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FIGURE 8-2FP BLDG IA-21Ae
REHABILITATION OF BUILDINGS IA-21 AND IA-22

BUILDING IA-21(SOUTHEAST) FLOOR PLAN
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FIGURE 8-2FP BLDG IA-22a
INSTALLATION OF DIELECTRIC STRENGTH FLOOR
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FIGURE 8-2FP BLDG IA-22b
INSTALLATION OF UNINTERRUPTIBLE

POWER SYSTEM BUILDING IA-21A AND IA-22
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FIGURE 8-2FP BLDG IA-22c
REHABILITATION OF BUILDINGS IA-21 AND IA-22

BUILDING IA-22 INSTALLATION PLUMBING,
FIRE PROTECTION, GAS
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FIGURE 8-2FP BLDG IA-22d
REHABILITATION OF BUILDINGS IA-21 AND IA-22

BUILDING IA-22 FLOOR PLAN
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FIGURE 8-3FP BLDG IA-58a
X-RAY HOUSING FACILITY

ARCHITECTURAL FLOOR PLAN,
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FIGURE 8-3FP BLDG IA-58b
X-RAY HOUSING FACILITY - MECHANICAL
HEATING, VENTILATION, AND PLUMBING
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FIGURE 8-3FP BLDG IA-58c
IA-58 NEW UTILITY SHED
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FIGURE 8-4FP BLDG 81a
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-4FP BLDG 81b
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-4FP BLDG 81c
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-4FP BLDG 81d
RELOCATION OF WQEC TESTING

OPERATIONS TO BUILDING 81
FLOOR PLAN EVALUATION DETAILS
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FIGURE 8-4FP BLDG 81e
BUILDING 81 STEAM AND CONDENSATE PIPING
FORMER NAVWPNSTA CONCORD, CALIFORNIA
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FIGURE 8-4FP BLDG 81f
BUILDING 81 FLOOR PLAN
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SOURCE:
FACILITY EVALUATION OF BUILDING 81.  LETTER.  SEPTEMBER 8, 1989
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FIGURE 8-4FP BLDG 81g
HVAC SYSTEM REPLACEMENT TO BUILDING 81
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FIGURE 8-5FP BLDG 87a
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-5FP BLDG 87b
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-5FP BLDG 87c
ADDITIONAL AMMUNITION STORAGE FACILITIES
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FIGURE 8-5FP BLDG 87d
REPAIR OF SLIDE EXIST UTILITY LAYOUT

BUILDING 87
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FIGURE 8-5FP BLDG 87e
BUILDING 87 PHASE I - PROPOSED LOCATION

OF TEST EQUIPMENT FOR AIR LAUNCH MISSILES
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FIGURE 8-5FP BLDG 87f
MOVE EQUIPMENT AND FACILITIES
ARCHITECTURAL PLAN BUILDING 87
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FIGURE 8-6FP DU MAGAZINES b
EARTH COVERED AMMUNITION STORAGE
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APPENDIX A RADIATION OVERVIEW 

A1 GENERAL 
Radiation is energy in the form of electromagnetic waves or subatomic particles.  

Radiation is emitted from the nucleus or electron cloud of atoms or from devices generating 

electromagnetic waves and particles such as x-ray machines, neutron generators, and cyclotrons.  

Radiation is either ionizing or non-ionizing. 

Radiation that has insufficient energy to remove electrons from atoms is non-ionizing 

radiation. Examples of non-ionizing radiation include most visible light, infrared light, 

microwaves, and radio waves. Radiation that has sufficient energy to remove electrons from 

atoms is ionizing radiation. All radiological investigations at HPS have focused on ionizing 

radiation, which includes alpha, beta, and gamma radiation. 

A2 ALPHA RADIATION 
Alpha particles are charged particles containing two protons and two neutrons.  Alpha 

particles are emitted from the nuclei of certain heavy atoms, such as uranium, when they decay.  

Because of its size and heavy electrical charge, +2, an alpha particle can travel only a few 

centimeters in air. It can be stopped or shielded by a sheet of paper.  Alpha particles cannot 

penetrate the outer layer of skin but can cause localized damage inside the body if ingested or 

inhaled. 

A3 BETA RADIATION 
Beta particles are particles with the mass of an electron and a -1 electrical charge; 

essentially, they are high-velocity electrons. Radioactive isotopes of many different elements 

emit beta particles. Even though moderate energy beta particles can travel as far as 10 feet 

through air, they easily can be stopped by a 1/3-inch-thick sheet of plastic or a 1/8-inch-thick 

sheet of aluminum. Because beta particles can penetrate the outer layer of skin and affect living 

tissue, they are a hazard to the body’s skin and the eyes. 
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A4 GAMMA RADIATION 
Gamma radiation is electromagnetic radiation with no mass or charge.  Gamma rays are 

emitted from the nucleus of an atom during radioactive decay.  Because it has no mass or charge, 

gamma radiation can penetrate most materials.  In air, higher energy gamma radiation can travel 

several hundred feet.  Gamma radiation can penetrate the skin and interact with the dense 

structures of the body.  Dense materials such as lead or concrete are needed for shielding against 

gamma radiation. 

