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ABM		

Anti-Ballistic Missile

ABRES

Advanced Ballistic Re-Entry Systems

AFB		

Air Force Base

ALA		

Army Launch Area

ARCAS

All Purpose Rocket for Collecting Atmospheric Soundings

ARMS		

Archaeological Records Management Section (New Mexico)

APL		

(Johns Hopkins) Applied Physics Laboratory

ASL		

(White Sands) Atmospheric Sciences Laboratory

ASROC

Anti-Submarine Rocket

BMD		

Ballistic Missile Defense

BOMARC

Boeing and Michigan Aeronautical Research Center (missile)

BSOs		

Buildings, Structures, and Objects

BTL		

Bell Telephone Laboratories

Caltech

California Institute of Technology

CFR		

Code of Federal Regulations

CMU		

Concrete Masonry Unit

DOD 		

Department of Defense

DR		

Discrimination Radar (Nike Zeus)

DPW		

Department of Public Works (WSMR)

EA		

Environmental Assessment

EFOGM

Enhanced Fiber Optic Guided Missile

ESS		

Epsilon Systems Solutions

ESSM 		

Evolved Seasparrow Missile

FAAD		

Forward Area Air Defense

FIX		

Firing In Extension

GALCIT

Guggenheim Aeronautical Laboratory (Caltech)
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GAPA		

Ground to Air Pilotless Aircraft

GE		

General Electric

GFEBS

General Fund Enterprise Business System

GM 		

General Maintenance

GPS		

Global Positioning System

GRTS		

Green River Test Site (Utah)

HAFB		

Holloman Air Force Base

HARP		

High Altitude Research Project

HCPI		

Historic Cultural Property Inventory (New Mexico)

HELTADS

High Energy Laser Tactical Air Defense System

HELSTF

High Energy Laser System Test Facility

HPD		

Historic Preservation Division (New Mexico)

HSR		

Human Systems Research

ICBM		

Intercontinental Ballistic Missile

IFC		

Integrated Fire Control

IGY		

International Geophysics Year

IGOR		

Intercept Ground Optical Recorder

iNFADS

Internet Naval Facilities Assets Data Store

IRBM		

Intermediate Range Ballistic Missile

KEM		

Kinetic Energy Missile

KMR		

Kwajalein Missile Range

JATO		

Jet Assisted Take Off

JPL		

Jet Propulsion Laboratory

LA		

Laboratory of Anthropology (site number)

LC		

Launch Complex

LES		

Launch Escape System (Apollo)

LOPAR

Low Power Acquisition Radar
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LOSAT

Line-of-Sight Anti-Tank (missile)

LP		

Liquid Propane

LS		

Launch Station

LLS		

Land Locked Ship

MAB		

Missile Assembly Building

MAD		

Mutually Assured Destruction

MAR		

Multi-functioning Array Radar

MEWS

Missile Exercise White Sands (President Kennedy Visit)

MIRACL

Mid-Infra-Red Advanced Chemical Laser

MIRV		

Multiple Independently Target Reentry Vehicle

MLRS		

Multiple Launch Rocket System

MRBM

Medium Range Ballistic Missile

MSR		

Missile Site Radar

MTR		

Missile Tracking Radar

NASA		

National Aeronautics and Space Administration

NATIVNorth American Test Instrument Vehicle						
NATO		

North Atlantic Treaty Organization

NAVSEA

Navy Sea Systems Command

NAWS		

Naval Air Weapons Station (China Lake)

NEPA		

National Environmental Policy Act

NHPA 		

National Historic Preservation Act

NMCRIS

New Mexico Cultural Resources Information System

NMSU		

New Mexico State University

NORAD

North American Aerospace Defense Command

NPS 		

National Park Service

NRHP 		

National Register of Historic Places

NRL		

Naval Research Laboratory
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NVA		

North Vietnamese Army

OPSEC

Operations Security

ORDCIT

Ordnance and California Institute of Technology

OU		

Operation Understanding

PAC		

Patriot Advanced Capability

PAR		

Perimeter Acquisition Radar

PSDF		

Propulsion Systems Development Facility

PSL		

Physical Science Laboratory

RAM		

Rolling Airframe Missile (Navy missile)

RAM		

Radar Advanced Measurement (radar)

RAMPART

Radar Advanced Measurement for Analysis of Re-Entry Techniques

RCAT		

Radio Controlled Aerial Targets

R&D		

Research and Development

RDAT&E

Research, Development, Acquisition, Test, and Evaluation

RDT&E

Research, Development, Test, and Evaluation

RLOB		

Remote Launch Operations Building

ROTI		

Recording Optical Tracking Instrument

RSL		

Remote Sprint Launch (Site)

SALT		

Strategic Arms Limitation Talks

SAM		

Surface to Air Missile

SAM-D

Surface to Air Missile Development (Patriot)

SDI		

Strategic Defense Initiative

SHPO

State Historic Preservation Officer (New Mexico)

SMR		

Small Missile Range

SRMSC

Stanley R. Mickelsen Safeguard Complex

SULF		

Satellite Uprange Launch Facility

TACMS

Tactical Missile System
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TDRSS

Tracking and Data Relay Satellite System (NASA)

THAAD

Theater High Altitude Area Defense

THEL		

Tactical High Energy Laser

TOW		

Tube-Launched Optically-tracked Wire-guided (missile)

TTR		

Target Tracking Radar

USAF		

United States Air Force

USSR		

Union of Soviet Socialist Republics

US		

United States

UTM		

Universal Transverse Mercator

V-1		

Vengeance 1 (rocket)

V-2		

Vengeance 2 (missile)

VAL		

Vulnerability Assessment Laboratory (WSMR)

VL-ASROC

Vertical Launched ASROC

VLS		

Vertical Launch System

WAC		

Without Altitude Control

WRCC		

Western Regional Climate Center

WSMR

White Sands Missile Range

WSPG		

White Sands Proving Ground

WSTF		

White Sands Test Facility

WWII		

World War II

ZURF		

Zeus Up Range Facility
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1. Management Summary
The Navy Sea Systems Command (NAVSEA) White Sands Detachment is proposing the
construction of a test tank at Launch Complex 50 (LC-50) in support of current and
future mission requirements. The proposed project improvements would be limited to the
fenced area of LC-50 and would include installation and plumbing of a water-filled test tank
to be used for future program testing. In accordance with Section 106 of the National Historic
Preservation Act (NHPA), Epsilon Systems Solutions Inc. (Epsilon Systems), under contract
with the WSMR Environmental Division, Conservation Branch, is compiling existing historic
documentation and evaluating all candidate buildings, structures, and objects (BSOs) at LC-50
for National Register of Historic Places (NRHP) eligibility.
In March 2016, Epsilon Systems was retained by WSMR Environmental Division, Conservation Branch to conduct an inventory and evaluation of LC-50 for its NRHP eligibility. This task
relied upon the physical fenced boundary of the LC-50 complex as the inventory limits. The
original Sprint testing relied upon an extensive instrumentation network with multiple sites located far outside the primary complex; however, the current inventory focused on the primary
LC-50 complex which contains the actual launch site and associated facilities. The inventory
area covered approximately six acres within the fenced LC-50 boundary.
In April of 2017, a multi-disciplinary team of archaeologists and architectural historians conducted an on-site inventory and recorded two structures and 45 features at LC-50. The recorded resources relate specifically to Research, Development, Testing, and Evaluation (RDT&E)
activities that occurred during 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 Resource Information System (NMCRIS) number 138219 with the New
Mexico Archaeological Records Management System (ARMS).
One of the recorded properties (Property 25090) is recommended for individual eligibility under Criteria A and C. Additionally, it was found that LC-50 represents a historic military landscape (per Loechl et al. 1994) that dates to an identified period of significance associated with
the Sprint missile testing (1965 to 1970). LC-50 has accrued many recent additions 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 the LC-50 complex overall retains sufficient
historic integrity of its physical features to convey its historic significance. As such, Epsilon
Systems recommends that LC-50 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).
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Figure 1. Map of the current inventory location within WSMR.
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2. Introduction and Project Background
By the end of the 1950s, it was abundantly clear to the Department of Defense (DOD) and
the Army that the existing Nike nationwide anti-aircraft defense systems were inadequate in
the face of the rapidly evolving threat posed by nuclear warhead equipped ballistic missiles.
No longer were nuclear weapons likely to be delivered via bomber aircraft, but by ballistic
missiles that arced down from the edges of the atmosphere at astonishingly high speeds and
steep trajectories that defied interception by anti-aircraft missile systems such as the Nike Ajax
and Hercules. Defense against ballistic missiles would require new missile systems that not
only consisted of high performance missiles but also more sophisticated radar and electronics
that would minimize response times and be capable of simultaneously detecting, tracking, and
targeting multiple objects. The Nike Zeus was the first of the new generation Anti-Ballistic
Missile (ABM) systems, which quickly evolved through the 1960s into the Nike X, Sentinel,
and Safeguard ABM systems. An integral component to these latter iterations was the high
speed Sprint interceptor missile. The Sprint missile was extensively tested at WSMR at LC50. Constructed in 1965, LC-50 was specially designed and constructed for Sprint testing, and
essentially served as a prototype version of a Sprint missile installation.
Sprint testing continued through the early-1970s at LC-50, when additional testing of the
system was moved to the Army Kwajalein Missile Range (KMR). Further development and
deployment of ABM systems like the Safeguard, of which the Sprint was the secondary interceptor system, was halted by treaty as of the mid-1970s. LC-50 was soon adapted to the testing
of other systems, including the Stinger and LOSAT missiles, but has remained mostly idle for
the last decade.
In March 2016, Epsilon Systems was retained by WSMR Environmental Division, Conservation Branch to conduct an inventory and evaluation of LC-50 for its NRHP eligibility. This task
relied upon the physical fenced boundary of the LC-50 complex as the inventory limits. The
original Sprint testing relied upon an extensive instrumentation network with multiple sites
located far outside the actual LC-50 complex; however, the current inventory focused on the
fenced LC-50 complex which contains the actual launch site and associated facilities (Figure
2).
Unlike other WSMR launch complexes, which usually consist of dozens of individual buildings and structures, LC-50 was a specialized prototype installation that incorporated multiple
launch functions into a single launch and control facility. Many of the assembly and testing
functions for the Sprint missile were conducted at LC-38, and the assembled Sprint missiles
were transported to LC-50 for firing. As a result, the documented resource types at LC-50 are
limited to Missile Launch Facilities and Miscellaneous Facilities. The inventory also recorded
isolated historic resources that were not identifiable as buildings, structures, or objects as features. No prehistoric archaeological resources were recorded as part of the inventory. In addition to the detailed recordation of the identified resources, each was evaluated for its eligibility
to the NRHP. Furthermore, 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. Cultural resource
specialist Nathaniel Myers with Epsilon Systems conducted the survey work and authored the
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Figure 2. The current inventory location at LC-50, the inventory area is defined as the fenced boundary of the
complex.
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report. Phillip Esser conducted archival research, acted as project coordinator, and served as
report co-author. William Godby, archaeologist with WSMR Environmental Division, Conservation Branch, provided support and guidance throughout the process.

	

						

5

Description of the Undertaking

3. Purpose of the Project
NAVSEA White Sands Detachment is proposing improvements to LC-50 in support of
current and future mission requirements. The proposed project improvements will be located
within the fenced limits of LC-50 and would include installation of a water-filled test tank
and support infrastructure. The need for the proposed action is to enable the Navy to fulfill
mission requirements.
Property 25090 was designed and constructed to support the Sprint missile program during the
mid-1960s, and served as the primary test location for the Sprint missile until 1970. After 1970,
LC-50 was adapted for the testing of other programs, including the Stinger, RAM, EFOGM,
and LOSAT missiles. The complex has mostly been vacant for the last decade, but did see
limited use as recently as 2015. The proposed test tank installation will be tied into existing
infrastructure at the complex, and has the potential to create permanent modifications to the
existing LC-50 facilities and layout.
The purpose of this report is to inventory and evaluate the LC-50 properties for NRHP eligibility and assess the potential impacts of the proposed test tank installation to the inventoried
properties. In accordance with Section 106 of the NHPA, Epsilon Systems, under contract with
the WSMR Environmental Division, Conservation Branch, is compiling existing historic documentation and evaluating all candidate buildings, structures, and objects at LC-50 for their
NRHP eligibility.
Historic resource inventories and evaluations have been undertaken at military installations
since the passage of the NHPA in 1966 and issuance of Executive Order 11593 in 1971. Section
106 of the NHPA requires federal agencies to “take into account” the impact of their undertakings on historic properties. 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). Executive Order 11593 requires agency heads to locate, inventory, and nominate all eligible cultural resources to the National Register and to exercise caution until these inventories
and evaluations are complete to ensure that no eligible federally owned property is transferred,
sold, demolished, or substantially altered. The Order outlines procedures for meeting the inventory requirements of NHPA and 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 of the NHPA. This document serves as a comprehensive inventory and NRHP evaluation of the LC-50 Cold War resources.
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4. Research and Field Methodology
Launch complexes are one of the most historically significant facility types encountered at
WSMR. In recognition of this, the historic core of LC-33 was listed as a National Historic
Landmark in 1985. Other launch complexes at WSMR that were active during the Cold War
(and later) include LC-32, LC-34, LC-35, LC-36, LC-37, LC-38, and LC-50 (Eckles 2013:79). The focus of the current inventory is LC-50, a dedicated test site for the Sprint missile that
was established in 1965.
Generally, a launch complex can be defined as a staging and launch area for missile RDT&E,
and can include a wide variety of built environment resources, including launch pads, gantry cranes, blast barricades, magazine cells, radar installations, blockhouses, and assembly
buildings. The intent behind the methodology outlined herein is to provide a comprehensive
inventory and evaluation framework for the recording of built environment resources found at
WSMR launch complexes.
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
while minor elements of supporting infrastructure are often overlooked. For the purpose of
the inventory of the launch complexes at WSMR, these elements were captured as associated
features to provide a more comprehensive understanding of the launch complex built environment.
The methodology for recording launch complex facilities 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 objects. 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 launch complex. Each of these components is described in greater detail,
beginning with the incorporation and enhancement 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. Additionally, Department of Public Works (DPW) Real Property files were consulted and scanned, as
needed, to facilitate future referral.
No previous inventory efforts were undertaken at LC-50. The current inventory is comprehensive of the complex and considers the macro view (i.e., historic military landscape and historic
district potential) in addition to evaluating each resource individually.

4.2 On-Site Recordation
In order to achieve a comprehensive inventory of LC-50, on-site fieldwork included all areas
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with built environment located within the boundaries of the launch complex, as demarcated
by a chain link fence which serves as a de facto boundary for the complex (Figure 4). The
primary facility within the fenced area is Property 25090, which is a large earthen mound that
incorporates launch and control facilities. Additional buildings, structures, and objects within
the fenced boundary include recently constructed properties that date from the 1990s or post2000. While these properties were noted as part of the complex’s existing condition, they were
not considered as historic resources due to their recent origin. Additional pedestrian inventory
was completed within the approximate six-acre area within the LC-50 boundary fence to fully
inventory associated properties and features.
The primary resources that compose the built environment of LC-50 are buildings, structures,
and objects, although associated features are also present across the complex, which is discussed in further detail below. However, some additional discussion regarding the recordation
of the prominent components of the launch complex environs is required.

4.2.1 Building, Structure, and Object Recordation
The National Park Service (NPS) guidance for identifying NRHP-eligible properties recognizes 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 NPS Bulletin 15 provides definitions for building, structure, and object as follows:
A building, such as a house, barn, church, hotel, or similar construction, is created 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 LC-50 and other WSMR launch complexes, buildings are more specialized and
serve specific functions related to launch control and support. Examples of such buildings
include blockhouses, assembly buildings, and instrument shelters.
The term “structure” is used to distinguish from building those functional constructions made usually for purposes other than creating human shelter [NPS
1995:4].
At LC-50 and other WSMR launch complexes, specialized structures are required to prepare
and physically support missiles for launches, as well as to isolate surrounding areas from potentially hazardous refueling and launch sequences. At LC-50, the Sprint missile was contained
within and launched from below-grade launch cells.
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 the WSMR launch complexes are generally not artistic in nature, but otherwise fit
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Figure 3. Limits of the current inventory as guided by the fenced limits and built environment of LC-50.
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the definition by being of a portable nature, small in scale, and simply constructed. Typical
examples include modular towers and missile assembly stands.
Additionally, the NPS defines sites and districts as:
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 LC-50 primarily 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 recommendation of LC-50 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 LC-50 as a
historic district is discussed in detail in Chapter 8.
The purpose of the on-site inventory was to document previously unrecorded buildings, structures, and objects both at the individual level and as contributing elements to a potential historic district. Additionally, built environment resources recognized as associated features were
recorded via a simplified documentation process as discussed in the following section. In order
to record the LC-50 properties, the survey team prepared field forms and took representative
photographs of each building, structure, and object. 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 Historic Cultural Property Inventory (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.

4.2.2 Associated Feature Recording
The NPS guidance does not recognize minor elements that are less substantial than buildings,
structures, and objects. However, many isolated remnants of the range infrastructure are scattered across launch complexes, either in association with more substantial properties or in isolated locations. These isolated remnants can be both architectural and archaeological in nature.
Although spatially and functionally associated with the launch complexes, these elements are
not readily identifiable as a building, structure, or object. Nor can they always be treated as
associated elements of a building or structure, as they are often located in discrete locations
away from more substantial construction. As such, they were recorded as features.
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The term “feature” was used as it is commonly recognized within the NMCRIS archaeological
guidelines. The features were captured, per NMCRIS guidance, on Laboratory of Anthropology (LA) forms. Although not formally defined within the New Mexico Historic Preservation
Division (HPD) guidelines, features generally “include, but are not limited to, structures (i.e.,
something made up of a number of parts that are held or put together in a particular way), facilities (i.e., something created to serve a particular function), and other cultural remains such
as middens, deposits, stains, pits, rock alignments, etc…” (NMCRIS 1993:10). Examples at
LC-50 are obviously historic in nature and consisted largely of small components of the built
environment that fell outside the definitions of buildings, structures, and objects.

4.2.3 Pedestrian Inventory
In order to properly capture the full range of associated feature locations at LC-50, a pedestrian
inventory of the complex interior was conducted. The limits of the pedestrian inventory were
defined in consultation with WSMR Environmental Division, Conservation Branch cultural
resources staff and were based on the fenced limits of the complex, which encompasses approximately six acres. The pedestrian area was loaded into the Trimble Global Positioning
System (GPS) units carried during the inventory. This intensive pedestrian survey was based
upon the standard New Mexico HPD guidelines for cultural resource surveys which call for 15
meter transects established via GPS guidance. Pedestrian survey is not usually a component
of built environment inventory as it is implicit that standing buildings, structures, and objects
are readily visible and obvious. However, features are often more subtle and can be masked by
vegetation or otherwise blend into the landscape. The use of pedestrian survey was borrowed
from archaeological inventory methods and allowed for a more systematic and comprehensive
method of encountering and recording associated features, which in turn facilitated a more
complete understanding of the full range of activities and built environment at LC-50.

4.2.4 Associated Feature Recordation
For the purpose of the LC-50 inventory, seven general feature types were encountered. These
types were defined based primarily on functional characteristics and were largely constructed
in support of operations at the launch complex. The feature types were influenced by previous
inventory experience at WSMR and consisted of:
•
		

Electrical Infrastructure: Provided electricity in support of launch complex facilities and equipment.
Subtypes:
◦◦ Pull boxes
◦◦ Electrical cabling
◦◦ Electrical panels
◦◦ Electrical boxes and terminals

•

	

Water and Wastewater Infrastructure: Water and wastewater systems constructed in support of launch complex facilities.
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Subtypes:
◦◦ Septic tanks
◦◦ Water lines and valves
◦◦ Fire hydrants
◦◦ Drain fields

•
		

Instrumentation Support: Supported instrumentation systems.
Subtypes:
◦◦ Calibration targets and poles
◦◦ Instrument pedestals
◦◦ Instrument mount foundations
◦◦ Portable pedestals

•
		

Launch Support: Elements constructed in support of launch activities.
Subtypes:
◦◦ Concrete platforms
◦◦ Earthen platforms
◦◦ Fire control plumbing
◦◦ Earthen blast berm
◦◦ Stand-alone lighting fixtures
◦◦ Anchor rails and hardware

•
		

Liquid Propane tanks: Supplied launch complex facilities with liquid propane
gas.
Subtypes:
◦◦ LP tanks with concrete supports
◦◦ LP tanks with steel supports

•

Refuse Dumps: Discrete deposits of historic trash, including formal and informal dumps with either individual or multiple episodes of deposition.
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Subtypes:
◦◦ Structural
◦◦ Domestic
◦◦ Commercial
◦◦ Industrial
◦◦ Shipping/packaging
◦◦ Launch debris
◦◦ Mixed debris

•

Miscellaneous: Features whose functional associations were ambiguous or unknown, and therefore cannot be assigned to a more specific category.

Most of the features encountered were highly redundant and consisted largely of minor, standardized infrastructural components. The term “infrastructure” as used here refers to the basic
power, communications, and water systems that were constructed in support of LC-50. By
design, the basic components of these systems are highly standardized to minimize cost and
facilitate simple installation and operation. As a result, these associated features have little to
relate regarding the story of the launch complex, and lack the interpretative power of actual
buildings, structures, or objects.
Associated features encountered during launch complex inventories were captured via a
streamlined recording process that is incorporated into the handheld Trimble GPS units. The
Trimble units were used to take a Universal Transverse Mercator (UTM) position on the feature for inclusion in the project mapping. Within the project data dictionary in the GPS unit,
drop down menus were utilized based on the types and sub-types presented above to quickly
describe the feature type and subtype. No additional description or photography was necessary
for the typical features encountered at WSMR launch complexes. However, if a given feature
was particularly complex or notable, yet still not classifiable as a building, structure, or object,
a photograph and additional notes were taken in the field. The recorded features are provided in
a tabular presentation in Appendix A and displayed graphically on the maps included in Appendix B. Unlike buildings, structures and objects, associated features were not documented on
HCPI forms; however, a summary of the feature results is included in Chapter 7 of this report.

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. NPS 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
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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 launch complex properties, a comprehensive historic
context for LC-50 was prepared that considers not only the history and activities of the launch
complex itself, but also the larger historical framework of WSMR and the Cold War, and how
LC-50 and its programs were intertwined with larger national and international trends. Sources
for this context included a number of DOD-sponsored guidance and contextual documents, as
well as several historical overviews of Cold War activities at WSMR. WSMR firing records
were also consulted in order to better define the lifespan of various missile programs; unfortunately these records do not include specific launch locations and are therefore limited in that
regard.
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. Additionally, the WSMR Museum Archives contains a large number of historic photographs, documents,
and videos that offer invaluable information into the WSMR launch complexes and the myriad
programs they supported. Current databases of real properties were also consulted to determine
current property identification and construction dates. These databases included the Army
General Fund Enterprise Business System (GFEBS) and the Navy Internet Naval Facilities
Assets Data Store (iNFADS) which were provided electronically by WSMR Environmental
Division, Conservation Branch.

