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HISTORIC AMERICAN ENGINEERING RECORD 

NASA INDUSTRIAL PLANT, SYSTEMS INTEGRATION & CHECKOUT FACILITY 
(NASA Industrial Plant Building No. 290) 

Location: 

UTM: 

HAER No. CA-310-W 

12214 Lakewood Boulevard, Downey, Los Angeles County, California 
Situated in the southwest portion of the NASA-Industrial Plant, Parcel II. Building 
6 is attached on the west facade. 

Zone 11: (northwest corner) 
(northeast comer) 
(southeast comer) 
(southwest corner) 

395410mE/3753880 mN 
395490mE/3753880 mN 
395490mE/3753750 mN 
395410mE/3753750 mN 

USGS 7 .5' Quad: Whittier and South Gate, California. Date (Photorevised) 1981. T3S; R 12W; 
SW % of SW % of Sec 10; San Bernardino B.M. 

Date of Construction: Circa 1965 

Architects & Engineer: Unknown 

Present Owner(s): Industrial Reality Group 

Present Occupant(s): Downey Studios 

Present Use: 

Significance: 

Film Production. 

Building 290 was constructed in 1965 and was significantly used until 1999 when the 
Downey plant was closed. It was very significant during the Apollo and Space 
Shuttle programs as a Systems Integration and Checkout facility and served as the 
final assembly facility for the service and command modules of the Apollo program. 
Building 290 "was the heart of the Apollo program, combined with Building 6."1 

Building 290 is also known for housing the world's largest clean room for 9 months 
before the Soviet Union superseded it with a similar building. Building 290 was the 
location where the crew module and aft thrust structures were developed for the 
Apollo program. "In total over 20 vehicles were constructed in the building."2 At 
one time, a section of Building 290 was converted into dormitories for the 
astronauts during testing and training for the Apollo Mission. 

Building 290 was the location of spacecraft assembly and integration for the 
American Space-Age. Building 290 was used by assemblers, technicians and 
engineers who worked to create the hardware that was responsible for taking men to 

1 National Aeronautics and Space Administration. "Final Historic Buildings and Structures 
Inventory and Evaluation, National Aeronautics and Space Administration, Industrial Plant Parcels I and II 
Downey,Califomia." November 1999. Appendix G. 

2 Ibid. 
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the moon and made the International Space Station possible.3 Memorial plaques for 
all of the astronauts who flew into space during the Space Shuttle program are 
located at the west facade of Building 290 in order to commemorate their bravery 
and good works. 

Report Prepared By: Katrina Harrison, Onyx Architects, 16 N. Marengo Ave, Pasadena, CA 91101. 

Date: September 2006 

3 Ibid. 
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Building 290 was built in 1965 on the west side of Building 6 (see figure 1, pg 10). 
Building 290 is a two-story steel frame structure with reinforced concrete and 
protected metal exterior walls. It is 170,000 square feet rectangular plan and has a 
flat metal roof. The entrances to the building include both pedestrian and industrial 
doors at the ground level on the north, west, and east facades, and industrial doors 
and loading docks at the upper level. It has limited triple metal windows at the 
upper level on the west fac;:ade.4 Also in 1967, Building 290 was attached to 
Building 6 by way of an addition of a roof over the alleyway between the two 
buildings. Building 290 was built in 1965 for the Apollo program. Adjacent to 
Building 6 was a great place to construct Building 290 due to the key roles and 
coordination between these two structures. Building 6 and 290 would work 
together to help support the Apollo program. 

Building 290 can be divided up into 5 main areas; hi-bay, lo-bay, clean room, west 
wing, and east wing. These 5 areas were utilized during the Apollo program and 
again later for the Space Shuttle program. They were used from the time of 
construction of Building 290 until the plant was closed in 1999. 

Clean Room 

One of the most significant areas of Building 290 is its certified, class 100,000 
capacity, clean room that is 113 by 320 feet large; one of the largest clean rooms in 
the world at this time. When the clean room was functioning as a certified 100,000 
clean room, the lowest class, it would be pumping air into the room that contained 
no more than 100,000 particles in the air. The class number determines the 
maximum amount of particles in the room per cubic meter. Therefore, the lower 
the number of class, the fewer particles that would be present in the air and the 
cleaner the area. 

