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1. Management Summary
In accordance with Sections 106 and 110 of the National Historic Preservation Act (NHPA) 
the White Sands Missile Range (WSMR) Cultural Resources Program is actively evaluating 
all candidate buildings, structures, and objects for their National Register of Historic Places 
(NRHP) eligibility in addition to acquiring existing historic documentation on each. 

In January 2019, Epsilon Systems Solutions, Inc. (ESS) was contracted by the WSMR Environ-
mental Division, Conservation Branch, Cultural Resources Program to conduct an inventory 
and evaluation of the Special Weapons Assembly Facility 4 (SWAF 4) properties and evaluate 
them for their NRHP  eligibility. This area, accessed via Range Road 19, encompasses five 
primary properties located within a fenced and restricted compound. The original five SWAF 
4 properties constructed in 1960 include the main Assembly Building (Property 21695), the 
former Nuclear Storage Building (Property 21693), the Detonator Storage Building (Property 
21692), and two magazine structures (Properties 21690 and 21691). Some additional proper-
ties have been added to the complex through time.

The scope of the inventory area was determined in consultation with William Godby, Archae-
ologist at WSMR. In order to adequately meet the requirements set forth in Section 106 of the 
NHPA and NRHP guidelines, the inventory was inclusive of all SWAF 4 properties rather than 
just those that are scheduled for future modification or removal. 

In September of 2019, ESS architectural historian Phillip Esser conducted an on-site inventory 
and recorded 14 buildings and structures at the SWAF 4 complex (Figure 1). The recorded 
resources relate specifically to the Cold War historic themes of Materiel Development and Air 
Defense, Ballistic Missile Defense, and Army Missiles (per Lavin 1998) that are significant 
to our national history. All of the documented resources date to the Cold War era (1946 to 
1989) and immediate post-Cold War years; no prehistoric resources were recorded or evaluat-
ed. The current inventory was logged as New Mexico Cultural Resources Information System 
(NMCRIS) number 145133 with the Archaeological Records Management System (ARMS).

The current inventory found that SWAF 4 represents a historic military landscape (per Loechl 
et al. 1994) that dates to an identified period of significance associated with Cold War WSMR 
missile assembly and testing (1960 to 1989). The SWAF 4 area has accrued some recent addi-
tions and modifications that are unrelated to or post-date its Cold War era period of significance. 
However, it is the recommendation of Epsilon Systems that SWAF 4 retains sufficient historic 
integrity of its physical features to convey its historic significance. As such, Epsilon Systems 
recommends that the SWAF 4 complex is recognizable as a historic military landscape that is 
best managed as a historic district, per Department of the Army guidance (Loechl et al. 1994).

Of the recorded SWAF 4 properties, only Property 21695 was subject to a previous evalua-
tion. In 2002, WSMR determined Property 21695 as individually eligible under Criterion A. 
The New Mexico State Historic Preservation Officer (SHPO) concurred with this determi-
nation further stating that Property 21695 was eligible under both Criteria A and C as it was, 
“designed and constructed specifically for the purpose of assembly and checkout of nuclear 
warheads” (Hare 2002:1). Epsilon Systems concurs with this previous determination and also 
recommends Property 21695 as a contributing element to the recommended historic district 
representing SWAF 4. 
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Figure 1. Map of the current inventory location within WSMR.
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2. Introduction and Project Background
Growth at White Sands Proving Ground (WSPG) was relatively static through the late 1940s, 
as the Truman administration aggressively shifted the US back to a peacetime economy and 
drastically reduced military spending. The nation’s defense expenditures were reduced from 
$81.5 billion in 1945 to $13.1 billion in 1947. Through the end of the 1940s, the minimal 
expenditure on new military hardware was justified by the belief that the atomic bomb was 
a more than sufficient deterrent against Soviet military aggression in Europe. In turn, this 
parsimonious defense budget allowed only minimal expansion at WSPG during this period. 
However, the onset of the Korean War forced a reevaluation of defense priorities and initiated 
a dramatic increase in military spending. In 1951 alone, Army spending on missile programs 
was increased to $55.4 million, nearly equal to the $56.5 million that had been allocated in 
the five-year period from 1944 to 1949. As a result, new programs, and in turn, new facilities, 
proliferated at WSPG during the early 1950s. This boost in spending re-invigorated efforts to 
develop new tactical missiles and a nationwide network of air-defense systems. 

In support of the expanded scope of testing at WSMR, new facilities were constructed through-
out WSPG, including new assembly facilities located outside the cantonment. Among these 
new facilities were dedicated warhead assembly facilities. The first of these facilities was Spe-
cial Weapons Assembly Building (SWAB) 5, which was constructed in 1955. In 1960, a re-
placement warhead assembly facility, SWAF 4, was constructed approximately one mile north 
of SWAB 5. SWAF 4 was a larger facility with associated support facilities that appears to have 
been designed with the intent of handling nuclear warheads. However, it appears that nuclear 
materials were never actually handled at the facility and it instead dealt with conventional 
explosive warheads.

In January 2019, Epsilon Systems was retained by the WSMR Cultural Resources Program to 
conduct an inventory of the SWAF 4 properties and evaluate them for their NRHP eligibility. 
The inventory limits were determined in consultation with William Godby, WSMR Archae-
ologist, as the fenced limits of the SWAF 4 compound. This boundary determined the spatial 
limits of the built environment inventory (Figure 2). 

Fourteen properties were recorded at SWAF 4 as part of the current inventory. No prehistoric 
archaeological resources were identified as part of the inventory. In addition to the detailed 
recordation of the identified resources, each was evaluated for its eligibility to the NRHP, and 
the inventoried resources were evaluated as possible contributing elements to a larger military 
landscape or historic district.  

The results of the inventory effort and NRHP evaluation are provided herein. Phillip Esser 
and Nate Myers were the report co-authors. Essential reviews and commentary were provided 
by Phillip Esser and Epsilon Systems Cultural Resources Program Manager Brad Beacham. 
William Godby, Archaeologist with WSMR, provided support and guidance throughout the 
process.
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Figure 2. The limits of the current inventory at the SWAF 4 complex. 
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3. Purpose of the Project
The purpose of the project was to inventory and evaluate the SWAF 4 properties for NRHP 
eligibility. The project ensured the US Army’s compliance with Section 106 and 110 of the 
NHPA. The resources inventoried are located southeast of the cantonment along the east side 
of Range Road 19.

Historic resource inventories and evaluations have been undertaken at military installations 
since the passage of the NHPA in 1966 and issuance of Executive Order (EO) 11593 in 1971. 
Section 106 of the NHPA requires federal agencies to “take into account” the impact of their 
undertakings on historic properties, whereas Section 110 directs federal agencies to inventory 
historic properties under their care and management, beyond considerations related to specific 
projects. Historic properties are buildings, structures, sites, districts, and objects that meet 
the criteria for listing in the NRHP (36 Code of Federal Regulations [CFR] 60). Codified in 
Section 110 in 1980, EO 11593 requires agency heads to locate, inventory, and nominate all 
eligible cultural resources to the National Register and to exercise caution until these invento-
ries and evaluations are complete to ensure that no eligible federally-owned property is trans-
ferred, sold, demolished, or substantially altered. EO 11593 outlines procedures for meeting 
the inventory requirements of NHPA and the National Environmental Policy Act (NEPA) and 
establishes the principle of “interim protection,” which means that until a resource has been 
evaluated, it must be treated as if it were eligible for listing in the National Register.

This report will assist WSMR in compliance with Section 106 and Section 110 of the NHPA. 
This document serves as a comprehensive inventory and NRHP evaluation of the extant WSMR 
SWAF 4 resources. 
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4. Research and Field Methodology
SWAF 4 was constructed in 1960 as a specialized assembly facility at WSMR. The facility 
was constructed with the intent of handling nuclear warheads, but records indicate that it in-
stead served as the primary location for the handling and assembly of conventional warheads 
throughout much of the remainder of the Cold War. The intent behind the methodology out-
lined herein is to provide a comprehensive treatment and evaluation of the built environment 
resources found at the SWAF 4 complex. 

Traditionally, built environment is conceived of as the net result of human activity resulting in 
the accumulation of physical modifications, materials, and facilities present within a defined 
area of the natural environment. Buildings, structures, and objects serve as the most prominent 
exemplars of the built environment and typically serve as the focal point of inventory efforts.

The methodology for recording Research, Development, Test, and Evaluation (RDT&E) fa-
cilities at WSMR was based on the four components of research and fieldwork: revisiting and 
updating previous evaluations; on-site recordation; contextual historic research; and research 
into the evolution of the construction and function of individual buildings, structures, and ob-
jects. Each of these components informs upon the other, and together can provide an in-depth 
understanding of the history and activities carried out at a given facility or complex. Each of 
these components is described in greater detail, beginning with the incorporation and enhance-
ment of previous recording efforts.

4.1 Revisiting and Updating Previous Evaluations

Prior to the initiation of fieldwork, the listing of previous inventory and evaluation efforts 
housed at the WSMR Environmental Division, Conservation Branch were consulted in order 
to identify the previously documented properties located within a given project area. Addi-
tionally, Directorate of Public Works (DPW) Real Property files were consulted and scanned, 
as needed, to facilitate future referral. These previous recordings were updated with current 
photography and any observed changes in the property’s condition or physical characteristics 
were also noted. In many cases, the previous recordings were completed on the now obsolete 
New Mexico Historic Building Inventory Form (HBIF), and for these recordings a current WS-
MR-specific version of the New Mexico Historic Cultural Properties Inventory (HCPI) form 
was prepared. The previous recording was referenced in the property’s descriptive narrative, 
recommendations, and HCPI form, as applicable. 

4.2 On-Site Recordation

In order to achieve a comprehensive inventory of the SWAF 4 complex, on-site fieldwork fo-
cused on the primary area of its built environment and the immediate surrounding area. Unlike 
some of the WSMR launch complexes, SWAF 4 is a limited, discrete location with a relatively 
low number of buildings, structures, and objects. The inventory area was determined in consul-
tation with the WSMR Environmental Division, Conservation Branch and was defined by the 
limits of the fenced enclosure that surrounds the SWAF 4 facilities. All the SWAF 4 buildings, 
structures, and objects within this area were recorded as part of this inventory. 
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The inventory referenced WSMR Geographic Information System (GIS) data and property 
records on file with the WSMR DPW to help identify properties and guide the on-site survey. 
The primary resources that compose the built environment of the SWAF 4 complex are build-
ings and structures. Accordingly, some additional discussion regarding the recordation of the 
prominent components of the SWAF 4 complex is required.  

4.2.1 Building, Structure, and Object Recordation

The National Park Service (NPS) guidance for identifying NRHP-eligible properties recog-
nizes buildings, structures, and objects, as well as two additional types of resources that may 
include multiple resources; sites and districts. The NRHP is by necessity oriented towards 
recognizing “physically concrete properties that are relatively fixed in location” (NPS 1995:4). 
The selection of categories should be dictated by “common sense and reason” (NPS 1995:4) 
and the National Register Bulletin 15 provides definitions for building, structure, and object 
as follows: 

A building, such as a house, barn, church, hotel, or similar construction, is cre-
ated principally to shelter any form of human activity. “Building” may also 
refer to a historically and functionally related unit, such as a courthouse and jail 
or a house and barn [NPS 1995:4].

In the case of SWAF 4 and many other WSMR facilities, buildings and structures are often 
specialized and serve specific functions related to range support and RDT&E. Examples of 
such buildings include blockhouses, launch pads, and assembly buildings. 

The term “structure” is used to distinguish from buildings those functional con-
structions made usually for purposes other than creating human shelter [NPS 
1995:4].

A variety of specialized structures can be found at WSMR. Typical examples include maga-
zines and blast barricades, which per the definition cited above, do not shelter a specific human 
activity, but serve some other purpose. For example, SWAF 4 includes a series of magazine 
structures that housed various types of explosive materials. 

The term “object” is used to distinguish from buildings and structures those 
constructions that are primarily artistic in nature or are relatively small in scale 
and simply constructed. Although it may be, by nature or design, movable, an 
object is associated with a specific setting or environment [NPS 1995:5]. 

Objects at WSMR are generally not artistic in nature, but can otherwise fit the definition by 
being of a portable nature, small in scale, and simply constructed. WSMR examples can in-
clude modular storage units and some launcher rails, as well as the occasional commemorative 
property. 

Additionally, the NPS defines sites and districts as:
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A site is the location of a significant event, a prehistoric or historic occupation 
or activity, or a building or structure, whether standing, ruined, or vanished, 
where the location itself possesses historic, cultural, or archaeological value 
regardless of the value of any existing structure [NPS 1995:5]. 

A district possesses a significant concentration, linkage, or continuity of sites, 
buildings, structures, or objects united historically or aesthetically by plan or 
physical development [NPS 1995:5]. 

The resources present at SWAF 4 consist of buildings, structures, and objects, which were 
distinguished using the stated NPS definitions. It is likely that these collective resources may 
also qualify as a historic district, as the guidance states that “properties with large acreage or 
a number of resources are usually considered districts” (NPS 1995:4). However, the recom-
mendation of SWAF 4 as a district can only be made after a comprehensive recordation of its 
affiliated properties, followed by a careful consideration of these properties and their relative 
integrity within the framework of an appropriate historic context. The potential of the SWAF 4 
complex as a historic district is discussed in detail in Chapter 8.   

The purpose of the on-site inventory was to document the extant properties at the SWAF 4 
complex in order to evaluate their NRHP eligibility. The recording process consisted of col-
lecting field notes and representative photographs of each property, as well as relevant spatial 
data. In addition to inclusion within the body of the inventory report, the in-field recording 
data and information from archival research were incorporated into a WSMR-specific version 
of the HCPI form. The WSMR-specific version of the HCPI form eliminates many fields of 
the standard HCPI form that are not applicable to the properties encountered at the range, and 
substitutes these with fields and descriptive options that are more useful for describing WSMR 
properties. When accessible, building interiors were also photographed and alterations noted. 
In these cases, the condition of the building interior was considered when assessing the overall 
integrity of the property. 

4.3 Contextual Historic Research

The purpose of a historic context is to allow the significance of a historic property to be judged 
and explained within the larger patterns of history. National Register Bulletin 15 provides the 
following definition:

Historic contexts are those patterns or trends in history by which a specific 
occurrence, property, or site is understood and its meaning (and ultimately its 
significance) within history or prehistory is made clear. Historians, architectural 
historians, folklorists, archaeologists, and anthropologists use different words 
to describe this phenomena such as trend, pattern, theme, or cultural affiliation, 
but ultimately the concept is the same [NPS 1995:7]. 

Coincident with field recording of the relevant resources, a comprehensive historic context 
for WSMR assembly buildings, including SWAF 4, was prepared that considers not only the 
history and activities of SWAF 4 itself, but also the larger historical framework of the devel-
opment and implementation of assembly buildings at WSMR. Sources for this context includ-
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ed WSMR DPW files, architectural drawings, period newspaper publications, Department of 
Defense (DOD) sponsored guidance and contextual documents, web resources, and several 
historical overviews of Cold War activities at WSMR. 

Other relevant databases and depositories were also consulted during the preparation of the 
historic context. The recent completion of a searchable electronic archive of the WSMR base 
newspaper, Wind and Sands and later The Missile Ranger, is also a publicly available resource 
for the local history of WSMR and its numerous Cold War programs and activities. Additional-
ly, the WSMR Museum Archives contains a large number of historic photographs, documents, 
and videos that offer invaluable information into WSMR’s history. WSMR inventories of real 
properties were also consulted to determine property identification and construction dates. 
These databases included historic WSMR property inventories and the current DPW Real 
Property Inventory (RPI) which was provided electronically by the WSMR Environmental 
Division, Conservation Branch.

4.4 Property Evolution and Function

Fieldwork was followed by research into the recorded buildings, structures, objects, and asso-
ciated features. This research included review of original construction information and alter-
ations, historic images, and a variety of other manuscript materials collected over the decades 
by the WSMR DPW, WSMR Museum Archives, and the WSMR Environmental Division, 
Conservation Branch.

Whenever possible, property evolution and function were established through individual prop-
erty records including the disposition forms and real property forms available from the WSMR 
DPW. When possible, the changes at the individual property level were tied back to the overall 
historic context. Period photos and documentation are also often on file at the WSMR Museum 
Archives, which can be very helpful in identifying property modifications. Original architec-
tural drawings and plans are also critical resources for interpreting changes in property design 
and use. 
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5. Environmental Setting
WSMR lies within the Mexican Highland Section of New Mexico’s Basin and Range Prov-
ince. This province is characterized by narrow mountain ranges that separate internally drained 
structural basins and valleys of major drainages (Hawley 1986). The SWAF 4 complex is lo-
cated in the southern portion of WSMR, in the southwest corner of the Tularosa Basin, which 
is a graben basin bounded by the Organ, San Andres and Oscura Mountains to the west and the 
Sacramento Mountains to the east. Topographically, SWAF 4 is located in the basin floor in rel-
atively flat terrain that is dotted with coppice dune formations. SWAF 4 occupies a low-lying 
area that averages approximately 3,960 feet above mean sea level; the terrain gains elevation 
slightly to the east and west of the site. A low-lying playa known as West Dry Lake Tank lies 
about a half mile to the north of the site, and the Organ and Jarilla Mountains provide a dra-
matic backdrop to the west and east, respectively.

The built environment associated with SWAF 4 consists of a discrete fenced compound en-
compassing 18.48 acres along the west side of Range Road 19, about five miles east of the 
main cantonment. The cleared area and primary facilities of SWAF 4 were constructed in 1960, 
adding to the assembly and explosive safety facilities that were first established in this portion 
of the range during the 1950s. The predecessor facility to SWAF 4, SWAB 5, is located about 
a mile south along Range Road 19.    

The climate of the region is characterized as semiarid (Muldavin et al. 2000b). Climatic data 
were collected at a weather station located at White Sands National Monument, New Mexico 
from January 1, 1939 to June 7, 2016 (Western Regional Climate Center [WRCC] 2019). 
During this period, mean annual precipitation was 22.89 centimeters (9.01 inches). Rainfall 
was heaviest from July through September. Average minimum temperature was 5.2 degrees 
Celsius (C) (41.4 degrees Fahrenheit [F]), while average maximum temperature was 25.6 de-
grees C (78.1 degrees F). Average annual snowfall totaled 6.35 centimeters (2.5 inches). Snow-
fall was heaviest from December through January (WRCC 2019).

Vegetation typical of the area is Plains Mesa Sand Scrub (Dick-Peddie 1993). Deep-sand areas, 
such as coppice dunes, throughout New Mexico were historically dominated by grasslands 
associated with the periphery of old floodplains and playas that have given way to succes-
sional communities of expanding Plains Mesa Sand Scrub (Dick-Peddie 1993:128). Plains 
Mesa Scrub is typically dominated by deep-sand tolerant or deep-sand adapted species that can 
manifest in various combinations of floral species. White Sands serves as an oft cited example 
of this successional ecotone (Dick-Peddie 1993:129). The flora in the area surrounding SWAF 
4 were observed to be variable, defined by co-dominance of four-wing saltbush (Atriplex ca-
nescens) and honey mesquite (Prosopis glandulosa) with an understory of forbes and grasses 
including broom snakeweed (Gutierrezia sarothrae), and bush muhly (Muhlenbergia porteri). 
This phenomenon of variable scrubland/shrubland has been documented by comprehensive 
vegetation mapping at WSMR (Muldavin et al. 2000a; Muldavin et al. 2000b). The floral 
community observed at SWAF 4 aligns with the Honey Mesquite-Fourwing Saltbush or Mesa 
Dropseed Coppice Dune Shrublands Plant Associations defined by Muldavin et al. (2000b) 
under the Mesquite Shrubland. 
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6. Historic Context
A historic context is fundamental for understanding the significance of any given property, as 
physical resources do not occur in historical vacuum but are rather by-products of larger trends 
and patterns (National Park Service [NPS] 1995). These patterns occur at the local, regional, 
and national levels, and even at the global scale. Often, these tiered patterns are intertwined, 
and the significance permeates from the local level to the national and beyond.

The built environment of WSMR is largely an outgrowth of the Cold War that is generally 
attributed to the period between 1946 and 1989. Most of the historic properties at the range 
were constructed during this period, and were the result of the competitive arms race between 
the US and the Soviet Union. However, many programs at WSMR that were initiated during 
the Cold War only reached maturation in the years following the end of that era, so the historic 
context is often required to reach into the post-1989 years to fully account for the operational 
life and use of many resources.

Per NPS guidance, only resources that are 50 years of age or older are to be considered “his-
toric” as a half-century is generally considered the minimum amount of time required to assess 
whether events or trends are significant to the wider patterns of history. However, the NPS 
guidance also allows for the inclusion of recent properties if they are of “exceptional impor-
tance.” As of this writing, properties that were constructed after 1970 would be considered for 
eligibility to the NRHP only if they meet the standards of exceptional importance as outlined 
in National Register Bulletin 22 (Sherfy and Luce 1998).

In order to provide a complete historical perspective for WSMR, a brief summary of the area 
prior to the establishment of WSMR is presented. The following section provides an overview 
of the establishment of WSMR after the end of WWII. The thematic focus then narrows to the 
topic of missile assembly buildings, beginning with early rocketry efforts during the 1920s and 
1930s and moving to the German wartime missile program. From there, the arrival of the V-2 
at WSPG in 1945 is discussed, and how the arrival of this program created the need for the 
range’s first assembly buildings. The context then provides an overview of some of the major 
assembly buildings at WSMR, primarily focusing on designated Missile Assembly Buildings 
(MABs) that were numbered 1 through 18 during the heyday of WSMR’s 1950s expansion. 
Some conclusions are then drawn regarding what factors influenced the wide variety of assem-
bly buildings at WSMR. 

6.1 The Tularosa Basin before WSMR

The US history of the Tularosa Basin begins with the incorporation of the region into the US 
by the Treaty of Guadalupe Hidalgo in 1848. Although known by the Spanish and Mexican 
colonial powers, the Tularosa Basin remained a remote and sparsely settled area that was con-
sidered largely uninhabitable due to the constant threat posed by the Apache. Fort Stanton was 
established along the Rio Bonito in 1855 in order to provide settlers with protection against the 
Mescalero Apache, but even so, settlement away from the fort in the Tularosa Basin remained a 
risky affair and the population in southern New Mexico remained focused in the Mesilla Valley 
of the Rio Grande. 
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By the 1860s however, several factors conspired to change the uninhabited nature of the Tu-
larosa Basin. The onset of the Civil War made New Mexico a subject of military interest among 
both the Union and Confederate armies, and several engagements were fought for control of 
the Territory. These conflicts eventually saw the Union victorious, and the military presence 
across the area continued following the end of the war. The establishment of a series of military 
outposts across the region somewhat ameliorated the Apache threat, and the perceived security 
encouraged settlers to move into the area between the Sacramento and San Andres Mountains. 

The earliest Territorial settlement in the Basin began even before the end of the Civil War. 
In the fall of 1862, Hispanic settlers fled the destruction wrought by the flooding of the Rio 
Grande in the Mesilla Valley and established a community at the mouth of Tularosa Creek at 
the western base of the Sacramento Mountains. This community, known as Tularosa, was care-
fully cultivated by its settlers and became a permanent oasis of civilization in the basin. By the 
early 1870s, the Apache were largely contained on reservations which mostly ended the threat 
of further raids from that quarter (Sonnichsen 1960:15). By the early 1880s, Anglo ranchers, 
mostly Texans, had discovered the Tularosa Basin, which at the time was especially verdant af-
ter several years of higher-than-average precipitation. The Texas cattle growers found in New 
Mexico a continuation of the open range grazing that was under assault by waves of post-war 
settlers and farmers in their native state, and these roving cattlemen rapidly established cattle 
ranching as an industry in the Tularosa Basin (Sonnichsen 1960). 

The rise of cattle ranching in the late 19th century eventually led to “range-war” type conflicts 
that were experienced in New Mexico and elsewhere across the west. In the Tularosa Basin, 
this saga culminated in the disappearance of Albert Fountain and his son Henry on February 1, 
1896. The site of the disappearance is located within WSMR, at a low ridge known as Chalk 
Hill that Highway 70 now bisects near the Doña Ana/Otero County line (Eckles 2013:57). 
Although political rival Albert Bacon Fall and his associates, including prominent area rancher 
Oliver Lee, were suspected in the case, no convincing evidence tying them to the crime was 
ever found (Sonnichsen 1960). The Fountain case was a polarizing incident that encapsulated 
much of life in and around the Tularosa Basin at the close of the 19th century, and endures as a 
compelling mystery today.

The arrival of the railroad at the 
newly established railroad town 
of Alamogordo in 1898 brought 
the Tularosa Basin into wider 
contact with the rest of the na-
tion, but after the conclusion of 
the turbulent events of the 1890s, 
the area remained little changed 
during the early years of the 20th  
century. The main economic 
activity continued to be cattle 
ranching, with ranchers relying 
on a mixture of their own private 
property and large grazing leases 
of federal lands in order to make 

Figure 3. Colonel Albert Fountain, who disappeared in 1896 
within what would later become WSMR (public domain 

image).
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a living in the sparsely vegetated Chihuahuan Des-
ert landscape. The carrying capacity for grazing was 
calculated at only five or six cattle per 640 acres in 
some areas of the Tularosa Basin (Eckles 2013:67). 
With the capacity for grazing so minimal, it took 
many thousands of acres to make cattle grazing a 
feasible endeavor for ranching families in the area.  

New Mexico became the 47th state of the US on 
January 6, 1912. Thomas Catron of Mesilla, and 
Albert Fall, who resided in Las Cruces, were elect-
ed as the first US Senators of the state, ensuring 
that southern New Mexico was well-represented. 
As a state, New Mexico began to benefit from in-
frastructural improvements, and a state highway 
system was well underway by the 1920s. The old 
trail between Alamogordo and Las Cruces through 
San Augustine Pass was replaced with US Highway 
70 during the 1930s (Wallace 2004:118). However, 
the lives of the people in the Tularosa Basin area 
were not much affected. The area remained much 
the same by the time White Sands National Monu-
ment was established in 1933 to preserve the unique white gypsum dunes that formed from the 
winds blowing off the Lake Lucero playa in the basin interior. However, the entry of the US 
into WWII would change the area forever. 

With its open air space and reliably clear weather, the Tularosa Basin was an ideal place for 
training military pilots. The first flight training facility was under development for the training 
of British pilots when the attack on Pearl Harbor brought the US into the war in December 
1941.  The training school was subsequently re-directed into the Alamogordo Army Air Field 
and US bomber flight crews began training there in May 1942 (Kennedy 2009:19). The great-
est conflict of the 20th century would bring many changes to the Tularosa Basin, and would 
also re-define concepts of offensive and defensive weapons for the remainder of the century. 

6.2 The Establishment of White Sands Missile Range

Two independent developmental rocket programs required the Army to establish a sizeable 
overland test range in 1945. One program was domestic in origin and based in research con-
ducted at the California Institute of Technology (Caltech). The other was captured technology 
from the German rocket and missile program that made its way to the US at the end of WWII.  

The Caltech rocket program started in 1936, when J. Frank Malina, a graduate student from the 
Guggenheim Aeronautical Laboratory at California Institute of Technology (GALCIT), and a 
group of students under the guidance of Dr. Theodore von Karmen initiated research into rock-
et propulsion. The GALCIT group made steady progress, and in 1939 the group began work 
on Jet-Assisted Take-Off (JATO) units for aircraft. This early JATO work was first supported 
by the National Academy of Sciences, but as the war in Europe began to loom larger the Army 

Figure 4. Albert Bacon Fall during his later 
years as a New Mexico senator (public 

domain image). 
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Air Corps offered support for the JATO development (Carroll 1974:3). The emphasis on devel-
oping a workable JATO unit shifted the GALCIT group’s focus away from liquid-propellant 
and towards long-burning solid propellant, whose simplicity and economy was required for the 
expendable JATO unit. 