4.4 Property Evolution and Function
Fieldwork was followed by research into the recorded buildings, structures, objects, and associated features. This research included review of original construction information and alterations, historic images, and a variety of other manuscript materials collected over the decades
by Public Works, WSMR Museum Archives, and WSMR Environmental Division, Conservation Branch. Although limited information is available for most features, in some cases they
were identified as the remains of a more substantial property through the use of historic maps,
photography, and architectural drawings further adding to the story of the launch complex’s
change and evolution through time.
As much as possible, property evolution and function were established through individual
property records including the disposition forms and real property forms available from the
WSMR Public Works Department. The WSMR Museum Archives, in addition to information
about the larger launch complex facilities and programs, also provided period photos of the
launch complex that were very helpful in identifying property modifications. Original architectural drawings and plans were an important resource for interpreting changes in building design
and use, but were not available for all properties. When possible, the changes at the individual
building level were tied back to the overall historic context, and the larger Cold War programs
and initiatives that drove the re-use and adaptation of the built environment at WSMR.
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5. Environmental Setting
WSMR lies within the Mexican Highland Section of New Mexico’s Basin and Range Province. This province is characterized by narrow mountain ranges that separate internally drained
structural basins and valleys of major drainages (Hawley 1986). LC-50 is located 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, LC-50 is located in the basin floor in flat terrain dotted
with coppice dune formations. LC-50 occupies a low lying area ranging from approximately
4,000 to 4,030 feet (ft) above mean sea level. The Organ and Jarilla Mountains provide a dramatic backdrop to the west and east, respectively.
While most of the major WSMR launch complexes are located along Nike Avenue, LC-50 is
located in an isolated location north of Nike Avenue and south of US 70 several miles separate
from the Nike Avenue launch complexes. The landscape around LC-50 was essentially unmodified until the mid-to-late 20th century development of WSMR.
The climate of the LC-50 vicinity is characterized as semiarid (Muldavin et al. 2000b). Climatic data were collected at a weather station located at the White Sands National Monument,
New Mexico from January 1, 1939 to June 7, 2016 (Western Regional Climate Center [WRCC]
2017). During this period, mean annual precipitation was 22.89 cm (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 degrees C
(78.1 degrees F). Average annual snowfall totaled 6.35 cm (2.5 inches). Snowfall was heaviest
from December through January (WRCC 2017).
Vegetation typical of the area is Plains Mesa Sand Scrub (Dick-Peddie 1993). Deep-sand areas
throughout New Mexico, such as coppice dunes, were historically dominated by grasslands
associated with the periphery of old floodplains and playas that have given way to successional 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). Flora in the LC-50 area were
observed to be variable, defined by co-dominance of four-wing saltbush (Atriplex canescens)
and honey mesquite (Prosopis glandulosa) with an understory of forbs and grasses including
broom snakeweed (Gutierrezia sarothrae), soaptree yucca (Yucca elata), and mesa dropseed
(Sporobolus flexuosus). 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 LC-50 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 (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 “historic” 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 importance.” As of this writing, properties that were constructed after 1966 would be considered for
eligibility to the NRHP only if they meet the standards of exceptional importance as outlined
in NPS Bulletin 22.
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 a brief overview of the Cold War and how historical events of the period influenced the programs under
development at WSMR. The thematic focus then narrows to the topic of launch complexes at
WSMR, providing a brief overview of the major launch areas at the range and the programs
they supported. With this background established, the context then tracks the evolution of the
Nike nationwide air defense program into the Safeguard ABM system, which included the
Sprint missile. The context then focuses on the history of LC-50 and the testing of the Sprint
missile. Typical of many WSMR launch complexes, LC-50 was also adapted for the testing of
other programs later in the Cold War; the context briefly summarizes these later uses and how
they modified the built environment of the launch complex.

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 considered 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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Figure 4. Colonel Albert Fountain, who disappeared in
1896 within what would later become WSMR (public
domain image).

between the Sacramento and San Andres Mountains.

By the 1860s however, several factors
conspired to change the uninhabited
nature of the Tularosa 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

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
carefully 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 after 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). Al-

	

						

Figure 5. Albert Bacon Fall during his tenure
as senator (public domain image).
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though 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 nation, 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 a living in the sparsely vegetated Chihuahuan Desert 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 elected 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 infrastructural 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 Tularosa Basin area were not much affected. The area remained much the same
by the time White Sands National Monument 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 greatest conflict of the 20th century would bring many changes to the Tularosa Basin, and would also
redefine concepts of offensive and defensive weapons for the remainder of the century.

6.2 The Establishment of White Sands Missile Range
In 1936, J. Frank Malina, a graduate student from the California Institute of Technology
(Caltech) Guggenheim Aeronautical Laboratory (GALCIT), and a group of students under the
guidance of Dr. Theodore von Karmen initiated research into rocket propulsion. The goal was
to eventually develop a sounding (research) rocket capable of reaching altitudes of 100,000
feet or higher (Carroll 1974:3). 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 Air Corps offered support for the JATO development (Carroll 1974:3).
The emphasis on developing a workable JATO unit shifted the GALCIT group’s focus away
from liquid-propellant and towards long-burning solid propellant, whose simplicity and econ-
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omy was required for the expendable JATO unit.
Prior to the GALCIT work on the JATO, solid propellants were based on black powder rockets
and burn times of over three seconds had never been achieved. A working group led by John W.
Parsons developed an asphalt-perchlorate mixture provided a castable, long burning, and most
importantly, stable mixture for JATO motors. This mixture was used to fulfill a Navy contract
for JATOs in 1942 (Carroll 1974:4).
As GALCIT was not financially or physically structured to handle mass production of the
Navy contract JATOs, in 1942 GALCIT project personnel founded Aerojet Engineering Corporation. 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 Karmen 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 Missile Program and the JPL memo received a very positive reception by Army Colonel George W.
Trichel of the Rocket Development Branch of the Army Ordnance Department, who developed
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 testing of the ORDCIT Private series of rockets was undertaken by JPL in
California in 1944 (Carroll 1974: 8). The Private A was built on an Aerojet JATO with a primitive booster composed of four Army T-22 artillery rocket motors. This ostensibly made it the
first American two-stage rocket (Kennedy 2009:14). 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 next ORDCIT experimental prototype was the Corporal series, 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 projected range of the full size rocket required a larger overland test range. Concurrently, intelligence 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 was able to capture parts, equipment, and
research materials from the German V-2 rocket program at Mittelwerk prior to the Russian
advance into eastern Germany. Additionally, Werner 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 program in hand, the US
now possessed the means to accelerate the rocket research the ORDCIT program had begun. In
support of this, Project Hermes was established by the Army in 1944 as a parallel program to
ORDCIT with General Electric (GE) selected as the prime contractor. Both programs required
a suitable testing and proving ground; the Army began to search for an appropriate location for
a new test range (Kennedy 2009).
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Figure 6. The flash and mushroom cloud of the world’s first atomic bomb at the Trinity Site.

The proposed proving ground required flat and open ground, a sparse population, and predominantly 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. WSPG was formally established
on July 9, 1945 — on July 16, 1945 the world’s first atomic bomb was detonated at the Trinity
Site in the northern portion of the new range. The flash and rumble of the Trinity explosion
was reported as far away as Silver City, New Mexico and El Paso, Texas (Sonnichsen 1960).
On September 26, 1945 the ORDCIT project launched a Tiny Tim rocket modified as a booster
for the WAC Corporal at the newly established WSPG, the first rocket launched at the new
range (Kennedy 2009:29). On October 11, 1945, the first fully fueled WAC Corporal launch
reached an altitude 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
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range and GE personnel working under
Project Hermes began to sort, catalogue, clean, and assemble the various
German missile components. 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 installation
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
Figure 7. Frank Malina stands by the WAC Corporal at
from tests, while synchronizing these
WSPG (US Army photo).
activities across long distances, is what
truly defined the facility as a proving
ground. Pioneering work on range instrumentation systems was undertaken by a group led by Ernst Steinhoff and a select group
of optical, electronics, and geodesy experts at Holloman Air Force Base (HAFB). Steinhoff
originally 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 Army program to place knowledgeable
German scientists and engineers into private sector positions within the aerospace industry
(HAFB 1949; Mangum 1951). Steinhoff and his instrumentation group published early guidelines and plans for range instrumentation 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 existing 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
of the early range instrumentation, while more specialized instruments had to be custom fabricated. For example, the first tracking telescope was hand-assembled by planetary astronomer
Dr. James B. Edson (Delgado 1981; Mabe 1958:2). 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; Tombaugh
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Figure 8. Little Bright eyes, one of the first tracking telescopes at WSMR.

1955:21). Edson was unable to remain at WSMR, but recruited fellow astronomer Clyde Tombaugh to continue the tracking telescope effort. In December 1946, Tombaugh captured a V-2
tumbling near the apex of its flight, a previously unknown flight characteristic. This landmark
film heralded the tracking telescope as a revolutionary new kind of instrumentation that was
critical to further missile development (Mabe 1958:2; Tombaugh 1955:23).
By the late 1950s, technology had caught up to the need for range instruments, and the instrumentation 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 Recorder (IGOR), developed by Clyde Tombaugh, and the 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
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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.

Figure 9. The IGOR tracking telescope housed in an
astrodome, one of the new generation of specialized tracking
instruments developed during the 1950s (courtesy WSMR
Museum Archives).

6.3 WSMR through the Cold War
As WSPG was established in the desert landscape of the Tularosa Basin in the immediate postwar years, the Soviet threat coalesced and the Cold War assumed a recognizable form. Following the end of the war, the Soviets began to take an increasingly aggressive stance in Eastern
Europe, prompting Winston Churchill to deliver his “Iron Curtain” speech in March 1946.
This speech is widely considered by the public and many historians to mark the beginning of
the Cold War. The relations between the West and Soviet Union continued to degrade, culminating in the Berlin Blockade of 1948 to 1949. Following the end of the Berlin Blockade and
the inability to come to treaty terms with the Soviet Union, Germany was partitioned into the
Federal Republic of Germany (West) and the German Democratic Republic (East), a division
that would remain throughout the Cold War. The defense of West Germany against a potential
Soviet advance was a major strategic priority for the US and its allies for the remainder of the
Cold War. In the spring of 1949, contemporaneous with the Berlin Blockade, the US, Canada,
and 10 western European countries signed a mutual defense treaty that created the North Atlantic Treaty Organization (NATO). NATO member countries each committed troops and resources to the defense of Western Europe against Soviet expansionism. The Soviet equivalent
was the Warsaw Pact, which consisted of the communist countries of Eastern Europe including
Poland, Czechoslovakia, Hungary, Romania, and Bulgaria (Lavin 1998:18).
For the early years of the Cold War, US military policy focused on the use of the atomic bomb
as a deterrent against Soviet military aggression in Europe. The national defense budget was
greatly reduced from $81.5 billion in 1945 to $44.7 billion in 1946, and then to $13.1 billion
in 1947. However, missile research and development continued, albeit on a smaller scale than
what otherwise might have been possible (Lonnquest and Winkler 1996:19).
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Due to the post-war budget constraints, much of the early effort at WSPG focused on the use
of the captured German V-2 missile materials and the creative use of available surplus materials. In November 1944, the Army established Project Hermes as a long-term ballistic missile
research and development effort with GE as the prime contractor. GE worked in parallel with
ORDCIT, and was responsible for the processing of the V-2 materials that began to arrive at
WSMR in 1945.
The first launch area at WSPG, Army Launch Area 1, later known as Launch Complex 33
(LC-33), was constructed about six-and-a-half miles to the east of the headquarters. The
WAC Corporal became the first rocket launched at WSPG on September 26, 1945 (Kennedy
2009:29). Around the same time, the recovered German V-2 rocket equipment began to arrive
via railroad, generating a massive wave of activity at the new range. The development of the
V-2 program under Project Hermes was quickly undertaken at WSPG, and the first American
launch of a V-2 took place on April 16, 1946 (Kennedy 2009:37). The V-2 program at WSPG
was active through the remainder of the 1940s. In addition to the V-2 work, Project Hermes
developed a number of other experimental projects, including the Hermes A-1 and A-2 series,
A-3 rocket, Hermes C1, Hermes II, and the Bumper series. The Air Force was also active at
the range during this period, with the development of the MX-774, NATIV, and GAPA missile
platforms (Kennedy 2009).
While American missile technology progressed at WSPG, Western strategic planners were increasingly concerned by the Soviets’ technological advances. These included the introduction
of the Soviet Tupolev Tu-4 long range bomber in 1947, which was a reverse engineered copy
of the Boeing B-29 Superfortress. The Tu-4 had a range of nearly 3,500 miles, which would
allow it to reach targets along the US coast in a one-way flight. Even more worrisome was the
end of the US monopoly on nuclear weapons on August 29, 1949, when the Soviet Union detonated its first atomic bomb at the Semispalatinsk Test Site in Kazakhstan (Kennedy 2009:70).
Within a few short years, the Soviets had developed both the atomic bomb and the ability to
deliver it to targets in Europe and the US, and this situation demanded a serious evaluation of
the capabilities of the US early warning and air defense systems against the threat of atomic-bomb equipped Soviet bombers.
In response to the evolving Communist threat, the Truman administration in 1947 pledged
to contain Soviet expansion in Europe, which became known as the Truman Doctrine. The
same year, the National Security Act substantially restructured the US military and intelligence
agencies, creating what would become the DOD and separating the Army Air Forces into the
independent service branch of the Air Force. The creation of the Air Force initiated a period of
friction with the Army as both organizations struggled to delineate under whose jurisdiction
the development of new rocket and guided missile technology fell.
At WSPG, the division between the Army and Air Force was expressed in a lengthy debate
about how the range was to be divided between the two service branches. The proving ground
had been essentially a joint operation, primarily between the Navy and Army, throughout most
of its existence while Holloman remained a parallel but independent range. Although this arrangement worked passably well, the Secretary of Defense foresaw management and scheduling issues as the number of programs increased among the three service branches and proposed
consolidation of all facilities under the management of the Army. This proposal met resistance
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from the Air Force and Navy, which were determined to retain title and command of their
respective properties and programs. Meanwhile, the Army suffered through internal divisions
about whether the proving ground would continue to be dedicated to testing or be used for
tactical troop training as an extension of Fort Bliss (Redmond 1957). This issue was finally
settled by the Integrated Range agreement of 1953. The Integrated Range allowed the Army,
Air Force, and Navy to use the same ranges and test facilities. It also effectively combined the
WSPG and Holloman ranges into a single large range accessible to all three service branches,
but under the command control of the Army (Redmond 1957). Although under overall control
of the Army, the Air Force and Navy were represented by deputy commanders who operated
directly under the Army Commanding General (Redmond 1957:37). These deputies reserved
“the right to appeal any decision made by the Army Commanding General, WSPG, to the
Secretary of Defense through the Secretary of the Air Force or of the Navy, respectively”
(Redmond 1957:37). The service branches also retained title and control of their respective
properties at the proving ground. This decision was particularly important to the Navy as it
allowed the service branch to remain as a distinctive entity within WSMR.
By the mid-1950s RDT&E work on missiles at WSPG had expanded beyond the V-2 and Hermes series into new, large solid propellant vehicles such as the Sergeant missile. Work on Project Hermes ended at WSPG in 1954. Although Project Hermes never produced a deployable
ballistic missile system, it did make substantial contributions to the advancement of guidance,
tracking, and propulsion technologies. It also played a major role in the growth of WSPG; at
its peak in the early 1950s, the project directly employed more than 1,250 people (Kennedy
2009:61). Additionally, the Hermes C1 system, a prototype design that dated back to 1946,
served as the basis for the Redstone ballistic missile that was completed in 1952 (Redstone
Arsenal 2015a).
Communist expansionism in Asia contributed to a pessimistic, if not paranoid, outlook in the
West during the late 1940s and the early 1950s. By 1949, Communist forces under the leadership of Mao Zedong had prevailed over the Nationalists in China, forcing Chiang Kai-Shek and
the remnants of his government into exile in Taiwan. Soviet forces had occupied the northern
half of Korea since 1945, ostensibly in preparation for the invasion of Japan, but continued to
entrench themselves following the surrender of Japan. In agreement with the Soviet Union, the
US had occupied Korea south of the 38th Parallel, and by 1948 independent governments had
been established in both halves of the country. This temperamental stalemate finally broke on
June 25, 1950 when North Korean forces invaded South Korea, initiating the US involvement
in the Korean War.
The Korean War ended in 1953 and reestablished the boundary between North and South
at the 38th Parallel which remains today. The Korean War was significant in that it clearly
demonstrated that the US could no longer simply rely on the tremendous surplus of WWII-era
conventional weapons, but would need to devote more energy and funding to the development of new technology and weapons. The Korean War also demonstrated that the threat of
nuclear weapons was not enough to prevent the outbreak of conventional warfare in regional
conflicts, in which the consequences of deploying nuclear weapons outweighed their strategic
value (Kennedy 2009:72). It also was the first of several proxy conflicts where the Cold War
superpowers would indirectly engage each other via limited wars in satellite states (Salmon
2011:14).
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After the onset of the Korean War, spending on defense increased drastically, and programs
such as the Nike Ajax, which had progressed slowly through the 1940s due to lack of support,
were placed on expedited schedules. Kennedy (2009:72) notes that in 1951, 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. This re-invigorated efforts to develop
new tactical missiles and a nationwide network of air-defense systems. The Navy, Air Force,
and Army independently developed ground-to-air defensive missile systems during the 1950s.
This period also saw the release of the Corporal missile, the Army’s first surface to surface
tactical missile. The Corporal was a large liquid fueled missile capable of delivering a nuclear
warhead at ranges up to 75 miles. The Corporal was tested at LC-33, and the improved Type II
Corporal first flew at WSPG in 1953. The Corporal tactical missile was the culmination of the
JPL Corporal series of research vehicles, and was essentially rushed into production to meet
the Army’s need for a surface to surface missile. It was rather unwieldy and complicated to
launch in the field, and only remained in service until 1964 when it was replaced by the more
reliable and field-worthy Sergeant missile. The Hawk missile, primarily tested at LC-32, was
also under development by the mid-1950s. The Hawk missile and its various improved versions provided a portable, versatile anti-aircraft missile that remained in service for decades.
The Navy utilized LC-35 in the development of the Talos anti-aircraft missile during the 1950s,
which entered service in 1959. A short-lived prototype of a land-based Talos air defense installation, the Talos Defense Unit, was also tested from 1957 to 1959 at what is now LC-34.
The Navy focused on solid propellant systems for shipboard missiles, which were safer and
more reliable for use at sea. The emphasis on solid propellants for shipboard applications was
likely influenced by the results of the Operation Pushover V-2 explosions, which caused severe
damage to simulated ship decks.
Between 1954 and 1957 Army anti-aircraft gun batteries across the country were converted to
missile battalions armed with the Nike-Ajax missile, America’s first guided air defense missile
(Berhow 2005:19). The training of these battalions was a major undertaking for the Army, and
in 1953 the Red Canyon Range Camp was established in the northeast corner of WSPG for the
training of air-defense units. In addition to training soldiers in how to operate and launch the
missile, the camp also served as an important tool for educating foreign and public officials
about the Nike Ajax. From 1953 to 1959 the camp hosted more than 10,000 visitors from 45
countries and 40 states, and approximately 3,000 Nike Ajax missiles were launched from the
site (Eckles 2013:241). Much of the Nike Ajax, and later the Nike Hercules, RDT&E work was
completed at WSMR Launch Complex 37 (LC-37) during the 1950s.
The technology and capabilities of ballistic missiles evolved very quickly during the 1950s,
and by the end of the decade an attack by long range ballistic missiles eclipsed fears of a strike
via bomber aircraft. By 1957, it was apparent to the military establishment that the future of
long-range delivery of nuclear weapons was not with aircraft but with long-range ballistic
missiles, generally referred to as Inter-Continental Ballistic Missiles (ICBMs) or shorter range
Medium and Intermediate Range Ballistic Missiles (MRBMs and IRBMs). The arcing trajectory and extremely high speeds of these missiles made their detection and interception very
difficult, much more so than conventional bombers.
Additional impetus was given to the development of anti-ICBM defense systems by the suc-
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cessful launch of a Soviet ICBM in August
1957, followed by the launch of Sputnik I
in October of that year (Missile Defense
Agency 2009). The US had announced that
it intended to launch a satellite during the
International Geophysical Year (IGY) of
July 1957 to December 1958. The IGY was
an international year of scientific collaboration on projects that involved geography,
physics, meteorology, astronomy, and related fields. The American satellite effort
had been organized around the problematic
Vanguard program which encountered numerous technical issues and delays. The
Soviet satellite launch during the IGY was
a very visible coup over the West and fueled
fears that the Soviets now held the strategic
advantage in missilery, a controversy that
became known as the Missile Gap. John F.
Kennedy successfully used the Missile Gap
as a campaign issue in his 1960 presidential
Figure 10. A Nike-Ajax launch at the Red Canyon
bid (Werrell 2005:186), and it also added
Range in 1956 (photo by JP Moore, courtesy
urgency to the US Space Program, energizfrontier.net).
ing the Space Race. Although the Vanguard
satellite was successfully orbited in 1958,
it was a variant of the Redstone missile — whose origins could be traced directly to Project
Hermes — that launched the first American satellite in 1958 and the first American astronaut
in 1961 (Kennedy 2009:61).
The anti-aircraft oriented air defense systems created by the Army and the Air Force (the Nike
Ajax and Hercules and the Air Force BOMARC) were ineffective against ICBMS and IRBMs,
which rendered these sophisticated systems semi-obsolete. These systems were designed for
intercepting aircraft, which approached at low angle trajectories at lower speeds and altitudes
than ballistic missiles. Due to the high angle trajectories and very high speeds of IRBMs and
ICBMs, the window for interception is minimal; early ICBMS traveled at speeds up to 5,000
miles per hour at altitudes up to 100 miles. This required powerful early warning radar networks, long-range precision guidance systems, rapid automated responses, and high-performance missiles that simply did not exist as of the late-1950s (Schaffel 1991:255-256). Accordingly, next generation BMD and ABM systems became the primary focus of land-based air
defense systems. The Army began to modify the existing Nike program into an ABM system
known as the Nike-Zeus in 1957, while the Air Force gradually phased out its BOMARC installations and focused on its early warning radar and ICBM programs.
WSPG was re-designated White Sands Missile Range (WSMR) in 1958, a change that reflected the emphasis on the development of ICBMs and ABM systems that were a major focus at
the time due to the Missile Gap and the ongoing Cold War arms race. In 1962, WSMR initiated the Advanced Ballistic Re-Entry Systems (ABRES) program, which studied the re-entry
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characteristics of ICBMs using the sophisticated Radar Advanced Measurement (RAM) and
Radar Advanced Measurement Program for Analysis of Re-entry Techniques (RAMPART)
systems. The goals of this program were to improve both offensive and defensive systems (Feit
et al. 2014; WSMR 1968a). The ABRES program established the WSMR Green River Test
Site (GRTS), in Green River, Utah. It served as a launch site for the Air Force Athena missile,
which impacted at White Sands. The ABRES program launched Athena missiles from Green
River to WSMR until 1973. Following the Athena launches, the GRTS served as the launch
area for the Pershing missile through the mid-1970s (Feit et al. 2014; WSMR 1968a).
In addition to ICBM and ABM development, WSMR made important contributions to the
American Space Program. During the late 1950s and 1960s the centralized tracking, command,
and communications networks pioneered by Ozro Covington at WSMR became the basis for
the global networks created for support of the Mercury and Apollo Programs. WSMR participated in the tracking networks for the Mercury, Gemini, and Apollo Programs, using the AN/
FPS-16 radar to track the orbiting spacecraft (Corliss 1974; Tsiao 2008). Across the San Andres
Mountains from WSMR, the NASA Johnson Space Center established the Propulsion Systems
Development Facility (PSDF) in 1963 to support the development of Apollo propulsion and
power systems. In 1965, the PSDF was renamed the White Sands Test Facility (WSTF) and
it continues to be an important test facility of the Johnson Space Center today (NASA 2015).
WSMR also provided a launching location for testing of the NASA Little Joe II vehicle. The
Little Joe II was specifically designed to test the Apollo Launch Escape System (LES), which
separated the Apollo Command Module from the main vehicle body in the event of an emergency abort. The Little Joe II and the Apollo LES were tested at LC-36 between 1963 and
1966. LC-36 had formerly been the home of Redstone missile testing at WSMR.
As the American Space Program coalesced, the US and Soviet relations reached a dramatic
nadir during the Cuban Missile Crisis in 1962. Cuba, whose communist government had been
established in 1959, agreed to host Soviet MRBM and IRBM installations in mid-1962. These
missiles were equipped with nuclear warheads and could easily reach much of the continental US. The US promptly established a blockade against further Soviet missiles entering the
country and demanded that the existing installations be dismantled, resulting in a tense 13-day
standoff with the Soviet Union in mid-October of 1962. The stalemate was probably the closest
that the two nations came to an actual nuclear exchange during the Cold War. A settlement was
reached between President Kennedy and Soviet Premier Nikita Khrushchev, where the Soviets
would remove the nuclear weapons from Cuba in exchange for the US secretly removing nuclear equipped Jupiter MRBM installations in Italy and Turkey. As a result of the crisis, both
the US and Soviet Union undertook steps to improve communications, as expressed in the
establishment of the Moscow-Washington teletype hotline in 1963 (Salmon 2011:23).
On June 5, 1963, President John F. Kennedy visited WSMR to view a series of missile
demonstrations, an event known as Missile Exercise White Sands or Project MEWS (Eckles
2013:291). While the visit was brief, President Kennedy viewed firings of the Honest John,
Little John, Sergeant, and Hawk missiles from LC-32, followed by launches of the Nike Hercules, Navy Talos, and a Nike Zeus at LC-37 (Eckles 2013:292-293). The timing of President
Kennedy’s visit to WSMR was not coincidental, with the Cuban Missile Crisis less than a year
behind and the Missile Gap and Space Race still very prominent in the public consciousness.
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Earlier in the year President Kennedy attended
a similar demonstration at Redstone Arsenal,
and during the same tour he also visited the US
Air Force Academy and North American Aerospace Defense Command (NORAD) in Colorado. After the visit to WSMR, he continued on to
the Naval Ordnance Test Station, China Lake,
California where he observed another series of
weapons demonstrations. These highly publicized visits helped to encourage the public’s
confidence that America’s military and technological prowess remained competitive against
that of the Soviets (Eckles 2013:291).