The clean room encompasses three areas for instrumentation testing and final 
assembly. One of the areas of the clean room is located at the northeast comer of 
the building on the first floor (See Figure 2, pg 11). This area is part of the lower 
east wing section of the building. This is an area made of several smaller rooms and 
areas that all functioned as clean rooms during the Apollo program. The primary 
entrance into Building 290 and into the clean room was through a set of double 
doors located in the connection hall between Buildings 290 and 6. 

The clean room has a mini-airlock where workers would enter and proceed through 
the area known as the "man-cleaner." The man-cleaner is an area with large blowers. 
The workers would walk through the blowers causing any loose debris to fall off. 
Then the workers would enter a locker room where they would change into their 
bunny suits, smocks, and caps. The level of cleanliness in the clean room determined 
the amount of protective clothing required. 

During the Apollo program there were many stations located in the clean room. 
These stations were called receiving areas because they were used for the removal of 

4 Ibid. 
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packaging on small parts and the testing of components before they were 
transferred to the assembly area located in the hi & lo-bays of Building 290. 

Areas of the clean room were also used for assembly stations before they were sent 
out to the hi or lo-bays for final assembly. Located in this pre-assembly area clean 
room is an x-ray area. At this location, many parts were being assembled and items 
sometimes had to be x-rayed in order to ensure that they were properly welded 
together and had no leaks. 

The clean room area was used all throughout the Space Shuttle program; however, 
in the 1980's, during the Space Shuttle program, an area of the clean room was 
reconfigured to include a video simulation laboratory. This area was no longer 
considered a part of the clean room area. The video simulation laboratory had a 
large platform structure that was constructed like a theater. On top of the platform 
structure were rows of seats for the viewers to sit. Across the room was a huge rear 
projection screen for the showing of simulations. Along the wall of the room were 
several rows of computer consoles. 

Space Shuttle flights were simulated and showed in the video simulation area. 
Advanced design concepts were created in this room in order to simulate products 
before they were built. This area was specifically used to create, design, and test 
prototypes before the objects were actually, physically built. It saved a lot of time 
and money on building prototypes and allowed the engineers to work out potential 
problems and make changes before anything was even built. 

The other two clean room areas in Building 290 are the hi-bay (60'-0" bay, 63 by 
320 feet large) located at the center of the building north- south, and the lo-bay 
(40'-0" bay, 50 by 320 feet) located adjacent to the high bay to the east. These bays 
were used as operation, final assembly, and checkout facilities. 

The hi-bay was used for integration and the final assembly for the Apollo Command 
and Service Modules and later the Space Shuttle Crew modules and Aft Thrust 
Structures. It also utilized two 15-ton bridge cranes that each had a 55-foot hook 
height. These cranes were used for lifting and moving of heavy equipment or 
modules so that they could be worked on or relocated. These cranes also had traps 
to catch debris if it by chance fell off of the object being lifted. All the walls and 
ceiling of the hi-bay were painted with a high-gloss epoxy paint so that it would not 
crack and peel putting extra contaminates in the clean area. The floor was concrete 
to allow the area to be easily cleaned. 

In 1969, along the west wall of the hi-bay, blue steel support structures that 
resembled scaffolding extended out from the wall. These support stands were used 
for the construction and testing of the service modules and command modules. 
These stands allowed the modules to be dropped down so that the crews could 
work on them from all directions. The stands were connected to the walls in order 
to allow wires and cable runs from the other side of the wall to come in and attach 
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to the equipment. This provided instant data processing,. power supplies, 
instrument testing, and integration with communication rooms. 

The hi-bay activities were very significant to the Apollo and Space Shuttle programs. 
There is a lot of data and images which document everything that was completed in 
the hi-bay and lo-bay during these programs. Everything had to be very thoroughly 
recorded throughout the process of construction. 

In the hi-bay, on the southwest side, there was a pit constructed into the floor. 
During the Apollo program, the pit was used for testing ground support equipment 
and pressure testing. Working down in the pit, if something by chance were to 
explode, it kept the clean room area of the hi-bay protected from any debris. 

During the Space Shuttle program, the pit was used to hold a mock-up shuttle. The 
mock-up was a wood structure that was portable and adjustable. It was built in 
1977 and was used as a shuttle payload integration verification facility. They used 
the mock-up to test payload sizes and wiring so that they could test to see if the 
payload would fit in the real shuttle without having to try it in the real shuttle. 
Payloads were different packages or self-contained experiments that the space 
program was allowing schools or companies to send up into space with the crew. 