GALCIT successfully developed solid propellant JATOs for delivery to both the Navy and 
Army Air Corps. The commercial production of JATO units was not practical under the aus-
pices of GALCIT, so in 1942 GALCIT project personnel founded Aerojet Engineering Corpo-
ration. Meanwhile, the completion of the JATO solid propellant work left GALCIT available 
for new projects, and news of the German missile program from Europe inspired Von Kar-
men to further the liquid propellant research. Von Karmen, J. Frank Malina, and Hsue-Shen 
Tsien prepared a memorandum outlining the proposed liquid-propellant work in 1944 (Carroll 
1974:7). This memorandum was the first GALCIT document to use the title of Jet Propulsion 
Laboratory (JPL). 

The JPL memo was a major turning point for US rocket and missile development. The German 
use of missiles in Europe was the major focus of the Army Ordnance Department Guided Mis-
sile Program and the JPL memo received a very positive reception by Army Colonel Gervais 
W. Trichel of the Rocket Development Branch of the Army Ordnance Department, who devel-
oped a contract to expand the JPL liquid propellant research effort (Kennedy 2009:14; Miles 
1961). This contract was the Army Ordnance-California Institute of Technology (ORDCIT) 
contract with Caltech, which was instrumental in the development of the liquid propellant 
Private test vehicle series. The Private A launches were conducted at Leach Springs, a location 
within Camp Irwin, California in early 1944. The next ORDCIT rocket, the Private F, was 
launched at the Hueco Range at Fort Bliss, Texas. 

The Corporal series was the next ORDCIT experimental prototype, which was a larger and 
more powerful rocket that required a larger range in order to test it safely (Kennedy 2009:16; 
Miles 1961). Early scale model tests of the rocket were conducted in California, but the pro-
jected range of the full-size rocket required a larger overland test range. Concurrently, intelli-
gence gained through the course of WWII further emphasized the need for enhanced missile 
testing facilities comparable to those used by Germany. 

As hostilities drew to a close in Europe, the US initiated efforts to capture parts, equipment, 
and research materials from the German V-2 rocket program at Mittelwerk prior to the Rus-
sian advance into eastern Germany. The recovery of the V-2 parts was led by Colonel Holger 
N. Toftoy in an operation dubbed Special Mission V-2. The parallel mission of locating and 
recruiting German scientists and engineers was dubbed Operation Overcast, later renamed Op-
eration Paperclip. This mission was greatly facilitated when Wernher von Braun, chief scientist 
of the German missile program, and key members of his staff surrendered to Allied forces on 
May 2, 1945 (Eidenbach et al. 1996). With both the parts and the minds behind the V-2 pro-
gram in hand, the US now possessed the means to accelerate the rocket research the ORDCIT 
program had begun. 

In anticipation of the captured German rocket and missile technology, the Army Ordnance 
Department had issued a research and development contract to General Electric (GE) on No-
vember 20, 1944 (Bullard 1965:8). This contract, which became known as Project Hermes, 
was aimed at developing a new generation of long-range missiles and required GE to develop 
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control, guidance, and ground equipment for new missile systems. The contract included three 
phases: a literature search; study of the German guided missile program; and the design and 
development of its own experimental systems (Bullard 1965:8). Project Hermes served as a 
parallel contract to the existing ORDCIT. As the prime contractor, GE was responsible for the 
processing of the V-2 materials that began to arrive in 1945. Both Project Hermes and ORDCIT 
required a suitable testing and proving ground; the Army began to search for an appropriate 
location for a new test range (Kennedy 2009). 

The proposed proving ground required flat and open ground, a sparse population, and predom-
inantly clear weather. Other preferred characteristics included surrounding hills or mountains 
for observation sites and natural barriers, access to railroad lines and utilities, and proximity to 
an established military post for support.  The Tularosa Basin was identified as the best choice, 
possessing nearly all of the desired characteristics. The location was selected in February 1945 
and named WSPG after the adjacent National Monument. Some of the land in the proposed 
proving ground was already under federal lease, and additional property was acquired from 
private landowners in the area via annual lease payments. The lease payments for the use of 
the ranchers’ properties were used in lieu of outright purchase of their lands, as the range was 
conceived as being a temporary extension of the existing bombing ranges, and it was believed 
that the new missile mission would eventually be completed (Eckles 2013:87). This, of course, 
was not the case and the formation of the new proving ground effectively ended the ranching 
lifestyle in the Tularosa Basin which dated back to the 1870s. 

Figure 5. The flash and mushroom cloud of the world’s first atomic bomb at the Trinity Site (public 
domain image).
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WSPG was formally established 
on July 9, 1945. The following 
week, on July 16, 1945, the top 
secret Manhattan Project det-
onated the world’s first atomic 
bomb at the Trinity Site in the 
northern portion of the new 
range. The atomic explosion 
was the result of four years of 
focused development, and J. 
Robert Oppenheimer named the 
test site “Trinity” as an homage 
to a favored poem by John Don-
ne.1 The flash and rumble of the 
Trinity explosion was reported 
as far away as Silver City, New 
Mexico and El Paso, Texas (Son-
nichsen 1960). 

On September 26, 1945 the OR-
DCIT project launched a Tiny 
Tim rocket modified as a booster 
for the Without Attitude Control 
(WAC) Corporal at the newly es-
tablished WSPG, the first rocket 
launched at the new range (Ken-
nedy 2009:29). On October 11, 
1945, the first fully fueled WAC 
Corporal launch reached an alti-
tude of 235,000 feet, the altitude 
record for an American rocket at the time (Kennedy 2009:29). Meanwhile, the first of the 
captured V-2 materials were transported to the range and GE personnel working under Project 
Hermes began to sort, catalogue, clean, and assemble the various German missile compo-
nents. Parts that were missing or damaged were fabricated as needed. The program progressed 
quickly, and the first American launch of a V-2 missile took place at WSPG on April 16, 1946 
(Kennedy 2009:29). 

As the range continued to develop, the late 1940s and early 1950s proved to be a significant 
period of advancement for the range instrumentation and communications systems. The instal-
lation of range-wide instrumentation, communications, and timing networks was a significant, 
but often overlooked, part of the effort required to turn the desert landscape of the Tularosa 
Basin into a world-class missile test range. In many ways, the capability to precisely track, 
measure, record, and generate data from tests, while synchronizing these activities across long 
distances, is what truly defined the facility as a proving ground. Pioneering work on range in-
strumentation systems was undertaken by a group led by Ernst Steinhoff and a select group of 
1  John Donne was a 16th century poet and sermon-writer, and Oppenheimer based the Trinity name on 
Donne’s Holy Sonnet XIV, which started with “Batter my heart, three-person’d god...”   

Figure 6. J. Frank Malina stands by the WAC Corporal launch 
tower at LC-33, 1945 (US Army photo).



 A National Register Inventory and Evaluation of Special Weapons Assembly Facility 4 at White 
Sands Missile Range, Doña Ana County, New Mexico

              17

optical, electronics, and geodesy experts at Holloman Air Force Base (HAFB). Steinhoff orig-
inally was brought to the US as part of Operation Paperclip and came to HAFB in 1949 after 
working at Fort Bliss. There he selected additional German experts that were brought into the 
country in 1951 as part of Project 63, which was an Air Force program to place knowledgeable 
German scientists and engineers into private sector positions within the aerospace industry 
(HAFB 1949; Mangum 1951). In addition to selecting the instrumentation locations at HAFB, 
Steinhoff and his instrumentation group published early guidelines and plans for range instru-
mentation systems and infrastructure at HAFB that were soon incorporated at WSPG as well.  

Early instruments that met the requirements for range instrumentation were limited, and exist-
ing equipment had to be adapted to fit the role. Some of the best early optical instruments were 
Askania cinetheodolites recovered from the German rocket program and re-used at WSPG. 
Fastax and Mitchell high speed cameras and surplus WWII SCR-584 radars were also staples 

Figure 7. Little Bright Eyes, one of the first tracking telescopes at WSMR (US Army photo).
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of the early range instrumentation, while more specialized instruments had to be custom fabri-
cated. For example, the first tracking telescope was hand-assembled by planetary astronomer 
Dr. James B. Edson and assistant Ralph Konegan (Mabe 1958:2; Wind and Sand 1956). This 
early precision instrument was known as “Little Bright Eyes” and was built on a surplus M45 
gun mount and relied on telescopes pieced together with spare refractors, a 35 mm motion 
picture camera, and a pair of high power Japanese Navy binoculars Edson acquired via barter 
during WWII (Delgado 1981). Edson was unable to remain at WSMR, but recruited fellow as-
tronomer Clyde Tombaugh to continue the tracking telescope effort. Edson and Tombaugh had 
worked together at Lowell Observatory and Tombaugh was actually Edson’s brother-in-law. 
Tombaugh is mostly remembered today as the discoverer of Pluto, but made major contribu-
tions to the optical tracking of missiles and satellites. In December 1946, Tombaugh captured 
a V-2 tumbling near the apex of its flight, a previously unknown flight characteristic (Mabe 
1958:2). This landmark film heralded the tracking telescope as a revolutionary new kind of 
instrumentation that was critical to further missile development and remains a key data collec-
tion component in contemporary missile testing.  

By the late 1950s, technology had caught up to the need for range instruments, and the instru-
mentation became increasingly specialized and sophisticated. New instruments included the 
AN/FPS-16 radar, the first tracking radar built expressly for use at test ranges. New optical 
instruments included two new tracking telescopes; the advanced Intercept Ground Optical Re-
corder (IGOR), developed by Clyde Tombaugh and the Ballistic Research Laboratory (BRL), 
and the Perkin-Elmer Recording Optical Tracking Instrument (ROTI). Both of these devices 
possessed far greater ranges than the original Bright Eyes and were significant, state of the art 
advances at the time of their introduction. Also during this period, the Army contracted with 
Land-Air Corporation for the operation and maintenance of most of the range instrumentation. 
This greatly streamlined the compatibility and standardization of the range instrumentation, 
the repair and operation of which was formerly handled by a mixture of various contractors 
and military personnel.

The proving ground greatly expanded in the wake of the Korean War and the greatly increased 
military spending that accompanied the end of the conflict. The boom of facilities expansion 
at WSPG included many properties dedicated to the assembly process, and it is these facilities 
that are the focus of the remainder of this historic context.

6.3 History of Rocket and Missile Assembly Buildings

What are missile assembly buildings? In general, these buildings house some form of assembly 
activity for a rocket, missile, or other test object. They are therefore widely variable in size and 
architectural detail based on the type of vehicle being assembled. A definition provided by a 
DOD facilities context offers the following definition: 

Assembly buildings provided an environment for preparing test items (e.g., 
chemical and biological agents, ordnance, propulsion units, missiles, mis-
sile-system components, and test-track sleds) for testing. Building size, style, 
and materials varied depending on the specialized function. Resources belong-
ing to the property type include reinforced concrete, brick-and-mortar, con-
crete-block, and corrugated-metal buildings. Assembly buildings may have 
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large, open interior spaces or be partitioned into specialized work areas. Com-
partmentalized buildings contain areas for storage, conveyance, and assembly 
of test items. Character-defining elements associated with this property type 
may include large door openings, gantries, and loading docks [Thompson and 
Tagg 2007:29].

At WSMR, assembly buildings are often modified to support changing test programs through 
time, and many remain in use as assembly facilities throughout their lifespan. However, some 
are retired from assembly work altogether, and are converted to support other purposes. To 
provide a better understanding of how the need for dedicated assembly buildings came about, 
it is first necessary to provide a brief overview of where and how rocketry developed during 
the early 20th century. The context will provide a brief synopsis of how American rocket and 
missile development was greatly accelerated by the capture of the German missile program 
in the wake of WWII, and how this directly led to the first assembly buildings at WSMR. 
From there, the context will look at a sample of the numerous and widely variable assembly 
buildings at WSMR in order to draw some conclusions regarding the history, use, and physical 
characteristics of these properties. 

6.4 Pre-WSMR Assembly Buildings

During the early days of rocketry, most vehicles were unique prototypes that were assembled 
from hand-made parts and assemblies in experimenters’ workshops. There was not any dedi-
cated or specialized assembly space, rather the rockets were simply assembled wherever was 
convenient, usually the same workspace that the individual parts were fabricated. Examples 
of this include the workshops of American rocketry pioneer Robert Goddard and the early 
German rocketry clubs.   

Robert Goddard became interested in space travel at an early age, which led him to aeronautics 
and rocketry. He grew up and received his primary education in Worchester, Massachusetts 
and then attended Worchester Poly-
technic Institute (WPI). After graduat-
ing from WPI, he attended Clark Uni-
versity while maintaining a teaching 
position at WPI. While he attended 
Clark, Goddard began small scale ex-
periments in rocketry. He received his 
Ph.D. from Clark University in 1911, 
and then moved to Princeton University 
on a research fellowship. Goddard filed 
his first patent application in the field 
of rocket propulsion in 1913, which 
preceded all other patents in the field 
of rocketry, and Goddard ultimately 
held some 214 patents (Winter 2015). 
In 1918, Goddard briefly worked with 
the Army where he developed a proto-
type rocket weapon. However, the war 

Figure 8. Robert Goddard demonstrates his ideas at 
Clark University, circa 1920s (public domain image).
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ended just days after he demonstrated his successful prototype, and the project was shelved 
indefinitely. It was finally revived as the famed bazooka during WWII (Lehman 1963:96-97; 
Winter 2015). After his work with the Army, Goddard took a full-time teaching position in the 
physics department at Clark University.    

Goddard’s early work was with solid propellant rockets, but he soon realized that the future 
of rocketry was in liquid propellants, and he began to build prototypes during the early 1920s. 
Goddard’s workshop was simply the physics laboratory at Clark University, which he equipped 
with a machine shop and related equipment.  In 1925, Goddard and his assistants built a steel 
framework for the testing of a liquid propellant motor prototype; the “static rack” was at-
tached to the Clark University physics building (Lehman 1963:140). Assembly work probably 
involved sub-assemblies in the workshop and final assembly on the test stand prior to static 
testing. After a successful “bench test” on December 6, 1925, Goddard launched the first liq-
uid propellant rocket on March 17, 1926 outside Auburn, Massachusetts (Lehman 1963:143; 
Winter 2015). 

In 1929, Charles Lindbergh arranged for Goddard to receive financial support from the Gug-

Figure 9. Goddard and his crew at work in his Mescalero Ranch workshop (public domain image). 
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genheim Fund for the Promotion of Aeronautics (Lehman 1963:174). The Guggenheim fund-
ing allowed Goddard to relocate to a location that was more amenable to testing rockets. Af-
ter consulting with a meteorologist at Clark University, Goddard selected Mescalero Ranch 
outside the town of Roswell, New Mexico (Lehman 1963:177, 181). Goddard accomplished 
some of his best work in New Mexico. At Mescalero Ranch, Goddard immediately set up a 
well-equipped machine shop, mostly with equipment that he brought from Clark University. 
Goddard and his assistants conducted their first New Mexico static test on October 29, 1930 
(Lehman 1963:185). 

For Goddard’s work, he did not require a dedicated assembly space, which was typical of most 
early rocketry work. During this time, prototypes were essentially one-offs and hand assem-
bled from custom made parts in small workshops and machine shops. These prototypes were 
also small in size and did not require a great deal of space to assemble. Period photographs of 
Goddard’s workshop at Mescalero Ranch show that much of the assembly work was complet-
ed in his well-equipped but modestly-sized workshop. 

Similar to Goddard’s work in the US, German rocket experimenters worked in improvised 
workshops without dedicated functional spaces for assembly or other specific tasks. During the 
1920s, Germany experienced a wave of popular enthusiasm for rocketry and space travel. This 
led to the formation of the Verein für Raumschiffahrt (VfR), or Society for Space Travel, a club 
dedicated to rocket experiments. By 1930, the VfR had leased property outside Berlin to use 

Figure 10. The VfR club circa the early 1930s, Hermann Oberth, Klaus Reidel, and Wernher von 
Braun are the three figures standing to the right of the vertical rocket (public domain image).
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as a testing ground for their homemade rockets, which they referred to as the Raketenflugplatz, 
which literally translates to “Rocket Flying Place” (Kennedy 1983:6). Further work on the 
club’s early rockets was conducted at the Raketenflugplatz.

Generally, facilities were basic at the Raketenflugplatz and the test vehicles were small, and 
the VfR was therefore able to assemble them in general workshops. The small size of the test 
vehicles also allowed them to be moved and assembled by human power, without the need of 
hoists or other heavy lifting equipment.

Work at the Raketenflugplatz drew to a close somewhat abruptly in 1932. In the latter part of 
1931, a rocket test flight went awry and struck a nearby building owned by the police, which 
drew unwanted attention from the local authorities. The crash resulted in restrictions in the 
club’s activities at Raketenflugplatz, such as limiting the size of the rockets and only allowing 
launches on fair days during working hours (Winter 1983:43). A more severe problem was 
the economic collapse of Europe following the onset of the Great Depression. By 1932, the 
economy had caused the club membership to dwindle and even the most ardent of supporters 
withdrew their financial support (Bonenberger 1996:20; Winter 1983:44). Between the effects 
from Germany’s worsening economic situation and the restrictions placed on the VfR exper-
imenters by the local authorities, rocket activity at the Raketenflugplatz slowed dramatically 
by the end of 1932 (Winter 1983:44). Many of the club’s most significant members, including 
Willy Ley and Wernher von Braun, left the Raketenflugplatz to seek out other opportunities to 
continue their work.

6.5 The German Rocket Military-Industrial Complex 

The Wehrmacht, or German Army, was also attracted to the possibilities of rocketry, in part due 
to the fact that rockets were not restricted by the terms of the Versailles Treaty. The Versailles 

Figure 11. Drawing of the Pruefstand VII complex at Peenemünde, note the large assembly building 
at center (public domain image).
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Treaty, put in place at the end of World War I, strictly limited the manpower and weapons of 
the German military. During the 1930s, the German military was starting to rebuild its base, 
and actively exploited any loopholes or oversights in the Versailles Treaty terms. The use of 
rockets as a substitute for artillery was not addressed in the Treaty, so in 1930 the Wehrmacht 
designated the Kummersdorf artillery range as a testing ground for rocket-based weapons. 
However, solicitations to private industry for rocket development programs yielded poor re-
sults, so Captain Walter R. Dornberger, officer in charge of the Kummersdorf rocket program, 
turned to private experimenters and clubs such as the VfR. 

Through interaction with the VfR, Dornberger met Wernher von Braun in 1932. By this time, 
the German economy had been hit by the Great Depression and the private funding that sus-
tained the VfR’s work had been greatly diminished. With the VfR struggling to continue its 
research, Dornberger offered von Braun a civilian position at Kummersdorf (Kennedy 1983:7). 
The team at Kummersdorf grew quickly and by the mid-1930s, the program was testing the liq-
uid propellant Aggregat 3 (A-3) rocket. In 1935, the program also started preliminary work on 
a substantially scaled up rocket, known as the Aggregat 4, or A-4. The A-3 suffered from prob-
lems in the guidance system, but as these issues were resolved during 1935 to 1936, it became 
apparent that Kummersdorf lacked sufficient flight space to continue with test flights. In 1936, 
the Wehrmacht and Luftwaffe (German Air Force) purchased property outside Peenemünde on 
the German Baltic Coast as a joint-use rocket and missile proving ground (Kennedy 1983:12). 
By 1937, most of the Kummersdorf rocket program had relocated to the new experimental 
station at Peenemünde (Kennedy 1983:12).  

Peenemünde was the major developmental center for the German rocket program, and was 
divided into Peenemünde West for the Luftwaffe and Peenemünde East for the Wehrmacht 
(Kennedy 1983:12). Many of von Braun’s former colleagues from the VfR also came to work 
at Peenemünde during the late 1930s as rocket research was increasingly dominated by the 
German military establishment. The A-4 rocket, which was to become the Vengeance 2 (V-2) 
missile, developed slowly due to inconsistent support within the German military and political 
circles. The A-4 program also competed for funding with the Luftwaffe Fi 103, which became 
the Vengeance 1 (V-1) flying bomb, which was a simpler vehicle that was more inexpensive to 
produce than the A-4. The A-4 project did not receive a high priority project rating until 1943 
(Kennedy 2009:20-21). By this point, the Nazi regime was losing its hold on Europe and was 
eager to latch onto some engineering breakthrough to save itself. The V-1 and V-2 were quickly 
moved into mass production as retaliatory weapons against the Allied nations, particularly 
Great Britain. 

This was likely the first time in history that rocketry moved into industrial production with 
actual assembly lines in dedicated assembly facilities, moving from prototypes assembled in 
workshops to production assembly that required dedicated assembly spaces that conform to 
the definition provided by Thompson and Tagg (2007:29). Meanwhile, back in the US, rock-
etry efforts remained comparatively small-scale, with an emphasis on JATO units for military 
aircraft. 
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Figure 12. An American MP stands next to a V-2 motor assembly in the underground Mittelwerk 
factory, 1945 (public domain image).

6.6 V-2 Mass Production at Mittelwerk

The Allies were aware of the significance of Peenemünde to the German war effort, and on 
August 17, 1943, the British attacked the complex with over 600 bombers that dropped over 
three million pounds of explosive and incendiary bombs (Freeman 1993:126). Although the 
bombing strike killed 735 people, most of these were foreign prisoners used as labor. The 
complex itself remained largely operational, including the critical liquid oxygen plant and 
power plant. The biggest change caused by the raid was that it prompted construction of an 
underground missile manufacturing complex at Mittelbau. It was at the Mittelbau complex 
that the US captured most of the parts and materials that eventually made their way to WSPG. 

The name Mittelbau refers to a large complex of factories, storage depots, facilities, and pris-
oner camps near the town of Nordhausen in central Germany. Within this complex, the under-
ground Mittelwerk factory housed the main V-2 assembly line. Unlike Peenemünde, which 
was primarily an RDT&E facility, Mittelwerk was geared towards mass production of the V-2 
missile. Mittelwerk consisted of two parallel primary tunnels (Tunnels A and B) excavated be-
neath Kohnstein Mountain. The main A and B tunnels bent in shallow “S” curves and each was 
over a mile in length (6,200 feet) and averaged about 30 feet wide and 22 feet high (Dungan 
2005:88). Tunnel A and B both had two standard width railroad tracks that were used to move 
subassemblies and V-2s along the production line. The two primary tunnels were connected by 
a series of perpendicular tunnels referred to as “Halls.” The Halls averaged about 600 feet in 
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length and were numbered 
1 to 46 (Dungan 2005:88).

Although portions of the 
Mittelwerk factory also 
produced V-1 missiles and 
Junkers aircraft engines, 
the main area of the com-
plex was dedicated to V-2 
production. Tunnel A was 
used to move parts into the 
complex and as a storage 
area. The Halls housed pro-
duction and testing areas 
for various subassemblies, 
which in turn were passed 
into Tunnel B, the main 
V-2 production line that 
ran between Hall 21 and 
Hall 42. The V-2s under 
assembly progressed along 
the train rails as parts and 
subassemblies were added, 
until the complete missile 
arrived at Hall 41. Hall 41 
was over 50 feet in height 
and allowed for the V-2s to 
be raised to the vertical po-
sition for final tests of the 
fluid and gyroscopic sys-
tems (Dungan 2005:88).

Heinrich Himmler, Reichs-
führer of the Schutzstaffell (SS), took a personal interest in the Peenemünde rocket research 
and led an effort that gradually usurped control of the program from its Wehrmacht command-
er, General Walter Dornberger (Dornberger 1954:187; Kennedy 2009:23-24). As a result, by 
1944 the Mittelwerk factory relied heavily on slave labor housed at a concentration camp 
known as Dora or Mittelbau KZ located near the southern portals of the Mittelwork tunnels 
(Dungan 2005:86; Grigorieff 2017). Estimates put the number of prisoners used for the V-2 
program at Mittelbau at over 60,000, an estimated 25,000 of which were killed by the brutal 
and dangerous conditions at the complex. It is estimated that more people died manufacturing 
the V-2 than were killed by its impact; about six laborers died at Mittelwerk for every V-2 
produced (Grigorieff 2017; Kennedy 2009:24). 

Figure 13. Overview map of German WWII Mittelwerk Assembly 
Facility (adapted from Dungan 2005).
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6.7 V-2 Assembly at WSMR

When the advanced nature of the German V-weapons became clear during 1944, the capture of 
material and personnel related to the German missile program became a strategic priority for 
the US. During the summer of 1944, the British-American Chiefs of Staff formed the Combined 
Intelligence Operations Subcommittee (CIOS). CIOS teams of military technicians and civil-
ian scientists were assigned to investigate specific areas of German scientific research, such 
as artillery, rockets, ammunition, explosives, and chemicals (Ordway and Sharpe 2007:193). 
Multiple CIOS teams were active in Germany in the wake of the Allied occupation, with little 
or no coordination between the various investigative teams. For this reason, the CIOS effort 
was often colloquially referred to as CHAOS (Ordway and Sharpe 2007:193). CIOS Team 183 
was dedicated to German missile research and included Army Ordnance technicians super-
vised by Dr. Robert Porter of GE, who was working under the Army Ordnance Project Hermes 
contract. CALTECH physicist Dr. Fritz Zwicky was also part of CIOS Team 183, representing 
the Army Air Forces (Ordway and Sharpe 2007:192-193). The team was assisted by Major 
Robert Staver of the Army Ordnance Technical Division, who was directed by Colonel Gervais 
Trichel to help the CIOS team locate prominent Peenemünde scientists, Werner von Braun in 
particular (Ordway and Sharpe 2007:196).   

On May 2, 1945, Werner’s brother, Magnus von Braun, met with members of the US Army 44th 

Infantry Division and relayed the message that the V-2 scientists wished to surrender (Freeman 
1993:148; Ordway and Sharpe 2007:184-185). The von Braun brothers and a group of their 
closest associates from Peenemünde surrendered to American forces the following day. After 
the general German surrender on May 7, 1945, the entire group of V-2 staff were moved to a 
prisoner of war facility at Garmisch-Partenkirchen (Ordway and Sharpe 2007:192-193). There, 
members of the Peenemünde team, including von Braun and Walter Dornberger, were inter-
viewed by members of CIOS Team 183, led by Dr. Porter, during the first week of May 1945. 
In a report to the Army Air Corps, Fritz Zwicky noted the disorganized nature of interviews, 
which were conducted with little coordination between team members and with little regard 
to previous interviews (Ordway and Sharpe 2007:193). The disorganized CIOS effort accom-
plished relatively little and lacked any formal plans for the ultimate fate of the Peenemünde 
staff members.

While the search for German scientists and engineers was ongoing, efforts were also underway 
to secure parts, blueprints, and documents of the V-2 program. American forces entered the 
Nordhausen area near the Mittelwerk V-2 factory on April 11, 1945. The 4,000 Mittelwerk 
personnel had fled the facility the day before, leaving the underground factory’s light and 
ventilation systems running. American troops were amazed to find entire rows of V-2 parts 
and subassemblies neatly organized in the vast underground tunnels of the complex (Dungan 
2005:205-206). Word of the find soon reached Colonel Holger N. Toftoy, Chief of Army Ord-
nance Technical Intelligence in Europe, who was based in Paris. In response, Toftoy organized 
an ad-hoc unit called Special Mission V-2. The objective of Special Mission V-2 was to go to 
Mittelwerk and collect enough V-2 components for 100 complete missiles, then ship the parts 
to the US (Ordway and Sharpe 2007:196). Toftoy reported to Colonel Gervais Trichel, who 
believed that the launch of the V-2s at the recently established WSPG would further the objec-
tives of Project Hermes. Colonel Trichel made Major Robert Staver available to Toftoy to help 
carry out the Special Mission V-2 operation (Ordway and Sharpe 2007:196).
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Toftoy’s Special Mission V-2 raced to recover the treasure trove of V-2 parts and equipment 
prior to the Russian takeover of the Nordhausen area, which was scheduled to take place on 
June 21, 1945. Major William Bromley, a friend of Staver, was put in charge of Special Mission 
V-2. Bromley reported to Major James P. Hamill, who was in charge of shipping the V-2 parts 
to Antwerp, where they would be shipped overseas to the US (Ordway and Sharpe 2007:197). 