Figure 11. President Kennedy shakes hands
during his June 5, 1963 visit to WSMR (US
Army photo).

During the early 1960s, the Army became concerned with the concept of Forward Area Air
Defense (FAAD). FAAD focused on ways to
protect frontline forces from low-flying strafing attacks from jet aircraft, and also focused on
weapons that could counter the quickly evolving threat of tactical helicopters. FAAD revolved
around the development of highly mobile air defense systems that could keep pace with troop
movements in the field or be man-portable, attributes that even the mobile Hawk system did
not possess. Several systems were developed in the effort to meet the need for FAAD defense,
but not all were successful. The Mauler system, a self propelled anti-aircraft missile unit, was
tested at WSMR in the early 1960s before the concept was abandoned due to a variety of technical problems. The more successful, man-portable Redeye system was also tested at WSMR
during the 1960s, and was eventually developed into the Stinger portable antiaircraft missile.
The Chaparral antiaircraft missile was a self propelled unit that utilized a missile based on the
Navy-developed Sidewinder, and was also under development at WSMR by the late 1960s.
Despite the thaw in US-Soviet relations following the Cuban Missile Crisis, the US soon became entrenched in another war against an expansionist Communist state in Asia. After a purported North Vietnamese attack on the USS Maddox and the USS Turner Joy in August 1964,
known as the Gulf of Tonkin incident, Congress passed a resolution proposed by President
Johnson to commit conventional US military forces to the conflict without an actual declaration of war (Lavin 1998:40). The military build-up on both sides of the conflict rapidly escalated in the following years, with the North Vietnamese Army (NVA) committing conventional
military and supporting the massive guerrilla campaign of the Viet Cong in South Vietnam.
In January 1968, the NVA and Viet Cong launched the widespread Tet Offensive across the
country, which caught US forces by surprise but ultimately was a tactical failure. However, the
Tet Offensive was an ideological success in that it made a victory in Vietnam seem unlikely to
the American public and caused a dramatic increase in the already simmering opposition to the
war (Lavin 1998:40; US Army Center for Military History 2009:214).
The 1960s were also an important period of development for a variety of tactical anti-tank
missiles at WSMR. The Shillelagh missile, a guided missile that was designed to be fired from
the barrel of the lightweight Sheridan tank, incorporated significant developments in line-ofsight guidance technology. The Shillelagh/Sheridan system did not prove to be very successful
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in the field, but its guidance system was improved and incorporated into the Tube-launched,
Optically-tracked, Wire-guided (TOW) anti-tank missile. The TOW was one of the most successful portable anti-tank missiles ever designed, variants of which were used well into the
21st century. Both the Shillelagh and the TOW were tested at the WSMR Small Missile Range
(SMR), and the anti-tank mission continued at the SMR into the 1970s with testing of the
man-portable Dragon system and the Copperhead guided artillery shell.
The incoming Nixon administration in 1969 inherited a very unpopular war, and began to take
steps to withdraw US forces while leaving South Vietnam intact. These efforts finally led to
the signing of the Paris Peace Accords in 1973, which established a temporary ceasefire and
allowed the withdrawal of US forces from Vietnam. South Vietnam nationalist forces were
expected to maintain the partition against North Vietnam without further US support. The
ceasefire was short-lived, and by 1975 the South Vietnam government had collapsed and Vietnam was reunified under a Communist regime (Salmon 2011:26).
Despite reduced spending on research and development due to the cost of supporting the Vietnam War, technological advances continued to be made at WSMR. During the early 1960s,
the Nike Zeus Ballistic Missile Defense system was tested at WSMR, after which field testing
operations for the missile were moved to Kwajalein Missile Range in the Marshall Islands. The
Nike Zeus was not deployed as an ABM system due to several concerns about its targeting capabilities. The improved Nike X system was developed at WSMR and incorporated a modified
Nike Zeus missile, now renamed the Spartan missile, and the high-speed Sprint missile. The
Sprint was developed and tested at WSMR at LC-50 (Eckles 2013:9). The Nike X also incorporated a new phased array radar system that was capable of detecting and tracking multiple
targets simultaneously, a major advance over the Nike Zeus. The prototype of this system, the
Multi-Function Array Radar (MAR), was built and tested at WSMR during the early 1960s
(Eckles 2013:456; Lonnquest and Winkler 1996:111). The Nike X served as the basis for the
Sentinel and Safeguard ABM systems proposed during the 1960s.
The Sentinel ABM system, reorganized as the Safeguard system in 1969, possessed political
momentum even though the prevailing anti-military sentiment of the time made the systems
unpopular with the public, particularly in cities where the missile batteries were to be installed.
The Federation of American Scientists added intellectual weight to the grass roots movement
that opposed the installation of a nationwide ABM system (US Army Center of Military History 2009:214). During the same period, the Soviet Union also developed and fielded a series
of ABM systems, including the Griffon, Galosh, and Gammon (Werrell 2005:189-191). The
Soviet investment in ABM systems was much higher than that of the US, estimated at $4 to 5
billion by 1967 compared to the $2 billion expended by the US (Werrell 2005:191). The continuing cost of developing these systems in order to maintain parity with US ABM technology
likely influenced Moscow to engage in arms limitation talks.
In 1969, the first of the Strategic Arms Limitation Treaty (SALT) talks was conducted in Helsinki, Finland. The SALT talks eventually led to the signing of the ABM Treaty by the United
States and Soviet Union in 1972. The ABM Treaty limited the number of both deterrent and
defense missile systems, and while research and development of these concepts continued,
it was at a much diminished scale for the remainder of the Cold War. By the mid-1970s the
ABM Treaty, along with increasingly negative public sentiments, ended the era of nationwide
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anti-aircraft and ABM systems. The funding for ABM systems dropped from around $1 billion
annually in the late 1960s to one-tenth that amount by 1980 (Werrell 2005:196).
Despite the reduction in defense budgets in the 1970s, pioneering efforts in new technology
continued at WSMR. Examples include early work on lasers and the study of atmospheric effects on laser beams (Eckles 2013:453). This work culminated in the Mid-Infra-Red Advanced
Chemical Laser (MIRACL) which was first fired or “lased” in 1980. In 1976, WSMR was
selected as the site of the DOD-wide laser development facility known as the High Energy
Laser System Test Facility (HELSTF), construction of which was undertaken at the former
MAR site during the early 1980s. By 1980, a detachment of the Navy responsible for the testing of sub-systems related to the Sea Lite Beam Director was stationed at WSMR (Bingham
1980:14). HELSTF was completed and officially operational in 1985, and the same year the
MIRACL laser was used to destroy a static Titan I booster (Bingham 1985:10).
The Navy also made significant technological advancements during the 1970s despite reduced
defense spending throughout most of the decade. The Three T missiles were gradually replaced
by the Standard Missile through the 1970s, and the Standard missile was incorporated into the
Aegis Combat System, a sophisticated weapon and target management system that could track
and engage numerous targets at a variety of ranges. The Standard missile series built upon the
Terrier and Tartar missiles, while the larger Talos was retired in 1979.
The reduced funding levels and transition to a volunteer force in the 1970s left the Army understaffed and poorly equipped, a period that historian Mary Lavin refers to as the “Hollow Army”
(Lavin 1998:52). However, by the mid-1980s the state of readiness of the Army conventional
forces was substantially improved due to the increased defense budgets of the Carter and Reagan administrations (Lavin 1998:52). The Reagan administration also launched the Strategic
Defense Initiative (SDI), a plan that would protect the US from a ballistic missile attack using,
in part, advanced concepts such as orbiting intercept systems and lasers. The SDI was promoted as an alternative to the deterrent measure of massive nuclear retaliation. The concept of
massive retaliation, or Mutually Assured Destruction (MAD), as a deterrent to nuclear attack
was established during the 1950s. MAD remained the major defense strategy against an ICBM
attack since ABM systems had been banned by treaty in 1972. With the SDI, President Reagan
sought to “create a nationwide defense shield against ballistic missiles that would make nuclear weapons impotent and obsolete” (Werrell 2005: 198; Lonnquest and Winkler 1996:116).
Although the deployment of ABM systems like those proposed in the SDI would violate the
ABM Treaty, there was no limitation on their research and development. The SDI program
never produced a functional system, but proponents of the effort hold that it hastened the end
of the Soviet Union by forcing it to invest in unproductive defense programs that overburdened
its already stagnant economy (Lavin 1998:58; Salmon 2011:28; 32).
The HELSTF facility and MIRACL programs at WSMR were part of the effort to develop
laser weapons for the SDI (Eidenbach et al. 1996:189; Eckles 2013:455). The Patriot Surface
to Air Missile (SAM), which would later become well known to the American public during
the Gulf War, was also developed in this period and deployed in 1984 (Werrell 2005:202-203).
The Patriot proved to be an effective ABM system against the Soviet-designed Scud missiles,
and was the only US ABM system actually used in combat (Werrell 2005:204). Also during the
1980s, the NASA WSTF became home to the primary ground terminal for the NASA Tracking

	

						

31

Historic Context

and Data Relay Satellite System (TDRSS), which continued the long association of WSMR
with the American Space Program. The TDRSS is the modern descendent of the NASA global
networks used for the Mercury and Apollo Programs (Tsiao 2008).
In DOD guidance, the year 1989 is generally acknowledged as the end of the Cold War period,
when revolutions against the Communist regimes in Poland, Hungary, East Germany, Bulgaria, Czechoslovakia, and Romania initiated the dissolution of the Warsaw Pact and the Soviet
Union. However, the Soviet Union was not officially dissolved until December 26, 1991. After
the collapse of the Soviet Union in 1991, WSMR focused on the development of technology
and weapons suited for the changing nature of defense programs in the Post-Cold War era. Examples of these systems include the Theater High Altitude Area Defense (THAAD) missile, a
modernized ABM system, and the Tactical High Energy Laser (THEL) System (Eckles 2013).

6.4 Fundamentals of Missile Ranges
Army guidance for determining historical significance under the NRHP criteria has categorized Cold War-era missile ranges as belonging to the sub-theme of Proving Grounds under the
encompassing Materiel Development category (Lavin 1998). These facilities do not operate
in a vacuum, however, as “the relationship between proving grounds and RDE (sic) centers
is complimentary and mutually supportive” (Lavin 1998:70). So it is important to make the
distinction between an entire military facility dedicated to the mission of testing rockets and
missiles and the individual facilities within the larger range that contribute to an actual live
rocket or missile test. Missile Ranges are discreet entities and, by their potentially catastrophic
failures in launch and impact phases, are typically far removed from populated areas.
There are only a handful of actual land-based missile test ranges in the US. The largest are
WSMR and the Naval Air Weapons Station (NAWS), China Lake, California. Containing land
masses of approximately two million and one million acres, respectively, these ranges are
designed to accommodate safe launches as well as ample impact areas for modern missile
systems which can travel extraordinary distances. There are also missile test sea ranges, such
as the Eastern Test Range and the Navy’s Point Mugu, where land or ship-based launches occur
and fall safely into the ocean. However, the logistics of locating instrumentation sites and the
recovery of launch vehicles and related materials are much more complicated at these over-water ranges. This makes the land-based ranges particularly valuable assets, especially for types
of testing that require extensive instrumentation and data collection.
A great deal of research and effort goes into getting a test missile or rocket to the actual launch
phase, much of it done in partnership with private industry. A single missile is often comprised
of thousands of components, the design and testing of which requires the efforts of numerous
engineers, technicians, and sub-contractors. A “launch complex” serves as the final destination
for a test article prior to launch, consisting of a distinct collection of buildings and structures
designed to prepare the missile for lift-off. Depending on the type of launch complex, typical
support facilities include launch pads, control rooms, assembly buildings, environmental conditioning chambers, general maintenance facilities, blast barricades, munitions storage magazines, instrumentation shelters and support buildings, and miscellaneous facilities. Depending
on the range and the types of missiles undergoing testing, the building types, construction
methods, and sizes can vary greatly.
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Central to all launch complexes is a launch or flight control building from which all launches
are controlled. Again, launch control building formats are largely determined by the type of
vehicles being tested and can range from simple barricades to elaborate, reinforced concrete
bunkers. However, almost all are permanently constructed and offer some degree of impact
protection. At LC-50, the control room is constructed within the large earthern berm that supported the launch tubes, providing extensive blast protection.
As mentioned earlier, missiles are comprised of numerous components, most of which arrive
for testing as individual components. These typically include the missile or rocket body, motor
(fueled either by liquid or solid propellant), electronic guidance systems, fuze (detonator), and
warhead. These are put together for testing in a specialized assembly building that usually
incorporates a characteristic two or three story “high bay” portion designed to accommodate
overhead cranes and upright assembly of the missile. As with other launch complex infrastructure, the types, construction methods, and sizes of assembly buildings are determined by the
needs of the missile undergoing assembly. LC-50 did not include on-site assembly facilities.
Instead, the missiles were checked-out and assembled at LC-38 and transported to LC-50 on a
transporter/loader vehicle (Piland 2006a:8).
The pre-launch process can also include environmental conditioning of test articles before
launch, particularly subjecting a launch vehicle to extreme heat or cold in order to evaluate performance during unfavorable conditions. Depending on the facility, the environmental testing
may be housed in simple, steel-frame buildings or in reinforced concrete structures to house
the heat and cold conditioning. In some cases, conditioning is not used to simulate climatic extremes but instead to maintain a missile within a prescribed temperature range prior to launch
to ensure its correct operation and performance.
Launch pads come in a variety of configurations from simple concrete pads to elaborately configured structures with built-in instrumentation, electrical, and control systems. Most missiles
are launched from removable steel frameworks or purpose built launchers which serve as the
mounting structure. In and around launch pads are a variety of steel superstructures, some that
serve as overhead gantry cranes, others for instrumentation mounts. Conversely, depending
on the type of missile, the launcher could be completely mobile, mounted on a truck, trailer,
or armored vehicle. At LC-50, four launch cells were constructed into a large, above ground
earthen mound to simulate a subterranean installation.
Immediately adjacent to launch pads can be found the ubiquitous blast barricade. These barricades are designed to provide protection for personnel and properties from testing activities
that produce heat and flame or that might result in an accidental explosion (Thompson and
Tagg 2007). The most common type are simple earthen berms, which offer excellent protection with a minimal investment. In some cases, these berms are mantled with asphalt to protect
them from erosion. Other blast barricades are constructed of reinforced concrete or heavy
timber structures infilled with earth. Blast barricades were not a major component of LC-50
since the control room was located within the earthen mound and the surface above the launch
cells was mostly clear of adjacent equipment or structures.
Munitions storage magazines are also typically found in the vicinity of launch facilities. While
the use of live warheads is not routine in missile testing, it does occur and accommodation
for the safe storage of such components must be considered. Often the magazines are used
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for storing squibs, fuzes, or arming devices that possess a small explosive charge. Magazines
consist of simple, concrete “box-types” and larger, igloo-types that are mounded with earth.
Common to all missile launch complexes are the often-overlooked below-grade cable trenches.
Cable trenches are subterranean reinforced concrete channels designed to be regularly accessible and are simply covered with heavy steel plates that can support vehicular loads. Similar
features used for the installation of cables into conduit are known as pull boxes. With more
permanent and often distant facilities such as camera shelters, the cables are installed into buried conduit with interspersed pull boxes, whereby technicians can pull the cables through the
conduit from grade. Like blast barricades and munitions magazines that provide protection for
technicians, it is critical to protect electrical and control wiring from the force and heat generated from the launches themselves. Subterranean routing also serves more prosaic functions; as
with urban utilities, underground installation reduces surface clutter and protects cables from
traffic and weathering.
During and after launch, a test article’s flight characteristics are captured through a variety of
instruments. Missile range instrumentation consists of two major types: optical and electrical.
Optical instrumentation includes tracking telescopes, fixed and tracking motion picture cameras, and cinetheodolites. Cinetheodolites combine a motion picture camera with a theodolite,
recording azimuth and elevation data on the film of the test flight. Electrical instrumentation
consists primarily of radar and telemetry systems. Instrumentation radars such as the AN/FPS16 provide high accuracy measurements of the test article’s speed and position in space, and
complement other data collection methods during test events. Radars are also critical for maintaining range safety as they allow range control to monitor a missile’s trajectory in real time. If
the missile begins to move outside its designated flight corridor, it can be shut down remotely
to prevent the missile from entering populated areas. Telemetry systems use sensors on-board
the test vehicle to relay information regarding its operation to ground recording stations via
radio transmission. Typical telemetry data includes measurements of skin temperature, internal
pressures, battery levels, fin positions, and timing information (Eckles 2013:156). Each of
these instrumentation devices is carefully synchronized to a central timing station to assure the
varied types of data are precisely aligned in time. Similarly, all range instrumentation is integrated into a precisely surveyed spatial grid that covers the range horizontally and vertically.
This allows all instrumentation measurements of a test article’s flight path to be translated into
highly accurate spatial coordinates. Support infrastructure for range instrumentation is typically substantial – entire buildings are utilized for instrumentation maintenance and storage, film
processing, and workshops. High quality instrumentation allows missile ranges to capture the
data needed to properly test and evaluate missile systems, and is also essential to maintaining
range safety. Eckles (2013:157) relates that for every significant test at WSMR, about half of
the data collection equipment used is dedicated to maintaining missile flight safety.
The destination of a missile after it is launched is an impact area or a target. Impact areas can
be as simple as demarcated areas on the ground, and the missile’s performance is evaluated by
how closely it strikes the designated target zone. However, since the mid-1950s most missile
systems are much more specialized and are designed to destroy aircraft, tanks, bunkers, or other missiles. For this type of testing more specialized targets are required. Anti-aircraft missiles
targeted “droned” surplus planes and dedicated aerial target drones such as the Ryan Firebee.
In many cases, the missile’s flight was programmed to pass within a close distance of the aerial
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target without actually impacting it, thus saving the drone target for another test while still
verifying the effectiveness of the missile. Special telescopic optical instrumentation is used
to record data on “miss-distance” for this type of testing. Drone aircraft made especially for
missile testing were first manufactured in the 1950s, and remain a mainstay of test range targets
today. Anti-tank missiles were tested against a variety of targets, including simple targets such
as wire mesh stretched across wood frames. Live anti-tank missiles were fired at steel plate
targets and obsolete tanks to evaluate armor piercing capabilities. Some missiles designed to
strike other missiles require the use of target missiles, which are usually retrofitted from retired
surplus missile systems. Examples of target missiles include the Speedball and Upstart, which
provided high speed targets for the testing of Nike Zeus during the 1960s. Later but similar
examples were the Vandal target missiles, which were repurposed surplus Talos missiles. For
some tests, WSMR launched missiles from off-range locations which safely impact within the
range boundaries, allowing for the testing of long range systems over hundreds of miles.
While the launch complexes at WSMR are widely variable as they were each designed to support different programs, most contain the typical launch complex elements as described here.
In order to provide a more comprehensive consideration of LC-50, the other primary WSMR
launch complexes and their defining programs are summarized in the following section. Following this discussion, a more detailed treatment of LC-50 and its role in the development of
nationwide air defense systems, a defining element of the Cold War, is presented. The specifics
of the LC-50 resources, their function, individual descriptions, and physical integrity are discussed in Chapter 7.

6.5 WSMR Launch Complexes
The Launch Complexes at WSMR are primarily located along the north side of Nike Avenue at
the southern end of the range (Figure 13). LC-50 is an exception as it is located north of Nike
Avenue and south of US 70 in an isolated location away from the other contiguous launch complexes. The identified launch complex areas along Nike Avenue are numbered LC-30 through
LC-42, but not all of these locations have been developed. WSMR documentation indicates
that LC-30, LC-31, and LC-39 to LC-42 as areas “reserved for launch complex expansion,”
and no construction is known to have occurred at these proposed launch complex locations
(WSMR 1968b:63). WSMR literature indicates that LC-30 and LC-31 are the two launch complexes nearest the main cantonment; however, neither of these locations is associated with any
substantial programs or construction (WSMR 1968b:63) and LC-32 is the first launch complex
encountered east of the cantonment with substantial built environment (Eckles 2013:7). Originally the launch complexes at WSPG were known as “Army Launch Areas,” and LC-33 was
Army Launch Area 1, LC-32 was Army Launch Area 2, and so on. The most commonly cited
explanation for the change in numbering, though possibly apocryphal, is that it was a product
of the competition between Cape Canaveral and WSMR as launch locations for the emerging
space program. WSMR advocates wanted to compare more favorably with the dozens of launch
complexes at Cape Canaveral, so the launch complex numerical designations were arbitrarily
started at 32 to sound more impressive (Eckles 2013:7-8). The primary launch complexes are
summarized beginning with LC-32, and then moving east along Nike Avenue. Other launch
complexes located elsewhere at WSMR and off-range are also summarized below following
the Nike Avenue areas.
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Figure 12. An overview map of the WSMR Nike Avenue launch complexes included in a 1968
summary report on the range (adapted from WSMR 1968a).

