RECTIVITY RECTOR 
 RECTORS RECUPEATOR RECUPERATIVE RECUPERATOR RECUPERATORS 
 RECUPERATR RECURERATORS RECURPERATOR RECURRING RECVERY 
 RECVOERY RED REDDING REDEEDING REDEEMED 
 REDEFINE REDELEGATE REDELEGATION REDESIGN REDESIGNATION 
 REDESIGNED REDETERMINATIONS REDFIELD REDFORD REDIATION 
 REDINGS REDIOACTIVE REDIRECTIVES REDMAN REDRAWN 
 REDUCED REDUCER REDUCING REDUCTIN REDUCTION 
 REDUCTIONS REE REE70 REEACTOR REEASE 
 REECE REECOVERY REED REEDING REEDINGS 
 REEDITED REEDY REEMOTE REEN REENACT 
 REENACTING REENACTMENTNO REENTRIES REENTRY REEPORT 
 REEPPORT REEVALUATION REEVES REF REFENCE 
 REFER REFERALS REFERANCE REFERED REFERENCE 
 REFERENCED REFERENCES REFERNCE REFERRED REFERRING 
 REFERS REFILLED REFINED REFLECTOR REFLIEF 
 REFUELING REFVIEW REG REGARD REGARDING 
 REGARDS REGENERATOR REGHARD REGIA REGION 
 REGIONS REGISTER REGISTRANTS REGRET REGRETS 
 REGS REGUESTED REGULAR REGULATING REGULATION 
 REGULATIONS REGULATOR REGULATORS REHABILITATION REHAVILITATION 
 REICHARD REICHLE REID REIEW REILLY 
 REIMBURSABLE REIMBURSED REIMBURSEMENT REIMERS REIN 
 REINDFLEISCH REINF REINFORCING REINHARDT REINHERDT 
 REINSTATEMENT REIRA REIS REISEN REIVEW 
 REJECTED REJECTION RELATED RELATES RELATING 
 RELATION RELATIONS RELATIONSHIP RELATIONSHIPS RELATIVE 
 RELAXED RELAY RELAYED RELAYS RELE 
 RELEAS RELEASE RELEASED RELEASES RELEIVING 
 RELESE RELIABILITY RELIABLE RELIE RELIEF 
 RELIEVED RELIF RELIMINARY RELOCATE RELOCATED 
 RELOCATING RELOCATION RELORDS RELSE RELVOIR 
 REM REMAIN REMAINDER REMAINING REMAINS 
 REMARKS REMARKSORIGINAL REMAVAL REMEDIAL REMELT 
 REMEMBER REMINDER REMINDERS REMINGTON REMO 
 REMODELING REMOTE REMOTELY REMOVAL REMOVE 
 REMOVED REMOVEFLANGE REMOVING REMPERATURE REMS 
 RENE RENEGOTIATION RENEW RENEWAL RENOTE 
 RENT RENTAL RENTALS RENTON REOCCURRENCE 
 REOD REONTGENS REORGANIZATIN REORGANIZATION REORGANIZED 
 REOVERY REP REPAIR REPAIRED REPAIRMAN 
 REPAIRS REPEAT REPIRATORS REPLA REPLACE 
 REPLACED REPLACEMENT REPLACES REPLACING REPLIES 
 REPLY REPO REPORDUCE REPORDUCTION REPORESENTATIVES 
 REPORSTS REPORT REPORTED REPORTER REPORTERS 
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 REPORTING REPORTS REPORTSAND REPORTY REPORY 
 REPOSITION REPOSITIONING REPOSITORY REPOST REPPORT 
 REPRESENATIVE REPRESENATIVES REPRESENTATIIVES REPRESENTATION REPRESENTATIVE 
 REPRESENTATIVES REPRESENTATVES REPRESENTED REPRESENTITIVE REPRINT 
 REPROCESS REPROCESSING REPRODUCE REPRODUCIBLES REPRODUCTION 
 REPRODUCTIONS REPROESENTED REPRORT REPROT REPROTED 
 REPROTS REPRTS REQ REQUESITION REQUEST 
 REQUESTED REQUESTING REQUESTS REQUIEST REQUIRE 
 REQUIRED REQUIREME REQUIREMENT REQUIREMENTS REQUIRERS 
 REQUIRES REQUIRING REQUIRMENTS REQUISITION REQUISITIONS 
 REQUISITONS REQUISTION REQUISTITION REQUUREMENTS REQWESTOR 
 RERVN RERWAN RES RESARCH RESCIND 
 RESCUE RESDIENT RESE RESEARCH RESERVATION 
 RESERVATIONS RESERVE RESERVISTS RESERVOIRS RESIDENT 
 RESIDENTIAL RESIDUAL RESIDUE RESIDUES RESIGN 
 RESIGNATION RESIGNED RESIN RESINS RESISTANCE 
 RESISTANT RESISTIVITY RESISTOR RESISTORS RESO 
 RESOLUTION RESOLVE RESOLVED RESOTRED RESPECT 
 RESPECTIVELY RESPIRAT RESPIRATION RESPIRATOR RESPIRATORS 
 RESPIRATORY RESPITORY RESPNSIBILITY RESPONDED RESPONSABILITIES 
 RESPONSABILITY RESPONSE RESPONSES RESPONSIBIL RESPONSIBILITIES 
 RESPONSIBILITY RESPONSIBILITYRADIATI RESPONSIBILTIY RESPONSIBLE RESPONSIBLILITES 
 RESPONSIBLILITY RESPRIATORS RESPROCESSING REST RESTATE 
 RESTING RESTORATION RESTORED RESTORING RESTRICT 
 RESTRICTED RESTRICTION RESTRICTIONS RESTSTANCE RESUBMIT 
 RESUBMITTED RESUILTS RESULT RESULTANT RESULTDS 
 RESULTING RESULTS RESUME RESUMEOF RESUMES 
 RESUMPTION RETAIL RETAIN RETAINED RETAINER 
 RETAININ RETAINING RETENSION RETENTION RETING 
 RETIRED RETIREMENT RETRIEVAL RETRIEVE RETRIEVED 
 RETRIEVER RETRIEVING RETRIVAL RETROSPECT RETROSPECTIVE 
 RETTS RETURN RETURNED RETURNED2137 RETURNING 
 RETURNS REUSSELL REUTHER REV REV1 
 REVERSING REVIEW REVIEWED REVIEWING REVIEWS 
 REVISE REVISED REVISEDF REVISING REVISION 
 REVISION1 REVISIONS REVOERY REVONSTRUCT REVOVAL 
 REVOVE REVOVED REVOVERY REWRITE REX 
 REXBURG REYNOLDS REYNOLDSON RF RG 
 RGAN RGE RGONNE RGULATION RH 
 RHCHESWORTH RHEDSTAT RHETT RHH RHINEHART 
 RHN RHODES RHODIUM RHORAN RHR 
 RI RI22 RI35 RIC RICE 
 RICH RICHARD RICHARDS RICHARDSON RICHARDSONCHRISTEN 
 RICHARSON RICHINS RICHLAND RICHMOND RICHORDS 
 RICHTMANN RICKS RICKSON RIDE RIDES 
 RIDGE RIDL RIDS RIFE RIG 
 RIGGED RIGGING RIGGS RIGHT RIGHTS 
 RIGSTAD RILEY RILLS RIM RINDFLEISCH 
 RINDFLIESCH RINDFRISCH RINE RINEHART RING 
 RINGS RINNELL RINSING RIPR RIS 
 RISE RISHARDS RISK RISKS RIT 
 RITCHI RITCHIE RITES RITICAL RITTER 
 RITZMANN RIVE RIVER RIVET RIVETS 
 RIVIT RIZED RJ RK RL 
 RLD RLH RLL RLM RLPR 
 RLUEDECKE RLY RM RMF RML 
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 RMR RMRSCM RMY RNTO RNTS 
 RO RO1 RO10 RO11 RO12 
 RO14 RO15 RO16 RO17 RO18 
 RO2 RO21 RO22 RO3 RO3073 
 RO3129 RO4 RO5 RO6 RO7 
 RO8 RO9 ROA ROAD ROAD, 
 ROADBLOCK ROADBLOCKS ROADS ROADWAY ROARMWSPANT 
 ROBBING ROBBINS ROBENGE ROBERGE ROBERGETRAINING 
 ROBERT ROBERTA ROBERTS ROBERTSHAW ROBERTSON 
 ROBERTY ROBIN ROBINSON ROBINSONRICHARDS ROBISON 
 ROBLEM ROBNOT ROBO77ON ROBOT ROBOTTOM 
 ROCEDURE ROCH ROCHE ROCHESTER ROCK 
 ROCKET ROCKWELL ROCKY ROD ROD9 
 RODEMACHER RODENT RODENTS RODGER RODGERS 
 RODHOUSING RODM RODS ROE ROENTGEN 
 ROENTGENS ROGER ROGERS ROHRMAN ROHRNAM 
 ROIGINAL ROL ROLE ROLFE ROLLER 
 ROLLING ROLSKI ROM ROMIE ROMNEY 
 ROMOVE RON RONALD RONAYNE RONL 
 RONSICK RONTIUN90 ROOD ROOF ROOM 
 ROOOM ROOT ROOTTOM ROP ROPED 
 ROSA ROSE ROSEN ROSENKRANCE ROSNICK 
 ROSS ROSSER ROSSIN ROSTER ROTARIU 
 ROTARY ROTATING ROTATION ROTH ROTO 
 ROTOR ROUG ROUGH ROUND ROUNDS 
 ROUP ROUPE ROUSCH ROUTE ROUTES 
 ROUTINE ROUTING ROVERTS ROW ROWBERRY 
 ROWBOTTOM ROWBURY ROWDEN ROWE ROWER 
 ROWERRY ROWLAND ROWSILL ROY ROYSDON 
 ROZEMA RP RP134 RP216 RPCEDURE 
 RPM RPOCEDURE RPOGRESS RPOSE RPT 
 RPTS RQMTS RQUEST RR RRACK 
 RRADIATION RRADIOBIOLOGY RRE RRECORD RREDUCTION 
 RREEQUISITION RRELAY RREPORT RREPOT RREPRESENTATIVE 
 RRESPECT RRETENTION RRGADDING RRIVAL RS 
 RSL RSONNEL RSUME RT RTAC 
 RTATION RTIES RTOD RTT RTZ 
 RU RU106 RUB RUBBER RUBBLE 
 RUBEL RUBICON RUDOLPH RUEGG RUEPAE 
 RUEPDA/BABCOCK RUFF RULE RULER RULES 
 RULEY RULINGS RULLIAN RUM RUMBLE 
 RUMORS RUN RUNAWAY RUNCH RUND 
 RUNDOWN RUNNING RUNOFF RUNS RUNWAY 
 RUNZE RUPTURE RUSH RUSSE RUSSEL 
 RUSSELL RUSSELLS RUSSIAN RUTH RUTLEDGE 
 RUVE RUWPSA RUWPSA5 RVEY RVISE 
 RVISION RW RWS RX RY 
 RYLANDER S S0 S012 S013 
 S057 S059 S060 S062 S092 
 S099 S1 S104 S130 S18 
 S19 S1C S1LL S1PRE S1X 
 S21 S3 S32 S7 S730 
 S8 SA SA60 SAB SABATOGE 
 SABOL SABOTAGE SACRAMENT SACRAMENTO SACRED 
 SACREMENTO SACRMENTO SADIA SAETY SAFE 
 SAFEGUARD SAFEGUARDING SAFEGUARDS SAFES SAFET 
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 SAFETY SAFETYREVIEW SAFETYU SAFEY SAFFORD 
 SAGA SAGE SAGEBRUSH SAGEGRUSH SAGER 
 SAINT SAKAI SALANES SALARIED SALARIES 
 SALARIESAEC SALARY SALARYCHANGES SALE SALES 
 SALGLE SALLEY SALLY SALT SALVAGE 
 SAM SAM,PLE SAMARIUM SAME SAMLES 
 SAMPLE SAMPLEER SAMPLEING SAMPLEPI42 SAMPLER 
 SAMPLERPI8 SAMPLERS SAMPLES SAMPLESCADMIUM SAMPLING 
 SAMSEL SAMUELS SAN SANBORN SAND 
 SANDBAGS SANDERS SANDIA SANDLING SANETELL 
 SANGER SANITARY SANPLER SANTORD SANTRY 
 SAPARIE SAPIRIE SAR SARGENT SASSEN 
 SATA SATCHELL SATCHUELL SATCHWELL SATHWELL 
 SATION SATISFACTORILY SATISFACTORY SATISFY SATTELITE 
 SATTERFIELD SATURATION SATURDAY SAUIGNAC SAUILNAX 
 SAUINO SAUNDERS SAUNDERSON SAVAGE SAVANNAH 
 SAVANZK SAVDIA SAVIGNAC SAVIGNAE SAVIGNIC 
 SAVINAC SAVINASPI23 SAVINGNAC SAVINGS SAW 
 SAWLE SAWONIK SAXE SAY SAYOUT 
 SAYS SB SB3853 SC SC1 
 SC12402 SC15165PI SC16147 SC1HF31 SC2 
 SC3 SCAFFOLDING SCAGLE SCALE SCALER 
 SCALERS SCAN SCANNER SCANNING SCARADER 
 SCAUTEN SCCUMULATION SCEDULE SCENE SCHAEFER 
 SCHAFFNER SCHANK SCHARTZ SCHARWTZ SCHD 
 SCHD40 SCHED SCHEDUDING SCHEDUELE SCHEDULE 
 SCHEDULED SCHEDULEDA SCHEDULES SCHEDULING SCHEIZER 
 SCHELM SCHELMAN SCHEMATIC SCHEMATICS SCHEME 
 SCHEMES SCHENECTADY SCHERER SCHEUCH SCHLEITER 
 SCHLESINGER SCHMALS SCHMALTZ SCHMALZ SCHMAZZ 
 SCHMIDT SCHNADER SCHNARTZ SCHNET SCHNUCKEL 
 SCHNUCKER SCHNUCKET SCHNUCKL SCHOEN SCHOESOW 
 SCHOOL SCHOOLS SCHRADE SCHRADER SCHRADERID22 
 SCHRAEDER SCHRICK SCHROCK SCHRODER SCHROEDER 
 SCHROKS SCHRRADER SCHULDT SCHULTE SCHULTZ 
 SCHULZE SCHUMACHER SCHUMAN SCHUMANN SCHUR 
 SCHWA SCHWARTS SCHWARTZ SCHWARZ SCHWATZ 
 SCHWEARTZ SCHWEIRER SCHWEITZER SCHWEIZER SCHWENNESEN 
 SCHWRTZ SCI SCIENCE SCIENTIFIC SCIENTIFICALLY 
 SCIENTIST SCIENTISTS SCINILATION SCINTILATION SCINTILLATION 
 SCKETCH SCO SCOOP SCOPE SCORES 
 SCOTT SCOTTE SCOTTS SCOTTY SCOURING 
 SCOUTEN SCOVILLE SCRADER SCRAM SCRAMED 
 SCRAMMED SCRAMS SCRAP SCRAPED SCRAPER 
 SCRAPING SCRAPINGS SCRATCH SCREEN SCREENING 
 SCREENINGS SCREW SCREWMAY SCREWS SCRIPPS 
 SCRIPT SCROCHED SCROEDER SCROGHAM SCRUB 
 SCRUTINY SCWARTZ SD1 SD7 SDD 
 SDLA SDM SE SEABORG SEAL 
 SEALED SEALING SEALLESS SEALS SEARCH 
 SEARCHING SEARCHLIGHT SEAT SEATON SEATTLE 
 SEC SECODE SECON SECOND SECONDARY 
 SECONDS SECONDSFIRST SECRET SECRETARIAL SECRETARIATS 
 SECRETARY SECRETIVE SECT SECTIIONS SECTION 
 SECTION3 SECTIONAL SECTIONMAINTENANCE SECTIONS SECURE 
 SECURED SECURITY SECURITYCLEANUP SECURIY SECURTITY 
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 KEY WORD 
 SECURTIY SEDAN SEDANS SEDATIVE SEDLET 
 SEDROC SEE SEE09495 SEEFELOT SEEK 
 SEEKING SEELEY SEELY SEEN SEEPAGE 
 SEES SEGMENT SEGMENTS SEIFERT SEIG 
 SEIGERT SEIGNOR SEITZ SEIVERS SEIZED 
 SEL SELCTION SELECT SELECTED SELECTING 
 SELECTION SELECTIVE SELECTONS SELECTOR SELF 
 SELL SELLECK SELSIN SEMI SEMIANNUAL 
 SEMINAR SENATE SENATOR SEND SENDING 
 SENIOR SENSING SENSITIVE SENSITIVITY SENSOR 
 SENT SENTINEL SEP SEPARABLE SEPARATE 
 SEPARATED SEPARATIONS SEPARATOR SEPERATION SEPT 
 SEPTEMBER SEPTIC SEQNO SEQUENCE SEQUENCES 
 SER SERFVICE SERIAL SERIES SERIOUS 
 SERMON SERUICE SERVE SERVIC SERVICE 
 SERVICED SERVICEMEN SERVICEMENS SERVICES SERVICETEST 
 SERVICING SERVICRES SERVO SERVOMANIPULATOR SES 
 SESSION SESSIONS SET SETHER SETHERS 
 SETRTLEMENT SETS SETTING SETTLEMENT SETTLEMENTS 
 SETUP SEURITY SEVEN SEVENTH SEVERAL 
 SEVERE SEVERED SEVERSON SEWAGE SEWARD 
 SEWER SEWERS SEX SEYBOLD SF 
 SF1 SF2 SFB SFC SFRAN 
 SFSA SFUL SGER SGT SH 
 SH1 SHABER SHABLAK SHACK SHAFFER 
 SHAFT SHAFTEN SHAFTMAN SHAFTMEN SHAFTMON 
 SHAKOUR SHALL SHALLCROSS SHANK SHANNON 
 SHAPAR SHAPE SHAPED SHAPEN SHAPER 
 SHAPES SHAPOR SHAPPAR SHAPR SHARING 
 SHARP SHARPAR SHARPER SHARPS SHASTMAN 
 SHAW SHAY SHCRADER SHCULDT SHEAR 
 SHEARD SHEARED SHEARING SHEATH SHEDULE 
 SHEEHAN SHEELEY SHEEP SHEER SHEET 
 SHEETING SHEETS SHEIDL SHEILD SHEILDCOOLING 
 SHEILDED SHEILDING SHELF SHELL SHELLY 
 SHELTER SHELTERS SHELVES SHELVING SHERMAN 
 SHERMON SHERRILL SHERWIN SHET SHI 
 SHIELD SHIELDED SHIELDING SHIELDS SHIELED 
 SHIF SHIFT SHIFT2 SHIFTING SHIFTS 
 SHILD SHILED SHIM SHIMS SHIP 
 SHIPMAN SHIPMENBT SHIPMENT SHIPMENTS SHIPPED 
 SHIPPED, SHIPPEN SHIPPENBERG SHIPPENBURG SHIPPER 
 SHIPPING SHIRT SHL SHOCK SHOE 
 SHOEN SHOES SHOP SHOPAR SHORT 
 SHORTAGE SHORTLY SHOT SHOTS SHOULD 
 SHOULDER SHOUP SHOW SHOWEN SHOWER 
 SHOWIN SHOWING SHOWN SHOWS SHP 
 SHPAR SHPPLUKE SHRADER SHROEDER SHROUD 
 SHROUDHOLDDOWN SHROUDS SHROWD SHULL SHULTZ 
 SHUMAKER SHUN SHUR SHURDOWN SHUT 
 SHUTDOWN SHUTDOWNS SHUTTLE SI SIC 
 SICK SICS SID SIDE SIDES 
 SIDEVIEW SIDNEY SIDPATCHER SIEC SIEFERT 
 SIEG SIEVER SIEVERS SIEWERT SIGHT 
 SIGINIFICANT SIGMA SIGN SIGNAL SIGNATURE 
 SIGNATURES SIGNED SIGNIFIACANT SIGNIFICANT SIGNIFICANTS 
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 SIGNIFY SIGNOUT SIGNS SILBAUGH SILENCE 
 SILHANEK SILICOR SILL SILLS SILO 
 SILVER SILVERFROM SILVERMAN SIMANOIS SIMANONIS 
 SIMENS SIMILAR SIMMONS SIMON SIMONDS 
 SIMPLE SIMPLIFIED SIMPSON SIMS SIMULATED 
 SIMULATING SIMULATION SIMULATOR SIMULTANEOUS SINCE 
 SINFORD SING SINGLE SINGMAN SINK 
 SINKEL SION SIPIRIE SIPL SIPLE 
 SIPRE SIREN SIRVENE SISLER SISSION 
 SITE SITES SITING SITION SITT 
 SITTON SITUATION SITUATIONS SIX SIXTEENTH 
 SIXTH SIXTY SIXTYFIVE SIZE SIZES 
 SK SK10800 SK798C269 SK97788C269 SK9778C297 
 SK978C269 SK978C279 SK978C292 SK978C293 SKANNER 
 SKAU SKAU972X SKE SKEMATIC SKETCH 
 SKETCHES SKID SKIDMORE SKIDS SKILDSON 
 SKILLS SKIN SKINNER SKINNY SKJ 
 SKLETCH SKY SKYSHINE SL SL! 
 SL-1 SL-1REACTOR SL00 SL1 SL11 
 SL1134 SL13600SKE1290A SL14203DJ2038 SL1ADM1201 SL1C2673 
 SL1C2675 SL1E2267 SL1E2270 SL1E2271 SL1E2272 
 SL1E2297 SL1GED SL1IDCM11 SL1IDCM12 SL1IDPHTP11 
 SL1J2037 SL1RD SL1REACTOR SL1RECOVERY SL1SE 
 SL1SE1447 SL1SJ1401 SL2 SLAB SLABAND 
 SLABAUGH SLABS SLACK SLAG SLAGE 
 SLAGEL SLAGGEL SLAGHE SLAGLE SLALE 
 SLATER SLEANUP SLEDGE SLEEVE SLESSER 
 SLI SLIDE SLIDES SLIDING SLIE 
 SLIF SLING SLINN SLIP SLISCHEDULE 
 SLOP SLOT SLOTKINS SLOTS SLOURESCENT 
 SLOW SLOWLY SLPR SLSARIES SLSW 
 SLU SLUDGE SLUDGES SLUG SLUGGISH 
 SLUGGLISHNESS SLUGS SM SM1 SM1A 
 SM2 SM2A SMAARDYK SMALL SMALTZ 
 SMAPLE SMAPLES SMART SMEAR SMEARDYK 
 SMEARS SMELLS SMGARS SMI SMIA 
 SMISSEN SMITH SMITHCO SMITHID26 SMOKE 
 SMONT SMOUT SMYLIE SN SNAKE 
 SNAP SNAPS SNIPES SNORKEL SNOTHWEST 
 SNOW SNOWDRIFTING SNOWMELT SNROO SNUBBERS 
 SNUTE SNYDER SO SO16 SOAP 
 SOCIETY SOCIETYS SOCKET SODIUM SOIL 
 SOILS SOIOL SOLAR SOLARTRON SOLE 
 SOLENOID SOLICITING SOLICITOR SOLID SOLIDS 
 SOLN SOLON SOLU SOLUBILIZE SOLUBLE 
 SOLUTION SOLUTIONS SOLV SOLVENT SOME 
 SOMEONE SOMER SOMERA SOMERS SOMERUILLE 
 SOMERVILLE SOMERVILLW SOMETHING SOMMERS SOMMERVILLE 
 SON SONEBERG SONIC SONOW SOP 
 SOPPL SOPRIS SOR SORENSEN SORENSON 
 SORENTIND SORRENTINO SORT SORTIES SORTING 
 SOUGHERLY SOUND SOURCE SOURCES SOURONTINO 
 SOURTH SOUTH SOUTHEAST SOUTHERN SOUTHWEST 
 SOUTHWICK SOUTHWIND SOUTWEST SOWARD SOWARDS 
 SOYLE SP SP13263 SP4 SP5 
 SP62 SPACE SPACED SPACER SPACERS 
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 SPANNER SPAPAR SPARE SPARES SPARKS 
 SPARLING SPEACILISTS SPEAKER SPEAS SPEC 
 SPECAL SPECALIZED SPECEALIST SPECIA SPECIAL 
 SPECIALIST SPECIALISTS SPECIALIZED SPECIALS SPECIALTY 
 SPECIFIC SPECIFICA SPECIFICAION SPECIFICAITON SPECIFICAITONS 
 SPECIFICATION SPECIFICATIONS SPECIFICATON SPECIFICATONS SPECIFICTIONS 
 SPECIFIED SPECIMAN SPECIMEN SPECIMENS SPECS 
 SPECTOGRAPH SPECTRA SPECTRAL SPECTRALLY SPECTRANALYSIS 
 SPECTROCHEMICAL SPECTROGRAPH SPECTROGRAPHIC SPECTROGRAPHY SPECTROMERY 
 SPECTROMETER SPECTROMETRIC SPECTROMETRY SPECTROMETRYSURVE SPECTROSOCOPY 
 SPECTROSOCPY SPECTRUCHEMICAL SPECTRUM SPECULATION SPEECHES 
 SPEED SPEEDIZED SPEEDOMAX SPEEDS SPEEDWAY 
 SPEICIFICATIONS SPEIDEL SPEILMAN SPEILMANNM SPENCE 
 SPENT SPERA SPERRAZIO SPERRY SPERT 
 SPHERES SPHERICAL SPICKARD SPICKARDDIW SPIDER 
 SPIEDEL SPILL SPILLAN SPINDLE SPINKS 
 SPINRAD SPIRE SPLINE SPLIT SPLITTING 
 SPONCERED SPONGE SPOOL SPOT SPOTS 
 SPOTTER SPOTTING SPOTWELD SPPROVAL SPRAY 
 SPRAYING SPREAD SPREADER SPRING SPRINGER 
 SPS1 SPSI SPURIOUS SPWRT SQU 
 SQUARE SQUIRED SQUIRES SQUOTES SR 
 SR00 SR1 SR13263 SR13687 SR90 
 SRE SRI SS SS157 SS420 
 SSAFE SSAMPLE SSAMPLES SSCF SSECTION 
 SSECURIYT SSEET SSELL SSERVICES SSG 
 SSHARP SSHEET SSHIELD SSHIELDING SSHUTDOWN 
 SSL1 SSLLACK SSMMARY SSPECIMENS SSPECTORMETRY 
 SSPECTROMETRY SSSTEWART SST SSTANDARD SSTATE 
 SSTATUS SSTEEL SSTEWART SSTOLL SSTOLLA 
 SSTRIKE SSTRIPS SSUMMARY SSUMP SSUO2 
 SSURVEY SSYMPOSIUM SSYSTEM ST ST*EAM 
 ST1 ST2 STABILITY STABILIYT STABLE 
 STACK STACKS STAEBLER STAEHLE STAFF 
 STAFFER STAFFS STAGE STAGING STAHL 
 STAHLHEBER STAIGHT STAINLESS STAINS STAIONARY 
 STAIR STAIRAY STAIRCASE STAIRS STAIRSCASE 
 STAIRWAY STAIRWAYS STAKER STAKES STALL 
 STAMPS STAN STANCHION STANCHIONS STAND 
 STANDARD STANDARDIZED STANDARDS STANDART STANDBY 
 STANDING STANDRDS STANFORD STANLEY STANNARD 
 STAPER STAR STARBIRD STARK STARON 
 STARR STARRET STARRETT START STARTED 
 STARTER STARTERS STARTES STARTING STARTON 
 STARTS STARTUP STARTUPS STARTVP STARZEC 
 STARZEL STASTEMENT STATE STATED STATEHOUSE 
 STATEMAN STATEMEN STATEMENT STATEMENTS STATEN 
 STATES STATESMAN STATHAM STATIC STATIO 
 STATION STATION, STATIONARY STATIONAYR STATIONER 
 STATIONNRTS STATIONS STATISTICAL STATISTICS STATRION 
 STATUS STATUTES STATUTORY STAVAST STAVASTNEWLIN 
 STAVDST STAVOST STAY STAYING STD 
 STE STEADY STEAM STEARNS STECHER 
 STEEL STEELE STEELOX STEIN STEIZER 
 STELLINGER STELLITE STELLO STELTZER STELZER 
 STENOGRAPHER STENOGRAPHIC STEP STEPHAN STEPHEN 
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 STEPHENSON STEPLADDER STEPS STEPWISE STER 
 STEREOSCOPE STEREOSCOPIC STERN STERNER STERNES 
 STERNS STERO STEROSCOPIC STERRS STEVE 
 STEVENS STEVENSON STEWARD STEWART STEWARTS 
 STF STI STIC STICK STICKING 
 STICKLEY STIFFENER STILL STILLNESS STILLS 
 STILLWELL STILWELL STIRS STK STL 
 STLWELL STM STMD STOCK STOCKHILDER 
 STOCKHOLDERS STODDA STODDARD STODDARDLA13 STODDART 
 STOLA STOLL STOLLA STOLLAMC25 STOLLO 
 STOLLON STOLLS STONE STONEBERG STONEBURG 
 STONES STONS STONTIUM STOP STOPPAGE 
 STOPPED STORAE STORAGE STORE STORED 
 STORENSEN STORER STORERS STORES STORM 
 STORMS STORRS STORRSD STORY STOSONIS 
 STOTTART STOUDT STOVE STOVER STOVES 
 STPF STPF060 STR STRADINGER STRAIGHT 
 STRAIGHTEDGES STRAIN STRAINERS STRAP STRATTON 
 STRAUSER STRAUSS STREAM STREAMLINE STREAMLINES 
 STRECHER STREENAN STREEPER STREET STRENGTH 
 STRENGTHS STRESS STRESSES STRETCHER STRETCHERSECURITY 
 STRIKE STRIKES STRING STRIP STRIPCHART 
 STRIPPING STRIPS STROHMEYER STROKE STROM 
 STROMEL STROMTIUM STRONG STRONTIUM STROSCHEIN 
 STROSSCHEIN STROTHER STRUCTUAL STRUCTURAL STRUCTURALS 
 STRUCTURE STRUCTYURAL STRUCUAL STRUDER STRUKI 
 STRUMENTATION STRUPP STRURE STRUVE STRUVEMASON 
 STS STUART STUBBS STUCK STUCKI 
 STUD STUDENT STUDENTS STUDIES STUDIOS 
 STUDS STUDY STUDYD STULLA STUMPF 
 STURRETT STYLE STYROFOAM SU SUARTOUT 
 SUB SUBASSEMBLEY SUBASSEMBLIES SUBASSEMBLY SUBCNTRACT 
 SUBCO SUBCONRACTAND SUBCONTACT SUBCONTRACT SUBCONTRACTFOR 
 SUBCONTRACTING SUBCONTRACTOR SUBCONTRACTORS SUBCONTRACTS SUBCRITICAL 
 SUBCVONTRACT SUBITTALS SUBJECT SUBJECTS SUBMARINE 
 SUBMICROGRAM SUBMINIATURE SUBMISSION SUBMIT SUBMITTAL 
 SUBMITTALS SUBMITTED SUBMITTING SUBPARAGRAPH SUBSCRIPTION 
 SUBSECTION SUBSEQUENT SUBSTANDARD SUBSTATION SUBSTITION 
 SUBSTITUTE SUBSTITUTION SUBSTITUTIONS SUBSURFACE SUBTACKS 
 SUBTASK SUBTASKS SUBV SUCCESS SUCCESSFUL 
 SUCCESSFULLY SUCH SUCKLING SUCTION SUDWEEKS 
 SUE SUELL SUFFICIENT SUGGEST SUGGESTD 
 SUGGESTED SUGGESTION SUGGESTIONBY SUGGESTIONED SUGGESTIONS 
 SUGGESTS SUIT SUITABLE SUITE SUITED 
 SUITING SUITS SUITUP SULFATE SULFER 
 SULFIDE SULFITE SULFUR SULLIVAN SULPHATE 
 SULPHER SULPHUR SUMARY SUME SUMMARIES 
 SUMMARIZES SUMMARY SUMMARYTEST SUMMARYU SUMMASRY 
 SUMMER SUMMERIZING SUMMERS SUMMONS SUMNER 
 SUMP SUN SUNDAY SUNDINE SUNGUN 
 SUPER SUPERCRITICAL SUPERCRITICALITY SUPERHEATER SUPERINTENDENT 
 SUPERSEDE SUPERVISE SUPERVISING SUPERVISION SUPERVISOR 
 SUPERVISORS SUPERVISORY SUPLEMENTAL SUPLIMENTAL SUPLY 
 SUPP SUPPER SUPPLEMEN SUPPLEMENT SUPPLEMENT1 
 SUPPLEMENT2 SUPPLEMENTAL SUPPLEMENTARY SUPPLEMENTED SUPPLEMENTING 
 SUPPLEMENTRARY SUPPLEMENTS SUPPLIED SUPPLIER SUPPLIERS 
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 KEY WORD 
 SUPPLIES SUPPLIMENTAL SUPPLY SUPPORT SUPPORTING 
 SUPPORTS SUPPORTY SUPPOSEDLY SUPPROT SUPR 
 SUPREME SUPV SUQIRES SURBEY SURFACE 
 SURFACES SURFACING SURGE SURGEON SURGERY 
 SURPLAS SURPLUS SURPLUSED SURROGATES SURROUNDING 
 SURUEILLANCE SURVAY SURVEILANCE SURVEILLANCE SURVER 
 SURVERY SURVEY SURVEYED SURVEYING SURVEYREACTOR 
 SURVEYRECOVERY SURVEYS SURVIELLANCE SURVIVAL SURVIVED 
 SURVIVORS SURVYING SUSIE SUSIES SUSPECT 
 SUSPENDED SUSPENSION SUSTAINED SUTDIES SUTDOWN 
 SUTOPSY SUURVEY SUZIE SVDERUP SVERDRUP 
 SVOBODA SW SW1 SW3 SWAIN 
 SWAN SWANSON SWARTOOT SWARTOUT SWARTZ 
 SWARZ SWD SWEATER SWEENEY SWELLING 
 SWEPT SWINFORD SWING SWINGFORD SWINRORD 
 SWIRCHES SWITCH SWITCHBOARD SWITCHES SWITCHGEAR 
 SWITCHING SWOPE SX SYBBOL SYDNEY 
 SYLCOR SYMBOL SYMBOLS SYMERS SYMES 
 SYMPOSIUM SYNCHRONIZING SYNCHRONOUS SYNCRONOUS SYRACUSE 
 SYRDVY SYROUY SYROVY SYS SYST 
 SYSTE SYSTEM SYSTEMS SZAWIEWICZ SZAWLEWICZ 
 SZAWLEWIEZ T T0 T01 T02 
 T1 T1220 T15 T1747 T2 
 T23 T3 T32 T33 T71 
 TAB TABB TABLE TABLES TABULATED 
 TABULATION TABULATIUON TAC TACCOMMENTS TACK 
 TACTICAL TAG TAGGED TAGLINE TAHNK 
 TAILER TAINING TAKE TAKEN TAKING 
 TAL TALAGETT TALAGOTTMYER TALBOT TALK 
 TALKED TALKIE TALKIES TALKING TALLIC 
 TAM TAMINATION TAMMARO TAMTGAARD TAN 
 TANGARD TANK TANKFREIGHT TANKMOBILE TANKS 
 TANSMITTAL TANSPORT TAP TAPE TAPED 
 TAPEDDOCIMETER TAPEDDOSIMETER TAPEOF TAPERED TAPES 
 TAPING TARDIF TARDIFF TARGET TARIFF 
 TARLIFF TAROIFF TARP TART TASK 
 TASK1 TASK4 TASKS TASKV TATION 
 TAUSCHER TAVEL TAVSCHER TAX TAXES 
 TAYLO TAYLOR TAYLOREVACUATION TB TBAR 
 TBMED254 TC TCH TCHWELL TD75 
 TDY TE TEACNIQUE TEACTOR TEAM 
 TEAM1 TEAMS TEAMSTERS TEB TEC 
 TECH TECHICAL TECHINAL TECHIQUE TECHNICA 
 TECHNICAL TECHNICALADVISORY TECHNICIAN TECHNICIANS TECHNIQUE 
 TECHNIQUES TECHNISCHE TECHNOLOGY TECHS TECNICAL 
 TED TEE TEES TEETH TEILD 
 TEIN TEKTRONIX TELECON TELECONS TELEFILM 
 TELEFOTO TELEGRAM TELEGRAMS TELEMETERING TELEPHONE 
 TELEPHONES TELEPHOTO TELEPONE TELESCOPE TELESCOPING 
 TELESYN TELETYPE TELEVESION TELEVISION TELEX 
 TELEX-RE TELFORD TELL TELLER TELLING 
 TELY TEM41 TEMERGCK TEMGLER TEMO 
 TEMP TEMPATURE TEMPATURER TEMPATURES TEMPER 
 TEMPERAMENTS TEMPERATAURE TEMPERATURE TEMPERATURES TEMPERTURE 
 TEMPLATE TEMPORARY TEMPORY TEMPS TEMT 
 TEN TENATIVE TENERYCH TENEYCK TENGLEN 
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 TENGLER TENNESSEE TENSIL TENSILE TENSION 
 TENT TENTATIVE TER TERBINE TERCH 
 TERIA TERM TERMINAL TERMINATE TERMINATED 
 TERMINATING TERMINATION TERMINATIONS TERMINED TERMINSTION 
 TERMS TERRAIN TERRELL TERREY TERRITORY 
 TERRY TES TESIMONIAL TEST TESTED 
 TESTER TESTIMONIAL TESTIMONIES TESTIMONY TESTIMOY 
 TESTING TESTINGINPF0 TESTINGOF TESTMECHANISMS TESTOPERATIONS 
 TESTS TESTSRADIATION TESTUMONY TEUNIS TEXAS 
 TEXT TF TG TGO TH 
 THALBOTT THALCOTT THALGOLT THALGOT THALGOTT 
 THALGOTTK THAN THANK THANKED THANKS 
 THAT THCEVISION THE THEIL THEIR 
 THEM THEMODYNAMIC THEN THEORETICAL THEORIES 
 THEORY THER THERE THEREOF THERM 
 THERMA THERMAL THERMALSHIELD THERMAN THERMEL 
 THERMOCOUPLE THERMOCOUPLEFLANG THERMOCOUPLEHF29 THERMOCOUPLES THERMOCUPLE 
 THERMODYNAMICS THERMOFAX THERMOFAY THERMOMETER THERMOMETERS 
 THERMOST THERMOSTAT THERMOSTATS THESE THESIS 
 THESL1 THEUER THEVER THEY THHE 
 THI THICH THICK THICKNESS THIEL 
 THIEME THIMBLE THIMBLES THING THINGS 
 THINKING THIRD THIRTY THIS THKING 
 THL THME THOMAS THOMPSON THOMPSONH 
 THOMSEN THOMSON THOMSPSON THONGS THORIUM 
 THORNTON THORTON THOSE THOUGHTS THOUGT 
 THOUSAND THOUSANDTH THREA THREAD THREADS 
 THREE THRESHOLD THRESHOULD THRMOMETER THRO 
 THROAT THROIUGH THROLL THROUGH THROUGHOUT 
 THROUGHT THROWN THRU THRUSTON THUIRSTON 
 THULSTRUP THUMBNAIL THUR THURBINE THURMAN 
 THURSDAY THURSTON THVROID THYROID THYROIDS 
 TI TI2 TID TIE TIE-INS 
 TIEBERT TIEDE TIEL TIES TIGHT 
 TIGHTENING TILL TILLER TILT TIME 
 TIME1000 TIME1030 TIMED TIMELOG TIMER 
 TIMES TIMING TIMKEN TINER TING 
 TINGEY TINGLEN TINGLER TION TIONS 
 TIP TIPPETTS TIRE TIS TISE 
 TITE TITLE TITLES TITUS TJ 
 TK TL TM TM5209 TM55209 
 TM62 TM623700IDO19307 TMEP TMW TN 
 TN-0000-112 TN52233 TO TO1 TO1615 
 TO2 TO9 TOBEIN TODAY TODD 
 TOFACILITATE TOGETHER TOGGLE TOILET TOILETS 
 TOLAND TOLD TOLERANCE TOLERANCES TOLL 
 TOM TOMNSON TOMODIFICATION TOMORROW TOMPSON 
 TON TONEBERG TONIGHT TOO TOOK 
 TOOL TOOLE TOOLING TOOLS TOOT 
 TOP TOPE TOPIC TOPICAL TOPICS 
 TOR TORCH TORESTRICTED TORGERSON TORKELSON 
 TORNADO TORQE TORQUE TORY TOSS 
 TOTAL TOTHE TOUR TOURED TOURS 
 TOW TOWARD TOWELS TOWER TOWERS 
 TOWN TOWNE TOWNSEND TOXIC TOXIE 
 TP TP3 TP343 TP4 TP6 
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 TP7 TP8 TPA TPE TPWER 
 TR TRA TRAC TRACE TRACED 
 TRACER TRACEY TRACING TRACK TRACTOR 
 TRACY TRADIATION TRADIFF TRADING TRADITIONAL 
 TRAFFIC TRAIING TRAILER TRAILERS TRAILOR 
 TRAILORS TRAIN TRAINEE TRAINEES TRAINGING 
 TRAININ TRAINING TRAJECTORIES TRAJECTORY TRAN 
 TRANE TRANFER TRANING TRANPORTATION TRANS 
 TRANSAC TRANSACTION TRANSACTIONS TRANSCEIVERS TRANSCRIP 
 TRANSCRIPS TRANSCRIPT TRANSCRIPTION TRANSCRIPTS TRANSCROPT 
 TRANSDUCER TRANSER TRANSFAER TRANSFER TRANSFERRED 
 TRANSFERS TRANSFORMER TRANSFORMERS TRANSGER TRANSIENT 
 TRANSIENTS TRANSIT TRANSITION TRANSLATION TRANSMISSION 
 TRANSMISSIONS TRANSMIT TRANSMITAL TRANSMITI TRANSMITS 
 TRANSMITTAL TRANSMITTALL TRANSMITTALS TRANSMITTED TRANSMITTEDBY 
 TRANSMITTER TRANSMITTERS TRANSMITTING TRANSMITTLA TRANSPARENT 
 TRANSPO TRANSPORATION TRANSPORED TRANSPORT TRANSPORTABILITY 
 TRANSPORTAION TRANSPORTATION TRANSPORTED TRANSPORTER TRANSPORTIG 
 TRANSPORTING TRANSPOT TRANSSCRIPTS TRANSURANIC TRANSURANIUM 
 TRANTEN TRAP TRAPPED TRAPPER TRAPS 
 TRASFER TRASH TRASNSMITTAL TRAVEL TRAVELERS 
 TRAVELING TRAVERAY TRAVERSE TRAVERSKY TRAVERSY 
 TRAVIS TRAY TRAYNOR TRAYS TRB 
 TREANSFER TREASURY TREAT TREATED TREATMENT 
 TREGASKIS TREILHAASE TRENCH TRENCHES TRESHOW 
 TRF TRHEAD TRHIMBLE TRI TRIAL 
 TRIBUNE TRIED TRIGLY TRIP TRIPLETT 
 TRIPOD TRIPP TRIPS TRITIUM TRITON 
 TRIX TRLR TRNSMITTAL TRO TROAST 
 TROD TROJANOWSKI TROL TROLLEY TROLS 
 TROPHY TROST TROU TROUBLE TROUGH 
 TROUP TRR TRRANSFER TRRANSMITAL TRUBINE 
 TRUCK TRUFIN TRUMBO TRUNK TRUNSTILE 
 TRUNSTILES TRUST TRY TS TSUAN 
 TT TTHALGOTT TTHE TTO TTOOK 
 TTRAILER TTWX TTYPE TUB TUBE 
 TUBES TUBING TUCKER TUESDAY TUITION 
 TUNGSTEN TUNGSTON TUNNEL TUNNELS TUNNER 
 TUR TURB TURBINE TURBINES TURBING 
 TURBO TURCO TURE TURINE TURKO 
 TURLEY TURN TURNED TURNER TURNINE 
 TURNING TURNOVER TURNS TURNSILES TURNSTILE 
 TURNSTILES TURPIN TURPINE TUTTLE TV 
 TVCAMERA TVMONITOR TVPENETRATION TVPOWER TW 
 TWEEDY TWENTY TWICE TWIN TWISTED 
 TWITTY TWK TWO TWO-DAY TWS212 
 TWX TWX1 TWX1570 TWXS TY 
 TYASK TYLER TYPE TYPED TYPEPLANT 
 TYPES TYPEWRITER TYPEWRITERS TYPEWRITTEN TYPICAL 
 TYPIST TYPOGRAPHICAL TYROID TYSOR U 
 U.LU U.MI00000000000000000 U.S. U.S.ATOMIC U/.KFR. 