Attached to the pit area was the basement. The basement was always utilized to 
support the activities in the pit. The basement, including the area of the pit is 
roughly a 6,000 square feet with access from the pit area and from the southwest 
comer of Building 290. 

Lo-Bay 

The lo-bay, directly adjacent to the east of the hi-bay, was used for the fabrication 
and critical assembling areas for Apollo hardware and welding operations. The 
welding operations at this time utilized automatic welding equipment that was «the 
most significant in the world."5 Like the hi-bay, the lo-bay functions as a class 
100,000 clean room and had high-gloss epoxy paint on the walls and ceiling. 

There are two areas of the lo-bay that were key to the integrity of the clean room 
and very important aspects of Building 290; the north and south airlocks. The north 
airlock was utilized for the bringing in of materials and equipment, while the south 
airlock was utilized for the shipping out of completed equipment. 

On the north side of the lo-bay was a large door and room called the north airlock. 
This area was used very strategically to keep the integrity of the clean room. The 
airlock doors would be closed on the inside to separate the air from the airlock from 
that in the lo-bay. Then the very large exterior doors would be opened in the 
airlock, and materials and equipment would be brought it. The doors would then be 
closed on all sides. In the airlock, the materials and equipment would be 
unpackaged while the air in the airlock was being cleaned and filtered so that it 

5 Gerald Blackbum. Aerospace Legacy Foundation, Interview by Katrina Harrison. NASA Industrial 
Plant, Downey, CA. November 7, 2003. 
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would match the standards already in the clean room. As soon as the air had 
equalized, the interior door to the lo-bay would open and they could bring in the 
unpackaged equipment to the right location for assembly and testing. 

The south airlock was located to the southeast of the lo-bay. It was a lot larger than 
the north airlock, because it was constructed to allow for large tractor-trailers to 
back in and load up large equipment such as completed modules, and ship them out 
to other locations. The south airlock works very similar to that of north airlock; the 
airlock would be closed off from the lo-bay and they would open up the large 
exterior doors and drive in a large tractor-trailer. The air would then be cleaned and 
equalized with the lo-bay air and then they could open the doors and load up the 
truck. 

These two airlocks were used in order to allow the clean room areas of the lo and 
hi-bay to remain intact and clean and it was also used to protect the equipment 
being shipped in and out from becoming dirty, potentially harming the equipment. 

During the Space Shuttle program, a new issue arises. In the construction of 
modules, often times there would be debris and tools accidentally left inside the 
module. This was a big problem, because if debris was left in the module, it could 
damage the equipment in transportation and cause a higher risk of malfunctions to 
occur during a mission. In order to fix this problem, a new piece of equipment was 
created. The tumbler, or often called "the barbeque" by workers due to its rotisserie 
like movements, was created to correct the problem.6 Microphones would be 
placed on the interior of the module and then the tumbler would rotate the module. 
This allowed any loose debris to be heard rattling on the inside. Then the workers 
could go in and remove the items. 

Another tool created in order to encourage the awareness of missing tools, was the 
use of tool kits with foam slots. The slots would allow a person to tell if a tool was 
missing and it would be easy to figure out which one it was. This concept would 
later be used in the marketing of everyday toolboxes for the average consumer. 

East Wing 

Clean room & SupportArea 
The east wing of Building 290 is a two-story section of the building that is 
approximately 68,000 square feet and has four main areas; the clean room, support 
area, entryway, and the second floor work area. The first area is the clean room 
located on the northeast comer of the first floor, which was already discussed. The 
second area is located on the southeast comer of the first floor. This area was used 
for support areas. This area, during the Apollo program, was utilized for 
subcontractor operations, bench maintenance, system support, Ground Support 
Equipment (GSE), and manufacturing ready rooms. One of the key functions of 
this area was the bench maintenance area. This was a large 7,000 square foot area 
established to support functional testing and malfunction isolation as well as minor 

6 Ibid. 
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repair of Apollo systems and subsystems. The support laboratories used by 
engineers provided process control support to all manufacturing, chemical and 
metallurgic analysis, and physical tests. The engineers could write specifications, 
check the qualifications of welding personnel and monitor and control material 
processing equipment and mitiate defect prevention programs. 8 

A section of the southeast area was also used for the housing of astronauts during 
the Apollo program when they would undergo training and testing for the Apollo 
mission. Astronauts also worked along side with engineers and technicians on the 
command modules in order to make sure that it was functional for them This 
continued throughout the Space Shuttle program; however, the dormitories were 
moved to a room located on the northwest section of the second floor. 