6.5.1 Launch Complex 32 (LC-32)
LC-32, originally Army Launch Area 2 (ALA 2), was established in 1955 in support of Hawk
and Sergeant missile testing. The Hawk launch area was located at the east end of the complex,
and the Sergeant at the west. This created a symmetrical plan for the complex, and both the
Sergeant and Hawk areas were designed with roughly similar layouts and features. Each area
had an independent blockhouse and launch pad connected by a subterranean cable trench,
along with attendant blast barricades, assembly buildings, and assorted infrastructure. The early symmetrical design of LC-32 was gradually modified and expanded through the 1960s in
support of the Hawk program, and eventually included a series of aerial target launch complexes along its eastern margin. As of 1968, the complex included four launch pads, a blockhouse,
and buildings for missile assembly, maintenance, check-out, communications, and storage
(WSMR 1968b). The complex was still primarily identified with the Hawk and Sergeant systems into the late-1960s. By the 1970s, the Sergeant missile was retired from Army service but
testing of improved versions of the Hawk system continued at LC-32. The Roland anti-aircraft
missile RDT&E program was conducted at LC-32 beginning in the 1970s, and aerial drone
target launch complexes were installed at the complex in the years 1975 to 1977. Other secondary programs that passed through the complex included the canceled Mauler Missile of the
1960s and the Patriot Missile. During the 1990s, the Hera target missile was launched from
LC-32 and a large climatic controlled assembly building and launch pad were constructed next
to the former Sergeant Launch Pad. The Hera assembly building was constructed on rails and
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Figure 13. A 1958 aerial photograph of the Hawk area at LC-32 (courtesy WSMR Museum Archives).

was moved away from the missile once it was ready to launch, in the same fashion as a gantry
crane. More recently, the complex hosted the NASA Orion Launch Abort System test and the
development of Japanese missile systems derived from the Patriot missile (Larry Carreras
personal communication 2015).

6.5.2 Launch Complex 33 (LC-33)
LC-33, originally Army Launch Area 1 (ALA 1), was the first launch complex established at
WSMR and is the most well known for its historic associations with early rocket and missile
launches at the range. The first rocket fired at WSMR, the WAC Corporal, was launched at
LC-33 in the fall of 1945 (Eckles 2013:8). The first American V-2 launch took place at LC-33
on April 16, 1946 (Eckles 2013:179). It was the primary Army launch complex at WSPG until
the mid-1950s, when the volume of test programs necessitated the construction of additional
launch complexes such as LC-32 and LC-37.
One of the first support structures constructed at LC-33 was the Army Blockhouse, which
was built at LC-33 between July and September of 1945 at a cost of $36,000. Constructed to
protect personnel and control equipment during launches, the blockhouse is one of the oldest
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surviving buildings at WSMR (Eckles 2013:177-178). The blockhouse was intended to withstand the impact of a V-2 missile crash; although at the time of its construction no standards
or guidelines existed for the construction of such a building. So the designers of the blockhouse, Dr. Del Sasso of Caltech and Lieutenant Colonel Harold Turner, simply relied on very
robust reinforced concrete construction, essentially “overbuilding” the blockhouse (Kennedy
2009:28). The outer walls of the squat, square building are 10 feet of reinforced concrete; the
pyramidal roof is 24 feet thick at its apex while the floor of the building is eight feet thick (Kennedy 2009:28). The building enclosed 937 square feet of interior space that housed the firing
controls and telemetry equipment. It is equipped with three viewing ports of blastproof glass
along with a blastproof steel door, and was also equipped with a wash-down system mounted
on the apex of the roof to decontaminate the building exterior in the event of a liquid fueled
missile explosion (Kennedy 2009:28).
One of the other early structures at the complex was the WAC Corporal Launch Tower. Standing 102 feet in height, it was constructed approximately 600 feet to the north of the blockhouse.
The tower guided the WAC Corporal for the initial portion of its flight until it gained enough
speed to self-stabilize, an arrangement that would soon also be used for the Navy Aerobee
sounding rocket series.
The early V-2 firings took place near the WAC Corporal Launch Tower and relied on German
field equipment to transport and erect the missile. The German designed and built Meillerwagon was a transport trailer with a built-in lift frame and hydraulics that lifted the V-2 into
an upright position on the firing stand. An extendable ladder and the Meillerwagon lift frame
provided access to the missile for additional preparation and servicing once it was in the vertical position (Kennedy 2009:38). This system was not ideal, and an improved gantry crane
was constructed between August and November 1946. The gantry crane at LC-33 is one of the
launch complex’s most visible structures. It consists of two 60 foot tall steel towers linked at
their tops by upper cross members and is nearly 30 feet wide. The towers are affixed to railroad
car wheels so that it can be moved along a set of tracks set into the concrete slab foundation of
the launch complex. The gantry was equipped with a hoist at its top to aid in missile assembly
and three sets of adjustable work platforms allowed stable access to the vehicle along its full
height. After a vehicle was erected and prepped for launch, the gantry could be moved out
of the way via the rails and electric motors that powered each wheel (Eckles 2013:176). The
gantry was used to assemble V-2, Hermes, Corporal, and Viking missiles at LC-33 in the early
days of WSPG.
LC-33 was also the location of several other historic early rocket and missile programs. These
included the Navy Viking sounding rocket, which was launched from LC-33 before the program was shifted to LC-35 in 1952 (Kennedy 2009:98). Also flown from LC-33 was the Hermes missile series, a developmental contract with GE that began with the assembly and testing
of the V-2, but also included an array of experimental projects. One was the Hermes A-1, an
antiaircraft missile that was based on the German Wasserfall prototype. Another prototype was
the Hermes II, which combined a modified V-2 booster with a second stage ramjet engine. It
was a Hermes II that went off course on May 29, 1947 and crashed in the outskirts of Ciudad
Juarez, Mexico (Kennedy 2009:57). The Bumper series, which combined a V-2 and a WAC
Corporal into a two-stage sounding rocket, was also a Hermes project that GE developed in
partnership with JPL (Kennedy 2009:49). The fifth launch in this series, the Bumper 5, reached
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Figure 14. A V-2 on the gantry at LC-33 in 1951 (courtesy WSMR Museum Archives).
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Figure 15. Static test of the Viking 7 at LC-33 in 1951. The LC-33 gantry is at the left of the photo
(courtesy WSMR Museum Archives).

an unprecedented altitude of 244 miles on February 24, 1949. At the time this was the highest
altitude ever reached by a manmade object (Kennedy 2009:51). On October 4, 1946, a V-2
carrying a special camera assembled by Clyde T. Holliday captured the first images of the earth
from space, showing the curvature of the earth clearly (Holliday 1950). Other missiles tested
at LC-33 were the Corporal, the Army’s first tactical missile, and early flight tests of the Nike
Ajax before the program was moved to LC-37.
LC-33 remained active through the 1960s, and a 1968 range summary described it as including 13 launch sites, two gantries, three blockhouses, several types of support buildings, and
several explosive storage bunkers (WSMR 1968b:62). The WAC Corporal Launch Tower was
dismantled after the completion of the program, but both the Army Blockhouse and V-2 Gantry
at LC-33 are preserved as historic structures. The historic core of LC-33 was named a New
Mexico State Historic Monument in February 1983, and was recognized as a National Historic
Landmark on October 10, 1985. Portions of the LC-33 are still in use today in support of the
Multiple Launch Rocket System (MLRS) and the Tactical Missile System (TACMS) (WSMR
2010).
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6.5.3 Launch Complex 34 (LC-34)
LC-34 supported testing of a variety of anti-aircraft missile systems during the 1960s and
1970s. As most of the systems fired at LC-34 were either mobile or man-portable, the complex
lacks the extensive support infrastructure associated with many of the WSMR launch complexes.
LC-34 was originally built to support the Redeye and Mauler anti-aircraft missile vehicle programs in 1962 (WSMR 1968b:62). The Redeye was a man-portable, shoulder fired anti-aircraft
missile system that was designed to counter low altitude aircraft threats. It was designed to be
used with the Mauler anti-aircraft missile to provide a layered FAAD system. The Mauler was
a self-propelled vehicle based system, which was ideal for its intended application. However,
the concept encountered many “packaging” and technological issues that slowed its development and ultimately led to its cancellation in 1965.
After the cancellation of the Mauler program, LC-34 was used in support of the Chaparral
anti-aircraft system. Like the Mauler, the Chaparral was a mobile, self-propelled system. It was
designed around the established Sidewinder heat-seeker missile, and the original prototype of
the system was developed and tested at NAWS China Lake, California. The Army adopted the
development of the system for use in FAAD in the wake of the Mauler program cancellation.
The Redeye missile underwent a series of improvements, and by the 1970s had evolved into
the Stinger missile. The Stinger was a man-portable, shoulder fired missile like the Redeye,
but was significantly more advanced. As an extension of the Redeye, Stinger firings were also
conducted at LC-34; in September 1976, Sergeant Richard Vincell was the first Army gunner
to fire the Stinger at LC-34 (Missile Ranger 1976:1).
In 1978, LC-34 hosted a joint firing program of the Roland missile. For this program, both
French and German Roland units and the American adaptation of the missile were tested to
evaluate compatibility and interchangeability of the different versions of the system (Missile
Ranger 1978:17).
Beginning in 1974, testing of the Navy Rolling Airframe Missile (RAM) was conducted at
LC-34. The RAM was designed to protect the fleet from anti-ship cruise missile threats and
was a very successful program. Modern variants of the missile have been adopted by the navies
of many allied nations. The RAM underwent an extensive improvement program and flight
tests of the missile against drone targets were launched at LC-34. The complex also supported
testing of various configurations of RAM missiles, support equipment, and launchers (WSMR
2010).

6.5.4 Launch Complex 35 (LC-35)
LC-35 is another early launch complex at WSMR, and was established in 1946 by the Navy
Unit at WSMR. A blockhouse was constructed as part of the complex, and was essentially a
slightly smaller version of the Army Blockhouse at LC-33. LC-35 is most well known for the
USS Desert Ship LLS-1 (Land Locked Ship 1) which provides a realistic replica of a Navy
ship for the testing of ship borne missile systems. The Desert Ship was added to the complex
in 1951 (Eckles 2013:205). A replica deckhouse of a CG-10 class cruiser ship was added to the
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complex in 1954, to the east of the Desert Ship, and both remain in use today (WSMR Museum
2015b).
In 1947, the first launch tower for the Aerobee sounding rocket was constructed at LC-35. The
Aerobee was a high altitude sounding rocket that was similar in concept to the older WAC
Corporal but offered improved altitude and instrumentation capabilities. In 1965, the Aerobee
launch tower at HAFB was relocated to LC-35 and established near the existing tower. The
dual Aerobee launch towers allowed the Navy to effectively double the instrument payload of
the Aerobee by launching two at once. The first Aerobee double launch occurred on April 14,
1966 with the Aerobee launches occurring eight minutes apart (Eckles 2013: 204). Some later
launches were synchronized, with both Aerobees launching simultaneously. The last Aerobee
launch from the dual towers occurred in 1986; in later years the two towers were dismantled
(WSMR Museum 2015b). Most of the research and sounding rocket launches are now conducted at nearby LC-36.
A replica ship deck was constructed to the north of LC-35 in 1949 for a test known as Operation Pushover. In these early days of V-2 testing, data was needed for many aspects of V-2
launches including the question of what would happen if a ready-to-launch V-2 toppled over
on a ship’s deck during a sea launch. Operation Pushover provided answers to this question,
and a fully fueled V-2 was rigged to topple over onto the deck during the launch sequence. This
caused a large explosion that ripped a substantial hole in the deck (Helfrich 2007:4).
The Navy Viking research rocket launches nine through 12 were launched from LC-35 after
the program was relocated there from LC-33 in 1952. A gantry crane and a blast pit were added
to LC-35 to support the Viking launches, and Viking 9 blasted off from LC-35 on December
5, 1952 (Helfrich 2007:4). Viking 12, the last of the series launched at WSPG, was fired from
LC-35 in 1955 (Kennedy 2009). The Viking gantry was relocated to Cape Canaveral, Florida
to be used with the Vanguard program, America’s first satellite launch vehicle that was based
on the Viking. The blast pit was filled in sometime around 1960 as it created pedestrian and
vehicular hazards (Helfrich 2007:4-5).
LC-35 was a significant testing location for the Talos missile, testing of which was conducted
at WSMR for over 20 years (Helfrich 2007:5). Rail launchers for the Terrier and Tartar missiles
were also installed at the complex. Although the early RDT&E testing of the Terrier and Tarter
was conducted at China Lake, California, the testing program for these missiles was consolidated to LC-35 in 1966 (Helfrich 2007:5; Kennedy 2009:144). During the mid-1960s, the
development of the Advanced Surface Missile System began, and this evolved into the Aegis
Combat System. The Standard Missile-2 and Aegis fleet fire control system were tested at LC35 before the system entered Navy service in 1983 (Helfrich 2007:6).
In 1977, a Navy Mk 39 5/54 Gun weighing over 73,000 pounds was relocated to LC-35 as
part of the testing program for the 5-inch Guided Projectile program (Helfrich 2007:6; WSMR
Museum 2015b). A Mk 5 Guided Missile Launcher was moved to LC-35 in 1977 for testing
of the Standard family of missiles, which included the Terrier Extended Range and Tarter
Medium Range missiles. Standard Missiles were also launched as part of the Vertical Launch
System (VLS) testing at LC-35 (WSMR Museum 2015b). The VLS allowed more missiles to
be carried aboard ships and launched at higher firing rates. The VLS is now the standard launch
system used by the US Navy (Helfrich 2007:6).
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In more recent years, LC-35 supported testing of the Evolved Seasparrow Missile (ESSM),
various improved versions of the Standard Missile family, Sea Lance, and Vertical Launch ASROC systems (WSMR 2010). The LC-35 5-inch gun was last fired in 1996, and it was moved
to the WSMR Missile Park in 2006. The Mk 5 Launcher was also moved to the Missile Park in
2006 (WSMR Museum 2015b).

6.5.5 Launch Complex 36 (LC-36)
LC-36 was originally constructed for RDT&E support of the tactical Redstone missile. It originally included a single launch pad and a track mounted gantry large enough to assemble and
prepare the large Redstone missile for launch. The Redstone launches at LC-36 ended by
1962, and the launch complex was then used by NASA for launches of the Little Joe II (Eckles
2013:9). The Little Joe II was a special purpose launch vehicle designed for the testing of the
Apollo Launch Escape System (LES). The LES was an emergency rocket system that would
pull the Command Module away from the launch vehicle in an abort situation, launching the
crew to safety. The LES would then deploy a parachute recovery system for a safe landing
(Dotts 1973). The Little Joe II followed the original Little Joe, which had served the same
purpose for the earlier Mercury space capsule. As the Apollo capsule was much larger than the
Mercury capsule, the Little Joe II was also larger in order to properly simulate the diameter
of the Saturn rockets that were used to launch the actual Apollo space capsule. The Redstone
gantry was modified for use with the Little Joe II, and the system was tested at LC-36 between
1963 and 1966, with launches simulating the LES system at various flight stages (WSMR
Museum 2015c). On January 20, 1966 the final Little Joe II vehicle was launched from LC-36
and began a programmed tumble maneuver nine miles downrange at an altitude of nearly 15
miles; the LES functioned perfectly and fired the abort rocket carrying the command module
away from the vehicle before landing by parachute (WSMR Museum 2015c).
Following the completion of the Little Joe testing, LC-36 was adopted by the Navy for a long
series of sounding rocket launches. The Navy Research Rockets Branch at WSMR provided
launch services at LC-36 for a number of organizations, often sponsored by NASA, Naval
Research Laboratory (NRL), and the USAF (WSMR Museum 2015c). Many universities with
upper atmospheric and space research projects had experimental payloads carried aloft by
sounding rockets launched at LC-36, and the Navy and the New Mexico State University
(NMSU) Physical Science Laboratory (PSL) provided the necessary technical support (WSMR
Museum 2015c).
One of the most long-lived sounding rockets was the Aerobee, originally developed by the
Johns Hopkins University APL for the NRL. All Aerobee sounding rockets were tower-stabilized during launch, and a launch tower was established at LC-36 when the launches were
relocated there from LC-35 in the 1960s. Additional facilities were added in 1968 for the Aerobee 250 test program (WSMR 1968b:64). Numerous Aerobee sounding rockets, including
the 150, 250, and 350 series, were launched from LC-36. The distinctive Aerobee 350 launch
tower at LC-36 is enclosed in its lower portion, with the tower extending through the apex of
the pyramidal roof. Another well-known sounding rocket, the Black Brant, was also launched
from LC-36 beginning in the 1970s. The Black Brant was built by Canadian firm Bristol Aerospace and it was introduced in 1961. The Black Brant series has an excellent success rate and
remains in use today.
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Figure 16. The Little Joe II on its launcher at LC-36 in 1966. The assembly gantry has just been
removed in preparation for launch (courtesy WSMR Museum).
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LC-36 continues to be used as the primary sub-orbital rocket launch facility at WSMR. As of
2010, it is described as including four active launchers with environmental shelters and one
mobile launcher (WSMR 2010).

6.5.6 Launch Complex 37 (LC-37)
LC-37, originally known as Army Launch Area 3 (ALA-3), was the primary launch location
for Nike Ajax and Nike Hercules RDT&E. Early testing of the Nike Ajax was located at LC33, but it was gradually shifted to LC-37 during the early 1950s (Piland 2006b:4). The complex
includes seven Nike launch sections with varying degrees of completeness; some were minimal
installations while others included launch crew bunkers (Piland 2006b:4). The Integrated Fire
Control (IFC) complexes for the Nike systems were located near the south end of the complex,
just north of Nike Avenue. The various Nike tracking and guidance radars were co-located
near the IFC complexes and were replaced and modified as the Nike series progressed from the
Ajax, to Hercules, to Improved Hercules (Piland 2006b:5). At the west end of the complex are
several Quonset buildings and the former Nike Assembly and Test building, as well as several
Nike Ajax fueling stations (Piland 2006b:4).
The Hibex and Upstage missile programs were active at the complex in the late 1960s (WSMR
1968b:64). The Hibex launch area was established west of the Nike Assembly and Test building, and 10 Hibex missiles were launched there in 1965 and 1966. As the Nike Hercules missiles were phased out in the 1970s, the volume of activity at LC-37 gradually decreased. More
recently, this area was converted to the THAAD launch area (Piland 2006b:5). The Advanced
Gun Munitions Test Site (aka Squirt Site) was also established at LC-37, which consists of a
gun mount structure, a permanent bunker, and a related concrete pad. The site was also used
for firings of the VLS (WSMR 2010).

6.5.7 Launch Complex 38 (LC-38)
LC-38, formerly Army Launch Area 5 (ALA 5), was originally developed to support the development of the Nike Zeus Anti-Ballistic Missile system (Eckles 2013:9). The Nike Zeus was
the nation’s first missile specifically designed to intercept ICBMs and it was a complicated
and elaborate system that required state of the art radar and computer systems. The Nike Zeus
development was authorized in 1957, and the first firing of the Nike Zeus A occurred in August
1959 while the first launch of Nike Zeus B took place a year later. A total of 72 Nike Zeus
launches took place at WSMR, and launches of the missile were also conducted at Point Mugu
California, and at Kwajalein Island in the Pacific (Piland 2006c:5).
As originally built, the Nike Zeus launch area at LC-38 consisted of two RDT&E launch
cells, each with an associated earthen blast berm. Another tactical launch cell was located in
the launch area, which was also associated with a launch control building separated from the
launch cell by an earthen blast berm. Additionally, the five radar facilities required for the detection, targeting, and guidance of the missile were located at various positions across the complex (Piland 2006c:4). Most of the assembly and checkout of the Nike Zeus was completed in
a large hangar building known as Missile Assembly Building 16 (MAB 16) visible from Nike
Avenue. A water tower located near this building is also prominent from Nike Avenue. Sprint
missiles were also assembled at LC-38 before being transported to LC-50 for firing (Piland
2006a). A large igloo style building was located in the western portion of the complex where
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Figure 17. Layout map of LC-38 as it appeared during the mid-1960s (adapted from Piland 2007a).

final assembly and explosives handling took place (Piland 2006c:4). The launch complex also
included a dedicated airstrip and a mess hall, which was unique among the WSMR launch
complexes (Piland 2007a:4).
The Nike Zeus eventually shifted into the more advanced Nike X, which became the basis for
the Sentinel and Safeguard national missile defense systems. The Sprint missile, developed as
part of the Nike X system, was assembled and checked out at LC-38 but launched from LC-50.
The next iteration of the Nike X missile — the Spartan missile — was not tested at WSMR,
but was launched from the KMR in the Pacific (Piland 2007b:4).
After the Sprint program ended in 1970, LC-38 began to be used by Raytheon for the SAM-D
program (Piland 2007b:4). The SAM-D system was eventually developed into the Patriot
air defense system, and the Raytheon Patriot still utilizes the LC-38 facilities today (Eckles
2013:9; Piland 2007b:5). The SAM-D and Patriot program developed a new launch area to
the north of the old Nike Zeus launch cells (Piland 2007b:5). The Vulnerability Assessment
Laboratory (VAL) converted a shielded room within the Nike Zeus Discrimination Radar (DR)
building to an Anechoic (non-reflective) chamber during the 1980s, but it was later destroyed
in a fire (Piland 2007b:5).

6.5.8 Launch Complex 50 (LC-50)
LC-50 was built expressly for the Sprint missile, which was part of the Nike X BMD system,
later the Sentinel and Safeguard systems. Also known as the Sprint Site, the launch complex
is located in a somewhat unusual location to the north of the Nike Avenue launch complexes
and south of Highway 70 (Eckles 2013:9). As the focus of the current inventory, LC-50 and
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its involvement in the Nike X development and subsequent programs is discussed in detail in
Section 6.7.