As Special Mission V-2 scrambled to gather the V-2 parts at Mittelwork in early May, they 
lacked a complete parts list of an assembled V-2. None of the available German personnel 
knew in detail all the required parts, so Bromley and his men simply gathered one hundred of 
everything they could find (Ordway and Sharpe 2007:197-198). Hamill arranged for the parts 
to be loaded onto German rail cars and transported to Antwerp. The first rail cars of V-2 parts 
were transported out on May 22, 1945. Progress was slow as all but one of the railway bridges 
around Nordhausen had been bombed, so the shipments continued through the end of the 
month. A total of 341 railcars of V-2 parts were shipped out from Antwerp, to gradually make 
their way to the then still unofficial WSPG (Dungan 2005:206). On May 31, Bromley reported 
that the objective of Special Mission V-2, shipping the components of 100 V-2s to the US, had 
been completed. A grateful Colonel Toftoy saw that Bromley was awarded a Bronze Star for 
his efforts (Ordway and Sharpe 2007:201).

As Bromley and Hamill worked on getting the V-2 parts to Antwerp, Major Staver and Second 
Lieutenant M.S. Hochmuth searched the area for additional German scientists and engineers. 
Staver contacted additional V-2 staff and engineers in the area around Mittelbau throughout 
the month of May. On May 12, he was put into contact with V-2 engineer Karl Otto Fleisher, 
who knew the location of the cache of Peenemünde blueprints and documents that Werner Von 
Braun had ordered to be hidden away in April. During the last week of May, Staver was able 
to convince Fleisher to divulge the location, and after a frenzied coordination with Colonel 
Toftoy, managed to retrieve the treasure trove of V-2 data and blueprints from the Dornten 
mine. The area around Dornten was to be transferred to British military authorities, and Staver 
retrieved the V-2 document hoard just hours before the British took control of the area. The V-2 
documents were then shipped to Aberdeen Proving Ground in Maryland (Dungan 2005:207; 
Ordway and Sharpe 2007:199-200).

Staver recognized the value of the German missile experts in the area, including those that had 
been moved to Garmisch-Partenkirchen and still others that had yet to be officially contacted. 
In the process of locating the V-2 documents, he had located Eberhard Rees and Walter Riedel, 
both important Peenemünde program managers. During a whirlwind trip to Paris in late May, 
Staver wrote a cable to the Army Chief of Ordnance recommending that the German scien-
tists and engineers, along with their documents and drawings, could contribute to winning 
the ongoing war in the Pacific and should be immediately relocated to the US (Ordway and 
Sharpe 2007:200). The project was supported by Colonel Trichel, and Staver worked with 
senior Mittelbau engineers to identify key V-2 staff remaining at Nordhausen during the month 
of June. Dr. Porter and the Project Hermes team at Garmisch-Partenkirchen were enlisted to 
help identify key Peenemünde staff, with Ernst Steinhoff and Werner von Braun volunteering 
to locate remaining team members. By noon on June 20, 1945, almost 1,000 Peenemünde staff 
and family members had been gathered at a railyard for transportation west out of the Russian 
occupation zone (Dungan 2005:206-207; Ordway and Sharpe 2007:201). This was just a day in 
advance of the scheduled Russian takeover of the area. One final item remained behind; several 
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hundred pounds of official documents that Walter Dornberger had buried. Staver and Porter 
located the document cache with a mine detector just 12 hours ahead of the scheduled Russian 
arrival. Throughout May and June, Staver and his team had worked against the deadline of the 
scheduled Russian occupation of the region. Ironically, General Zhukov and other top-ranking 
Russian military officials were attending a military parade in Moscow, so the Russians did not 
take actual control of the area until July 1, 1945 (Ordway and Sharpe 2007:202). 

In early July 1945, the Army Ordnance plan to relocate the German scientists and engineers 
was approved by US and British Joint Chiefs of Staff, and Colonel Toftoy was put in charge 
of the negotiations. On July 19, 1945 this effort was officially established as Operation Over-
cast in a secret memorandum from the Joint Chief of Staff (Ordway and Sharpe 2007:203). 
Operation Overcast was considered to be a “temporary military exploitation” of the German 
specialists, who would be transported to Fort Strong, New York where they would work on 
six-month contracts with the option of six-month extensions (Ordway and Sharpe 2007:203). 
Operation Overcast was vague on other details of the arrangement, and Colonel Toftoy spent 
much of July and August 1945 working out the specifics of the six-month contracts. One of the 
biggest issues was what would happen with the families of the German workers. The Opera-
tion Overcast contracts made no provisions for brining family members to the US, and Toftoy 
finally worked out an arrangement where the families would be provided for in a dependent 
camp in Germany. With the issue of caring for their families resolved, many of the German 
specialists accepted the work contracts and were gradually moved to the US in three groups 
starting in September 1945 (Ordway and Sharpe 2007:204). 

The first group of Peenemünde specialists brought to the US under Operation Overcast consist-
ed of seven men; Werner Von Braun, August Schulze, Eberhard Rees, Erich Neubert, Theodor 
Poppel, Walter Schwidetzky, and William Jungert (Ordway and Sharpe 2007:217). This first 
group stayed at Fort Strong for a period of debriefing and processing, before being moved 
to Aberdeen Proving Grounds in Maryland in October. Major Hamill then proceed with Von 
Braun to Fort Bliss while the others stayed at Aberdeen through December to work on organiz-
ing, translating, and creating abstracts for the massive collection of documents and blueprints 
recovered from Germany. This effort was then turned over to Project Hermes personnel and 
the group joined Von Braun at Fort Bliss (Ordway and Sharpe 2007:219-220). The rest of the 
former Peenemünde team made their way to the US through late 1945 and early 1946, with the 
last group arriving at Fort Bliss in February 1946 (Ordway and Sharpe 2007:221). 

The Operation Overcast dependent families were relocated to Landshut, Germany, where they 
remained until they were eventually brought to the US, a process that took up to two years. The 
dependent housing area became locally known as “Camp Overcast,” which required the still 
secret program to be renamed Operation Paperclip on March 16, 1946 (Lasby 2017:85; Ord-
way and Sharpe 2007:206). From May 1945 to December 1952, the US imported 642 foreign 
scientists, engineers, and technicians under the aegis of several programs, which collectively 
were referred to as Operation Paperclip (Freeman 1993:148; Lasby 2017:2). Probably the most 
important group of German scientists brought to the US under the aegis of Operation Paperclip 
was Werner von Braun and his associates from the Peenemünde rocket research facility. 

In August 1945, the V-2 parts captured at Mittelwerk began to arrive at WSPG. The parts were 
shipped by rail into Las Cruces, New Mexico and then hauled by truck to WSPG. Santa Fe 
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Figure 14. An unidentified technician poses in the tail section of a V-2 in 1947, V-2 #1 visible in the 
background (courtesy WSMR Museum Archives).

Railroad officials worked out a plan with Colonel H.R. Turner to unload about 10 train cars a 
day from Las Cruces. The scheduled delivery did not go as Turner planned. Instead, all 300 
railcars of V-2 materials arrived at once, and occupied every railroad siding from El Paso to 
Belen, a distance of about 210 miles (Kennedy 2009:30). Adding to the logistical headaches, 
the Army was frantic to avoid paying additional storage fees for the idle railcars waiting to be 
unloaded. Unloading and hauling the V-2 hardware required hiring every flatbed truck in Doña 
Ana County, and even then it took 20 days to get all the V-2 materials to WSPG (Kennedy 
2009:30). 

After the captured V-2 materials were transported to WSPG, GE personnel working under the 
Project Hermes contract began to sort, catalogue, clean, and assemble the various German 
missile components. Some of the Mittelwerk parts had been damaged or stolen as the facility 
was abandoned, and some critical parts were either missing or damaged. For example, GE 
technicians had to finish wiring on V-2 electrical distribution panels, about 70 of which were 
recovered but most were unfinished. In particular, gyroscopes were in short supply amongst 
the recovered parts. Each V-2 required two gyroscopes and only about 50 were recovered from 
Mittelwerk, so 140 American made replacements were required (Corliss 1971:13; Kennedy 
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Figure 15. Half of a V-2 mid-section shell with insulation 
installed (courtesy WSMR Museum Archives). 

Figure 16. The V-2 Calibration Stand in the WSMR Tech Area, 
circa late 1940s (adapted from White 1952).

2009:31). From the original batch 
of German V-2 parts shipped 
to WSPG, only two missiles 
were assembled from original, 
factory-matched parts (Corliss 
1971:13; Kennedy 2009:31). 
All the other American launched 
V-2s required some amount of re-
work by GE contractors working 
under Project Hermes or man-
ufacture of replacement parts. 
German V-2 scientists at Fort 
Bliss mostly served an advisory 
role at first, but 39 Paperclip sci-
entists were working at WSPG in 
support of the V-2 launches as of 
March 1946 (Dungan 2005:212; 
Kennedy 2009:31). This num-
ber decreased as GE personnel 
took over, and by mid-1947 the 
V-2 program was staffed entirely 
by GE and US Army personnel 
(Kennedy 2009:31). 

6.7.1 Assembly Process for 
the V-2

Since the V-2 was a prominent 
test vehicle in MABs during 
the early years of WSPG, it is 
worthwhile to briefly discuss 
its assembly process. Actual as-
sembly of the V-2 started with 
lining the two halves of the 
mid-section shells with “rock-
wool” insulation to insulate the 
propellant tanks. The alcohol 
tank, positioned higher in the 
mid-section, was then installed, 
with the oxygen tank installed 
beneath it. Then the other half of 
the mid-section shell was bolted 
over the tanks, which completed 
the V-2’s mid-section (Quinn 
1986:17). The lower portion of 
the V-2, consisting of the mo-
tor, turbine drive, and propellant 
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Figure 17. A partially assembled V-2 with the motor attached and awaiting the tail section installation 
(courtesy WSMR Museum Archives).

pumps was assembled as a separate sub-assembly. 

Prior to final assembly, the motor was flow-tested to ensure proper mixing of the propellant 
mixture. The motor’s injection system consisted of some 2,160 oxygen orifices and 1,224 al-
cohol orifices, and slight errors in the size and shape of the orifices and pump volumes caused 
significant shifts in the propellant mixture for each motor (Quinn 1986:18). To achieve the 
best performance from the V-2 motor, the amount of propellant delivered by the alcohol and 
oxygen pumps had to be custom calibrated for each motor, along with the steam-generator 
plant that powered the two pumps. The original German procedure tested the turbine-pump 
assembly, motor, and steam plant separately, and used the test data from these tests to calibrate 
the propellant flow and mixing ratio (White 1952:95). German-derived test documentation was 
available for enough turbine-pump assemblies and motors for the first 30 V-2 flights at WSPG, 
but after this point it became necessary for the GE Project Hermes technicians to develop 
their own calibration program for the remaining V-2 pumps and motors (White 1952:95). This 
calibration was completed on the V-2 Calibration Stand, which was located outside MAB 2 
(Property 1558), which was also known as the “Mill Building.”   

Also known as the Propulsion Unit Calibration Stand, the stand was a vertical scaffold struc-
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Figure 18. A V-2 motor being calibrated in the V-2 Calibration Stand, circa late 1940s (adapted from 
White 1952).

ture that was similar in some ways to a static test stand. However, the test stand was built just 
for calibration of the propellant pumping system, and not for actual static firings. The stand 
was designed and constructed by GE personnel with assistance from German V-2 engineers. 
Unlike the original German approach, the calibration stand tested the propellant system as a 
unit, which offered more precise results for each motor. The first calibration using the stand 
was on May 23, 1947. The test operated the steam-generator with hydrogen peroxide and so-
dium permanganate, the same used by the V-2 while in flight. The calibration was performed 
using alcohol in the alcohol pumping system, but water was used in place of liquid oxygen on 
the oxygen side of the propellent pumping system (White 1952:96). Orifices were installed in 
the outflow lines to simulate the back-pressure generated in the combustion chamber during 
actual flight. 

This method was used for about a year, but was modified in July 1948 to substitute water for 
the alcohol during the calibration testing. The modified procedure used water to simulate both 
the alcohol and oxygen in the system, which greatly reduced the preparation time and safety 
hazards associated with the calibration tests (White 1952:96). Additionally, a dedicated steam 
generator for the calibration stand was used instead of the actual steam plant that was to be 
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Figure 19. A V-2 nosecone on trolley cart circa 1946 (courtesy WSMR Museum Archives).

used on the missile in-flight. This further streamlined the calibration testing by reducing set-up 
time and eliminated post-test disassembly and cleaning of the individual steam generator units 
(White 1952:96).        

Since the calibration process involved pumping a high volume of water through the motor at 
over 260 pounds per square inch (PSI), it was potentially hazardous if the supply lines, pump, 
or motor ruptured during testing. To protect personnel during the calibration process, a small 
concrete blockhouse was constructed in July 1946 near the Calibration Test Stand. The small 
blockhouse had two slit windows that allowed protected observation of the calibration process. 
This blockhouse became known as the “Von Braun Blockhouse,” which is a misnomer as it 
was actually used by GE Project Hermes personnel, not the German scientists, who were most-
ly relegated to an advisory capacity throughout the 1940s.  

The calibration of each V-2’s propellant system at the calibration stand offered significant 
improvements in the performance of the missiles. The performance of the V-2 motors became 
more consistent, and allowed the later V-2 flights to carry 700 more pounds of payload to 
the same altitudes as earlier flights (Eckles 2013:176; White 1952). The final Project Hermes 
report noted: 

The WSMR calibration also produced much more consistent results. In terms of 
altitude the deviation from average was +18 and -11 percent (79 to 104 miles). 
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Figure 20. The V-2 assembly line in what appears to be MAB 2 (courtesy WSMR Museum Archives).
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Figure 21. An assembled V-2 leaves MAB 1 on its way to ALA-1, circa late 1940s (courtesy WSMR 
Museum Archives).

Using German test records, the deviation from average was +30 and -29 percent 
(63 to 116 miles). For many experiments this improvement was of considerable 
value [White 1952:8]. 

After the motor, turbine, and pump assembly was calibrated, cleaned, and re-assembled, it 
was installed at the base of the oxygen tank and covered with the V-2’s tail housing, which 
completed the lower section. The top section of the V-2 housed its guidance equipment and on-
board experiments, and the guidance equipment was attached directly above the alcohol tank. 
Experiments were installed in place of the explosive warhead that usually occupied the V-2’s 
nosecone. In many cases, the final experimental packages were only installed into the nosecone 
once the V-2 was vertical on the launch pad. With the nosecone installed, the V-2 was com-
pletely assembled, and the vehicle was then weighed and hung from a balance to determine its 
center of gravity. The vehicle weight allowed the proper amount of propellant to be determined 
for a given flight, and the center of gravity measurements was used to calculate the gyroscopes 
in the guidance package (Quinn 1986:19). From here, the completed V-2 was transported either 
to the 100K Test Stand for static testing or LC-33 for actual launching. 
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6.8 Missile Assembly Buildings at WSMR

The first assembly buildings at WSPG were constructed quickly in the summer of 1945 to 
support the incoming V-2 program. Although work with the WAC Corporal was ongoing that 
summer, the huge influx of V-2 parts and sub-assemblies was the higher priority in terms of 
providing sheltered working space. The earliest assembly buildings at WSMR were construct-
ed within the Technical Area (often abbreviated as the Tech Area) of the cantonment. This 
is notable as most later assembly buildings were located away from the main cantonment, 
which eased safety concerns and simplified the logistics of transporting assembled or partially 
assembled missiles to launch areas. However, in the early years of WSPG, the first assembly 
buildings were located within the cantonment. The spatial organizational paradigm during the 
first few years of WSPG appears to have been split between the launch area (ALA 1/LC-33) 
and the cantonment. Launches were conducted at the launch area, but almost all other admin-
istrative and technical activities were housed at the cantonment. At the time, keeping most 
of the range support facilities in one place probably made enforcing security protocols easier 
and minimized investment in infrastructure. Additionally, early range planners believed that 
the proving ground was only a temporary installation, which probably influenced the decision 
to keep the development footprint mostly confined to the cantonment area. This would soon 
change as the scope and intensity of testing at WSPG increased, relatively slowly during the 
late 1940s and then very quickly during the early 1950s.

Based on review of WSMR property inventories from 1963 through 2018, 44 properties are 
identified as assembly facilities (see Table 1). These 44 assembly properties are either identi-
fied by name in the property records, i.e., “Assembly Building,” “Missile Assembly Building,” 
and “MAB” or by Army facility category group codes 22200, 31200, and 31900. The majority 
of the assembly buildings at WSMR are concentrated in the southern end of the range in asso-
ciation with the cantonment and launch complexes (Figure 22). 

Within the larger population of WSMR assembly properties are specific MABs that are num-
bered sequentially. There are 16 of these “official” MAB facilities at WSMR based on past 
and present property inventories (Figure 23). Of note, there is no indication of MABs 9 and 
10 in WSMR property records, which is the one notable gap in the otherwise consistent MAB 
numbering sequence. The origin of the specific MAB designation and numbering is unknown. 
It appears to have been applied sometime in the late 1950s and applied to mostly existing 
facilities, with MAB 18 (Property 23626), which was constructed in 1960, being the last in 
the sequence. One possibility is that numbering the MABs made for a more impressive pre-
sentation when WSMR was vying against Cape Canaveral to host the space program during 
late 1950s and early 1960s. Local lore relates that this was why the WSMR launch complexes 
were re-numbered starting with 32 during the early 1960s, as it sounded more impressive when 
compared to the dozens of launch sites at Cape Canaveral (Eckles 2013:8). 

Regardless of its origins, the MAB designation does serve to identify some of the more sig-
nificant assembly buildings at WSMR. The WSMR MAB series serves as an excellent repre-
sentative sample of the larger population of WSMR assembly buildings. The MAB designated 
facilities generally were significant infrastructural investments at the time of their construction 
and continued to be used for assembly for many years, with many continuing to serve the role 
today. As such, the context focuses on MABs 1 to 18 to identify some of the historic trends 
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Year Built Property # Property Name Other Name Square Feet

1943 29732 Missile Assembly AF 836 - 2,400

1945 1538 MAB 1 - 21,353

1946 1558 MAB 2 - 21,201

1947 22870 Assembly Building N-76 N-76 4,255

1947 22872 Assembly Building N-77 N-77 6,293

1949 1554 MAB 3 - 20,316

1950 1460 Assembly Building N-100 N-100 7,396

1952 21572 MAB 13 - 4,000

1952 21780 Assembly Building - 3,000

1953 1550 MAB 4 - 20,250

1953 1690 MAB 6 - 6,025

1953 21582 MAB 14 - 4,000

1953 21620 Field Service Building - 15,112

1953 21630 MAB 5 - 7,966

1953 23268 Deck House N-184 N-184 4,973

1954 23320 MAB 11 - 2,400

1955 1540 ENGR Test Laboratory - 19,800

1955 1680 MAB 7&8 - 20,600

1955 23480 MAB 12 - 1,792

1956 21779 Assembly Building - 1,280

Table 1. All Known Assembly Buildings at WSMR by Date Constructed.
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Year Built Property # Property Name Other Name Square Feet

1956 23108 Assembly Building - 3,000

1957 22990 Missile Test Facility - 11,508

1957 27180 Warhead Assembly - 3,144

1957 27184 Warhead Assembly - 608

1957 27186 Pre-Assembly Building - 864

1958 1401 Warhead Assembly - 81,696 (?)

1958 1678 MAB 15 - 30,279

1958 1833 Warehouse/Vet - 14,196

1958 20525 MAB 17 - 3,825

1959 21573 Assembly Building - 6,674

1959 21759 Assembly Building - 29,799

1959 23626 MAB 16 - 19,714

1959 23654 MAB-Small - 1,920

1959 23656 MAB-Large - 6,468

1959 23664 Inert Support - 4,424

1959 27188 Pre-Assembly Inspection Build-
ing - 2,418

1960 21695 Assembly Building - 10,122

1960 21790 MAB 18 - 14,374

1962 27206 Assembly Building - 507

Table 1. All Known Assembly Buildings, Cont.
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and qualities of assembly buildings at WSMR. Some additional examples of WSMR assembly 
buildings will also be discussed in order to provide a more comprehensive overview of the 
resource type. The context will begin with MAB 1, which was constructed in 1945 soon after 
WSPG was established, and proceed numerically through MAB 18. Some of the patterns and 
trends in the design, construction, and use of the MABs will then be discussed.

Year Built Property # Property Name Other Name Square Feet

1991 22840 NOMTS Missile Assembly 
Facility N-300 18,000

1995 23464 Missile Assembly Building 
THAAD - 4,000

1995 36003 Hera Missile Assembly Building - 4,000

1997 23602 PAC 3 Missile Assembly Build-
ing - 6,139

2003 21129 Missile Assembly Building - 1,800

N/A 34080 Sulf Site Assembly Building 
N327 N327 N/A

Table 1. All Known Assembly Buildings, Cont.
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Figure 22. Map of assembly building locations at WSMR showing that most assembly buildings are 
concentrated in the southern end of the range.
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Figure 23. Map showing the locations of the WSMR MABs discussed in the context.
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6.8.1 MAB 1 (1945)

MAB 1 (Property 1538) was completed on August 10, 1945, making it the first dedicated 
assembly building on the newly established proving ground. The building was relocated from 
Sandia Air Base outside Albuquerque, which was a precursor to Kirtland Air Force Base, where 
it served as a “mobile air depot” for the service and checkout of aircraft (Quinn 1986:16-17; 
WSMR Public Affairs Office 1959:21). MAB 1 was constructed primarily in support of the 
American V-2 program, the first parts of which arrived at WSPG in August 1945. The facility 
also supported assembly of the WAC Corporal — the first launch of which took place on Sep-
tember 26, 1945 — although most historical records focus on the use of MAB 1 for the V-2 
program.

The building is a large pre-manufactured Quonset building that measures approximately 146 
feet by 150 feet and enclosed 21,353 square feet. Typical of Quonset type buildings, it is 
constructed of corrugated sheetmetal over a steel frame, with the walls curving up and over to 
form the building’s roof, a simple and efficient use of materials that made the Quonset design 
very successful. The building itself was not specifically designed for missile assembly, rather it 

Figure 24. A WSMR Archives photo labeled “German personnel at White Sands Proving Ground 
26 January 1946” shows the elaborate wood facade added to MAB 1 (courtesy WSMR Museum 

Archives). 
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Figure 25. A V-2 tail section within MAB 1 circa 1946 (courtesy WSMR Museum Archives). 
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was expedient to construct and 
offered ample interior space for 
the handling and storage of the 
incoming V-2 subassemblies 
and components. The large in-
terior space of the building was 
required for the sorting, identifi-
cation, and cleaning of the large 
volume of captured V-2 compo-
nents, but also to accommodate 
the large size of the V-2, which 
was 45 feet in length when as-
sembled.  

Photographs from the late 
1940s, when the building was 
in use for the V-2 program, 
show that a wood façade was 
built over the west elevation, 
which incorporated sliding wood doors with 18 upper lights per door. This extension was part 
of the building’s original design as a mobile air depot at Sandia Air Base. This wood façade 
allowed the installation of wide bay doors that extended past the curved shape of the Quonset 
building. There were seven of the sliding bay doors, which were installed on staggered tracks. 
When opened, the doors would slide neatly one behind another. Two large wood beams served 
as exterior diagonal braces for the wood façade. This addition on the west elevation was re-
moved by the 1980s, and the west elevation took on its current more conventional appearance. 

When the relocated building was installed at WSPG, it was built on an at-grade foundation 
that incorporated tracks for the movement of assembly trollies that carried the V-2 parts and 
sub-assemblies. Similar tracks would also be installed in later V-2 assembly buildings, which 
were based on the tracked assembly lines used at the German Mittelwerk factory. 

A wood interpretative sign is located at the northeast corner of the building, and relates a short 
version of the building’s history. It reads:

Missile Assembly Building #1. One of the two buildings constructed on White 
Sands Missile Range 1945, the Quonset-type structure served as the assembly 
building for the 67 V-2 missiles fired at White Sands. The V-2 parts brought 
from Germany filled 300 box cars.  These parts, together with others fabricated 
here, were fashioned into working missiles under the guidance of Wernher Von 
Braun and other German scientists. The building measures 146 x 150 feet and 
is unusual in being made of corrugated aluminum.  Large industrial steel sash 
windows and sliding doors on the ends provided the only air conditioning at 
first, but cooling equipment later was added.  From here the assembled missiles 
were taken either to Launch Complex 33 (then Launching Site No. 1) for firing 
or to the 100 K Stand for rocket motor tests.

Figure 26. A V-2 on the assembly cart within MAB 1, circa 1947 
(courtesy WSMR Museum Archives). 
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The sign is essentially accurate, but it suggests that Wernher Von Braun and the Paperclip sci-
entists played a more active role than what is likely the case. As previously stated, after the first 
few months of the American V-2 program, GE technicians working under the Project Hermes 
contract performed most of the technical work on the V-2s, while the German experts served 
mostly in an advisory capacity. Also, not all 67 of the American V-2s were assembled at MAB 
1, as the main V-2 assembly line was later moved to the better-equipped MAB 2. Later, some 
of the final V-2s fired by the First Guided Missile Battalion were assembled in MAB 3.

Compared to later assembly buildings, MAB 1 was a relatively primitive structure adapted 
to the task of missile assembly. However, it offered a large interior space that was very eco-
nomical and expedient to construct, which fit the priorities of 1945. The building incorporated 
numerous casement windows and large bay doors, which provided some ventilation. However, 
this was insufficient during the warmer months and a cooling system was later added to the 
building (Howard and Korfmacher 2015). 

Figure 27. V-2 #1 being removed from MAB 1 in 1946 (courtesy WSMR Museum Archives).
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6.8.2 MAB 2 (1946)

MAB 2 (Property 1558) was completed in April 1946 to supplement MAB 1 in support of 
the V-2 program. MAB 2 was referred to as the “Mill Building,” and the moniker is still used 
today. The large rectangular building measures approximately 180 feet in length by 120 feet in 
width and consists of three wings (Quinn 1986:17). The building encompasses 21,201 square 
feet of interior space. The building soon became the primary facility for V-2 assembly. The 
central, largest bay of the building housed the V-2 assembly line; this portion of the building 
incorporated a high bay ceiling with clerestory lighting and a traveling crane that ran the full 
length of the assembly line. The crane was used to move parts and equipment to a carriage that 
held the V-2 as it was assembled. The V-2 assembly carriage moved along the assembly line 
on a railroad track that was imbedded into the concrete floor of the building (Quinn 1986:17). 
Near the east and west ends of the building, two smaller 5-ton traveling cranes were installed 
on perpendicular alignments to the traveling crane that ran the length of the building, allowing 
parts and materials to be easily hoisted and moved throughout the main assembly area. 

The smaller wings of the building on either side of the central high bay assembly area had 

Figure 28. MAB 2 under construction in 1946 (courtesy WSMR Museum Archives).
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low, lean-to style roofs (Quinn 1986:17). The northern of these smaller wings was an open 
floor plan for work space, while the southern wing was subdivided into smaller spaces. Per 
the MAB 2 architectural plans (Plan Set WS-J) the southern wing was partitioned into a boiler 
room, office space, and a large living area. Within the living area was a kitchen, dining room, 
store room, toilet, reading room, recreation room, and seven bedrooms. The incorporation of 
living space into the interior of MAB 2 suggests that, at least on paper, personnel were expect-
ed to live and work in the building full-time. This might have been due to the general lack of 
accommodations available in the first couple years of WSPG’s operation. Living quarters such 
as these were not part of the architectural plans for any of the later WSMR assembly buildings.