A5 X-RAYS 
X-rays are also electromagnetic radiation with no mass or charge.  The difference 

between gamma radiation and x-radiation is the nature of their origin. Gamma radiation 

originates in the nucleus, while x-rays originate in the electron region of the atom. The 

penetrating properties are the same; therefore, safety concerns and shielding mechanisms are 

similar. X-rays are typically produced by machines, and thus are not a hazard if the machine is 

turned off. 

A6 SCIENTIFIC NOTATION 

Radiation measurement units are normally reported in scientific notation.  Scientific 

notation is also known as exponential notation or power-of-10 notation.  It is a concise method of 

expressing numbers from very small to very large.  Scientific notation is the expression of a 

number raised to a power of 10.  For example, 3,456 can be expressed as 3.456 × 103.  For the 

purpose of this HRA, scientific notation is often used when radiation units are reported. 

 Here is a listing of common numbers expressed in scientific notation: 

106 = 1,000,000  10-1 = 0.1 (1/10) 
105 = 100,000  10-2 = 0.01 (1/100) 
104 = 10,000  10-3 = 0.001 (1/1000 
103 = 1000  10-4 = 0.0001 (1/10,000) 
102 = 100  10-5 = 0.00001 (1/100,000) 
101 = 10  10-6 = 0.000001 (1/1,000,000) 
100 = 1 
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A7 RADIATION UNITS 
For this HRA, radiation measurements are stated in units of curies, roentgens, rads, rems, 

and reps.  These units are defined as: 

• Curie (Ci).  The curie measures radioactivity; 1 curie is that quantity of a radioactive 
material that will have 37,000,000,000 (3.7 × 1010) transformations in 1 second.   
Often radioactivity is expressed in smaller units like thousandths (10-3, millicurie or  
mCi), millionths (10-6, microcurie or μCi), billionths (10-9, nanocurie or nCi), or  
trillionths (10-12, picocurie or pCi) of a curie. 

• Roentgen (R).  The roentgen is a unit used to measure exposure. It describes an 
amount of gamma and x-rays present in air only.  The roentgen is a measure of the 
ionization of the molecules in a mass of air:  one roentgen is equal to depositing in 
dry air enough energy to cause an electrical charge of 2.58 × 104

 coulombs per 
kilogram (kg) (1 kg = 2.2 pounds).  The main advantage of this unit is that it is easy 
to measure directly, but it is limited because it is only for deposition in air and only 
for gamma and x-rays. 

• Rad (from radiation absorbed dose).  The rad is a unit used to measure absorbed 
dose.  This relates to the amount of energy actually absorbed in some material.  It is 
used for any type of radiation and any material.  One rad is defined as the absorption 
of 100 ergs per gram of material.  The unit rad can be used for any type of radiation, 
but it does not describe the biological effects of different radiations. 

• Rem (from roentgen equivalent man).  The rem is a unit used to derive a quantity 
called equivalent dose.  This relates the absorbed dose in biological tissue to the 
biological effect.  Not all radiation has the same biological effect, even for the same 
amount of absorbed dose.  Equivalent dose is often expressed in terms of thousandths 
of a rem, or millirem (mrem).  To determine equivalent dose in rem, absorbed dose 
(rad) is multiplied by a quality factor (Q) that is unique to the type of incident 
radiation and the material in which the energy is deposited. 

• Rep (from roentgen equivalent physical).  A unit of absorbed radiation dose equal 
to the amount of ionizing radiation that will transfer 93 ergs of energy to 1 gram of 
water or living tissue. 
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NEWS RELEASE FROM BRAC PROGRAM MANAGEMENT OFFICE WEST PUBLIC AFFAIRS 
 

 

FOR IMMEDIATE RELEASE: October 1, 2008 
 
Contact: Ms. Melanie Ault  
Voice: 619-532-0768 
E-mail: melanie.ault@navy.mil 
 

Navy Seeks Historical Use Information for Naval Weapons Station 
Seal Beach Detachment Concord Inland Area, Concord California 

SAN FRANCISCO — The U.S. Navy Base Realignment and Closure (BRAC) Program 

Management Office West is preparing a Historical Radiological Assessment (HRA) for the Inland Area 

at Naval Weapons Station Seal Beach Detachment Concord, Concord, California.  The HRA is a 

detailed investigation that will define the extent of former operations involving radiation and radioactive 

materials, including special weapons.  The Navy is currently conducting on-site inspections and record 

reviews at Concord and comprehensive records searches and review of relevant documents at various 

federal archives.   This HRA is a history of past radiological operations in support of future transfer of 

the property for non-military use.  