6.5.9 The Small Missile Range
The SMR is located north of Highway 70 and is not part of the Nike Avenue group of launch
complexes. The SMR is a functional launch complex, but also included downrange instrumentation and impact areas that allowed it to serve as a semi-independent sub-range within WSMR
for the testing of small rockets and missiles. The SMR was established in 1953 and largely
supported testing of the Loki anti-aircraft rocket, a barrage rocket system that was based on
the German Taifun prototype. After the cancellation of the Loki program in 1955, the SMR
continued to support a number of tactical missile test programs, particularly anti-tank systems.
Testing of these smaller programs at the SMR kept the main launch areas along Nike Avenue
available for bigger projects and also reduced the need for road closures due to overflights
of US 70 (Eckles 2013:28). The SMR also featured an independent instrumentation network
that allowed it to operate in a relatively autonomous fashion from the main range instrument
network. The SMR instrument network consisted mostly of high-speed cameras that were
suitable for the shorter ranges and altitudes anticipated of the SMR programs, and this network
of camera shelters is one of the defining attributes of the complex.
Testing activities at the SMR began with the Loki Program in 1953, although further development of the Loki as an anti-aircraft weapon was halted in 1955. However, the Loki saw a
much longer service life as the Loki-Dart sounding rocket. On the heels of the Loki, testing
of the Little John Rocket began in 1956, and the Dart Anti-Tank Missile underwent testing at
the SMR beginning in 1954. The Dart development was canceled in 1958, but it was the first
of several anti-tank developments tested at the range. The Little John was tested at the SMR
through the early 1960s, and continued to be used as a range workhorse test vehicle into the
1970s. These three programs were largely responsible for the construction of many of the
buildings present at the SMR today.
The Lacrosse missile was tested at the SMR during the late 1950s and early 1960s, and briefly
entered service before being retired in 1964. The anti-aircraft Redeye and Mauler systems
were also tested in part at the SMR during the early 1960s prior to the establishment of LC-34,
although only the Redeye entered service with the Army, eventually evolving into the Stinger
system. Also during this period, the Shillelagh Program initiated testing and development at
the SMR, beginning in 1963. The Shillelagh/Sheridan gun launched missile program was very
active at the SMR throughout the 1960s. The TOW and Dragon anti-tank missiles were also
tested at the SMR during the late 1960s and early 1970s. By the early 1970s, the Copperhead
guided projectile, a non-rocket guided artillery round, began testing at the SMR. The Copperhead testing was the major testing activity at the SMR through the 1970s. Anti-tank weapon
development at the SMR continued with the Kinetic Energy Missile (KEM) testing of the
1980s, including the Air Force Hyper-Velocity Missile and the follow-on Line-of-Sight Anti-Tank (LOSAT) missile in the 1990s.
The SMR also was an important location in the development of sounding rockets for the study
of upper atmospheric conditions and meteorological research, and many examples of this technology were in fact pioneered at the SMR. The Loki-Dart, Super Loki, All Purpose Rocket for
Collecting Atmospheric Soundings (ARCAS), XM-75, and High Altitude Research Project
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Figure 18. A 1951 map of the SMR with inset drawings of its camera shelter buildings.

(HARP) gun launched probes all underwent testing and development at the SMR. Some of
the sounding rockets, such as the Loki-Dart and Super Loki, were regularly launched at the
SMR for many years as part of the ongoing Atmospheric Science Laboratory (ASL) meteorology program, and the spent motors of these rockets remain scattered across the SMR today.
Through these sounding rockets, substantial contributions were made to the scientific study
of the upper atmosphere, and the monitoring of upper atmospheric winds was also critical in
plotting trajectories for missile test flights.

6.5.10 Up-Range and Off-Range Launch Complexes
By the end of the 1950s, Army missiles were capable of ranges exceeding the boundaries of
WSMR, and the Army began to consider ways to extend the boundaries of the range, at least
temporarily. By 1960, the Army had established land-use agreements with private land owners
at the range’s northern boundary which allowed a 40 by 40 mile extension to be used temporarily for long range tests. This area was known as the Firing In Extension (FIX) area (Eckles
2013:249) and allowed for additional space for longer missile flight tests and also provided a
safety buffer for missiles that impacted at the northern limits of the range.
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The northern range area also provided locations for launching missiles as targets to be intercepted over the central part of the range by missiles launched from the Nike Avenue launch
complexes. During the 1960s, the Zeus Up Range Facility (ZURF) was established approximately 90 miles north of the main WSMR cantonment, a few miles northwest of the Trinity
Site. The small launch area was used to launch Nike Hercules missiles south as targets for the
Nike Zeus missile (Eckles 2013:133; WSMR 1968b:64).
Another up-range launch complex is the Navy Satellite Uprange Launch Facility (SULF) Site
located at the northwest end of the range. This facility includes a blockhouse, assembly building, environmental shelter, and several Navy missile launcher rails (WSMR 2010). Refurbished Talos missiles, known as the Vandal, were launched from SULF Site as targets for the
Navy Standard Missile and the HELSTF laser. The Storm Target Missile, similar to the Hera,
was also launched from this location for intercepts mid-range (Eckles 2013:23). The WSMR
website also notes that this facility is used “to launch technology demonstrators or unique
science and engineering payloads into sub-orbital trajectories” (WSMR 2010).
During the THAAD and Patriot Advanced Capability 3 (PAC-3) testing of the mid-1990s, a
small permanent launch complex was established within the FIX area on the Donaldson Ranch.
This small launch complex and supporting instrumentation sites were established in 1994 and
thus dubbed LC-94 (Eckles 2013:250). The complex supported launches of the Hera and Storm
Target Missiles and included a large rail mounted environmental shelter for the assembly and
pre-flight conditioning of the missile (Eckles 2013:250). The Hera was also launched at LC-32
and a similar shelter is found there.
Although the FIX improved the distance missiles could safely travel within WSMR, it was still
not enough space for long distance flight tests of systems like the Redstone and Pershing. In
order to adequately test the long range capabilities of systems like the Redstone, Sergeant, and
Pershing, the Army began to plan for an extended firing corridor involving leased or purchased
tracts of land outside of WSMR. By 1958 the Air Force had successfully flown Matador and
Mace missiles, early versions of cruise missiles, 700 miles from HAFB to Wendover, Utah
(Eckles 2013:248). The concept of extended off-range firings was validated, but the logistics
of land-use agreements, evacuations, safety corridors, and booster drop zones took WSPG
planners several more years to overcome.
In 1960, WSPG worked out an agreement to use Fort Wingate outside Gallup, New Mexico for
Redstone flight tests. Fort Wingate was a WWII-era munitions depot that was no longer used as
of 1960. The plan was to launch Redstone from Fort Wingate to impact areas within the large
range interior of WSPG; however, the effort was canceled and no Redstone missiles were ever
launched from the Fort Wingate site. Although Fort Wingate was not used for Redstone launches, it was later used for launches of the Pershing missile beginning in 1963 (Eckles 2013:254).
In the 1990s, the site was used again for launches of the Hera and Storm Target Missiles for
testing of the THAAD and Patriot PAC-3 missiles. Established in 1996, the Hera launch site at
Fort Wingate became known as LC-96 and includes administrative offices, a missile assembly
building, launch control shelter, and a launch pad with environmental shelter (WSMR 2010).
The launch pad and shelter are similar to those at LC-32 and LC-94 (Larry Carreras personal
communication 2015).
The earliest true off-range firings were of the Sergeant missile which was launched from a site
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Figure 19. Flight path of Athena missiles launched from GRTS to WSMR (adapted from WSMR
1968b).

on the San Augustin Plains outside Datil, New Mexico in 1963. The San Augustin Plains site
was only a temporary location and did not include any substantial infrastructure or facilities
(Eckles 2013:252; Wind and Sand 1963:1).
Perhaps the most developed and best known off range location is the GRTS located outside
Green River, Utah. The GRTS was established in support of the ABRES program in 1962,
which studied the re-entry characteristics of ICBMs using the sophisticated RAM and RAMPART systems. The goals of this program were to improve both offensive and defensive systems (Feit et al. 2014; WSMR 1968a). The ABRES program launched a sub-scale Air Force
ICBM missile known as the Athena, which impacted at White Sands. The ABRES program
launched Athena missiles from GRTS to WSMR from 1964 until 1973. Following the Athena
launches, the GRTS served as the launch area for the Pershing missile through the mid-1970s
(Feit et al. 2014; WSMR 1968a). As of the late 1960s, the GRTS included three launch pads,
two AN/FPS-16 radar installations, one blockhouse, an operations building, magazines, a meteorological rocket launch facility, and a variety of pre-manufactured steel buildings (Eckles
2013:254; WSMR 1968b:64). Other off-range locations in southeastern Utah used for Pershing
launches included Gilson Butte and Black Mesa, but these locations primarily consisted of
permanently located survey points for use in situating mobile instrumentation and tactical
launcher systems (WSMR 1968b).
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6.6 Nike, Nationwide ICBM Defense, and Safeguard
LC-50 was expressly designed for testing of the Sprint missile. The Sprint missile system
was an integral component of probably the most sophisticated ABM system developed during
the Cold War. ABM systems, also known as BMD systems, were an outgrowth of the US air
defense systems that were developed after WWII. The most successful and widely deployed of
these air defense systems were the Nike variants, the evolution of which eventually led to the
development and testing of the Sprint Missile. In order to provide a complete context for the
Sprint, the trajectory of the Nike missile family that led to its development is provided.

6.6.1 The Nike Ajax Missile System
The Nike I, which would be re-designated the Nike-Ajax in 1956, was the world’s first supersonic missile system. The origins of the missile date to WWII when the success of both Allied
and Axis bombing campaigns made it plain to American military planners that more effective
anti-aircraft weapons would be needed to ensure national security in any potential future conflicts. The development of high speed jet aircraft in the near future would also make effective
air defense more difficult, and require defense systems more sophisticated than the existing
anti-aircraft gun batteries. With these concerns in mind, the Army Ordnance Department made
the development of a guided anti-aircraft missile system a priority in the US missile program.
A contract was awarded to Bell Telephone Laboratories (BTL) for a complete study of such a
weapon system, and the project was named Nike after the Greek winged goddess of victory.
The study concluded in 1945 that the existing missile, radar, and computer technologies developed during the war could be combined and improved into a complete weapon system. The
Army amended the BTL contract to include the design and development of the Nike system,
and BTL chose Douglas Aircraft Company as a key subcontractor. Douglas in turn awarded
subcontracts to Aerojet and Jet Propulsion Laboratories for work on the propulsion system in
the fall of 1945 (Kennedy 2009).
The initial Nike design, the Nike-46, consisted of two stages; a solid fuel booster and liquid
fueled second stage. The booster used in the early design proved to be problematic, and a
booster developed for the Navy Terrier program was adapted for the Nike, which gave the missile a longer and more streamlined profile than the early prototype (Kennedy 2009:130). This
change was part of the Nike-48 series tested in 1948. Also during 1948, the radar and computer
components were developed by BTL based on systems that had been used for the direction of
anti-aircraft guns. The Nike-48 series was successful enough that it served as the basis for
the final design of the missile. On November 27, 1951 the Nike successfully intercepted and
destroyed a drone B-17 bomber flying at an altitude of 29,000 feet over WSPG (Eidenbach et
al. 1996:43; Kennedy 2009:133).
The early firings of the Nike occurred at LC-33, where many of the historic early launches at
the proving ground were conducted. Gradually, the test launches were moved to Army Launch
Area 3, which later became known as LC-37. When exactly the Nike program was moved to
LC-37 is not clear, but the move probably occurred in the early to mid-1950s (Piland 2006b).
The Army carried out most of the Nike Ajax test launches at LC-37 as well as test launches of
its replacement, the Nike Hercules system. The last Nike Hercules was launched there in 1967

	

						

51

Historic Context

by BTL (Piland 2006b).
Due to the Korean War and concerns about security at home and overseas, many missile systems were placed on expedited development schedules (referred to as “crash programs” by
the DOD), including the Nike. As a result, the first production version of the Nike, called the
Nike I, was launched in early 1952 despite the need for additional R&D work on the system.
Additional modifications and improvements were still being made to the Nike I system as late
as 1955 when the Nike I was listed as a standard system by the Army (Kennedy 2009:135). The
final Nike I missile was almost 20 feet long and 12 inches in diameter and possessed a range
of about 25 miles. The missile traveled at speeds up to 1,600 miles per hour and could reach an
altitude of 15 miles. It was equipped with three warheads that would detonate into a cloud of
shrapnel designed to maximize damage to enemy aircraft (Eckles 2013:245).
BTL delivered the first complete prototype Nike battery system to the Army in 1953 for end-user tests and evaluation. The Army activated the first anti-aircraft guided missile unit later that
year, and initiated a “Package Training Program” for tactical training of troops in the use of the
Nike system. This training fell under the purview of the Army Air Defense Artillery School at
Fort Bliss; however Fort Bliss lacked sufficient space for the Nike program to operate (Kennedy 2009:135). In order to safely test the Nike batteries, the Army designated a location in
the northwestern corner of WSPG as the Red Canyon Range Camp in the fall of 1953. The
camp consisted of a headquarters and living area near the base of Chupadera Mesa, a missile
assembly area several miles to the west of the main camp, and a launching area located several
miles beyond the assembly site. Conditions at the camp were initially very primitive, with tents
providing the only shelter. These conditions were gradually improved, and by the mid-1950s
the camp included a mess hall, barracks, headquarters and administrative buildings, motor
pool, dispensary, recreation and service clubs, shower and latrine facilities with running water,
a swimming pool, a post exchange, a fire department, and even a theater (Kennedy 2009:136).
One of the most unique buildings at the RCRC was a chapel that Army personnel built in their
spare time mostly from scavenged materials (Eckles 2013:242). The RCRC even had its own
mascot; a domesticated wild burro named Nike.
The Army established RCRC as a temporary solution to training troops in the operation of
the Nike batteries, the use of which was not to exceed a couple years. In actuality, the RCRC
remained very active until 1959 when the McGregor Range northwest of Fort Bliss was established as its replacement. During its six years of operation more than 3,000 Nike missiles were
launched at the RCRC. Most of the launches were aimed at Radio Controlled Aerial Targets
(RCATs). The RCAT was a small propeller-driven drone aircraft with a wingspan of 12 feet
equipped with radar reflectors to make them appear as a larger, bomber-sized target on the Nike
targeting radar (Kennedy 2009:138; Eckles 2013:241).
The RCRC played an important role in generating positive public relations for the Nike Ajax
program. The Nike Ajax batteries were to be placed around major cities to provide anti-aircraft
defense, locations where Soviet bombers carrying atomic weapons presented a particular threat.
Many cities were resistant to the installation of the Nike missiles, sometimes literally in their
backyards. The Operation Understanding (OU) program was an effort to educate municipal
authorities about the system and ease public fears surrounding their installation. The program
invited city officials from host cities to tour the RCRC and view demonstrations of the system
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in action, and was credited with easing the local political resistance to many Nike installations
(Eckles 2013:243). The first Nike Ajax battery was installed at Fort Meade, Maryland and was
fully operational on May 30, 1954. Nike Ajax batteries were installed in defensive locations
around major cities and industrial areas across the nation with 222 Nike Ajax sites installed in
the continental US and an additional 24 built in Europe by 1958 (Kennedy 2009:138).
Each Nike installation was divided into an administrative area, the IFC area, and the launcher area. Each launcher area included a launch control trailer, a standardized assembly and
test building of cinder block construction, launchers, and fueling facilities. The missiles were
stored in underground magazines at most installations to economize on the acreage needed for
the site. The IFC consisted of several trailers, a generator powerplant, and three radar units
(Federation of American Scientists 2014a). The first radar was a long range acquisition radar
called the Low Power Acquisition Radar (LOPAR), which detected incoming targets. Once
acquired, the target location was transferred to the Target Tracking Radar (TTR) which tracked
the target and provided its coordinates to the guidance computer located in the command trailer. The third radar was the Missile Tracking Radar (MTR) which tracked the Nike Ajax missile
on its way to the target and also provided its coordinates to the guidance computer. Working
in concert with the guidance computer, the TTR and MTR guided the missile to the intercept
point where the computer transmitted the detonation signal to the three warheads on the missile. The administration area usually consisted of a barracks, mess hall, and a recreation/supply
building, all of which were of cinder block construction. While the administration area was
often located adjacent to the IFC or launcher area, the IFC and launcher locations had to be
separated by at least 1,000 yards for the system to operate (Federation of American Scientists
2014a).

6.6.2 The Nike Hercules Missile
The development of the system that replaced the Nike Ajax, the Nike Hercules (originally
known as the Nike B) system, started in 1953. The Nike Hercules was a larger missile that
possessed a longer range of up to 90 miles and was capable of carrying a nuclear warhead. The
Nike Hercules was also capable of greater speed and altitude than its predecessor, traveling as a
fast as 2,700 miles per hour and altitudes up to 28 miles (Bender 2004). The nuclear capability
of the Nike Hercules was an important asset to military planners who were concerned that large
bomber formations would overwhelm the Nike Ajax system by sheer numbers. The Nike Ajax
could only track one target at a time, and was unable to coordinate launches between batteries.
It was hoped that the nuclear capability of the Nike Hercules would enable a single missile to
destroy large formations of bombers (Kennedy 2009:138-139). The nuclear warhead carried
by the Nike Hercules was the W-31 variable yield unit, which could be adjusted to yields of 3,
20, or 40 kilotons (Bender 2014). It also did away with the liquid-fueled second stage of the
original Nike, relying on a more reliable solid-fuel design. The Nike Hercules continued to use
the same radar and computer systems as its predecessor, but the systems were upgraded with
solid state electronics (Lonnquest and Winkler 1996:108).
Some improved versions of the missile were also capable of targeting missiles; in 1960 a Nike
Hercules intercepted a Corporal missile during a test over WSMR, the first time a missile had
been successfully intercepted in flight (Kennedy 2009:140). The Nike Hercules intercepted
another Nike Hercules missile later the same year at WSMR (Walker et al. 2003:26). The
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system could also be used as a surface-to-surface missile within ranges of about 114 miles,
which was the transmission range limit of the
MTR used in the system (Bender 2014). The
Nike Hercules began to replace the original
Nike batteries in 1958, and continued to do so
until the last Nike Ajax was retired in 1964.
In total, the DOD installed 145 Nike Hercules systems across the country (Kennedy
2009:140).
Since the V-2 attacks on London during
WWII, defense against ballistic missiles
had been a significant concern for military
planners. However, since the delivery of an
atomic weapon was only possible by bomber
aircraft at the time, the development of defensive missile systems focused on anti-aircraft
oriented systems such as the Nike. However,
by the late 1950s the Soviets had long-range
missiles capable of carrying nuclear warFigure 20. A Nike Hercules missile on launcher
heads, which rendered the use of aircraft as a
rail at LC-37, July 1971 (US Army photo).
delivery vehicle obsolete. In order to counter
this threat, new, more sophisticated missile
defenses were needed. These new ABM systems became the focus of defensive missile development during the mid-1950s.

6.6.3 Nike Zeus, Nike X, and Sprint
The Army decided that rather than developing a new system, it could adapt the existing Nike
Hercules anti-aircraft system into an ABM system. A contract for the development of this
system was awarded to Bell Laboratories of Western Electric (who had designed the original Nike) in 1957, and the new missile was named the Nike Zeus (Lonnquest and Winkler
1996:109). Additional impetus was given to the development of the system by the successful
launch of a Soviet ICBM in August of 1957, followed by the launch of Sputnik in October of
that year (Missile Defense Agency 2009).
An intense inter-service rivalry developed between the Air Force and Army over the development of ABM systems, with each branch promoting its own developments. The Air Force had
been conducting its own program under Project Wizard for the development of a high-altitude
missile defense system. However, in 1958 the Secretary of Defense assigned the development
of ABM systems to the Army based on the promising developments of the Nike Hercules system (Lonnquest and Winkler 1996:109).

Nike Zeus
The Nike Zeus system was designed as a modular system that could be tailored to fit the needs
of individual installations. The system incorporated four different radar systems. The first was
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a long range acquisition radar called
the Zeus Acquisition Radar (ZAR).
The remaining three were used for targeting and guidance of the missile; the
Discrimination Radar (DR), the TTR,
and the MTR, all of which were coordinated via the Target Intercept Computer (Missile Defense Agency 2009).
Early development of the system once
again took place at WSMR, where the
Nike Hercules was also undergoing
testing. The first Nike Zeus was fired
at WSMR on December 16, 1959 at
the recently constructed LC-38 (Eidenbach et al. 1996:89). The system
successfully intercepted a Nike Hercules missile over WSMR in late
1961, after which field testing operations for the missile were moved to the
KMR in the Pacific. At the Kwajalein
test site the program had a string of
successes intercepting Titan and Atlas
ICBMs from mid-1962 through late1963 (Missile Defense Agency 2009).

Figure 21. A West Point Class poses in front of the Nike
Zeus at WSMR (photo courtesy US Army Space and
Missile Defense Command).

Despite the apparent need for an
ABM system like the Nike Zeus and
the promising results from testing, the
system was controversial and had many skeptics in the scientific and political arenas. In particular, President Eisenhower and his defense secretaries were concerned that the available
technology was not sufficiently advanced and that the estimated 15 billion dollars required
to deploy the system would be spent on an ineffective and quickly outmoded system (Missile
Defense Agency 2009). As a result, the Eisenhower administration decided against pushing
the Nike Zeus into deployment but authorized funding for continuing R&D on the system, a
situation that persisted into the Kennedy administration (Lonnquest and Winkler 1996:110).
Although successful in test scenarios, the Nike Zeus possessed several critical shortcomings
that would have limited its effectiveness in real-world situations. These issues were mostly
related to its ability to differentiate real targets from decoy countermeasures or other debris
(such as discarded booster stages) associated with incoming ICBMs. The Nike Zeus was designed to intercept incoming ballistic missiles at high altitudes out of the atmosphere in order
to allow sufficient time for interception. However, it is much easier to differentiate a warhead
from other objects in the lower atmosphere due to the filtering effects of aerodynamic drag.
In the atmosphere, the heavier warhead will continue to move quickly while lighter objects
such as dummy warheads or chaff will be slowed by drag or burnt up entirely. Unfortunately,
intercepting targets at lower altitudes in the atmosphere pushed the minimum response time of
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the system. Additionally, like its predecessors, the Nike Zeus radars could not track multiple
targets which left it susceptible to saturation by a massed missile attack. The system radars
could also be rendered temporarily “blind” by the ionization effects generated from detonating a nuclear warhead in the atmosphere. This effect could be triggered by detonation of its
own warhead, or an enemy warhead, rendering it blind to additional ICBMs trailing the first
(Missile Defense Agency 2009:11-12). Due to these shortcomings, the Nike Zeus was never
deployed although testing continued until 1964 at WSMR and 1966 at the KMR (Missile Defense Agency 2009:14).

Nike X and Sprint
The follow-up ABM program designed to correct the limitations of the Nike Zeus was the Nike
X program, which was formally initiated in 1963. The Nike X was designed as a layered ABM
system with both high and low altitude interceptor missiles. The high altitude interceptor missile was a modified Nike Zeus missile, now renamed the Spartan missile, which operated at altitudes of 70 to 100 miles. The low altitude interceptor was the new high-speed Sprint missile,
which operated at altitudes of 20 to 30 miles. The Sprint was developed and tested at WSMR;
it was assembled and checked out at LC-38 and launched from LC-50 (Eckles 2013:9). The
Nike X also incorporated a new phased array radar system that could detect and track multiple
targets simultaneously, a major advance over the Nike Zeus. The prototype of this system, the
Multifunction Array Radar I (MAR-I), was built and tested at WSMR during the early 1960s
(Eckles 2013:456; Lonnquest and Winkler 2009:111).
Although the Nike X promised to overcome the shortcomings of the Nike Zeus system it
replaced, deployment of the system was met with public and political opposition based on the
belief that the system would upset the balance of nuclear weapons power between the US and
the Soviet Union. The Soviets argued that if the system was as effective as it was promised to
be, then the US could launch a first strike without fear of retaliation. Analysts also argued that
the loss of the ability to retaliate might cause the Soviet Union to launch a preemptive attack.
Additionally, the war effort in Vietnam made funding the deployment difficult, and the growing anti-war sentiment among the American public was extended to the installation of ABM
systems (Lonnquest and Winkler 1996:111).
By this time, the Peoples Republic of China had also developed nuclear capabilities, detonating
an atomic bomb in 1964. Defense analysts anticipated that the Chinese would develop ICBMs
by the 1970s, creating a second source of nuclear missiles for the US to contend with. Additionally, during 1966, intelligence reports indicated that the Soviets were deploying their own
ABM system around Moscow (Walker et al. 2003). This added pressure for the US to deploy
some kind of ABM system and in 1967 Secretary of Defense Robert McNamara announced
the deployment of a modified version of the Nike X called the Sentinel system (Walker et al.
2003:54). The Sentinel used elements of the Nike X system, including the Sprint and Spartan missiles, coupled with a massive long range radar called the Perimeter Acquisition Radar
(PAR) for detection and the shorter range Missile Site Radar (MSR) for targeting and guidance.