Property 1558 housed the V-2 assembly line for several years and was later used in support of 
other rocket and missile programs. By the 1960s, it had been converted into a film and video 
reduction facility. The interior of the building was remodeled in 1955, and the building’s roof 
was also replaced at this time. In 1977, the building underwent additional changes including 
alterations to the women’s restrooms and installation of a security fence around the building 
(Howard and Korfmacher 2015).        
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6.8.3 MAB 3 (1949)

MAB 3 (Property 1554) was completed in 1949 and was very similar to MAB 2 in its design 
and construction. MAB 3 was constructed to the south of MAB 2 on an adjoining lot.  The 
building includes a similar central high bay shop area with smaller lean-to roofed wings on 
either side. The building’s rectangular footprint measures approximately 180 feet by 112 feet, 
very similar to the dimensions of MAB 2, and it encompasses 20,578 square feet of interior 
space. Like MAB 2, the building includes clerestory windows to provide the interior with 
ample natural lighting. Also like MAB 2, the building was constructed with a railroad track 
embedded into the center of its concrete foundation, which allowed a traveling crane to run the 
length of the building. Unlike MAB 2, MAB 3 incorporated a central cable trench that ran the 
width of the main assembly area in the center of the bay. Inspection of the original architectur-
al plans for the building (Plan Set WS-JJ) also shows that the smaller north and south wings 
of MAB 3 were partitioned differently than those of MAB 2. The north wing of MAB 3 was 
divided into lab areas and technical offices, along with an area that housed the building’s air 
conditioning. Two additional rooms were labeled as a conference room and a conference room 
/ data evaluation room. The south wing of MAB 3 was divided into office space, stock rooms, 
storage rooms, a toilet, hot water tank enclosure, and a small lounge. Access into the office 
spaces was through a small room labeled as “STENO” on the plans, which was presumably a 
small office for a stenographer or office administrator. Notably, the living space that was part 
of the original plan for MAB 2 was not part of the planned layout for MAB 3. 

Upon its completion, the building was assigned to the Range Operations Directorate and sup-
ported missile development, science experiments, and missile-related test activities. The final 
American V-2s, those fired by Army personnel of the First Guided Missile Battalion, were 
assembled in this building in 1952 (Howard and Korfmacher 2015). The last V-2 flight, TF-

Figure 30. MAB 3 in 1980, mostly unaltered from its original construction (courtesy WSMR Public 
Works).
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5, took place on September 19, 1952 and Project 
Hermes officially ended on December 31, 1954, 
marking the end of the V-2 era at WSPG. By this 
time however, the range had greatly expanded its 
test programs and facilities, including many new 
assembly facilities. 

There is little available documentation on the 
post-1950s use of MAB 3, although the building 
continued to be used for a variety of missile and 
science programs throughout the Cold War.  MAB 
3 has retained much of its original character, al-
though some minor alterations have been made 
to the property. Concrete piers were added to the 
interior for work on optical instrumentation, and 
in 1982 mezzanines and additional floor level 
rooms were added to the building interior. Weld-
ing booths were also added to interior shop areas 
as part of these alterations. During the 1990s, 
security bars were added to all the MABs in the 
Technical Area. Some of the building windows 
were also altered in 2006 in order to meet current 
safety standards (Jenks 2015).  

Figure 31. Personnel working outside what 
appears to be MAB 2 circa late 1940s 
(courtesy WSMR Museum Archives).
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6.8.4 MAB 4 (1953)

MAB 4 (Property 1550) was constructed in 1953, adding to the collection of assembly build-
ings in the Technical Area. The building encloses 20,578 square feet of interior space. MAB 
4 was constructed on the next lot south of MAB 3, and was essentially identical in design and 
layout to MABs 2 and 3. Like MAB 2 and MAB 3, MAB 4 incorporated clerestory windows 
to provide natural lighting and utilized the same three wing layout as the previous assembly 
buildings. The architectural plans for MAB 4 do not indicate that it was constructed with a 
traveling crane like its predecessors, but it does include “dolly tracks” embedded in its concrete 
slab foundation. The high bay shop space in the middle bay of the building incorporates a net-
work of below grade cable and pipe trenches that extend from lab spaces in the building’s north 
wing. The incorporation of these cable and pipe trenches into its design suggests that MAB 
4 was slightly more sophisticated than its predecessors, with more infrastructure dedicated 
to electronic systems and better integration of the laboratory and shop spaces. The building’s 
interior included a large central assembly bay, and the wings were divided into laboratories, 
offices, stock rooms, storage rooms, an air conditioner equipment room, a restroom, and a 
small lounge. Two rooms are also labeled as “bat. cond.” rooms, which presumably stands 
for “battery conditioning.” Unlike MAB 2, neither MABs 3 or 4 included dormitory space or 
living facilities.   

Little documentation is available on the use of MAB 4 and the programs it supported. It was the 
first of the WSPG assembly buildings that was not used in support of the V-2 program. Instead, 
it supported several guided missile programs during the 1950s and early 1960s. However, by 
1963, it was converted to administrative space for the Test and Evaluation Directorate. Like its 
sister facility, MAB 3, MAB 4 was modified with the addition of mezzanines in its interior in 
1982. The interior of the building was damaged by a fire in 1987, but the damage was relatively 
minor, and the building was quickly repaired (Jenks 2015). Its windows were also equipped 
with security bars as part of broader Tech Area security initiative during the 1990s. Some of 

Figure 32. MAB 4 west elevation drawing (adapted from WS-CI plan set). 
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the building windows were also altered in 2006 in order to meet current safety standards (Jenks 
2015). None of these alterations have significantly altered the exterior character of the build-
ing, which remains mostly consistent with its original construction.  

Figure 33. MAB 4 as it appeared in 1980, little changed from its original construction (courtesy WSMR 
Public Works). 
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6.8.5 MAB 5 (1953)

MAB 5 (Property 21630) was distinctive from the earlier MABs for several reasons. For one, 
it was the first MAB constructed outside the Technical Area at the WSPG cantonment. Unlike 
MABs 1 to 4, MAB 5 was constructed in a relatively isolated area over four miles to the south-
east of the cantonment and approximately two miles south of Nike Avenue. A variety of other 
facilities dedicated to assembly, propellant storage, and conditioning were constructed in this 
general area during the early 1950s expansion of WSPG, and MAB 5 was among the first wave 
of construction in this area of the proving ground. 

Second, MAB 5 moved away from the steel frame, sheetmetal clad construction and han-
gar-like design of the earlier MAB buildings. MAB 5 was the first of the WSPG assembly 
buildings to utilize concrete post and beam with concrete masonry unit (CMU) infill architec-
ture. The building also incorporated some modest elements of Art Moderne style in its design, 
which was again a departure from the earlier hangar-type MABs. It was also smaller in size 
than its predecessors, with 7,966 square feet of interior space.

Third, MAB 5 incorporated specific functional and safety elements into its construction that 

Figure 34. East elevation of MAB 5 with vehicle pass-through.
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set it apart from the first four MABs. Specifically, the building was designed around explosive 
safety, whereas earlier MABs were mostly expedient designs that provided open interior spaces 
with interior lift capacity, but otherwise incorporated few specialized assembly features. This 
likely was required by the increased volume of warhead handling at WSPG during the early 
1950s as developmental programs matured and tests against realistic targets were conducted. 
Unlike the vast open assembly bays of MABs 1 to 4, the interior working space of MAB 5 
was subdivided into independent bays separated by 12-inch thick reinforced concrete side 
and partition walls between the bays. A document from the 1980s helps to explain the overall 
purpose of the facility: 

The SWAB-5 [MAB 5] is a specialized facility specifically designed for han-
dling, checkout, assembly and disassembly of various types of warheads and 
submunitions...in the event of accidental detonation, the blast would be directed 
upward and away from adjoining bays [Warheads Test Branch n.d.].

Other safety features that were incorporated into MAB 5 included wire glass for all the glazing 
in the building including the doors, “extra hazard occupancy” sprinkler system, explosion-proof 
light fixtures, explosion-proof electrical switches and fittings, and an extensive lightning pro-
tection system. Along with its concrete and CMU architecture, these features distinguished 
MAB 5 as a more specialized facility compared to the earlier MABs 1 to 4.   

The building incorporated several interior bays, each with a separate exterior door. A large 

Figure 35. Elevation drawings of MAB 5 (adapted from WS-CT plan set).
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vehicle pass-through along the front of the building supported an overhead hoist that allowed 
missiles and sub-assemblies to be moved in and out of the building directly from a transport 
vehicle. An overhead hoist track ran the length of the exterior pull-through and each bay was 
equipped with its own sidetrack for the overhead hoist. The doors of each bay were specially 
designed to allow for the passage of the overhead hoist. 

MAB 5 was also designated as the Special Weapons Assembly Building 5 (SWAB 5), a des-
ignation that continued to be used for decades. However, no records could be located to de-
termine when the designation, “SWAB 5” was first assigned to the site. The earliest known 
reference to the term “SWAB” is in a 1955 Organizational Manual: 

The Special Weapons Service Division has the responsibility for the receipt, 
storage, issue, evacuation, and repair of Department of Defense special weap-
ons and special weapons material and such technical support of special weap-
ons tests as may be directed [WSPG 1955:78]. 

Little documentation exists on what specific missile programs were supported at MAB 5. Per 
the original architectural drawings (Plan Set WS-CT), the property was referred to as a “Rock-
et Assembly Building.” At the time of its construction in 1953, there were numerous test pro-
grams underway at WSPG, including a new generation of solid propellant missiles. At the time 
of its construction in 1953, there were numerous test programs underway at WSPG. Likely 
candidates for assembly within MAB 5/SWAB 5 include the Nike and Honest John missiles, 
which were important test programs during the early 1950s at WSPG. According to a 2006 
documentation of the property, “The Warheads Test Branch has used the building for decades, 
and currently oversees its use. In early years, five to six people were stationed in the building” 
(Barrett 2006:2). The branch worked on numerous programs over the years in MAB 5, in-
cluding Honest John, Little John, Pershing, Chaparral, Stinger, Copperhead, Multiple Launch 
Rocket System (MLRS), Assault Breaker, and the Army Tactical Missile System (ATACMS) 
(Warheads Branch Operations n.d.:1). During the late 1970s and early 1980s the facility served 
as administrative offices for the Ammunitions Storage facility.

An article on the Warheads Branch published in the Missile Ranger during the mid-1980s 
explains some of the functions of the facility at the time:

The branch also operates a Special Weapons Assembly Building where nuclear 
weapons adaption kits, fuses, high explosive warheads, and related items can 
be inspected, assembled, disassembled, checked and modified. Also available at 
that location is a centrifuge system which is used to check out safety and arming 
devices, remote disassembly equipment (for dud, damaged, or unknown explo-
sive items), physical properties equipment [for] weight and center of gravity, 
and a dynamic spin balancing machine to balance warheads [Bennett 1986:10].

A summary published by the Warheads Branch around the same time as the above-reference 
article describes the centrifuge as having a 25-pound capacity that could sustain 120g ac-
celeration. This summary also notes that the remote disassembly operations were performed 
remotely from an adjoining room that contained a close-circuit TV (Warheads Branch Opera-
tions n.d.:1).
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In 1986, the Warheads Branch was tasked with supporting the High Endo-atmospheric Defense 
Interceptor (HEDI) program at SWAB 5 as part of the Strategic Defense Initiative (SDI) efforts 
of the Reagan administration. Per period documentation, MAB 5 was modified to support 
work with HEDI boosters, “This existing building will be upgraded to accommodate the re-
furbishment, assembly and checkout of HEDI boosters. Operations involved include partial 
disassembly, inspection and verification of motor components” (WSMR 1986:2). There is no 
documentation available for the post-Cold War use of SWAB 5, and the building was vacant as 
of 2019. The building retains much of its original character, although the distinctive overhead 
traveling hoist system has been removed from the building. The building is currently undergo-
ing renovation and will continue to be used for missile assembly work. 
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Figure 37. MAB 6 west elevation drawing (adapted from WS-CF plan set).

6.8.6 MAB 6 (1953)

MAB 6 (Property 1690) was constructed in 1953 in the southern end of the WSMR Technical 
Area. The building is somewhat similar to the preceding MABs 2 through 4, with a central 
high bay section flanked by lower one-story wings. However, at just 6,025 square feet, it was 
the smallest of the Technical Area assembly buildings; MABs 1 through 4 were roughly three 
times as large (Howard and Korfmacher 2015). The size and proportions of the building give 
it a barn-like appearance. The building is of steel frame construction and is clad in corrugated 
sheetmetal. It included bay doors with sliding operation on its east and west elevations, along 
with personnel door entrances. Originally, the north and south elevations included several 
banks of windows and personnel door entrances. However, in its current configuration, most 
of the buildings fenestration and doors have been removed and sealed over with sheetmetal, 
leaving only an entrance on the building’s west elevation. The primary gable roof of the build-
ing included rows of five skylights on the east and west roof slopes, but lacked the clerestory 
lighting of the earlier steel-frame MABs.

The building’s interior floorplan was generally similar to MABs 2 to 4, with a large open shop 
area in the building’s primary wing with the smaller side-wings divided into individual rooms. 
The north flanking wing was subdivided into four laboratory spaces and an equipment room, 
while the south wing was subdivided into three offices, a lounge area, a locker room that in-
cluded showers and toilets, and a storeroom. Similar to other assembly buildings, the shop area 
of MAB 6 was equipped with a double I-beam crane with a 5,000-pound lift capacity. Based 
on its original design plans, the building was not equipped with overhead sprinklers for fire 
suppression, rather the plans indicate that the shop area was equipped with a wall-mounted fire 
hose.  

MAB 6 supported both Army and Navy missile programs at WSPG, but unfortunately little 
information is on record regarding the building’s history or specific programs it supported. 
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Figure 38. M
AB 6 floor plan (adapted from

 W
S

-C
F plan set).
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According to property records, the building was used by the Atomic Energy Commission 
(AEC) during the 1980s, and was transferred back to the Army in 1989 to support “an urgent 
permanent need” (Hanson 1988). In 1992, the high bay portion of the building was converted 
into a second floor area that provided space for administrative and Research and Development 
(R&D) services staff. This second floor level, which encompasses 6,687 square feet, included 
a strong room, tape library, support office, upgraded restrooms, copy room, and a break room. 
The building appears to remain in use at the time of this writing. 
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6.8.7 MABs 7 & 8 (1955)

MABs 7 & 8 (Property 1680) were constructed in 1955 and assigned to the Testing and Eval-
uation Directorate. For reasons unknown, Property 1680 was co-designated as MAB 7 and 
MAB 8 though it is actually a single building. The combined designation appears on the orig-
inal architectural plans for the building (Plan Set WS-DL). The steel-frame building encloses 
20,600 square feet of interior space within its rectangular plan. The building consists of a main 
high bay assembly area with a lower one-story wing for administrative and support space 
along its east elevation. MAB 7 was located at the cantonment, but was built in an independent 
location separate from the original MABs in the Technical Area. The building’s exterior was 
clad in “corrugated asbestos cement siding” according to its original architectural plans. As 
it was originally built, the building’s west elevation incorporated three prominent full-length 
rows of windows along its west elevation, with each row consisting of 52 individual casement 
windows; the opening of the uppermost row of clerestory windows was motor-operated. The 
east elevation included a single full-length row of clerestory windows in its upper wall, again 
consisting of 52 individual casement windows. The east elevation was also equipped with a se-

Figure 39. Late 1950s aerial image of the southern end of WSMR cantonment with MABs 7&8 at 
center right (courtesy WSMR Public Works).
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ries of window pairings that permitted light into the individual office spaces within the interior 
of this portion of the building. The prominent windows on the west elevation and horizontal 
emphasis of the building have been interpreted as subtle elements of International style (How-
ard and Korfmacher 2015).

In its original configuration, the north and south elevations of the building were equipped with 
bay doors with horizontal sliding operation. Each of these doors possessed a central panel of 
32 fixed lights. These elevations were also configured with two-leaf and single-leaf personnel 
door entrances.  

Within the building interior, the floor of the assembly area was equipped with a network of 
cable trenches for underfloor routing of wiring. The assembly bay was also equipped with an 
overhead traveling crane with a 5-ton capacity. The building did not appear to be originally 
equipped with an overhead fire sprinkler system as the original architectural plans indicate fire 
hose stations within the assembly area.

There is little information regarding what programs were housed within MABs 7 & 8 during 
the late 1950s. Part of the building, and the open lot along its east side, apparently served as the 
Ordnance Mission motor pool between 1958 and 1960. In March 1960, disposition forms state 
that the motor pool operations were re-located to the new vehicle maintenance shop (Property 
1710). As of October 1961, the building’s assembly bay was used for missile checkout of the 
Lacrosse missile, as were several of the building’s office and laboratory spaces. The remaining 
spaces in the building were occupied by staff working with the Honest John program and some 
offices were occupied by Army Ballistic Missile Agency (ABMA) personnel (Watkins 1961). 
A few years later, in 1965, a facilities survey form indicates that the building was assigned to 
Army Missile Test and Evaluation (ARMTE), but provides no further specifics. 

As of the mid-1970s, the building was still assigned to ARMTE and used by contractor 
Ling-Temco Vought. However, a 1975 utilities conservation survey noted that Property 1680 
was only partially used, with no activity in the high bay area of the building and that an excess 

Figure 41. North elevation drawing of MABs 7&8 (adapted from WS-DL plan set).
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of materials, equipment, and supplies were being stored in the building (Alarcon 1975).  

The building remained in use throughout the 1980s, as evidenced by a series of improvements 
listed on the building’s Form 2877 Property Record. These improvements included the instal-
lation of a fire alarm system in 1986, the addition of a computer room in 1987, another “pre-
fab” room added in 1989, and a “security upgrade” in 1989. By the late 1990s, Property 1680 
housed members of the 734th Explosive Ordnance Disposal (EOD) Company, and 24 Soldiers 
were housed in the building, along with their vehicles and equipment (Wall 1998). After the 
departure of the 734th EOD Company, the building was occupied by contractors who provided 
similar EOD support. More recently, the building has been used for UAV and UAS mission 
support/integration and is scheduled for renovation in the near future (William Godby, person-
al communication 2020). In its current configuration, the building’s exterior remains largely 
original, although the windows on the west elevation have been painted white. 
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6.8.8 MAB 9 and MAB 10 (Unknown)

MAB 9 and MAB 10 are the two exceptions to the otherwise well-documented series of MABs 
at WSMR. No mentions of a MAB 9 or MAB 10 are found in any period WSMR property in-
ventories, and there is no indication that any property was designated as MAB 9 or MAB 10 in 
the WSMR Public Works files. No architectural drawings or maps indicate MAB 9 and MAB 
10. The circumstances surrounding this discrepancy remain unknown. It is possible that some 
existing facilities were given the MAB 9 and MAB 10 designation and it was simply poorly 
documented during the flurry of new construction at WSPG during the early 1950s. Or perhaps 
the numbering was reserved for some planned construction that was never completed. It is 
hoped that once this document is disseminated amongst current and former WSMR personnel, 
some information might come to light regarding the curious absence of MAB 9 and MAB 10.
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6.8.9 MAB 11 (1954)

MAB 11 (Property 23320) was completed in 1954 in what is now the southern part of LC-
36. MAB 11 was small for an assembly building, encompassing only 2,400 square feet. The 
architectural plans for the building identify it as the “JTG-OST Building,” but the definition 
of JTG-OST remains unknown. The building was a pre-manufactured steel frame building, 
described in its architectural plans (Drawing# C-410-1266) as a 60 by 80 by 14 foot Armco or 
“Steelox” prefabricated building or equivalent. The building was equipped with sliding barn-
type bay doors on its east and west elevations, and personnel door entrances on its north and 
south elevations.  

In its original configuration, the interior of the building was sub-divided into a large assembly 
space and smaller office and shop rooms. The designated rooms included a missile bay for 
assembly work, a warhead assembly area, a mechanical equipment room, an office, a storage 
room, a latrine, and a ready room. The assembly bay was accessed by sliding bay doors at both 
ends, allowing for easy ingress and egress of assembled missiles.

The history of the building and what programs it supported are not well documented. The 
building is identified as a “Missile Assembly and Test” facility on its Form 2877 Real Property 
Record, and a 1954 “Transfer of New Construction” form identifies it as the “Special Weap-

Figure 42. Overview drawing of MAB 11 (adapted from Drawing #C-525-1607).
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ons Project Building” (Seligmann 1954). Improvements were made to the building during the 
1960s and 1970s, and it appears to have been in regular use during these decades. The assembly 
building was apparently used in support of the Advanced Research Projects Agency Terminal 
(ARPAT) program during the early 1960s. The ARPAT was developed by ARPA during the 
early-1960s as a potential Ballistic Missile Defense (BMD) interceptor system (Parsch 2004). 
The ARPAT prototypes were produced by Raytheon, and tests of the system were conducted at 
WSMR from 1962 to 1965. An October 1966 disposition letter requested that leftover ARPAT 
materials be removed from the building so that it could be reassigned for another program 
(Ferdig 1966). 

At around the same time, MAB 11 was requested for use as an assembly facility for Nike-based 
sounding rockets, including the Nike Hydac and Nike Javelin (Trede 1966). The Nike Hydac 
and Nike Javelin were Nike-based sounding rockets that were developed from surplus Nike 
Ajax boosters that were abundant during the 1960s as the Nike Hercules replaced the older 
Nike Ajax. Beginning in the late 1950s and continuing into the mid-1970s, surplus Nike boost-
ers were commonly used as the basis for target missile vehicles and sounding rockets for upper 
atmospheric research (Alway 1995:147). The Hydac was a solid propellant booster produced 
by Lockheed during the 1960s that was employed in a variety of applications. It was combined 
with a Nike booster to form the Nike Hydac, a two-stage sounding rocket that was launched 

Figure 43. MAB 11 as it appears today (photo provided by Statistical Research Inc.)
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at WSMR from 1965 to 1983. The Nike Javelin was an impressive four-stage sounding rocket 
that incorporated an Honest John rocket as the first stage, two Nike Ajax boosters, and one final 
booster as the fourth stage. Primarily used by the Air Force and NASA, numerous Nike Javelin 
sounding rockets were launched during the 1960s and 1970s (Alway 1995:167). Since they 
were based mostly on surplus boosters, these sounding rockets were even more economical 
than the Aerobee, which was the other workhorse sounding rocket of the period. 

In 1979, the building was transferred to the Navy for use with National Aeronautics and Space 
Administration (NASA) sounding rocket programs at LC-36 (Stanley 1979). Although no ad-
ditional records are available, it is likely that MAB 11 continues to be used in this capacity, as 
LC-36 continues to be used for NASA sounding rocket launches today.  
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6.8.10 MAB 12 (1955)

MAB 12 (Property 23480) was constructed in 1955 in the southwestern corner of LC-37. The 
building is located north of Nike Avenue and accessed by a dedicated loop drive in a manner 
very similar to that of MAB 11. MAB 12 is a simple one-story pre-manufactured steel-frame 
building constructed on an at-grade concrete slab foundation. It is consistent with steel build-
ings produced by Armco, but an identifiable manufacturer’s tag was not visible on the building. 
The building enclosed 1,792 square feet of interior space, making it a relatively small assembly 
building. In its original configuration, the building was equipped with sliding, barn-type bay 
doors on its east and west elevations. 

The building was contemporaneous with the Nike Hercules test program at LC-37. It was 
likely constructed as part of the wave of new Nike Hercules support facilities constructed at 
LC-37 during 1955 and 1956, but records documenting the specific history of the building are 
limited. Both MABs 11 and 12 are examples of simplified assembly buildings where hazardous 
operations such as warhead handling and installation were likely not conducted.

Little documentation exists on the history of MAB 12 and what programs it supported. How-
ever, real estate records do indicate that in February of 1959, the building was used in support 
of the Nike missile program. The eastern bay was used by the Air Defense Board for the Nike 
program and the western bay was used by the New Mexico State University (NMSU) Physical 
Science Laboratory (PSL) for work on a chemical warhead for the Corporal missile. As early 
as September 1959, the Deputy Post Fire Marshal recommended the building be made avail-

Figure 44. Schematic drawings of MAB 12 (adapted from Drawing #550224-4).
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able to the Fire Prevention Branch until a suitable firefighting facility for the launch complexes 
could be constructed. 

In 1968, the building was converted to use as a designated fire station; a “Transfer of Real 
Property” form indicates that by December 1968, Property 23480 was modified to house fire 
safety vehicles and staff. However, additional property records show that the facility was 
shared in the early 1980s by the fire department and Atmospheric Sciences Laboratory (ASL) 
White Sands Meteorological Team. The north addition was erected in 1992 which serves as 
living quarters and offices for the fire department. MAB 12 (Property 23480) continues to serve 
as a fire station at the time of this writing, but is scheduled to be replaced with a new building 
in the near future.   

Figure 45. MAB 12 in its current modified condition, east elevation.
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6.8.11 MAB 13 (1952)

MAB 13 (Property 21572) was constructed in the Honest John Assembly Area in 1952, just a 
year or so before a sister warhead assembly building (MAB 14) was constructed to the east on 
the opposite side of large earthen berm. The building was a simple Quonset hut building with 
a set of sliding bay doors on its south elevation, which were needed to move the fairly large 
Honest John missile in and out of the building. The building measured approximately 100 by 
40 feet and enclosed 4,000 square feet, making it a relatively small assembly building. Mono-
rail extensions for overhead lift systems were added to the bay doors of both 21572 and 21582 
in 1956. In the late 1950s, a second cluster of buildings was constructed to the east of Property 
21572, which included Property 21573, another assembly building (see Plan Set WS-IC). 

MAB 13 was used in support of the Honest John missile program and was known as the 
Honest John Assembly building during the 1950s. Realty records indicate that MAB 13 was 
re-assigned to ARPA during the mid-1960s for use in support of the ARPA Upstage program, 
which was a follow-up experimental program to the High Booster Experiment (HIBEX). HI-
BEX was a two-year research project conducted by ARPA to investigate the technology behind 
a high-acceleration, short-range anti-ballistic missile interceptor. Flight tests of HIBEX were 
conducted at LC-37 during 1965 and 1966.  A follow-up prototype to the HIBEX tests was the 
Upper Stage Acceleration and Guidance Experiment (UPSTAGE). UPSTAGE added a ma-
neuverable second stage to the HIBEX, which served as the first stage to the vehicle. Tests of 
the UPSTAGE were conducted at WSMR between November 1971 and August 1972 (Parsch 
2006). Property records for MAB 13 noted that the building was well-suited for the handling, 

Figure 46. MAB 13 as it appeared in the 1950s (adapted from 1950s WSMR facilities guide).
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assembly, and checkout of the UPSTAGE booster (Welch 1966). The Honest John Assembly 
Area was also later used for the Lance missile (Plan Set WS-22-64) and was later modified 
and redesignated as the Hazardous Assembly Area.  The Lance was a nuclear-capable tactical 
missile that replaced the Honest John and Little John missiles during the early 1970s. A rugged 
and dependable system, the Lance missile remained in Army service well into the 1990s.

Little information exists on the building’s use after the 1960s, and it eventually fell into a state 
of disrepair. By the 1990s the building was in poor condition. A neighboring building, Property 
21589, was constructed just east of MAB 11 in 1990. Due to its poor condition and excessive 
cost of repairs required to bring the building back up to acceptable standards, MAB 11 was 
demolished in 1998. The earthen berm between MABs 13 and 14 also appears to have been 
removed. 
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6.8.12 MAB 14 (1953) 

MAB 14 (Property 21582) was constructed in the Honest John Assembly Area in 1953 as a 
sister facility to the nearby MAB 13 (Property 21572); the two buildings were separated by 
a large earthen berm. The building was constructed as a simple Quonset hut building with 
a set of sliding bay doors on its north and south elevations, which were needed to move the 
fairly large Honest John missile in and out of the building. The building was equipped with a 
traveling monorail hoist for lifting and moving heavy articles in the building’s assembly bay.  
Similar to MAB 13, the building measured approximately 100 by 40 feet and enclosed 4,000 
square feet, making it a relatively small assembly building. Monorail extensions for overhead 
lift systems were added to the bay doors of both MAB 13 and MAB 14 in 1956. In the late 
1950s, a second cluster of buildings was constructed to the east of MAB 13, which included 
Property 21573, another assembly building (see Plan Set WS-IC). 