 U00 U02 U1593 U233 U235 
 U5 U5002 U5003 U5006 U5010 
 U5011 U5020 U5021 U5037 U5038 
 U5048 U5052 U5059 U5060 U5099 
 U5112 U5130 U5179 U960 UAC 
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 UAGARDE UARY UATION UB UC 
 UC81 UD UD0 UERNER UF6 
 UG8 UGH UGIE UGIS UIBRATION 
 UILDING UL,L0000000000000000 ULES ULLL0000000000000000 ULLMANN 
 ULMM ULRICH ULTRA ULTRALINEAR ULTRASONIC 
 ULTRASONICS UM UMBER UMIT UMKMJ00000000000000 
 UNABLE UNACCEPTABILITY UNALLOWABLE UNANSWERED UNATHORIZED 
 UNAUTHO UNAUTHORIZE UNAUTHORIZED UNAVAILABLE UNAWARE 
 UNCER UNCERTAIN UNCERTAINTIES UNCERTANIES UNCERTANTIES 
 UNCLASSIED UNCLASSIFIED UNCLASSIVIED UNCONTROLLED UNCOVER 
 UNCOVERED UNDELIVERED UNDER UNDERGROUND UNDERLIVERED 
 UNDERNEATH UNDERRUN UNDERSIDE UNDERSTANDING UNDERTAKEN 
 UNDERWATER UNDESIRABLE UNDETERMINED UNDRESSING UNDRESSSING 
 UNE UNESCCORTED UNESCORTED UNEXPLAINED UNGRADED 
 UNICATION UNIDENTIFED UNIDENTIFIABLE UNIDENTIFIED UNIDETIFIED 
 UNIFORM UNIFORMS UNINTENTIONAL UNION UNIONS 
 UNIQUE UNIRRADIATED UNIRRADITED UNISTRUT UNIT 
 UNITED UNITS UNITSFOR UNIV UNIVERISTY 
 UNIVERSAL UNIVERSITY UNK UNKNOWN UNKNOWNS 
 UNLESS UNLICENSEDMANUFACT UNLIKELY UNLOAD UNLOADED 
 UNLOADING UNLOADNG UNLOCATED UNLOCK UNLOCKED 
 UNLOCKING UNMELTED UNNAMED UNOBLIGATED UNORTHADOX 
 UNPLANNED UNPLUG UNPOISONED UNPREPAREDNESS UNRECOGNIZABLE 
 UNRESOLVED UNREWARDING UNSAFE UNSATISFACTORY UNSCHEDULED 
 UNSHIELDED UNSIGNED UNSOLICITED UNSPECIFIED UNSUCCESSFUL 
 UNSUITABLE UNSUITING UNSURE UNT UNTAGGED 
 UNTIL UNUSED UNUSUAL UNUSUALLY UNVEILS 
 UNWOUND UO UO2 UOUNG UP 
 UPDATE UPDATING UPGRADING UPI UPOF 
 UPON UPPER UPPLIES UPS UPSENSITIVE 
 UR1NE URANIUM URBAN URE URGENT 
 URIGINAL URINALSIS URINALYSIS URINE URINES 
 URNIUM URS US US001 US019 
 US1 US100 US125 US130 US1614 
 USA USAEC USAEL USAERDL USAERG 
 USAF USAGE USCH USE USED 
 USEFUL USEOOF USES USING USINGMINIATURE 
 USN USPHS USS UST USUAL 
 USWB UTAH UTHORIZED UTICA UTILITIES 
 UTILITY UTILIZATION UTILIZE UTILIZED UTILIZING 
 UTSNER UU UUB UUB10 UUB11 
 UUB2 UUB9 UULKL00000000000000 UUP UZR 
 V V! V[2_ V1 V5097 
 VA VAAVE VAC VACANT VACATAION 
 VACATE VACATED VACATION VACCUM VACCUMM 
 VACU VACUBLASTER VACUM VACUMM VACUUM 
 VACUUMED VACUUMING VACUUMS VAELERRAL VAGUE 
 VAL VALID VALK VALLARIO VALLARIP 
 VALLECITOS VALLEREO VALLERIO VALUE VALUES 
 VALVE VALVES VALVING VAN VANDENBERG 
 VANDER VANDERBOSCH VANDERBOSH VANDERWEYDEN VANDERWOOD 
 VANHOOMISSEN VANLECK VANNESS VANTAGE VANVLECK 
 VANZANDT VAPOR VAPORIZATION VAPORIZED VAPORIZING 
 VARARIO VARGA VARIABLE VARIANCE VARIANCES 
 VARIATION VARIATIONS VARICK VARIETY VARIOUS 
 VARORIZATION VARYING VATES VAUGHN VAULT 
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 VAULTS VAVGHN VAVVES VB VBWR 
 VC VDS VE VECET VECHICLE 
 VECHICLES VECNEMAN VECTOR VED24 VEENAMAN 
 VEENEMAN VEENEMON VEGA VEGETATION VEGITATION 
 VEHICLE VEHICLES VEIW VELLUM VELNAR 
 VELOCITIES VELOCITY VENDER VENDOR VENDORS 
 VENNEMEN VENSUS VENT VENTALATION VENTILATED 
 VENTILATING VENTILATION VENTILATOR VENTILATORS VENTING 
 VENTO VENTS VENUS VENUSTIMEKEEPERS VER 
 VERBAL VERBALL VERCELLOTTI VERIFICATION VERIFIED 
 VERIFY VERMILLION VERRAN VERSATROL VERSUS 
 VERTICAL VERUS VERY VESEL VESJR1 
 VESPE VESSEL VESSELEXAMINE VESSELS VESSER 
 VESSLE VESSLES VEST VEWLIN VF3 
 VF6 VHALE VHENDRIX VI VIA 
 VIB VIB1 VIBRATIO VIBRATION VIBRATORY 
 VIC VICINITY VICTIM VICTIMS VICTION 
 VICTIUM VICTOREEN VICTUM VICTUMS VID15 
 VID21 VID9 VIDEO VIE VIENER 
 VIENNA VIEW VIEWER VIEWING VIEWS 
 VIEWSING VII VIIA VIII VILL 
 VILLIERS VIOLATIONS VIP VIRGIL VIRGIN 
 VIRTUE VISCOSITY VISIBLE VISIT VISITATIONS 
 VISITED VISITING VISITOR VISITORS VISITS 
 VISNER VISTING VISTORS VISUAL VISUALLY 
 VISUALOBSERVATION VITAL VIZNER VLECK VLO 
 VLUX VM14 VMR VO2 VOCLZ 
 VOEIZ VOELS VOELTZ VOELZ VOGAL 
 VOGEL VOGLZ VOID VOILZ VOL 
 VOL1 VOL2 VOL3 VOLERIO VOLLEY 
 VOLLEYBALL VOLTAGE VOLTAGES VOLTMETER VOLTZ 
 VOLUME VOLUME1 VOLUME2 VOLUMES VOLUMETRIC 
 VOLUMN VOLUNTEER VOLUNTEERS VOM VON 
 VONALMEN VONN VONTRIPP VONTRUPP VORE 
 VORIS VOU VOUCHER VP VREENEMEN 
 VRI VRITTAN VRTS VS VS. 
 VSNRDL VUEL VULCAN VUUU VV 
 VVAEC VVH VVIEW VY VYTHENE 
 W W.A.MOZINGO W.B.MC W.E.NYER W.P.GAMMILL 
 W/CIPPERLEY W/E W/LLACOTT W00 W1807 
 W2 W8C WA WA1 WAALAND 
 WACKER WADSEN WAE WAERICKSON WAGGENER 
 WAGNER WAGON WAGONER WAINSCOTING WAITH 
 WAITING WAITKUS WAITNEY WAIVER WAKEMAN 
 WALDAU WALK WALKER WALKERS WALKERWESTON 
 WALKIE WALL WALLA WALLACE WALLACOTT 
 WALLEN WALLIN WALLS WALSH WALT 
 WALTER WALTON WAND WANT WANTED 
 WANTS WAPD WARD WARDEN WAREEN 
 WARGA WARING WARMING WARNING WARNINGSYSTEM 
 WARNPING WARPAGE WARR WARRANTY WARREN 
 WARRON WARRREN WAS WASDEN WASH 
 WASHDC WASHDCREACTOR WASHDO WASHDOWN WASHED 
 WASHER WASHERS WASHES WASHING WASHINGS 
 WASHINGTON WASHJINGTON WASK WASTE WASTEDISPOSAL 
 WASTERN WASTRE WAT WATCH WATCHBAND 
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 KEY WORD 
 WATCHING WATCHMAN WATCHMANS WATCHTOUR WATE 
 WATER WATERMAN WATERS WATIE WATSON 
 WATT WATTHOUR WATTS WATYER WAVE 
 WAWDA WAY WAYNE WAYS WB 
 WBA WBALLRED WBILLS WC WCBILLS 
 WCC WCE WCF WCWILLIAMS WD 
 WDC WDSR WE WEAKEST WEAKNESSES 
 WEAMAN WEAPONS WEAR WEARING WEATHER 
 WEATHERPROOF WEATHERSBY WEAVER WEBB WEBER 
 WEBSTER WEC WECKERLE WEDDING WEDDLEY 
 WEDGE WEDNESDAY WEED WEEHMANN WEEK 
 WEEKELY WEEKEND WEEKES WEEKL WEEKLEY 
 WEEKLY WEEKS WEEKY WEH WEHMAN 
 WEHMANN WEHMANS WEHMEN WEI WEIC 
 WEICHEL WEIGHEL WEIGHT WEIGHTS WEIGOLD 
 WEINBERG WEINBERT WEIRD WEIS WEISS 
 WEISSER WEKLY WELCOME WELD WELDED 
 WELDER WELDERS WELDING WELDS WELHELM 
 WELL WELLS WELLSVILLE WELSON WENDEL 
 WENDELL WENDELLMEYER WENMANN WENT WERE 
 WERGEN WERLE WES WESCOTT WESSLEY 
 WEST WESTCOTT WESTEN WESTENMORRIS WESTERBECK 
 WESTERME WESTERMEIER WESTERMEIR WESTERN WESTIMEYER 
 WESTINGHOUS WESTINGHOUSE WESTLAND WESTON WESTONEIR 
 WET WETIK WETZEL WEYDEN WEYMEN 
 WEYMOUTH WF WH WH1 WH2 
 WH2ID30 WH3 WH4 WH5 WH5GN15 
 WH6 WHAT WHATMAN WHATSOEVER WHEATLEY 
 WHEATSTONE WHEEL WHEELER WHEMAN WHEN 
 WHERE WHEREABOUTS WHICH WHIDDON WHIFORD 
 WHILE WHILERAISING WHIPPLE WHISKEY WHITAKER 
 WHITE WHITECK WHITER WHITESBORO WHITFORD 
 WHITHAM WHITIG WHITLEY WHITMAN WHITMIL 
 WHITMILL WHITNEY WHITSETT WHITTAKER WHITTMILL 
 WHO WHOLE WHOM WHOSE WHY 
 WHYTE WICH WICHELMSEN WICKHAM WIDDOES 
 WIDE WIDOES WIDOW WIDTH WIECHEL 
 WIEGOLD WIGGINS WIGNER WIGREN WIHEIM 
 WIITH WIKE WIKELMSEN WILBARGER WILBER 
 WILBUR WILCHELM WILCOX WILDCIFE WILDE 
 WILHEIM WILHELM WILHELMSEN WILHELN WILHEM 
 WILHITE WILIAMS WILKIE WILL WILLARD 
 WILLES WILLIA WILLIAM WILLIAMS WILLIAMSON 
 WILLIANS WILLIARD WILLIFORD WILLIMS WILLING 
 WILLINGNESS WILLIS WILLIT WILLMORE WILLS 
 WILLSIS WILLTS WILMANN WILNELM WILSON 
 WINCH WINCHELL WIND WIND73 WINDBREAK 
 WINDER WINDHAM WINDMILL WINDOR WINDOW 
 WINDOWS WINDS WINDSCALE WINDSER WINDSON 
 WINDSOR WINDWO WINFAIR WING WINGER 
 WINKE WINMILL WINSOR WINSTON WINTER 
 WINTERS WIPED WIPES WIRE WIRED 
 WIREING WIREMOLD WIRES WIRESCADMIUM WIRESSEVERED 
 WIRING WISCOMB WISE WISER WIT 
 WITER WITH WITHAIF WITHCRAWAL WITHDRAW 
 WITHDRAWAL WITHDRAWALS WITHDRAWEL WITHDRAWL WITHDRAWN 
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 KEY WORD 
 WITHELM WITHER WITHHELD WITHHOLD WITHIN 
 WITHOLD WITHOUT WITIK WITITS WITNESS 
 WITNESSED WITNESSES WITNESSESA WITRO WIVES 
 WJ WK WKHARRIN WL WLG 
 WLKER WLL WLROWBERRY WLSON WLWMWNRA 
 WN WO WOL WOLAC WOLF 
 WOLFE WOLFOLK WOLLACOTT WOLLCOTT WOLLECOTT 
 WOLLFOLK WOLLWEAVER WOLVERINE WOMEN WOMG 
 WONT WOOD WOODBURY WOODEN WOODF 
 WOODFIN WOODFINCE WOODFINDEDDENS WOODIE WOODIIN 
 WOODIN WOODLAND WOODRUFF WOODS WOODSON 
 WOODWARD WOOL WOOLACOTT WOOLAND WOOLARD 
 WOOLCOTT WOOLER WOOLFOLDK WOOLFOLK WOOLFORLK 
 WOOLLAC WOOLLACOT WOOLLACOTT WOOLLACUTT WOOLLCACOTT 
 WOOLLCOTT WOOLLGOTT WOOLLLACOTT WOOLLOCOTT WOOLWEAVER 
 WOORK WORDING WORE WORK WORKED 
 WORKER WORKERS WORKIN WORKING WORKLOADDATA 
 WORKMAN WORKMANSHIP WORKMEN WORKMENS WORKS 
 WORKSCOPE WORKSHEET WORKSHEETS WORKUP WORKWEEK 
 WORLD WORLEY WORM WORN WORRY 
 WORTH WORTHINGTON WORTHITE WORTHS WOULD 
 WOUND WP WPB WR WR01001 
 WR01008 WR01009 WR01010 WR01014 WRAIR 
 WRAP WRAPPED WRAY WRENCH WRIGHT 
 WRITE WRITEN WRITER WRITERS WRITEUP 
 WRITGHT WRITING WRITTEN WRITTENORAL WRO 
 WRO1014 WRONFUL WRONG WRONGFUL WROTHINGTON 
 WS WSP WTER WTITTEN WTP 
 WTR WTT WU WULHELMSENLUKE WV4493 
 WW WWHEN WWOOLLACOTT WWTH WXP 
 WYATT WYKOFF WYLIE X X-RAY 
 X1 X11 X2 X222 X3 
 X4 X4X X8001 XA XA1 
 XA2 XA3 XC10 XC8 XCDL 
 XCERPT XCID XD XDCL XDCL61-11-703 
 XDCL621700 XENON XEROX XI XII 
 XIXC2 XL1 XO XONREOL XORRECTIONS 
 XPOSURE XRAY XWNRWE XX XXIA 
 XXII XXX XXXVI XXXVII XXXX 
 Y YALLA YAMAMURA YANSKEY YANSKY 
 YARD YARNALL YARWAY YATES YCUTT 
 YDUNG YEAR YEAR-END YEAREND YEARLY 
 YEARS YELLOW YENNY YERMAN YET 
 YIELDS YOCL YORK YOU YOUND 
 YOUNG YOUNGM YOUR YOUT YTTRIUM 
 Z Z1NN ZABUDA ZACHARY ZACK 
 ZANDT ZANETELL ZANGER ZARCARD ZARCARO 
 ZARCARRO ZARDS ZARTMAN ZECHELLA ZEHNER 
 ZEISS ZEITLIN ZEKE ZELENKO ZELEZNIE 
 ZENER ZENNER ZEON ZERO ZEROX 
 ZIMBRICK ZIMM ZINC ZINN ZINNDIETRICH 
 ZIPPER ZIRC ZIRCALOY ZIRCONIUM ZIRIN 
 ZIRITIN ZISKOWSKI ZITEK ZONE ZONES 
 ZPR ZPRS ZR ZR97 ZRNB 
 ZUCCA ZYTEL ZZ 
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 SL1 Keyword List 
 
 KEY WORD 
 (10-1) (10-1)-697 (10-1)-967 (FORM (NELSON 
 (VMR) -D.R.ADAMS 100RNURSE 101ID01 101IDI1 
 11610113WLGINKEL 11610118ACJOHNSON 11610124ACJOHNSON 11610125ACJOHNSON 11610126ACJOHNSON 
 11610128ACJOHNSON 11610207CWBILLS 11610213ACJOHNSON 11610224ACJOHNSON 11610403ACJOHNSON 
 11610714ACJOHNSON 12610201WLGINKEL 12610361GLVOELZ 1960INVESTIGATION 1960VISIT 
 29610116WLGINKEL 5E716C 5E717C 5E719B 5E735B 
 5E736B 5E739A 5E745A 5E751A 5E752A 
 5E753A 5E754A 5E757A 5E760A 5E783A 
 5E784A 7CCOLLOM 80610111ACJOHNSON 87MEN A.C.JOHNSON 
 AA AAAEC AACCIDENT AACTIVITIES AAD 
 AADM AAEA AAEC AAI AAIR 
 AAN AAND AANDERSON AANTI AAPPROVE 
 AAPRIL AAR AARGONNE AARTICLE AAS 
 AAS78430 AAT AAUTHORIZATION AAVAILABLE AAVERAGE 
 AAWW1 ABANDONED ABBETT ABBEY ABBREVIATIONS 
 ABC ABELE ABERDEEN ABERDINES ABJECTIVES 
 ABLARD ABLAST ABLE ABMR ABNORMAL 
 ABNR ABONDON ABOUT ABOVE ABR 
 ABRAMS ABRASIVE ABREY ABRW ABSENCE 
 ABSOLUTE ABSORB ABSORBED ABSORBER ABSTRACT 
 ABSTRACTED ABSTRACTS ABUR ABUSE ABWA 
 ABWR ABWR-ADM ABWR-ADN-1822 ABWRADM1263 ABWRADM1381 
 ABWRADM1401 ABWRADM1483 ABWRADM1507 ABWRADM1595 ABWRADM1699 
 ABWRADM1827 ABWRADM5002 ABWROPR1420 ABWROPR1600 ABWROPR1651 
 ABWRP ABWRT AC AC1 AC2 
 ACADEMCI ACADEMIC ACC ACCDENT ACCDIENT 
 ACCELERATED ACCELERATION ACCELERATIONS ACCELEROMETERS ACCEPTAANCE 
 ACCEPTABILITY ACCEPTABLE ACCEPTANCE ACCEPTED ACCEPTING 
 ACCEPTS ACCES ACCESORY ACCESS ACCESSION 
 ACCESSORIES ACCESSORY ACCIDEND ACCIDENT ACCIDENTAL 
 ACCIDENTS ACCIDENTT ACCIDET ACCIDETN ACCIDNET 
 ACCIDNETS ACCIEDENT ACCOMMODATIONS ACCOMPANIED ACCOMPANYING 
 ACCOMPLISHING ACCOMPLISHMENT ACCOMPLISHMENTS ACCORD ACCORDANCE 
 ACCORDING ACCOUNT ACCOUNTABILITY ACCOUNTABLE ACCOUNTED 
 ACCOUNTING ACCOUNTS ACCOUSTICA ACCOUTABILITY ACCOUTING 
 ACCRED ACCRUAL ACCT ACCUATOR ACCUMLATED 
 ACCUMULATED ACCUMULATION ACCUMULATIVE ACCUMULATORS ACCURACY 
 ACCURATE ACCURED ACE ACETATE ACETIC 
 ACETONE ACF ACG ACHER ACID 
 ACIDENT ACILITY ACITIVTY ACIVATION ACIVITY 
 ACJ ACJOHNSON ACKER ACKMOWLEDGEMENT ACKNOWLEDGE 
 ACKNOWLEDGED ACKNOWLEDGEMENT ACKNOWLEDGEMENTS ACKNOWLEDGES ACKNOWLEDGING 
 ACL ACNF ACNP ACPR ACQUAINTED 
 ACQUIRED ACQUISITION ACRAM ACRE ACROSS 
 ACRS ACT ACTING ACTION ACTIONS 
 ACTIRITICS ACTIVATED ACTIVATION ACTIVATON ACTIVE 
 ACTIVITES ACTIVITIES ACTIVITY ACTMAN ACTS 
 ACTUAL ACTUATE ACTUATED ACTUATEDF ACTUATING 
 ACTUATOR ACTUATORS ACUMINUM ACW AD 
 ADACENT ADAMS ADAPTATION ADAPTED ADAPTER 
 ADAPTOR ADAPTORS ADC ADD ADDED 
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 KEY WORD 
 ADDEMBLIES ADDENDUM ADDENUM ADDI ADDIGNMENT 
 ADDING ADDITI ADDITION ADDITIONAL ADDITIONS 
 ADDITONAL ADDL ADDNEDUM ADDRESS ADDRESSEES 
 ADDRESSES ADDRESSING ADEQUACY ADEQUATE ADHOC 
 ADIVSORY ADJ ADJACENT ADJUST ADJUSTABEL 
 ADJUSTABLE ADJUSTING ADJUSTMENT ADJUSTMENTS ADJUSTOR 
 ADLER ADM ADM1069 ADM1076 ADM1210 
 ADMENSMENT ADMIN ADMINISTATION ADMINISTATIVE ADMINISTER 
 ADMINISTERED ADMINISTERING ADMINISTRAION ADMINISTRATION ADMINISTRATIVE 
 ADMINISTRATOR ADMINISTRATRIX ADMINSISTRATION ADMINTRATIVE ADMISSIBLE 
 ADMITTANCE ADMITTED ADMIUM ADN ADON 
 ADR04281 ADR04285 ADR04287 ADR04290 ADR04292 
 ADRESSEES ADT ADTIVITY ADVANCE ADVANCED 
 ADVANTAGE ADVANTAGES ADVERTISEMENT ADVERTISER ADVERTISING 
 ADVI ADVICE ADVISE ADVISED ADVISOR 
 ADVISORS ADVISORY ADYISORY AE AE25 
 AEC AEC-OWNED AEC/R AEC81 AECL 
 AECM AECPR9 AECS AED AEH70 
 AEM AEORJET AERIAL AERL AERO 
 AEROJET AEROJETGRISCOM AEROJT AEROSET AEROSOL 
 AEROSPACE AES AF AF30 AF6 
 AF6458 AFB AFC AFETER AFFAIRS 
 AFFECTED AFFECTING AFFIDAVIT AFFILIATION AFFILICATION 
 AFFIRMATION AFIXED AFL AFR AFREEMENTS 
 AFRICAN AFTER AFTERCONDENSER AFTERCONDENSERMEC AFTERMATH 
 AG AGA AGAIN AGAINST AGC 
 AGC60021A AGC6021A AGCRS AGCRSP AGENCIES 
 AGENCY AGENDA AGENDAABWR AGER AGGREEMENT 
 AGINCD AGJ AGN AGNS AGREE 
 AGREED AGREEMENT AGREEMENTS AGREEMENTSUBCONTR AGREMENTAL 
 AGRIAL AGRONOMY AGROUNUMIST AH AHEAD 
 AHRENDT AHRENOT AHRENS AI83 AIC 
 AID AIDS AIF AIKEN AILM 
 AIM AIR AIRBORN AIRBORNE AIRCOOLED 
 AIRCRAFT AIRFLITE AIRLIFT AIRLOCK AIRPLANE 
 AIRPORT AIRPORT, AIRSAMPLERS AIRTEMP AISI 
 AITKEN AITKER AITKERN AJ AJAAG 
 AJACENT AJP7 AK AKER AL 
 AL-5 AL00 AL1 AL10 AL2 
 AL216583 AL259862 AL8 ALAMOS ALAN 
 ALANYSIS ALAR ALARM ALARMED ALARMING 
 ALARMS ALBANY ALBERT ALBHABETICAL ALBUQUEQUE 
 ALBUQUERQUE ALBURQUERQUE ALCO ALCOHOL ALDER 
 ALERT ALEXANDER ALFR ALFRED ALGOOD 
 ALIGNMENT ALIQUOT ALIVE ALKALINE ALL 
 ALLAN ALLARED ALLED ALLELECTRIC ALLEN 
 ALLEVIATE ALLIED ALLIS ALLOCATED ALLOCATION 
 ALLOCATIONS ALLOTMENT ALLOTMENTS ALLOW ALLOWABLE 
 ALLOWANCE ALLOWANCES ALLOY ALLOYS ALLRD 
 ALLRDED ALLREC ALLRED ALLREDL ALLREDS 
 ALLUMINUM ALMEN ALMER ALMOST ALO 
 ALONG ALOO ALOOS ALOWABLE ALOXIDE 
 ALPER ALPH ALPHA ALPHABETICAL ALPHIN 
 ALPL ALPR ALREADY ALRED ALRIGHT 
 ALSO ALTERATION ALTERED ALTERNATE ALTERNATES 
 ALTERNATING ALTERNATIVE ALTERNATIVES ALTERNATOR ALTR 
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 KEY WORD 
 ALUM ALUMAFOAM ALUMALIFE ALUMINA ALUMINATE 
 ALUMINUM ALUMINUMALLOY ALUMNI ALVIN ALVORD 
 ALWR AM AMARACAN AMBERSON AMBIENT 
 AMBROSE AMBU AMBUL AMBULANCE AMBULANDE 
 AMELIA AMENABLE AMENDED AMENDMENT AMENDMENTS 
 AMERICA AMERICAN AMERICANBOSCH AMF AMINATION 
 AMMENDMENT AMMETER AMMINE AMO AMONTS 
 AMOU AMOUNT AMOUNTS AMP AMPHENOL 
 AMPLIFIER AMPLIFIERS AMPS AMRICAN AMRY 
 AN ANA ANAILABLE ANALISIS ANALIZED 
 ANALOG ANALOGUE ANALSIS ANALYASIS ANALYIS 
 ANALYS ANALYSE ANALYSES ANALYSI ANALYSIS 
 ANALYTICAL ANALYZE ANALYZED ANALYZER ANALZE 
 ANATOMY ANAY ANAYSIS ANC ANCE 
 ANCES ANCHORING ANCHORS AND ANDADMINISTRATION 
 ANDALE ANDDDATA ANDDECONTAMINATION ANDER ANDERMARK 
 ANDERON ANDERS ANDERSN ANDERSON ANDERSONKELLY 
 ANDON ANDPRECOOLER ANDREASON ANDREQUIRED ANDRUX 
 ANDSAFETY ANDSECURITY ANDWHITE ANDWRONGFUL ANE 
 ANEMOMETER ANER ANETTI ANG ANGEL 
 ANGELES ANGELO ANGLE ANGLES ANIMALS 
 ANIMALSTHYROID ANIMATED ANIMATION ANINCIDENT ANL 
 ANL-AEC ANL103 ANLID ANLID103 ANLIDO 
 ANN ANNALS ANNAUL ANND ANNETTI 
 ANNOLA ANNOUNCED ANNOUNCEMENT ANNOUNCEMENTS ANNOUNCES 
 ANNOUNCING ANNP ANNUAL ANNUCIATOR ANNUNCIATOR 
 ANNUNICATOR ANOMALOUS ANOMALY ANOTHER ANP 
 ANPD ANPGE ANPP ANPRC ANPRC6 
 ANS ANSELMO ANSOPS ANSWER ANSWERED 
 ANSWERING ANSWERS ANT ANTARCTIC ANTARCTIG 
 ANTARDIFF ANTARTIC ANTARTICA ANTENNA ANTI 
 ANTI-FREEZE ANTIC ANTICEPATED ANTICIPATED ANTIMONY 
 ANTITRUST ANTON ANUP ANY ANYMORE 
 AO AOD AOM AOPERATION AOPR 
 AP APAE APB APCO APENDIX 
 API APIEZON APLR APP APPARATUS 
 APPARENT APPARENTLY APPARUTUS APPEAING APPEARANCE 
 APPEARING APPEARS APPEDNIX APPENDICES APPENDICSES 
 APPENDIX APPLI APPLIANCE APPLIANCES APPLICABLE 
 APPLICANT APPLICATI APPLICATIO APPLICATION APPLICATON 
 APPLIED APPLIER APPLY APPOINT APPOINTED 
 APPOINTMENT APPOINTMENTS APPOINTS APPR APPRAISAL 
 APPRAISALS APPRECIATION APPRECIATIONAND APPRECIATON APPROACH 
 APPROACHES APPROACHING APPROPRIATION APPROVA APPROVAL 
 APPROVALS APPROVE APPROVED APPROVING APPROX 
 APPROXIMATE APPROXIMATELY APPS APR APRIL 
 APRON APROVAL APRROVAL APS APT 
 AQUA AQUEOUS AQUISITION AR AR310 
 ARA ARAVE ARB ARBETAN ARCA 
 ARCHER ARCHIBALD ARCHITECH ARCHITECT ARCHTECT 
 ARCO ARCTIC ARD ARE AREA 
 AREACTORS AREAS AREASF ARECINS AREEMENT 
 AREIAL ARELINS AREOJET ARES ARGED 
 ARGLE ARGONE ARGONNE ARGUMENTS ARGYHLE 
 ARGYLE ARIEAL ARIEL ARIVAL ARK 
 ARKANGEL ARLENE ARM ARMATAGE ARMCC 
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 KEY WORD 
 ARMCO ARMED ARMF ARMS ARMSTRONG 
 ARMY ARMYDISPOSITION ARMYS ARNALD ARNOLD 
 AROUND ARPD ARR ARRAMENTS ARRANCEMENTS 
 ARRANGE ARRANGEMENT ARRANGEMENTS ARRANGMENTS ARRAVE 
 ARRESTERS ARRESTORS ARRETT ARRINGTON ARRIVAL 
 ARRIVE ARRIVES ARRIVING ARROTTA ARROWOOD 
 ARRY ART ARTHUR ARTIC ARTICL 
 ARTICLE ARTICLES ARTIFICTAL ARTISICALLY ARTISTS 
 ARTMAN ARTMANN ARY ARYES AS 
 ASA ASAP ASBESTOS ASBUILT ASCERTAIN 
 ASCHILMAN ASD ASE ASG ASG600 
 ASHBAKER ASHMAN ASHTON ASIGNMENT ASISTANCE 
 ASKING ASKINGSL1 ASKS ASME ASON 
 ASPECTS ASPER ASPHALT ASS ASSAULT 
 ASSAY ASSCHAU ASSE ASSEMBL ASSEMBLE 
 ASSEMBLED ASSEMBLIE ASSEMBLIES ASSEMBLING ASSEMBLY 
 ASSEMBLYU ASSEMLY ASSEMPLY ASSERTS ASSESS 
 ASSETS ASSIGMENT ASSIGMNENTS ASSIGN ASSIGNED 
 ASSIGNING ASSIGNMENT ASSIGNMENTS ASSIGNMETN ASSIST 
 ASSISTANCE ASSISTANT ASSMEBLIES ASSMEBLY ASSMT 
 ASSOCIATE ASSOCIATED ASSOCIATES ASSOCIATION ASSOCIATS 
 ASSORTED ASSPECTS ASSUME ASSUMED ASSUMING 
 ASSUMPTIONS ASSURANCE ASSURE ASSURED ASSURING 
 ASSY ASTE ASTM ASTONISHMENT ASTRADLE 
 ASYNMETRIC AT AT(10-1)-967 AT10 AT10-1-967 
 AT101 AT101067 AT1011095 AT1011107 AT1018 
 AT101880 AT101967 AT101967PERIOD AT110 AT303519 
 AT967 ATALIC ATALOG ATARDIFF ATED 
 ATENDING ATES ATION ATKINSON ATMOIC 
 ATMOSPHERE ATMOSPHERIC ATNRTS ATOM ATOMIC 
 ATOMICAND ATOMICS ATOP ATR ATSL1 
 ATT ATTACH ATTACHED ATTACHING ATTACHMENT 
 ATTACHMENTS ATTACKMENT ATTACMENT ATTCHED ATTEMPT 
 ATTEMPTED ATTEMPTING ATTEMPTS ATTEND ATTENDANCE 
 ATTENDED ATTENDEES ATTENDING ATTENTION ATTENUATION 
 ATTIC ATTION ATTN ATTOCATION ATTOMIC 
 ATTORNEY ATTORNEYTO ATTTACHMENT AU AU972 
 AUBREY AUDIBLE AUDIO AUDIT AUDITOR 
 AUG AUGUST AUGUST11 AUPELLSTORRS AURA 
 AURORA AUSTIN AUSTIN-WESTERN AUTHENTICATION AUTHOR 
 AUTHORITIES AUTHORITY AUTHORIZATION AUTHORIZATIONFOR AUTHORIZATIONS 
 AUTHORIZATIUON AUTHORIZATON AUTHORIZE AUTHORIZED AUTHORIZES 
 AUTHORIZING AUTHORS AUTHRIZATION AUTIO AUTO 
 AUTOCALVE AUTOCLAVE AUTOMATE AUTOMATIC AUTOMATICALLY 
 AUTOMATION AUTOMOBILE AUTOMOTIVE AUTOPOSY AUTOPSIES 
 AUTOPSY AUTORIZATION AUTORIZED AUX AUXILIARY 
 AUXILIERY AUXILLARY AUXILLIARY AVA AVAIBILITY 
 AVAILABILITY AVAILABILTIY AVAILABILTY AVAILABLE AVE 
 AVERAGE AVERY AVIATION AVIGNAC AVISORY 
 AVOID AVRES AW AW1 AW2 
 AW3 AW4 AW5 AWAIT AWAITING 
 AWARD AWARDED AWARDS AWARE AWAY 
 AWBR AWI AWING AWS AWU 
 AXIAL AXKERSON AXLINE AY AYERS 
 AYHEM AYRES AZ AZUSA B.W.MORTENSEN 
 B1 B73 BA990 BAB BABCOCK 
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 KEY WORD 
 BABTON BAC BACHAMN BACK BACKED-BUT 
 BACKGROUND BACKHOE BACKING BACKSIDE BACKUP 
 BACON BADEN BADER BADFGE BADG 
 BADGE BADGEMOCKUP BADGES BADGES. BADGING 
 BADLY BAFFLE BAG BAGDIS BAGGING 
 BAGS BAIL BAILEY BAIRD BAKCUP 
 BAKER BALAI BALANCE BALD6E BALDE 
 BALDWIN BALGAN BALIA BALL BALLRED 
 BALLSTONE BALLW BALTIMORE BAMBAWALLE BAND 
 BANERIAN BANK BANKER BANKS BAR 
 BAR10862A BARACADE BARBER BARDWELL BARIUM 
 BARKER BARKLEY BARLOW BARNES BAROCH 
 BAROMETER BARON BAROWELL BAROWSKI BARR 
 BARREL BARRELL BARRELS BARRICADE BARRIEL 
 BARRIER BARRIERS BARROUSKI BARROW BARROWSKI 
 BARRY BARS BARTELL BARTILETT BARTIN 
 BARTKUS BARTLE BARTLETT BARTON BARTOW 
 BARTWELL BARTZ BASCOM BASE BASED 
 BASIC BASIL BASIS BASKET BASSET 
 BASSETT BATALLION BATCHELDER BATCHELEDER BATCHELOR 
 BATELLE BATES BATESVILLE BATIE BATTELLE 
 BATTERIES BATTERY BATTLE BAUM BAUMAN 
 BAUMGARNER BAUNT BAUSCH BAUSER BAVMAN 
 BAW BAYLEY BB BCC BCM 
 BD BDA BDM BE BEAL 
 BEALE BEALL BEAM BEAMHOLE BEAMS 
 BEARD BEARING BEARINGS BEARN BEASLEY 
 BEATEAU BEAUFAIT BEAVERLAND BECHTEL BECK 
 BECKER BECKETT BECKMAN BECKSTRAND BECOME 
 BED BEEHAN BEEN BEERS BEETH 
 BEETLE BEETLEGENERAL BEFOR BEFORE BEGIN 
 BEGINNING BEGUN BEHAVIOR BEHIND BEING 
 BELIEVED BELL BELLHOUSING BELLS BELNAP 
 BELONGING BELONGINGS BELOW BELT BELTS 
 BELVIOR BELVOIR BENALDY BENCH BENCHARD 
 BENDING BENDIX BENEATH BENEFIT BENEFITS 
 BENGSTON BENHAM BENNION BENSON BENT 
 BENTEAU BENTLY BENTON BENTYEN BEO 
 BERG BERGEN BERGESON BERKELEY BERKELY 
 BERKLEY BERMAN BERN BERNIER BERNING 
 BERNSTEIN BERRETH BERRETT BERRY BERTONE 