If you are a current or former member of the Navy, civilian employee, or contractor and have 

information about radiological operations conducted within the Concord Inland Area, please call 1-866-

218-0457 and leave a message stating the best way and time to contact you.  You can also contact Mr. 

John Hiraas via e-mail at john.hiraas@gmail.com.  A member of the Navy’s HRA team will contact you 

and schedule a face-to-face, telephone, or e-mail interview.  Please contact the Navy before October 

25, 2008. 

For more information about the environmental restoration program at Inland Area at Naval 

Weapons Station Seal Beach Detachment Concord, Concord, California, please contact Mr. Darren 

Newton, the Navy’s BRAC Environmental Coordinator, at 619-532-0963 or darren.newton@navy.mil. 

 
 

www.bracpmo.navy.mil 
 

– usn – 
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DANA ROBERTS 
 
Mr. Roberts was employed at Concord from 1977 to 1980. He was a Petty Officer 3rd 
Class and worked in Building 93 assembling and “canning” missiles. By the end of his 
assignment at Building 93, he had been promoted to supervisor of the canning operation. 
Canning was the term used for putting missiles into shipping containers. When the 
missiles were canned, the cans were sealed and filled with nitrogen prior to removal from 
Building 93. He said that he worked on missiles that got conventional warheads and those 
destined to be fitted with nuclear warheads. No nuclear warheads were fitted or stored in 
Building 93: the missiles destined to be tipped with them were marked with black dots 
and sent to the Alpha Area where the warheads were to be installed. Black dot missiles 
did not get canned, but were put into transport slings for movement to the Alpha Area 
following their final inspection in Building 93. The workers in Building 93 were a mix of 
civilian and Navy personnel.  

Mr. Roberts said he witnessed three accidents in Building 93: a fire that consumed a 
Harpoon weapon; a dummy warhead that was dropped from a sling to the floor, causing 
one of the employees to wet his pants; and a forklift driven through the side of a missile. 
He alleged that workers would leave the building for lunch, go to one of the Navy clubs 
on the base and drink. They would return to work in a state of intoxication.  

While he did not work in the Alpha Area, Mr. Roberts stated that there was an elevator 
system that was large enough to lower semi-trucks to an underground work area. He 
thought there might have been an underground railroad between the Alpha Area and the 
Q Area on the Tidal side of the base. When questioned how this might have been done, 
he used the BART system as an example of constructing such a system in the Bay area. 
He did not have any specifics of either the elevator or underground railroad. He 
suggested locating quality assurance (QA) personnel who might have worked in the 
Alpha Area to get more details about the facilities there. He said the QA inspectors were 
rotated through work areas so they did not get too familiar with the workers. It was 
suggested that since work in the Alpha Area was classified, it probably would be difficult 
or impossible to get anyone to discuss it in detail. He agreed and said that what he was 
telling me was also classified. He recalled that the Alpha Area was closed in about 1980 
and all activities there were transferred quickly to the Q Area. 

Mr. Roberts suggested three potential contacts for further information: Richard Rabun, 
Terry Crowder and Gary Krieger. He did not know how to contact these individuals. He 
also said there might be a police officer on the Concord police force who was a Marine 
guard at the Alpha Area, but he did not know his name. He also suggested contacting a 
PVogel@together.net. 



At the end of the interview, Mr. Roberts said that what he had told me he also told public 
television station KQED, the Contra Costa county Times and the University of 
California-Berkeley School of Investigative Journalism.  He also explained that Roberts 
was not the name he had when he worked at Concord, but that he had legally changed it 
after he left there.  His previous name is not known. 
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RESPONSE TO COMMENTS ON 
DRAFT HISTORICAL RADIOLOGICAL ASSESSMENT 

Dated August 11, 2009 

FORMER NAVAL WEAPONS STATION SEAL BEACH  
DETACHMENT CONCORD, INLAND AREA 

CONCORD, CALIFORNIA 

DCN:  ECSD-3211-0005-0004 

Comment 1. (continued)   
Since both Areas have been under Navy operational control for the majority of their 
active life time, it is likely the Navy would have the most complete records regarding 
the handling of radiological materials.  Therefore DTSC would recommend that the 
Navy also initiate a radiological assessment for the Tidal Area or closely coordinate 
with the Army to develop a Tidal HRA.  DTSC requests a schedule be developed to 
accomplish this. 
DTSC would also like to have transportation routes used to move radiologic 
materials included in the proposed scoping surveys. 

 

 