MAB 14 was used in support of the Honest John missile program and was labeled as the “Hon-
est John Warhead Assembly Building” in several architectural plans and maps from the early 
1950s. This indicates that the building functioned in conjunction with MAB 13 as a dedicated 
building for warhead assembly, while other Honest John assembly work was conducted in 
MAB 13. According to the building’s Form 2877 Real Property Record, alterations were made 
to the building in 1958, but no specifics are provided. According to a series of memos and 
requests filed during the mid-1960s, MAB 14 was considered for use as a processing location 
for Pershing missile debris that was contaminated with propellant residue. The contaminated 
Pershing debris had been returned to facilities in the WSMR Tech Area in violation of safety 
protocols, and in 1967 a search was underway for an alternative receiving and processing loca-
tion (Ferdig 1967). At the time, MAB 14 was used by a contractor, the Honeywell Corporation, 
and relocating them to another building was considered (Carpenter 1967). The disposition 

Figure 47. MAB 14 north elevation (from Drawing #C-211-904).
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records provide no clear resolution as to whether Honeywell was relocated from MAB 14 so it 
could be used to process the contaminated Pershing debris. However, roughly a decade later, 
a 1975 memo states that Honeywell had departed MAB 14, leaving it available for re-assign-
ment (Lozano 1975). This suggests that Honeywell probably never left the building prior to 
1975 and the Pershing debris wound up being processed somewhere else. 

After the departure of Honeywell, MAB 14 was reassigned to support the Northrop MQM-74C 
drone target program in 1975 (O’Malley 1975). As of 1977, the MQM-74C drone operations 
had vacated MAB 14, leaving it available for use by other contractors. The property was then 
considered for use with the MQM-61A/QH-50 drone operations, but the records do not state 
whether this actually occurred. In 1981, the property was tentatively re-assigned for use as a 
“ammunition surveillance workshop,” but appended handwritten notes indicate that the exist-
ing user, Army Test and Evaluation (TE), was unwilling to vacate the property (Sedillo 1981). 
The records do not provide a resolution to this dispute, nor do they provide any further docu-
mentation of the use of MAB 14. The current use of MAB 14 is unknown. 

Figure 48. MAB 14 as it appears today (courtesy WSMR Public Works).
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6.8.13 MAB 15 (1958)

MAB 15 (Property 1678) was constructed in 1958, and is arguably one of the largest and most 
elaborate of the WSMR assembly buildings. It was designed and built by the ABMA out of 
Huntsville, Alabama in support of the ABMA Redstone missile program (Howard and Korf-
macher 2015). MAB 15 is attached to an associated laboratory building (Property 1676) via a 
narrow enclosed corridor connection (see Plan Set WS-FS). The neighboring Property 1676 
was designed as laboratory space and was divided into offices and small shop spaces.

MAB 15 is located at the cantonment in the far southern end of the Technical Area. MAB 15 
is a steel-frame building clad in “corrugated asbestos cement siding” according to its original 
architectural plans. This was a common exterior cladding material in many 1950s WSMR as-
sembly buildings. The building encloses 31,111 square feet of interior space within its rectan-
gular plan. The building consists of a main high bay assembly area with lower two-story wings 
for laboratory and shop space along its east and west elevations. The east elevation block of 
rooms included the corridor connection to the attached Property 1676. This connecting corri-
dor opened into a lobby with a stairway for accessing the upper floor of the building. The east 
and west elevations of MAB 15 incorporated clerestory lighting along the top of the high bay 
assembly area. The clerestory windows were 9-light casement windows arranged in a long 
row. Within the row, the windows are grouped in twos or threes, with each group separated 
by a single 4-light panel, for a total of 41 individual window units. On the two-story wings of 
the east and west elevations, there are eight groupings of 3-light casement windows, and three 
single units of the same type. These windows are located along the second-floor offices on the 
east and west elevations. Also found on the east and west elevations is a large 9-light window 

Figure 49. A recent photograph of MAB 15 shows that it is little altered from its original configuration 
(courtesy WSMR Public Works). 
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that spans the first and second floors. These elevations were also configured with two-leaf and 
single-leaf personnel door entrances.  

In its original configuration, the north and south elevations of the building were equipped with 
overhead rolling doors that opened on the main assembly bay. Two single-leaf personnel doors 
are also located on the north and south elevations. A grouping of three casement windows is 
also located on each of these elevations. 

The Redstone missile was a large vehicle and the interior of MAB 15 was designed with spe-
cific features to accommodate it. MAB 15 included a large assembly pit, gantry tracks, and 
a full-width overhead crane. The floor of the assembly area was equipped with a network of 
cable trenches for underfloor routing of wiring. The assembly pit was covered by hydraulically 
operated cover plates when not in use, and was accessible by a staircase. A fixed 5-ton hoist 
was also located above the assembly pit. As originally configured, the ground floor of the east 
and west wings included a variety of specialty shop spaces, laboratories, equipment rooms, and 
a restroom. The second floor of the east and west wings was occupied by offices, conference 
rooms, a restroom, dark room, and a photo lab. 

MAB 15 was originally entirely assigned to the ABMA Redstone missile program, along with 

Figure 51. Recent interior view of MAB 15.
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the program’s prime contractor, the Chrysler Corporation. The Radio Corporation of America 
(RCA), a subcontractor on the Redstone, also worked within the building. The Redstone mis-
sile was a relatively short-lived program at WSMR; firing records note that the last WSMR test 
of a Redstone missile took place in 1962. In 1960, there is mention of the Redeye missile pro-
gram utilizing space within the building, but no details are provided (Small 1960). The Redeye 
was a lightweight, shoulder-fired anti-aircraft missile that was the predecessor to the Stinger 
portable missile system. The building also apparently supported the Sergeant missile program 
during the mid-1960s; disposition paperwork states that the Sergeant missile program was 
relocated from LC-32 to MAB 15 in 1964, but provides no additional details (Carpenter 1964). 

Personnel working with the Tactical Fire Direction System (TACFIRE) were moved from 
Property 1544 into rooms 213 through 217 in MAB 15 during the 1970s. TACFIRE was a 
computerized fire control system used with field artillery that was later adapted for use with 
the Army MLRS and ATACMS systems. Little documentation is available regarding the use 
of MAB 15 in the later years of the Cold War. MAB 15 apparently was renovated during the 
1980s and the attached Property 1676 was used as administrative space by 1985 (Doyle Pi-
land, personal communication 2015). Security bars were added to the building’s windows in 
1989, part of a larger security initiative undertaken across all the Tech Area buildings in the 
late 1980s and early 1990s. In 2010, the building was slightly modified to support the Medium 
Extended Air Defense System (MEADS). MEADS was a joint development program between 
the US, Germany, and Italy to develop an integrated air defense system. Modifications to sup-
port the MEADS program were minimal, consisting of upgraded electrical service and HVAC 
equipment on the exterior and improvements to wiring, electrical components, and HVAC 
ducting within the interior (Ladd 2010). Ultimately, the US ended its participation in the joint 
MEADS program, but MAB 15 is presently being used for storage and maintenance of Patriot 
equipment, as well as for Patriot hardware and software upgrades (Alan Tyree, personal com-
munication 2020).  
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6.8.14 MAB 16 (1959)

MAB 16 (Property 23626) was constructed in support of the Nike Zeus program at LC-38 in 
1959. The Nike Zeus was the first effort to make the Nike system capable of intercepting bal-
listic missiles, and it was a major developmental program at the time with Bell Telephone Lab-
oratory (BTL) as the prime contractor for the program. The Nike Zeus program was modified 
into the Nike X program during the early 1960s, then the Sentinel, and finally the Safeguard 
program as the anti-ballistic missile program progressed through the 1960s and early 1970s. 
As originally constructed, MAB 16 was a large steel frame and CMU building with a rectan-
gular footprint that enclosed 24,102 square feet of interior space. Like MABs 7 & 8 (Property 
1680), the building consisted of a high bay assembly area with a lower one-story wing that 
housed office and laboratory space; the high bay portion of the building was of steel frame 
wall construction while the north office wing was constructed of CMUs. Like earlier MABs, 
the exterior of MAB 16 was clad in corrugated cement asbestos panels. The north elevation of 
the high bay portion of the building hosted an impressive bank of clerestory windows; based 
on the original architectural drawings, there were 86 individual window units in the upper wall 
of the north elevation. In the low bay portion of the north elevation, there were 16 casement 
windows. A single row of casement windows was located low on the south elevation as well. 
As with previous MABs, natural lighting and ventilation were obviously important design 
considerations for MAB 16. On the east and west elevations, bay doors with horizontal sliding 
operation provided access into the high bay assembly area of the building. Additional person-

Figure 52. MAB 16 aerial image soon after it was constructed (courtesy WSMR Public Works).
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nel door entrances on the east and west elevations provided separate access to the north wing 
office and laboratory area. In its original configuration, the building housed the assembly area 
in the high bay portion of the building, which was equipped with a network of cable trenches 
and a bridge crane. The low bay north wing was divided into a double row of smaller rooms 
divided by a central corridor. The rooms in this part of the building included laboratories, a 
stock room, mechanical room, electrical room, administrative office, engineering offices, a 
drafting room, and a conference room. 

In 1961, the first of several additions was made to the building. A low one-story addition of 
CMU construction was added to the south elevation of MAB 16 to house a training school. 
The addition measured approximately 78 feet by 25 feet, and consisted of two classrooms 
separated by a central office space. This classroom space addition was assigned to BTL until 
1968, when it was reassigned for use by the Army. Around the same time, it was requested for 
use by Ryan Aeronautical Company, which was denied. In 1970, the space was requested for 
use by SAM-D (Patriot) contractors Raytheon and Martin/Orlando. 

By the late 1960s, the DOD side of the Nike X/Sentinel program was known as the Sentinel 
System Evaluation Agency (SAFSEA). SAFSEA was the primary occupant of MAB 16 until 
the late 1960s, when the occupancy of MAB 16 gradually shifted towards the SAM-D (Patriot) 
as the work on Nike X (Safeguard/Sentinel) diminished. In 1969, a request was filed to reas-
sign the former SAFSEA office within MAB 16 to the SAM-D program (Billups 1969).

In 1976, disposition records note that an Army field office for the Patriot missile program was 
established in MAB 16; this marks the first appearance in the MAB 16 realty records of the 
“Patriot” name, which was previously referred to as the SAM-D program. The same records 
also note that MAB 16 was primarily used as administration space by Raytheon, who was the 
prime contractor for the Patriot missile program.  

Two additions were made to MAB 16 during the 1970s, likely related to the Patriot/SAM-D 
missile development. A pre-manufactured steel-frame building was added to the north ele-
vation of MAB 16, connected via a short corridor. Disposition paperwork suggests that this 

Figure 53. Drawing of MAB 16 from original plans (adapted from WS-GZ plans).
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addition was made in 1973, although there is a discrepancy in the stated dimensions. Another 
addition was made to the existing classroom addition on the south elevation, likely during the 
1970s. This addition extended the footprint of the classroom addition further west, beyond 
the original west elevation of the building. These two additions further altered the formerly 
rectangular building footprint into its current irregular plan. 

Although realty records past the late 1970s are not on file, MAB 16 continued to be used by 
Raytheon through the remainder of the Cold War in support of the Patriot missile program. 
The building continues to be used by Raytheon primarily as an administrative facility (Piland 
2006).



 Historic Context

 82        

6.8.15 MAB 17 (1958)

MAB 17 (Property 20525) was constructed in support of the Sergeant missile program at LC-
32. The building is unique as it is somewhat of a hybrid between an assembly facility and a 
hardened control building. The assembly area of the building consists of a high bay pre-manu-
factured steel Butler building, which incorporates a one-story blockhouse of plywood-formed 
reinforced concrete construction along its north elevation. The building encloses 4,260 square 
feet of interior space according to its Form 2877 Real Property Record. The blockhouse in-
cludes undressed concrete walls, a reinforced concrete shed roof topped with a half-inch steel 
plate, slightly overhanging eaves, and five fixed, slightly recessed, single pane, blast resistant 
windows. The windows are set in protruding green-painted steel frames, three of which are 
sealed with steel plates. MAB 17 is connected to a nearby launch area (Property 20520) via an 
underground cable trench and vault (Property 20521), which is accessible from the interior of 
the building. Unlike many cable trenches at WSMR, this cable trench is approximately seven 
feet in height, allowing personnel to walk upright along its entire length.  

MAB 17 supported the Sergeant missile program through the early 1960s, after which it began 
to be used in support of other programs in addition to Sergeant. In July of 1964, MAB 17 was 
transferred to the Mauler Test Branch for use as office space, missile assembly area, parts 
storage, and equipment storage space. The neighboring Property 20526 was also transferred 
to the Mauler program so that it could be used for office and equipment storage (Boyes 1964).

Figure 54. MAB 17 north and west elevation, view to the southeast.
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After the cancellation of the Mauler program in 1965, MAB 17 was used in support of the 
Hawk Missile program. The property also supported the bi-annual Sergeant Annual Service 
Practice (ASP) firings, two in June and two in December, from 1966 to 1972 (Carpenter 1966). 
Army units equipped with the Sergeant missile were required to fire ASP rounds as part of 
their training with the system. The property was also briefly assigned to the Little John Laser 
Guided program beginning in 1970. 

The disposition data indicates that the building was used by Raytheon as shop space for the 
overhaul of two Hawk Program diesel generators in early 1971. Following this use, MAB 17 

Figure 55. MAB 17 schematic drawings (from WS-FT drawings).
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was assigned to the Navy in support of Project Hi-Star as a vehicle and payload preparation 
facility through 1972 (Brown 1971; Ferdig 1971). The disposition records relate that the block-
house portion of the building remained available for use by Army programs during this period, 
and probably continued to be used for the bi-annual Sergeant ASP firings until 1972. In 1973, 
the property was transferred back to the Army TE Directorate. 

By the mid-1970s, the building was used to support the Roland Missile development. MAB 
17 served as a launcher checkout, assembly, and repair area for the Roland Missile program 
(Giesey 1975), and it likely served in this capacity through the early 1980s. During the mid-
1990s, MAB 17 served as an assembly and launch control facility for the HERA Target Mis-
sile program. The building was modified for use with the Hera program, with the addition of 
steel plate to the block house windows, improvements to the wiring and Heating, Ventilation, 
and Air Conditioning (HVAC) systems, and additions of required instrumentation and control 
equipment into the blockhouse interior (US Army Space and Strategic Defense Command 
1994:25). In recent years, the building remained in use in support of the Japanese Chu-SAM 
program (Larry Carreras personal communication 2015).
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6.8.16 MAB 18 (1960) 

MAB 18 (Property 21790) was completed in March 1961, enclosing 7,199 square feet of in-
terior space. MAB 18 is a slightly more elaborate assembly building, as it is of concrete post-
and-beam and CMU wall infill construction, with some subtle hints of International style. 
The building shares some design traits with MAB 5, as it was designed around independent 
assembly bays separated by concrete partition walls. In the event of an accidental explosion, 
the partition walls would direct the force of the blast up through the roof and thereby confine 
the damage to its original bay. This would also hopefully prevent the explosion from triggering 
a chain reaction into adjacent assembly bays. In its original configuration, a band of translucent 
corrugated plastic panels ran across the north and south elevations of the building above the 
doorways, allowing natural light to filter into the building. Above this band of translucent pan-
els was a band of cement asbestos panels, and these panels were also employed on the upper 
walls of the east and west elevations of the building. 

The building is extensively grounded, including a lightning rod system installed on the roof, 
and each bay is equipped with overhead ventilation equipment. Each assembly bay was also 
equipped with a fire suppression sprinkler system which was an improvement in safety com-
pared to the early MABs. 

MAB 18 consists of three main assembly bays, each of which is equipped with its own over-
head bay door and single-leaf personnel door. The interior walls between each bay are of 
poured, reinforced concrete. In its original configuration, the western bay in the building was 
partitioned into support space for personnel, which included a restroom, showers, locker room, 
supply room, and office. At the opposite (east) end of the building, a narrow bay was set aside 
as a paint room. 

Figure 56. MAB 18 soon after it was completed in 1960, south elevation (photo courtesy WSMR 
Public Works).  
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As with many of the MABs, there is only minimal documentation available to indicate what 
programs and activities MAB 18 supported. MAB 18 and its supporting facilities are labeled 
as the “Sergeant Assembly Area” on a 1970 map of WSMR. Disposition records from WSMR 
Public Works also mention that the property supported Sergeant ASP firings as well as the 
Honest John and Little John programs. A 1971 disposition form on file for the property with 
WSMR Public Works states, “programs on record requiring Bldg 21790 for support of 58 each 
Honest John and Little John missile firings plus the support of 4 each Sergeant ASP missile 
firings during FY72” (Latourrette 1971).

The Honest John and Little John missiles were fairly old systems by 1972; beginning in 1973, 
the Honest John was gradually phased out and replaced by the Lance missile. However, the 
Honest John remained in service with National Guard units until 1982, when the Army finally 
classified it as obsolete (Parsch 2002). The Little John, technically an unguided rocket, entered 
service in 1961 and was retired in 1969, but continued on as a test platform for various pro-
grams through the 1970s. So it is not surprising that both the Honest John and Little John were 
still being assembled at MAB 18 during the early 1970s.   

Additionally, disposition records indicate that the Nike Hydac program was also supported at 
MAB 18. The United States Air Force (USAF) requested use of MAB 18 for assembly of Nike 
Hydac sounding rockets in 1971. The request was granted for the use of one assembly bay, 
as long as the USAF coordinated with ARMTE personnel (Ferdig 1971b). The Nike Hydac 
was one of many Nike-based sounding rockets developed during the 1960s using the plentiful 
surplus Nike Ajax boosters. Unfortunately, no additional records were available regarding the 
use of the building for the remainder of the Cold War. MAB 18 is currently used in support of 
the Guided Multiple Launch Rocket System (GMLRS) program.

Figure 57. MAB 18 north elevation soon after it was completed in 1960 (photo courtesy WSMR Public 
Works). 
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6.9 Other WSMR Assembly Buildings of Interest

Providing a complete summary of all the identified assembly buildings at WSMR — which 
number 44 based on property inventories — exceeds the scope and intent of this context. In 
recognition of this, the context has thus far focused on the designated MAB facilities at WSMR 
to provide a representative sample of the kind and quality of assembly facilities at WSMR and 
their use life and history. However, it is worth describing some other assembly building ex-
amples that were not part of the MAB 1 through 18 series to provide some additional insights 
into the history, evolution, and characteristics of WSMR assembly properties. The following 
examples are arranged in chronological order.      

6.9.1 Property 22872 (1947)

Property 22872 (N-77) is a Navy assembly building located just outside LC-35 on the south 
side of Nike Avenue. The building was constructed in 1947 for use by the WSMR Navy de-
tachment and encloses 6,293 square feet of interior space. It is a rectangular building of poured 
concrete and masonry brick construction, setting it apart from the steel-frame MABs that were 
present in the Tech Area at the time. It is built on an elevated foundation of poured, reinforced 
concrete that also forms the lower portion of the walls. The north elevation of the building 
includes a large, centrally located overhead rolling bay door with an associated concrete apron. 
The east elevation includes an overhead rolling bay door and a recessed entry area framed in 
poured, reinforced concrete. This entry area includes a steel and safety glass door flanked by 
safety glass sidelights.

The building is significant to the history of assembly buildings at WSMR as it is an early exam-
ple of a specialized assembly building, likely the earliest example on the range. The building 
was designed with special characteristics to improve the safety of fueling and assembly work 
of liquid propellant systems: 

The largest of the buildings — a brick structure containing a 60 by 60 foot and 
20 by 60 foot room — was designed for fueling ram jet or other type engines 
that utilized aromatic fuels. Special lighting, wiring, and metal construction 
made it virtually impossible, through human error or mechanical malfunction, 
to initiate a spark that could ignite combustible vapors. Both rooms employed 
heating, air-conditioning, and automatic sprinkling systems [Glynn 1970:23]. 

Some other period materials refer to the building as “explosion proof.” The description of the 
building being designed for fueling of ramjet engines suggests that it might have been con-
structed in support of the Navy Bumblebee program, the development program that designed 
the ramjet engine for the Talos missile. The Talos missile was the major Navy ramjet missile 
program during the late 1940s and early 1950s, although complete Talos missiles were not 
launched at WSPG until 1951 (Helfrich 1990). The building later served as the “solid motor 
prep” facility for the Navy “Three T missiles,” Talos, Terrier, and Tartar (Jon Busse, personal 
communication 2016). The building is also among the earliest of WSMR assembly buildings 
to be built outside the Tech Area and nearby to a launch complex. 

Little documentation exists as to the use and history of the building in the later portion of the 
Cold War, but in recent decades it was apparently at least partially converted to administrative 
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space. As of the 1990s, the building is described as “LC-35 Admin Office Bldg” on maps of 
the complex and a 2009 Navy property inventory identified the building as the “Targets Office/
Warehouse.” The building has been recently painted and renovated, but does not appear to 
have undergone any major exterior remodeling.

6.9.2 Property 21620 (1953)

Property 21620 was constructed in 1953 as the “N-1 Assembly Building,” a dedicated assem-
bly building for the Nike Ajax anti-aircraft missile. It is significant as it was the first assembly 
building in this area of WSMR, located south of Nike Avenue and several miles southeast of 
the cantonment, that would soon be occupied by a series of assembly and propellant storage 
facilities. The building is a relatively simple steel frame building with sheetmetal cladding, but 
it does possess some features that were specific to the Nike assembly process. The building 
encloses approximately 15,000 square feet of interior space, which is divided into the pre-as-
sembly area and the final assembly area by a 12-inch thick concrete interior dividing wall. A 
large steel slab door allowed passage through the concrete dividing wall between the two areas. 
The ends of the building are equipped with bay doors for moving the missile assemblies in and 
out of the building. The assembly bays were equipped with cable trenches in the floors, and the 

Figure 58. Property 22872 north and east elevations, view to the southwest.
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building interior also included a laboratory, tool room, administrative office, and other support 
rooms. Little documentation was available on the use of the building after the successful com-
pletion of the Nike Ajax program and it does not appear to have been used for the later Nike 
Hercules missile, which was a much larger missile than Nike Ajax. In its current configuration, 
Property 21620 has been remodeled to house office and administration space and is no longer 
used as an assembly building. 

6.9.3 Property 27180 (1957)

Property 27180 is an assembly building located at the WSMR Small Missile Range (SMR) on 
the north side of US Highway 70. Property 27180 is one of several buildings in a sub-area of 
the SMR known as the Little John Assembly area. The Little John Assembly area is of interest 

Figure 59. Property 27120 as it appeared in 2019.  

Figure 60. Property 27120 exterior soon after it was completed in 1953 (adapted from 1950s WSMR 
facilities guide).
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to the history of WSMR assembly buildings as it was a self-contained assembly area with a 
series of buildings dedicated to various stages of the assembly, checkout, and maintenance 
process. Property 27180 was built in 1957 as the primary assembly building in the Little John 
Assembly area.

In addition to Property 27180, the Little John Assembly Area also included five other buildings 
dedicated to various stages of the Little John assembly and checkout process. These were:

• Property 27184 (1957) Little John Warhead Assembly Building

• Property 27185 (1957) Little John Grain Loading Building

• Property 27186 (1957) Little John Pre-Assembly Building

• Property 27187 (1959) Little John Instrument Calibration Building

• Property 27188 (1959) Little John Pre-Assembly Inspection Building

Property 27180 is a pre-manufactured steel-frame building clad in galvanized sheetmetal that 
is divided into a “high assembly bay” and a “low assembly bay” that together enclose 2,910 

Figure 61. Property 27180 south elevation, with high bay portion in background. 
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square feet of interior space. The building was originally equipped with a monorail hoist sys-
tem that ran the length of the building, but this has been removed.  According to archival 
records, the building was used for various purposes throughout its lifespan, including missile 
assembly, storage of inert components, maintenance of test equipment, as well as construction 
and storage of anti-tank missile targets. Disposition records indicate that the building was 
later used in support of the Shillelagh anti-tank missile program during the mid-1960s. More 
recently, Property 27180 has been used as a vehicle maintenance garage by the contractor Trax 
International, LLC.

6.9.4 Property 1401 (1958)

Property 1401 was constructed in the southwestern corner of the Tech Area in 1958. The build-
ing encloses 81,696 square feet of interior space and was built expressly for the Nike Hercules 
missile program for use by the Western Electric Company and BTL, one of the primary con-
tractors for the program. Property 1401 was co-located with an associated administration build-
ing labeled as the “Engineering Analysis Support Facility” in the original architectural plans 
(Property 1400). Associated with these two primary facilities were a series of support facilities, 
including a warehouse, gas station, sentry house, electronics shop, and several administration 

Figure 62. Schematic drawings of Property 27180 (adapted from Drawing #560101-1A). 
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and storage buildings (Howard and Korfmacher 2015). The administration building featured 
prominent “NIKE CONTRACTOR” lettering on its exterior, indicating the prominence of the 
Nike program at WSMR during the late 1950s. The plans for the assembly building (WS-HD) 
describe Property 1401 as the “Zeus and Hercules Missile Modification Facility,” suggesting 
that the building was constructed to support the Improved Nike Hercules program and the 
next-generation Nike Zeus, which was still in its early design stages as of 1958. The assembly 
building itself is fairly typical, with a central high-bay assembly area flanked by lower wings 
for storage, machine shops, restrooms, shop and lab spaces, and offices. Property 1401 appears 
to have served as an actual assembly building for a relatively brief period, after which it was 
used for analysis of recovered missile parts and debris. Property 1401 was probably used by 
Nike contractors until around 1970, when Nike testing at WSMR had largely ended due to 
the development of next generation ABM systems like Safeguard. The neighboring Property 
1400 was used by BTL until 1970, when it became office space for SAFSEA (Howard and 
Korfmacher 2015).    

Figure 63. Nike Hercules missiles within the interior of Property 1401, circa late 1950s (photo 
courtesy WSMR Museum Archives).  
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6.9.5 Property 21759 (1959)

Property 21759 is a large hangar building located in an assembly and support facility area 
south of LC-32. This area, located on the south side of Nike Avenue, is known as “LC-32 
South.” Property 21759 is very similar to MABs 2 through 4, but is one of the few examples 
of this type of assembly building located near a launch complex. Like MABs 2 through 4, 
Property 21759 has a central high bay gallery flanked by one-story wings on its north and 
south elevations that house office and shop space. Including the two office and shop wings, the 
building has 32 interior rooms and encloses 29,799 square feet of interior space. The high bay 
portion of the building has double rows of clerestory windows on the upper walls of the north 
and south elevations.  

Property 21759 was constructed in 1959 as the Missile Assembly Building for the Raytheon 
Hawk program at LC-32, and is identified in some realty records as the Hawk Contractor Test 
and Assembly Building. It soon became known as the Hawk Hangar and was the primary home 
of the Raytheon Hawk program through the 1970s.  

As Raytheon increasingly began to focus on the SAM-D/Patriot system during the 1970s, 
the building began to be used for maintenance and pre-flight preparation of the MQM-34D 
and other drone systems. The US Navy High Energy Laser (HEL) Project, also known as the 
Sea Lite Program, used approximately 1,500 square feet of the high bay area within Property 
21759 on a shared basis with the Army MQM-34D drone program during the early 1980s. 

Figure 64. Property 1400 with its prominent “Nike Contractor” lettering, circa early 1960s (photo 
courtesy WSMR Museum Archives). 
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Figure 65. Property 21759 as it appeared in 1983, note the Firebee and Hawk lettering on the north 
elevation (photo courtesy WSMR Public Works).

However, the assembly building has mostly been dedicated to the Army target drone program 
for flight preparation and maintenance of MQM-34D and MQM-107 aerial target drones. Var-
ious modifications have been made to the building over the years but it remains largely intact 
and consistent with its original design.  

6.9.6 Post-Cold War Assembly Buildings at WSMR

Although not as numerous as Cold War examples, assembly buildings have continued to be 
constructed at WSMR in the post-Cold War era. As seen in Table 1, several assembly buildings 
were constructed in the 1990s and early 2000s.   Several assembly buildings (Properties 23464, 
36003, and 23602) were constructed in support of the Patriot PAC 3, THAAD, and Hera target 
missile programs during the 1990s. Property 22840 is a large Navy assembly building located 
south of LC-35 that was built in 1991. More recently, an assembly building (Property 20583) 
has been constructed at LC-32 in support of the Orion Launch Abort System (LAS) program. 
Although some of the Cold War assembly buildings remain in use for assembly work, new 
assembly buildings continue to be constructed at WSMR in order to support evolving program 
needs in the 21st century.   
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6.10 SWAF 4 at the End of the Pentomic Army Era

Property 21695 was constructed in 1960 as the core facility of SWAF 4 and is the subject of the 
current inventory. As such, the property is described in extensive detail below, but this section 
focuses on its developmental background and how the intended use of the complex was shaped 
by the Army doctrine of the period.