 BERYLIUM BERYLLIUM BEST BETA BETTIS 
 BETTS BETWEEN BETZ BEUERLAND BEVERIDGE 
 BEVERLAND BEYON BEYOND BEYONE BF 
 BF3 BFBOARDMAN BG BI BIALEY 
 BIBLIOGRAPHY BICKEL BICKER BICKLE BID 
 BIDDER BIDDERS BIDDING BIDGET BIDS 
 BIDY BIEHL BIG BIGLER BILADEAU 
 BILES BILINGTON BILL BILLE BILLED 
 BILLEP BILLING BILLINGS BILLINGTON BILLS 
 BILS BIMONTHLY BIN BINDING BINGHAM 
 BINOCULAR BINOCULARS BIO BIOASSAY BIOGRAPHICAL 
 BIOGRAPHY BIOLOGICAL BION BIRCH BIRD 
 BIRDCAGES BIRDING BIRMINGHAM BISCHOFF BISHIP 
 BISHOP BISTLINE BISTOL BISTOLS BITLOW 
 BJ BKR BKT BL BLACK 
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 BLACKBURN BLACKFOOT BLACKLEDGE BLACKLOCK BLADE 
 BLADES BLAER BLAIR BLAKE BLAMELESS 
 BLANK BLANKET BLANKETS BLANKS BLARD 
 BLAST BLASTER BLASTING BLAW BLC 
 BLCOKS BLD BLDG BLDGS BLDS 
 BLE BLEIWEIS BLEIWERS BLEMLY BLIND 
 BLISE BLISS BLOC BLOCK BLOCKING 
 BLOCKMC1 BLOCKS BLOOD BLOORE BLOTTER 
 BLOTTING BLOW BLOWDOWN BLOWER BLOWERS 
 BLOWING BLOWN BLOWS BLUCACHER BLUE 
 BLUM BLURBS BLV BLVD BLVDF 
 BM BMI BNILLS BO BO3 
 BOA BOARD BOARDMAN BOARDMANS BOARDMEN 
 BOARDMENT BOARDS BOARED BOARER BOAT 
 BOB BOCK BOCKSTEDT BOCY BODIES 
 BODILY BODY BODY1 BODY2 BODY3 
 BOECKER BOEING BOGAAROT BOGGROLI BOGGS 
 BOGUE BOGUESPECIFICATIONS BOHEN BOHER BOHMANN 
 BOHREER BOHRER BOIL BOILE BOILER 
 BOILERHOT BOILERMAKERS BOILERREPAIR BOILERS BOILING 
 BOILINGNOISE BOILINGREACTORS BOISBLANC BOISE BOISJOLIE 
 BOL BOLELLA BOLSTER BOLT BOLTS 
 BOMB BOMBS BOMBUSTION BOND BONDS 
 BONES BONICELLI BONITO BONNEFOND BONNEFORD 
 BONNELL BONNER BONNET BONO BONUS 
 BOOK BOOKLET BOOKLETS BOOKS BOOM 
 BOOMING BOOMS BOOSTER BOOT BOOTH 
 BOOTIES BOOZ BOR BORAH BORAL 
 BORASCOPE BORASWKI BORATE BORATED BORAWKI 
 BORAWSKI BORAX BORAY BORD BORDNER 
 BORDSCOPE BORE BOREN BORESCOPE BORGAN 
 BORIAL BORIC BORING BORKOWSKI BORNE 
 BORON BORONCOATED BORONSTRIP BOROSCOPE BOROWSKI 
 BORROW BORROWED BORROWMAN BORUISKI BOSLEY 
 BOSS BOSSE BOSSEE BOSSES BOTH 
 BOTHERED BOTSCHELLER BOTTLE BOTTLED BOTTLES 
 BOTTOM BOULERS BOULEVARD BOUND BOUNDARY 
 BOURISKI BOUT BOUTELLE BOWAN BOWED 
 BOWEN BOWERS BOWIE BOWING BOWSER 
 BOX BOXES BOY BOYD BOYER 
 BOYLE BOYS BOYSOLIE BR BRABEC 
 BRABEK BRACE BRACES BRACING BRACKET 
 BRACKETS BRACKETT BRADLEY BRADY BRAIMIER 
 BRAINSTORM BRAITHWAITE BRAKE BRAM BRAMMER 
 BRANCAN BRANCH BRANOT BRAS BRASS 
 BRATAN BRATTON BRATURE BRAUN BRAVERY 
 BRAVN BRAZED BRAZILL BRAZILLES BREACH 
 BREACHMENT BREADOWN BREAK BREAKDOWN BREAKER 
 BREAKERS BREAKES BREAKFAST BREATHING BREDEN 
 BREIF BREIFING BRENEMAN BRENMAN BRENNAN 
 BRENTON BRETON BRETT BREUTER BREWER 
 BRIAN BRIDGE BRIDGECIRCUITS BRIDGES BRIEF 
 BRIEFED BRIEFING BRIEFINGS BRIEFLY BRIEN 
 BRIGADE BRIGG BRIGGS BRING BRIRD 
 BRISCO BRISCOE BRISCOEBRENTON BRISTOL BRISTOLS 
 BRITON BRITTAN BRITTEN BRITTON BRKR 
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 BRL BROAD BROADHEAD BROAWSKI BROCH 
 BROCHORE BROCHURE BROCHURES BROCK BROCKETT 
 BROKE BROKEN BRONZE BROOK BROOKBUSH 
 BROOKE BROOKEHENDRIX BROOKHAVEN BROOKS BROS 
 BROSKY BROTHERHOOD BROTHERS BROUGHT BROW 
 BROWER BROWING BROWN BROWNING BROWSKI 
 BRR BRTTAN BRUCER BRUMENKAMT BRUMMETT 
 BRUN BRUNDMEVER BRUNENKANT BRUNSWICK BRUSH 
 BRUSHES BRUSHLESS BRUST BRYAN BRYANT 
 BRYNES BS BSE BSO BT 
 BTU BU BUBBLE BUBBLES BUCHS 
 BUCK BUCKET BUCKETS BUCKLE BUCKLEY 
 BUCKWORTH BUD BUDAY BUDGE BUDGER 
 BUDGET BUDGETARY BUDGETING BUDGETS BUDGEWT 
 BUDOCK BUDOCKS BUDTGET BUFFED BUFFER 
 BUFFO BUGET BUIL BUILD BUILDI 
 BUILDIN BUILDING BUILDINGPHOTO BUILDINGREMOVED BUILDINGS 
 BUILDNGS BUILDUP BUILING BUILT BUILTS 
 BULB BULBS BULDING BULDINGS BULGE 
 BULGED BULILDING BULK BULLDOZER BULLETIN 
 BULLETIN1030A BULLETING BULLETINS BULLETON BULT 
 BUMPERS BUNDLE BUNDLES BUNEA BUR 
 BURDENS BURDICK BUREAU BURGESS BURGETT 
 BURGUS BURIAL BURIALL BURIED BURKE 
 BURKHARDT BURLIN BURMINGHAM BURN BURNA 
 BURNABLE BURNERS BURNS BURNT BURNUP 
 BURNUPPROFILE BURR BURROWS BURST BURT 
 BURTENSHAW BURY BUS BUSES BUSH 
 BUSHING BUSHINGS BUSHIPS BUSHMAN BUSHNELL 
 BUSHONG BUSINESS BUSTION BUSWAY BUT 
 BUTANE BUTION BUTLER BUTTE BUTTERFIELD 
 BUTTERFLY BUTTON BUTTONS BUTTS BUTZ 
 BUY BUYERS BV BV3 BVD 
 BVERYLLIUM BVLB BW BWC BWR 
 BXTENSION BY BYBEE BYBER BYER 
 BYPASS BYRD BYRMES BYRN BYRNE 
 BYRNES BYROM BYUPASS C00 C02 
 C0STS C10 C12 C130 C14 
 C16 C1W C23 C24 C25 
 C3 C312 C34 C37 C4 
 C40 C41 C42 C46 C529 
 C695 C7 C70 C80 C81 
 C83 C967 CA CA14 CA560A 
 CA7 CAB CABEL CABINET CABINETS 
 CABLE CABLES CABLESNSTRUMENTATI CABLING CACDS 
 CACOON CADAVER CADIUM CADMIM CADMIUM 
 CADRE CADREARTICLE CADREMAN CADRES CAFETERIA 
 CAFFEE CAGES CAH CAHILL CAHN 
 CAHNS CAILEY CAJFB CAL CALBRATIONS 
 CALCU CALCULA CALCULAITONS CALCULATE CALCULATED 
 CALCULATING CALCULATION CALCULATIONS CALCULATONS CALCULATOR 
 CALCULATORS CALDWELL CALENDAR CALENDER CALEY 
 CALIBER CALIBRATED CALIBRATING CALIBRATION CALIBRATIONS 
 CALIBRIATION CALIF CALIFORNIA CALL CALLAGHAN 
 CALLAHAN CALLAHEN CALLED CALLEY CALLING 
 CALLISTER CALLS CALLULATIONS CALOMETRIC CALORIMETER 
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 CALORIMETRIC CALWELL CAM CAMBRIDGE CAME 
 CAMER CAMERA CAMERABOX CAMERAL CAMERAMAN 
 CAMERAMEN CAMERAS CAMERASRADIATION CAMERMAMEN CAMERMAN 
 CAMERON CAMERS CAMMA CAMMIL CAMMILL 
 CAMP CAMPBELL CAMPO CAMS CAN 
 CANADA CANADIAN CANAS CANCEL CANCELATION 
 CANCELED CANCELLATION CANCELLED CANCELS CANDLE 
 CANFIELD CANFIELDR CANFIIELD CANGIELD CANHAM 
 CANISTER CANISTERS CANNAN CANNIBALIZATION CANNING 
 CANNON CANNOT CANSING CANTRELL CANVAS 
 CANVASS CAP CAPABILITIES CAPABILITY CAPABLE 
 CAPACITY CAPINSKY CAPITAL CAPITOL CAPLIN 
 CAPRE CAPS CAPSULE CAPSULES CAPT 
 CAPTAIN CAPTURE CAR CARBERRY CARBIDE 
 CARBON CARBONACEOUS CARD CARDE CARDES 
 CARDONA CARDS CARE CAREFULLY CARERAS 
 CAREY CARGO CARL CARLSEN CARLSON 
 CARLTON CARLVIK CARN CARNCROSS CAROC 
 CAROLINE CARPENT CARPENTER CARPENTERS CARRIAGE 
 CARRIED CARRIER CARRIES CARRIGG CARRING 
 CARROLL CARRY CARS CARSON CARSTAD 
 CART CARTER CARTRIDE CARTRIDGE CARVER 
 CARY CASE CASE1 CASE2 CASE4 
 CASEI CASES CASING CASK CASKET 
 CASKETING CASKETS CASKINGS CASKS CASLER 
 CASPER CASSIDY CAST CASTING CASTINGS 
 CASUALITIES CASUALITY CASUALTIES CASUALTY CAT 
 CATAIN CATALOG CATALOGS CATCH CATCHER 
 CATE CATEGORIES CATEGORY CATELOG CATERIA 
 CATHODE CATHODIC CATHY CATION CATIONINTERIM 
 CATLOG CATOLOG CAUFIELD CAUSE CAUSED 
 CAUSES CAUSING CAUTION CAUTIONED CAVE 
 CAVEDER CAVENDER CAWLER CAYE CB 
 CB3303 CB355 CB3551 CB3552 CB3730 
 CBS CBW CC CCAMERA CCAN 
 CCASKPAGE CCAUSE CCHEM CCLASSIFIED CCLUSHBAUG 
 CCNTRACT CCOLLECTING CCOMMUNICATION CCOND CCONSTRUCTION 
 CCONTRACT CCORE CCOST CCOTHING CCOY 
 CCPP CCRITICAL CCRRIGAN CCRUDELE CCUTTER 
 CD CDS CE CE! CE-2014 
 CE1 CE10 CE11 CE11CE12 CE12 
 CE12ID28 CE13 CE134 CE137 CE13ID43 
 CE14 CE14CE21 CE14CE6 CE14HF12 CE15 
 CE16 CE17 CE17CE18 CE18 CE19 
 CE1LEVINSON CE1LOCATED CE1POOLE CE2 CE2( 
 CE20 CE21 CE21BF3 CE22 CE223 
 CE23 CE23ID66 CE24 CE25 CE25MC14 
 CE26 CE26TV CE27 CE28 CE29 
 CE2L CE2MC16 CE3 CE30 CE31 
 CE31CE13 CE32 CE33 CE34 CE4 
 CE4CE16 CE4CE6 CE5 CE5CE15 CE6 
 CE6DECONTAMINATION CE7 CE7STARZEC CE8 CE9 
 CE9CE3 CE9EXPOSURE CE9TALBOTT CEACTIVATION CEASED 
 CECEILING CED13 CEDURE CEE CEG5 
 CEI CEI6 CEILI CEILING CEILINGS 
 CEIS CEK CELIBRATION CELL CELLIN 
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 CELLS CEMETERY CEMTRIFUGAL CEN CEN092 
 CEND CEND-128 CEND1003 CEND1005 CEND15458 
 CEND92 CENO CENSORED CENSORSHIP CENSUS 
 CENTER CENTERCONTRACT CENTERING CENTERS CENTRAL 
 CENTRIFUGAL CENTURY CEO CER CERA 
 CERAMIC CERAMICS CERCHIONE CEREMONIES CEREMONY 
 CERIFICATE CERIUM CERTAIN CERTIFICATE CERTIFICATES 
 CERTIFICATION CERTIFIED CERTIFY CES CESIUM 
 CET CEU0 CEU1 CEU12 CEU2 
 CEU4 CEUI CEUM CEWD CEZ 
 CF CF-625 CF13 CF23 CF3 
 CF6 CF613 CF623 CF626 CF637 
 CF646 CF668 CF669 CF7 CF9 
 CFA CFD CFH CFHT CFO 
 CFP CG CGRE CGW CH 
 CHAIN CHAINS CHAIRMAN CHAIRMANS CHAIRS 
 CHAL CHALK CHALKRIVER CHALMER CHALMERS 
 CHAMBER CHAMBERLIN CHAMBERON CHAMBERS CHAMGES 
 CHAMP CHANDLE CHANDLER CHANGE CHANGEABLE 
 CHANGED CHANGES CHANGING CHANNEL CHANNELS 
 CHAPAN CHAPER CHAPTER CHAPTER1 CHAPTER4205 
 CHAPTERS CHARACTER CHARACTERI CHARACTERISTIC CHARACTERISTICS 
 CHARBON CHARCOMATIC CHARGABLE CHARGE CHARGEABEL 
 CHARGEABLE CHARGED CHARGER CHARGES CHARGING 
 CHARIMAN) CHARLES CHARLIE CHARLMERS CHARLSON 
 CHARPENTER CHARPY CHART CHARTER CHARTS 
 CHASE CHATTERS CHATTES CHAUDLER CHEAPEST 
 CHEATLE CHECK CHECKED CHECKERED CHECKERER 
 CHECKHYNDMAN CHECKING CHECKLIST CHECKOFF CHECKOUT 
 CHECKPOINT CHECKRADIO CHECKS CHEERT CHEET 
 CHEIF CHELIUS CHEM CHEMICAL CHEMICALRADIOLOGICA 
 CHEMICALS CHEMISTRY CHEMPLAST CHEMPUMP CHEMPUMPS 
 CHERMANNE CHERNOCK CHERNOK CHERRY CHEST 
 CHESWORTH CHGD CHICAGO CHIEF CHIEFIDAHO 
 CHIEFS CHILDES CHILDS CHILEUS CHIP 
 CHIPS CHIRSTENSEN CHISHOLM CHLORIDE CHLORIMETER 
 CHLORINATION CHLORINATOR CHLORINATORS CHLORINE CHMBER 
 CHOCHETT CHOICES CHOPPER CHOSEN CHOTT 
 CHP CHRIS CHRISS CHRISTANSEN CHRISTENSEN 
 CHRISTENSENCONTAMIN CHRISTENSON CHRISTIANSEN CHRISTOPHERSEN CHRISTOPHERSON 
 CHROMALOX CHROMATE CHROME CHROMIUM CHRONICALING 
 CHRONICLE CHRONICLER CHRONLOGYS CHRONOLGIES CHRONOLGY 
 CHRONOLOBY CHRONOLOG CHRONOLOGICAL CHRONOLOGICALLY CHRONOLOGY 
 CHRONOMOGY CHRSTIANSEN CHUCK CHUGGING CHUMBERS 
 CHUNG CHURCH CHV CHWARTZ CHWIERUT 
 CI CI1 CI2 CI20 CIARLARIELLO 
 CIC CID CIG CIGARETTE CIL 
 CILITY CINTINUITY CIPP CIPPERLEY CIPPERLY 
 CIRCLE CIRCLED CIRCUIT CIRCUITEQUIPMENT CIRCUITRY 
 CIRCUITS CIRCUITY CIRCULAR CIRCULATED CIRCULATING 
 CIRCULATION CIRCULATIONDAMPER CIRCUMFERENCE CIRCUMFERENTIAL CIRCUMST 
 CIRCUMSTANCES CIRTIFICATE CIRUITRY CITATION CITATIONS 
 CITLOW CITY CIV CIVILIAN CIVLIAN 
 CJOHNSON CK CKECK CKECKS CKING 
 CL CL1 CL11 CL11203 CLA 
 CLAD CLADDING CLADING CLAIBRATION CLAIM 
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 CLAIMED CLAIMS CLAMATION CLAMED CLAMP 
 CLAMPING CLAP CLARE CLAREY CLARI 
 CLARIFICATION CLARITY CLARK CLARKE CLASIFIED 
 CLASS CLASSEN CLASSI CLASSIFI CLASSIFICAITON 
 CLASSIFICATION CLASSIFICATIONS CLASSIFIED CLASSIFIERS CLASSIFY 
 CLASSIFYING CLAUNCH CLAUSE CLAUSSIN CLAVER 
 CLAY CLAYBORN CLAYBORNE CLAYBURN CLAYGER 
 CLAYTON CLCLE CLE CLEAMUP CLEAN 
 CLEAN-UP CLEANED CLEANER CLEANERS CLEANING 
 CLEANLINESS CLEANOUT CLEANP CLEANUO CLEANUP 
 CLEANUPOPERATIONS CLEAR CLEARACE CLEARANCE CLEARANCES 
 CLEARANCESPHYSICAL CLEARED CLECK CLEEANUP CLEGG 
 CLEMAN CLEMENTS CLEN CLENAUP CLEVICE 
 CLI CLIFFOED CLIFFORD CLIMATIC CLIMATOLOGY 
 CLIMBER CLIMER CLINE CLINICAL CLIP 
 CLIPS CLJ CLM CLN CLOCK 
 CLOSE CLOSED CLOSEOUT CLOSEUP CLOSING 
 CLOSURE CLOSURES CLOTES CLOTH CLOTHES 
 CLOTHIN CLOTHING CLOUD CLOUGH CLOVIS 
 CLOWAR CLRANUP CLRN CLUB CLUTCH 
 CM CM1 CM2 CM22 CM23 
 CM27 CM4 CM9 CMCCOLLOM CMM 
 CMMENTS CMMISSIONERS CMMITTEE CMZ CN1 
 CN15 CN4 CND CNDENSE CNEDROW 
 CNSTRUCTION CNTACT CNTRACT CNTRACTS CNTRL 
 CNTROL CO CO2 CO58 CO60 
 COAKLEY COARRIVING COASTER COAT COATING 
 COATINGS COATS COAX COAXIAL COBALT 
 COBAT COBOLT COBUSTION COCCON COCHRAN 
 COCKED COCKS COCKUP COCMPANY COCO 
 COCOON CODE CODED CODER CODES 
 CODING CODN COEFFICIENT COEFFICIENTS COFF 
 COFFEE COFFEY COFFICIENT COFFIN COGNIZANCE 
 COGNIZANT COHAN COHEN COHERTY COHN 
 COIL COILS COIN COINCIDENCE COKE 
 COL COLD COLE COLEMAN COLER 
 COLEY COLL COLLAPSE COLLECT COLLECTED 
 COLLECTING COLLECTION COLLECTIONS COLLECTON COLLECTOR 
 COLLED COLLEGE COLLIER COLLIMATED COLLIMATOR 
 COLLINS COLLISTER COLLOM COLMAN COLON 
 COLONEL COLOR COLORA COLORADO COLORED 
 COLORS COLP COLS COLTURI COLUMBUS 
 COLUMN COLUMNS COM COMAND COMANY 
 COMB COMBAT COMBINATION COMBINE COMBINED 
 COMBO COMBS COMBUSITION COMBUSITON COMBUST 
 COMBUSTI COMBUSTIBLES COMBUSTION COMBUSTIONEERING COMBUSTIONENGINEERI 
 COMBUSTIONS COMBUSTON COMBUSTRON COMBUTION COME 
 COMENTS COMFO COMITTEE COMM COMMAND 
 COMMANDER COMMANDING COMMDISPATCH COMMENCING COMMENDABL 
 COMMENDATION COMMENDATON COMMENS COMMENT COMMENTS 
 COMMERCIAL COMMERCIALLY COMMETN COMMI COMMINGLED 
 COMMINICATIONS COMMINUCATIONS COMMISION COMMISIONER COMMISSION 
 COMMISSIONER COMMISSIONERS COMMISSIONS COMMITEE COMMITMENT 
 COMMITMENTS COMMITTE COMMITTED COMMITTEE COMMITTEE) 
 COMMITTEEACCIDENT COMMITTEEKALITINSKY COMMITTEES COMMITTENT COMMITTTEE 
 COMMNTS COMMO COMMODITY COMMON COMMOP 
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 COMMTITEE COMMUINICATIONS COMMUMICATION COMMUMICATIONS COMMUN 
 COMMUNCIATIONS COMMUNICATION COMMUNICATIONS COMMUNICATONS COMMUNMICATIONS 
 COMO COMP COMPA COMPACT COMPACTION 
 COMPAN COMPANIES COMPANY COMPANYSCOTT COMPARATIVE 
 COMPARED COMPARISON COMPARTMENT COMPARTMENTS COMPATABILITY 
 COMPATIBILITY COMPATIBLE COMPENSATED COMPENSATION COMPETITI0N 
 COMPETITION COMPILATION COMPLAINT COMPLE COMPLETE 
 COMPLETED COMPLETELY COMPLETENESS COMPLETING COMPLETION 
 COMPLEX COMPLIAN COMPLIANCE COMPLICATED COMPLIMENTRY 
 COMPO COMPONENETS COMPONENT COMPONENTS COMPORATION 
 COMPOSIT COMPOSITE COMPOSITION COMPOUND COMPOUNDS 
 COMPREHENSIV COMPREHENSIVE COMPRESSED COMPRESSION COMPRESSOR 
 COMPRESSORS COMPRESSSOR COMPTROLLER COMPUSTION COMPUTATION 
 COMPUTATIONS COMPUTED COMPUTER COMPUTING COMTAMINATED 
 COMTHIRTEEN COMUNMICATION COMUSTION CON CONAX 
 CONBTRACTOR CONBUSTION CONCENTRATION CONCENTRATIONS CONCEPT 
 CONCEPTS CONCEPTUAL CONCEPTUEL CONCERN CONCERNED 
 CONCERNING CONCERNS CONCLUDING CONCLUSION CONCLUSIONS 
 CONCLUSTION CONCLUSTIONS CONCO CONCRETE CONCUR 
 CONCURRENCE CONCURS COND CONDAIR CONDEN 
 CONDENCERS CONDENSATE CONDENSATECIRCULATI CONDENSE CONDENSER 
 CONDENSERS CONDENSING CONDENSOR CONDENSORPROCEDUR CONDENSORS 
 CONDI CONDIT CONDITION CONDITIONB CONDITIONING 
 CONDITIONOF CONDITIONPURPOSE CONDITIONS CONDON CONDUCT 
 CONDUCTANCE CONDUCTED CONDUCTING CONDUCTIVITY CONDUCTIVTY 
 CONDUCTOR CONDUIT CONE CONECTOR CONEN 
 CONER CONFERENC CONFERENCE CONFERENCES CONFIDENCE 
 CONFIDENTIAL CONFIELD CONFIGURATION CONFIGURATIONS CONFINE 
 CONFINED CONFINEMENT CONFIRM CONFIRMATION CONFIRMED 
 CONFIRMING CONFIRMS CONFISCATED CONFLICT CONFLICTING 
 CONFLICTS CONFLOW CONFORMED CONGRESS CONGRESSIONAL 
 CONGRESSMAN CONJUNCTION CONKLIN CONLAN CONLEY 
 CONLIN CONLON CONN CONNECICUT CONNECT 
 CONNECTED CONNECTICUT CONNECTINE CONNECTING CONNECTION 
 CONNECTIONS CONNECTOR CONNECTORS CONNELL CONNELLY 
 CONNER CONNOR CONOFLOW CONOSEAL CONPENSATION 
 CONPUCTIVITY CONRACT CONRACTING CONROL CONS 
 CONSENSER CONSEQUENCE CONSEQUENCES CONSERVATISM CONSIDERABLE 
 CONSIDERATION CONSIDERATIONS CONSIDERED CONSIDERING CONSISTENT 
 CONSISTS CONSOLE CONSOLE-CONTRACT CONSOLIDAITON CONSOLIDATE 
 CONSOLIDATED CONSOLIDATES CONSOTROL CONST CONSTANT 
 CONSTANTS CONSTITMENTS CONSTITUENTS CONSTITUTE CONSTRACT 
 CONSTRUC CONSTRUCION CONSTRUCITON CONSTRUCT CONSTRUCTION 
 CONSTRUCTIONS CONSTRUCTON CONSTRUSTION CONSTRUTION CONSTS 
 CONSTUCTION CONSTURCTION CONSULT CONSULTANT CONSULTANTS 
 CONSULTATION CONSULTING CONSUMED CONSUMERS CONSUMING 
 CONSUMPTION CONT CONT*RACT CONTACT CONTACT/AGENCY/DAT 
 CONTACTED CONTACTORS CONTACTS CONTAIMATED CONTAINED 
 CONTAINER CONTAINERS CONTAING CONTAINING CONTAINMENT 
 CONTAINS CONTAM CONTAMIN CONTAMINA CONTAMINANTS 
 CONTAMINATED CONTAMINATIED CONTAMINATIN CONTAMINATION CONTAMINATIONPUBLIC 
 CONTAMINATON CONTAMINATONS CONTARCT CONTEMPLATE CONTEMPLATED 
 CONTEMPLATING CONTENT CONTENTS CONTINAUL CONTINUAL 
 CONTINUANCE CONTINUATION CONTINUE CONTINUED CONTINUES 
 CONTINUITY CONTINUOU CONTINUOUS CONTINUOUSLY CONTMINATED 
 CONTMINATION CONTOL CONTOUR CONTR CONTRAAC 
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 CONTRAC CONTRACT CONTRACTDA CONTRACTED CONTRACTING 
 CONTRACTIVE CONTRACTNUMBER CONTRACTOR CONTRACTORPROCURE CONTRACTORS 
 CONTRACTR CONTRACTS CONTRACTUAL CONTRAT CONTRATOR 
 CONTRCT CONTRCTOR CONTREACT CONTRIBUTIONS CONTRNET 
 CONTRO CONTROL CONTROLCUBICLE CONTROLE CONTROLL 
 CONTROLLED CONTROLLER CONTROLLERS CONTROLLING CONTROLMATERIAL 
 CONTROLPOINT CONTROLROD CONTROLRODS CONTROLS CONTRTOL 
 CONTRUCTION CONTRUCTON CONTSTRUCITON CONTUANCE CONTYRACT 
 CONVAIR CONVECTION CONVENING CONVENTIONAL CONVER 
 CONVERSATION CONVERSATIONAL CONVERSATIONS CONVERSION CONVERSTION 
 CONVERTED CONVESATION CONVOY CONWAY COO 
 COODINATION COOK COOL COOLANT COOLDOWN 
 COOLED COOLER COOLERS COOLING COON 
 COONRACT COONTRACT COONTROL COOPER COOPERATION 
 COORDINATE COORDINATED COORDINATING COORDINATION COORDINATOR 
 COORDINATORS COORDNATOR COOST COPE COPES 
 COPIES COPORATION COPPER COPPER64 COPRE 
 COPY COPYING COPYRIGHT COR CORAL 
 CORBET CORBETT CORCKER CORCURRANCE CORD 
 CORDES CORDLEY CORDS CORE CORE-PRESSURE 
 CORE1 CORE2 COREDEACTIVATION COREEXAM COREII 
 COREIN CORELIFE COREMAP COREOF CORERADIATION 
 CORES CORKLEY CORLEY CORNER CORNETT 
 CORONER CORP CORPATION CORPORATE CORPORATION 
 CORPORATIONGAUGE CORPS CORPSE CORPSES CORRASION 
 CORRECT CORRECTED CORRECTIBLE CORRECTION CORRECTIONS 
 CORRECTIVE CORRECTOVE CORRELATION CORRESPONDANCE CORRESPONDENC 
 CORRESPONDENCE CORRESPONDENE CORRESPONDENTS CORRIGAN CORRISION 
 CORRISON CORRO CORRODE CORROSION CORSTER 
 CORTE COSBY COSIGNED COSNTRUCTION COST 
 COST-TYPE COSTELLO COSTFACTORS COSTFIXED COSTING 
 COSTON COSTS COTHING COTRACT COTT 
 COTTRELL COULD COULTER COUNCIL COUNLDNT 
 COUNSEL COUNT COUNTCE22 COUNTED COUNTER 
 COUNTERS COUNTING COUNTPLATE COUNTROL COUNTRY 
 COUNTS COUNTY COUPLER COUPLING COUPON 
 COUPONS COURIER COURSE COURT COURTESIES 
 COURTNEY COURTS COVE COVER COVERAGE 
 COVERALLS COVERALS COVERED COVERING COVERNING 
 COVERS COVNTRY COVRIER COWBOY COWPAR 
 COWPER CP CPFF CPIF CPM 
 CPP CPR1 CPS CPSOT CPT 
 CR CR51 CRACK CRACKED CRACKING 
 CRACKS CRAFT CRAGUN CRAIG CRAIGEN 
 CRAIN CRAMMER CRANE CRANEBOOM CRANES 
 CRANK CRAPH CRATE CRATED CRAWFORD 
 CRAYGEN CRBR CRC CRD CRDGUN 
 CRDM CRE CREAGAN CREASY CREATION 
 CREDELE CREDIBLE CREDIT CREDITS CRESCENT 
 CREUTZ CREW CREWE CREWS CRFF 
 CRI CRIDDLE CRIDELE CRIM CRISCO 
 CRIT CRITAL CRITERIA CRITICA CRITICAL 
 CRITICALITY CRITICALLY CRITICALS CRITICALTY CRITICISM 
 CRITICISMS CRITIQUE CRITS CRITZ CROCKER 
 CROCKET CROCKETT CROFT CROKETT CRONOLOGY 
 CROP CROPORATION CROPPED CROSBY CROSS 
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 CRP CRREL CRT CRT2 CRUCIFORM 
 CRUD CRUDDING CRUDEL CRUDELE CRUDELL 
 CRUDELLE CRUDELS CRUDLE CRUEDELE CRUEDLE 
 CRYSAL CRYSTA CRYSTAL CRYSTALS CS 
 CS134 CT CTEIN CTORRS CTS 
 CU CU64 CUARD CUBAY CUBICLE 
 CUBIOLE CUBUCLE CUFF CULLER CULVER 
 CUMBUSTION CUMER CUMMITTEE CUMULATIVE CUNBAR 
 CUNNINGHAM CURCUIT CURE CURIE CURIES 
 CURRAN CURRENT CURRENTLY CURSE CURT 
 CURTAILMENT CURTIS CURTON CURUES CURVE 
 CURVES CURVESMETHOD CUSHION CUSHMAN CUSHNER 
 CUSTMAN CUSTODIAN CUSTODIANS CUSTODY CUSTOM 
 CUSTOMS CUSTORIAN CUSTORY CUT CUTAWAY 
 CUTIE CUTLER CUTOFF CUTOUTS CUTS 
 CUTTER CUTTERS CUTTING CVONTRACT CW 
 CWB CWBILLS CWILSON CWO CWSILL 
 CY CY73 CYCEL CYCLE CYCLES 
 CYLINDER CYLINDRICAL CYRNES CYS CZAJKOWSKI 
 D.L.NEWCOMB D113017 D113018 D113019 D11301E 
 D113020 D113021 D113025 D113026 D113027 
 D113028 D113029 D11302E D113030 D113031 
 D113032 D113042 D113043 D113044 D113045 
 D26986B D29883D D29885E D313658 D33882 
 D34199 D365914 D43 D464 D59049 
 D62XW D657 D9 D9254 DA 
 DA44 DA44192ENG11 DA44192ENG9 DA44192ENGII DAA 
 DACAVER DADIUM DAEC DAGG DAHL 
 DAHLE DAHLQUIST DAHO DAILEY DAILY 
 DAITCH DAIZELL DAK DALE DALL 
 DALSELL DALT DALZELL DAMAGE DAMAGED 
 DAMAGES DAMERN DAMGAED DAMOUR DAMPER 
 DAMPERS DANGER DANGEROUSLY DANGERS DANIELS 
 DANIESL DANIS DAP DAPL DAPPEL 
 DARFOUR DARFT DARK DARLING DARRELS 
 DASATG DATA DATAOPERATION DATE DATED 
 DATEDF DATES DAUGHERTY DAUGHTERY DAUNBNER 
 DAVE DAVENPORT DAVID DAVIES DAVIS 
 DAVIS-BACON DAWSON DAY DAYE DAYS 
 DAYTON DAZELL DB DC DC394712 
 DCCONTRACT DCPP DD DDAATA DDAY 
 DDDATA DDEFENSE DDEVORE DDOSE DDR 
 DDRAWING DE DE1 DE14 DE15 
 DE17 DE2 DEACTIATION DEACTIVARION DEACTIVATE 
 DEACTIVATION DEACTIVATON DEAD DEADENS DEADINGS 
 DEADR DEAGRAM DEAL DEALING DEALS 
 DEAN DEAR DEARDEN DEARDON DEATH 
 DEATHGUARDIANSHIP DEATHS DEBBON DEBOISBLAN DEBOISBLANC 
 DEBOISBLANCE DEBOISLBANC DEBOLSBLANC DEBRIDEMENT DEBRIEFING 
 DEBRIES DEBRIS DEC DEC60 DECAY 
 DECEASED DECEMBER DECEMBER1 DECEMER DECIDE 
 DECISION DECISIONS DECK DECKER DECLAIRED 
 DECLARATION DECLARED DECLASSIFICATION DECLINE DECLINED 
 DECLINING DECNTAMINATION DECODECONTAMINATED DECOMPOSITION DECOMTAMINATION 
 DECON DECONT DECONTA DECONTAIMINATION DECONTAM 
 DECONTAMANATION DECONTAMANITION DECONTAMI DECONTAMIN DECONTAMINA 
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 DECONTAMINANTS DECONTAMINAT DECONTAMINATE DECONTAMINATED DECONTAMINATI 
 DECONTAMINATIN DECONTAMINATING DECONTAMINATIO DECONTAMINATION DECONTAMINATIONFREI 
 DECONTAMINATON DECONTAMINTAION DECONTMINATION DECOTAMINATIONREMO DECREASE 
 DECREASES DECREASING DECTAPHONE DECTECTION DEDDEN 