6.6.4 Sentinel, Safeguard, and SALT
The Sentinel system met much of the same opposition as the Nike Zeus, with critics concerned that it might provoke the Soviet Union into a preemptive strike. Citizens of urban areas
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scheduled for the installation of Sentinel missile batteries worried that in the case of a nuclear
assault, the presence of the system might subject their cities to heavier nuclear bombardment
in an attempt to overcome the capabilities of the system (Lonnquest and Winkler 1996:112).
Faced with widespread public opposition and diplomatic difficulties with the Soviet Union,
President Nixon opted to re-structure the Sentinel system. The system would only be deployed
to protect the nation’s nuclear assets to preserve its retaliatory strike capability. This also meant
the system would be installed far from major cities, thus avoiding most public opposition.
President Nixon referred to the new system as the Safeguard to emphasize its defensive nature,
anticipating that by not defending the nation’s cities with ABM systems the Soviets would be
reassured that the US would never conduct a first strike (Lonnquest and Winkler 1996:113).
President Nixon stated that the three goals of the Safeguard system were to preserve the US retaliatory strike capability against a direct attack from the Soviet Union, protect against possible
future nuclear attacks from China, and to protect the country from an accidental launch from
any other source (Walker et al. 2003:64).
As proposed in 1969, deployment of the Safeguard system called for a dozen locations in
the continental US (Walker et al. 2003:65). However, the Safeguard ABM system still faced
opposition in the Senate and Congress, as well as from various special interest groups. As a
result, by 1970 construction funding for only two Safeguard sites had been appropriated. By
the time construction was underway on these sites, in North Dakota and Montana, the ABM
Treaty of 1972 had been signed. The ABM Treaty was the end result of the Strategic Arms
Limitation Talks (SALT) that began in 1969 with the Soviet Union. The ABM Treaty limited the development and deployment of ABM systems, which significantly changed national
defense planning. In particular, the ABM Treaty limited the US to one Safeguard installation
at an ICBM site and one to protect Washington D.C. (Walker et al. 2003:67). An amendment
to the ABM Treaty in 1974 limited the number of ABM sites to one, so the Washington D.C.
Safeguard location was never constructed (Walker et al. 2003:68-69). Since construction of the
Grand Forks, North Dakota site was well underway, by default it became the single treaty-permitted Safeguard ABM installation. Designated the Stanley R. Mickelson Safeguard Complex
(SRMSC), it was the only Safeguard complex ever built.

6.6.5 The Stanley R. Mickelson Safeguard Complex
The ultimate destination of the Sprint missile after it progressed through testing at LC-50 and
the KMR was the SRMSC. The SRMSC was constructed to protect the Minuteman ICBM missiles at the nearby Grand Forks AFB in the event of an ICBM attack from the Soviet Union or
China. The Grand Forks AFB 321st Missile Wing operated a series ICBM sites with a compliment of 150 Minuteman II missiles. The ICBM launch sites were spread across a 6,500 square
mile area, roughly the size of the state of New Jersey. The 321st Missile Wing was the last
Minuteman detachment formed, and the installations originally housed Minuteman II missiles
that were upgraded to Minuteman III missiles during the early-1970s. Dependent on the scale
and location of the ICBM attack, the SRMSC also possessed the capability to protect other
regional ICBM installations or population and industrial centers (HAER 1997). The SRMSC
was actually composed of six independent sites centered around the village of Nekoma in
Cavalier County, about 100 miles northwest of Grand Forks, North Dakota.
The SRMSC relied on two massive phased array radar installations, the PAR and MSR, each
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Figure 22. The MSR pyramid of the SRMSC complex (HAER 1997).

of which was designed as a self-sufficient installation manned by full time, on-site personnel.
The MSR was the largest component of the SRMSC, covering 470 acres with the massive
truncated pyramid of the MSR radar structure itself as the focal point of the complex. The
MSR complex also included Spartan and Sprint missile installations along with headquarters,
housing, and administrative areas. The MSR radar equipment was housed within the enormous
reinforced concrete Missile Site Control Building (MSCB), which enclosed some 127,000
square feet of floor area across two subterranean main levels. The above ground radar turret,
which resembles a truncated pyramid, supported the four phased array units of the MSR. The
above-ground radar turret portion of the building was 79 feet in height and approximately 79
feet square (HAER 1997).
The other primary radar installation of the SRMSC was the PAR, which was located outside the
village of Concrete, North Dakota, about 30 miles from the MSR. The PAR was also housed
in a substantial concrete structure; the rectangular reinforced concrete building is 120 feet high
and was for a time the second tallest building in North Dakota. The PAR was constructed with
over 17 million pounds of steel reinforcing rods and 58,000 cubic yards of concrete to harden
it against the blast and radiation effects of a nuclear near-miss (HAER 1997: Keep 2016). The
phased-array PAR radar was oriented to the north to detect incoming Soviet or Chinese ICBMs
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on flight paths over the north pole; the
PAR could purportedly detect objects
the size of a basketball at a range of
2,000 miles (HAER 1997). The PAR is
the only component of the SRMSC that
remains in service today.
Four Remote Sprint Launch (RSL) sites
were positioned around the central MSR
roughly to the northeast, northwest,
southeast, and southwest. The RSL sites
ranged from 10 miles to 22 miles from
the MSR, and were arranged to minimize
intercept times to the probable trajectories of incoming ICBM reentry vehicles
(HAER 1997). The RSLs were hardened
against nuclear blast effects and were
capable of operating independently
while sealed against an incoming attack.
The individual RSL sites occupied 37
to 45 acres of land, substantially more
than LC-50, as they were built to operate autonomously with their own power
and physical plant facilities. Each site
included sentry stations, heat sinks, fuel
storage tanks, waste stabilization ponds,
a Sprint missile launch area with 12 to
16 Sprint launch stations, and a buried control room structure. The control
structure, or Remote Launch Operations
Building (RLOB), was a buried, single
story, reinforced concrete buildings that
was approximately 142 by feet and 17
Figure 23. Map of a typical SRMSC RSL installation
feet high and accessed by tunnels that
(HAER 1997).
averaged 90 feet in length (HAER 1997).
The Sprint missile launch stations were
generally located two to three hundred
yards away from the underground RLOB within a separately fenced launch field. Each RSL
was surrounded by a chain link fence with access via a sentry station (HAER 1997).
Even as the SRMSC was constructed, the Safeguard deployment was steadily scaled down and
the nature of the ICBM threat evolved. The Chinese ICBM threat was slower to materialize
than originally projected by defense planners. Concurrently, the Soviet Union developed Multiple Independently Targetable Reentry Vehicle (MIRV) equipped ICBMs. MIRV technology
allowed a single ICBM to carry multiple warheads, each of which can be directed at separate
targets, maximizing the threat posed by each ICBM. The US developed MIRV warheads for
the Minuteman ICBM in 1970, and by 1975 the Soviet Union had developed MIRVs as well
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(Federation of American Scientists 2014b).
The SRMSC was only in operation for a year as it became obvious that the single location
would be of minimal viability in the case of a massed missile bombardment, particularly
against Soviet MIRV equipped missiles. On September 28, 1975, the same day the SRMSC
became fully operational, the House Appropriations Committee recommended the deactivation
of the facility by the end of the fiscal year (Walker et al. 2003:76). The Army operated the
SRMSC for a year in order to gain operational experience of the system, and the complex was
decommissioned in 1976. At the time of its completion, the construction of the SRMSC was
the single largest contract ever awarded by the US Army Corps of Engineers, valued at 468
million dollars (HAER 1997).
The massive concrete pyramid of the MSR remains the most often photographed aspect of
the SRMSC today. As part of the facility decommissioning, the launch silos were stripped of
equipment and sealed and the phased array radar and computer systems removed from the
MSR. Many of the subterranean portions of the RSLs and MSR flooded as the facility’s drainage pumps were no longer operated after the closure of the complex. Many of the SRMSC
installations have been sold via government auction to private land owners; in 2012 the MSR
site was sold to a Hutterite religious sect based out of South Dakota for 530,000 dollars. The
Hutterite sect, who are a branch of the Christian Anabaptist movement that includes the Amish
and Mennonites, have offered to sell the MSR property to Cavalier County for 3.5 million dollars. At least one of the Sprint RSL sites is also for sale as of this writing (Cleveland 2017). One
major component of the SRMSC remains in operational capacity today; the PAR long range
detection radar was incorporated into NORAD beginning in 1977 (Walker et al. 2003:77). The
PAR today serves an important role in the Air Force space tracking network and is operated by
the USAF 10th Space Warning Squadron (HAER 1997).

60								

A National Register Inventory and Evaluation of Launch Complex 50 at White Sands Missile Range,
Otero County, New Mexico

6.7 The Sprint Missile and LC-50
The Sprint Missile was initially developed as part of the Nike X system as a low attitude, fast
response interceptor missile which operated at altitudes of 20 to 30 miles. The Sprint missile
was developed at LC-38 and LC-50, but only launched from LC-50 (Eckles 2013:9). The
Sprint was a short range, high speed missile designed to intercept incoming ICBMs in the lower reaches of the atmosphere if they escaped interception by the longer range Spartan missile.
At this stage in their flight, ICBM reentry vehicles are traveling at maximum speeds and the
Sprint had to fly extremely fast to intercept them. The Sprint missile was most likely the fastest
man-made object in the world at the time; it reached a speed of Mach 10 in approximately five
seconds and generated acceleration forces of 100 Gs during its boost phase (Eckles 2013:9).
For comparison, the average human being can withstand about 5 Gs of vertical acceleration
forces. In the words of Doyle Piland who worked with the Spartan system at WSMR and the
KMR:
In unclassified briefings, they would say that the time from launch until it had
traveled a mile was less than a heartbeat. The words fast, quick, etc. are grossly inadequate to describe the Sprint. Sudden and instant are more appropriate
words [Piland 2006a:4].
Due to the low-altitude of the planned Sprint intercept, the blast effects of the Sprint nuclear
warhead could cause collateral damage to ground installations. It was therefore mostly planned
for deployment at “hardened” sites such as ICBM installations. The Sprint was also equipped
with a neutron bomb warhead, which presented less pronounced thermal and blast impacts
compared to a traditional thermonuclear warhead. In theory, the blast from the neutron war-

Figure 24. Aerial overview of LC-50 soon after it was constructed, c. 1965, view to the east (courtesy
WSMR Museum).
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Figure 25. A Sprint missile takes flight from LC-50, circa late-1960s (courtesy WSMR Museum
Archives).

head would damage electronics and the actual incoming warheads themselves without causing
them to detonate (Parsch 2004a).
LC-50 was built expressly for testing of the Sprint missile, which was part of the Nike X BMD
system, later the Sentinel and Safeguard systems. Also known as the Sprint Site, the launch
complex is located in a somewhat unusual location to the north of the Nike Avenue launch
complexes and south of Highway 70 (Eckles 2013:9). The construction of the complex began
in 1964 and the first Sprint launch took place on November 17, 1965 (Piland 2006a:5).
The Sprint was designed to be housed and launched from a protective silo, and several of these
were constructed at LC-50. The silos were designed to be built underground, but the proximity
to the water table at the LC-50 location required that the silos be constructed into an artificial
hill to avoid inundating them. These above ground, but buried, silos at LC-50 were referred to
as “test cells” (Eckles 2013:9). The Sprint missile was assembled and inspected at LC-38 then
it was transported to LC-50 on a transporter/loader vehicle and loaded into the test cell (Piland
2006a:4). The mound included four such test cells, one of which was used for instrumentation
only. A long ramp extending from the mound allowed access for the transporter/loader vehicles
that delivered the missiles to the test cells. Built into the central portion of the mound was a
reinforced concrete bunker structure that served as a control room and a personnel shelter
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Figure 26. Mosaic sequence of Sprint launch from LC-50 (courtesy WSMR Museum).
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(Piland 2006a:4). At the bottom of each test cell, beneath the loaded Sprint missile, was a
dome shaped device. This device acted as a piston, which was driven by an explosive charge.
Upon launch, the Sprint was blasted out of the cell vertically by the piston device. The Sprint
launched so quickly and with such minimal preamble that ordinary test cell doors would not
open quickly enough. Instead the Sprint used expendable fiberglass and foam lids that were
perforated by explosive charges as the missile launched, allowing the Sprint missile to blast
through them as it exited the test cell (Missile Ranger 1968:4). The first stage of the missile
fired after it cleared the cell by a few feet, rapidly accelerating it towards the target (Piland
2006a:4-5). At its maximum speed, the air drag on the missile’s skin heated it hotter than the
interior of the missile’s solid propellant motor, causing it to glow incandescently (Federation
of American Scientists 1998).
One significant mishap occurred during the testing of the Sprint at LC-50. During the third
Sprint launch on March 15, 1966, the missile misfired on launch, resulting in a “hangfire” situation with the unfired missile still in its test cell. Standard protocol called for a 30 minute wait
prior to investigating the cause of the failure, and after the half hour had passed, the Sprint crew
cautiously exited the control bunker and started preparations for investigating the cause of the

Figure 27. A Sprint missile in a test cell at LC-50, c. mid-1960s (courtesy WSMR Museum).
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Figure 28. LC-50 Site Plan, circa 1965 (from WSMR Public Works Drawing WS-EM).
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Figure 29. Sprint test cell cover at LC-50 (courtesy WSMR Museum).

Figure 30. Property 25090 Instrumentation Tunnel, c. 1965 (WSMR Museum
Archives 07.048.658).
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Figure 31. LC-50 launch tubes, May 11, 1965 (WSMR Museum Archives 97.180.357).
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Figure 32. Control room construction, February 16, 1965 (WSMR Museum Archives
97.180.357).

Figure 33. LC-50 control room, c.1965 (WSMR Museum Archives 07.048.658).
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Figure 34. Overview of damaged north launch cell at LC-50, 1965 (WSMR Museum Archives
92.180.340).

failure. At that moment, the missile exploded in its test cell. The explosion frightened the crew
on the ground at the base of the test cell mound, but caused no injuries (Eckles 2013:9; Piland
2006a:5). The explosion destroyed the test cell and as a result of the close call, standard wait
times for hangfire malfunctions were extended to two hours (Piland 2006a:5).
A total of 42 Sprint missiles were launched from LC-50, with the last launch occurring on
August 12, 1970. Further tests of the Sprint were launched at the KMR in the Pacific, where
most of the operational tests of the Safeguard missiles were conducted.
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6.8 LC-50 Instrumentation
A series of instrumentation installations were installed both within LC-50 and at outlying locations to record motion, position, velocity, acceleration, and attitude data on the launch phase
of the Sprint missile (Goode 1964). The instrumentation installations consisted of 18 launcher
camera stations installed on a loop road around the base of LC-50 and within the launcher cells
themselves. Four new fixed camera sites were installed beyond LC-50 at distances ranging
from approximately 500 meters to over a kilometer; these locations were identified as the Alex,
Bunch, Chew, and Doric Sites. Five cineotheodolite installations, three new and two existing,
were also dedicated to the Sprint testing. The new cinetheodolite stations constructed for the
program were the Ortho, Glover, and Zebra Sites, and the existing cinetheodolite sites incorporated into the Sprint instrumentation network were the George and Fox Sites (Goode 1964).
Additionally, eight mobile telescope sites were identified for support of the Sprint testing.
These sites were designated as the T-62 to T-67 Sites, and the T-193 and T-200 Sites.
The majority of the instrumentation sites involved in the Sprint instrumentation network have
long been decommissioned and the instruments removed. Typical of many WSMR instrument sites, these instrumentation sites involved minimal constructed infrastructure that usually
consisted of concrete slab foundations atop earthen mounds. The cinetheodolite sites were
equipped with Astrodome instrument shelters and the camera sites were equipped with small
modular storage buildings. The mobile telescope sites consisted of a concrete slab foundation
situated atop an earthen mound with associated electrical service. Except for the launcher
camera locations located immediately outside LC-50 and within the fenced complex, these
instrumentation sites were located at isolated locations far outside the actual LC-50 facility
itself. As the primary LC-50 facility — as demarcated by the associated property fence — is
the focus of the current inventory, these outlying instrument locations were not included in the
current inventory effort.
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6.9 LC-50 after Sprint
The early developmental tests of the Sprint missile were conducted at LC-50, with the last
launch from WSMR in August, 1970. After the LC-50 test flights, the Army moved further
operational testing of the Sprint missile to the KMR where additional successful flights took
place through 1973. The Army awarded a contract to Martin Marietta in 1971 for an improved
Sprint II missile that would incorporate enhanced maneuverability and faster launch times;
however, no flight testing of the Sprint II ever took place, primarily due to the limitations of
the ABM Treaty with the Soviet Union (Parsch 2004a). The ABM Treaty did not directly halt
Sprint testing at LC-50, which had successfully concluded prior to the signing of the treaty in
1972.

Stinger
Designed expressly for the Sprint testing, LC-50 was not as amenable to adaptive re-use with
different programs as other WSMR launch complexes. Its location away from Nike Avenue
also made it less accessible. Much of the Sprint equipment and materials were removed from
the complex, which appears to have been idle during the mid-1970s until it was re-used for
Stinger missile testing during the late-1970s. The Stinger was a shoulder-launched surface-toair missile system that was later adapted for use as a vehicle and helicopter-launched system; it
was an improved version of the earlier Redeye missile that was tested at WSMR. The fact that
LC-50 was a former ABM development site made it subject to limitations of the ABM Treaty

Figure 35. LC-50 circa 1978 (WSMR Museum Archives 07.048.658).

	

						

71

Historic Context

and the site was only re-used for test programs that were clearly non-ABM related.
The manportable anti-aircraft Stinger missile was one such program, and other lateCold War programs tested at LC-50 were
tactical anti-aircraft and anti-tank missiles.
The High Energy Laser Tactical Air Defense System (HELTADS), or related components, also appears o have been briefly
tested at LC-50 around the same time as the
Stinger missile.

RAM
A more substantial test program related to
the RAM was undertaken at LC-50 during
the 1980s. The RAM missile derives its
name from the fact that it rolls during flight
as it is not stabilized in flight using traditional control surfaces (Polmar 2005:519).
The missile was designed to counter anti-ship cruise missiles and was developed
in cooperation with Germany during the
mid-1970s. The original RAM was largely
assembled using standard components from
contemporary missiles; it used the motor
from the Army Chaparral, the warhead
from the Sidewinder, and infrared seeker
of the Stinger missile. The first prototypes
flew as of the late-1970s, but the system
went through a lengthy testing and evaluation period that extended through most of
the 1980s. The RAM entered service with
the Navy in 1992 and modernized variants
of the system remain in service today with
the US and allied nations (Parsch 2006;
Polmar 2005:519). LC-50 was used as a
“target” for Vandal target missiles as part of
the RAM testing, which were intercepted
by the RAM to simulate ship-based missile
defense. Various improvements, such as
electrical and HVAC, were made to LC-50
during the tenure of the RAM testing at the
complex.

Figure 37. A Stinger shoulder launched missile
(courtesy US Army Redstone Arsenal).

Figure 36. An EFOGM missile (US Army photo).
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Figure 38. A Navy RAM Launch from LC-50 in 1983 (courtesy WSMR Museum Archives).

EFOGM
During the 1990s, the Enhanced Fiber Optic Guided Missile (EFOGM) was tested at LC-50.
The EFOGM was an anti-tank and anti-helicopter missile that was optically guided, similar to
the TOW missile. The EFOGM was equipped with a camera in its nose and spooled out a fine
fiber optic guidance wire as it flew. The guidance wire acted as a data link that transmitted the
nose camera’s image to the operator who remotely guided the missile to its designated target.
Unlike the TOW, the EFOGM was launched vertically and impacted armored vehicles on a
high arc trajectory from above. This was an effective strategy as the tops of many armored
vehicles and tanks are lightly armored (Parsch 2004b). The high arc trajectory also allowed
the missile to be launched and controlled from behind cover. The EFOGM concept was first
developed in the 1980s, but was not extensively tested until the 1990s. The EFOGM was tested
as a technology demonstration program and did not enter into full production nor issued as
a standard weapon. Further funding for the program was canceled in 2002 (Parsch 2004b).
Several additions were made to LC-50 in support of the EFOGM testing, and this program and
the LOSAT test program are largely responsible for the current physical condition of LC-50.
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Figure 39. A Humvee mounted LOSAT firing at the SMR, circa 2000 (US Army photo).

LOSAT
The LOSAT missile was an extension of the 1980s USAF Hyper-Velocity Missile (HVM) program. Both systems were KEMs which relied on high projectile speed and density to achieve
kinetic-energy penetration of armor. The LOSAT was conceived as a next generation guided
anti-tank missile, but the program underwent only sporadic development until 1997 when it
was reorganized as a Humvee mounted system to be produced by contractor Lockheed-Martin.
The system was to replace the TOW system on the Humvee and Bradley fighting vehicles, and
also replace the Dragon (Missile Ranger 1990). However, the Army canceled further development of the system after 2004 due to its high per unit cost compared to existing systems such
as the TOW, various technical issues, and the diminished need for specialty anti-tank systems
like the LOSAT in post-Cold War warfare (Meyer 2014; Parsch 2004c). Some of the recent
additions made to the complex in support of the late and post-Cold War programs are discussed
in the following descriptive section on the recorded LC-50 resources.
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7. Description of Resources
The LC-50 inventory effort resulted in the recordation of two historic architectural resources.
As part of the inventory methodology, less significant resources representing remnants of LC50 supporting infrastructure were recorded as features and are described in tabular form in
Appendix A. A total of 45 features were recorded in association with the buildings, structures,
and objects at LC-50. The recorded WSMR properties were assigned a HCPI number and were
documented on WSMR-specific HCPI forms, and the inventory was logged as NMCRIS activity number 138219. The HCPI documented properties consist of Property 25090, the integrated
launch and control facility at LC-50, and Property 25092, an above ground water storage tank.
The recorded resource locations are displayed in Figure 41.
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 B.

7.1 Property Types
The recorded properties at LC-50 fall into three functional categories of properties whose
purposes are reflected architecturally and functionally. These categories are Launch Control
Facilities, Missile Launch Facilities, and Miscellaneous Facilities.