SWAF 4 is generally similar to its predecessor facility, SWAB 5, in design and construction, 
with a series of five assembly bays divided by concrete walls that are accessed by individual 
bay doors. The building was specifically designed for the handling and assembly of “classified 
component” warheads, and in planning documents there are multiple references to SWAF 4 
being designed to handle nuclear materials, apparently nuclear warheads. However, aside from 
the Trinity Test in 1945, no nuclear warhead testing was conducted at WSMR. This begs the 
question of why nuclear assembly is mentioned so prominently in the early documentation of 
SWAF 4.

The answer is likely found in the late 1950s Army reorganization effort known as the Pentomic 
Army. The Pentomic Army was an outgrowth of the New Look defense strategy that was 
advanced by the incoming Eisenhower administration in 1953. The Eisenhower administra-
tion had campaigned on a promise to end the Korean War and avoid any repeats of similar 
conflicts, and Eisenhower also wanted to balance the budget and stem inflation (Howard 2004; 
Slantchev 2014:3). This precluded massive defense spending on a large conventional military, 
so Eisenhower’s New Look policy relied heavily on US nuclear weapons superiority of the 
early 1950s as a deterrent to communist expansion. This was coupled with an array of mutual 
defense pacts with allied nations to diplomatically encircle the communist bloc and limit its 
expansion (Slantchev 2014:4). 

An underlying premise of the New Look strategic stance was “missiles not men,” and the basic 
unit structure of the Army was adjusted to reduce overall numbers of personnel and accommo-
date the use of tactical nuclear weapons on the battlefield. As of WWII, the major fighting unit 
of the Army, the division, was based on a tripartite organization; a division consisted of three 
regiments, a regiment consisted of three battalions, and a battalion consisted of three compa-
nies. The battalions within a regiment operated closely together in the field to provide mutual 
tactical and logistical support (Howard 2004:11; Roblin 2017). This organizational structure 
had served the Army well during WWII and the Korean War, but Army planners decided that it 
was not a good fit with the perceived tactical and strategic priorities of the 1950s.

So, in 1957 the Army unit structure was reorganized to reflect the nuclear-centric strategy 
of the time. The Pentomic Army of the New Look era, derived from the Latin “penta” (five) 
and atomic, eliminated the mid-level regiment entirely, and divisions were formed directly 
by five battalions, renamed as “battle groups.” The theory behind this reorganization was that 
regimental units would be easy targets for tactical nuclear weapons. The battle groups, each 
with 1,400 men, operated independently and were dispersed in the field to mitigate losses from 
tactical nuclear weapons (Roblin 2017). In total, the divisions contained fewer men in the 
Pentomic structure, in keeping with the reduced scale of the Army that was part of the New 
Look strategy. The Army also believed that the Pentomic reorganization would help keep the 
service branch relevant amid the shrinking defense budgets and rapid technological changes of 
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the 1950s. This helped to allay anxieties that the Army might be relegated to a support element 
of the US Air Force and its very high-profile Strategic Air Command. An Army historian noted 
that: “The US Army was alone among the great armies of the world to configure itself in this 
unorthodox fashion, and no other nation or service chose to emulate its unique adaptation to 
the imagined nuclear battlefield of the future” (Sepp 2001:1).   

Extensive distribution of tactical nuclear weapons was a foundational element of the Pentomic 
structure. Each division was equipped with nuclear-capable short-range weapons, such as the 
Honest John artillery rocket. In addition to the Honest John, most major Army surface-to-sur-
face missile systems developed during the 1950s, such as the Corporal, Sergeant, and La-
crosse, were also capable of carrying nuclear warheads. For a brief period in the early 1960s, 
even the smaller battle group elements were issued the M28 and M29 Davy Crockett recoilless 
guns that could lob short range W54-variant nuclear warheads (Howard 2004; Roblin 2017). 

SWAF 4 was designed and planned in 1958, near the height of the Pentomic Army era. It is 
likely for this reason that the handling of nuclear materials is mentioned specifically in archi-
tectural drawings and planning documents prepared for SWAF 4, as tactical nuclear weapons 
were at the core of Army battlefield doctrine at the time. A disposition memo states that SWAF 
4 was, “specifically designed and constructed for the assembly and checkout of nuclear war-
heads” (O’Connor 1963:1). Within Property 21695 itself, several rooms in the original floor 
plan were associated with “nuclear” functions. A classroom was to be used for topics such as 

Figure 66. The Desert Rock exercises, conducted at the Nevada Proving Grounds between 1951 
and 1957, reflected the Army’s expectation of how atomic weapons would be used on the battlefield 

(public domain image).
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the AEC and “nuclear subjects.” Another room was dedicated to “Nuclear Inspection” and one 
of the assembly bays was to be used for “highly classified” assembly work (Redmon 1960:1-
2). Additionally, Property 21693, one of the original SWAF 4 buildings constructed in 1960, 
was identified as the “Nuclear Storage Building” in the original architectural drawings for the 
site.

However, by the time SWAF 4 was completed and in operation, the Army had begun to shift 
away from the emphasis on nuclear weapons and the Pentomic organizational structure. This 
was likely at least partially due to larger technological and political trends. The development 
of ICBMs during the late 1950s meant that nuclear weapons could be delivered over very long 
distances, a paradigm shift that made use of tactical nuclear weapons on the battlefield far less 
likely. The Soviet development of ICBMs also ended the period of US nuclear weapons su-
periority, which had underpinned the Eisenhower administration’s New Look defense policy. 
ICBMs had ushered in the age of mutually assured destruction, where the disastrous impacts of 
potential retaliation ruled out the use of nuclear weapons in all but the direst of circumstances. 

The incoming Kennedy administration also wanted to curb nuclear testing, which reflected 
increasing public awareness of the dangerous and widespread impacts of radioactive fallout. 
Efforts to limit aboveground nuclear testing started during the late 1950s and ultimately led to 
the signing of the Partial Test Ban Treaty (PTBT) in 1963. The PTBT prohibited nuclear tests 
in the atmosphere, underwater, or in outer space, although limited underground tests were still 
permitted. 

The changing political winds of the early 1960s might have alone been sufficient cause for the 
Army to abandon its Pentomic experiment, but there were numerous other problems with the 
reorganization.  For one, it eliminated the command and staff opportunities of the regimental 
level, and many regiments had distinguished histories and traditions that were lost with the re-
organization. It also placed a heavier burden on officers at the division and battle group levels, 
who had more troops and logistics to manage than they had with the older tripartite organiza-
tion (Roblin 2017). Perhaps the biggest problem was that logistical support and transportation 
had formerly been organized at the regimental level, and the Pentomic Army required that each 
divisional battle group be self-sufficient with its own transportation, air support, and commu-
nications resources (Howard 2004:11). This was not the case and trials soon discovered that 
the Pentomic Army structure was actually less combat effective in the field than its predecessor 
structure (Roblin 2017).   

With the inauguration of the Kennedy administration in 1961, the Eisenhower New Look pol-
icy and its overt reliance on nuclear weapons was retired in favor of a “Flexible Response” 
strategy, which recognized that conventional troops and weapons were still required in order 
to scale strategic responses accordingly (Howard 2004). During the early 1960s, the Pentomic 
Army structure was abandoned almost as quickly as it had been implemented. In 1962, the 
Army began the transition to the Reorganization Objective Army Divisions (ROAD) structure 
that closely resembled the WWII-era tripartite structure, with a mid-level “brigade” formed by 
three to four battalions that approximated the former regimental unit (Roblin 2017). The doc-
trine of Flexible Response would be maintained throughout the remainder of the Cold War. The 
renewed interest in conventional weapons would be reflected in RDT&E programs at WSMR 
for the remainder of the Cold War, many of which focused on tactical anti-tank and anti-aircraft 



 Historic Context

 98        

weapons designed to serve troops on the non-nuclear battlefield.    

This rapidly shifting doctrinal and political background explains why it appears that SWAF 4 
was never actually used for handling or assembly of nuclear warheads. When the complex was 
completed in 1960, it appears to have been used exclusively for assembly, checkout, and test-
ing of conventional non-nuclear missile warheads. Memos regarding the use of the complex 
note that the “Nuclear Inspection” room was used as office space, and the “Nuclear Storage 
Building” was used as a carpentry shop (Watkins 1960). SWAF 4 remained in use throughout 
the remainder of the Cold War for hazardous assembly work on a variety of missile systems 
but there is no indication that it was used for the processing of nuclear materials or warheads. 
The references to this type of work appear to be an artifact of the building’s origins during the 
Army’s short-lived Pentomic experiment.
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7. Description of Resources
The current inventory focused on the recording of buildings, structures, and objects at the 
SWAF 4 complex. The NPS defines buildings as properties that principally provide shelter for 
any form of human activity. Structures are constructed properties that fall outside the typical 
definition of buildings. Objects are less formal properties that are often of pre-manufactured 
origin and mobile in nature. The resources recorded at the SWAF 4 complex are primarily 
buildings and structures per the NPS definitions. 

This chapter opens with an overview of the location and layout of the SWAF 4 complex. Var-
ious alterations have been made to the overall facility and its individual component buildings 
since its construction in 1960, but it nonetheless retains much of its original character. The 
following section presents a descriptive overview of each property followed by a summary 
of its use and evolution. For additional details of the recorded properties, see the HCPI forms 
included within Appendix A. 

The SWAF 4 inventory effort resulted in the recordation of 14 resources. The recorded proper-
ties were assigned a HCPI number, were documented on WSMR-specific HCPI forms, and the 
inventory was logged as NMCRIS activity number 145133. The recorded resource locations 
are displayed in Figure 61.

7.1 SWAF 4 Complex Overview

Designed in 1958 and completed in 1960, SWAF 4 was constructed along the west side of 
Range Road 19, about five miles east of the main cantonment. The site was chosen to provide 
a safe distance from populated areas for explosive safety. SWAF 4 consists of multiple facili-
ties located within a fenced and restricted compound designated as an “Exclusion Area.” The 
1000-foot by 800-foot perimeter security fence is slightly longer on the east and west sides. 
A short entrance road off Range Road 19 leads to a gated opening in the security fence on the 
northern end of the east side. At the north side of the road just before the entry gate is a large 
parking lot. A second gate is placed further south on the east side, providing access to large 
storage magazines (Properties 21690 and 21691) just inside the fenceline. A third, more cen-
trally-located egress gate is placed on the west side. A secondary road off the entry road leads 
to the south, offset from the fenceline. A short spur leads to a gate placed between Properties 
21690 and 21691. The roadway then runs the remainder of the fenceline perimeter, but is an 
unmaintained two-track road. Another unmaintained two-track runs from the west gate, turns 
south and ties into the perimeter accessway at the southwest corner. Obscured by time are two 
large square pits to the southeast of the fenced area that once were used as evaporative ponds 
for the septic waste system.  

The compound is roughly divided into three distinct sections. The eastern third consists of 
the former administrative area and two large explosive storage magazines; the magazines are 
enclosed by an inner security fence. The northwest section is paved and contains the assembly 
building (Property 21695), the largest facility in the compound.  A series of steel posts, or 
bollards, runs the length of the east elevation of the assembly building, offset from the building 
by about 30 feet. A large concrete pad surrounded by steel bollards is located at the southeast 
end of the assembly building.   
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Figure 67. Map of recorded resources at SWAF 4. 
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Originally without any buildings, the southwest section is unpaved with the exception of a 
small area originally designated High Explosives (HE) storage area. All of the fenceline with 
the exception of the east side are fitted with wide fluorescent security lights that illuminate the 
outer fenceline.   

There are a variety of buildings and structures within the complex. The four main buildings 
at the site are the 10,000 square foot Assembly Building (Property 21695), the Launch Equip-
ment Shop (Property 21685) directly to the south, the former Nuclear Storage Building (Prop-
erty 21693), and the Detonator Storage Building (Property 21692). The two primary structures 
consist of the explosive storage magazines (Properties 21690 and 21691). The remainder of the 
structures include a mobile administrative building (Property 21685), five pre-manufactured, 
steel-frame shed and storage buildings, and a moveable fuze and detonator storage magazine.

Only the Assembly Building, former Nuclear Storage Building, Detonator Storage Building, 

Figure 68. Overview of SWAF 4 complex from 1960 WS-HS drawings. 
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7.2 Property Types

The recorded properties at the SWAF 4 complex are grouped into functional types whose 
purposes are reflected architecturally and structurally. Three such property categories were 
identified for the recorded SWAF 4 properties: Assembly and Maintenance Facilities, Maga-
zine Facilities, and Miscellaneous Facilities.

7.2.1 Assembly and Maintenance Facilities

Assembly facilities are critical components for missile and rocket testing, and are where the 
actual missile is prepped and assembled prior to launch. With missile and rocket testing, the 
test item typically comes in multiple components that are assembled on site for a specific test 
or series of tests. These are typically comprised of a casing, motor (solid or liquid propellant), 
a warhead, and guidance and telemetry systems. With many variants in these components in 
the testing phase, an assembly facility was necessary to provide a setting in which to safely 
prepare test items for the range. This building type usually consisted of an open floor plan, 
overhead crane and hoist assemblies, and large doors for ease of egress. The SWAF 4 assembly 
building, Property 21695, was designed for the handling and assembly of warheads and thus 
incorporated more safety features than typical assembly buildings. The poured concrete and 
CMU construction of Property 21695 is significantly more robust than the steel frame, hangar 
type buildings that comprise the majority of WSMR assembly facilities and its interior was 
divided into a series of isolated assembly bays.   

Maintenance facilities are corollary facilities to assembly facilities, where work on various 
sub-assemblies, such as missile guidance and electrical systems, were conducted in support 
of the primary assembly work. Electrical maintenance was especially important for 1950s 
systems that were heavily reliant on vacuum-tube electronics, which were much more mainte-
nance intensive than later solid-state electronics. These buildings also consist of a mixture of 
pre-manufactured steel buildings and more robust CMU and concrete construction.  

7.2.2 Magazines

Magazines are a relatively common sight on military test ranges. They come in a variety of 
sub-types and sizes but essentially serve to safely store explosives. The magazines at SWAF 
4 include the two primary types of magazines; the “igloo” type which are protected within an 
earthen revetment, and stand-alone reinforced concrete structures which are often semi-por-
table. In some cases, examples of this type were re-located from other locations at WSMR, 
demonstrating the versatility and portability of the smaller concrete “cube” type magazines. 
Each type is typically equipped with heavy duty steel doors and frames, lighting rods, and 
electrical grounding cables. 

and explosive storage magazines were original to the 1960 site; the former Administration 
Building (Property 21694), located at the entry gate across from the Nuclear Storage Building, 
was demolished some years ago. The original site layout has not been altered. 
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7.2.3 Miscellaneous Facilities

Not all facilities fit neatly into categories and, depending on the type of site, the function of 
support facilities can vary greatly. Several facilities that fall into the broad category of storage 
and general support buildings are found at the SWAF 4 complex, several of which were added 
in the last years of the Cold War in support of changing program needs. These include portable, 
pre-manufactured steel buildings employed for a variety of uses at the facility. These buildings 
were mass-produced by many companies, with some of the most common Cold War-era man-
ufacturers being Armco and Butler. 

7.3 Building Styles

Only Property 21695 has any architectural expression beyond purely utilitarian and engineer-
ing requirements. While the assembly building serves a specific function and is designed with 
support capacities, it does express characteristics of the International Modern Style. Overall 
the horizontal emphasis, relatively flat roofs, and rectilinear forms all speak to Modernism, but 
the one character-defining feature that expresses that style most succinctly are the two mirrored 
entries on the east (primary) façade. The organization of doors, lower panel, and window in a 
rectangular assemblage are all akin to the design ethos of International Modernism.    

SWAF 4 was designed by the architectural firm of Stanley & Wright of Albuquerque, New 
Mexico. Known to be friends, Francis Edgar Stanley (1920-2010) and George S. Wright 
(1917-2007) had similar paths. Both were from the northeast, served in WWII, and studied ar-
chitecture at Harvard University (Santa Fe New Mexican 2010; Social Networks and Archival 
Context [SNAC] 2019). Both were prolific architects, each with notable careers in architectural 
practice as well as academia. According to the American Institute of Architects (AIA) directo-
ries, Stanley came to New Mexico in 1951 by way of the University of California Engineer-
ing Department, Architecture Section, Los Alamos. Briefly serving as an assistant professor 
of architecture at Washington University in St. Louis, it appears that Wright came to New 
Mexico in 1953 to partner with Stanley in a firm that lasted until 1961, whereupon they both 
continued to practice individually (Koyle 1962). While in practice together, the firm designed 
mostly schools and commercial buildings. Most of the firms’ designs were executed in the 
contemporary Mid-Century Modern style, a few of which are acknowledged in a 2013 study 
of Mid-Century architecture in Albuquerque. The firm is best known for the Solar Building, 
recognized as the first solar-heated commercial building in the world, contributing signifi-
cantly to the history of the development of applied solar energy (Davis and Bridgers 1989). 
Both architect’s biographies identify a number of commercial and school building projects in 
and outside of New Mexico (Koyle 1962). Stanley & Wright are also the architects of record 
for the Mid-Century Modern-style Academic Building at the WSMR Cantonment, which was 
constructed in 1959.  



 Description of Resources

 104        

7.4 SWAF 4 Assembly and Maintenance Facilities

Two assembly and maintenance facilities were identified during the current inventory. These 
include Property 21695, which is the eponymous SWAF 4, and Property 21685. Property 21695 
is the primary assembly building at the site, while Property 21685 is a maintenance facility that 
was added in 1989 in support of the MLRS program.  

7.4.1 Property 21685

Property 21685 is a pre-manufactured, rectangular plan, steel-frame building constructed on a 
concrete slab foundation directly to the southwest of Property 21695. The building walls are 
clad in formed sheetmetal panels, and the medium-pitched gabled roof is constructed of identi-
cal material. The building plan consists of two equally-sized sections. The northern portion of 
Property 21685 is a two-bay vehicle service wing with steel roll-up doors on the east and west 
elevations providing drive-through capability. The south section of the building is a one-story 
administrative and shop area. The upper sections of all four elevations of the high bay section 
are fitted with translucent fiberglass panels. 

The east and west elevations mostly mirror one another. The high bay elevations each have 
two steel roll-up doors flanked on their outer sections by single, slab-type metal personnel 
doors. The west side has two, high mounted vehicle exhaust vents with tall, cylindrical metal 

Figure 69. Property 21685 north and west elevations, view to the southeast.
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exhaust pipes that extend high above the roof-
line. The north elevation has two large evap-
orative cooler units mounted on steel racks 
with ducting into the building. The one-story 
section of the west elevation has a steel rollup 
door on the northern side and slab-type metal 
personnel doors on the southern side; both are 
flanked by aluminum, single-hung windows. 
The south elevation of the one-story section 
includes four aluminum single-hung windows 
and one small aluminum sliding window. The 
east elevation of the one-story section also 
includes a steel roll-up door, but lacks the 
personnel doors seen on the opposite west el-
evation. The east elevation includes four alu-
minum single-hung windows and two small 
aluminum sliding windows.  

History of Use

Property 21685 was constructed in 1989 as a 
Guided Missile Launch Equipment Shop, in 
support of vehicle-launched missile systems, 
beginning with the MLRS. Building 21685 
has served continuously as a service center for 
Self-Propelled Launcher/Loader (SPLL) ve-
hicles for testing purposes. A duplicate SPLL 
building (Property 21798) was constructed 
concurrently at the MAB 18 complex, which 
is located to the northeast of SWAF 4.

Figure 70. Property 21685 west and south 
elevations, view to the northeast.

Figure 71. Property 21685 interior view. 
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7.4.2 Property 21695

Property 21695 is an irregular plan building that consists of a high bay assembly block with 
five rectangular assembly bays and a one-story support area. The one-story portion of the 
building located on the south and east elevations houses access, service, administration, and 
mechanical spaces. Constructed of reinforced concrete and CMU block, it is built on a mix of 
spaced and continuous concrete footings. Individual footings are limited to the large bay doors 
and covered bay access on the west elevation. Interior reinforced concrete floor slabs are four 
inches thick in the service areas and 10 inches thick in the bays. 

The bay section walls and dividers are constructed of 12-inch thick reinforced concrete with 
the exception of the west elevation which uses a trabeated, or post and lintel concrete structural 
system. The lintel component is made up of a bond beam and is continuous across the eleva-
tion. Each of the double-height bay doors is flanked by 15-inch square reinforced concrete 
columns. A continuous bond beam that runs the length of the bays is supported by the columns 
as well as the perpendicular, 12-inch concrete dividing walls that extend outward to the column 
faces. This structural system is infilled with 12-inch thick CMU block. The dividing walls 
between the bays are raised three feet above the roofline as parapets. The one-story portion of 

Figure 72. Property 21695 north and east elevations, view to the southwest.
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the building is constructed of 8-inch thick CMU block and, like the west elevation of the bay 
area, has a continuous bond beam that runs the perimeter at the eave line. The other three bay 
elevations have full-height construction, or expansion joints; four corresponding with the bay 
divisions on the east elevation, and two, evenly spaced on the north and south elevations. The 
one-story service areas of the building are constructed with CMU but also use a bond beam 
header at the roofline. This area also has slightly extended roof eaves where the metal support 
elements, or “rafters” are visible.   

The roof system consists of a shallow gable for the bay section and a pitched system for the 
one-story south and east sections. The roof slope on the west side of the bay area continues 
down to the end of the covered accessway. Gutters and downspouts are fitted to all the pitched 
roof areas. The roof structure itself suggests that its light-duty rafter system provides less re-
sistance in a catastrophic event; in the event of an accidental explosion, the 12-inch concrete 
dividing walls would direct the explosive force upward through the light-duty roof to minimize 
danger to the neighboring bays. Lastly, an extensive lightning protection system is built into 
the entire structure. A four-foot square CMU block chimney is placed on the southeast corner 
of the two-story bay section.  

Personnel doors and windows are consistent throughout the building. Only one modern replace-
ment door is found on the exterior. The remainder, whether in single or paired form, consists 
of two-panel metal construction where recessed upper and lower panels mimic raised-panel 

Figure 73. Property 21695 west elevation with covered accessway, view to the southeast.
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types. The building’s original fenestration consists of steel-frame windows with narrow, verti-
cally oriented lights, with three configurations of these windows used throughout the building. 
All of the doors and windows are surmounted by CMU lintels. The five assembly bays are 
equipped with tall, two-leaf bay doors with swing-out operation. The assembly bay doors are 
of hollow, three-gauge steel construction and are fitted with heavy-duty hardware. Cut-outs in 
the upper door sections allow for the doors to bypass the fixed beam of the monorail system.            

The monorail system is constructed to serve the covered accessway on the west elevation and 
feeds into each of the five bays. A single rail runs the length of the covered accessway with 
spurs feeding into each bay. A “turntable” is placed in front of each bay and another just inside 
the bay in order to either bypass or direct the rolling electric hoist into or around the individual 
bays. Within each bay the monorail does a complete circular loop back to the starting point.   

On the building’s east, or principal elevation, the lower one-story service section of the build-
ing occupies the south half of the elevation, and extends south beyond the high bay assembly 
portion of the building. Starting at the south end, a low concrete staircase leads to a projecting 
entrance canopy constructed of CMU and covered with a concrete slab. This leads to a single 
personnel door that accesses the former office. Moving northward on the elevation, in the 

Figure 74. Property 21695 west elevation, view to the northeast. 
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corner where the elevation projects, is a large, 
raised concrete slab with integrated steps and 
a handrail on the south side. This platform 
leads to a bathroom and changing room on 
the east side and into a large mechanical room 
on the north side. The bathroom door is a sin-
gle-leaf door fitted with a screen door and the 
mechanical room door is two-leaf. Directly to 
the east of the door is a similarly-sized fixed 
louver. 

The next portion of the one-story section on 
the east elevation is about 126 feet long. The 
first element at the south end is a large, full-
height mechanical louver. The remainder of 
this section includes two evenly-spaced two-
leaf entrances sheltered by concrete porticoes. 
Each of the two entrances is approached via 
a two-step concrete landing and is associated 
with a fixed casement window. A three-win-
dow grouping is located in the wall between 
the two entrances, which features a fixed cen-
tral panel flanked by awning operation units.  

The east elevation then drops back 30 feet 
to meet the high bay section of the eleva-
tion. The remainder of the elevation, which 
extends roughly 55 feet, is devoid of any 
openings with the exception of five covered 
air handling vents for the bays. Brackets that 
formerly carried air ducting and a galvanized 
hot water line are also extant on the wall. 

The north elevation, which is the only ful-
ly exposed section of the bay portion of the 
building, includes a single personnel door 
at the northeast corner. A rectangular con-
crete pad placed off-axis from the building is 
placed just outside the entry area to the door. 
Directly east, at the corner of the building is 
a fire hydrant protected by four steel bollards. 
The open, covered accessway takes up the 
west side of the elevation.

The west elevation is dominated by five large 
bay door entries sheltered beneath a high 
bay, covered accessway supported by steel 

Figure 75. Property 21695 detail of covered 
accessway on west elevation, view to the 

southwest.

Figure 76. Bay 5 monorail system, view to the 
southeast.
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I-beams and supporting a steel framework 
on which hangs a monorail hoist system. A 
single personnel door is placed just south 
of each large bay door. The covered access-
way is built upon a concrete slab founda-
tion. The northern end of the west elevation 
includes two additional two-leaf entrances 
to the one-story portion of the building. 
These entrances originally accessed the 
storage room and classroom, respectively. 
The northern of these two entrances has re-
placement slab-type doors. Offset about 30 
feet from the corner of the building is a fire 
hydrant protected by four steel bollards.

Similar to the east elevation, the south el-
evation has the one-story section placed 
in front of the taller high bay portion of 
the building. The one-story portion of the 
south elevation includes six sets of paired 
windows. Half of each window set is fit-
ted with inward-opening hopper operation 
windows.                

Reflected in the interior spaces is the divi-
sion between the large bay areas and the 
one-story service and administrative area. 
The bays are numbered 1 through 5 starting 
on the north side and are all 58 feet deep. 
At 29 feet wide, Bays 1 and 2 are narrower 
than Bays 2 to 5, which measure 38 feet, 
8 inches wide. As described earlier, the 
monorail system serves all five bays. How-
ever, unlike the larger bays which have a 
squared ellipse which allows the hoist to 
travel a full 360 degrees, Bays 1 and 2 have 
a single rail that terminates at the east end 
of each bay. The assembly bays are fitted 
with explosive-proof switches, grounding 
poles and explosive-proof lighting fixtures. 
Each bay is designed to have two points of 
egress, likely a safety consideration in case 
of emergencies. As described earlier, each 
bay has a personnel door placed just north 
of the large doors. Bays 1 through 4 have secondary entrances that are protected within low 
concrete enclosures. Within each concrete enclosure is a partial width concrete wall, thus cre-
ating an indirect, serpentine path that would buffer the blast effects from an accidental explo-

Figure 77. North entry detail, view to the 
northwest.

Figure 78. Bay 4 exterior with monorail hoist 
system, view to the east.
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sion. These protected entrances open into 
the interior of the one-story section on the 
east side of the building. 

The one-story section on the building’s 
south side houses a series of support 
spaces. Next to Bay 1 on the west side is 
a former storage room.  Adjacent at the 
southwest corner of the building is a large 
room, designed originally as a classroom. 
A split, “Dutch” type door connects these 
two rooms. A second door in the southeast 
corner of the room leads to a small office 
which sits at the corner of the building; 
a single personnel door on the southeast 
corner leads to the outside. Equal in size 
and directly to the north is a combina-
tion locker room and bathroom which 
is accessed from the east elevation. The 
remainder of the one-story section on the 
south side is taken up by a large mechan-
ical room. 