 DEDDENS DEDDINS DEDICATION DEDICATON DEEP 
 DEFAULT DEFECT DEFECTIVE DEFEN DEFENDANTS 
 DEFENSE DEFFERING DEFFUSION DEFI DEFICIENCIES 
 DEFICIENCY DEFICIENIES DEFICIENT DEFINED DEFINES 
 DEFINITELY DEFINITION DEFINITIONPERSONNEL DEFINITIONS DEFINITIVE 
 DEFLECTION DEFORMATION DEFORMED DEGOISBLANC DEGREE 
 DEGREES DEIGN DEIONIZED DEIONIZER DEISGN 
 DEITRICH DEL DELANEY DELAURA DELAVAL 
 DELAWARE DELAY DELAYED DELAYS DELCLASSIFICATION 
 DELEGATE DELEGATED DELEGATIN DELEGATION DELEGATIONSASSIST 
 DELEGATON DELETE DELETED DELETING DELETION 
 DELETIONS DELIBERATE DELIOSS DELISO DELIVER 
 DELIVERED DELIVERIES DELIVERY DELLAS DELLOS 
 DELON DELONG DELOS DELUCA DELWARE 
 DEMAND DEMAREE DEMENSIONS DEMIN DEMINERALIED 
 DEMINERALIZED DEMINERALIZER DEMING DEMITOR DEMITTER 
 DEMOLATION DEMOLISHED DEMOLITION DEMONSTRATION DEMOUR 
 DENDALL DENHAM DENIED DENNING DENNIS 
 DENSER DENSITY DENVER DENZIL DEONTAMINATION 
 DEPARTING DEPARTMENT DEPARTMENTS DEPARTURE DEPENDENT 
 DEPICTINGALPR DEPLETED DEPLETEDF DEPLETION DEPOISBLANC 
 DEPOIX DEPOSIT DEPOSITION DEPOSITS DEPOSTION 
 DEPOT DEPPENS DEPRECIATION DEPT DEPTH 
 DEPTHS DEPUTY DER DERENNE DERIS 
 DERISE DERIVED DERRY DERSON DES 
 DESASSEMBLY DESC DESCRIBE DESCRIBES DESCRIBING 
 DESCRIPTION DESCRIPTIONS DESCRIPTIVE DESEART DESERET 
 DESERT DESGIN DESGN DESHONG DESI 
 DESIGN DESIGNATE DESIGNATED DESIGNATIN DESIGNATION 
 DESIGNATIONS DESIGNDEVELOPMENT DESIGNED DESIGNERS DESIGNS 
 DESIGNSERVICE DESING DESIRED DESK DESLINING 
 DESPATCH DESPATCHER DESPOSAL DESPOSITION DEST 
 DESTRI DESTROYED DESTRUCTION DESTRUCTIVE DETACHED 
 DETAIL DETAILED DETAILS DETECT DETECTED 
 DETECTING DETECTION DETECTOR DETECTORS DETENATION 
 DETENSION DETENTION DETERGENT DETERMIN DETERMINATION 
 DETERMINATIONS DETERMINATONS DETERMINE DETERMINING DETERSEN 
 DETEX DETMER DETRICK DETROIT DETTENS 
 DETTLE DEV DEVAL DEVE DEVELOP 
 DEVELOPED DEVELOPEMENT DEVELOPEMTN DEVELOPING DEVELOPMEN 
 DEVELOPMENT DEVELOPMENTAL DEVELOPMENTS DEVEOPMENT DEVERE 
 DEVIA DEVIATE DEVIATION DEVIATIONS DEVICE 
 DEVICES DEVICWS DEVILIN DEVIS DEVISION 
 DEVLIN DEVOE DEVONE DEVORE DEVS 
 DEW DEWITOR DEXCRIBING DEXCRIPTIVE DEXTOR 
 DF DFEVORE DH DHCRGING DHDIERKS 
 DHIELDING DI DI21 DI30 DI82 
 DI94 DIAGNOSTIC DIAGRAHM DIAGRAM DIAGRAMMATICS 
 DIAGRAMS DIAL DIAMETER DIAMOND DIAMONP 
 DIAPHRAGM DIARY DIATION DIATOMACEOUS DIATOR 
 DIATRIBUTION DIAZ DIAZN DICATED DICATOR 
 DICK DICKENSON DICKSON DICKWORTH DICTAPHONE 
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 DICTATED DID DIDDENS DIDNT DIE 
 DIED DIELI DIEM DIERCTION DIERKS 
 DIERRO DIESEL DIETRICH DIETRICK DIETS 
 DIETZ DIFFERENCE DIFFERENCES DIFFERENT DIFFERENTIAL 
 DIFFICULT DIFFICULTIES DIFFRACTION DIFFRACTIONS DIFFUSION 
 DIFICATION DIFICIENCIES DIFINITION DIFOTINS DIGEST 
 DIGIOVINE DIGITAL DIL DILGORE DILL 
 DILLARD DILLION DILLON DILORE DILUTION 
 DIM DIMENSION DIMENSIONAL DIMENSIONS DIMENSIONSFROM 
 DIMS DINDINGS DINE DING DINGHAM 
 DINGMAN DIOCESE DIOXIDE DIPATCHER DIPRE 
 DIR DIRECT DIRECTED DIRECTING DIRECTION 
 DIRECTIONAL DIRECTIVE DIRECTIVES DIRECTLY DIRECTOR 
 DIRECTORS DIRECTORY DIRECTS DIRKS DIS 
 DISABILITY DISABLED DISAGREE DISAGREEING DISAGREEMENT 
 DISALLOWANCES DISAPPEARANCE DISAPPROVAL DISAPPROVED DISASSEMBLED 
 DISASSEMBLY DISASSMEBLY DISASTER DISASTERS DISC 
 DISCHA DISCHARGE DISCHARGED DISCHARGEDUCT DISCIPLINARY 
 DISCLAIMER DISCLOSURE DISCONNECT DISCONTINUANCE DISCONTINUATION 
 DISCONTINUED DISCONTINUITIES DISCOURAGED DISCOVERY DISCREAPANCY 
 DISCREPANCIES DISCREPANCY DISCRETION DISCRIPTION DISCUSS 
 DISCUSSED DISCUSSING DISCUSSION DISCUSSIONOF DISCUSSIONS 
 DISEASE DISES DISFIGURATION DISIGN DISIGNATIONS 
 DISK DISLOCATED DISLODGE DISLODGED DISLODGING 
 DISMANTLE DISMANTLED DISMANTLEMENT DISMANTLI DISMANTLING 
 DISMETER DISOIMETERS DISOMETERS DISP DISPATCH 
 DISPATCHE DISPATCHER DISPATCHING DISPENSARY DISPENSING 
 DISPERSION DISPLACEMENT DISPLAY DISPOL DISPOSAL 
 DISPOSED DISPOSING DISPOSITION DISPOSITIONING DISPOSITIONS 
 DISPOSITON DISPUTES DISROBED DISSEMINATION DISSOLUTION 
 DISSOLVED DISSOLVER DIST DISTANCE DISTANCES 
 DISTANT DISTIBUTION DISTORTED DISTR DISTRI 
 DISTRIBU DISTRIBUIN DISTRIBUION DISTRIBUTE DISTRIBUTIN 
 DISTRIBUTING DISTRIBUTION DISTRIBUTIONAPPARAT DISTRIBUTIONS DISTRIBUTON 
 DISTRIBUTYION DISTRIC DISTRICT DISTRUBUTION DITCH 
 DITCHED DITEX DITLOW DITTO DIV 
 DIVIN DIVINE DIVISION DIVISIONOF DIVISIONS 
 DIVISON DIVISTION DIXON DIZER DJ 
 DL DL1E2267 DLAGER DLEAN DLEANUP 
 DLR DM5 DMI DMRIDO DMS 
 DNMM DO DOA DOAN DOB 
 DOC DOCIMETER DOCIMETERS DOCKS DOCMENTS 
 DOCS DOCTOR DOCUME DOCUMENT DOCUMENTARY 
 DOCUMENTAT DOCUMENTATION DOCUMENTATIONOF DOCUMENTION DOCUMENTS 
 DOCUMENTS&RADIATIO DOD DODD DODDS DODGE 
 DOE DOES DOESES DOESNT DOESS 
 DOESTER DOHERTY DOHNSON DOI DOLE 
 DOLLAR DOLLARS DOLLY DOMAN DOMESTIC 
 DON DONAGHY DONAHOO DONALD DONAVAN 
 DONE DONEGAN DONEGAW DONELLY DONN 
 DONNEGAN DONNELL DONNELLY DONNELY DONOVAN 
 DONT DONTS DOODLES DOOR DOORS 
 DOORWAY DOORWAYS DOP DORE DOROTHY 
 DOROUGHTY DOS DOS1 DOSAGE DOSAGES 
 DOSAGES0-145 DOSE DOSEAGE DOSEAGES DOSEMC5 
 DOSEMETRIC DOSEREADINGS DOSES DOSESE DOSESHF16 
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 KEY WORD 
 DOSESHFS DOSGE DOSI DOSIM DOSIMETER 
 DOSIMETERS DOSIMETOR DOSIMETR DOSIMETRX DOSIMETRY 
 DOSIMETTER DOTIES DOTSON DOUBEL DOUBLE 
 DOUE DOUGH DOUGHERTY DOUGLAS DOUGWAY 
 DOUGWORTH DOUSED DOVRE DOW DOWEL 
 DOWN DOWNEY DOWNWIND DOYL DOYLE 
 DP DPR DPYLE DR DR1 
 DRA DRAFT DRAFTED DRAFTING DRAFTS 
 DRAFTSMEN DRAGGED DRAGGING DRAIN DRAINAGE 
 DRAINED DRAINING DRAINS DRAKE DRALEY 
 DRANEY DRAPALIK DRAPER DRAPILIK DRATING 
 DRAW DRAWIG DRAWIN DRAWING DRAWINGINGS 
 DRAWINGS DRAWINGSSPECIFICATI DRAWN DRAWOUT DRD 
 DRDEB DREAWING DREKLER DRESS DRESSED 
 DRESSING DREXLER DREXLLER DREXLLLR DREXLLR 
 DRG DRIERS DRIFTING DRILL DRILLED 
 DRILLING DRILLINGS DRINKING DRISCALL DRIVE 
 DRIVEASSEMBLY DRIVEN DRIVER DRIVERESET DRIVES 
 DRIVING DROLLINGER DROP DROPPABLE DROPPED 
 DROPPING DROPS DROVE DRR04 DRR05 
 DRR06 DRULLIAN DRUM DRUMS DRWG 
 DRY DRYER DRYING DS DS01 
 DS144 DSCHWARTZ DSK DSPATCHER DSTAG 
 DTD DTERMINATIONS DU DUAL DUARD 
 DUBAY DUBOY DUCHWORTH DUCKSWORTH DUCKWORT 
 DUCKWORTH DUCKWORTHSAGER DUCT DUCTING DUCTS 
 DUCWORTH DUDA DUDMAN DUE DUGWAS 
 DUGWAX DUGWAY DULSKY DULY DUMMER 
 DUMMY DUMNAM DUMONT DUMP DUMPING 
 DUMPSTER DUNBAR DUNCAN DUNCHEL DUNCKEL 
 DUNGLAS DUNHAM DUNKIN DUNLAP DUNN 
 DUNNAM DUNNING DUNSTONE DUPLICATE DUPLICATES 
 DUPLICATION DUPLICTE DUPLIMATS DUPONT DURATION 
 DURCO DURE DURILL DURING DURNG 
 DURRILL DUST DUT DUTIES DUTY 
 DV DVIS DVOSKIN DWG DWIGANS 
 DWIGGINGS DWIGGINS DWIGHT DWITCH DWOOLLACOTT 
 DWORSHAK DX DYE DYER DYING 
 DYKES DYMO DYNALOG DYNAMASTER DYNAMIC 
 DYNAMIL DYNASERVO DYNOGRAPH DZIADZKA E1 
 E125 E13 E139 E174 E2 
 E21 E22 E24 E26 E27C 
 E28 E28380 E29 E3 E350 
 E351 E352 E353 E354 E360 
 E361 E46 E4T E52 E53 
 E54 E60 E62 EA EAAST 
 EACH EAKILDSON EAR EARL EARLY 
 EARNED EARPHONES EARTH EARTHWORK EASE 
 EAST EASTE EASTERN EASTMAN EATERS 
 EATON EAUPELL EB EBDON EBER 
 EBERLINE EBERSOCE EBERSOL EBERSOLE EBR 
 EBR1 EBRI EBRIDGEMENT EBRIS EBWR 
 EC ECC ECE ECHEVARRIA ECHO 
 ECKERMANN ECKRICH ECOEB ECOLOGY ECONOMICS 
 ECONOMY ECOVERY ECSURSION ECTICUT ED 
 ED94 EDDIE EDDY EDGE EDGERTON 
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 KEY WORD 
 EDIE EDIFICATON EDISON EDIT EDITED 
 EDITING EDITOR EDITORIAL EDITORS EDL 
 EDNIE EDNIEOFFICE EDNRE EDOSE EDSTROM 
 EDUCATION EDWARD EDWARDS EDWIN EDWTR 
 EE EENTRY EEQUIPMENT EERING EESTIMATE 
 EET EEXPOSURE EF EFEC EFECT 
 EFF EFFECT EFFECTIVE EFFECTS EFFICIENCY 
 EFFIENCY EFFLUENT EFFLVENT EFFORT EFFORTS 
 EFLECTIONS EG EG1 EG18 EG2 
 EGAN EGG EGLIN EGOTIATIONS EHRLICH 
 EIEIZBURCHER EIGEN EIGHT EIGHTH EIND 
 EINEIGEL EINEIGL EIS EISENBUD EITHER 
 EITSEN EITSON EJECTER EJECTION EJECTOR 
 EJECTORS EL EL5061 ELAPSED ELASTIC 
 ELB ELCO ELD ELDREDGE ELDRIDGE 
 ELEC ELECT ELECTIC ELECTICAL ELECTIRC 
 ELECTONIC ELECTORNIC ELECTR ELECTRIANS ELECTRIC 
 ELECTRICA ELECTRICAL ELECTRICALLY ELECTRICAN ELECTRICIAN 
 ELECTRICIANS ELECTRICIC ELECTRICS ELECTRO ELECTROC 
 ELECTRODES ELECTROMAG ELECTROMAGNET ELECTROMAGNETIC ELECTROMETER 
 ELECTRONIC ELECTRONICALLY ELECTRONICS ELECTRROMAGNET ELECTYRIC 
 ELECTYRICAL ELEMEN ELEMENT ELEMENTAL ELEMENTARY 
 ELEMENTS ELEMTARY ELEMTNS ELETRIC ELEVATED 
 ELEVATION ELEVATIONS ELEVEN ELIAS ELIGIBILITY 
 ELIMINATE ELIMINATED ELIMINATOR ELIZABETH ELKHART 
 ELKS ELL ELLETT ELLIOT ELLIOTT 
 ELLIS ELLS ELLSWORTH ELVALUATION EM 
 EMBETON EMBLETON EMBRITTLEMENT EMELTON EMERG%ENCY 
 EMERGENCIES EMERGENCY EMERGENCYVEHICLE EMERGIZING EMF 
 EMGINEERING EMGLETON EMISSION EMMISSION EMOTIONAL 
 EMPELTON EMPERLY EMPIRICAL EMPLOYE EMPLOYED 
 EMPLOYEE EMPLOYEES EMPLOYER EMPLOYMENT EMPLYEE 
 EMPTYLOG EMS EMTERED EMUSGAI EN 
 ENC ENCL ENCLDING ENCLOSED ENCLOSING 
 ENCLOSURE ENCLOSURE1 ENCLOSURE3 ENCLOSURES END 
 ENDATIONS ENDED ENDEVCO ENDICE ENDING 
 ENDPLATE ENDRIX ENDURANCE ENERG ENERGY 
 ENERGYCOMMISSION ENERY ENFINEERING ENFORCEMENT ENG 
 ENG11 ENGAGE ENGAGED ENGAGEMENT ENGEERING 
 ENGELKER ENGENEERING ENGIN ENGINE ENGINEE 
 ENGINEEING ENGINEER ENGINEERIN ENGINEERING ENGINEERINGACNP 
 ENGINEERINGCONTRACT ENGINEERINGL ENGINEERINGS ENGINEERNG ENGINEERS 
 ENGINEGRS ENGINERING ENGINERRING ENGINES ENGINNERING 
 ENGLISH ENGLUND ENGNEEING ENGR ENGRD 
 ENGRG ENGRS ENGRY ENGSTROM ENHANCEMENT 
 ENI ENKE ENKES ENKLE ENLARGE 
 ENLARGEMENTS ENLARGER ENLISTED ENNIS ENNKE 
 ENNOR ENQUIRY ENR1C0 ENRICHED ENRICHMENT 
 ENRICHMENTPROGRAM ENROLLMENT ENROUTE ENRY ENSIGN 
 ENST ENSURE ENT ENTE ENTER 
 ENTERD ENTERED ENTERING ENTERSL1 ENTHALPY 
 ENTINEERING ENTITLED ENTITLEMENT ENTITLEMENTS ENTR 
 ENTRANCE ENTRIES ENTRIESDOSES ENTRIESE ENTRY 
 ENTRY610222 ENTRYREPORTS ENTS ENTY ENUNCIATOR 
 ENVELOPE ENVELOPES ENVESTIGATION ENVIROMENTAL ENVIRON 
 ENVIRONMENT ENVIRONMENTAL ENVIRONMENTS ENVIRONMETAL ENVIRONS 
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 KEY WORD 
 EO EOCR EP EPARATORY EPC 
 EPLOYEES EPNIE EPPICH EPR010 EPR012 
 EPR013 EPR014 EPR015 EPR016 EPR017 
 EPR018 EPR06 EPR09 EPRO10 EPRO12 
 EPRO13 EPRO14 EPRO15 EPRO17 EPRO6A 
 EPRO8 EPRO9 EQIPMENT EQIUIPMENT EQUAL 
 EQUALIZATION EQUALLY EQUATION EQUATIONS EQUENCE 
 EQUIATION EQUIIPMENT EQUILIBRIUM EQUIMENT EQUIOMENT 
 EQUIP EQUIPMENT EQUIPMENTNEIL EQUIPMGNT EQUIPPED 
 EQUYIPMENT ER ERATING ERATIONAL ERATOR 
 ERCO ERDL ERECT ERECTING ERECTION 
 ERGAN ERGEM ERGEN ERICKSEN ERICKSON 
 ERICKSONB ERICSON ERIKSON ERISKSON ERLEWINE 
 ERLWINE ERNIE ERNST ERO15 ERPL 
 ERPO10 ERR ERR01 ERR010 ERR011 
 ERR01112 ERR013 ERR014 ERR015 ERR016 
 ERR017 ERR018 ERR019 ERR019A ERR02 
 ERR020 ERR021 ERR021A ERR022 ERR024 
 ERR026A ERR027 ERR028 ERR028B ERR029 
 ERR02A ERR02B ERR03 ERR030 ERR032 
 ERR033 ERR034 ERR035 ERR04 ERR05 
 ERR06 ERR07 ERR08 ERR09 ERRAMOUSPE 
 ERRATA ERRATE ERRATIC ERRECT ERRICKSON 
 ERRO ERRO1 ERRO35 ERROR ERS 
 ERTLER ERWIN ERY ES ES1 
 ES5 ES6 ESCO ESCORT ESCORTED 
 ESCORTING ESCORTS ESKILDON ESKILDSEN ESKILDSON 
 ESKILOSON ESQ ESS EST ESTAABLISH 
 ESTABLISH ESTABLISHED ESTABLISHES ESTABLISHING ESTABLISHMENT 
 ESTABLISHMENTS ESTATE ESTBLISHED ESTIMATE ESTIMATED 
 ESTIMATES ESTIMATING ESTIMATION ET ET2 
 ETA ETC ETCETRA ETCHING ETER 
 ETHER ETHERINGTON ETORIAL ETR ETRC 
 ETTS ETY ETZ EUGENE EUIPMENT 
 EUNICE EVA EVACUATE EVACUATION EVACULATION 
 EVACUTION EVAL EVALU EVALUATE EVALUATING 
 EVALUATION EVALUATIONCE3 EVALUATIONS EVALUATON EVALURATION 
 EVAN EVANS EVANSTON EVAPORATION EVEN 
 EVENDALE EVENING EVENS EVENT EVENTBODY 
 EVENTS EVENTUALLY EVERLASTING EVERY EVERYTHING 
 EVIDENCE EVOLUTION EW EW4 EWUIPMENT 
 EWXOCWEY EX EXACT EXAM EXAMINATION 
 EXAMINATIONS EXAMINATON EXAMINE EXAMINER EXAMINGING 
 EXAMINING EXAMPLE EXAMPLES EXAMS EXCAVATION 
 EXCAVATIONS EXCELLENT EXCEPT EXCEPTION EXCEPTIONS 
 EXCERPT EXCERPTS EXCERTS EXCESS EXCESSIVE 
 EXCHANGE EXCHANGER EXCHANGERS EXCITATION EXCLUDE 
 EXCLUDING EXCLUSION EXCLUSIVE EXCPENSES EXCURIONS 
 EXCURSION EXCURSIONS EXCURSTON EXCUSION EXEC 
 EXECTIVE EXECUTE EXECUTED EXECUTION EXECUTIVE 
 EXEMPT EXEMPTION EXERCISE EXERPTED EXHANGERS 
 EXHAUST EXHAUSTED EXHAUSTION EXHIBIT EXHIBITI 
 EXHIBITS EXIDE EXIST EXISTANCE EXISTED 
 EXISTING EXIT EXITING EXITS EXMPLOYMENT 
 EXP EXPANDED EXPANSION EXPANSIONEQUIPMENT EXPANSON 
 EXPECTED EXPEDIENT EXPEDITE EXPEDITED EXPEERIENCE 
    Page 18 of 57 







 


G-19  


 KEY WORD 
 EXPEERIMENT EXPENDED EXPENDITORES EXPENDITURE EXPENDITURES 
 EXPENSE EXPENSES EXPENSIVE EXPERIENCE EXPERIENCEABWR 
 EXPERIENCED EXPERIENCES EXPERIMENT EXPERIMENTAL EXPERIMENTATION 
 EXPERIMENTS EXPERIMET EXPERMENT EXPERSES EXPERT 
 EXPERTS EXPIERIENCES EXPIRATION EXPIRED EXPLAIN 
 EXPLAINED EXPLANATION EXPLANATIONS EXPLANATORY EXPLODED 
 EXPLOISION EXPLORATION EXPLORED EXPLOSIION EXPLOSION 
 EXPLOSIONS EXPLOSIVE EXPLOSIVES EXPLSURES EXPLUSIVE 
 EXPOOSURES EXPOSED EXPOSRE EXPOSRUE EXPOSURE 
 EXPOSURES EXPPANSION EXPPENSE EXPPENSES EXPPERIMENT 
 EXPPIMENT EXPPLOSION EXPPOSURE EXPPPRIMENT EXPRESS 
 EXPRESSED EXPULSION EXT EXTEND EXTENDE 
 EXTENDED EXTENDS EXTENDSION EXTENSIO EXTENSION 
 EXTENSIONS EXTENSIVE EXTENT EXTENTION EXTERION 
 EXTERIOR EXTERIORS EXTERNAL EXTINGUISHER EXTINGUISHING 
 EXTIONSION EXTRA EXTRACT EXTRACTED EXTRACTION 
 EXTRACTOR EXTRAPOLATION EXTRAPOLATIONPROGR EXTREMELY EXTRUDED 
 EXXAMINATION EYE EYEBOLT EYED F.F.CHRUCH 
 F01A F11 F19 F2 F26 
 F266 F4T F501 F503 F55 
 FA FAA FAANS FAB FABR 
 FABRIC FABRICAION FABRICAT FABRICATE FABRICATED 
 FABRICATION FABRICATON FABRICATOR FABRICATORS FABRICTE 
 FAC FACE FACETS FACILITATE FACILITATES 
 FACILITES FACILITI FACILITIES FACILITY FACILITYSUBCONTRACT 
 FACING FACTOR FACTORS FACTORY FACTS 
 FACTUAL FACTURING FADDEN FAIL FAILED 
 FAILURE FAILURES FAIRING FALL FALLOUT 
 FALLS FALSE FALSIFIED FAMILIARIZATION FAMILIARIZE 
 FAMILY FAMPELL FAN FAND FANNING 
 FANROOM FANS FAOR FAPPEN FARKAS 
 FARLEY FARM FARMER FARNSWORTH FARREL 
 FARRELL FARREN FARRIS FAS FAST 
 FASTERERS FASTNERS FATAL FATALITIES FATALLY 
 FATHER FATIGUE FAU FAULTY FAUNA 
 FAUNELL FAUPELL FAUPELLCONLEY FAUST FAVOR 
 FAY FB FBACWORLEY FBI FC 
 FCF FCILITIES FD FD2 FD22 
 FD30 FDA FDR FDWTR FE 
 FEACTOR FEASABILITY FEASIBILITY FEASIBLE FEATHERINGHAM 
 FEATURE FEATURES FEB FEB3 FEBRAURY 
 FEBRUARY FEBRUARY16 FEBRURY FEBUARY FED 
 FED02 FEDERAL FEDERATION FEDOL FEDWATER 
 FEE FEED FEEDBACK FEEDER FEEDING 
 FEEDWATER FEES FEET FEEWATER FEGLES 
 FEIEIZBUCHER FEIERBACHER FEIERBACKER FEIERBOCK FEIL 
 FEIRBAKCER FENCE FENCED FENCH FENDER 
 FENESTRA FENGLER FENGLES FENNER FENWAL 
 FENWELL FER FERGLES FERGUSON FERIOR 
 FERMI FERNANDEZ FERRANDO FERRICK FERROTHERM 
 FERRULE FERUGSON FESCUE FET FF 
 FFADDEN FFAST FFEIL FFILM FFNDS 
 FFOR FFUEL FFUNDING FG FGENGLER 
 FGOR FH18 FH23 FH57 FHENDRIX 
 FHP FI FI11 FIANL FIBER 
 FIBERGLAS FIBERS FIBROUS FICILITIES FICILITY 
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 KEY WORD 
 FICTION FIDO FIE FIEDLER FIEL 
 FIELD FIELDID48 FIELDING FIELDS FIERBACHER 
 FIFTEEN FIFTH FIG FIG2 FIG3 
 FIG4 FIG7 FIG8 FIGENSHAU FIGHT 
 FIGHTING FIGURE FIGURE1 FIGURE2 FIGURE3 
 FIGURE5 FIGURE6 FIGURES FIILLMORE FIILTER 
 FIL FILDMORE FILE FILED FILES 
 FILIMORE FILING FILINGS FILL FILLED 
 FILLING FILLMORE FILLTIME FILLWASE FILM 
 FILMBADGES FILMING FILMORE FILMS FILTER 
 FILTERED FILTERING FILTERS FILTERSSOIL FIN 
 FINAL FINALIZE FINAN FINANCE FINANCIAL 
 FINANCING FINAR FIND FINDING FINDINGS 
 FINE FINEMAN FINES FINGER FINGERNAIL 
 FINGERNAILS FINGERPRINT FINGERPRINTS FINISH FINISHED 
 FINK FINKE FINLAY FINLEY FINN 
 FINNED FINNING FINSERGN9 FINVESTIGATION FIRE 
 FIREALARM FIREARMS FIRED FIREFIGHTER FIREFIGHTING 
 FIREMAN FIREMEN FIREPROOFING FIRETRUCK FIRM 
 FIRMS FIRS FIRST FISCA FISCAL 
 FISCHER FISH FISHBEIN FISHER FISION 
 FISK FISSION FISSIONABLE FISSIONS FISSON 
 FIT FITER FITSON FITTED FITTING 
 FITTINGS FITZGIBBON FITZIMON FITZPATRICK FIVE 
 FIW FIWKE FIX FIXED FIXED-COMPOSITION 
 FIXING FIXTURE FIXTURES FJS FL 
 FL1 FLAG FLAKES FLALNGE FLAMABLE 
 FLAMMABILITY FLANGE FLANGED FLANGES FLASH 
 FLASHING FLASK FLAT FLATBED FLATS 
 FLATTENING FLAW FLENGE FLETCHER FLEX 
 FLEXATALIC FLEXETTALIC FLEXIBLE FLEXITALLIC FLEXITE 
 FLH FLIGHT FLIGHTS FLIN FLINN 
 FLOAT FLOATING FLOBERG FLOOD FLOOR 
 FLOORREMOVED FLOOW FLORA FLOUR FLOW 
 FLOWCHART FLOWMETER FLOWOR FLOWS FLOY 
 FLUBACKER FLUCT FLUCTUATION FLUHARTY FLUID 
 FLUKE FLUMING FLUOR FLUOROMETRIC FLURRY 
 FLUSH FLUX FLUXWIRE FLXGARE FLYGARE 
 FLYNN FM FMC FMILLER FN 
 FN1 FO FOAMED FOCAL FOCUS 
 FOERY FOIA FOIL FOILD FOILS 
 FOLD FOLDER FOLDERS FOLEY FOLK 
 FOLLIARD FOLLOW FOLLOWER FOLLOWERS FOLLOWING 
 FOLLOWUP FONG FONTAINE FOO FOOD 
 FOOR FOOT FOOTAGE FOOTE FOR 
 FORALPR FORBES FORCE FORCES FORD 
 FORE FORECAST FORECASTED FORECASTING FORECASTS 
 FOREGROU FOREGROUND FOREIGN FORFAMILY FORFY1962 
 FORGED FORGOT FORGOTSON FORK FORKATHLYN 
 FORKED FORKLIFT FORLATE FORM FORMA 
 FORMAL FORMALIZATION FORMAT FORMATIN FORMATION 
 FORMATIONIN FORMEDICAL FORMERLY FORMS FORMULAS 
 FORMULES FORMULI FORPELLET FORREMOVING FORRER 
 FORREST FORRY FORSGREN FORSL1 FORSPECIAL 
 FORT FORTIER FORTY FORUM FORWARD 
 FORWARDED FORWARDEDMARTIN FORWARDING FOST*ER FOSTER 
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 KEY WORD 
 FOSTOR FOULING FOULINGSOLUBILITY FOUND FOUNDAION 
 FOUNDATION FOUNDATIONS FOUNDRY FOUR FOURTEEN 
 FOURTH FOURTHS FOWLER FOX FOXBORO 
 FP FP1 FP2 FP3 FPI 
 FR FRACTION FRACTURE FRACTURED FRAINAGE 
 FRAME FRAMES FRAMEWORK FRAMING FRANCE 
 FRANCIS FRANCISCO FRANK FRANKNESS FRED 
 FREDERICK FREE FREED FREEDOM FREEMAN 
 FREEZE FREEZING FREIGHT FREIGHTDOOR FREIGHTDOORDECONTA 
 FREMLING FRENCH FREQUENCY FREY FRICK 
 FRICKEY FRICTION FRIDAY FRIDL FRIEF 
 FRIEND FRINGE FRISKER FRM FRO 
 FROEMMING FROM FROMAN FROMCF622 FROMCLOTHING 
 FROMDOORWAY FROMS FRON FRONT FROST 
 FROZEN FRYE FS FT FU 
 FUCTIONAL FUE FUEL FUELED FUELELEMENT 
 FUELS FUGURE4 FULE FULFILLING FULFLO 
 FULFLOW FULL FULLMER FULLTIME FULLY 
 FULTON FUME FUNCITIONAL FUNCTION FUNCTIONAL 
 FUNCTIONING FUNCTIONS FUND FUNDAMENTALS FUNDED 
 FUNDING FUNDNG FUNDS FUNERAL FUNERIAL 
 FUNK FUNNEL FUNTION FURING FURNACE 
 FURNACES FURNISH FURNISHED FURNISHING FURNISHINGS 
 FURNISHLABOR FURNITURE FURR FURTHER FURTHERPROCEDURES 
 FUSE FUSED FUSION FUT FUTURE 
 FUZAK FV FW FW1 FW2 
 FW3 FW4 FW5 FW6 FWD 
 FWM FY FY!974 FY1959 FY1960 
 FY1961 FY1962 FY59 FY60 FY61 
 FY62 FY63 FY77 G.VOELZ G1 
 GA GA1 GAAMMIL GABBERT GABLE 
 GABRIELE GABRIELSON GADGE GADOLINIUM GADRE 
 GAENGER GAGE GAILAR GAILER GAIN 
 GAINED GAL GALANES GALE GALENAS 
 GALIGHER GALLAGHER GALLED GALLION GALLIVAN 
 GALLON GALLONS GALLOP GALVANOMETER GAM 
 GAMA GAMBLE GAMILL GAMM GAMMA 
 GAMMARAY GAMMAS GAMMEL GAMMELL GAMMIL 
 GAMMILL GAMMILLHORAN GANNON GANT GARCIA 
 GARDINER GARDNER GARMENT GARN GARNER 
 GARRETT GARRISON GARRISSON GARRY GARY 
 GARYSON GAS GASCOUS GASEOUS GASES 
 GASKET GASKETS GASSING GASTANK GASTINEAU 
 GATE GATEHOUSE GATES GATETURNED GATHAWAY 
 GATHER GATHERING GAU GAUGE GAUGES 
 GAUM GAURDHOUSE GAVE GAVIN GAYLEN 
 GAZAWAY GB GBPAGE GC GC7 
 GCR GCRE GCRE1 GCREFOR GCRS 
 GDA GE GE1 GE18 GE19 
 GE9 GEA GEAR GEARED GEARMOTOR 
 GEARS GEEL GEG GEGG GEH 
 GEI GEIGER GEILER GELLER GEN 
 GEND GENE GENERA GENERAL GENERATED 
 GENERATING GENERATION GENERATIOR GENERATOR GENERATORISODOSE 
 GENERATORS GENERL GENERTOR GENIE GEOMETRICS 
 GEORGE GERBEL GERDEL GERDELSTROM GERGUSON 
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 KEY WORD 
 GERHART GERMAN GERMANTOWN GERMATOWN GERMERHSUSEN 
 GERN GESSING GET GETA GETMAN 
 GETTING GF GF18 GFEYT GFI 
 GFP GFRIEND GG GGAGE GGP 
 GH GH1 GH11 GH13 GH14 
 GH15 GH2 GH3 GH4 GHAN 
 GHREENLAND GHTOUGH GI GI42 GIA 
 GIAMBASSO GIAMBOSO GIAMBUSSO GIBBONS GIBBS 
 GIBSON GIDNEY GIEVINE GILBERT GILDERSLEEVE 
 GILES GILLIES GILTOW GIMBUSSO GINEERING 
 GINGEL GINKEL GINKELHM GINKELID18 GINKLE 
 GINREL GIPPER GIRDERS GIRLS GITLAW 
 GITLON GITLOW GITTAR GIVE GIVEN 
 GIVING GIWEN GJ GLAND GLANDS 
 GLANGE GLANGES GLANVILLE GLASS GLASSES 
 GLEN GLESON GLOBE GLOE GLOOR 
 GLOSSARY GLOSSIERS GLOSSIES GLOVE GLOVER 
 GLOVES GLRE GLVOELZ GLYNN GM 
 GMTUBE GN GN0 GN1 GN10 
 GN11 GN12 GN13 GN14 GN15 
 GN16 GN18 GN19 GN2 GN22 
 GN3 GN4 GN5 GN6 GN7 
 GN8 GN9 GN9GN10 GNE GNEC 
 GNI GNS GNTION GNUSEN GO 
 GOALS GOBBLE GOC GOES GOGAN 
 GOHEN GOHRER GOI GOINEO GOINER 
 GOING GOLB GOLD GOLD198 GOLDBERG 
 GOLDEFBERG GOLDEN GOLDENBERG GOLDSTEIN GONIER 
 GONTER GONZALEZ GOOCKS GOOD GOODFADEN 
 GOODFADER GOODFODER GOODING GOODISON GOODS 
 GOODWIN GOODYEAR GORDAN GORDEL GORDN 
 GORDON GORE GORIS GORMAN GOSSETT 
 GOSSIP GOT GOUND GOURLEY GOURLY 
 GOV GOVENOR GOVERN GOVERNEMTN GOVERNER 
 GOVERNMENT GOVERNOR GOVERNORS GOVT GOW 
 GP GPM GPP GQ GR 
 GRABECK GRADED GRADER GRADIEMT GRADUATE 
 GRAETON GRAFT GRAHAM GRAHAN GRAL 
 GRAMS GRAND GRANT GRANTED GRANTING 
 GRANULAR GRAP GRAPH GRAPHIC GRAPHITE 