During the Space Shuttle program, in addition to many of its original activities as a 
support area, the area located on the southeast corner of the first floor in Building 
290 was utilized as a chemical laboratory, astronaut ready room, space-suit clean 
room and building equipment rooms. 

Entrywqy 
One fairly significant area of the first floor of Building 290 is at the main entrance to 
Building 290. This entrance from the hallway connecting Building 6 and 290 would 
bring you into the main hallway and entrance into the clean room and rest of the 
east wing of Building 290. Located in this hallway were three key elements. The first 
element was a staff elevator providing access to the second floor above. 

The second element was a pass thru window. This window was used frequently to 
conduct business into the clean room area of the lo-bay. This allowed workers to 
conduct business quickly without having to go thru the process of cleaning up to 
come into the clean room The documents or business could be placed in the 
window and then the person from inside the clean room could get the documents 
easily and more efficiently. 

The third significant area was the underground tunnel. Building 290 had a tunnel 
that went under the clean room and connected the east and west wings. This tunnel 
was very significant because it allowed workers to get from one side of the building 
to the other without having to walk through the dean room and compromise its 
cleanliness. This made it easier for workers and visitors who had no business in the 
clean room to still be able to travel from one side of the building to the next; 
however, this tunnel was not used for very long because it was considered "to dark 
and creepy".9 Due to its lack of use, the tunnel was later converted into a fall out 
shelter in case of bomb attacks etc. 

Second Floor Work Area 
The third and final area of the east wing is the entire section of the second floor that 
is located on the east wall of Building 290 (see figure 2, pg 11). At the southeast 

7 "Rockwell Corporation Facilities of 1967 Report." NASA Industrial Plant, Downey, CA. 1967. 
8 Ibid. 
9 Gerald Blackbum 
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comer of the second floor of Building 290 is a large utility room. The utility rooms 
had soundproof walls in order to mute the noise emitted by the mechanical 
equipment and keep it from dispersing throughout the entirety of the building. This 
area was used as an air-handling room, holding the equipment needed to filter and 
maintain the integrity of the air in the clean rooms. Also located in these utility 
rooms were the boilers and water systems. 

Adjacent to the utility rooms, was the Engineering Design area. This was a large, 
open carpeted area that had soft partitioned, portable cubicles for the engineers to 
work at during both the Apollo program and the Space Shuttle program. 

In the northeast comer on the second floor of Building 290, was the Quality 
Engineering offices and conference rooms. Engineers to support the Apollo 
program used these offices as well as engineers later for the Space Shuttle program 
in order to ensuring the quality of the products that was being designed at Downey. 
Continuous improvements were made in this area. Located in the conference 
rooms were also viewings windows that allowed people in a meeting to look out and 
see the work being produced below in the hi and lo-bays. 

West Wing 

First Floor 
The last main area of Building 290 is a two-story section of the building that is 
approximately a 60,000 square foot area located along the west side of Building 290. 
Located on the first floor of this area are many offices, conference rooms, support 
areas, and the Acceptance Checkout Equipment facilities (ACE). The ACE is 
located on the first floor on the center portion of the west wing in Building 290. 
The ACE consists of a control room and computer room cabled to a common 
terminal facility room. The ACE has the capacity to patch any control computer 
room to any of the vehicle checkout stations located in the hi-bay. 

Adjacent to the ACE is the support areas. The support area utilized servicing 
equipment in order to support the spacecraft test stations located in the hi-bay. 
Along the west wall of Building 290 and in the northwest comer of the first floor, 
were many administrative offices and conference rooms. These areas were used for 
clients and engineers to meet and discuss the Apollo program and Space Shuttle 
progress. 

Second Floor 
On the second floor of the west wing in Building 290 were the temporary astronaut 
dormitories, quality conference rooms, computer rooms, and communication 
rooms. As mentioned before, during the Space Shuttle program in the 1980's, the 
dormitory room set up for the astronauts was located in this section of Building 
290. 
Also located in this area was the quality conference rooms that had viewing 
windows so that people in the meetings could look through the windows down at 
the work being completed in the lo and hi-bays. The conference rooms were used 
as continuous improvement conference centers where the staff and the customer 
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would meet. During the Apollo program, it was very common to have meetings on 
the status of the tracking programs for the Apollo missions. 