The one-story section on the east side is 
placed in front of Bays 1 through 3 and 
a small section of Bay 4. A long passage-
way runs almost the entire length of the 
east side and provides access from the 
main entry doors and to interior spaces; 
a double personnel doorway is placed 
near the north end. Moving from south to 
north, there is a large, L-shaped, tiled for-
mer battery room divided by a simple fin-
ished wood-frame wall. Outside the entry 
at the south end of the passage is a small 
room with a deluge shower. Directly to 
the north and at the far north end of the 
passageway are two east-west oriented 
passageways. These are designed to indi-
vidually access Bays 1 and 2, and Bays 
3 and 4, respectively. Individual person-
nel doors lead from the aforementioned 
secondary entrances into the assembly 
bays. Formerly a radio room and nucle-
ar inspection room, there are two size-
able rooms placed between the east-west 
oriented passageways. The room on the 

Figure 81. Passageway from deluge shower.

Figure 80. South elevation fenestration detail, view 
to the east.

Figure 82. Parts and storage room, originally the 
classroom. 
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north is large but contains a finished wood-frame partition wall on the north side.   

History of Use

Constructed in 1960, Property 21695 is the second Special Weapons Assembly facility con-
structed at WSMR. The first, Property 21630 (SWAB 5), constructed in 1953, was originally 
designated “Rocket Assembly Building” although both were constructed with high bays sepa-
rated by tall, reinforced concrete dividers for explosive safety. While SWAF 4 was designed six 
years later than its predecessor, it carries over most safety features from SWAB 5. 

The original drawings for the building provide specific room names, most of which no longer 
apply. However, they do provide some historic reference to the facility’s original design intent, 
especially for the assembly and checkout of nuclear warheads. Disposition forms in property 
records provide unusually detailed descriptions for the use of the individual spaces, personnel, 
and programs.

In a Disposition Form dated February 2, 1960, a breakdown for the utilization and justification 
for the facility was requested. In the introductory statement the author states “The facility will 
be used as originally proposed when it was requested” (Redmon 1960:1) Each area, including 

Figure 83. Detail of west elevation bay doors, view to the southeast. 
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service rooms and passageways were individually called out―this included the five bays each 
of which was assigned a specific function.

Bay 1 was designated “Calibration and Instrumentation,” to be occupied by seven contractors. 
Bay 2 was designated “E Bay,” to be used as an electric assembly bay for warheads. Bays 3 
and 4, both designated “M Bay,” were designated as mechanical assembly bays. Designated 
“Assembly Holding,” Bay 5 was to be used for “highly Classified and conventional warhead 
assembly work” (Redmon 1960:1-2).

Notable interior spaces include the Classroom, which was to be used for subjects such as the 
AEC and “nuclear subjects.” In a similar vein, the two large rooms in the one-story section 
were to be used for nuclear-related purposes. “Nuclear Inspection” was used as a holding area 
for warhead hardware being worked on and the “Radio Room” was assigned as a “Micro Wave 
Radiation room for testing warhead events.” Other spaces include the tiled “Battery Room” 
for battery charging and maintenance, and the deluge shower for emergency use (Redmon 
1960:1). 

However, by November of 1960 it seems that the building was not being totally used in the 
manner described by the drawings and project justification prepared in February of that year. A 
memo was prepared by the Engineering Branch which notes that a few of the described func-
tions differed from the original intent (Watkins 1960). For example, the Nuclear Inspection 
room was being utilized as engineering offices with multiple desks, drafting tables and other 
furniture. Similarly, the Radio Room, designed as a shielded “test cell unit,” with provisions 
for shielded doors and hardware for microwave radiation, was being used as an instrument 
repair shop. The memo describes the contents of the room as containing five work benches 
and four lockers. The same pattern is also evident at other SWAF 4 properties; the same 1960 
memo indicates that the stand-alone Nuclear Storage Building was being used as a carpenter 
shop and lumber storage (Watkins 1960).

Despite the original stated purpose of the SWAF 4 complex being for “assembly and checkout 
of nuclear warheads,” it seems to have almost immediately transitioned into assembly, check-
out, and testing of conventional non-nuclear missile warheads, including high-explosive and 
chemical warheads.  A memo dated May 10, 1963 states:

Improvements in the design of nuclear warheads have negated some of the 
design uses of the SWAF #4 facilities, e.g., there is no longer a requirement for 
the restricted storage of radioactive nuclear components [O’Connor 1963:2].

The same memo describes an anticipated reduction in workload, possibly the result of the 
Army’s strategic realignment as part of the 1963 Reorganization Objective Army Division 
(ROAD) initiative, which officially moved the Army away from the nuclear weapon-centric 
Pentomic structure of the late 1950s. Far from reducing the security aspect of the complex the 
Exclusion Area continued to use a “guard force,” but space was provided for off-post agen-
cies to conduct operations at the complex. Specific missile programs utilizing the facility for 
warhead components included Nike Hercules and Zeus, Lacrosse, Redstone, Honest John and 
Little John, and Sergeant. Future anticipated programs included Nike X, Mauler, and Lance. 
Additional nuclear-related programs included SIDEWIRE, Special Atomic Demolition Muni-
tion (SADM), and the Tactical Atomic Demolition Munition (TADM). A few of the off-post 
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agencies mentioned in the memo include the Army’s Picatinny Arsenal and the NMSU PSL.

In 1976, one of the bays was used to develop a device that could remotely detach the warhead 
and remove the detonator fuze from a Stinger missile. Then under development, the Stinger 
was a portable air defense missile which could be shoulder launched in the field. In order to 
safely disassemble a damaged Stinger missile or inspect questionable hardware, a safe method 
was devised during the device’s development phase. Using one of the two inner rooms in the 
first-floor portion of the building as a control room, a small hole was drilled in the adjoining 
bay wall to insert an armature to perform the remote disassembly. Undertaken by the Warheads 
Branch, the process was monitored by close-circuit television (ARMTE 1976).

The continued presence of Picatinny Arsenal, then the US Army Armament Research and 
Development Center (ARRADCOM) Field Engineering Office, almost 15 years later is doc-
umented in a memo from July 28, 1977. The memo references the TACFIRE fire direction sys-
tem, which was designed to dramatically reduce the time to convey tactical field information 
to weapons systems. According to the 1977 memo, ARRADCOM was then in the process of 
moving to SWAB 5 from Bay 1 in Property 21695. 

Property 21695 has undergone a minimal amount of changes to its building fabric over the 
decades. Property records show that “alterations” were performed in 1965. Given the low cost, 
it may have been the addition of the split door between the classroom and storage room. A total 
of 4 chain hoists were added in the 1960s. Additionally, the insulated duct that ran from the 
roof of the mechanical room across the entire east elevation was removed.   

Figure 84. The east elevation of Property 21695 soon after the building was completed in 1960 
(courtesy WSMR Museum Archives).
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7.5 SWAF 4 Magazine Facilities

Four magazine structures were identified at the SWAF 4 complex; Properties 21690, 21691, 
21692, and 21693. Although Property 21693 was not designated as a magazine, it shares many 
functional characteristics with typical magazine structures, so it is classified as such for the 
purposes of this inventory. The other SWAF 4 magazines are either of the common igloo or 
standalone box types. 

7.5.1 Property 21690

The basic design of Property 21690 is known as an “igloo-type” (named for their earth-
en-bermed storage areas) magazine, which vary in size, complexity, and quality of construc-
tion. They typically consist of a reinforced concrete face, with an approximately semicircular 
barrel constructed on an at-grade foundation. This was called “underground” because the arch 
and rear wall were covered over with earth. The concrete façade, which tapers to grade to the 
north and south, houses a large steel-plate access door. The door is flanked by explosive vents 
close to grade. A ventilator is placed at the back of the magazine and is vented through the 
top. The remainder of the magazine is coated in shotcrete, or gunite, to prevent erosion of the 

Figure 85. Property 21690 east and south elevations view to the northwest.
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earthen covered vault. The interior storage 
space, rated for up to 30,000 pounds of ex-
plosives, has a floor space that measures 
26 feet, six-inches wide by 30 feet deep. 

History of Use

Property 21690 was constructed in 1960 
as one of two high explosive magazines at 
SWAF 4, and is the southern unit of the 
paired magazines. In a Disposition Form 
dated February 2, 1960, a breakdown for 
the utilization and justification for the fa-
cility was requested. While not specified, 
one magazine was to be used for high ex-
plosive storage and the second for storage 
of inert hardware and as a training site for 
the 515th Ordnance Group (Redmon 1960). 
However, in November 1960, a field sur-
vey of the SWAF 4 properties states that 
Property 21690 was used for high explo-
sive storage (Watkins 1960).

Figure 86. Property 21690 east elevation entry 
detail, view to the east.

Figure 87. Property 21690 south and west 
elevations, view to the northeast.
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7.5.2 Property 21691

Property 21691 is another igloo magazine that is essentially identical to the neighboring Prop-
erty 21690. Like its neighbor, Property 21691 consists of a reinforced concrete face with an 
approximately semicircular barrel arch constructed atop an at-grade foundation. This was 
called “underground” because the arch and rear wall were covered over with earth. The square 
concrete façade, which tapers to grade to the north and south, houses a large steel-plate access 
door. The door is flanked by explosive vents close to grade. A ventilator is placed at the back 
of the magazine and is vented through the top. The remainder of the magazine is coated in 
shotcrete, or gunite, to prevent erosion of the earthen covered vault.

History of Use

Property 21691 was constructed in 1960 as one of two high explosive magazines at SWAF 4, 
and is the northern unit of the paired magazines. In a Disposition Form dated February 2, 1960, 
a breakdown for the utilization and justification for the facility was requested. While not speci-
fied, one was to be used for high explosive storage and the second for storage of inert hardware 
and as a training site for the 515th Ordnance Group (Redmon 1960). However, in November 
1960, a field survey of the SWAF 4 properties states that Property 21691 was inaccessible due 
to storage of classified material (Watkins 1960).  

Figure 88. Property 21691 east and north elevations, view to the southwest.
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7.5.3 Property 21692

Located almost exactly in the center of the SWAF 4 fenced complex, Property 21692 is a 
concrete magazine that is constructed more like a standard building than a magazine, per se. 
Measuring 10 feet square, the building is constructed on a concrete foundation with CMU 
walls. The slightly pitched roof consists of a six-inch thick concrete slab set on a continuous 
bond beam. The roof slab is fitted with a perimeter metal flashing and fitted with lightning 
protection. A single personnel door is placed on the north elevation and consists of two-panel 
metal construction where recessed upper and lower panels mimic raised-panel types. Four 
small vents are set into the west elevation; two are placed just above grade and two high on 
the elevation. 

History of Use

Property 21692 was constructed in 1960 as a fuze detonator magazine and is part of the orig-
inal SWAF 4 facilities. No other information was available in property records. The building 
appears to be mostly original and unmodified.

Figure 89. Property 21692 north and west elevations, view to the southwest.
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7.5.4 Property 21693

Property 21693, referred to as the “Nuclear Storage Building” in period materials, is located 
just inside the entry gate on the northeast side of the complex. While the name may suggest 
some special construction or engineering qualities, the building is somewhat straightforward. 
Rectangular in plan and measuring 30 feet wide by 20 feet deep, the building is constructed 
on a concrete foundation and has a six-inch concrete slab floor. The reinforced concrete walls 
are 12 inches thick and the slightly pitched roof is an eight-inch thick concrete slab with metal 
flashing at the perimeter. A four-foot wide single personnel door is placed on the south side 
of the east elevation and consists of two-panel metal construction where recessed upper and 
lower panels mimic raised-panel types; the lower panel is fitted with a vent. The interior is 
completely unfinished though two, full height, offset concrete walls are constructed at the entry 
to create a serpentine pathway.  

History of Use

Property 21693 was constructed in 1960 as the “Nuclear Storage Building,” and was part of 
the original SWAF 4 layout. Despite its name, it does not appear to have actually been used for 
the storage of nuclear materials. In a 1960 field survey of the SWAF 4 properties, the building 

Figure 90. Property 21693 east and north elevations, view to the southwest.
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is described as being used as a “carpenter 
shop and for storage of lumber,” likely be-
ing used to finish up construction on the 
site (Watkins 1960:1). There are no other 
indications that the building was used for 
its intended purpose.  

Figure 91. Property 21693 north and east 
elevations, view to the south. 

Figure 92. Property 21693 interior view.
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7.6 SWAF 4 Miscellaneous Facilities

A variety of miscellaneous facilities were identified at the SWAF 4 complex. These miscella-
neous facilities consist mostly of pre-manufactured steel buildings, which are common support 
buildings found at many DOD RDT&E facilities. Along with the typical steel-frame buildings 
that serve as miscellaneous support facilities, a concrete wash pad was also recorded at the 
SWAF 4 complex. 

7.6.1 Property 21684

Property 21684 is a roughly 25-foot square concrete vehicle wash pad located outside the east 
elevation of the launch equipment shop (Property 21685). Raised slightly above grade, the 
concrete structure is formed with tall curbs and is pitched to the center on all sides to a large 
drain fitted with a rectangular steel grill. On the south side of the pad is an integral concrete 
ramp, presumably to gain height underneath vehicles during cleaning.

History of Use

This vehicle wash pad was not part of the original 1960 SWAF 4 complex and was likely con-
structed after 1989 in support of vehicle-launched missile systems, beginning with the MLRS.  

Figure 93. Overview of Property 21684, which is the concrete wash pad in the foreground, view to the 
northwest. 
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7.6.2 Property 21689

Measuring roughly 10 feet wide by 30 feet long, the rectangular plan building is constructed 
on a concrete slab. The steel-frame building is clad in corrugated metal panels including the 
gable roof. The crudely applied panels and roofing as well as the steel-frame, slab-type double 
personnel door suggests the building is “homemade,” constructed locally, not a pre-manufac-
tured building.  

History of Use

Property 21689 was put into service in 1996 as a Hazardous Materials Storage building. No 
other information was available in the property records. 

Figure 94. Property 21689 north and west elevations, view to the southeast.
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7.6.3 Property 1785A

Property 1785A is a rectangular plan steel-frame building located on the south side of Property 
21685 on the west side of the complex. The pre-manufactured building is clad in smooth metal 
panels with a standing-seam gable-roof. The building is mounted on substantial, steel I-beam 
skids. Single steel personnel doors are located on the west end of the north and south elevations 
and are protected by shallow, gabled porticoes; both are accessed by steel stairway assemblies 
placed on at-grade concrete slabs. Interspersed across the elevations are steel-frame windows 
with horizontal sliding operation.  

History of Use

The “A” suffix is often used to indicate a temporary/portable building at WSMR, which is con-
sistent with the relocatable design of the building. As a relocatable structure, Property 1785A is 
not considered real property and as such no information regarding its placement, history, or use 
can be ascertained. Not part of the original SWAF 4 complex, it currently serves as a contractor 
on-site administrative building.

Figure 95. Property 1785A west and south elevations, view to the northeast.
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7.6.4 Property WS834

Property WS834 is a rectangular plan steel-frame building located between Property 21685 
and Property 21695 on the west side of the complex. The pre-manufactured building is clad 
in stamped metal panels and has a gable roof. The building is mounted on substantial, steel 
I-beam skids. Single steel personnel doors are located on the north end of the east elevation and 
east end of the south elevation; both are accessed by steel stairway assemblies placed on at-
grade concrete slabs. Interspersed across the elevations are aluminum windows with horizontal 
sliding operation.  

History of Use

As a relocatable structure, Property WS834 is not considered real property and as such no 
information regarding its placement, history, or use can be ascertained. Not part of the original 
SWAF 4 complex, it currently serves as a contractor on-site administrative building.

Figure 96. Property WS834 south and east elevations, view to the northwest.
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7.6.5 Property ARL-A7179

This small storage shed is located at the center of the complex at the far southern end. The 
rectangular plan, gable-roofed steel-frame building is clad in formed, galvanized sheetmetal 
panels. The building is mounted on a wood skid foundation. A single, slab entry personnel door 
is placed on the north side and simple horizontal-sliding windows mirror one another on the 
east and west sides. 

History of Use

As a relocatable structure, Property ARL-A7179 is not considered real property and as such 
no information regarding its placement, history, or use can be ascertained. Likely once owned 
by the Army Research Laboratory (ARL), it has had prior uses and locations. Not part of the 
original SWAF 4 complex, it currently serves as a contractor on-site storage building.

Figure 97. Property ARL-A7179 east and north elevations, view to the southwest. 
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7.6.6 Unknown Storage Shed #1

The storage shed is placed close to the east elevation of Property 21685. The rectangular plan, 
gable-roofed wood-frame building is clad in horizontally-oriented formed metal panels. The 
building is attached to a wood skid foundation. The building bears a “MORGAN” manu-
facturer tag on its north elevation. A steel roll-up door is placed on the north side which is 
approached from grade by a metal ramp. A metal single-hung window is centrally placed on 
the south side, and a single personnel door is placed on the southern end of the west elevation. 

History of Use

As a relocatable structure, the structure is not considered real property and as such no informa-
tion regarding its placement, history, or use can be ascertained. Not part of the original SWAF 
4 complex, it currently serves as a parts supply room for Property 21685.

Figure 98. Unknown Storage Shed #1 east and north elevations, view to the southwest.
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7.6.7 Unknown Storage Shed #2 

This small storage shed is located at the southeastern corner of Property 21685 on the west 
side of the complex. The rectangular plan, gable-roofed steel-frame building is clad in formed 
metal panels. The building is constructed on a concrete slab foundation. A single, slab entry 
personnel door is placed on the north side. The only other openings are a small vent next to the 
door and a circular, projecting exhaust vent on the south side. 

History of Use

This small storage shed is not considered real property and as such no information regarding its 
placement, history, or use can be ascertained, although it is likely part of the Launcher Vehicle 
service group. Not part of the original SWAF 4 complex, its current function is unknown.

Figure 99. Unknown Storage Shed #2 west and south elevations, view to the northeast.
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8. NRHP Eligibility Recommendations 
In evaluating the recorded properties for individual eligibility, the SWAF 4 resources were 
assessed in terms of the applicable National Register Criteria. The four eligibility criteria are: 

(A) that are associated with events that have made a significant contribution to 
the broad patterns of our history; or

(B) that are associated with the lives of persons significant in our past; or 

(C) that embody distinctive characteristics of a type, period, or method of con-
struction, or that represent the work of a master, or that possess high artistic val-
ues, or that represent a significant and distinguishable entity whose components 
may lack individual distinction; or

(D) that have yielded, or may be likely to yield, information important in pre-
history or history.

Special Criteria Considerations are also applied in specific circumstances. One of these criteria 
considerations is applicable to the SWAF 4 resources: Criterion Consideration G. This consid-
eration allows the NRHP nomination of properties that are younger than 50 years old, provided 
that they are of exceptional importance. Criterion Consideration G and how it applies to the 
recorded resources is discussed in further detail in the Period of Significance section below.   

Throughout the resource evaluation process, the historic context of WSMR and its assembly 
buildings was referenced in order to determine events that might constitute significance, facts 
about the people who were important to the history of the range, and historically notable attri-
butes of technology and design. Of the evaluation criteria, Criterion B appears to be the least 
applicable to the SWAF 4 properties. Generally, any such associations are taken into account 
under the historical trends treated under Criterion A. Criterion D is not applicable in this case 
as the resources are unlikely to provide additional information about their design and construc-
tion. Criteria B and D were considered in the evaluation of the SWAF 4 resources wherever 
possible; however, the more systematic application was made with respect to Criteria A and C. 

During the current inventory, a total of 14 resources were recorded. The NRHP eligibility of 
the individual SWAF 4 properties is discussed in detail within the HCPI forms included in 
Appendix A. The property eligibility is also discussed at length in Chapter 8 below. Of the 
existing SWAF 4 properties, only Property 21695 was subject to a previous evaluation. In 
2002, WSMR determined Property 21695 as individually eligible under Criterion A. However, 
the other SWAF 4 properties are likely to contribute a potential historic district representing 
the SWAF 4 complex. The eligibility of the documented SWAF 4 properties is summarized in 
Table 2, and the proposed district boundary and contributing elements are shown in Figure 97. 

8.1 Eligibility Criterion A

Criterion A allows for recognition of resources “that are associated with events that have made 
a significant contribution to the broad patterns of our history” (NPS 1995:2). This association 
can be with a specific event that marks “an important moment in American prehistory or histo-
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ry” or with a longer-term “pattern of events or a historic trend that made a significant contribu-
tion to the development of a community, a State, or the nation” (NPS 1995:12). 

Per the guidance published by Lavin (1998), Cold War-era properties considered as eligible 
under Criterion A must be related to a specific historic theme related to the Cold War. Two spe-
cific themes are applicable to the SWAF 4 complex: Materiel Development and Air Defense, 
Ballistic Missile Defense, and Army Missiles (Lavin 1998). This discussion will first explore 
in greater detail the relevant historic themes under which the resources were evaluated. This is 
followed by a discussion of the historic significance and eligibility of the SWAF 4 properties 
under Criterion A. 

8.1.1 Historic Themes 

Historic themes are used to define and categorize patterns of historic association. Per NPS 
guidance: 

A [historic] theme is a means of organizing properties into coherent patterns based on 

Table 2. SWAF 4 Property Eligibility Summary. 

Property Property Function Build Date HCPI # Individually 
Eligible?

Contributing 
Element?

21684 Miscellaneous c.1989 48149 No No

21685 Assembly and Maintenance 1989 48150 No No

21689 Miscellaneous 1996 48151 No No

21690 Magazine 1960 48152 No Yes; A, C

21691 Magazine 1960 48153 No Yes; A, C

21692 Magazine 1960 48154 No Yes; A, C

21693 Magazine 1960 48155 No Yes; A, C

21695 Assembly and Maintenance 1960 33994 Yes (2002) Yes; A, C

27183 Magazine 1957 48156 No No

1785A Miscellaneous N/A 48157 No No

ARLA7179 Miscellaneous N/A 48158 No No

WS834 Miscellaneous N/A 48159 No No

Unknown Storage 
Shed 1

Miscellaneous N/A 48160 No No

Unknown Storage 
Shed 2

Miscellaneous N/A 48161 No No
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Figure 100. Proposed SWAF 4 historic district boundary and properties recommended as contributing 
elements.
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elements such as environment, social/ethnic groups, transportation networks, technol-
ogy, or political developments that have influenced the development of an area during 
one or more periods of prehistory or history [NPS 1995:8].

Broad historic themes are presented within National Register Bulletin 15, which identifies gen-
eral themes under “Areas of Significance.” Among these, several are applicable to the SWAF 
4 resources, such as Engineering, Military, and Science (NPS 1995:8). More specific guidance 
for the identification of historic themes relevant to Cold War era military-industrial properties 
is provided by the Army (Lavin 1998). Lavin (1998) defines nine such Cold War themes, some 
with specific sub-themes or facilities, for Cold War military-industrial properties. Two of these 
Cold War historic themes — Materiel Development and tripartite theme of Air Defense, Bal-
listic Missile Defense, and Army Missiles — are applicable to the SWAF 4 resources. 

The theme of Materiel Development is defined by Lavin (1998:66) as “the process of trans-
forming a concept into an actual weapon or piece of equipment… [in order to]…use superior 
technology to gain an advantage over the Warsaw Pact Forces.” The themes of Materiel Devel-
opment and Basic Scientific Research are related, as both were concerned with “obtaining suf-
ficient quantities of technologically superior equipment” (Lavin 1998:63). Scientific research 
expanded technological knowledge, which in turn could be used to develop new weapons and 
equipment by the materiel development process (Lavin 1998:64). 

Materiel development activities were carried out at Army designated Research, Development, 
and Engineering centers and proving grounds, with WSMR being a significant Army proving 
ground (Lavin 1998:69). As a specialized assembly facility at WSMR, SWAF 4 played an im-
portant role in the materiel development process at WSMR throughout much of the Cold War. 
Missile programs supported at SWAF 4 included air defense missiles such as the Nike Hercu-
les, Nike Zeus, Nike X, and Mauler, as well as tactical missile systems such as the Lacrosse, 
Redstone, Honest John, Little John, Lance, and Sergeant. Through its critical support role in 
the development of numerous memorable Cold War missile systems, SWAF 4 is associated 
with the theme of Materiel Development as defined by Lavin (1998:69). 

The tripartite theme of Air Defense, Ballistic Missile Defense, and Army Missiles is also rel-
evant to SWAF 4.  Lavin outlines three subcategories under this broader theme: air defense, 
ballistic missile defense, and R&D of Army missile systems. This combined theme is a good 
fit with SWAF 4 for several reasons. The sub-theme of Air Defense is applicable as air-defense 
systems, such as the Nike missile series and Mauler prototype, are known to have been assem-
bled, at least in part, at SWAF 4. The sub-theme of Army Missiles, as defined by Lavin, is also 
relevant to SWAF 4 due to its important role in the handling and assembly of missile warheads. 

Of the recorded SWAF 4 properties, only Property 21695 was subject to a previous evaluation. 
In 2002, WSMR determined Property 21695 as individually eligible under Criterion A. Epsilon 
Systems reiterates this determination as Property 21695 is associated with the identified his-
toric themes of Materiel Development and Air Defense, Ballistic Missile Defense, and Army 
Missiles as defined by Lavin (1998). What makes SWAF 4 particularly interesting in regards 
to these themes is the fact that it was apparently constructed for the handling and assembly of 
nuclear warheads and materials. Original architectural drawings indicate rooms within Prop-
erty 21695 dedicated to “nuclear inspection” and “microwave radiation room for testing war-
head events.” Assembly Bay 5 was dedicated to “highly classified and conventional warhead 
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8.3 Eligibility Criterion C

SWAF 4 includes many utilitarian building and structure types that are commonplace at DOD 
test ranges. However, the main assembly facility at the site, Property 21695, is notable for its 
design and construction. 

Many of the buildings at SWAF 4 are of concrete or pre-manufactured construction that are 
standardized, ubiquitous types found across WSMR and other military installations nationwide 
during the Cold War and beyond. Poured concrete buildings recorded at the SWAF 4 complex 
include Properties 21684, 21690, 21691, 21692, 21693, and 27183. Pre-manufactured steel 
buildings are also common at SWAF 4, and include Properties 21685 and 21689, as well as 
five additional small portable buildings. All of these properties are typical, utilitarian DOD 
properties that do not represent any particular technological advances or innovations in their 
actual construction. These utilitarian buildings are driven by function rather than form, and 
lack distinction in their type, period, or method of construction. Nor do they represent the 

assembly work.” Additionally, a magazine-type facility (Property 21693) was referred to as the 
“Nuclear Storage Building.” 

The descriptions of SWAF 4 being designed with the intent of handling nuclear warheads is 
not too surprising given that, in 1960, the Army was near the end of its Pentomic era, a period 
marked by the serious anticipation of regular tactical use of nuclear weapons. The Nike Hercu-
les and Zeus, Redstone, Honest John, Little John, Sergeant, and Lacrosse were all designed to 
carry nuclear or conventional warheads. The Pentomic Army and its overt reliance on nuclear 
weapons ranging from small to large was quickly dismantled by the mid-1960s, but likely in-
fluenced early ideas on the use of SWAF 4 during its design and construction.

As many of the documented SWAF 4 properties have significant associations with the iden-
tified historic themes, it is recommended that SWAF 4 as a whole is eligible as a historic 
district under Criterion A. Many of the SWAF 4 properties that are not recommended for in-
dividual eligibility are still meaningful to this larger district and are therefore recommended 
for NRHP-eligibility as contributing elements. The consideration of the SWAF 4 properties as 
contributing elements to a historic district is discussed in Section 8.8 on military landscapes 
and districts. Specifics regarding contributing and non-contributing properties are summarized 
in the eligibility summary table. Epsilon Systems recommends that the fenced Exclusion Area 
limits be used to demarcate the limits of the SWAF 4 district.