 GRAPHS GRAPHSARGONNE GRAPPLES GRAPPLING GRASPING 
 GRATUITIES GRAVE GRAVEL GRAY GRAY-WHITE 
 GRAYBAR GRAYISH GRAYLOC GREADING GREASE 
 GREASES GREAT GREATER GREEN GREENE 
 GREENHALGH GREENLAND GREENS GREERTAN GREETAN 
 GREETON GREGORY GREHAM GREMMELS GRETIN 
 GRETTI GREY GRIBBLE GRIBBS GRID 
 GRIDEL GRIDS GRIER GRIFFEN GRIFFETHS 
 GRIFFIN GRIFFITH GRIFFITHS GRIGSBY GRIMMELL 
 GRIMMETT GRINNELL GRIP GRIPPER GRISCOM 
 GRISOM GRISWALD GROM GRONDMEYER GROOVING 
 GROSS GROUND GROUNDS GROUP GROUPS 
 GROVE GROVER GROVES GRUB GRUBB 
 GRUBBS GRUBER GRUBUL GRUNDEMEYER GRUNDIMIRE 
 GRUNDMEYER GRUNDMEZR GS GSA GSX 
 GT GT1 GTHALGOTT GTTF GUAGE 
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 KEY WORD 
 GUAM GUARANTEE GUARANTEED GUARANTEES GUARD 
 GUARDHOUSE GUARDIAN GUARDS GUDERJOHN GUDERJON 
 GUDIELINES GUDTATIONS GUEDE GUENTHER GUFFEY 
 GUFFY GUIDANCE GUIDANCESYSTEM GUIDE GUIDEBOOK 
 GUIDELINE GUIDELINES GUIDES GUIDING GUIDLINES 
 GUILDING GUILDLINES GUINAN GUN GUNDMEYER 
 GUNICE GUNN GUSSET GUSSEY GUSTAFSON 
 GUY GW GWINN GYFTOPOLOUS GYFTOPOULOS 
 GYROL H&S H00 H0C H1 
 H10 H1RTZ H1VOLUME H20 H2O 
 H3 H3B03 H4 H4RST H9 
 HA HA78321B HAD HADWRITTEN HADZIMA 
 HAENIUM HAFNIUM HAGEDORN HAGEN HAGLER 
 HAHN HAIL HAILECHO HAINER HAINES 
 HAIR HAIRE HAISLMAIER HALE HALEY 
 HALF HALFHOUR HALL HALLECK HALLETT 
 HALLORY HALLS HALLWAY HALSTEAD HALVES 
 HAMBY HAMER HAMES HAMILTON HAMME 
 HAMMEA HAMMEL HAMMER HAMMON HAMMOND 
 HAMPTON HAMRIC HANBEE HANBY HANCOCK 
 HAND HANDBOOK HANDEE HANDFORD HANDIE 
 HANDLE HANDLED HANDLER HANDLING HANDRAIL 
 HANDRAILS HANDS HANDWHEEL HANDWRITTEN HANDY 
 HANDYMAN HANER HANFOR HANFORD HANGER 
 HANGERS HANGING HANGLEE HANLEY HANLING 
 HANLON HANNI HANNON HANNOVER HANSBERRY 
 HANSEN HANSJERGEN HANSON HANSTERGEN HANTLA 
 HANZEL HAPHAZARD HARAH HARAU HARBERTSON 
 HARDGROVE HARDIN HARDING HARDLY HARDNESS 
 HARDWARE HARDWOOD HARDY HARKER HARLEY 
 HARMAN HARMON HARNISH HARPER HARPERS 
 HARRIE HARRIGEN HARRIN HARRIS HARRISON 
 HART HARTER HARTFORD HARTMANN HARTZ 
 HARVEY HAS HASSELL HASTINGS HAT 
 HATCH HATIE HAUSFELD HAUTALA HAVE 
 HAVING HAWKER HAWKINS HAWLE4 HAWLEY 
 HAY HAYDEN HAYES HAYFIELD HAYMES 
 HAYMIE HAYS HAYWARD HAZARD HAZARD600819 
 HAZARDOUS HAZARDS HAZZARD HAZZARDS HB 
 HC HC21 HC29 HCS HD 
 HDLE HDQS HE HE18 HE31 
 HE33 HEA HEAD HEAD1 HEADCECEILING 
 HEADCORE HEADED HEADER HEADF HEADING 
 HEADINGS HEADQUARTE HEADQUARTER HEADQUARTERS HEADREMOVAL 
 HEADS HEADSETS HEADWUARTERS HEALTH HEALY 
 HEARD HEARING HEARINGS HEART HEASLEY 
 HEAT HEATER HEATERS HEATGENERATION HEATH 
 HEATING HEAVY HEAZTH HEBDO HEBDON 
 HEBERTSON HEDENSTAD HEDRIX HEIDORN HEIGHT 
 HEIGHTS HEILEMAN HEINBAUGH HEINTS HEINTZ 
 HEISCHMAN HEISCHMANN HEISHMAN HEJTMONEK HEL 
 HELATH HELD HELENS HELI HELIUM 
 HELLANS HELLEN HELLENS HELLEWS HELM 
 HELMS HELP HELPFUL HELPING HELSON 
 HEM HEMBREE HEMNPERLY HEMPERLY HENCRIX 
 HENDERS HENDERSON HENDIRX HENDREIX HENDRICKS 
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 HENDRIX HENDRIXS HENDRLY HENFRIX HENICH 
 HENION HENLETT HENLEY HENNESSEY HENRIE 
 HENRIX HENRY HENSCHEID HENSEN HENSYEL 
 HENSYL HENTRIX HEPA HEPBURN HEPP 
 HERALD HERB HERBAT HERBERT HERBST 
 HERE HEREAFTER HEREBY HERES HEREWITH 
 HERMETICALLY HERNDRIX HERNER HERRICK HERRMANN 
 HERRON HERSCHT HERTFORD HESS HEWITT 
 HEWLETT HEX HF HF1 HF10 
 HF11 HF12 HF13 HF14 HF15 
 HF15HF16 HF16 HF17 HF18 HF19 
 HF19HF32 HF2 HF20 HF21 HF21HF18 
 HF21HF51 HF22 HF23 HF24 HF25 
 HF26 HF27 HF28 HF29 HF29HF31 
 HF3 HF30 HF31 HF31HF33 HF32 
 HF33 HF33HF31 HF33HF51 HF34 HF34HF21 
 HF35 HF36 HF37 HF38 HF39 
 HF4 HF40 HF41 HF42 HF43 
 HF44 HF45 HF46 HF47 HF48 
 HF49 HF5 HF50 HF51 HF52 
 HF52HF11 HF53 HF54 HF55 HF56 
 HF57 HF58 HF59 HF6 HF7 
 HF8 HF88 HF9 HFS HFS1HF57 
 HFSO HG HGIHEST HHANNESEN HHISTORY 
 HHOC HHOWARD HHP HHWM HI 
 HIATT HICKENLOOPER HICKMAN HICKOK HICKS 
 HICROK HIDDON HIELESON HIGABERG HIGH 
 HIGHBERG HIGHER HIGHEST HIGHLIGHTS HIGHLY 
 HIGHRADIATION HIGHTER HIGHTOWER HIGHWAY HIGHWAYS 
 HILBERRY HILDEBRAND HILL HILLAND HILLINGSWORTH 
 HILLY HIM HIMSELF HINCHCLIFF HINDER 
 HINDRIKE HINES HINGE HINGED HIRING 
 HIRSCH HIS HISOTRY HISS HISTORICAL 
 HISTORY HITE HIVOL HIVOLUME HIWAY 
 HJ HJA HJF7 HJORAN HK 
 HKF HLD HLPR HM HN 
 HNB HNEDRIX HNT1 HO HOAG 
 HOBSON HOC HOCHSCHULE HOCKING HODGSON 
 HODVER HOFER HOFFMAN HOFFMANN HOGAN 
 HOGARTH HOGG HOHANNESEN HOHNSON HOIST 
 HOISTINE HOISTING HOISTS HOLBROOK HOLD 
 HOLDDOWN HOLDEN HOLDER HOLDERS HOLDING 
 HOLDINGS HOLDNGS HOLDOWN HOLDUP HOLE 
 HOLES HOLES10 HOLIDAY HOLIDAYS HOLIFIELD 
 HOLIFIELDVAN HOLLINGSWORTH HOLLOW HOLLOWAY HOLM 
 HOLMAN HOLMES HOLMGREN HOLMS HOLSON 
 HOLTAN HOLTON HOME HOMES HONA 
 HONEYCUTT HONEYWELL HONG HONNEYCUTT HONOR 
 HONORS HOOCWE HOOD HOOER HOOK 
 HOOKED HOOKER HOOKS HOOKUP HOOKUPS 
 HOOMISSEN HOOOVER HOOPER HOOVER HOP 
 HOPKINS HOPLA HOPLIN HOPSON HOR 
 HORAH HORAN HORANR HORANS HORCROSS 
 HORIZONTAL HORM HORN HORNE HORSE 
 HORSEPOWER HORTON HOSE HOSES HOSFORD 
 HOSMER HOSPITAL HOT HOTCE HOTCELL 
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 HOTEL HOTLAB HOTNELL HOTOGRAPHER HOTSHOP 
 HOTSPOTS HOTSTICK HOTWELL HOUR HOURLY 
 HOURS HOUSE HOUSEKEEPING HOUSIN HOUSING 
 HOUSINGS HOUYRS HOW HOWARD HOWE 
 HOWELL HOWEN HOWES HOWS HP 
 HP1 HP59 HPDUTY HPRO108 HQ 
 HQTS HR HR23 HRB HRITZ 
 HRONOLOGY HRP HRS HS HS8 
 HSENDRIX HSH HSHC HSIAO HSPERORT 
 HSREPORT HSSFP HSSSLJ0 HT HTAT 
 HTEORY HTSPH HUBBARD HUCKLEY HUCKS 
 HUDDLE HUDSON HUF HUFF HUFFMAN 
 HUGHES HUGO HUMAN HUMIDITY HUMPHRIES 
 HUNDE HUNGER HUNKE HUNT HUNTER 
 HURST HURTS HUT HV HVA44594 
 HWJ HWY HYATT HYBDMAN HYBMAN 
 HYDEN HYDRALIC HYDRANTS HYDRAULIC HYDRAULICS 
 HYDRO HYDRODYNAMICS HYDROGEN HYDROLOGY HYDROSTATIC 
 HYDROSTATICMASS HYDROTEST HYGIENE HYMAS HYNDMAN 
 HYNDMANN HYNMAN HYPOCHLORIMATOR HYPOTHESES HYPOTHESIS 
 HYTRONIC I00 I028 I1 I11 
 I13 I131 I21 I31 I32 
 I8 I924 IA IAEA IAR 
 IB IBEAM IBEW IBM IBM704 
 IBUTION IC ICAL ICATION ICE 
 ICING ICPP ICS ID ID.J 
 ID0 ID00 ID1 ID10 ID100 
 ID101 ID11 ID12 ID127 ID12ID19 
 ID13 ID14 ID15 ID15ID16 ID16 
 ID17 ID18 ID19 ID2 ID2, 
 ID20 ID21 ID22 ID23 ID24 
 ID24ID94 ID25 ID25TO ID26 ID27 
 ID27CE4 ID27DECONTAMINATION ID28 ID28MC10 ID28MC11 
 ID29 ID29ID32 ID3 ID30 ID30ID33 
 ID30JR ID31 ID32 ID326 ID32PI20 
 ID33 ID34 ID35 ID36 ID37 
 ID38 ID39 ID4 ID40 ID41 
 ID42 ID43 ID44 ID45 ID46 
 ID47 ID48 ID49 ID5 ID50 
 ID50ID49 ID51 ID52 ID53 ID54 
 ID54ID83 ID55 ID56 ID57 ID58 
 ID58JENKINS ID59 ID6 ID60 ID61 
 ID62 ID63 ID64 ID65 ID66 
 ID67 ID68 ID69 ID7 ID70 
 ID71 ID71ID73 ID72 ID73 ID74 
 ID75 ID76 ID76MD13 ID76WALKER ID77 
 ID78 ID79 ID8 ID80 ID81 
 ID82 ID83 ID84 ID85 ID86 
 ID87 ID88 ID89 ID8ID9 ID9 
 ID90 ID91 ID9111 ID92 ID93 
 ID933 ID94 ID944 ID95 ID955 
 ID96 ID97 ID98 ID9ID10 ID9J 
 IDA IDAHO IDANO IDC IDCM4 
 IDDO IDEA IDEAS IDENTICAL IDENTICATION 
 IDENTIFI IDENTIFICAITON IDENTIFICATION IDENTIFICATIONS IDENTIFIED 
 IDENTIFIER IDENTIFIES IDENTIFY IDENTITY IDH 
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 IDI28 IDINE IDL0 IDN IDO 
 IDO-19032 IDO-19300 IDO-19301 IDO-19302 IDO1 
 IDO19005 IDO19007 IDO19008 IDO19302 IDO4 
 IDO9 IDODOSE IDOS IDSPATCHER IER 
 IET IEWS IF IF54 IF6 
 IF94 IFD22 IFNO IGNITION II 
 II16 IIA IIB IIB7 IIC 
 IIC1 IIC3 IIC5 IIE IIEXTRAPOLATING 
 III IIJ1 IIJ2 IIN IINSTRUCTIONS 
 IINTERIM IINVESTIGATION IK IK18PP8 IK19 
 IK24 IK25 IK28 IK29 IK36 
 IK41 IK52 IK54 IK58 IK65 
 IK78 IK94 IK95 IKGUL IKLER 
 IKLERA IKO ILE ILER ILLEGIBLE 
 ILLIAMS ILLIINOIS ILLINOIS ILLUMINATION ILLUMINATOR 
 ILLUSTRATE ILLUSTRATES ILLUSTRATION ILLUSTRATIONS ILY 
 IM IMAGE IMB IME IMEDIATELY 
 IMMATURE IMMEDIATE IMMEDIATELY IMMERSED IMMIAT 
 IMPACT IMPALED IMPASSE IMPELLER IMPENDING 
 IMPLEMEN IMPLEMENTATION IMPLICATIONS IMPOLSE IMPORTANT 
 IMPOSED IMPRESSION IMPRINT IMPROPER IMPROPERLY 
 IMPROVE IMPROVED IMPROVEMENT IMPROVEMENTS IMPROVING 
 IMPULSE IMVESTIGATION IN IN01 IN66000 
 INADEQUACIES INADEQUACY INADEQUATE INADVERTANT INADVERTENT 
 INAPPROPRIATE INATE INATED INBOUND INC 
 INC, INC. INCAPACITATED INCEDENT INCEDENTS 
 INCENTIVE INCEPTION INCH INCHES INCIDEN 
 INCIDENT INCIDENTS INCIDETN INCKRODT INCLUDE 
 INCLUDED INCLUDES INCLUDING INCLUSION INCLUSIONS 
 INCOMING INCOMPLETE INCONNECTION INCONSISTENCIES INCORE 
 INCORPORATED INCORPORATIN INCORPORATION INCREASE INCREASECORE 
 INCREASED INCREASES INCREASING INCREMENTS INCUR 
 INCURRED INDECONING INDEMNIFICATION INDEMNITY INDENTIFICATION 
 INDEPENDENT INDEPENTANT INDEX INDEXING INDIAN 
 INDICATE INDICATED INDICATES INDICATING INDICATION 
 INDICATIONS INDICATOR INDICATORS INDIRECT INDIUM 
 INDIVIDUAL INDIVIDUALS INDOCTRINATI INDOCTRINATION INDUCED 
 INDUCTION INDUIM INDUSTRIAL INDUSTRIES INDUSTRY 
 INEL INERTION INESTIGATION INF INFERRED 
 INFO INFOR INFORAL INFORM INFORMAION 
 INFORMAITON INFORMAL INFORMATIN INFORMATION INFORMATIONAL 
 INFORMATON INFORMED INFORMS INFRA INFRACTION 
 INFRACTIONS INFRARED INFRINGEMENT ING INGERSOLL 
 INGERSULL INGRAHAM INGS INHALATION INHIBITOR 
 INHIBITORS INIATION INIDENTIFIED ININITIAL INITAL 
 INITIAL INITIALIZATION INITIALREPORT INITIALS INITIATE 
 INITIATING INITIATION INJECTION INJURED INJURIES 
 INJURY INK INKE INLAND INLET 
 INLETS INLINE INN INNER INOPERATIVE 
 INPF0 INPFO INPLACE INPO INPUT 
 INQUIRES INQUIREY INQUIRIES INQUIRY INREPOSITORY 
 INS INSATLLATION INSCOE INSEPTION INSERT 
 INSERTED INSERTING INSERTION INSERTS INSERVICE 
 INSET INSIDE INSIGNIFICANT INSITU INSMAT 
 INSOLUBLE INSONSISTENCIES INSP INSPEC INSPECT 
 INSPECTED INSPECTING INSPECTION INSPECTIONA INSPECTIONS 
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 INSPECTOR INSPECTORS INSSTRUCTION INST INSTABILITIES 
 INSTABILITY INSTACCATION INSTALL INSTALLATION INSTALLATIONS 
 INSTALLED INSTALLER INSTALLING INSTANTANEOUSLY INSTAUMENTATION 
 INSTEAD INSTITUTE INSTLLATION INSTPCTION INSTR 
 INSTRALLATION INSTRU INSTRUC INSTRUCTION INSTRUCTIONS 
 INSTRUCTONS INSTRUCTORS INSTRUEMTNS INSTRUMEN INSTRUMENT 
 INSTRUMENTA INSTRUMENTAT INSTRUMENTATION INSTRUMENTATIONAND INSTRUMENTATIONTHEO 
 INSTRUMENTATON INSTRUMENTED INSTRUMENTS INSTRUMENTSALARM INSTRUMET 
 INSTRUTMENT INSTRUTMENTATION INSTRUTMENTS INSTUCTION INSTURCTION 
 INSTURCTIONS INSTURMENT INSTURMENTATION INSTURMNTS INSUFFICENT 
 INSUFFICIENT INSULATING INSULATION INSULATORS INSURANCE 
 INSURED INTAKE INTEGRAL INTEGRATED INTEGRITY 
 INTENDS INTENSITY INTENSIVE INTENT INTENTION 
 INTENTIONAL INTERCOM INTERCOMMUNICATION INTEREST INTERESTED 
 INTERESTS INTERFACE INTERGRATED INTERGST INTERIM 
 INTERIOR INTERIORS INTERISTS INTERLOCK INTERLOCKS 
 INTERMEDIATE INTERMIN INTERNAL INTERNALS INTERNATIONAL 
 INTERNATIONL INTERNATONAL INTERNUCLEAR INTEROFFICE INTERP 
 INTERPRETATION INTERPRETATIONS INTERSECTION INTERV INTERVIEW 
 INTERVIEWS INTIAL INTO INTOSILLS INTRANSIT 
 INTRNALS INTRODUCTION INTRODUTION INTRUMENTED INTRUSION 
 INUIRY INVENTIGATION INVENTIONS INVENTORIES INVENTORY 
 INVENTROY INVENTRY INVERSION INVERSIONS INVERSTIGATION 
 INVESIGATION INVESITGATION INVESSEL INVESTGATION INVESTIATION 
 INVESTICATION INVESTIFIGATION INVESTIG INVESTIGAION INVESTIGAITON 
 INVESTIGAITONS INVESTIGATE INVESTIGATI INVESTIGATING INVESTIGATIO 
 INVESTIGATIOM INVESTIGATION INVESTIGATION-INVESTI INVESTIGATIONCOMMITT INVESTIGATIONS 
 INVESTIGATIVE INVESTIGATON INVESTIGATOR INVESTIGATORS INVESTIGATRION 
 INVESTIGATTION INVESTIGATYION INVESTIGTING INVESTIGTION INVESTINGATION 
 INVESTRIGATION INVESTTIGATION INVETIGATING INVETIGATION INVIROMENTAL 
 INVIRONS INVISIBLE INVITATION INVITATIONS INVITED 
 INVITEES INVITES INVOICE INVOICES INVOLUNTARY 
 INVOLVED INVOLVEMENT INVOLVER INVOLVING INVORMATION 
 INVOTATION INVSTIGATION INWARD IO IO76 
 IODINE ION IONAL IONCHAMBER IONIZATION 
 IONIZER IONIZING IOO IOSTOPIC IP2 
 IP58 IPP IRA IRDENTGENS IRES 
 IRIDIUM IRM IRON IRONWORKERS IRRADIATE 
 IRRADIATED IRRADIATIN IRRADIATION IRVING IS 
 ISALATING ISITORS ISLAND ISLITTZER ISLITZER 
 ISNP ISODISE ISODO ISODOSE ISOLATION 
 ISOMETRIC ISOMETRICS ISOTOPE ISOTOPES ISOTOPIC 
 ISSUANCE ISSUANCES ISSUANE ISSUE ISSUED 
 ISSUES ISSUING ISSURANCE IT ITEM 
 ITEMIZED ITEMIZING ITEMS ITEN ITH 
 ITINERARY ITMES ITR ITRIM ITS 
 ITS017 ITSJ8081 ITSON ITY IV 
 IV7 IV8 IVA IVANS IVB 
 IVC IVD IVESTIGATION IVF IVINS 
 IVNESTIGATION IWERKS IX J.F.KUNZE J.J.MCCRACKEN 
 J.S.SPICKARD J1B J57962 JA JA21959 
 JAC JACK JACKMAN JACKOUNE JACKOVAC 
 JACKRABBIT JACKRABBITS JACKS JACKSON JACOB 
 JACOBS JACOBSON JACOVAC JACQUES JAIN 
 JAKIVAC JAKOAC JAKOVAC JAKOVACC JAKOVIC 
 JAMES JAMTGAAD JAMTGAARD JAMTGAARDS JAN 
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 JAN1 JAN10 JAN11 JAN3 JAN4 
 JAN5 JAN6 JAN7 JAN9 JANETGUARD 
 JANITORIAL JANSON JANTGUARD JANU JANUA 
 JANUARY JANUARY10 JANUARY13 JANUARY3 JANUARY31 
 JANUSKA JAR JARDINE JARRE JARRET 
 JARRETT JARROT JAWS JAY JB 
 JBANDERSON JC JCAE JCMCKINLEY JCT 
 JD1M JD24 JD30 JDB JDL 
 JDO JE JEFFREY JEFFRY JELKE 
 JEN JENKINS JENNINGS JENNY JENS 
 JENSEN JENSENPI33 JENSESN JENSON JEPPSEN 
 JER JERGUSON JERKED JERRET JERRY 
 JET JEWETT JF JFB JH 
 JHH JIB JIG JIM JJ 
 JK JKMORGAN JL JLF JM 
 JMBROOKE JMCKINLEY JO JO35 JOB 
 JOBS JOCOBSEN JOE JOELZ JOHANNBESSEN 
 JOHANNESEN JOHANNESON JOHANNESSEN JOHANNSEN JOHANNSSEN 
 JOHANSEN JOHANSON JOHANSSEN JOHHNSON JOHN 
 JOHNAON JOHNS JOHNSEN JOHNSN JOHNSOIN 
 JOHNSON JOHNSONENT JOHNSONLUSTMAN JOHNSONMEYER JOHNSOON 
 JOHNSTON JOHNXON JOHSNON JOHSON JOIN 
 JOINER JOINING JOINS JOINT JOINTER 
 JOKE JOKI JONES JORDAN JORDON 
 JORE JORGENSEN JORGENSON JOSEPH JOSLOOND 
 JOURNAL JOURNALS JOYFIELD JOYNER JP 
 JR JRH JS JSATCHWELL JSS 
 JTA JU JUBJECT JUDGEMENTS JUDITH 
 JUDKINS JUGHES JUL60 JULIEN JULY 
 JULY1961 JUMOS JUMP JUN JUNCTION 
 JUNCTIONS JUNE JUNE- JUNE1962 JUNIOR 
 JUNK JUNO JUNOS JUPLICATE JUSITIFICATION 
 JUSSEL JUST JUSTICE JUSTIFICAION JUSTIFICAITON 
 JUSTIFICATION JUSTIFICATIONS JUSTIFICATON JUSTIFICTION JUSTIFIED 
 JUSTTIFICATION JW JWM JXC K2 
 K25 K2A K6306616 K8001 KA 
 KADPERL KAHN KAISER KAJALSKI KAKSTAD 
 KALISMAN KALITINSKY KALLAN KALLMAN KALMAN 
 KAMP KANKELBORT KANN KANT KANTS 
 KAPL KAPPEL KARG KARL KARSTAD 
 KARSTAL KARSTEAD KARSTED KARVINEN KASECHAU 
 KASIN KATE KATES KAUALSKI KAUFFMAN 
 KAUFMAN KAUN KAVALSKI KAVANAUGH KAVENAUGH 
 KAWSTAD KAWSTED KCOTZ KE KEALEY 
 KEARDEN KEARN KEARNAN KEEL KEENAN 
 KEENE KEEP KEEPINGAGENCY KEES KEESLER 
 KEEVIL KEGG KEGLEY KEIL KEITHLEY 
 KEITZ KELEEY KELLER KELLEY KELLIS 
 KELLOG KELLOGG KELLY KELTZ KEMP 
 KEN KENDALL KENDIG KENDING KENDRIX 
 KENNEDY KENNETH KENT KENTON KEOUGH 
 KEPT KERAN KERCHNER KERLEE KERMAN 
 KERNAN KERNON KERNZE KEWANEE KEY 
 KEYES KEYS KG KGROUND KICKED 
 KID KID240 KIDD KILGORE KILLED 
 KILLELEA KILLING KILLS KILMER KILOGRAMS 
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 KILPATRICK KIMBALL KIN KINDS KINEMATIC 
 KINETIC KINETICS KING KINGHORN KINGSTON 
 KINNEY KINS KINTEL KINZE KIPLIN 
 KIRCHNER KIRK KIRKHAM KIRKPATRIC KIRKPATRICK 
 KIRN KIRSCHNER KITS KITTEL KITTLE 
 KIWANIS KL KLAPPER KLEIN KLINE 
 KLINGER KLINGLER KLOSSNER KLOTZ KLUG 
 KMCC KMN04 KNIGHT KNOCKED KNOLL 
 KNOLLS KNOW KNOWHOW KNOWLEDGE KNOWLES 
 KNOWN KNOWS KNOX KOCKUM KODAC 
 KODAK KODES KOELSCH KOESTER KOHLER 
 KOHN KOITZ KOLLER KOLLMORGEN KOLTS 
 KOLTZ KOMPAK KONZE KOPIN KOPLIN 
 KOPPLE KOPS KORROSION KOSTER KOTTER 
 KOUTS KOWALL KOWARE KOZOL KP 
 KRAMN KREKELER KREUL KRIEBERG KROEGER 
 KRUEGEL KS KUKULSKI KUL//MOU KULP 
 KUMAGAI KUMAGI KUNTZ KUNZ KUNZE 
 KUP KURAK KURT KUTV KVTV 
 KW KWE KWH KYLE KZ 
 L055172 L1 L10116 L10701 L3 
 L5011 L861 LA LA1 LA10 
 LA11 LA12 LA13 LA14 LA15 
 LA2 LA3 LA4 LA5 LA6 
 LA7 LA8 LA9 LAB LABLE 
 LABOR LABORATORIES LABORATORS LABORATORY LABORATORYU 
 LABORCONGRESS LABS LABUTIS LABVORATOR LACHING 
 LACK LACOTT LADDER LADISH LADY 
 LAFLEUR LAGARDE LAGRADE LAHN LAING 
 LAINTS LAIRD LAISON LAKE LAKEHURST 
 LALLEE LALLY LALNTH LAMA LAMATA 
 LAMB LAMBERSON LAMERICH LAMINATED LAMINATION 
 LAMP LAMPRECHT LAMPRECK LAMPRER LAMPS 
 LAMS LAN LANATA LANCE LAND 
 LANDES LANDING LANDIS LANDOTT LANDRY 
 LANEY LANG LANGUAGE LANGUAGEBY LANING 
 LANTERN LANTHANUM LANTZ LANUGUAGE LAPINSKI 
 LAPINSKY LAPP LAPPICH LAR00 LARGE 
 LARGER LARGERSK LARLEUR LAROD LAROO 
 LARRY LARSEN LARSON LAS LASKER 
 LASL LASPADA LAST LATCH LATER 
 LATEST LATIOLAIS LATIOLDSIS LATIONS LATTES 
 LAUFFER LAUGHALIN LAUGHLIN LAUNCHED LAUND 
 LAUNDERING LAUNDRIES LAUNDRY LAUPI LAVA 
 LAVAL LAVDY LAVIE LAVINAC LAVTENSCHLAGER 
 LAW LAWERENCE LAWLER LAWLERSTARRETT LAWLOR 
 LAWORSKI LAWRENCE LAWROSKI LAWSON LAWTON 
 LAX LAY LAYDOWN LAYER LAYFIE1D 
 LAYFIELD LAYMAN LAYMEN LAYOUT LAYOUTS 
 LAZ LAZAR LAZARINI LAZZARINI LB 
 LBS LC LCDR LCR LD 
 LD78525 LDS LE LE1 LE2 
 LEACH LEACHING LEACKING LEAD LEADERS 
 LEADING LEADSHOT LEADY LEAHY LEAK 
 LEAKAGE LEAKING LEAKOFF LEAKPROOF LEAKS 
 LEARN LEARNED LEASE LEASED LEASES 
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 LEATHERBY LEAVE LEAVENSON LEAVING LEAVITT 
 LEAYFIELD LECTURE LECTURES LED LEDAL 
 LEDGERS LEE LEED LEEDS LEEDY 
 LEEPER LEEPICH LEFLEUR LEFT LEGAL 
 LEGASNI LEGERSKI LEGERSKY LEGG LEGOND 
 LEHMAN LEHMANN LEHNER LEIBEL LEIBL 
 LEISEN LEIVENSEN LELAND LEMIS LEMON 
 LEN LENDING LENGTH LENIS LENOX 
 LENS LENSE LEO LEOARELINS LEONOWICZ 
 LEPPARD LEPPICH LEPPKE LEROY LERRIN 
 LES LESLIE LESS LESSLEY LESSONS 
 LESTER LET LETER LETT LETTER 
 LETTERDATED LETTERS LEUDECKE LEVEL LEVELMETER 
 LEVELPOSSIBLE LEVELS LEVENSO LEVENSON LEVER 
 LEVEY LEVIN LEVITRAL LEVY LEW 
 LEWIS LEWROSKI LEYSE LEYTON LFC 
 LG LGO LH LHELM LI 
 LIABIL LIABILITY LIAISON LIALSON LIASON 
 LIBBY LIBRARY LIBRASCOPE LIBRAY LICENCED 
 LICENCING LICENSE LICENSED LICENSEE LICENSES 
 LICENSING LICHTY LICKTY LICO LID 
 LIDINSKI LIEBERMAN LIEU LIEUTENANT LIFE 
 LIFETIME LIFETIMETESTS LIFT LIFTED LIFTER 
 LIFTING LIFTINGCENTER LIFTON LIGHT LIGHTER 
 LIGHTING LIGHTLE LIGHTLING LIGHTLY LIGHTNING 
 LIGHTS LIKE LIKELY LILLEY LILLY 
 LIMIT LIMITATION LIMITATIONS LIMITATONS LIMITD 
 LIMITED LIMITING LIMITREACTIVITY LIMITS LINCOLN 
 LINDBERG LINDENBERGER LINDGREN LINDHOLM LINDSAY 
 LINE LINEAR LINEBERGER LINED LINENBERGER 
 LINER LINES LINESTARTER LING LINGAR 
 LINING LINK LINKAGE LINN LINSENMEYER 
 LINSER LINSERGN7 LINT LIPINSKI LIPPICH 
 LIQUED LIQUID LIQUIDS LIRE LIS 
 LISA LISH LISITING LISITNG LISO 
 LIST LISTED LISTING LISTINGS LISTMAN 
 LISTNUMBER LISTOF LISTS LITCHY LITERATURE 
 LITES LITHIUM LITHOGRAPHING LITHOLOGIC LITIGATION 
 LITKOWITZ LITTENEKER LITTLE LIVE LIVED 
 LIVER LIVERMORE LIVERS LIVING LJ 
 LJB LJHOCKING LJSEIGNVER LJW LK 
 LKU/J LL LLEAK LLEY LLIBRARY 
 LLL LLOYD LLRED LLUMMUS LM 
 LME LMFRE LMJOHNSON LN LN12800 
 LN1480014 LNTERIM LO LOAD LOADED 
 LOADING LOADINGS LOADNG LOADS LOAN 
 LOANED LOANING LOBBY LOBENSTEIN LOCAL 
 LOCALLY LOCATE LOCATED LOCATER LOCATING 
 LOCATION LOCATIONS LOCATON LOCATOR LOCK 
 LOCKERS LOCKLAND LOCKOUT LOCKWASHER LOCKWASHERS 
 LODGED LOEDECKE LOEWEN LOF LOFT 
 LOFTHOUSE LOFTR LOG LOG#12 LOGAN 
 LOGARITHMIC LOGBOOK LOGBOOKS LOGGED LOGICAL 
 LOGIE LOGISTICS LOGS LOIBL LOK 
 LOKING LOLAND LOMAN LOMBARD LOMEN 
 LONERGAN LONG LONG, LONGER LONGHAUL 
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 LONGITUDINAL LONY LOOK LOOKED LOOKIGN 
 LOOKING LOOKS LOOP LOOSE LOOSLI 
 LOPES LORAIN LORD LOREN LORENHEIMER 
 LORING LORRAIN LORRAINE LORTHOUSE LOS 
 LOSS LOSSES LOST LOTTES LOU 
 LOUEVER LOUIS LOUP LOUVER LOUVERS 
 LOW LOWBOY LOWE LOWENFELD LOWENSTEIN 
 LOWER LOWERED LOWERING LOWERY LOWEST 
 LOWLEVEL LOWMAN LOWREY LOWRIE LPOINT 
 LPS LPTE LPTF LQY LRW 
 LS LS1 LSG LT LTD 
 LTG LTR LU/L/.R LUALDI LUBE 
 LUBRICANTS LUBRICATING LUBRICATION LUCAS LUCITE 
 LUDECKE LUDEKE LUEBKE LUEDEC LUEDECK 
 LUEDECKE LUEDTKE LUFKIN LUG LUGS 
 LUIDECKE LUKE LUKER LUKES LUM 
 LUMAS LUMMAS LUMMU LUMMUS LUMUS 
 LUNCH LUNDGREN LURDECKE LUSH LUSHBAUGH 
 LUSHBAUGHS LUSHBOUGH LUSK LUSTMAH LUSTMAN 
 LVE LVH LWM LX LY 
 LYMAN LYMON LYNCH LYNE LYNN 
 LYON LYONS LYSIS LYSTMAN M0 
 M01 M02 M022 M024 M05 
 M06 M06CE7 M06GREENE M0S M0VIES 
 M11 M2 M23 M4 M5 
 M59 M6 M65 M7 M8001 
 M905E M9A1 MA MA40A MAC 
 MACAR MACAULEY MACBETH MACCORBET MACFADDEN 
 MACFARREN MACGOWAN MACHEREY MACHINE MACHINED 
 MACHINERY MACHINES MACHY MACK MACKAY 
 MACKEEN MACNABB MACPHEC MACRAE MACWELL 
 MACWILLIAMS MACY MAD MADE MADSEN 
 MADWEN MAESER MAGAZINE MAGMETROL MAGNESIA 
 MAGNESTRIP MAGNET MAGNETIC MAGNETROL MAGNITUDE 
 MAGNITUDES MAGNUSEN MAGNUSON MAHER MAHONEY 
 MAIL MAILING MAILINGS MAIN MAINHARDT 
 MAINT MAINTAINED MAINTAINEDVALVE MAINTAINENCE MAINTAINING 
 MAINTANENCE MAINTANING MAINTEANCE MAINTEN MAINTENACE 
 MAINTENANCE MAINTENANCEFISSION MAINTENCE MAINTNANCE MAITOWAC 
 MAIZGA MAJ MAJOR MAJORITY MAKE 
 MAKE-UP MAKES MAKEUP MAKING MAKINS 
 MALAR MALCOLM MALE MALFUCNTION MALFUCTION 
 MALFUN MALFUNC MALFUNCITON MALFUNCTION MALFUNCTIONING 
 MALFUNCTIONS MALFUNTION MALL MALLERY MALLINCDRODT 
 MALLINCKODT MALLINCKRODT MALLINCKROOT MALLINCKROPT MALLINCROFT 