7.1.1 Launch Control
Launch Control facilities house the personnel and equipment that controlled the firings at the
launch pads, and often take the form of a concrete blockhouse. A “blockhouse” is a military
term for a single building fortification or redoubt, the construction of which dates back to medieval times. At missile ranges, launch control blockhouses are usually constructed to provide
some degree of impact and blast protection against a mishap during the launch sequence or
an errant missile; the degree of protection is usually scaled to the type of missile being tested
and proximity to the launch site. At LC-50, the launch control complex is contained within
the same mound that supported the Sprint test cells. The location within the mound provided
substantial blast protection despite the relatively close proximity to the Sprint launch area.
The incorporation simulated the actual underground RSL area RLOB that was eventually constructed as part of the completed SRMSC.

7.1.2 Launch Facilities
Launch facilities generally consist of concrete launch pads and associated equipment that support rockets and missiles during the actual launch. These facilities can take a wide variety of
forms depending on the vehicle in question, including subterranean installations such as silos.
Launch facilities at LC-50 are part of the same above ground mound (Property 25090) that
houses the complex’s control area. The original launch facilities at LC-50 consisted of four
Sprint launch cells, essentially missile silos, located at the east end of the mound; the launch
cells themselves were mostly below grade, with only the tops of the cells exposed at the launch
area surface. The cells were surrounded by a large asphalt and concrete pad that provided maneuvering room for the Sprint transporter/loader vehicles to operate. The Sprint launch cells
were later capped with concrete and the upper steel collars of the cells torch-cut flush with the
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Figure 40. Recorded resources at LC-50, post-Cold-War properties identified in callout boxes.
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pad surface. The launch area surface was later used for testing of Stinger and LOSAT missiles.

7.1.3 Miscellaneous Facilities
Not all facilities fit neatly into categories and, depending on the type of site, the function of
support facilities can vary greatly. At LC-50, these miscellaneous facilities consist of general
infrastructure structures, primarily a water storage tank (Property 25092).

7.2 Building Styles
In terms of “style,” the buildings, structures, and objects recorded at LC-50 are primarily determined by functional aspects and not easily categorized. These facilities were purpose-built for
function and lack most attributes typical of defined architectural styles. While DOD guidance
recognizes that some utilitarian facilities derive stylistic cues from the Modern movement,
this subtle evocation of the Modernistic design style is not in evidence among the properties
at LC-50.
Although architectural styles as traditionally defined are not present among the recorded resources, LC-50 is notable because it is a unique, possibly one-of-a kind complex. The LC-50
launch complex essentially served as a prototype Sprint missile installation, the precursor to a
limited number of RSL missile launch sites that were constructed as part of the SRMSC complex in North Dakota. However, due to the limited depth to the water table at LC-50, which is a
common situation in many areas of the enclosed Tularosa Basin, it was necessary to construct
the site within an above-grade earthen mound. The Property 25090 mound included both the
Sprint missile test cells and the control room complex, along with the required electrical and
instrumentation infrastructure. In the actual SRMSC RSL installations, the missile cells or
launch silos were located several hundred yards distant from the subterranean RLOB; combining them into a single above ground unit at LC-50 likely made more logistical sense from
a cost and materials standpoint.
As an above grade mound, Property 25090 does not possess any identifiable architectural style.
The other minor infrastructure properties at LC-50, such as Property 25092, also do not possess any recognizable architectural style. LC-50 is typical of many RDT&E facilities in this
manner, in that it emphasizes functional considerations over form or style.
The following presentation of the resources recorded during the current inventory is organized
by functional types which are discussed separately. Each property summary consists of a descriptive overview followed by a summary of its use and evolution. For additional details of
the recorded properties, see the HCPI forms included within Appendix B. A full discussion
of National Register eligibility and historic district considerations is presented in Section 8,
Discussion of National Register Eligibility and Historic District Consideration. The individual
property eligibility discussions are included as part of the HCPI forms attached in Appendix B.

	

						

77

Description of Resources

7.3 LC-50 Launch and Launch Control Facilities
The launch and launch control facilities at LC-50 are comprised of the massive Property 25090.
This earthen mound incorporates both launch cell units and a buried, concrete-walled control
room structure within the interior of the mound. While launch areas and launch control facilities are generally independent and spatially separated facilities, at LC-50 they are integrated
into a single property, a relatively unique arrangement that served as a prototype for the RSL
areas that were built as part of the SRMSC during the early-1970s.

7.3.1 Property 25090 (HCPI Number 43245)
Property 25090 is the primary launch structure at LC-50. It consists of a large earthen mound
that originally incorporated four launch cells, a control room, an instrumentation tunnel and
access room, and an escape tunnel. The complex was meant to be subterranean, but the proximity to the water table prevented an actual below grade installation. Property 25090 serves
as an artificial hill that accommodates an above-grade simulation of the buried Sprint launch
installation. The mound is substantial; it covers approximately 2.12 acres with maximum dimensions of approximately 180 meters by 95 meters. All the significant components of the
historic LC-50 built environment are essentially comprised of the Property 25090 installation.
The sides of the mound have been stabilized by pneumatically-applied concrete (shotcrete)
which is comprehensively applied across all sides of the mound. In its original configuration,
the sides of the mound were exposed earth, the upper portions of which appear to have been
stabilized with asphalt or tar in some period photographs.

Figure 41. Aerial overview of LC-50 and Property 25090 as of 2015, view to the north (adapted from
WSMR pictometry data).
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Figure 42. Launch Cell 5, view to the north.

Property 25090 consists of several primary structural elements and functional areas. The west
end of the mound supports an access road or ramp that allows access to the elevated main
launch area at the east end of the mound. Beneath the approximate middle of the mound is a
buried control room, which is accessed by a concrete buttressed entrance on the southern exposure of the mound. Adjacent to the control room entrance is a concrete stairway that allows
pedestrian access from grade to the top of the mound. Roughly opposite the control room entrance on the north side of the mound is an emergency exit enclosed within a buried, eight-foot
diameter corrugated steel pipe.
The roughly semi-circular launch pad area at the east end of the mound is surfaced in asphalt
and concrete and is bisected by a row of three sealed launch cells. The launch cells are located
within a strip of concrete that runs diagonally northeast to southwest across the launch area.
These are the remnants of the original Sprint launch cells, and in their current condition portions of the upper launch cell support ring have been removed and the openings sealed with
concrete. As originally built, this concrete strip included four launch cells but the northernmost
cell has been replaced by a recently constructed concrete launch pad area, likely for LOSAT
testing. Per original design plans, the cells were numbered “3”, “4”, and “5” from north to
south and included one unnumbered “dummy cell.” The dummy cell was not an operational
Sprint launch cell, but rather a partially complete cell used for evaluating instrumentation and
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Figure 43. Recently constructed concrete pad at north end of launch area, in vicinity of Launch Cell 3,
view to the northwest.

control systems (Piland 2006a:4). In most of the LC-50 architectural drawings, the launch cells
are labeled as “L.S.” for “Launch Stations.” In some plans, the instrumentation test cell is also
labeled as the “L.S. Test Door Fixture,” suggesting that the cell also supported testing of the
frangible test cell lids that were separated by explosive charges as the Sprint missile launched.
Associated with the southern two openings (Cells 4 and 5) are wiring and instrumentation
pullboxes covered by large, heavy steel access panels measuring approximately five by three
feet. Period photographs of the launch area construction show that the launch cells and adjacent pullboxes were actually one-piece preformed concrete units. The launch cell openings are
approximately eight feet, eight inches in diameter and are associated with an interconnected
series of cable trenches. The cable trenches are covered by removable steel deck plates and are
26 inches or 14 inches in width. The so-called dummy cell was not numbered in the original
architectural plans and varies slightly from the other two remaining launch cell openings in
minor details, such as the associated pullbox access port is slightly smaller.
The northernmost launch cell, Cell 3, was reconstructed in 1967 following the explosion of a
Sprint missile within the cell, an incident which is discussed in further detail in Chapter 6 and
in the History of Use section below. There is an obvious shift in the asphalt color and texture
on the north end of the launch pad area that indicates the portion of the Property 25090 mound
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that was reconstructed in 1967.
This area of the launch pad has
also been further modified with
additional concrete slab foundations that probably date to the
LOSAT testing. Another concrete
slab foundation was built into the
launch pad surface near Cell 5.
This foundation, which measures
22 by 15 feet, also appears to
have been constructed during the
LOSAT testing.
Additional buildings and structures associated with the launch
area atop the Property 25090
mound include a small CMU
building (Property 25084), two
wood camera towers, and an electrical station. These are all postSprint additions to the launch pad
area of the property.
Property 25084 is a small rectangular CMU building with a flat
roof located near the east camera
tower and new electrical supply
station at the east edge of the
launch pad area. This building
was added to Property 25090 in
2002 as a “Range Building” in
support of the LOSAT program.
The building has not been recently used or maintained and has
weathered into fair condition.

Figure 44. Launch Cell 4, view to the north.

Figure 45. The unnumbered instrumentation or “dummy” cell,
view to the northwest.

At opposite sides of the launch
pad, at the east and west margins
of the launch area, are wood camera towers of nearly identical construction. These towers are
constructed around four 10-inch diameter support poles with 2 by 4 and 2 by 6 inch lumber
cross supports; each tower is approximately 20 feet in height. The west tower is more elaborate
with both an upper and lower deck of 2 by 6 inch boards. The lower deck is accessed via a short
flight of steps and the upper deck is only accessible by a ladder attached to the north side of the
tower. A portable camera mount is located on the lower deck and an adjustable camera mount
manufactured by “ANGLE COMPUTER CO.” is mounted to the upper deck of the camera
tower. The east camera tower is a simpler design and only has an upper deck accessed by a
steel ladder. Two camera mounts are affixed to the upper rail of the deck. Both towers have an
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attached hoist on the upper deck
and calibration targets affixed to
their primary support poles. While
similar towers were installed for
Sprint testing during the late1960s, those original units were
removed from Property 25090
after the Sprint program ended.
The extant towers are more recent
additions to Property 25090 and,
based on their condition, probably date to the EFOGM or LOSAT testing conducted during the
late-1990s and early-2000s.
Immediately west of the tower
base is a recently installed electrical supply station that is connected to an overhead feed from
a nearby utility pole, which is
also of recent construction. The
electrical station is constructed
on several independent at-grade
concrete slab foundations and is
protected by steel and concrete
safety bollards, all recently installed. This electrical installation
includes several electrical boxes
and a bank of conduit connectors.
A series of electrical boxes and
instrument connection panels
ring the perimeter of the launch
pad area. The Sprint-era electrical
boxes are semi-blastproof double
cabinet units with attached switch
and outlet panels, painted with a
uniform yellow and black paint
scheme. These electrical features
are ubiquitous components of the
Cold War-era electrical infrastructure at many WSMR launch complexes. Other electrical and support features along the launch pad
perimeter include a series of gray
sheetmetal electrical cabinets that
house connection boards and con-

Figure 46. The one remaining Sprint-era overhead lighting
pole, view to the southwest.

Figure 47. One of the original Sprint-era blast resistant
electrical boxes associated with the launch area, view to the
southwest.
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trol panels. These cabinets are labeled “COMMO” and “TE-AM”;
the interior of one has a panel of
coaxial connections labeled “OPTICS VIDEO 1-11.” Also along
the launch area perimeter are a
series of small pullboxes. A series of wood overhead light poles
originally were positioned at the
north, south, and east sides of the
launch area, only one of which remains intact. The other poles have
been removed, although the bases
remain visible in the sides of the
mound. The remaining overhead
Figure 48. Gray sheetmetal electrical cabinet from postlight pole no longer includes any
Sprint testing, view to the southwest.
lighting fixtures, but does support an anemometer instrument.
A manhole access, original to the
Sprint-era construction, is located near the north end of the launch area and provides access to
an electrical and instrumentation wiring vault.
At the northeastern margin of the launch pad area, adjacent to the LOSAT launch pad, is a rectangular concrete pit that measures seven by four feet and four feet deep. This might be a “Dud
Pit” (Property 25094) that appears in WSMR property records, the construction of which was
contemporaneous with the EFOGM testing conducted during the 1990s at LC-50.
As the entry ramp levels out near the top of the mound, there is a substantial concrete instrument mount on the north side. The concrete pad measures 14 by 15 feet with a torch cut steel
plate mount at its center that measures eight feet square. The concrete pad also has an imbedded cable channel and several groups of anchor studs. Near the concrete instrument foundation
is a series of instrumentation and electrical features, including four electrical cabinets, three
large conduit risers, a fixed camera mount, and two instrument poles. Opposite the instrument
mount are two warning lights mounted on a wood pole (original to the Sprint installation) and
a sign indicating the explosive and personnel limits for the launch area ahead. The sign also
reads “DEPOSIT ALL MATCHES LIGHTERS AND ALL OTHER FLAME PRODUCING
DEVICES HERE.”
The control room is accessed via a concrete buttressed entryway on the south side of the
mound. The walls, roof, and floor of the control room are of reinforced concrete construction;
the all-concrete control room is also surrounded by many tons of earthen fill, making it a
very robust and blast-resistant structure. The control room area was referred to as the “Sprint
Operations Shelter” in the original architectural drawings for Property 25090. The entryway
consists of a single-panel steel blast door set into a concrete wall. Adjacent to this blast door
are double steel doors that access an independent equipment room within the control room
area. From the south entrance, a corridor connects to another steel blast door, beyond which
are the primary control room, a restroom, and an equipment room. The control room has been
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updated and remodeled and includes control consoles, television monitors, an elevated office
room, and plenum flooring throughout. At the rear (north end) of the control room is another
steel door which opens into a concrete junction room. From the junction room, a tunnel constructed of corrugated steel pipe (approximately eight feet in diameter) with a concrete floor
runs along the north side of the mound to the launch area of the mound. Conduits, wiring
racks, and lighting extend the length of the access tunnel which ends at a concrete room that
houses various electrical boxes and wiring conduit ports. This room is labeled as the “Instrumentation Terminal” in the original architectural drawings for Property 25090. Based on the
spatial layout and dimensions, the Instrumentation Terminal appears to be located below the
manhole-accessed wiring vault in the north end of the launch area. These two rooms provided
top and bottom access to instrumentation and electrical wiring via conduits, but did not allow
for movement of personnel. The junction room outside the control room also provides access
to an escape tunnel via another steel blast door. This blast door opens into a short exterior
tunnel, also of corrugated steel pipe construction, which exits on the north side of the mound
behind a concrete blast barricade. The escape tunnel opening does not have a doorway but is
protected from direct blast effects by the concrete blast barricade, which also supports several
electrical boxes and terminals.
On the southwest exposure of the mound beneath the launch pad area is a concrete walled en-

Figure 49. Pressurized carbon dioxide bottle storage area on southwest exposure of Property 25090,
view to the northeast.
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Figure 50. Aerial overview of Property 25090 with detail images of prominent features.
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closure for pressurized carbon dioxide bottles. The enclosure sheltered the pressurized bottles
from the launch and blast effects of the nearby launch pad and segregated the bottles from the
control room area. The shallow concrete enclosure has a sliding barn-style door constructed of
corrugated metal supported in a steel channel frame.

History of Use
Construction of Property 25090 began in 1964 and was completed in 1965. In WMSR realty
inventories, the property is designated as a “GM Facility” although its WSMR Real Property
Record also describes the original construction as the “Nike-X Facility Complete.” Property
25090 was the primary infrastructural component of LC-50, unlike other WSMR launch complexes that are composed of numerous buildings and structures.
The main launch pad was located at the northeast end of the mound and consisted of four
launch cells with at-grade openings. As originally constructed, three of these cells were fully
functional with an incomplete “dummy cell” for testing of instrumentation and electronics.
The launch pad area was accessed by a long ramp that extended to the southwest near the main
access gate of the complex. Transporter/loader trucks traveled up the ramp to delivery Sprint
missiles to the launch cells. The original layout included wood camera towers at the base of
the mound at its northeast and southwest ends; these are identified in period drawings as the
east and west camera towers. During the testing of the Sprint, the launch pad area was mostly
devoid of additional installations or superstructure.
The first Sprint launch at LC-50 took place on November 17, 1965 and successfully demonstrated the ejection, first stage ignition, and initial turn and staging aspects of the flight. Subsequent flights were less successful, especially the third flight that was scheduled for March
15, 1966. The Sprint missile did not exit the launch tube upon firing and exploded within the
launch cell about 30 minutes later. The launch procedures prescribed a 30 minute wait in the
event of a “hang-fire” situation and the launch crew had just started to exit the control room
when the explosion occurred; due to this fortuitous timing no one was injured. Investigation
showed that a hot gas generator used during the warm-up sequence had continued to operate
after the missile failed to launch, which eventually ignited foam blocks that helped align the
missile vertically within the launch cell. The burning foam blocks in turn ignited other materials in the launch cell interior, which eventually caused the missile propellants to explode
(Piland 2006a:6).
The damage to the launch cell was extensive and required reconstruction of the northern
launch cell (Cell 3) and the surrounding portion of the mound. The repairs to the damaged area
of Property 25090 were undertaken during 1966 to 1967. Architectural plans entitled “Sprint
Launch Station Restoration” show that the repair included removal and replacement of the
mound fill across the north edge of the mound, with the repair line extending to just south of
the “dummy” instrumentation cell. This repaired area is still visible today as a construction
seam in the asphalt of the launch area. The original concrete strip that housed the launch cells
also terminates at this repair line.
Two camera towers were part of the Sprint-era instrumentation infrastructure. One was located
in approximately the same location as the current camera tower on the southwestern margin of
the launch area. The other was located at the north margin of the launch area near the northern

86								

A National Register Inventory and Evaluation of Launch Complex 50 at White Sands Missile Range,
Otero County, New Mexico

Figure 51. Architectural drawing for repairs at Property 25090, circa 1966 (WSMR Drawing Set CR6402).

test cell (Cell 3). However, period photography shows that the Sprint-era camera towers differed in design and scale from the current towers. The original towers were substantially taller,
approximately 40 feet rather than the 20 feet of the current towers, and were built around three
primary support poles instead of four. The towers consisted of a single upper deck accessed by
a wood ladder. Period photographs show that the northern Sprint camera tower was destroyed
by the 1965 explosion in Cell 3; it was rebuilt as part of the 1966 to 1967 reconstruction of
the damaged portion of the launch area. Both camera towers were removed by the mid-1970s
along with other Sprint related support infrastructure as Property 25090 was adapted to support
other programs.
Sprint launches continued at LC-50 through 1970, when further testing of the Sprint was
moved to the KMR in the Pacific, where most of the operational tests of the Safeguard missiles
were conducted. A total of 42 Sprint missiles were launched from LC-50, with the last launch
occurring on August 12, 1970.
Following the cessation of Sprint testing at LC-50, disposition records indicate that saleable
materials were likely salvaged in 1972, despite rumors that the complex might be reactivated
(Ferdig 1972). Based on aerial photography taken of LC-50 in 1978, it appears that most of
the old Sprint testing infrastructure was removed as of that date. The 1978 aerial photographs
of Property 25090 clearly show that the Sprint test cells had been decommissioned and sealed
with concrete. The upper steel collars of the launch cells were also torch-cut from the cells
as part of the decommissioning. The original camera towers and all but one of the overhead

	

						

87

Description of Resources

lighting poles had also been removed from the launch area.
As a former ABM development site, reuse of LC-50 was subject to some additional scrutiny to
ensure that adaptation of the launch complex would not be viewed as a violation of the SALT
I and II treaties by the Soviet Union. Per a 1975 disposition form in the WSMR realty files for
Property 25090:
At the present time, there is continuing interest in any US action which might
be interpreted by the Soviets as a treaty violation. In view of this interest, and
although there is no restriction prohibiting use of the former ABM Launch Site
for non-ABM Testing, request you advise this office in a timely manner of specific future uses planned for the site (Davies 1975:1).
LC-50 was used for Stinger missile testing during 1976 to 1977, which did not cause any conflict with various treaty obligations. As the Stinger was a manportable anti-aircraft system, it
does not appear that the Stinger program required the addition of any permanent or substantial
additions to the site. A Stinger program logo was added to the Property 25092 water storage
tank during the tenure of the Stinger testing at the complex. There is also an isolated mention
of HELTADS testing at Property 25090, but based on the paucity of information regarding this
program in the disposition records, it does not appear to have been a significant test program
at the complex.
The disposition records also indicate that the buried control room of Property 25090 was also
designated as a reserve fallout shelter as part of the WSMR Survival and Recovery Measures
Plan and was stocked with Civil Defense survival supplies. However, the disposition records
suggest that the survival supplies were removed as of 1976 and no further mention of Property
25090’s status as a reserve fallout shelter is found in the records after this date (Garcia 1976).
During the 1980s, the Navy used LC-50 as a launch location for the RAM missile. The RAM
was launched from LC-50 against drone targets such as the MQM-34D and the Talos-based
Vandal Target missile. Archival photographs show a RAM missile launch from Property 25090
in 1983 and a 1988 technical memorandum submitted to the Navy discusses Vandal target
missile flights towards LC-50 and potential risks to the site (Allied Signal Aerospace 1988). As
a remote, hardened facility, Property 25090 was ideal for simulating ship defense launches of
the RAM against incoming missiles at relatively short ranges. Improvements made to Property
25090 that were contemporary with the Navy RAM tests include the installation of a 30-ton
Dunham Bush Water Chiller Unit in 1981 and the addition of new fire alarm and extinguisher
systems in 1986.
During the 1990s, Property 25090 supported testing of the EFOGM. Several additions were
made to LC-50 in support of the EFOGM testing, and this program and the LOSAT test program are responsible for alterations to the north end of the launch pad area of Property 25090.
The LOSAT missile was also tested at LC-50 around 2002, and several facilities were added to
the complex in support of this program. It appears that much of the current concrete, electrical,
and instrumentation additions made to Property 25090 were derived from the EFOGM and
LOSAT testing of the late 1990s and early 2000s. The control room interior appears to have
been remodeled during this period, altering the interior characteristics of this portion of the
property. The original exposed earth sides of the mound appear to have been sealed with shot-
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crete around this time to prevent erosion and slumping. Although the shotcrete is a departure
from the original materials of the property, it has greatly improved the structure’s long-term
stability.
Property 25090 was not in use at the time of the current recording. However, the control room
appears to have been utilized as recently as 2015 based on dated paperwork found inside the
complex. This latest period of use does not appear to have been extensive or to have contributed any significant changes or additions to the property. Overall, Property 25090 exhibits significant alterations from its original configuration for testing of the Sprint missile. The collective
modifications and alterations in combination with general weathering have left Property 25090
in fair overall condition.
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7.4 LC-50 Miscellaneous Facilities
One miscellaneous property was recorded at LC-50, the Property 25092 water storage tank.
This tank is now decommissioned, but was part of the original Sprint-era infrastructure at LC50.

7.4.1 Property 25092 (HCPI Number 43246)
Property 25092 is a steel water storage tank located on the southern margin of Property 25090.
Per WSMR realty records, the tank has a capacity of 25,000 gallons. The tank has an access
ladder mounted to its north side and plumbing fixtures attached to the top and north side. The
side of the tank is stenciled “NON-POTABLE” and is also painted with a Stinger missile logo,
which consists of a stylized silhouette of a soldier launching the shoulder fired missile and
“STINGER” lettering.

History of Use
Property 25092 was installed in 1965 as a “Ground Storage Tank” and was one of the original
components of LC-50 support infrastructure. The tank is no longer plumbed into the LC-50

Figure 52. Property 25092 overview, view to the east.
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water supply and has been supplanted by a new water storage
tank (Property 25098). Property
25092 has been disconnected and
relocated to the south from its
original location to allow for the
installation of Property 25098.
The tank does not appear to have
been recently used or maintained
and has undergone substantial
weathering. As a result it is in
poor-to-fair overall condition.