8.2 Eligibility Criterion B

According to guidance in National Register Bulletin 32, nomination under Criterion B requires 
clear associations with a specific individual’s life and works. The assembly work conducted 
at SWAF 4 involved numerous service members, technicians, and engineers, which makes it 
difficult to identify the accomplishments of any specific individual. Additionally, for a property 
to be nominated based on association with an individual significant to history, it must possess 
a meaningful association with that person’s life or works during the period when they achieved 
significance. No such association is known to exist with any of the documented SWAF 4 prop-
erties. Accordingly, Epsilon Systems recommends that the historic associations of the SWAF 4 
properties are generally more appropriately considered under the broader scope of Criterion A. 
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work of a master or possess high artistic value. For these reasons, many of the recorded SWAF 
4 properties are not recommended for individual eligibility under Criterion C. For additional 
discussion of the recorded properties’ eligibility under Criterion C, the reader is directed to the 
individual property HCPI forms included in Appendix A.   

Of the SWAF 4 properties, only Property 21695 embodies “distinctive characteristics of a 
type, period, or method of construction” per the Criterion C requirements. Property 21695 was 
constructed with reinforced concrete and CMU, both common building materials for buildings 
at WSMR. However, the design of the building makes it distinctive as a specialized assembly 
building that incorporated specific explosive safety features. These features included 12-inch 
thick reinforced concrete side and partition walls between the bays that would direct explosive 
forces up through the building’s roof, in theory limiting the damage to a single bay and pre-
venting an explosive chain reaction involving neighboring assembly bays. The assembly bays 
were serviced by a monorail hoist system attached to the substantial covered accessway on the 
west elevation, which enabled easy conveyance of missile parts and subassemblies from trucks 
in and out of each assembly bay. The elaborate monorail hoist system incorporated “turntables” 
that allowed the hoist to change direction into each of the main assembly bays, and the ceilings 
of these bays are equipped with an oval “racetrack” for conveyance of the overhead hoist. Bays 
1 through 4 have secondary entrances leading into the building interior that are enclosed within 
low, reinforced concrete entryways designed to buffer an explosive blast. The assembly bays 
are fitted with explosive-proof switches, grounding poles and explosive-proof lighting fixtures. 
The entire building is equipped with an extensive lightning-rod and grounding system. Many 
of these specialized assembly and explosive safety features are seen in the earlier SWAB 5 
facility, but SWAF 4 is generally larger and more complex than its predecessor. 

These features all make Property 21695 significant as a type of specialized assembly facility, 
whose distinctive design and construction are representative of its Cold War period of signifi-
cance. Therefore, Property 21695 is recommended for individual eligibility under Criterion C. 

The final clause of Criterion C, “…a significant and distinguishable entity whose components 
may lack individual distinction” (NPS 1995:2), refers to districts. The district considerations 
for the SWAF 4 properties are discussed in Section 8.8.10.  

8.4 Eligibility Criterion D

Per NRHP guidance, Criterion D is most often applied to archeological districts and sites, but 
can be applied to buildings, structures, and objects (NPS 1995:21). However, for buildings, 
structures, and objects to be eligible under Criterion D, the properties themselves must be the 
principal source of important information, which is usually related to design and construction 
details (NPS 1995:21). This is not the case with the SWAF 4 resources, as the design and con-
struction details of the properties are already well documented and additional data is unlikely 
to be derived from the physical resources themselves. As such, no information potential exists 
in further study of the SWAF 4 buildings, structures, and objects. Therefore, none of the SWAF 
4 properties are recommended as eligible under Criterion D.
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8.6 Period of Significance and Criterion Consideration G

The period of significance for SWAF 4 started with its construction in 1960 and extended 
through the end of the Cold War. Records documenting the later use of the facility during 
the late 1970s and 1980s are not available, but it appears that it remained in use for assembly 
activities during the later years of the Cold War. The period of significance of SWAF 4 is 
therefore defined here as spanning the period between 1960 and 1989. Activity at SWAF 4 was 
likely concentrated during the first half of this period, as WSMR was very active during the 
decade of the 1960s into the early 1970s. Not only did the Vietnam War drive new RDT&E 
efforts during this period, but major initiatives involving anti-tank, anti-aircraft, and anti-mis-
sile systems were tested at WSMR during the 1960s. By the mid-1970s, the Strategic Arms 
Limitation Treaty (SALT) and the end of the Vietnam War initiated a period of reduced defense 
spending that substantially limited the volume of test activity at WSMR. Increased defense 
spending during the Carter and Reagan administrations initiated another period of high activity 
at WSMR. The MLRS and ATACMS systems were particularly active test programs at WSMR 
during the late Cold War, and it is likely that these programs passed through SWAF 4 during 
this period.  

The term “historic”, per NRHP guidance, represents events, activities, and properties that are 
over 50 years old. Post-1970 activities and properties at SWAF 4 are still meaningful to recent 
history, but are not technically considered historic. The post-1970 activities and properties at 
SWAF 4, being less than 50 years of age, are considered within the framework of Criterion 
Consideration G. This consideration applies to both properties and events that are less than 50 
years old, if they are of “exceptional importance” to recent history. Additionally, per guidance 
in the National Register Bulletin 15, properties that are more than 50 years old but possess 
significant associations with events less than 50 years old must be evaluated under Criterion 
Consideration G (NPS 1995:43). Criterion Consideration G therefore applies to the continuing 
use and adaptation of the original SWAF 4 properties constructed prior to 1970, as well as 

8.5 Previous Research

Property 21695 was previously recorded by Human Systems Research (HSR) in 1999 (Knight 
et al. 1999). This recording focused on Property 21695 and did not take into account any as-
sociated buildings and structures; none of the other SWAF 4 properties have been previously 
recorded or evaluated for their eligibility to the NRHP. The 1999 recording recommended 
Property 21695 as eligible under Criteria A, C, and D (Knight et al. 1999). The WSMR Envi-
ronment and Safety Directorate did not concur with this assessment, stating that they believed 
that Property 21695 was only eligible under Criterion A (Ladd 2002). SHPO concurred with 
this determination further stating that Property 21695 was eligible under both Criteria A and C 
as it was, “designed and constructed specifically for the purpose of assembly and checkout of 
nuclear warheads” (Hare 2002:1). 

Epsilon Systems concurs with the previous SHPO concurrence and recommends that Property 
21695 is individually eligible to the NRHP under both Criteria A and C due to its historic 
associations and architectural distinction. In addition, the larger SWAF 4 complex, with its 
various support facilities, is likely eligible as a historic district, which is discussed in further 
detail below. 
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8.7 Integrity of SWAF 4 

Per the guidance in Lavin (1998), Cold War-era Army military-industrial properties that are 
eligible for consideration under one or more specific Cold War themes must be judged in 
terms of historic integrity. This discussion primarily focuses on the integrity of the complex 
as a whole as a prerequisite for addressing the possibility of a NRHP district in the following 
section. For details regarding the integrity of individual properties, the reader is directed to the 
property descriptions in Chapter 7 and the HCPI forms in Appendix A.   

Integrity, or the ability of the property to convey its significance via its physical attributes, 
is evaluated by seven qualities. These are the qualities of location, design, setting, materials, 
workmanship, feeling, and association. These specific qualities are derived from NRHP guid-
ance and can be considered individually in regards to the historic character of SWAF 4. 

The quality of location is related to, yet distinctive from, the quality of setting. The quality of 
location simply refers to the place where the historic events occurred, while setting refers to the 
“character of the place” and “how, not just where, the property is situated and its relationship to 
surrounding features and open space” (NPS 1995:45). NPS guidance states, “The actual loca-
tion of a historic property, complemented by its setting, is particularly important in recapturing 
the sense of historic events and persons” (NPS 1995:44). As such, it is clear that the aspect of 
location has remained entirely consistent for SWAF 4. The slightly more subtle aspect of set-
ting has remained relatively little changed since the facility was constructed in 1960, with only 
some accretional properties and the demolition of one property (Property 21694) as noticeable 
changes to the setting of SWAF 4. In regards to the aspects of location and setting, SWAF 4 
retains a high level of historical integrity.  

properties built within the last 50 years. 

The historic themes and associations of SWAF 4 that are relevant to its eligibility under Cri-
terion A are primarily over 50 years old. In particular, SWAF 4 was originally designed for 
the handling and assembly of nuclear materials and warheads, which was likely a product 
of the 1950s Pentomic Army reorganization and its overt focus on the tactical use of nuclear 
weapons. Although records indicate that SWAF 4 likely never handled nuclear warheads or 
fissionable materials and was instead used for the assembly of conventional warheads, it still 
lends the property historical significance under Criterion A. The property’s association with 
nuclear weapons, which is unique at WSMR, and the design features intended to support this 
mission make SWAF 4 eligible to the NRHP under Criteria A and C. The later use of Property 
21695 as an assembly facility, which is a commonplace activity at WSMR as well as at other 
DOD and private contractor facilities, does not meet the standard for exceptional importance 
as stipulated for eligibility under Criterion Consideration G. 

Specific to the recommendation of SWAF 4 as a historic district, it is not necessary to demon-
strate exceptional importance under Criterion Consideration G as the majority of the contribut-
ing properties are in fact historic. Per NRHP guidance, a district with a majority of properties 
over 50 years old can also include contributing resources that are less than 50 years old without 
demonstrating exceptional importance of the district itself or those contributing elements that 
are less than 50 years old (Sherfy and Luce 1998:10). 
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The aspects of workmanship and materials are more applicable to individual properties, but can 
be applied to consideration of the general historic fabric of SWAF 4. Workmanship is defined 
as “the evidence of artisans’ labor and skill in constructing or altering a building, structure, 
object, or site. Workmanship can apply to the property as a whole or to its individual compo-
nents” (NPS 1995:45). Materials are “the physical elements that were combined or deposit-
ed…to form a historic property” (NPS 1995:45). The basic materials — concrete, CMUs, and 
steel — of most the SWAF 4 properties remains intact, as evident in the minimal alterations to 
Property 21695, the primary facility at the site. Property 21695 has been subject to some minor 
alterations and modifications, but its original workmanship and materials remain largely intact. 

Related to setting, workmanship, and materials is the quality of design, which is defined as “the 
combination of elements that create the form, plan, space, structure, and style of a property” 
(NPS 1995:44). Despite some minor alterations, the design of Property 21695 remains intact 
and fully capable of conveying the original purpose of the property to modern visitors. The 
overall layout and design of SWAF 4 also retains a good deal of integrity, with almost all of 
its original 1960 properties remaining intact at the site. The original layout of SWAF 4 has 
not been overly cluttered with “noise” from new properties or alterations to its road network. 
As such, the original spatial organization of SWAF 4 remains evident and discernable to the 
modern viewer and the site overall retains good integrity of its original design. 

Cumulatively, the aspects of setting, design, workmanship, and materials contribute to the 
more general aspects of feeling and association. According to NPS guidance, feeling “is a 
property’s expression of the aesthetic or historic sense of a particular period of time” and “re-
sults from the presence of physical features that, taken together, convey the property’s historic 
character” (NPS 1995:45). Closely related to feeling is association, which is “if it is the place 
where the event or activity occurred and is sufficiently intact to convey that relationship to 
an observer. Like feeling, association requires the presence of physical features that convey 
a property’s historic character” (NPS 1995:45). NPS guidelines are clear that not only must 
a property be “associated with an important historic context” but must also retain “historic 
integrity of those features necessary to convey its significance” in order to be eligible to the 
NRHP (NPS 1995:3). 

As both the individual properties and general layout and organization of SWAF 4 retain a 
high degree of integrity, the site retains much of its early Cold War feeling and association. 
The individual properties mostly retain key physical features that are relevant to the identified 
historic themes and pertinent to the historic context of assembly facilities at WSMR. Due to its 
generally good integrity, the SWAF 4 complex remains quite capable of conveying its historic 
character and association to modern viewers.

8.8 SWAF 4 as a Military Landscape and District

The wider perspective of a historic military landscape was considered as part of the SWAF 4 
inventory. Military landscapes are those that have been uniquely shaped in support of military 
missions, and historic military landscapes are those that have significant associations with his-
torically important persons, events, or patterns or represent significant examples of design or 
construction (Loechl et al. 1994:9). Per the guidance, an identified historic military landscape 
is typically recorded as a historic district or site (Loechl et al. 1994). Historic military land-
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scapes are evaluated within the framework of an appropriate historic context that allows for the 
associated military mission, chronological period, geographic context, and historic themes of a 
military landscape to be identified and understood (Loechl et al. 1994:19-20). For the purpose 
of the present undertaking, this historic context is provided within Chapter 6 of this report. 

In addition to the historic context of a military landscape, the physical characteristics of the 
landscape must also be considered. Landscape characteristics are “the tangible evidence of the 
activities and habits of the people who occupied, developed, used, and shaped the land to serve 
human needs; they may reflect the beliefs, attitudes, traditions, and values of these people” 
(Loechl et al. 1994:36). Specific to the evaluation of historic military landscapes, nine such 
characteristics are identified. These characteristics are Spatial Organization and Land Use; 
Response to Natural Environment; Expression of Military Cultural Values; Circulation Net-
works; Boundary Demarcations; Vegetation; Buildings, Structures, and Objects; Clusters of 
Buildings, Structures, and Objects; and Archaeological Sites (Loechl et al. 1994:36-40). Each 
of these characteristics is discussed in relation to the SWAF 4 complex below.     

8.8.1 Spatial Organization and Land Use

The implementation of military missions directs the way the land of a military installation is 
utilized and how it is spatially organized (Loechl et al. 1994:36). SWAF 4 was the second of 
two specialized hazardous assembly facilities constructed at WSMR. Both of these facilities 
were located in a formerly undeveloped swath of desert several miles southeast of the canton-
ment. The construction of various hazardous storage and assembly facilities in this general area 
was part of the significant expansion at WSMR that resulted from a renewed period of defense 
spending associated with the Korean War. The removal of potentially hazardous storage and 
assembly facilities from the cantonment area improved general safety at the range.

SWAF 4 is located just a mile or so north of its predecessor facility, SWAB 5, which was 
co-located with another assembly building and a conditioning facility. North of SWAF 4 is a 
propellant storage area, and further east is another assembly area. The general area surrounding 
SWAF 4 is therefore fairly distinctive as a collection of assembly and propellant storage areas, 
which were intentionally separated into discrete functional clusters by WSMR planners.

Within the SWAF 4 complex itself, hazardous storage magazines were isolated on the opposite 
side of the fenced compound from the main assembly building (Property 21695). Likewise, an 
administration building, Property 21694, was located across the fenced enclosure from Proper-
ty 21695. A storage yard for surplus parts and equipment is located in the southwest corner of 
the fenced enclosure. The internal arrangement of SWAF 4, much like the segregated location 
of the overall site, is an expression of the safety considerations that were integral to its spatial 
organization and land use. 

8.8.2 Response to Natural Environment

Significant natural features often influence the location and organization of military installa-
tions, and climatic factors can influence the types of facilities constructed at these installations 
(Loechl et al. 1994:37). The natural environment was a critical factor in the selection of the 
Tularosa Basin as the location of WSPG in 1945. The proposed proving ground required attri-
butes of flat and open ground, a sparse population, and predominantly clear weather. Other pre-
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ferred characteristics included surrounding hills or mountains for observation sites and natural 
barriers, access to railroad lines and utilities, and proximity to an established military post for 
support. The Tularosa Basin was identified as the best choice by the Army, possessing nearly 
all of the desired characteristics. 

More specific to SWAF 4 and its response to the natural environment, the location of the 
facility on the floor of the Tularosa Basin provided a huge extent of flat and open ground that 
facilitated construction. However, the natural environment was likely not the most important 
consideration in the location selection for SWAF 4. Rather, the site was likely located based 
on logistical considerations such as proximity to the main cantonment and launch complex-
es. SWAF 4 was located several miles from the cantonment and south of the main launch 
complexes, providing a more than sufficient buffer for explosive safety, yet was still quickly 
accessible from either the cantonment or launch complexes. 

8.8.3 Expression of Military Cultural Traditions

According to Loechl et al. (1994), military cultural traditions are expressed at military instal-
lations in both organizational and aesthetic senses. These military values include hierarchy, 
uniformity, discipline, utility, and patriotism (Loechl et al 1994:38). However, these values 
are more specific to personnel and administrative areas of military installations, while SWAF 
4 was a more utilitarian assembly facility. As such, it expresses the technical requirements of 
the assembly process rather than the hierarchical or patriotic values that would be displayed at 
military barracks or housing areas. 

However, the military value of utility is expressed in the types of buildings and structures en-
countered at the complex. The individual assembly bays separated by reinforced concrete walls 
provided durability and blast protection. Several reinforced concrete magazine structures are 
also found at SWAF 4, which are very utilitarian in nature. Other properties at the complex are 
pre-manufactured buildings as exemplified by the version produced by Butler. These buildings 
offer expedient construction and excellent durability, but lack recognized architectural styles 
or ornamentation. The utilitarian nature of the buildings and structures at SWAF 4 reflect the 
pragmatic nature of the military testing mission, which emphasizes function rather than form 
in order to meet the requirements of the RDT&E mission.  

8.8.4 Circulation Networks

Loechl et al. (1994) defines circulation networks as roads and transportation routes that facil-
itate the movement of troops and supplies across military installations. These networks can 
include major primary and secondary roads as well as smaller local roads and access routes to 
specific areas (Loechl et al. 1994:38). 

SWAF 4 does not possess “circulation networks” as defined by Lavin, instead the interior of the 
fenced enclosure is cleared of vegetation and mostly paved, allowing for easy vehicle access 
throughout. SWAF 4 is accessed from the west side of Range Road 19 via a short access road 
that enters the fenced enclosure near its northeast corner. A separate branch of the access road 
connects to a secondary gate associated with the two igloo magazines (Properties 21690 and 
21691). In its current condition, no discernable loop or access road is visible, although one may 
have originally connected to the west elevation of Property 21695 and its overhead lift system. 
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Currently, no such loop is distinguishable from the cleared and paved interior of the site and 
the west elevation of Property 21695 is no longer used as a pull-through for transport vehicles. 
A partial two-track road loop travels around the exterior of the SWAF 4 fenced boundary on its 
east, south, and west sides, but these appear to be mostly informal in nature. 

8.8.5 Boundary Demarcations

Boundary demarcations on military installations define the limits of the overall installation as 
well as specific areas of land use within the larger installation, and unlike city limits, are often 
quite visible (Loechl et al. 1994:39). This is the case at SWAF 4, which is entirely located 
within a chainlink fence enclosure. The fenced enclosure, referred to as the Exclusion Area, in-
dicates the limits of the SWAF 4 complex and the higher security standards that were enforced 
within the facility. An additional fenced area within the Exclusion Area surrounds the two igloo 
magazines (Properties 21690 and 21691). 

8.8.6 Vegetation

Vegetation can be important to the definition of landscapes as it bears a direct relationship to 
long-established patterns of land use. Landscaped residential areas or intentionally cleared 
areas both communicate different aspects of the military mission on the land. Forests or groves 
of trees can be used as boundary markers or buffers against surrounding communities (Loechl 
et al. 1994:39). However, as an assembly facility situated within the larger confines of WSMR, 
SWAF 4 does not necessarily fit with the patterns suggested by Loechl et al. (1994).

Vegetation typical of the area is Plains Mesa Sand Scrub (Dick-Peddie 1993). It is likely that the 
current vegetation community in the Tularosa Basin developed from disturbances introduced 
by human agency during the 19th century, allowing for the development of shrubland in lieu of 
established grasslands (Muldavin et al. 2000a:80). The desert scrub vegetation was completely 
cleared from the interior of the SWAF 4 fenced enclosure, which was leveled and graded. The 
space within the fenced enclosure is mostly surfaced with asphalt, although some areas are 
gravel surfaced. This cleared and leveled area contrasts with the surrounding undeveloped ar-
eas of desert, making SWAF 4 stand out on the landscape as a discrete area of military activity.     

8.8.7 Buildings, Structures, and Objects

Buildings, Structures, and Objects are often the most prominent features on the landscape and 
traditionally the focus of the NHPA compliance process. As defined by the NPS, buildings are 
designed to shelter some sort of human activity, while structures are designed for functions 
other than sheltering people and their works (NPS 1995). Objects are generally smaller and can 
be moveable, and are often commemorative or artistic in nature such as water fountains or stat-
ues (Loechl et al. 1994:40). The buildings, structures and objects at SWAF 4 are the primary 
expression of the military mission on the landscape and define the orientation and layout of the 
complex. Most of the documented resources were buildings, along with a few structures; no 
objects were recorded. The SWAF 4 inventory effort resulted in the recordation of 14 buildings 
and structures. Some of these properties were located in definable clusters or linear layouts 
which are an expression of the functional activities they supported. 
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8.8.8 Clusters of Buildings, Structures, and Objects

According to Loechl et al. (1994:40), the organizational and spatial relationships among build-
ings, structures, and objects at military installations are one of the most important characteris-
tics of military landscapes. Due to its relatively small total acreage and number of properties, 
SWAF 4 includes only two somewhat indistinct organizational clusters. Property 21695 and its 
satellite facilities are the main organizational cluster at the complex, which includes the neigh-
boring Property 21685 and several small support buildings. Opposite the assembly cluster are 
the two igloo magazines, Property 21690 and Property 21691, which were intentionally sepa-
rated from Property 21695 on the opposite side of the fenced Exclusion Area. Also located on 
the east side of the enclosure is Property 21693 Nuclear Storage Building, which is similar to a 
magazine. The Property 21694 Administrative Building, now demolished, was also located in 
the northeast corner of the fenced complex opposite Property 21693.       

8.8.9 Archaeological Sites

Military installations often include prehistoric and historic archaeological sites, but most pre-
date the military use of the land and are unrelated to the military mission of the installation 
(Loechl et al. 1994:40). Accordingly, the current inventory was thematically oriented towards 
extant Cold War buildings, structures, and objects at SWAF 4. 

The perspective of historic military landscapes is thematically limited to military use of the 
landscape, but historic archaeological sites can nonetheless inform on past military missions of 
the installation (Loechl et al. 1994:40). Some military forts and training areas in the Southwest 
have long histories that began with the concession of the region to the United States by Mexico 
as part of the Treaty of Guadalupe Hidalgo in 1848. Fort Bliss is an excellent example, which 
was first established in 1849 and has steadily transitioned from a small isolated frontier outpost 
to a major center for Army training and maneuvers. WSMR is a different case, as the earliest 
significant military use of the Tularosa Basin occurred during WWII, predating the establish-
ment of WSPG by only a few years. Accordingly, no historic archaeological sites related to 
the military use of the area prior to the establishment of SWAF 4 were encountered during the 
inventory. 

8.8.10 SWAF 4 as a Historic District

Consideration of SWAF 4 within an appropriate historic context and analysis of its physical 
landscape characteristics show that it meets the definition of a historic military landscape as 
presented by Loechl et al. (1994). Not only is the SWAF 4 complex an identifiable expression 
of the military mission on the land, it also possesses significant associations with patterns and 
events significant to history. Per the guidance offered in Loechl et al. (1994), historic military 
landscapes are nominated as historic sites or districts. The language specific to historic districts 
is contained within Criterion C.

Historic districts are nominated under the important final clause of Criterion C, which allows 
for properties “that represent a significant and distinguishable entity whose components may 
lack individual distinction” (NPS 1995:2), to be nominated to the NRHP. In essence, the dis-
trict clause of Criterion C allows recognition of groups of properties whose whole is greater 
than the sum of their parts (King 2004:113).
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According to NRHP guidance, “A district possesses a significant concentration, linkage, or 
continuity of sites, buildings, structures, or objects united historically or aesthetically by plan 
or physical development” (NPS 1995:5). SWAF 4 represents a significant concentration of 
buildings, structures, and objects that are associated with significant historic trends in Army 
organization and planning, particularly the use of tactical nuclear missiles that was envisioned 
as part of the Pentomic Army era of the late 1950s. SWAF 4 also possesses significant asso-
ciations with the growth and expansion of WSMR and historic themes identified by (Lavin 
1998). SWAF 4 therefore represents the manifestation of a military mission on the land and it 
continues to be used as an RDT&E facility today. While most of the SWAF 4 properties lack 
distinction when considered as individual resources, they achieve greater significance when 
considered as a collective within the context of the Cold War historic themes discussed above. 
SWAF 4 also retains significant integrity in its location, design, setting, materials, workman-
ship, feeling, and association that allows it to convey its historic significance.

It is therefore the recommendation of Epsilon Systems that SWAF 4 is a recognizable historic 
military landscape eligible to the NRHP as a historic district under Criteria A and C due to its 
significant associations with the identified Cold War themes of Materiel Development and Air 
Defense, Ballistic Missile Defense, and Army Missiles (Lavin 1998). While only Property 
21695, the main assembly building, was previously determined as individually eligible, the 
other original SWAF 4 properties are recommended for eligibility as contributing elements to 
the identified SWAF 4 historic district (see Table 2).

The limits of the recommended SWAF 4 historic district are proposed as the fenced Exclusion 
Area, which serves as an accurate, concise limit for the SWAF 4 built environment. No ele-
ments of the SWAF 4 built environment were observed beyond this fenced boundary. 



 A National Register Inventory and Evaluation of Special Weapons Assembly Facility 4 at White 
Sands Missile Range, Doña Ana County, New Mexico

              143

9. Summary and Conclusions
Following the Korean War, the US drastically increased its spending on defense programs and 
military RDT&E efforts. As a result, new programs, and in turn, new facilities, proliferated at 
WSPG throughout the 1950s. New facilities were constructed throughout WSPG, including 
new assembly facilities located outside the cantonment. Among these new facilities were dedi-
cated hazardous assembly facilities. The first of these facilities was Special Weapon Assembly 
Building (SWAB) 5, which was constructed in 1955. In 1960, a replacement warhead assembly 
facility, SWAF 4, was constructed approximately one mile north of SWAB 5. SWAF 4 was a 
larger facility with associated support facilities that appears to have been designed with the 
intent of handling nuclear warheads. However, it appears that nuclear materials were never 
actually handled at the facility and it instead dealt with conventional explosive warheads.

The SWAF 4 site, accessed via Range Road 19, encompasses four primary properties located 
within a fenced and restricted compound. The original SWAF 4 properties constructed in 1960 
include the main assembly building (Property 21695), the Launch Equipment Shop (Property 
21685), the former nuclear storage building (Property 21693), and the detonator storage build-
ing (Property 21692). Additional properties have been added to the site through time.

Epsilon Systems conducted an on-site inventory and recorded 14 buildings and structures at 
the SWAF 4 site. The recorded resources relate specifically to the Cold War historic themes 
of Materiel Development and the combined theme of Air Defense, Ballistic Missile Defense, 
and Army Missiles (per Lavin 1998) that are significant to our national history. All of the 
documented sources date to the Cold War era (1946 to 1989) and immediate post-Cold War 
years; no prehistoric features were recorded or evaluated. The current inventory was logged 
as New Mexico Cultural Resources Information System (NMCRIS) number 145133 with the 
Archaeological Records Management System (ARMS).

The current inventory found that SWAF 4 represents a historic military landscape (per Loechl 
et al. 1994) that dates to an identified period of significance associated with Cold War WSMR 
missile assembly and testing (1960 to 1989). The SWAF 4 area has accrued some recent addi-
tions and modifications that are unrelated to or post-date its Cold War era period of significance. 
However, it is the recommendation of Epsilon Systems that SWAF 4 retains sufficient historic 
integrity of its physical features to convey its historic significance. As such, Epsilon Systems 
recommends that the SWAF 4 site is recognizable as a historic military landscape that is best 
managed as a historic district, per Department of the Army guidance (Loechl et al. 1994).

Of the recorded SWAF 4 properties, only Property 21695 was subject to a previous evaluation. 
In 2002, WSMR determined Property 21695 as individually eligible under Criterion A. SHPO 
concurred with this determination further stating that Property 21695 was eligible under both 
Criteria A and C as it was, “designed and constructed specifically for the purpose of assembly 
and checkout of nuclear warheads” (Hare 2002:1). Epsilon Systems concurs with this previous 
determination and also recommends Property 21695 as a contributing element to the recom-
mended historic district representing SWAF 4. 
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