 MALLINGKRODT MALLON MALLORY MALLORYT MALLS 
 MALONEY MAMMOTH MAN MANAGE MANAGEERS 
 MANAGEMENT MANAGER MANAGERIAL MANAGERS MANAGING 
 MANCIL MANDATORY MANEUVERED MANFORD MANFUNCTION 
 MANGERS MANHOLE MANHOUR MANHOURS MANIMUM 
 MANIPLATOR MANIPULATING MANIPULATIOR MANIPULATOR MANIPULATORS 
 MANIPULTOR MANITOWAC MANLEY MANN MANNER 
 MANNES MANNING MANNITOL MANPOWER MANSFIELD 
 MANSHIELD MANU MANUA MANUAL MANUALLY 
 MANUALS MANUEL MANUF MANUFAC MANUFACTURED 
 MANUFACTURER MANUFACTURERS MANUFACTURIN MANUFACTURING MANUPULATOR 
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 MANUSCRIPT MANWARING MANWEEKS MANY MAP 
 MAPES MAPPING MAPS MAPS2 MAR 
 MARAFINO MARCH MARCHANT MARCHSEL MARCUS 
 MARDEN MARDOC MARDOE MARGIN MARGINS 
 MARIANI MARINAC MARITAL MARITIME MARK 
 MARKED MARKER MARKERS MARKETING MARKEY 
 MARKING MARKINGS MARKS MAROTTA MARROT 
 MARROTT MARSDEN MARSHALL MARSHBERGER MARTENSON 
 MARTHA MARTIAL MARTIN MARTINSEN MARTINSON 
 MARTN MARVIN MARY MARYLAND MASDEN 
 MASIMUM MASK MASKING MASKS MASON 
 MASONEILAN MASONITE MASS MASSILLON MASSON 
 MASTER MAT MATALLURGICAL MATALLURGY MATEIALS 
 MATERAIL MATERIAL MATERIALID29 MATERIALS MATERIALSSS 
 MATERIELS MATERIL MATHEMATICAL MATHEMATICS MATHER 
 MATHERS MATHEW MATHEWS MATHEWSON MATHIESON 
 MATHMATICS MATIHIESON MATINSEN MATL MATOES 
 MATORS MATRIX MATRL MATTER MATTERS 
 MATTHEW MATTHEWS MATTHEWSON MATTHIESEN MATTINGLY 
 MATTMEULLER MATTMUELLER MATTMULLER MATTS2 MATYJASIK 
 MAX MAXIMAN MAXIMUM MAXWELL MAY 
 MAY22 MAY24 MAY4 MAYBE MAYHEW 
 MAYHEWS MAYLAND MAYNARD MAYR MAYWARD 
 MAZWELL MB MBLY MBR MC 
 MC-23 MC-29 MC1 MC1. MC1/ 
 MC10 MC11 MC11MC10 MC11MC6 MC12 
 MC13 MC14 MC14MC23 MC15 MC15MC16 
 MC16 MC17 MC18 MC19 MC19MC1 
 MC2 MC20 MC21 MC214 MC21MC23 
 MC22 MC22FILM MC23 MC23GN7 MC24 
 MC25 MC26 MC27 MC27HF21 MC27M 
 MC28 MC29 MC2HF59 MC2M MC3 
 MC4 MC5 MC5IK39 MC6 MC6AREA 
 MC6CE10 MC7 MC8 MC9 MCA 
 MCADA MCBRIDE MCC MCCAHAN MCCAHILL 
 MCCAMBEL MCCANN MCCANON MCCARRY MCCARTHY 
 MCCARY MCCASLIN MCCAWN MCCIPPERLY MCCLARY 
 MCCLASLIN MCCLEARY MCCLOUGH MCCLURE MCCOHN 
 MCCOLLEY MCCOLLOM MCCOLLUM MCCONE MCCOOL 
 MCCORBETT MCCORMICK MCCORY MCCOY MCCRACKEN 
 MCCRAKEN MCCRORY MCCULLOGH MCCULLOUGH MCCUNE 
 MCDANIEL MCDONALD MCDOUGAL MCDOUGALL MCELHINCY 
 MCELHINNEY MCELHINNY MCFADDEN MCFARLIN MCFARRED 
 MCFARREN MCGARRY MCGARY MCGLASSON MCGOFF 
 MCGONNAGLE MCGOSS MCGOVERN MCGREGOR MCH 
 MCHAHON MCI MCI5 MCI7 MCI9 
 MCINTYRE MCK MCKAY MCKEESPORT MCKENZIE 
 MCKINLAY MCKINLEY MCKINLEYID94 MCKINNEY MCKINNLEY 
 MCKNIGHT MCKNOWN MCLAUGHLIN MCMAHON MCMANNON 
 MCMILLAN MCMURDO MCPHERSON MCR MCRADDEN 
 MCTISSEN MCU6 MCULLUGH MCWILLIAMS MD 
 MD1 MD10 MD11 MD11MD12 MD12 
 MD13 MD14 MD15 MD16 MD17 
 MD18 MD19 MD2 MD20 MD21 
 MD22 MD23 MD24 MD25 MD26 
 MD2I MD3 MD4 MD5 MD6 
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 KEY WORD 
 MD7 MD8 MD9 MDI2 MDLKUP 
 MDW57 ME ME13 ME24 MEADOW 
 MEAGNER MEAL MEALS MEANEA MEANES 
 MEANS MEANY MEASURE MEASURED MEASUREM 
 MEASUREMENT MEASUREMENTS MEASURES MEASURING MEATLLURGY 
 MECASLIN MECH MECHAM MECHANIAL MECHANIC 
 MECHANICAL MECHANICS MECHANISISMS MECHANISM MECHANISMS 
 MECHJANISMS MECHSNICAL MECKINLEY MED MED254 
 MEDIA MEDICAL MEDICINE MEDIUM MEEK 
 MEEKEN MEET MEETING MEETINGHELD MEETINGS 
 MEFFORD MEGAWAT MEGAWATT MEGAWATTS MEHANISMS 
 MELT MELTDOWN MELTED MELTING MELVILLE 
 MEMBER MEMBERS MEMBERSHIP MEMBREE MEMEBER 
 MEMMO MEMO MEMORANDA MEMORANDUM MEMORANDUMS 
 MEMORANUM MEMORENDUM MEMORIAL MEMOS MEN 
 MENIONING MENKE MENT MENTAL MENTATIONCHECK 
 MENTIONED MENTIONING MENTIONS MENUFACTURING MERCAID 
 MERCER MERCOID MERCURY MEREDITH MERIDETH 
 MERITORIOUS MERLIN MERRELL MERRILL MERS 
 MERSHON MESSAGE MESSAGES MESSERVEY MESSERVY 
 MESSRS MESSRSCRITZ MET METAL METALIC 
 METALLIC METALLOGRAHIC METALLOGRAPHIC METALLOGRAPHY METALLURGICAL 
 METALLURGIST METALLURGY METALLURICAL METALLURIGICAL METALLURTY 
 METALS METALURGICAL METALWORKERS METAURGICAL METCALF 
 METEER METEORLOGICAL METEOROLIGACAL METEOROLOGICAL METEOROLOGIST 
 METEOROLOGY METER METERING METERS METHOD 
 METHODS METING METRY METTALURGICAL METTER 
 METTING METZGAR MEV MEWCOMB MEX 
 MEXICO MEYER MEYERMC14 MEYERS MEYHEW 
 MFG MG MG3 MGGRAW MGMT 
 MGR MGRS MH MH1A MHR 
 MHS MI MIAZGA MICHAELIS MICHALOWSKI 
 MICHIGAN MICKELSON MICRO MICROAMMETER MICROMETALLOGRAPHI 
 MICROMETER MICROPHONE MICROPHONES MICRPHONE MICS 
 MID MIDDLE MIDGET MIDNIGHT MIDWAY 
 MIDYCAR MIDYEAR MIDYR MIGGINS MIGHT 
 MIL MILAK MILD MILE MILES 
 MILESTONE MILITARY MILITRAY MILK MILL 
 MILLAR MILLARD MILLCOR MILLER MILLIGAN 
 MILLILITERS MILLIMETER MILLIMOLES MILLING MILLINGTON 
 MILLION MILLIROENTEENS MILLIROENTGENS MILLIROENTGENTS MILLITARY 
 MILLS MILLSANDERSON MILTIARY MILTON MIN 
 MINATION MINATURE MINE MINEATURE MINERAL 
 MINERVA MINIATION MINIATURE MINIMIZE MINIMUM 
 MINITURE MINNEAPOLIS MINO MINOR MINOX 
 MINS MINUTE MINUTEAT MINUTES MIRROR 
 MIRRORS MISC MISCELLANEOUS MISDIRECTED MISENHEIMER 
 MISHAP MISLEADING MISSILE MISSING MISSION 
 MISSIONS MIT MITCHEL MITCHELL MITIK 
 MITZMAN MIUM MIX MIXED MIXER 
 MIXING MIXINNG MIXTURE MK MK1 
 MK1B MKM ML ML1 ML29 
 ML3 ML6 ML7 MLC MLHESS 
 MLI MLS MM MN56 MNIATURE 
 MO MO1 MO10 MO2 MO21 
 MO4 MO5 MO6 MOANED MOB 
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 KEY WORD 
 MOBIE MOBIL MOBILE MOBILITY MOBILIZATION 
 MOBIVE MOBLE MOBLIE MOBOT MOBUT 
 MOC MOC1FY MOCHBERGER MOCK MOCKUP 
 MOCKUPS MOD MOD5 MOD6 MOD9 
 MODE MODEL MODELLING MODELS MODERATE 
 MODERATED MODERATING MODERATION MODERATOR MODIF 
 MODIFCATION MODIFCATIONS MODIFED MODIFIATION MODIFICAION 
 MODIFICAITON MODIFICAT MODIFICATIN MODIFICATION MODIFICATION1 
 MODIFICATION4 MODIFICATIONS MODIFICATO MODIFICATON MODIFICATONS 
 MODIFIED MODIFY MODIFYING MODINE MODLIN 
 MODS MODULAR MODULARIZED MODULATING MODULE 
 MODULES MODULIZED MODULROL MOELN MOHR 
 MOINES MOISTURE MOLD MOLEN MOLLER 
 MOLLORY MOLYBDENUM MOMENTUM MON MONDAY 
 MONDORFF MONEY MONIES MONITER MONITERING 
 MONITERS MONITOR MONITORED MONITORING MONITORS 
 MONO MONOBLOC MONOGRAMS MONORAIL MONOX 
 MONSON MONSTER MONSTERS MONT MONTANA 
 MONTE MONTELONE MONTH MONTHL MONTHLY 
 MONTHLYU MONTHS MOODFIN MOODY MOON 
 MOOR MOORE MOP MOPS MORALE 
 MORAN MORE MOREAU MORFITT MORFTT 
 MORGA MORGAN MORGANE MORGANTHALER MORGONS 
 MORIFTT MORIITT MORNING MOROSE MORPHEN 
 MORPHEW MORRELL MORRES MORRIS MORRISON 
 MORRITT MORROW MORSE MORTELL MORTEN 
 MORTENSEN MORTENSON MORTIN MOS MOSAIC 
 MOSAICS MOSBERGER MOSER MOSHBERGER MOSHER 
 MOSS MOSSI MOST MOSTLY MOTEL 
 MOTEN MOTES MOTION MOTIVATION MOTOR 
 MOTORCONTROL MOTORIZED MOTORS MOTOT MOTT 
 MOULES MOUNT MOUNTAIN MOUNTED MOUNTFORD 
 MOUNTING MOVABLE MOVE MOVEABLE MOVED 
 MOVEMENT MOVER MOVIE MOVIES MOVING 
 MOW MOWARD MOYNARD MOZINGO MPC 
 MPCC MPCW MPE MPERLY MPES 
 MPORME MR MR/HR MRAD MRD 
 MRG MRGAN MRHR MRRLM MRS 
 MRT MRTIN MRTS MS MS1 
 MS10 MS11 MS2 MS3 MS4 
 MS5 MS6 MS7 MS8 MS9 
 MSA MSG MSGAEC MSGT MST 
 MSTAL MSVD MT MT1 MT2 
 MT3 MT38 MTG MTG5 MTG6 
 MTNG MTP MTR MUCH MUCLEAR 
 MUDLAKE MUELLER MUIR MULLEN MULLENS 
 MULLIN MULLOCK MULTI MULTICHANNEL MULTIPLE 
 MULTIPLICATION MULTIPLIER MULTIPOINT MULTISTAGE MUNDORE 
 MUNDORFF MUNITORING MUNTHER MUR MURDER 
 MURDOCK MURGAN MURPHY MURRAY MURRER 
 MURREY MURRI MURTHA MUST MUTILATED 
 MUTUAL MW MW(T) MWD MWE 
 MWT MWY MX MXKINLWY MY 
 MYER MYERS MYLAR MYNOX N0295 
 N05 N1 N10B N16 N400 
 N6 N7 N9 NA2 NA23 
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 KEY WORD 
 NA24 NACE NAD NADOLNY NAIDEN 
 NAIDENT NAL NALCO NALDEN NALL 
 NAMAGER NAME NAMED NAMES NAMIPULATORS 
 NAMUAL NANAGER NARA NARAATIVE NARATIVE 
 NARCOTS NARDA NARRAATIVE NARRATIAVE NARRATIVE 
 NARRATIVE6103130000 NARRATIVELY NARROW NARRTIVE NARTIN 
 NARTRATIVE NASH NAT NATALIE NATARDIFF 
 NATION NATIONA NATIONAL NATIONALS NATIONS 
 NATL NATURAL NATURE NAVAL NAVY 
 NAWAS NB NB95 NBC NBERG 
 NBS NC NC1 NC2 NC23 
 NC25 NC26 NC29 NC3 NC4 
 NC5 NC6 NC80012 NCE NCGUIRE 
 NCULEAR ND NDA NDEMNITY NDERER 
 NDERSON NDSL1P9 NDSLIP9 NEAL NEALPETTERBORG 
 NEAR NEARING NEAT NECESSARY NECHANISM 
 NECISSITY NECLEAR NEDROW NEED NEEDED 
 NEEDPOST NEEDS NEF NEFF NEG 
 NEGATIVE NEGATIVES NEGATOR NEGITIATIONS NEGLIGENCE 
 NEGOCIATE NEGOTIATE NEGOTIATED NEGOTIATING NEGOTIATION 
 NEGOTIATIONS NEGOTIATIONSWITH NEGOTIATONS NEGOTIONS NEI 
 NEIC NEIL NEILAND NEILL NELSON 
 NELSONS NEMOURS NEMSEK NEMZEK NEOPRENE 
 NER NERA NERNAN NERTNEY NERVE 
 NERVOUS NESLON NESS NEST NESTERN 
 NET NETALWORKER NETB NETWITH NETWORKS 
 NEURRON NEUTON NEUTONS NEUTRON NEUTRONI 
 NEUTRONS NEVADA NEVER NEW NEWBY 
 NEWCOMB NEWLAN NEWLIN NEWLY NEWMAN 
 NEWRESIDENT NEWS NEWSLETTER NEWSPAPER NEWSPATER 
 NEWTON NEWYORK NEXT NF NF1 
 NF14 NF1A NF2 NF2A NFFO 
 NG NGSTROM NI NICHOLS NICKEL 
 NICKELL NIDETIFIED NIELSEN NIFE NIGHT 
 NIKKON NIL NINE NING NIOBIUM 
 NITE NITRIC NITROGEN NITZMAN NIXON 
 NJCLEAR NL NL1 NL1PI13 NL2 
 NL3 NL4 NL5 NL6 NL7 
 NL8 NL9 NLS NMBER NMC 
 NMEX NN NNBLE NNEL NNI 
 NO NO.AT(10-1)-967 NO1 NO1040 NO16 
 NO17 NO19 NO22 NO27 NO28 
 NO3 NO30 NO4 NO5 NO6 
 NO7 NO8 NO9 NO92 NOAKES 
 NOBEL NOBILE NOBLE NOBLEID49 NOBLELE 
 NOBLES NODER NODERER NODIFICATION NOEBOOK 
 NOF6 NOGOTIATION NOICE NOISE NOMENCLATURE 
 NOMINAL NOMINATIONS NOMINEE NOMITORING NOMOFRAM 
 NON NONAVAILABILITY NONDESTRUCTIVE NONDISCRIMINATION NONE 
 NONEXISTENT NONITOR NONNUCLEAR NONPOSESSION NONPOSSESSION 
 NONPRODUCTION NONPROJECT NONRECOVERY NONREGULER NONROUTINE 
 NONSL1 NOO NOON NOP NOPLE 
 NOR NORCOTE NORCOTS NORCROSS NORDERER 
 NORMAL NORMALIZATION NORMAN NORRIS NORTH 
 NORTH-WEST NORTHBOUND NORTHCOTE NORTHCOTS NORTHEAST 
 NORTHERN NORTHRUP NORTHUP NORTHWEST NORWOOD 
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 KEY WORD 
 NOS NOSE NOT NOTARI NOTCHED 
 NOTE NOTEBOOK NOTEBOOKS NOTED NOTERI 
 NOTES NOTH NOTHING NOTIATE NOTICE 
 NOTICEABLE NOTIFCATION NOTIFICATION NOTIFIED NOTIFY 
 NOTIFYING NOTING NOTORS NOTSL1 NOV 
 NOVACK NOVAK NOVATION NOVEMBER NOVIC 
 NOVICE NOVICH NOVICK NOVIES NOW 
 NOWICKI NOZZEL NOZZLE NOZZLES NP 
 NPD NPFO NQUOTE NR NR1 
 NR14 NRDC NRDL NRES NRETS 
 NRF NRL NRL60 NRS NRST 
 NRT NRTS NRTS-59 NRTS-60 NRTS61 
 NRTSMEMORANDUM NRTSW NRU NRX NS 
 NSF NSM0 NSMO NSP NSTRUMENT 
 NT NT1 NTARY NTC NTF 
 NTING NTP NTRACT NTRS NTS 
 NUBER NUBERS NUBMER NUC NUCLAR 
 NUCLE NUCLEA NUCLEAR NUCLEI NUCLEONICS 
 NUCLEORICS NUCLER NUCLEUS NUETRON NUICLEAR 
 NULCLEAR NULLAY NUMBER NUMBER1 NUMBER36 
 NUMBER4 NUMBERAA NUMBERAT NUMBERED NUMBERING 
 NUMBERS NUMBERT NUMERICAL NUMERS NUMMALLY 
 NUMVER NUMVERS NUNALLY NUNGESSEK NUNGESSER 
 NUNN NUNNALLY NUNNALY NUNNELLY NURSE 
 NURSG NUSU NUT NUTRONICS NUTS 
 NUTSHELL NUVLEAR NVT NW NY 
 NY09052 NY09053 NYC NYER NYLAFLOW 
 NYLON NYO NYOO NYU NYUER 
 NYUSIPRE OADING OAK OAKLAND OAKRIDGE 
 OATLINBURG OBBSERVATION OBERLANDER OBERVATION OBJEC 
 OBJECT OBJECTION OBJECTIONS OBJECTIVE OBJECTIVES 
 OBJECTIVESQUESTIONS OBJECTIVETECHNICAL OBJECTS OBLE OBLIGATED 
 OBLIGATION OBLIGATIONS OBLIGATON OBLIGATONS OBORON 
 OBRIEN OBRYANT OBSERAVATON OBSERVABLE OBSERVATION 
 OBSERVATIONS OBSERVE OBSERVER OBSERVERS OBSORPTION 
 OBSTACLES OBSTRUCTING OBSTRUCTION OBSTRUCTIONS OBTAIN 
 OBTAINED OBTAINING OCAW OCC OCC106050 
 OCCASION OCCASIONAL OCCUPANCY OCCUPATIO OCCUPATIONAL 
 OCCUPATONAL OCCUR OCCURRANCES OCCURRED OCCURRENCE 
 OCCURRING OCDM OCE OCEAN OCEEDINGS 
 OCESS OCKERMAN OCNSTRUCTION OCOUPLE OCRE 
 OCT OCT1 OCTOBER OD ODENNELL 
 ODOMETER ODONNELL ODONOLD ODOR ODS 
 OEH OEHL OELTZER OERATION OERATIONS 
 OERLEIN OF OFANY OFCORE OFEQUIPMENT 
 OFF OFF-GAS OFFER OFFERED OFFERING 
 OFFERS OFFF OFFFICER OFFGAS OFFIC 
 OFFICE OFFICER OFFICERS OFFICES OFFICIAL 
 OFFICIALS OFFNER OFFSITE OFGUARDHOUSE OFK 
 OFOPERATING OFPIPE OFR OFREACTOR OFSL1 
 OFTHE OGLE OGRAPHER OH OHIO 
 OHMITE OHRER OI OIL OILER 
 OILS OIPERATION OIS OJS OK 
 OKAY OKAYED OKLAHOMA OKSENDAHL OL 
 OLD OLDS OLDSMOBILE OLEARY OLEN 
 OLIN OLIVER OLIVET OLLOWING OLLSON 
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 KEY WORD 
 OLMCC OLSEN OLSON OLSONS OLSOOM 
 OLSSEN OLSSON OM1 OMAHA OMISSION 
 OMISSIONS OMIT OMITTED OMPARISON OMRE 
 ON ONAL ONCE ONDELETIONS ONE 
 ONEAL ONEIDA ONEIL ONEILBILLS ONEILL 
 ONELL ONEQUAL ONIEL ONIELL ONLY 
 ONNE ONNECTION ONR ONRELL ONSITE 
 ONSL1 ONSTEAD ONT ONTINUING ONTO 
 ONTRACTOR ONTROL OOBJECTIVES OOF OOHNSON 
 OON OOOKING OOP OOPERATIONS OOT 
 OP OP1 OP274924 OP274925 OP27924 
 OP5 OPAL OPE*RATION OPEATI OPEATION 
 OPEATIONS OPEATON OPEN OPENED OPENING 
 OPENIWOS OPENPORTS OPER OPERA OPERABLE 
 OPERAING OPERAION OPERAIONAL OPERAIONS OPERAITIONS 
 OPERAITON OPERARTION OPERAT OPERATE OPERATED 
 OPERATI OPERATIING OPERATIN OPERATING OPERATINGPERFORMAN 
 OPERATINGPHOTOGRAP OPERATIO OPERATION OPERATIONAL OPERATIONAMMENDME 
 OPERATIONG OPERATIONS OPERATIONSAT OPERATIONSOFFICE OPERATIORS 
 OPERATIUON OPERATOIN OPERATON OPERATONS OPERATOR 
 OPERATORS OPERATORSCHANDLER OPERATRION OPERRATION OPERTAION 
 OPERTATING OPERTATION OPERTATIONS OPERTING OPERTION 
 OPERTIONAL OPERTIONS OPERTON OPETATION OPINION 
 OPINIONS OPOERATION OPPENHEIMER OPPORTUNITY OPR 
 OPR013 OPR03071 OPR03073 OPR03074 OPR03075 
 OPR03078 OPR03079 OPR03086 OPR03116 OPRATING 
 OPRATION OPRATIONS OPREPORT OPRO3008 OPRO3020 
 OPRO3026 OPRO3028 OPRO3032 OPRO3073 OPRO3080 
 OPRO3084 OPRO3087 OPRREPORT OPRS OPT 
 OPTIC OPTICAL OPTICS OPTIMIZED OQMG 
 OQUINN OR OR1 ORAL ORAM 
 ORATION ORAX ORB ORCHARD ORD 
 ORDER ORDER75 ORDERED ORDERING ORDERS 
 ORDINA ORDR OREGON OREILL ORG 
 ORGAINIATION ORGAINZATIONAL ORGAN ORGANICS ORGANIZAITON 
 ORGANIZATION ORGANIZATIONAL ORGANIZATIONS ORGIL ORGILL 
 ORGINAZATION ORIC ORIENTATION ORIFICE ORIGIN 
 ORIGINAL ORIGINALLY ORIGINALS ORIGIONAL ORINALLY 
 ORIOLE ORISCOLE ORK ORME ORMEPI88 
 ORNL OROD OROO ORP ORPERATIONS 
 ORS ORTON ORULLIAN ORY OS 
 OSBURN OSCILLATION OSCILLATIONS OSCILLATORS OSCILLOGRAPH 
 OSCILLOGRAPHS OSCILLOSCOPE OSE OSITION OSLER 
 OSLOOND OSLOONO OSLOONP OSTLER OSTREICHER 
 OSTRICHER OT OTER OTHER OTHERCOMBUSTIBLES 
 OTHERS OTHING OTOR OTS OTT 
 OTTAWA OU0 OUD OULAHAN OUO 
 OUR OURBAN OUT OUTAGE OUTER 
 OUTFIT OUTFITS OUTGOING OUTHOUSE OUTISDE 
 OUTLECT OUTLET OUTLINE OUTLINED OUTLINEREQUIREMENTS 
 OUTPUT OUTRIGGERS OUTSIDE OUTSTANDING OUTSTIDE 
 OUTWARD OUTWEIGH OUTWEIGHT OV OVER 
 OVERALL OVERBY OVERCAST OVERCOME OVERED 
 OVEREXPOSURE OVEREXPOSURES OVERFLOW OVERHEAD OVERLAP 
 OVERLAPS OVERLAY OVERLOAD OVERRUN OVERSEAS 
 OVERSIZED OVERSPEED OVERTIME OVERTME OVERVIEW 
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 KEY WORD 
 OVERY OVETIME OVVERTIME OWEN OWENS 
 OWN OWNED OWRK OX OXFORD 
 OXIDE OXIDES OXX OXYGEN OYAMA 
 OYER P/60 P0 P1 P101 
 P11 P115 P1151 P12 P120 
 P1201 P1202 P1210 P123 P125 
 P1270 P13 P14 P141 P142 
 P15 P150 P157 P158 P16 
 P160 P17 P177 P18 P187 
 P188 P2 P2, P201 P22 
 P257 P300 P301 P302 P304 
 P306 P308 P310 P312 P32 
 P4 P455 P4LSE P5 P501 
 P62 P68 P8 P902 P903 
 P905 P907 PA PA&C PA295TC 
 PA6E PACE PACK PACKAGE PACKAGED 
 PACKAGES PACKAGING PACKARD PACKED PACKING 
 PACKS PACTOR PADS PAGE PAGES 
 PAI PAID PAINT PAINTING PAKARD 
 PAKCAGE PAKS PALLADIUM PALLEDIUM PALMER 
 PALMETER PALTES PAM PAMPHLETS PAN 
 PANEL PANELBOARD PANELS PANORAMIC PAPER 
 PAPERS PARABOLIC PARAFIN PARAGRAPH PARAGRAPHS 
 PARALLEL PARAMET PARAMETE PARAMETER PARAMETERS 
 PARAMTERS PARAMUS PARAPHENALIA PARCEL PARDEE 
 PARISEAN PARISEAU PARITCLES PARK PARKER 
 PARKEY PARKING PARKS PARMETER PARMLEY 
 PARRELS PARRI PARRICK PARROT PARRY 
 PART PART2 PART3 PART4 PART5 
 PART6 PART7 PARTIAL PARTIALLY PARTICES 
 PARTICIPANT PARTICIPANTS PARTICIPATE PARTICIPATING PARTICIPATION 
 PARTICLE PARTICLES PARTICPATED PARTICULATE PARTICULATES 
 PARTIES PARTIME PARTITION PARTITIONS PARTS 
 PARTTIME PARTY PASS PASSED PASSENGER 
 PASSENGERS PASSES PASSIMETER PASSMORE PAST 
 PASTDUE PAT PATE PATENT PATENTS 
 PATH PATHFINDER PATHOLOGIST PATHOLOGY PATICLE 
 PATIENTDECONTAMINAT PATIENTS PATINUM PATRICK PATROL 
 PATROLDECONTAMINAT PATROLMAN PATROLMEN PATROLS PATTERN 
 PATTERSON PAUL PAULL PAULTER PAULUS 
 PAULUSJOHNSTON PAVING PAW PAY PAYMEN 
 PAYMENT PAYMENTS PAYNE PAYROLL PAYSICS 
 PAYTON PB PBF PBJECTIVES PBX 
 PC PC1 PCCS PD PD20 
 PDQ PDR PE PE01 PE1 
 PEACETIME PEAK PEARLMAN PECUNIARY PEDERSEN 
 PEELED PEERLESS PEET PEFORMANCE PEHRSON 
 PEIREA PEIRERA PELAN PELAURA PELLEST 
 PELLET PELLETS PELLINI PEMBROKE PEMBROKES 
 PEN PENCIL PENCILNOTE PENCILS PEND 
 PENDING PENDLEBURY PENERATOR PENET PENETRATED 
 PENETRATING PENETRATION PENETRATIONS PENLY PENNA 
 PENNINGTON PENSION PENSON PENTAGON PENTATRATION 
 PEOPLE PEPESTAL PER PERABLE PERATING 
 PERATION PERCENT PERCENTAGE PERCENTAGES PERCEPTION 
 PERCIVAL PERECIRA PEREIRA PEREIRS PEREX 
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 KEY WORD 
 PEREY PERFORM PERFORMAN PERFORMANCE PERFORMANCEPROBLE 
 PERFORMED PERFORMING PERGAMON PERHAM PERIERA 
 PERILOUS PERIMETER PERIN PERIOD PERIODIC 
 PERIODICALS PERIODS PERISCOPE PERISCOPIC PERLIMINARY 
 PERLMAN PERLY PERMAFROST PERMANENT PERMANENTLY 
 PERMANFROST PERMISSABLE PERMISSIBLE PERMISSION PERMIT 
 PERMITS PEROID PERORMED PEROXIDE PERPETUAL 
 PERRILLS PERRIN PERRY PERS PERS1232 
 PERSEPCTIVE PERSING PERSNAL PERSNNEL PERSO 
 PERSON PERSONAL PERSONEL PERSONELL PERSONNEL 
 PERSONNEL600924 PERSONNELL PERSONNL PERSONS PERSPECTIVE 
 PERTAING PERTAINING PERTINENT PESONNEL PESSURE 
 PET PETCO PETE PETER PETEROLEUM 
 PETERSEN PETERSON PETR PETRELEUM PETRO 
 PETROLEIUM PETROLEM PETROLEUM PETROLIUM PETRSHIN 
 PETTORBORG PETTY PEVORE PEYTON PF 
 PFEIFFER PFF PFLUEGER PFOST PGCR 
 PGSTODDART PH PH1 PH2 PH3 
 PH4 PH5 PH6 PH7 PH8 
 PH9 PHASE PHASEI PHASES PHATE 
 PHHOTO PHHOTOGRAPH PHILCO PHILIP PHILIPS 
 PHILIPSON PHILLIPP PHILLIPS PHILLIPSON PHILOSOPHY 
 PHIOIPSON PHISICAL PHISICS PHITIONAL PHOGRAPHING 
 PHONE PHONES PHORPHORUS PHOSPHORUS PHOST 
 PHOT PHOTGRAPH PHOTGRAPHS PHOTO PHOTOCOPIES 
 PHOTOGRAHS PHOTOGRAPH PHOTOGRAPHE PHOTOGRAPHER PHOTOGRAPHERS 
 PHOTOGRAPHIC PHOTOGRAPHICS PHOTOGRAPHIG PHOTOGRAPHING PHOTOGRAPHS 
 PHOTOGRAPHY PHOTOGRAPHYU PHOTOGRAPIC PHOTOGRPAHS PHOTOMICROGRAPHS 
 PHOTOS PHOTOSTAT PHOTOSTATIC PHSICS PHSYICS 
 PHT PHTOGRAPHERS PHTOTGRAPH PHTOTGRAPHERS PHUSICAL 
 PHUSICS PHY PHYICS PHYS PHYSIC 
 PHYSICA PHYSICAL PHYSICALS PHYSICIAN PHYSICIST 
 PHYSICISTS PHYSICS PHYSIS PI PI1 
 PI10 PI11 PI12 PI13 PI14 
 PI15 PI151 PI16 PI17 PI18 
 PI19 PI2 PI20 PI20HP PI21 
 PI22 PI23 PI24 PI25 PI26 
 PI26ID26 PI27 PI28 PI29 PI3 
 PI30 PI31 PI32 PI33 PI34 
 PI35 PI36 PI37 PI38 PI39 
 PI4 PI40 PI41 PI42 PI43 
 PI44 PI45 PI46 PI47 PI48 
 PI49 PI5 PI50 PI51 PI52 
 PI53 PI54 PI55 PI56 PI57 
 PI57BOILERS PI57TO1 PI58 PI59 PI59BAG 
 PI6 PI60 PI61 PI61WH3 PI62 
 PI63 PI64 PI65 PI66 PI67 
 PI68 PI69 PI7 PI70 PI71 
 PI72 PI73 PI74 PI75 PI76 
 PI77 PI78 PI79 PI8 PI80 
 PI81 PI82 PI83 PI84 PI85 
 PI86 PI87 PI88 PI89 PI9 
 PI90 PI91 PI92 PI93 PI94 
 PI9RADIATION PICATURE PICK PICKARD PICKED 
 PICKER PICKETT PICKING PICKUP PICKUUP 
 PICTORIAL PICTURE PICTURES PICUTRE PICUTURES 
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 KEY WORD 
 PIE PIECE PIECES PIER PIERCE 
 PIERS PIES PIESCH PIG PIII2 
 PILE PILLOT PILOT PILOTS PIN 
 PINCOCK PINE PINEHOLE PINHOLE PINION 
 PINNED PINS PIO PIONEER PIONEERED 
 PIPE PIPES PIPESENCLOSED PIPING PIPRNG 
 PIRKL PIRNIE PIS7 PISTEMA PISTENMA 
 PISTERAM PISTOLS PISTON PIT PITCH 
 PITMAN PITMANN PITT PITTMA PITTMAN 
 PITTMANERGEN PITTMANN PITTSBURG PITTSBURGH PITURES 
 PIVOT PIZ PJ PJ13 PJ2 
 PJ57 PKG PKMERRELL PL PL1 
 PL2 PL3 PLA PLACE PLACED 
 PLACEMENT PLACES PLACING PLACMENT PLAIN 
 PLAN PLANE PLANES PLANFILES PLANFOR 
 PLANMOCK PLANNED PLANNING PLANS PLANT 
 PLANTAQUISITION PLANTS PLASTI PLASTIC PLASTICENE 
 PLASTINO PLATE PLATED PLATES PLATFOR 
 PLATFORM PLATING PLATN PLATNER PLATOON 
 PLATTON PLAY PLAYED PLD PLEASE 
 PLENUM PLIMPTON PLNT PLOT PLOTS 
 PLT PLTTPE PLUB PLUG PLUGBEAM 
 PLUGS PLUMBING PLUME PLUNKETT PLURALITY 
 PLUS PLUSFIX PLUTONIUM PLZ PM 
 PM1 PM1DEVORE PM2 PM2A PM3A 
 PMP PNAELBOARD PNROO PO PO5 
 POBE POCATELLO POCKET POI POINR 
 POINT POINTER POINTING POINTLOG POINTS 
 POIONING POISEN POISENING POISON POISONDECAY 
 POISONED POISONING POISONS POISONTIN POISTIONS 
 POLARIZED POLAROID POLE POLES POLHAMUS 
 POLICE POLICIES POLICY POLICYU POLLOCK 
 POLLUS POLLUTION POLOCIES POLYPHASE POLZER 
 PONDERED PONSABILITIES PONT PONTIAC POOL 
 POOLE POOR POORT PORCEDURE PORCEDURES 
 PORCUREMENT PORGRAM PORKY PORPERTY PORPOSAL 
 PORPOSED PORRLY PORT PORTABLE PORTAL 
 PORTER PORTERFIELD PORTION PORTIONS PORTS 
 POS POSE POSED POSES POSIMETERS 
 POSITIO POSITION POSITIONED POSITIONER POSITIONING 
 POSITIONS POSITIVE POSSESSION POSSIBEL POSSIBILITIES 
 POSSIBILITY POSSIBLE POSSIBLY POST POST902 
 POSTAL POSTINCIDENT POSTING POSTITIONS POSTMORTEM 
 POSTPONE POSTS POSTULATED POSTULATIONS POSTURE 
 POSURES POTENTIAL POTENTIALLY POTENTIOMETER POTENTIOMETERS 
 POTO POTREPKA POTT POTTMEYER POTTS 