Most of the second floor west wing area of Building 290 has suspended ceilings with 
auxiliary lighting. The floors are carpeted, and the walls are typical gypsum board 
walls. During the 1980's, a section of the second floor was converted to have solid 
wall partitions and heavy security was added. The Department of Defense (DOD) 
utilized this section of Building 290 and they added sealed areas and siphoned locks 
to the doors. This was utilized as a proposal area for top-secret programs. 

The remainder of the second floor of the west wing located in Building 290 was 
used for computer rooms and communication room. The communication room 
was a small area that controlled the communication between the computer rooms 
and other areas of the building to that of the people working in the clean rooms. 
This allowed coordination and communication with people in the secure clean 
environment and the data technicians and workers on the outside of the clean room. 

The last two significant areas of Building 290 were on the building's exterior. On 
the northwest wall, at the top of the structure is an original sign place at the 
construction of Building 290 in 1965. It is a lighted sign with the original emblem 
of North American Aviation. It is a historical sign, placed to mark a significant time 
in the history of Building 290. 

Located on the west wall of Building 290 is a memorial to all of the astronauts who 
participated in the Space Shuttle program at the Downey site. These astronauts are 
all represented by their name on a plaque that is displayed on this west wall of 
Building 290. Building 290 was very significant in the activities from the Apollo 
program and the Space Shuttle program until it was closed in 1999. 

Currently, Building 290 is vacant. Since 1999 it has been used by Downey Studios 
to film several movies and provides a great large open area for the film crews to use 
in the production of movies. 

In 1965, Building 290 was constructed immediately to the west of Building 6, to 
support the Apollo space program that was contracted to North American Aviation 
in 1961. Building 290 would help support the NASAS-II Program (1962-1969), the 
Project Apollo Spacecraft Development Program (1963-1975), and the Skylab Space 
Program (1961-1975). 

Building 290 became known as having the largest clean room in the world at that 
time. The Apollo program is recognized as one of man's highest engineering and 
industrial accomplishments. 

After the completion of the Apollo missions, North American Aviation came under 
contract for the Space Shuttle Orbiter Program. At this time, North American 
Aviation was renamed ''North American Rockwell" to incorporate the merger 
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between North American Aviation and Rockwell Standard Corporation that took 
place in 1967.10 

NASA and the Department of Defense, in 1972, developed the Space Shuttle 
Orbiter Program as a national space transportation system with the central element 
being a fleet of Space Shuttle Orbiters. This fleet was designed to provide all users: 
government agencies, commercial, and foreign, with routine space transportation 
and operations for future decades. Among the operations was the placing of space 
equipment in orbit to support a variety of private and public functions: commercial 
communications, military reconnaissance, land remote sensing, navigation, planetary 
exploration, solar science, and weather forecasting. 11 

Rockwell was the prime contractor for the Space Shuttle Orbiter Program at 
Downey until its aerospace and defense businesses were sold to Boeing in 1996. At 
this time, Boeing was the new contractor for the Shuttle program at the NASA 
Industrial Plant, Downey. Building 290 was used for the Space Shuttle Orbiter 
Program along with other research and development, until the Downey plant was 
dosed in 1999. 

The Aerospace Legacy Foundation. "Building 290 Historical Summary" The 
Aerospace Legacy Foundation, 2003. 

Blackbum, Gerald. Aerospace Legacy Foundation, Interview by Katrina 
Harrison. NASA Industrial Plant, Downey, CA. September 20, 2006. 

National Aeronautics and Space Administration. "Final Historic Buildings and 
Structures Inventory and Evaluation, National Aeronautics and Space 
Administration, Industrial Plant Parcels I and II Downey, California." 
November 1999. Available from City of Downey, Economic Development 
Department, City of Downey, Downey, California. 

"Rockwell Corporation Facilities 1967 Report." NASA Industrial Plant, Downey 
CA. 1967. 

Sechrist, Bob. Interview by Katrina Harrison. NASA Industrial Plant, Downey CA. 
13 September 2006. 

Project Information: Building 290 is planned for demolition as the City of Downey adapts the abandoned 
industrial plant for new commercial and municipal uses that include creating a 
corporate park, public thoroughfare, and making the land available for retail use. 

Report prepared by Katrina Harrison, Onyx Architects, September 2006. 
See contextual photographs in HAER report No. CA-310 for views of Building 290. 

lO National Aeronautics and Space Administration, Appendix G. 
1l Ibid. 
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Figure 2 : Circa 1986 
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