 POULSEN POULTER POUND POUNDS POUR 
 POWE POWEER POWEL POWELL POWER 
 POWERED POWERS POWERTIME POWERTRON POWERY 
 POWIS POYET POZZATO PP PP0 
 PP1 PP100 PP25 PP3 PP7 
 PP8 PPAB PPARTS PPCO PPG 
 PPHOTOGRAPHERS PPHYSICS PPI PPLANS PPOINTS 
 PPOSITION PPOWER PR PR12 PR13 
 PRA023 PRACTICE PRACTICES PRACTICING PRACTIVE 
 PRACTIVES PRANEY PRANG PRC PRC6 
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 KEY WORD 
 PRCEDURE PRE PRE-INCIDENT PREAMP PREAMPLIFIER 
 PREAMPLIFIERS PREAMPS PRECAUTION PRECAUTIONARY PRECAUTIONS 
 PRECEEDINGS PRECENTION PRECIOUS PRECIPITATION PRECISION 
 PRECLUDE PRECONSTRUCTION PRECOOL PRECOOLER PRECOOLERS 
 PREDICTED PREDICTING PREDICTION PREF PREFERENCE 
 PREFERRED PREFILTER PREFORMED PREHEATER PREINCIDEN 
 PREINCIDENT PRELIM PRELIMINARY PRELIMINARYOPERATIO PRELMINARY 
 PREMALOY PREMIUMS PREOPERATION PREOPERATIONAL PREOPERATIONS 
 PREOPERATIVE PREP PREPARATIO PREPARATION PREPARATIONS 
 PREPARATORY PREPARE PREPARED PREPARER PREPARES 
 PREPARING PREPLANNING PREPOWER PREREQUISITE PREREQUISITES 
 PRESCRIBED PRESENCE PRESENT PRESENTATION PRESENTATIONS 
 PRESENTED PRESENTLY PRESERVATION PRESIDENT PRESIDENTIAL 
 PRESIDENTS PRESONNEL PRESONSIBILITY PRESS PRESSENTED 
 PRESSUE PRESSUR PRESSURE PRESSURES PRESSURIZED 
 PRESTARTUP PRESTON PRESTRESSED PRESUMBLY PRESURE 
 PRETURNOVER PREVENT PREVENTATIVE PREVENTING PREVENTION 
 PREVENTITIVE PREVENTIVE PREVIEWED PREVIOUS PREVIOUSLY 
 PRI44 PRICE PRICES PRICHARD PRICING 
 PRICIPLES PRICTURES PRIMARY PRIME PRINCIPAL 
 PRINCIPALS PRINCIPLE PRINCIPLES PRINICIPLES PRINT 
 PRINTED PRINTIN PRINTING PRINTS PRIOR 
 PRIORDURING PRIORITIES PRIORITY PRIVACY PRIVATE 
 PRIVY PRO PROBABLE PROBABLY PROBALE 
 PROBE PROBERS PROBES PROBING PROBLEM 
 PROBLEMS PROCE PROCEDRUE PROCEDURAL PROCEDURE 
 PROCEDURECONTRACT PROCEDURES PROCEDURETRAINING PROCEDURY PROCEED 
 PROCEEDINGS PROCEEDTINGS PROCERES PROCESS PROCESSED 
 PROCESSING PROCTER PROCTICES PROCTOR PROCURE 
 PROCURED PROCUREMENT PROCUREMENTS PROCUREMETN PROCUREMNT 
 PROD PRODCEDURE PRODECURES PRODU PRODUCED 
 PRODUCING PRODUCT PRODUCTIMETERS PRODUCTIN PRODUCTION 
 PRODUCTS PROEDURE PROFESSION PROFESSIONAL PROFICIENCY 
 PROFILE PROFIT PROG PROGAM PROGLEM 
 PROGRAM PROGRAMMATIC PROGRAMMING PROGRAMS PROGRESS 
 PROHIBITED PROJ PROJECT PROJECTCONTRACT PROJECTED 
 PROJECTILE PROJECTION PROJECTIONS PROJECTOR PROJECTS 
 PROMETHIUM PROMISED PROMISES PROMOTION PROMPT 
 PROMPTS PROMULGATE PRONOUNCE PRONOUNCED PROOF 
 PROOFS PROP PROPANE PROPE PROPER 
 PROPERT PROPERTIES PROPERTY PROPESED PROPLUSON 
 PROPOSAL PROPOSALS PROPOSE PROPOSED PROPOSER 
 PROPOSERS PROPOSES PROPOSING PROPRIETARY PROPSAL 
 PROPULSION PROS PROSPECTIVE PROSS PROTECTING 
 PROTECTION PROTECTIONN PROTECTIVE PROTECTTIVE PROTETIVE 
 PROTOCOLS PROTOTYPE PROTRUDING PROTRUSION PROVIDE 
 PROVIDED PROVIDES PROVIDING PROVING PROVISIANS 
 PROVISION PROVISIONAL PROVISIONS PROVOST PROXEDURES 
 PRPAREDNESS PRROCEDURE PRUCHASE PRUDUCT PRUIFICATION 
 PRUPOSE PRUPOSED PRUS PRUSS PS 
 PS1 PS144 PSE PSI PSIG 
 PT PT4 PTD PU PU4 
 PUAO33 PUB PUBLIC PUBLICAITON PUBLICATION 
 PUBLICATIONS PUBLICITY PUBLICTIONS PUBLISH PUBLISHING 
 PUBLISHMENT PULICATION PULL PULLED PULLEY 
 PULLEYS PULLING PULP PULSE PULSED 
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 KEY WORD 
 PULSEHEIGHT PUMP PUMPED PUMPING PUMPS 
 PUNCH PUNCHING PUNCHINGS PUNISHINGS PUPHAL 
 PUPOSE PURCH PURCHASE PURCHASED PURCHASING 
 PURFICATION PURIF PURIFCATION PURIFICAITON PURIFICATION 
 PURIFICATON PURITY PURPLE PURPO PURPOSE 
 PURPOSES PURSEL PUSH PUT PUTTING 
 PUUMP PUYRIF PV PW PWEAONNWL 
 PWER PWERTON PWR PYYSICS PZ 
 Q1 QP QP702 QTR QUAIFE 
 QUAL QUALIFICATION QUALIFICATIONS QUALIFICATON QUALIFIED 
 QUALITY QUANTITIES QUANTITY QUARTE QUARTER 
 QUARTER1961 QUARTERLY QUARTERMASTER QUARTERMASTERCORD QUARTERS 
 QUBIC QUENNEVILLE QUERY QUES QUEST 
 QUESTION QUESTIONAIRE QUESTIONING QUESTIONNAIRE QUESTIONNAIRED 
 QUESTIONNAIRES QUESTIONS QUESTIONSGRISCOM QUESTIONSREPRESENT QUESTON 
 QUETIONS QUI QUICK QUICKER QUIESTIONS 
 QUINN QUOTATION QUOTATIONS QUOTE R.H.COURTNEY 
 R.L.ARCHE R0 R00 R2-534-AZ R4 
 R9 RA RA1 RA2 RA3 
 RAACK RAADIO RAAINGS RABBIT RABBITS 
 RABRICATION RACEWAY RACEWAYS RACILITTERS RACK 
 RACKS RACTOR RAD RADAR RADDIATION 
 RADDIUM RADEATION RADECTOR RADECTORS RADELOFF 
 RADEMACHER RADER RADFIATION RADIA RADIAC 
 RADIACTIVE RADIAION RADIAITION RADIAITON RADIAL 
 RADIATIO RADIATION RADIATIONBADGES RADIATIONDECONTAMIN RADIATIONLEVELS 
 RADIATIONS RADIATON RADIATOR RADICAL RADING 
 RADIO RADIOACTIVE RADIOACTIVELY RADIOACTIVI RADIOACTIVIE 
 RADIOACTIVIELY RADIOACTIVITY RADIOBIOLOGIST RADIOBIOLOGY RADIOCHEM 
 RADIOCHEMICAL RADIOCHEMISTRY RADIOGRAPHIC RADIOLOGICAL RADIOLOGY 
 RADIOLYSIS RADIOLYTIC RADION RADIOS RADITION 
 RADIUM RADIUS RADO RADS RADSAFE 
 RAF RAGS RAI RAIL RAILING 
 RAILROAD RAILS RAILWAY RAIN RAINEY 
 RAISBECK RAISE RAISED RAISES RAISING 
 RAKERD RALLY RALPH RAM RAMEY 
 RAMON RAMP RAMSAY RANCH RAND 
 RANDA RANE RANGE RANGER RANGING 
 RANK RANSICK RANT RAOD RAPP 
 RAPPEL RAPPKAPPEL RAPTURE RARE RASMUSSEN 
 RASTARTUP RAT RAT*E RATE RATEALUMINUM 
 RATED RATES RATHER RATING RATINGS 
 RATIO RATIOS RATLIFF RAU RAUBIX 
 RAUCH RAUSCH RAUSCHS RAUTH RAUYSCH 
 RAV RAVSCH RAW RAWLS RAY 
 RAYMOND RAYS RAZE RAZING RAZZO 
 RB RBH70 RC RCD RCE 
 RCL RCLEGG RCORD RCOVERY RD 
 RDARMWSPDAP RDER RDG RDG70 RDIATION 
 RDM RDN RDN70 RE RE1 
 RE2 RE3 RE4 RE5 RE6 
 RE630051 REA REAC REACH REACHED 
 REACHOR REACOTR REACT REACTIITY REACTION 
 REACTIONS REACTIOR REACTIV REACTIVATIN REACTIVATION 
 REACTIVCITY REACTIVITY REACTON REACTOR REACTORBELL 
 REACTORBUILDING REACTORCOMPARTMEN REACTORS REACTORVESSEL REACTUIUTY 
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 KEY WORD 
 READ READIED READING READINGOAR READINGS 
 READIOLOGICAL READOUT READY REAFFIRM REAIOACTIVE 
 REALEASE REALIGNMENT REALTORS REAR REASON 
 REASONABLE REASONS REASSEMBLE REASSEMBLY REASSIGNMENT 
 REATOR REBUILD REBUTTAL REC RECAP 
 RECAPITULATION RECD RECEIPT RECEIT RECEIV 
 RECEIVE RECEIVED RECEIVER RECEIVERS RECEIVES 
 RECEIVING RECENT RECEPTACLE RECEPTIONIST RECEVING 
 RECH RECHECK RECHED RECIEPT RECIEPTS 
 RECIEVE RECIEVED RECIEVER RECIEVING RECINDING 
 RECIPIENTS RECIRCULATING RECIRCULATION RECLAMATION RECLMATION 
 RECMMENDATIONS RECO RECOBERY RECOGNITION RECOGNIZE 
 RECOMENDATION RECOMENDATIONS RECOMM RECOMMENATIONS RECOMMEND 
 RECOMMENDATION RECOMMENDATIONS RECOMMENDATIONSAPP RECOMMENDATONS RECOMMENDED 
 RECOMMENDS RECOMMENDTIONS RECOMMNENDATIONS RECON RECONCILIATION 
 RECONDITIONING RECONFIRMATION RECONSIDERATION RECONSTRUCTION RECONTRUCT 
 RECONVENCES RECOR RECORD RECORDED RECORDER 
 RECORDER/TRANSMETT RECORDERS RECORDING RECORDINGS RECORDS 
 RECORE RECOV RECOVE RECOVER RECOVERED 
 RECOVERING RECOVERRY RECOVERS RECOVERY RECOVERYOF 
 RECOVEY RECOVRY RECRUITING RECRUITMENT RECT 
 RECTANGULAR RECTIVITY RECTOR RECTORS RECUPEATOR 
 RECUPERATIVE RECUPERATOR RECUPERATORS RECUPERATR RECURERATORS 
 RECURPERATOR RECURRING RECVERY RECVOERY RED 
 REDDING REDEEDING REDEEMED REDEFINE REDELEGATE 
 REDELEGATION REDESIGN REDESIGNATION REDESIGNED REDFIELD 
 REDFORD REDIATION REDINGS REDIOACTIVE REDIRECTIVES 
 REDMAN REDRAWN REDUCED REDUCER REDUCING 
 REDUCTIN REDUCTION REDUCTIONS REE REE70 
 REEACTOR REEASE REECE REECOVERY REED 
 REEDING REEDINGS REEDITED REEDY REEMOTE 
 REEN REENACT REENACTING REENACTMENTNO REENTRIES 
 REENTRY REEPORT REEPPORT REEVALUATION REEVES 
 REF REFENCE REFER REFERALS REFERANCE 
 REFERED REFERENCE REFERENCED REFERENCES REFERNCE 
 REFERRED REFERRING REFERS REFILLED REFINED 
 REFLECTOR REFLIEF REFUELING REFVIEW REG 
 REGARD REGARDING REGARDS REGENERATOR REGHARD 
 REGIA REGION REGISTER REGISTRANTS REGRET 
 REGRETS REGS REGUESTED REGULAR REGULATING 
 REGULATION REGULATIONS REGULATOR REGULATORS REHABILITATION 
 REHAVILITATION REICHARD REICHLE REID REIEW 
 REILLY REIMBURSABLE REIMBURSED REIMBURSEMENT REIMERS 
 REIN REINDFLEISCH REINFORCING REINHARDT REINHERDT 
 REINSTATEMENT REIRA REIS REISEN REIVEW 
 REJECTED REJECTION RELATED RELATES RELATING 
 RELATION RELATIONS RELATIONSHIP RELATIONSHIPS RELATIVE 
 RELAXED RELAY RELAYED RELAYS RELE 
 RELEAS RELEASE RELEASED RELEASES RELEIVING 
 RELESE RELIABILITY RELIABLE RELIE RELIEF 
 RELIEVED RELIF RELIMINARY RELOCATE RELOCATED 
 RELOCATING RELOCATION RELORDS RELSE RELVOIR 
 REM REMAIN REMAINDER REMAINING REMAINS 
 REMARKS REMARKSORIGINAL REMAVAL REMEDIAL REMELT 
 REMEMBER REMINDER REMINDERS REMINGTON REMO 
 REMODELING REMOTE REMOTELY REMOVAL REMOVE 
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 KEY WORD 
 REMOVED REMOVEFLANGE REMOVING REMPERATURE REMS 
 RENE RENEGOTIATION RENEW RENEWAL RENOTE 
 RENT RENTAL RENTALS RENTON REOCCURRENCE 
 REOD REONTGENS REORGANIZATIN REORGANIZATION REORGANIZED 
 REOVERY REP REPAIR REPAIRED REPAIRMAN 
 REPAIRS REPEAT REPIRATORS REPLA REPLACE 
 REPLACED REPLACEMENT REPLACES REPLACING REPLIES 
 REPLY REPO REPORDUCE REPORDUCTION REPORESENTATIVES 
 REPORT REPORTED REPORTER REPORTERS REPORTING 
 REPORTS REPORTSAND REPORTY REPORY REPOSITION 
 REPOSITIONING REPOSITORY REPOST REPPORT REPRESENATIVE 
 REPRESENATIVES REPRESENTATIIVES REPRESENTATION REPRESENTATIVE REPRESENTATIVES 
 REPRESENTATVES REPRESENTED REPRESENTITIVE REPRINT REPROCESS 
 REPROCESSING REPRODUCE REPRODUCIBLES REPRODUCTION REPRODUCTIONS 
 REPROESENTED REPRORT REPROT REPROTS REPRTS 
 REQ REQUESITION REQUEST REQUESTED REQUESTING 
 REQUESTS REQUIEST REQUIRE REQUIRED REQUIREME 
 REQUIREMENT REQUIREMENTS REQUIRERS REQUIRES REQUIRING 
 REQUIRMENTS REQUISITION REQUISITIONS REQUISITONS REQUISTION 
 REQUISTITION REQUUREMENTS REQWESTOR RERVN RERWAN 
 RES RESCIND RESCUE RESE RESEARCH 
 RESERVATION RESERVATIONS RESERVE RESERVISTS RESERVOIRS 
 RESIDENT RESIDENTIAL RESIDUAL RESIDUE RESIDUES 
 RESIGN RESIGNATION RESIGNED RESIN RESINS 
 RESISTANCE RESISTANT RESISTIVITY RESISTOR RESISTORS 
 RESO RESOLUTION RESOLVE RESOLVED RESOTRED 
 RESPECT RESPECTIVELY RESPIRAT RESPIRATION RESPIRATOR 
 RESPIRATORS RESPIRATORY RESPITORY RESPNSIBILITY RESPONDED 
 RESPONSABILITIES RESPONSABILITY RESPONSE RESPONSES RESPONSIBIL 
 RESPONSIBILITIES RESPONSIBILITY RESPONSIBILITYRADIATI RESPONSIBILTIY RESPONSIBLE 
 RESPRIATORS RESPROCESSING REST RESTATE RESTING 
 RESTORATION RESTORED RESTORING RESTRICT RESTRICTED 
 RESTRICTION RESTRICTIONS RESTSTANCE RESUBMIT RESUBMITTED 
 RESUILTS RESULT RESULTDS RESULTING RESULTS 
 RESUME RESUMEOF RESUMES RESUMPTION RETAIL 
 RETAIN RETAINED RETAINER RETAININ RETAINING 
 RETENSION RETENTION RETING RETIRED RETIREMENT 
 RETRIEVAL RETRIEVE RETRIEVED RETRIEVER RETRIEVING 
 RETRIVAL RETTS RETURN RETURNED RETURNED2137 
 RETURNING RETURNS REUSSELL REUTHER REV 
 REV1 REVERSING REVIEW REVIEWED REVIEWING 
 REVIEWS REVISE REVISED REVISEDF REVISING 
 REVISION REVISION1 REVISIONS REVOERY REVONSTRUCT 
 REVOVAL REVOVE REVOVED REVOVERY REWRITE 
 REX REXBURG REYNOLDS REYNOLDSON RF 
 RG RGAN RGE RGONNE RGULATION 
 RH RHCHESWORTH RHEDSTAT RHETT RHH 
 RHINEHART RHN RHODES RHODIUM RHORAN 
 RHR RI RI22 RI35 RIC 
 RICE RICH RICHARD RICHARDS RICHARDSON 
 RICHARDSONCHRISTEN RICHINS RICHLAND RICHMOND RICHORDS 
 RICHTMANN RICKS RICKSON RIDE RIDES 
 RIDGE RIDL RIDS RIFE RIG 
 RIGGED RIGGING RIGGS RIGHT RIGHTS 
 RIGSTAD RILEY RILLS RIM RINDFLEISCH 
 RINDFLIESCH RINDFRISCH RINE RINEHART RING 
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 KEY WORD 
 RINGS RINNELL RINSING RIPR RIS 
 RISE RISHARDS RISK RISKS RIT 
 RITCHI RITCHIE RITES RITICAL RITTER 
 RITZMANN RIVE RIVER RIVET RIVETS 
 RIVIT RIZED RJ RK RL 
 RLD RLH RLL RLM RLPR 
 RLUEDECKE RLY RM RMF RML 
 RMR RMRSCM RMY RNTO RNTS 
 RO RO1 RO10 RO11 RO12 
 RO14 RO15 RO16 RO17 RO18 
 RO2 RO21 RO22 RO3 RO3073 
 RO3129 RO4 RO5 RO6 RO7 
 RO8 RO9 ROA ROAD ROAD, 
 ROADBLOCK ROADBLOCKS ROADS ROADWAY ROARMWSPANT 
 ROBBING ROBBINS ROBENGE ROBERGE ROBERGETRAINING 
 ROBERT ROBERTA ROBERTS ROBERTSHAW ROBERTSON 
 ROBERTY ROBIN ROBINSON ROBINSONRICHARDS ROBISON 
 ROBLEM ROBNOT ROBO77ON ROBOT ROBOTTOM 
 ROCEDURE ROCH ROCHE ROCHESTER ROCK 
 ROCKET ROCKWELL ROCKY ROD ROD9 
 RODEMACHER RODENT RODENTS RODGER RODGERS 
 RODHOUSING RODM RODS ROE ROENTGEN 
 ROENTGENS ROGER ROGERS ROHRMAN ROHRNAM 
 ROIGINAL ROL ROLE ROLFE ROLLER 
 ROLLING ROLSKI ROM ROMIE ROMNEY 
 ROMOVE RON RONALD RONAYNE RONL 
 RONSICK RONTIUN90 ROOD ROOF ROOM 
 ROOOM ROOT ROOTTOM ROP ROPED 
 ROSA ROSE ROSEN ROSENKRANCE ROSNICK 
 ROSS ROSSER ROSSIN ROSTER ROTARIU 
 ROTARY ROTATING ROTATION ROTH ROTO 
 ROTOR ROUG ROUGH ROUND ROUNDS 
 ROUP ROUPE ROUSCH ROUTE ROUTES 
 ROUTINE ROUTING ROVERTS ROW ROWBERRY 
 ROWBOTTOM ROWBURY ROWDEN ROWE ROWER 
 ROWERRY ROWLAND ROWSILL ROY ROYSDON 
 ROZEMA RP RP134 RP216 RPCEDURE 
 RPM RPOCEDURE RPOGRESS RPOSE RPT 
 RPTS RQMTS RQUEST RR RRACK 
 RRADIATION RRADIOBIOLOGY RRE RRECORD RREDUCTION 
 RREEQUISITION RRELAY RREPORT RREPOT RREPRESENTATIVE 
 RRESPECT RRETENTION RRGADDING RRIVAL RS 
 RSL RSONNEL RSUME RT RTAC 
 RTATION RTIES RTOD RTT RTZ 
 RU RU106 RUB RUBBER RUBBLE 
 RUBEL RUBICON RUDOLPH RUEGG RUEPAE 
 RUEPDA/BABCOCK RUFF RULE RULER RULES 
 RULEY RULINGS RULLIAN RUM RUMBLE 
 RUMORS RUN RUNAWAY RUNCH RUND 
 RUNDOWN RUNNING RUNOFF RUNS RUNWAY 
 RUNZE RUPTURE RUSH RUSSE RUSSEL 
 RUSSELL RUSSELLS RUSSIAN RUTH RUTLEDGE 
 RUVE RUWPSA RUWPSA5 RVEY RVISE 
 RVISION RW RWS RX RY 
 RYLANDER S0 S012 S013 S057 
 S059 S060 S062 S092 S099 
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 KEY WORD 
 S1 S104 S130 S18 S19 
 S1C S1LL S1PRE S1X S21 
 S3 S32 S7 S730 S8 
 SA SA60 SAB SABATOGE SABOL 
 SABOTAGE SACRAMENT SACRAMENTO SACRED SACREMENTO 
 SACRMENTO SADIA SAETY SAFE SAFEGUARD 
 SAFEGUARDING SAFEGUARDS SAFES SAFET SAFETY 
 SAFETYREVIEW SAFETYU SAFEY SAFFORD SAGA 
 SAGE SAGEBRUSH SAGEGRUSH SAGER SAINT 
 SAKAI SALANES SALARIED SALARIES SALARIESAEC 
 SALARY SALARYCHANGES SALE SALES SALGLE 
 SALLEY SALLY SALT SALVAGE SAM 
 SAM,PLE SAMARIUM SAME SAMPLE SAMPLEER 
 SAMPLEING SAMPLEPI42 SAMPLER SAMPLERPI8 SAMPLERS 
 SAMPLES SAMPLESCADMIUM SAMPLING SAMSEL SAMUELS 
 SAN SANBORN SAND SANDBAGS SANDERS 
 SANDIA SANDLING SANETELL SANGER SANITARY 
 SANPLER SANTORD SANTRY SAPARIE SAPIRIE 
 SAR SARGENT SASSEN SATA SATCHELL 
 SATCHUELL SATCHWELL SATION SATISFACTORILY SATISFACTORY 
 SATISFY SATTELITE SATTERFIELD SATURATION SATURDAY 
 SAUIGNAC SAUILNAX SAUINO SAUNDERS SAUNDERSON 
 SAVAGE SAVANNAH SAVANZK SAVDIA SAVIGNAC 
 SAVIGNAE SAVIGNIC SAVINAC SAVINASPI23 SAVINGNAC 
 SAVINGS SAW SAWLE SAWONIK SAXE 
 SAY SAYOUT SAYS SB SB3853 
 SC SC1 SC12402 SC15165PI SC16147 
 SC1HF31 SC2 SC3 SCAFFOLDING SCAGLE 
 SCALE SCALER SCALERS SCAN SCANNER 
 SCANNING SCARADER SCAUTEN SCCUMULATION SCEDULE 
 SCENE SCHAEFER SCHAFFNER SCHANK SCHARTZ 
 SCHARWTZ SCHD SCHD40 SCHED SCHEDUDING 
 SCHEDUELE SCHEDULE SCHEDULED SCHEDULEDA SCHEDULES 
 SCHEDULING SCHEIZER SCHELM SCHELMAN SCHEMATIC 
 SCHEMATICS SCHEME SCHEMES SCHENECTADY SCHERER 
 SCHEUCH SCHLEITER SCHLESINGER SCHMALS SCHMALTZ 
 SCHMALZ SCHMAZZ SCHMIDT SCHNADER SCHNARTZ 
 SCHNET SCHNUCKEL SCHNUCKER SCHNUCKET SCHNUCKL 
 SCHOEN SCHOESOW SCHOOL SCHOOLS SCHRADE 
 SCHRADER SCHRADERID22 SCHRAEDER SCHRICK SCHROCK 
 SCHRODER SCHROEDER SCHROKS SCHRRADER SCHULDT 
 SCHULTE SCHULTZ SCHULZE SCHUMACHER SCHUMAN 
 SCHUMANN SCHUR SCHWA SCHWARTS SCHWARTZ 
 SCHWARZ SCHWATZ SCHWEARTZ SCHWEIRER SCHWEITZER 
 SCHWEIZER SCHWENNESEN SCHWRTZ SCI SCIENCE 
 SCIENTIFIC SCIENTIFICALLY SCIENTIST SCIENTISTS SCINILATION 
 SCINTILATION SCINTILLATION SCKETCH SCO SCOOP 
 SCOPE SCORES SCOTT SCOTTE SCOTTS 
 SCOTTY SCOURING SCOUTEN SCOVILLE SCRADER 
 SCRAM SCRAMED SCRAMMED SCRAMS SCRAP 
 SCRAPED SCRAPER SCRAPING SCRAPINGS SCRATCH 
 SCREEN SCREENING SCREENINGS SCREW SCREWMAY 
 SCREWS SCRIPPS SCRIPT SCROCHED SCROEDER 
 SCROGHAM SCRUB SCRUTINY SCWARTZ SD1 
 SD7 SDD SDLA SDM SE 
 SEABORG SEAL SEALED SEALING SEALLESS 
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 KEY WORD 
 SEALS SEARCH SEARCHING SEARCHLIGHT SEAT 
 SEATON SEATTLE SEC SECODE SECON 
 SECOND SECONDARY SECONDS SECONDSFIRST SECRET 
 SECRETARIAL SECRETARIATS SECRETARY SECRETIVE SECT 
 SECTIIONS SECTION SECTION3 SECTIONAL SECTIONMAINTENANCE 
 SECTIONS SECURE SECURED SECURITY SECURITYCLEANUP 
 SECURIY SECURTITY SECURTIY SEDAN SEDANS 
 SEDATIVE SEDLET SEDROC SEE SEE09495 
 SEEFELOT SEEK SEEKING SEELEY SEELY 
 SEEN SEEPAGE SEES SEGMENT SEGMENTS 
 SEIFERT SEIG SEIGERT SEIGNOR SEITZ 
 SEIVERS SEIZED SEL SELCTION SELECT 
 SELECTED SELECTING SELECTION SELECTIVE SELECTONS 
 SELECTOR SELF SELL SELLECK SELSIN 
 SEMI SEMIANNUAL SEMINAR SENATE SENATOR 
 SEND SENDING SENIOR SENSING SENSITIVE 
 SENSITIVITY SENSOR SENT SENTINEL SEP 
 SEPARABLE SEPARATE SEPARATED SEPARATIONS SEPARATOR 
 SEPERATION SEPT SEPTEMBER SEPTIC SEQNO 
 SEQUENCE SEQUENCES SER SERFVICE SERIAL 
 SERIES SERIOUS SERMON SERUICE SERVE 
 SERVIC SERVICE SERVICED SERVICEMEN SERVICEMENS 
 SERVICES SERVICETEST SERVICING SERVICRES SERVO 
 SERVOMANIPULATOR SES SESSION SESSIONS SET 
 SETHER SETHERS SETRTLEMENT SETS SETTING 
 SETTLEMENT SETTLEMENTS SETUP SEURITY SEVEN 
 SEVENTH SEVERAL SEVERE SEVERED SEVERSON 
 SEWAGE SEWARD SEWER SEWERS SEX 
 SEYBOLD SF SF1 SF2 SFB 
 SFC SFRAN SFSA SFUL SGER 
 SGT SH SH1 SHABER SHABLAK 
 SHACK SHAFFER SHAFT SHAFTEN SHAFTMAN 
 SHAFTMEN SHAFTMON SHAKOUR SHALL SHALLCROSS 
 SHANK SHANNON SHAPAR SHAPE SHAPED 
 SHAPEN SHAPER SHAPOR SHAPPAR SHAPR 
 SHARING SHARP SHARPAR SHARPER SHARPS 
 SHASTMAN SHAW SHAY SHCRADER SHCULDT 
 SHEAR SHEARD SHEARED SHEARING SHEATH 
 SHEDULE SHEEHAN SHEELEY SHEEP SHEER 
 SHEET SHEETING SHEETS SHEIDL SHEILD 
 SHEILDCOOLING SHEILDED SHEILDING SHELF SHELL 
 SHELLY SHELTER SHELTERS SHELVES SHELVING 
 SHERMAN SHERMON SHERRILL SHERWIN SHET 
 SHI SHIELD SHIELDED SHIELDING SHIELDS 
 SHIELED SHIF SHIFT SHIFT2 SHIFTING 
 SHIFTS SHILD SHILED SHIM SHIMS 
 SHIP SHIPMAN SHIPMENBT SHIPMENT SHIPMENTS 
 SHIPPED SHIPPED, SHIPPEN SHIPPENBERG SHIPPENBURG 
 SHIPPER SHIPPING SHIRT SHL SHOCK 
 SHOE SHOEN SHOES SHOP SHOPAR 
 SHORT SHORTAGE SHORTLY SHOT SHOTS 
 SHOULD SHOULDER SHOUP SHOW SHOWEN 
 SHOWER SHOWIN SHOWING SHOWN SHOWS 
 SHP SHPAR SHPPLUKE SHRADER SHROEDER 
 SHROUD SHROUDHOLDDOWN SHROUDS SHROWD SHULL 
 SHULTZ SHUMAKER SHUN SHUR SHURDOWN 
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 KEY WORD 
 SHUT SHUTDOWN SHUTDOWNS SHUTTLE SI 
 SIC SICK SICS SID SIDE 
 SIDES SIDEVIEW SIDNEY SIDPATCHER SIEC 
 SIEFERT SIEG SIEVER SIEVERS SIEWERT 
 SIGHT SIGINIFICANT SIGMA SIGN SIGNAL 
 SIGNATURE SIGNATURES SIGNED SIGNIFIACANT SIGNIFICANT 
 SIGNIFICANTS SIGNIFY SIGNOUT SIGNS SILBAUGH 
 SILENCE SILHANEK SILICOR SILL SILLS 
 SILO SILVER SILVERFROM SILVERMAN SIMANOIS 
 SIMANONIS SIMENS SIMILAR SIMMONS SIMON 
 SIMONDS SIMPLE SIMPLIFIED SIMPSON SIMS 
 SIMULATED SIMULATING SIMULATION SIMULATOR SIMULTANEOUS 
 SINCE SINFORD SING SINGLE SINGMAN 
 SINK SINKEL SION SIPIRIE SIPL 
 SIPLE SIPRE SIREN SIRVENE SISLER 
 SISSION SITE SITES SITING SITION 
 SITT SITTON SITUATION SITUATIONS SIX 
 SIXTEENTH SIXTH SIXTY SIXTYFIVE SIZE 
 SIZES SK SK10800 SK798C269 SK97788C269 
 SK9778C297 SK978C269 SK978C279 SK978C292 SK978C293 
 SKANNER SKAU SKAU972X SKE SKEMATIC 
 SKETCH SKETCHES SKID SKIDMORE SKIDS 
 SKILDSON SKILLS SKIN SKINNER SKINNY 
 SKJ SKLETCH SKY SKYSHINE SL 
 SL! SL-1 SL-1REACTOR SL00 SL1 
 SL11 SL1134 SL13600SKE1290A SL14203DJ2038 SL1ADM1201 
 SL1C2673 SL1C2675 SL1E2267 SL1E2270 SL1E2271 
 SL1E2272 SL1E2297 SL1GED SL1IDCM11 SL1IDCM12 
 SL1IDPHTP11 SL1J2037 SL1RD SL1REACTOR SL1RECOVERY 
 SL1SE SL1SE1447 SL1SJ1401 SL2 SLAB 
 SLABAND SLABAUGH SLABS SLACK SLAG 
 SLAGE SLAGEL SLAGGEL SLAGHE SLAGLE 
 SLALE SLATER SLEANUP SLEDGE SLEEVE 
 SLESSER SLI SLIDE SLIDES SLIDING 
 SLIE SLIF SLING SLINN SLIP 
 SLISCHEDULE SLOP SLOTKINS SLOTS SLOURESCENT 
 SLOW SLOWLY SLPR SLSARIES SLSW 
 SLU SLUDGE SLUDGES SLUG SLUGS 
 SM SM1 SM1A SM2 SM2A 
 SMAARDYK SMALL SMALTZ SMAPLE SMAPLES 
 SMART SMEAR SMEARDYK SMEARS SMELLS 
 SMGARS SMI SMIA SMISSEN SMITH 
 SMITHCO SMITHID26 SMOKE SMONT SMOUT 
 SMYLIE SN SNAKE SNAP SNAPS 
 SNIPES SNORKEL SNOW SNOWDRIFTING SNOWMELT 
 SNROO SNUBBERS SNUTE SNYDER SO 
 SO16 SOAP SOCIETY SOCIETYS SOCKET 
 SODIUM SOIL SOILS SOIOL SOLAR 
 SOLARTRON SOLE SOLENOID SOLICITING SOLICITOR 
 SOLID SOLIDS SOLN SOLON SOLU 
 SOLUBILIZE SOLUBLE SOLUTION SOLUTIONS SOLV 
 SOLVENT SOME SOMEONE SOMER SOMERA 
 SOMERS SOMERUILLE SOMERVILLE SOMERVILLW SOMETHING 
 SOMMERS SOMMERVILLE SON SONIC SONOW 
 SOP SOPPL SOPRIS SOR SORENSEN 
 SORENSON SORENTIND SORRENTINO SORT SORTIES 
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 KEY WORD 
 SORTING SOUGHERLY SOUND SOURCE SOURCES 
 SOURONTINO SOURTH SOUTH SOUTHEAST SOUTHERN 
 SOUTHWEST SOUTHWICK SOUTHWIND SOWARD SOWARDS 
 SOYLE SP SP13263 SP4 SP5 
 SP62 SPACE SPACED SPACER SPACERS 
 SPANNER SPAPAR SPARE SPARES SPARKS 
 SPARLING SPEACILISTS SPEAKER SPEAS SPEC 
 SPECAL SPECEALIST SPECIA SPECIAL SPECIALIST 
 SPECIALISTS SPECIALIZED SPECIALS SPECIALTY SPECIFIC 
 SPECIFICA SPECIFICAION SPECIFICAITON SPECIFICAITONS SPECIFICATION 
 SPECIFICATIONS SPECIFICATON SPECIFICATONS SPECIFICTIONS SPECIFIED 
 SPECIMAN SPECIMEN SPECIMENS SPECS SPECTOGRAPH 
 SPECTRA SPECTRAL SPECTRALLY SPECTRANALYSIS SPECTROCHEMICAL 
 SPECTROGRAPH SPECTROGRAPHIC SPECTROGRAPHY SPECTROMERY SPECTROMETER 
 SPECTROMETRIC SPECTROMETRY SPECTROMETRYSURVE SPECTROSOCOPY SPECTROSOCPY 
 SPECTRUCHEMICAL SPECTRUM SPECULATION SPEECHES SPEED 
 SPEEDIZED SPEEDOMAX SPEEDS SPEEDWAY SPEICIFICATIONS 
 SPEIDEL SPEILMAN SPEILMANNM SPENCE SPENT 
 SPERA SPERRAZIO SPERRY SPERT SPHERES 
 SPHERICAL SPICKARD SPICKARDDIW SPIDER SPILL 
 SPILLAN SPINDLE SPINKS SPINRAD SPIRE 
 SPLINE SPLIT SPLITTING SPONCERED SPONGE 
 SPOOL SPOT SPOTS SPOTTER SPOTTING 
 SPOTWELD SPPROVAL SPRAY SPRAYING SPREAD 
 SPREADER SPRING SPRINGER SPS1 SPSI 
 SPURIOUS SPWRT SQU SQUARE SQUIRED 
 SQUIRES SQUOTES SR SR00 SR1 
 SR13263 SR13687 SR90 SRE SRI 
 SS SS157 SS420 SSAFE SSAMPLE 
 SSAMPLES SSCF SSECTION SSECURIYT SSEET 
 SSELL SSERVICES SSG SSHARP SSHEET 
 SSHIELD SSHIELDING SSHUTDOWN SSL1 SSLLACK 
 SSMMARY SSPECIMENS SSPECTORMETRY SSPECTROMETRY SSSTEWART 
 SST SSTANDARD SSTATE SSTATUS SSTEEL 
 SSTEWART SSTOLL SSTOLLA SSTRIKE SSTRIPS 
 SSUMMARY SSUMP SSUO2 SSURVEY SSYMPOSIUM 
 SSYSTEM ST ST*EAM ST1 ST2 
 STABILITY STABILIYT STABLE STACK STACKS 
 STAEBLER STAEHLE STAFF STAFFER STAFFS 
 STAGE STAGING STAHL STAHLHEBER STAIGHT 
 STAINLESS STAINS STAIONARY STAIR STAIRAY 
 STAIRCASE STAIRS STAIRSCASE STAIRWAY STAIRWAYS 
 STAKER STAKES STALL STAMPS STAN 
 STANCHION STANCHIONS STAND STANDARD STANDARDIZED 
 STANDARDS STANDART STANDBY STANDING STANDRDS 
 STANFORD STANLEY STANNARD STAPER STAR 
 STARBIRD STARK STARON STARR STARRET 
 STARRETT START STARTED STARTER STARTERS 
 STARTES STARTING STARTS STARTUP STARTUPS 
 STARTVP STARZEC STARZEL STASTEMENT STATE 
 STATED STATEHOUSE STATEMAN STATEMEN STATEMENT 
 STATEMENTS STATEN STATES STATESMAN STATHAM 
 STATIC STATIO STATION STATION, STATIONARY 
 STATIONAYR STATIONER STATIONNRTS STATIONS STATISTICAL 
 STATISTICS STATRION STATUS STATUTES STATUTORY 
 STAVAST STAVASTNEWLIN STAVDST STAVOST STAY 
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 KEY WORD 
 STAYING STD STE STEADY STEAM 
 STEARNS STECHER STEEL STEELE STEELOX 
 STEIN STEIZER STELLINGER STELLITE STELLO 
 STELTZER STELZER STENOGRAPHER STENOGRAPHIC STEP 
 STEPHAN STEPHEN STEPHENSON STEPLADDER STEPS 
 STEPWISE STER STEREOSCOPIC STERN STERNER 
 STERNES STERNS STERO STEROSCOPIC STERRS 
 STEVE STEVENS STEVENSON STEWARD STEWART 
 STEWARTS STF STI STIC STICK 
 STICKING STICKLEY STIFFENER STILL STILLNESS 
 STILLS STILLWELL STILWELL STIRS STK 
 STL STLWELL STM STMD STOCK 
 STOCKHILDER STOCKHOLDERS STODDA STODDARD STODDARDLA13 
 STODDART STOLA STOLL STOLLA STOLLAMC25 
 STOLLO STOLLON STOLLS STONE STONEBERG 
 STONEBURG STONES STONS STOP STOPPAGE 
 STOPPED STORAE STORAGE STORE STORED 
 STORENSEN STORER STORERS STORES STORM 
 STORMS STORRS STORRSD STORY STOSONIS 
 STOTTART STOUDT STOVE STOVER STOVES 
 STPF STPF060 STR STRADINGER STRAIGHT 
 STRAIGHTEDGES STRAIN STRAINERS STRAP STRATTON 
 STRAUSER STRAUSS STREAM STREAMLINE STREAMLINES 
 STRECHER STREENAN STREET STRENGTH STRENGTHS 
 STRESS STRESSES STRETCHER STRETCHERSECURITY STRIKE 
 STRIKES STRING STRIP STRIPCHART STRIPPING 
 STRIPS STROHMEYER STROKE STROM STROMEL 
 STROMTIUM STRONG STRONTIUM STROSCHEIN STROSSCHEIN 
 STROTHER STRUCTUAL STRUCTURAL STRUCTURALS STRUCTURE 
 STRUCTYURAL STRUCUAL STRUKI STRUMENTATION STRUPP 
 STRURE STRUVE STRUVEMASON STS STUART 
 STUBBS STUCK STUCKI STUD STUDENT 
 STUDENTS STUDIES STUDIOS STUDS STUDY 
 STUDYD STULLA STUMPF STURRETT STYLE 
 STYROFOAM SU SUARTOUT SUB SUBASSEMBLEY 
 SUBASSEMBLIES SUBASSEMBLY SUBCNTRACT SUBCO SUBCONRACTAND 
 SUBCONTACT SUBCONTRACT SUBCONTRACTFOR SUBCONTRACTING SUBCONTRACTOR 
 SUBCONTRACTORS SUBCONTRACTS SUBCRITICAL SUBCVONTRACT SUBITTALS 
 SUBJECT SUBJECTS SUBMARINE SUBMICROGRAM SUBMINIATURE 
 SUBMISSION SUBMIT SUBMITTAL SUBMITTALS SUBMITTED 
 SUBMITTING SUBPARAGRAPH SUBSCRIPTION SUBSECTION SUBSEQUENT 
 SUBSTANDARD SUBSTATION SUBSTITION SUBSTITUTE SUBSTITUTION 
 SUBSTITUTIONS SUBSURFACE SUBTACKS SUBTASK SUBTASKS 
 SUBV SUCCESS SUCCESSFUL SUCCESSFULLY SUCH 
 SUCKLING SUCTION SUDWEEKS SUE SUELL 
 SUFFICIENT SUGGEST SUGGESTD SUGGESTED SUGGESTION 
 SUGGESTIONBY SUGGESTIONED SUGGESTIONS SUGGESTS SUIT 
 SUITABLE SUITE SUITED SUITING SUITS 
 SUITUP SULFATE SULFER SULFIDE SULFITE 
 SULFUR SULLIVAN SULPHATE SULPHER SULPHUR 
 SUMARY SUME SUMMARIES SUMMARIZES SUMMARY 
 SUMMARYTEST SUMMARYU SUMMASRY SUMMER SUMMERIZING 
 SUMMERS SUMMONS SUMNER SUMP SUN 
 SUNDAY SUNDINE SUNGUN SUPER SUPERCRITICALITY 
 SUPERHEATER SUPERINTENDENT SUPERSEDE SUPERVISE SUPERVISING 
 SUPERVISION SUPERVISOR SUPERVISORS SUPERVISORY SUPLEMENTAL 
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 KEY WORD 
 SUPLIMENTAL SUPLY SUPP SUPPER SUPPLEMEN 
 SUPPLEMENT SUPPLEMENT1 SUPPLEMENT2 SUPPLEMENTAL SUPPLEMENTARY 
 SUPPLEMENTED SUPPLEMENTING SUPPLEMENTRARY SUPPLEMENTS SUPPLIED 
 SUPPLIER SUPPLIERS SUPPLIES SUPPLIMENTAL SUPPLY 
 SUPPORT SUPPORTING SUPPORTS SUPPORTY SUPPOSEDLY 
 SUPPROT SUPR SUPREME SUPV SUQIRES 
 SURBEY SURFACE SURFACES SURFACING SURGE 
 SURGEON SURGERY SURPLAS SURPLUS SURPLUSED 
 SURROGATES SURROUNDING SURUEILLANCE SURVAY SURVEILANCE 
 SURVEILLANCE SURVER SURVEY SURVEYED SURVEYING 
 SURVEYREACTOR SURVEYRECOVERY SURVEYS SURVIELLANCE SURVIVAL 
 SURVIVED SURVIVORS SURVYING SUSIE SUSPECT 
 SUSPENDED SUSPENSION SUSTAINED SUTDIES SUTDOWN 
 SUTOPSY SUURVEY SUZIE SVDERUP SVERDRUP 
 SVOBODA SW SW1 SW3 SWAIN 
 SWAN SWANSON SWARTOOT SWARTOUT SWARTZ 
 SWARZ SWD SWEATER SWEENEY SWELLING 
 SWEPT SWINFORD SWING SWINGFORD SWINRORD 
 SWIRCHES SWITCH SWITCHBOARD SWITCHES SWITCHGEAR 
 SWITCHING SWOPE SX SYBBOL SYDNEY 
 SYLCOR SYMBOL SYMBOLS SYMERS SYMES 
 SYMPOSIUM SYNCHRONIZING SYNCHRONOUS SYNCRONOUS SYRACUSE 
 SYRDVY SYROUY SYROVY SYS SYST 
 SYSTE SYSTEM SYSTEMS SZAWIEWICZ SZAWLEWICZ 
 SZAWLEWIEZ T01 T02 T1 T1220 
 T15 T1747 T2 T23 T3 
 T32 T33 T71 TAB TABB 
 TABLE TABLES TABULATED TABULATION TABULATIUON 
 TAC TACCOMMENTS TACK TACTICAL TAG 
 TAGGED TAGLINE TAHNK TAILER TAINING 
 TAKE TAKEN TAKING TAL TALAGETT 
 TALAGOTTMYER TALBOT TALK TALKED TALKIE 
 TALKIES TALKING TALLIC TAM TAMINATION 
 TAMMARO TAMTGAARD TAN TANGARD TANK 
 TANKFREIGHT TANKMOBILE TANKS TANSMITTAL TANSPORT 
 TAP TAPE TAPED TAPEDDOCIMETER TAPEDDOSIMETER 
 TAPEOF TAPERED TAPES TAPING TARDIF 
 TARDIFF TARGET TARIFF TARLIFF TAROIFF 
 TARP TART TASK TASK1 TASK4 
 TASKS TASKV TATION TAUSCHER TAVEL 
 TAVSCHER TAX TAXES TAYLO TAYLOR 
 TAYLOREVACUATION TB TBAR TBMED254 TC 
 TCH TCHWELL TD75 TDY TE 
 TEACNIQUE TEACTOR TEAM TEAM1 TEAMS 
 TEAMSTERS TEB TEC TECH TECHICAL 
 TECHINAL TECHIQUE TECHNICA TECHNICAL TECHNICALADVISORY 
 TECHNICIAN TECHNICIANS TECHNIQUE TECHNIQUES TECHNISCHE 
 TECHNOLOGY TECHS TECNICAL TED TEE 
 TEES TEETH TEILD TEIN TEKTRONIX 
 TELECON TELECONS TELEFILM TELEFOTO TELEGRAM 
 TELEGRAMS TELEMETERING TELEPHONE TELEPHONES TELEPHOTO 
 TELEPONE TELESCOPE TELESCOPING TELESYN TELETYPE 
 TELEVESION TELEVISION TELEX TELEX-RE TELFORD 
 TELL TELLER TELLING TELY TEM41 
 TEMERGCK TEMGLER TEMO TEMP TEMPATURE 
 TEMPATURER TEMPATURES TEMPER TEMPERAMENTS TEMPERATAURE 
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 KEY WORD 
 TEMPERATURE TEMPERATURES TEMPERTURE TEMPLATE TEMPORARY 
 TEMPORY TEMPS TEMT TEN TENATIVE 
 TENERYCH TENEYCK TENGLEN TENGLER TENNESSEE 
 TENSIL TENSILE TENSION TENT TENTATIVE 
 TER TERBINE TERCH TERIA TERM 
 TERMINAL TERMINATE TERMINATED TERMINATING TERMINATION 
 TERMINATIONS TERMINED TERMINSTION TERMS TERRAIN 
 TERRELL TERREY TERRITORY TERRY TES 
 TESIMONIAL TEST TESTED TESTER TESTIMONIAL 
 TESTIMONIES TESTIMONY TESTIMOY TESTING TESTINGINPF0 
 TESTINGOF TESTMECHANISMS TESTOPERATIONS TESTS TESTSRADIATION 
 TESTUMONY TEUNIS TEXAS TEXT TF 
 TG TGO TH THALBOTT THALCOTT 
 THALGOLT THALGOT THALGOTT THALGOTTK THAN 
 THANK THANKED THANKS THAT THCEVISION 
 THE THEIL THEIR THEM THEMODYNAMIC 
 THEN THEORETICAL THEORIES THEORY THER 
 THERE THEREOF THERM THERMA THERMAL 
 THERMALSHIELD THERMAN THERMEL THERMOCOUPLE THERMOCOUPLEFLANG 
 THERMOCOUPLEHF29 THERMOCOUPLES THERMOCUPLE THERMODYNAMICS THERMOFAX 
 THERMOFAY THERMOMETER THERMOMETERS THERMOST THERMOSTAT 
 THERMOSTATS THESE THESIS THESL1 THEUER 
 THEVER THEY THHE THI THICH 
 THICK THICKNESS THIEL THIEME THIMBLE 
 THIMBLES THING THINGS THINKING THIRD 
 THIRTY THIS THKING THL THME 
 THOMAS THOMPSON THOMPSONH THOMSON THOMSPSON 
 THORIUM THORNTON THORTON THOSE THOUGHTS 
 THOUGT THOUSAND THOUSANDTH THREA THREAD 
 THREADS THREE THRESHOLD THRESHOULD THRMOMETER 
 THRO THROAT THROIUGH THROLL THROUGH 
 THROUGHOUT THROUGHT THROWN THRU THRUSTON 
 THUIRSTON THULSTRUP THUMBNAIL THUR THURBINE 
 THURMAN THURSDAY THURSTON THVROID THYROID 
 THYROIDS TI TI2 TIE TIE-INS 
 TIEBERT TIEDE TIEL TIES TIGHT 
 TIGHTENING TILL TILLER TILT TIME 
 TIME1000 TIME1030 TIMED TIMELOG TIMER 
 TIMES TIMING TIMKEN TINER TING 
 TINGEY TINGLEN TINGLER TION TIONS 
 TIP TIPPETTS TIRE TIS TISE 
 TITE TITLE TITLES TITUS TJ 
 TK TL TM TM5209 TM55209 
 TM62 TM623700IDO19307 TMEP TMW TN 
 TN-0000-112 TN52233 TO TO1 TO1615 
 TO2 TO9 TOBEIN TODAY TODD 
 TOFACILITATE TOGETHER TOGGLE TOILET TOLAND 
 TOLD TOLERANCE TOLERANCES TOLL TOM 
 TOMNSON TOMODIFICATION TOMORROW TOMPSON TON 
 TONEBERG TONIGHT TOO TOOK TOOL 
 TOOLE TOOLING TOOLS TOOT TOP 
 TOPE TOPIC TOPICAL TOPICS TOR 
 TORCH TORESTRICTED TORGERSON TORKELSON TORNADO 
 TORQE TORQUE TORY TOSS TOTAL 
 TOTHE TOUR TOURED TOURS TOW 
 TOWARD TOWELS TOWER TOWERS TOWN 
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 KEY WORD 
 TOWNE TOWNSEND TOXIC TOXIE TP 
 TP3 TP343 TP4 TP6 TP7 
 TP8 TPA TPE TPWER TR 
 TRA TRAC TRACE TRACED TRACER 
 TRACEY TRACING TRACK TRACTOR TRACY 
 TRADIATION TRADIFF TRADING TRADITIONAL TRAFFIC 
 TRAIING TRAILER TRAILERS TRAILOR TRAILORS 
 TRAIN TRAINEE TRAINEES TRAINGING TRAININ 
 TRAINING TRAJECTORY TRAN TRANE TRANFER 
 TRANING TRANPORTATION TRANS TRANSAC TRANSACTION 
 TRANSACTIONS TRANSCEIVERS TRANSCRIP TRANSCRIPS TRANSCRIPT 
 TRANSCRIPTION TRANSCRIPTS TRANSCROPT TRANSDUCER TRANSER 
 TRANSFAER TRANSFER TRANSFERRED TRANSFERS TRANSFORMER 
 TRANSFORMERS TRANSGER TRANSIENT TRANSIENTS TRANSIT 
 TRANSITION TRANSLATION TRANSMISSION TRANSMISSIONS TRANSMIT 
 TRANSMITAL TRANSMITI TRANSMITS TRANSMITTAL TRANSMITTALL 
 TRANSMITTALS TRANSMITTED TRANSMITTEDBY TRANSMITTER TRANSMITTERS 
 TRANSMITTING TRANSMITTLA TRANSPARENT TRANSPO TRANSPORATION 
 TRANSPORED TRANSPORT TRANSPORTABILITY TRANSPORTAION TRANSPORTATION 
 TRANSPORTED TRANSPORTER TRANSPORTIG TRANSPORTING TRANSSCRIPTS 
 TRANSURANIC TRANSURANIUM TRANTEN TRAP TRAPPED 
 TRAPPER TRAPS TRASFER TRASH TRASNSMITTAL 
 TRAVEL TRAVELERS TRAVELING TRAVERAY TRAVERSE 
 TRAVERSKY TRAVERSY TRAVIS TRAY TRAYNOR 
 TRAYS TRB TREANSFER TREASURY TREAT 
 TREATED TREATMENT TREGASKIS TREILHAASE TRENCH 
 TRENCHES TRESHOW TRF TRHEAD TRHIMBLE 
 TRI TRIAL TRIBUNE TRIED TRIGLY 
 TRIP TRIPLETT TRIPOD TRIPP TRIPS 
 TRITIUM TRITON TRIX TRLR TRNSMITTAL 
 TRO TROAST TROD TROJANOWSKI TROL 
 TROLLEY TROLS TROPHY TROST TROU 
 TROUBLE TROUGH TROUP TRR TRRANSFER 
 TRRANSMITAL TRUBINE TRUCK TRUFIN TRUMBO 
 TRUNK TRUNSTILE TRUNSTILES TRUST TRY 
 TS TSUAN TT TTHALGOTT TTHE 
 TTO TTOOK TTRAILER TTWX TTYPE 
 TUB TUBE TUBES TUBING TUCKER 
 TUESDAY TUITION TUNGSTEN TUNGSTON TUNNEL 
 TUNNELS TUNNER TUR TURB TURBINE 
 TURBINES TURBING TURBO TURCO TURE 
 TURINE TURKO TURLEY TURN TURNED 
 TURNER TURNINE TURNING TURNOVER TURNS 
 TURNSTILE TURNSTILES TURPIN TURPINE TUTTLE 
 TV TVCAMERA TVMONITOR TVPENETRATION TVPOWER 
 TW TWEEDY TWICE TWIN TWISTED 
 TWITTY TWK TWO TWO-DAY TWS212 
 TWX TWX1 TWX1570 TWXS TY 
 TYASK TYLER TYPE TYPED TYPEPLANT 
 TYPES TYPEWRITER TYPEWRITERS TYPEWRITTEN TYPICAL 
 TYPIST TYPOGRAPHICAL TYSOR U.S. U.S.ATOMIC 
 U/.KFR. U00 U02 U1593 U233 
 U235 U5 U5002 U5003 U5006 
 U5010 U5011 U5020 U5021 U5037 
 U5038 U5048 U5052 U5059 U5060 
 U5099 U5112 U5130 U5179 U960 
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 KEY WORD 
 UAC UAGARDE UARY UATION UB 
 UC UC81 UD UD0 UERNER 
 UF6 UG8 UGH UGIE UGIS 
 UIBRATION UILDING ULES ULLMANN ULMM 
 ULRICH ULTRA ULTRALINEAR ULTRASONIC ULTRASONICS 
 UM UMBER UMIT UMKMJ00000000000000 UNABLE 
 UNACCEPTABILITY UNALLOWABLE UNANSWERED UNATHORIZED UNAUTHO 
 UNAUTHORIZE UNAUTHORIZED UNAVAILABLE UNAWARE UNCER 
 UNCERTAIN UNCERTAINTIES UNCERTANIES UNCERTANTIES UNCLASSIED 
 UNCLASSIFIED UNCLASSIVIED UNCONTROLLED UNCOVER UNCOVERED 
 UNDELIVERED UNDER UNDERGROUND UNDERLIVERED UNDERRUN 
 UNDERSIDE UNDERSTANDING UNDERTAKEN UNDERWATER UNDESIRABLE 
 UNDETERMINED UNDRESSING UNDRESSSING UNE UNESCCORTED 
 UNESCORTED UNEXPLAINED UNGRADED UNICATION UNIDENTIFED 
 UNIDENTIFIABLE UNIDENTIFIED UNIDETIFIED UNIFORM UNIFORMS 
 UNINTENTIONAL UNION UNIONS UNIQUE UNIRRADIATED 
 UNIRRADITED UNISTRUT UNIT UNITED UNITS 
 UNITSFOR UNIV UNIVERISTY UNIVERSAL UNIVERSITY 
 UNK UNKNOWN UNKNOWNS UNLESS UNLICENSEDMANUFACT 
 UNLIKELY UNLOAD UNLOADED UNLOADING UNLOADNG 
 UNLOCATED UNLOCK UNLOCKED UNLOCKING UNMELTED 
 UNNAMED UNOBLIGATED UNORTHADOX UNPLANNED UNPLUG 
 UNPOISONED UNRECOGNIZABLE UNRESOLVED UNREWARDING UNSAFE 
 UNSATISFACTORY UNSCHEDULED UNSHIELDED UNSIGNED UNSOLICITED 
 UNSPECIFIED UNSUCCESSFUL UNSUITABLE UNSUITING UNSURE 
 UNT UNTAGGED UNTIL UNUSUAL UNUSUALLY 
 UNVEILS UNWOUND UO UO2 UOUNG 
 UP UPDATE UPDATING UPGRADING UPI 
 UPOF UPON UPPER UPPLIES UPS 
 UPSENSITIVE UR1NE URANIUM URBAN URE 
 URGENT URIGINAL URINALSIS URINALYSIS URINE 
 URINES URNIUM URS US US001 
 US019 US1 US100 US125 US130 
 US1614 USA USAEC USAEL USAERDL 
 USAERG USAF USAGE USCH USE 
 USED USEFUL USEOOF USES USING 
 USINGMINIATURE USN USPHS USS UST 
 USUAL USWB UTAH UTHORIZED UTICA 
 UTILITIES UTILITY UTILIZATION UTILIZE UTILIZED 
 UTILIZING UTSNER UUP UZR V1 
 V5097 VA VAAVE VAC VACANT 
 VACATAION VACATE VACATED VACATION VACCUM 
 VACCUMM VACU VACUBLASTER VACUM VACUMM 
 VACUUM VACUUMED VACUUMING VACUUMS VAELERRAL 
 VAGUE VAL VALID VALK VALLARIO 
 VALLARIP VALLECITOS VALLEREO VALLERIO VALUE 
 VALUES VALVE VALVES VALVING VAN 
 VANDENBERG VANDER VANDERBOSCH VANDERBOSH VANDERWEYDEN 
 VANDERWOOD VANHOOMISSEN VANLECK VANNESS VANTAGE 
 VANVLECK VANZANDT VAPOR VAPORIZING VARARIO 
 VARGA VARIABLE VARIANCE VARIANCES VARIATION 
 VARIATIONS VARICK VARIETY VARIOUS VARORIZATION 
 VARYING VATES VAUGHN VAULT VAULTS 
 VAVGHN VAVVES VB VBWR VC 
 VDS VE VECET VECHICLE VECHICLES 
 VECNEMAN VECTOR VED24 VEENAMAN VEENEMAN 
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 KEY WORD 
 VEENEMON VEGA VEGETATION VEGITATION VEHICLE 
 VEHICLES VEIW VELLUM VELNAR VELOCITIES 
 VELOCITY VENDER VENDOR VENDORS VENNEMEN 
 VENSUS VENT VENTALATION VENTILATED VENTILATING 
 VENTILATION VENTILATOR VENTILATORS VENTING VENTO 
 VENTS VENUS VENUSTIMEKEEPERS VER VERBAL 
 VERBALL VERCELLOTTI VERIFICATION VERIFIED VERIFY 
 VERMILLION VERRAN VERSATROL VERSUS VERTICAL 
 VERUS VERY VESEL VESJR1 VESPE 
 VESSEL VESSELEXAMINE VESSELS VESSER VESSLE 
 VESSLES VEST VEWLIN VF3 VF6 
 VHALE VHENDRIX VI VIA VIB 
 VIB1 VIBRATIO VIBRATION VIBRATORY VIC 
 VICINITY VICTIM VICTIMS VICTIUM VICTOREEN 
 VICTUM VICTUMS VID15 VID21 VID9 
 VIDEO VIE VIENER VIENNA VIEW 
 VIEWER VIEWING VIEWS VIEWSING VII 
 VIIA VIII VILL VILLIERS VIOLATIONS 
 VIP VIRGIL VIRGIN VIRTUE VISCOSITY 
 VISIBLE VISIT VISITATIONS VISITED VISITING 
 VISITOR VISITORS VISITS VISNER VISTING 
 VISTORS VISUAL VISUALLY VISUALOBSERVATION VITAL 
 VIZNER VLECK VLUX VM14 VMR 
 VO2 VOCLZ VOEIZ VOELS VOELTZ 
 VOELZ VOGAL VOGEL VOGLZ VOID 
 VOILZ VOL VOL1 VOL2 VOL3 
 VOLERIO VOLLEY VOLLEYBALL VOLTAGE VOLTAGES 
 VOLTMETER VOLTZ VOLUME VOLUME1 VOLUME2 
 VOLUMES VOLUMETRIC VOLUMN VOLUNTEER VOLUNTEERS 
 VOM VON VONALMEN VONN VONTRIPP 
 VONTRUPP VORE VORIS VOU VOUCHER 
 VP VREENEMEN VRI VRITTAN VRTS 
 VS VS. VSNRDL VUEL VULCAN 
 VUUU VV VVAEC VVH VVIEW 
 VY VYTHENE W.A.MOZINGO W.B.MC W.E.NYER 
 W.P.GAMMILL W/CIPPERLEY W/E W/LLACOTT W00 
 W1807 W2 W8C WA WA1 
 WAALAND WACKER WADSEN WAE WAERICKSON 
 WAGGENER WAGNER WAGON WAGONER WAINSCOTING 
 WAITH WAITING WAITKUS WAITNEY WAIVER 
 WAKEMAN WALDAU WALK WALKER WALKERS 
 WALKERWESTON WALKIE WALL WALLA WALLACE 
 WALLACOTT WALLEN WALLIN WALLS WALSH 
 WALT WALTER WALTON WAND WANT 
 WANTED WANTS WAPD WARD WARDEN 
 WAREEN WARGA WARING WARMING WARNING 
 WARNINGSYSTEM WARNPING WARPAGE WARR WARRANTY 
 WARREN WARRON WARRREN WAS WASDEN 
 WASH WASHDC WASHDCREACTOR WASHDO WASHDOWN 
 WASHED WASHER WASHERS WASHES WASHING 
 WASHINGS WASHINGTON WASHJINGTON WASK WASTE 
 WASTEDISPOSAL WASTERN WASTRE WAT WATCH 
 WATCHBAND WATCHING WATCHMAN WATCHMANS WATCHTOUR 
 WATE WATER WATERMAN WATERS WATIE 
 WATSON WATT WATTHOUR WATTS WATYER 
 WAVE WAWDA WAY WAYNE WAYS 
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 KEY WORD 
 WB WBA WBALLRED WBILLS WC 
 WCBILLS WCC WCE WCF WCWILLIAMS 
 WD WDSR WE WEAKEST WEAKNESSES 
 WEAMAN WEAPONS WEAR WEARING WEATHER 
 WEATHERPROOF WEATHERSBY WEAVER WEBB WEBER 
 WEBSTER WEC WECKERLE WEDDING WEDDLEY 
 WEDGE WEDNESDAY WEED WEEHMANN WEEK 
 WEEKELY WEEKEND WEEKES WEEKL WEEKLEY 
 WEEKLY WEEKS WEEKY WEH WEHMAN 
 WEHMANN WEHMANS WEHMEN WEI WEIC 
 WEICHEL WEIGHEL WEIGHT WEIGHTS WEIGOLD 
 WEINBERG WEINBERT WEIRD WEIS WEISS 
 WEISSER WEKLY WELCOME WELD WELDED 
 WELDER WELDERS WELDING WELDS WELHELM 
 WELL WELLS WELLSVILLE WELSON WENDEL 
 WENDELL WENDELLMEYER WENMANN WENT WERE 
 WERGEN WERLE WES WESCOTT WESSLEY 
 WEST WESTCOTT WESTEN WESTENMORRIS WESTERBECK 
 WESTERME WESTERMEIER WESTERMEIR WESTERN WESTIMEYER 
 WESTINGHOUS WESTINGHOUSE WESTLAND WESTON WESTONEIR 
 WET WETIK WETZEL WEYDEN WEYMEN 
 WEYMOUTH WF WH WH1 WH2 
 WH2ID30 WH3 WH4 WH5 WH5GN15 
 WH6 WHAT WHATMAN WHATSOEVER WHEATLEY 
 WHEATSTONE WHEEL WHEELER WHEMAN WHEN 
 WHERE WHEREABOUTS WHICH WHIDDON WHIFORD 
 WHILE WHILERAISING WHIPPLE WHISKEY WHITAKER 
 WHITE WHITECK WHITER WHITESBORO WHITFORD 
 WHITHAM WHITIG WHITLEY WHITMAN WHITMIL 
 WHITMILL WHITNEY WHITSETT WHITTAKER WHITTMILL 
 WHO WHOLE WHOM WHOSE WHY 
 WHYTE WICH WICHELMSEN WICKHAM WIDDOES 
 WIDE WIDOES WIDOW WIDTH WIEGOLD 
 WIGGINS WIGNER WIGREN WIHEIM WIITH 
 WIKE WIKELMSEN WILBARGER WILBER WILBUR 
 WILCHELM WILCOX WILDCIFE WILDE WILHEIM 
 WILHELM WILHELMSEN WILHEM WILHITE WILIAMS 
 WILKIE WILL WILLARD WILLES WILLIA 
 WILLIAM WILLIAMS WILLIAMSON WILLIANS WILLIARD 
 WILLIFORD WILLIMS WILLING WILLINGNESS WILLIS 
 WILLIT WILLMORE WILLS WILLSIS WILLTS 
 WILMANN WILSON WINCH WINCHELL WIND 
 WIND73 WINDBREAK WINDER WINDHAM WINDMILL 
 WINDOR WINDOW WINDOWS WINDS WINDSCALE 
 WINDSER WINDSON WINDSOR WINDWO WINFAIR 
 WING WINGER WINKE WINMILL WINSOR 
 WINSTON WINTER WINTERS WIPED WIPES 
 WIRE WIRED WIREING WIREMOLD WIRES 
 WIRESCADMIUM WIRESSEVERED WIRING WISCOMB WISE 
 WISER WIT WITER WITH WITHAIF 
 WITHCRAWAL WITHDRAW WITHDRAWAL WITHDRAWALS WITHDRAWEL 
 WITHDRAWL WITHDRAWN WITHELM WITHER WITHHELD 
 WITHHOLD WITHIN WITHOLD WITHOUT WITIK 
 WITITS WITNESS WITNESSED WITNESSES WITNESSESA 
 WITRO WIVES WJ WK WKHARRIN 
 WL WLG WLKER WLL WLROWBERRY 
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 KEY WORD 
 WLSON WLWMWNRA WN WO WOL 
 WOLAC WOLF WOLFE WOLFOLK WOLLACOTT 
 WOLLCOTT WOLLECOTT WOLLFOLK WOLLWEAVER WOLVERINE 
 WOMEN WOMG WONT WOOD WOODBURY 
 WOODEN WOODF WOODFIN WOODFINCE WOODFINDEDDENS 
 WOODIE WOODIIN WOODIN WOODLAND WOODRUFF 
 WOODS WOODSON WOODWARD WOOL WOOLACOTT 
 WOOLAND WOOLARD WOOLCOTT WOOLER WOOLFOLDK 
 WOOLFOLK WOOLFORLK WOOLLAC WOOLLACOTT WOOLLACUTT 
 WOOLLCACOTT WOOLLCOTT WOOLLLACOTT WOOLLOCOTT WOOLWEAVER 
 WOORK WORDING WORE WORK WORKED 
 WORKER WORKERS WORKIN WORKING WORKLOADDATA 
 WORKMAN WORKMANSHIP WORKMEN WORKMENS WORKS 
 WORKSCOPE WORKSHEET WORKSHEETS WORKUP WORKWEEK 
 WORLD WORLEY WORM WORN WORRY 
 WORTH WORTHINGTON WORTHITE WORTHS WOULD 
 WOUND WP WPB WR WR01001 
 WR01008 WR01009 WR01010 WR01014 WRAIR 
 WRAP WRAPPED WRAY WRENCH WRIGHT 
 WRITE WRITEN WRITER WRITERS WRITEUP 
 WRITGHT WRITING WRITTEN WRITTENORAL WRO 
 WRO1014 WRONFUL WRONG WRONGFUL WROTHINGTON 
 WS WSP WTER WTITTEN WTP 
 WTR WTT WU WULHELMSENLUKE WV4493 
 WW WWHEN WWOOLLACOTT WWTH WXP 
 WYATT WYKOFF WYLIE X-RAY X1 
 X11 X2 X222 X3 X4 
 X4X X8001 XA XA1 XA2 
 XA3 XC10 XC8 XCERPT XCID 
 XD XDCL XDCL61-11-703 XDCL621700 XENON 
 XEROX XI XII XIXC2 XL1 
 XO XONREOL XORRECTIONS XPOSURE XRAY 
 XWNRWE XX XXIA XXII XXX 
 XXXVI XXXVII XXXX YALLA YAMAMURA 
 YANSKEY YANSKY YARD YARNALL YARWAY 
 YATES YCUTT YDUNG YEAR YEAR-END 
 YEAREND YEARLY YEARS YELLOW YENNY 
 YERMAN YET YIELDS YOCL YORK 
 YOU YOUND YOUNG YOUNGM YOUR 
 YOUT YTTRIUM Z1NN ZABUDA ZACHARY 
 ZACK ZANDT ZANETELL ZANGER ZARCARD 
 ZARCARO ZARCARRO ZARDS ZARTMAN ZECHELLA 
 ZEHNER ZEISS ZEITLIN ZEKE ZELENKO 
 ZELEZNIE ZENER ZENNER ZEON ZERO 
 ZEROX ZIMBRICK ZIMM ZINC ZINN 
 ZINNDIETRICH ZIPPER ZIRC ZIRCALOY ZIRCONIUM 
 ZIRIN ZIRITIN ZISKOWSKI ZITEK ZONE 
 ZONES ZPR ZPRS ZR ZR97 
 ZRNB ZUCCA ZYTEL ZZ 
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