Figure 53. Stinger missile logo on west side of tank, view to
the east.
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7.5 Post-Cold War Additions to LC-50
A series of new properties were constructed within the fenced limits of
LC-50 between the mid-1990s and
2002. These properties were likely
associated with the post-Cold War
EFOGM (1990s) and LOSAT (post2000) missile test programs at the
complex. Given the recent age of
these properties, they were not considered as historic resources. They
are mentioned here only to provide
a better understanding of the postCold War additions and modifications to LC-50 and to facilitate future identification and management.
These properties are not considered
for NRHP-eligibility either individually or as contributing elements to
a possible district representing LC50.

Figure 54. Property 25084 west and south elevations,
view to the northeast.

A series of small properties were
added during the 1990s at LC-50,
and were likely associated with the
re-use of the complex for testing
of the EFOGM missile. Property
25087, a fiber optic communications shelter, was constructed in
1998 near the southern edge of the
complex. Property 25094, identified
as a “Concrete Dud Pit” in WSMR
realty records, was constructed in
Figure 55. Property 25087, north and west elevations,
1996. Although this structure was
view to the southeast.
not physically identified or present
in WSMR GIS layers, it is possibly
a concrete walled structure installed
near the northeast margin of the Property 25090 launch area. Two concrete pads (Properties
25089 and 25093) were also constructed at LC-50 during 1995 to 1996, but are not labeled in
WSMR GIS layers. One of these concrete pads might be the recently constructed concrete slab
foundation located near the north side of Property 25090.
Several properties were constructed in support of the LOSAT missile test program at LC-50.
Property 25084, identified as a “Range Building” in WSMR realty records, was constructed
at the east end of the Property 25090 launch area in 2002. Given its construction date, Property 25084 was likely constructed in support of the LOSAT test program. Property 25085 is
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a pre-manufactured steel building
constructed near the southwest corner of the fenced complex in 2002.
The building is identified as the
“LOSAT Shop” in WSMR realty
records. Property 25098, a replacement water storage tank, was added
near the original tank location in
2000. The construction date of this
water infrastructure improvement
suggests that it was likely built in
support of the LOSAT test program.

Figure 56. Property 25085, south and west elevations,
view to the northeast.

Figure 57. Property 25098, south side, view to the
northeast.
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8. NRHP Eligibility Recommendations
In evaluating the recorded properties for individual eligibility, the LC-50 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 construction, or that represent the work of a master, or that possess high artistic values, 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 prehistory or history.
Special Criteria Considerations are also applied in specific circumstances. One of these criteria
considerations is applicable to the LC-50 resources: Criterion Consideration G. This consideration allows the NRHP nomination of properties that are less than 50 years in age, 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 LC-50 was consulted in
order to determine events that might constitute significance, facts about the people who were
important to the history of the range, and attributes of design in the various periods of construction. Of the evaluation criteria, Criterion B appears to be the least applicable to the buildings,
structures, and objects at the complex. 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 additional information about the design and construction of the buildings would be garnered
from archival resources rather than from the study of the resources themselves. Criteria B and
D were considered in the evaluation of the LC-50 resources wherever possible; however, the
more systematic application was made with respect to Criteria A and C.
During the current inventory, two resources were recorded, which represent three property
types. The property types are Launch Facilities, Launch Control Facilities, and Miscellaneous
Facilities. The NRHP eligibility of the individual LC-50 properties is discussed within this
chapter and in detail within the HCPI forms included in Appendix B. Property 25090 is recommended for individual eligibility and as a contributing element to the recommended LC-50
historic district. Property 25092 is not recommended for individual eligibility but is recommended as a contributing element to the recommended LC-50 historic district.
In addition to the two recorded properties, 45 features were also recorded at LC-50. As these
features are by definition insubstantial manifestations that cannot be categorized as buildings,
structures, or objects, they do not possess any significant associations with historic events or
people, lack any distinction of architectural form or method of construction, and do not possess
additional information relevant to LC-50 or WSMR. As such, they cannot be recommended for
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eligibility to the NRHP, either individually or as contributing elements to any possible district.

8.1 Eligibility Criterion A
Under Criterion A, LC-50 is associated with the Cold War and Army missile development.
Based on the guidance provided by the US Department of the Army (Lavin 1998), Cold War
era properties considered as eligible under the four criteria must be related to a specific historic
theme related to the Cold War. Per the guidance offered in Lavin (1998), two specific themes
are applicable to LC-50: Materiel Development; and Air Defense, Ballistic Missile Defense,
and Army Missiles. 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 LC-50 properties under Criterion A.
These themes are relevant to LC-50 as it was a critical facility in the development of the Sprint
missile. The Sprint missile was the secondary, high speed interceptor missile of the Safeguard
ABM system, which was in many ways the technological apex of American Cold War-era
nationwide air defense systems. 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 LC-50 properties under Criterion A.

8.1.1 Historic Themes
Specific guidance for the evaluation of Cold War era military-industrial properties is provided
by the Army (Lavin 1998). This guidance is relevant to the evaluation of LC-50 as it played an
active role in the Army’s military-industrial complex during the Cold War. The Cold War period is generally defined as beginning with Winston Churchill’s “Iron Curtain” speech in 1946
and ending with the fall of the Berlin Wall in 1989. As the only overland testing location for
the Sprint missile, LC-50 played a significant, if short-lived, role in the development of what
was probably the most sophisticated and elaborate American ABM system of the Cold War.
The Sprint missile was developed and produced by defense contractor Martin Marietta. As
such, the Sprint test program at LC-50 operated within the nexus of collaboration between the
military, federal legislation, and the private defense industry, coined as the “military-industrial
complex” by President Dwight Eisenhower in 1961. Although LC-50 was sporadically active
throughout the remainder of the Cold War, its primary period of significance is associated with
the Sprint missile testing from 1965 to 1970.
Based on the guidance provided by the US Department of the Army (Lavin 1998), Cold War
era properties considered as eligible under the four criteria must be related to a specific historic
theme related to the Cold War. Lavin (1998) defines nine such Cold War themes, some with
specific sub-themes or facilities, for Cold War military-industrial properties. Two Cold War
historic themes: Materiel Development; and Air Defense, Ballistic Missile Defense, and Army
Missiles, are applicable to the LC-50 resources.
The theme of Material Development is defined by Lavin (1998:66) as “the process of transforming 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.” Materiel development activities were carried out at Army designated Research, Development, and Engineering centers
and proving grounds, where WSMR is identified as a significant Army Proving Ground (Lavin
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1998:69). LC-50 is associated with the Materiel Development sub-theme as it was an important
RDT&E location for the larger Sentinel/Safeguard ABM system, one of the most significant
developments in the Cold War arms race. The escalating development of ABM systems and
more sophisticated MIRV-equipped ICBMs led both sides to engage in arms limitation talks
by the mid-1970s.
The theme of Air Defense, Ballistic Missile Defense, and Army Missiles is the most relevant to
LC-50, as its primary purpose was to test the Sprint missile. Lavin outlines three subcategories
under this broader theme: air defense, ballistic missile defense, and research and development.
All three of these sub-themes are applicable to LC-50, as it was the research and development
site for the Sprint missile, the secondary interceptor designed for use in the Sentinel/Safeguard
air defense system. However, the sub-theme of ballistic missile defense is of singular importance to LC-50.
Specific to the ballistic missile defense sub-theme, the Sprint ABM missile was the raison
d’être for LC-50. The launch complex was specifically constructed for testing of the Sprint
missile and its launch support hardware. The Sprint missile was designed for high speed interceptions of incoming ICBM missiles in the lower atmosphere, and as such was one of the
most sophisticated and high performance air defense systems developed during the Cold War.
LC-50 was essentially a prototype Sprint launch site, the precursor to the RSL sites constructed
as part of the SRMSC in North Dakota. As such, the ballistic missile defense sub-theme of the
tripartite Air Defense, Ballistic Missile Defense, and Army Missiles theme developed by Lavin
(1998) is the most applicable to the historic associations of LC-50.
Later programs tested at LC-50 are also related to the identified historic themes, but lack the
significant associations of the Sprint program. The later Stinger missile was a manportable air
defense missile tested at LC-50 during the 1970s, but this later re-use was mostly incidental
to the primary purpose of LC-50 and post-dates the period of significance. A similar situation
exists for the Navy RAM testing during the 1980s, which was successfully developed into a
deployed system but was unrelated to the original purpose and design of the complex. Additionally, the RAM was primarily tested at LC-34 and was not exclusively tested at LC-50.
Post-Cold War programs tested at LC-50, the EFOGM and LOSAT, are best considered under
Criterion Consideration G due to their recent occurrence.

8.1.2 Significance under Criterion A
Under Criterion A, the Sprint missile program is of particular relevance to the themes of Materiel Development and Air Defense, Ballistic Missile Defense, and Army Missiles. The Sprint
missile was one of the two missiles developed as part of the Safeguard ABM system. Of the
four major ABM systems developed by the Army during the 1960s, Nike Zeus (1956 to 1963),
Nike X (1963 to 1967), Sentinel (1967 to 1969), and Safeguard (1969 to 1976), only the Safeguard system became fully operational (Lonnquest and Winkler 1996:117). The early Nike
Zeus was limited by its mechanically steered radars, which could only manage one intercept
at a time, and the radars also lacked the sophistication to discern actual warheads from decoys,
countermeasures, and MIRVs. Discerning warheads from decoys and countermeasures is more
easily accomplished in the lower atmosphere due to the effects of aerodynamic drag, but the
Nike Zeus lacked the speed and response time for intercepts at lower altitudes. Solutions to
these shortcomings were developed as part of the Nike X system, which introduced the Sprint
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missile and the concept of layered defense (Lonnquest and Winkler 1996:110). The Sprint
missile was designed to intercept incoming ICBMs in the lower atmosphere where atmospheric reentry burned up lighter objects and aerodynamic drag separated spent booster stages or
decoys from the heavier, higher speed warhead. The longer range, high altitude missile used
in the system was named the Spartan, and provided the first layer of ICBM defense. The other
major technological advancement developed as part of the Nike X was phased array radar that
was electronically steered and could track and target multiple objects and intercepts simultaneously.
The basic components of the Nike X system, the phased array PAR and MSR radars and the
Spartan and Sprint missiles, were incorporated into the Sentinel ABM system, first proposed
in 1967. The Sentinel program was renamed the Safeguard program in 1969 by the Nixon
administration and its mission was realigned to focus on preserving the United States nuclear
retaliatory capability rather than defending the nation’s urban and industrial centers. This realignment was a response to intense opposition to the Sentinel/Safeguard system at many of
the proposed installation sites and was also a calculated political move to reassure the Soviets
that the US could not rely on the Safeguard to launch a preemptive nuclear strike. The Nixon
administration also saw the Safeguard system as leverage in the ongoing SALT talks.
Both sides had good motivations to engage in strategic defense limitation talks. American
strategic planners saw that the Soviets were making rapid gains against the technological lead
the US had enjoyed for the last decade and worried about the costs of maintaining strategic
parity. While the Soviet Union also possessed its own ABM system, the Galosh, the proposed
Safeguard was likely more capable than the rival Soviet system. By the time the first Safeguard
sites were under construction, the SALT negotiations had culminated in the ABM Treaty. The
ABM treaty was signed by President Nixon and Soviet General Secretary Leonid Brezhnev
at the May 1972 Moscow Summit. The ABM Treaty placed strict limits on the deployment
of ABM systems by both nations, and limited the US to two such installations; one to protect
Washington DC and another to protect a single ICBM launch area (Lonnquest and Winkler
1996:115). As of 1972, the Grand Forks Safeguard site was the most complete and further
work at the proposed Malmstrom AFB location in Montana was halted. The ABM Treaty
was further amended in 1974 to allow each nation only one ABM installation. The Soviet
Union chose to protect Moscow, while the US continued construction on the nearly complete
Safeguard complex in North Dakota (Werrell 2005:195). As a result, the Washington DC Safeguard site was never built. Consequently, only the Grand Forks, North Dakota location was
constructed, which was designated as the SRMSC upon completion.
Operation of the SRMSC was brief. It was fairly obvious that a single ABM installation was
of marginal strategic value as it was susceptible to a saturation attack from the hundreds of
ICBMs available to the Soviets. It therefore could not guarantee preservation of retaliatory
strike capability and offered no protection to the nation’s population and industrial centers.
Funding appropriations for operation of the SRMSC complex were eliminated almost immediately after it was completed and the Army operated the complex for only one year to
“gain operational experience” (Lonnquest and Winkler 1996:115; Werrell 2005:195). While
the Safeguard program did not achieve much during its short operational tenure, the SRMSC
nonetheless represented a technological high water mark in the nation’s air defense network
and was likely a motivating factor in the signing of the ABM Treaty and the resulting de-esca-
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lation of the Cold War nuclear arms race.
As the only overland test location for the Sprint missile, LC-50 possesses significant associations with the Nike X, Sentinel, and Safeguard ABM systems, which were major Cold War
ABM programs that possess significant associations with the SALT negotiations and the signing of the 1972 ABM Treaty. The Sprint missile was also an incredibly advanced missile; it was
at the time, and possibly still is, the fastest manmade object ever produced. The development
and testing of the Sprint therefore represents a major Army technological achievement. As
such, LC-50 also possesses significant associations with the identified historic themes of Army
Materiel Development and the combined theme of Air Defense, Ballistic Missile Defense, and
Army Missiles per Lavin (1998). The other major test location used for development of the
Sprint missile was the KMR in the Pacific, making LC-50 unique as the only overland test site
for the Sprint missile. The initiative to protect American strategic assets against ICBMs is an
often overlooked chapter in Cold War history, or conflated with the later SDI initiative of the
Reagan administration. As noted in a history of the US Cold War program:
In contrast to the thousands of ICBM silos and hundreds of air defense missile
batteries that the United States built during the Cold War, there are few physical
reminders of the enormous sums of money the nation invested in developing an
ABM capability (Lonnquest and Winkler 1996:107).
LC-50 is one such physical reminder of the ABM program legacy, which are relatively rare at
the national level. The PAR installation of the SRMSC was retained as part of NORAD after
the complex was decommissioned, and continues to be operated today as part of the USAF
space tracking and early warning system (Novak 2017). However, other areas of the SRMSC
complex have been decommissioned and sold to private land owners, including several of the
RSL sites (Cleveland 2017; Keep 2016). LC-50 possesses significant associations with the
nationally significant Sprint missile and Nike X / Sentinel / Safeguard ABM programs and
the identified historic themes. Property 25090, as the primary facility at the complex, is therefore recommended for individual eligibility under Criterion A. Although LC-50 consists of a
limited number of resources and does not encompass a large acreage, it does fulfill many of
the criteria of a historic military landscape as defined by Loechl et al. (1994). As such, LC-50
is also recommended for eligibility as a historic district under Criterion A. The consideration
of the LC-50 properties as contributing elements to a historic district is discussed in Section
8.8 on military landscapes and districts. Property 25092, though a minor water infrastructure
object, does provide some context on the history and facilities of LC-50, and is recommended
as a contributing element to the recommended historic district under Criterion A.
Other RDT&E activities at LC-50, including the Stinger, RAM, EFOGM, and LOSAT postdate the period of significance and are unrelated to the complex’s role as a Cold War ABM
RDT&E site. As these associations and related adaptations to LC-50 are less than 50 years old,
they are discussed within the section on Criterion Consideration G.

8.2 Eligibility Criterion B
In regards to Criterion B, LC-50 is not known to be associated with specific individuals important to local, state, or national history or the history of WSMR. According to guidance in
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National Register Bulletin 32, nomination under Criterion B requires clear associations with
a specific individual’s life and works. In the case of the historic Sprint testing at LC-50, the
number of scientists and technicians involved in the testing makes it difficult to identify the
accomplishments of a specific individual. Additionally, for a property to be nominated based
on association with an individual significant to history, it must possess meaningful association
with that person’s life or works during the period when they achieved significance. No persons
in particular were found to be associated with the concept or execution of LC-50 or its RDT&E
programs. The historic associations of the properties are generally more appropriately considered under the broader scope of Criterion A.

8.3 Eligibility Criterion C
LC-50 consists primarily of Property 25090 which is a large earthen mound that incorporates
both launch and control facilities into a single large structure. It is essentially an above-grade
prototype installation of the later Sprint missile sites constructed as part of the SRMSC in
North Dakota. As such, the exterior characteristics of Property 25090 were historically dominated by the earthen mound exterior and the upper paved launch pad area. In its current form,
the earthen sides of Property 25090 have been covered in shotcrete in order to ward against
erosion. The shotcrete coating is different in kind, but not in quality, from the original form of
the property. Given its prosaic and functional characteristics, Property 25090 does not possess
an architectural style. Neither does it represent the work of a master or possess high artistic
values.
However, Property 25090 does “embody distinctive characteristics of a type, period, or method
of construction” per Criterion C. Although it does not possess an architectural style typical of
a type or period, it is a unique structure that is essentially one-of-a-kind. Sprint installations
(RSLs) were installed as part of the SRMSC but were installed below-grade, spatially separated
the Sprint launch silos from the control room complex, and generally varied in numerous other
small details from LC-50. LC-50 is a unique prototype version of a Sprint missile installation,
notable not only for its self-contained design but also its above-grade and buried construction.
The engineering and financial investment made in LC-50 as a specialized RDT&E site with
limited potential for use with programs other than the Sprint shows the significance attached to
American ABM development during the 1960s. Property 25090 therefore is representative of
the peak period of ABM development during the 1960s, a period created by the convergence of
technological advancement, perceived ICBM threat, and lack of treaty limitations. Within a decade, further ABM development and deployment had been obviated by treaties, changing public perceptions, and new technologies and strategies that increasingly relied on mobile basing
and defense strategies. As it is a unique resource that embodies characteristics of this period
of the Cold War, Property 25090 is recommended for individual eligibility under Criterion C.
Property 25092 is a water tank that has been decommissioned and left on site at LC-50. As a
common infrastructural object, it does not embody characteristics of a type, period, or method
of construction. Nor does it represent the work of a master or possess high artistic values. As
such, it is not 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
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for the LC-50 properties are discussed in a separate section below.

8.4 Eligibility Criterion D
Per NRHP guidance, Criterion D is most often applied to archaeological 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 at LC-50, as the design and construction details of
Properties 25090 and 25092 are well documented in archival materials that are independent of
the physical resources themselves. As such, any additional information regarding the design
and construction of the properties would be found within period architectural drawings, industry publications, military manuals, or other publications; the actual physical resources do not
possess potential for additional information regarding their design and construction. Therefore,
the LC-50 resources are not recommended for eligibility under Criterion D.

8.5 Period of Significance and Criterion Consideration G
The primary period of significance at LC-50 is associated with the Sprint missile testing, which
was the purpose behind the construction of the dedicated complex. The duration of the Sprint
testing at LC-50 was relatively brief; the first Sprint launch took place in 1965 and the last
Sprint launch at the complex occurred in 1970. Later programs supported at LC-50 lack the
significant associations of the Sprint program; none were specific to LC-50 in the manner the
Sprint program was and most were tested at other locations across WSMR. These later programs were also unrelated to the larger Cold War narrative of air defense and ABM systems.
It is also worthy of note that the Sprint testing at LC-50 is technically historic; per NRHP
guidance, the term “historic” represents events, activities, and properties that are over 50 years
old. Post-1970 activities and properties at LC-50 are still meaningful to recent history, but do
not meet the 50-year standard. The period of significance for LC-50 is therefore defined as
1965 to 1970.
The post-1970 activities and properties at LC-50, 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. Additionally, per guidance in the National
Register Bulletin, 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 LC-50 properties that were first constructed prior to 1967.
Later re-use of LC-50 includes the Stinger, Navy RAM, EFOGM, and LOSAT programs. The
Stinger and RAM missiles were tested at LC-50 in the later years of the Cold War, while the
EFOGM and LOSAT programs were post-Cold War programs that were tested in the 1990s
and later. These programs generally were not responsible for any substantial contributions to
the physical facilities of the complex and, in the case of the EFOGM and LOSAT, were not
developed into deployed systems. While the EFOGM and LOSAT were state-of-the-art programs, neither has yet to come to full fruition for reasons of practicality or costs per unit versus
that of existing systems. While the Stinger and RAM missiles did go on to become important
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additions to the DOD arsenal, their development is the result of steady improvement in missile systems rather than any particular technological or conceptual breakthrough. As such, the
Stinger and RAM missiles do not meet the standard of exceptional importance required under
Criterion Consideration G.
Specific to the recommendation of LC-50 as a historic district, it is not necessary to demonstrate exceptional importance under Criterion Consideration G as the primary Property 25090
launch facility is 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). This is not a consideration at LC-50, as the
properties that would comprise any potential district are at 50 years old and other recent properties would qualify as non-contributing elements. These recent additions to LC-50 include
Properties 25084, 25085, and 25098. Due to their recent age and lack of association with the
Sprint program and the identified historic themes these properties were not recorded as historic
resources and would not qualify as contributing elements to any potential district representing
LC-50 under the primary NRHP Criteria or Criterion Consideration G.

8.6 Integrity of LC-50
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 B.
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 guidance and can be considered individually in regards to the historic character of LC-50.
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 location 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 consistent for LC-50. The slightly more subtle aspect of
setting remains mostly unchanged since the complex was active during the late-1960s, with the
exception of some recent additional properties and the gradual reclamation of cleared areas by
desert vegetation. In regards to the aspects of location and setting, LC-50 retains a high level
of historical integrity.
The aspects of workmanship and materials are more applicable to individual properties, but can
be applied for consideration of the general historic fabric of LC-50. 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 components”
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(NPS 1995:45). Materials are “the physical elements that were combined or deposited…to
form a historic property” (NPS 1995:45). The basic materials — earth, concrete, and steel
— of Property 25090 at LC-50 remain mostly intact. The original exposed earth sides of the
mound have been coated with shotcrete to protect against erosion, which does present an alteration to the exterior materials of the structure. However, the addition of the shotcrete cladding
has stabilized the mound and presents a minimal change to the very utilitarian aesthetics of the
property. The sealing of the Sprint launch cells and alteration of Cell 3 are more substantial
impacts to the integrity of Property 25090 and LC-50 as a whole.
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 additions and alterations to Property 25090 at LC-50, the basic original design of the launch complex remains evident.
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 “results 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).
LC-50 has been subject to post-Sprint alterations and modifications both during and after the
Cold War. Despite this, Property 25090 retains sufficient key physical features that are relevant
to the identified historic themes and pertinent to the Cold War programs identified in the historic context. Although the Sprint launch cells have been decommissioned and the launch and
control areas modified for later programs, these locations are still readily apparent and capable
of communicating to a modern-day viewer the layout and function of LC-50 during the era of
Sprint testing.
The complex overall bears a strong resemblance to its historic Cold War configuration during
the period of the Sprint missile testing between 1965 and 1970, the historic period of significance for the launch complex. Significant post-Sprint additions to the complex include
Property 25084, a small CMU building constructed atop the launch area pad, and new concrete
foundations over the former location of the northern launch cell (Cell 3). Other additions include replacement camera towers and a variety of small electrical, communication, and instrumentation features around the launch area of Property 25090. These modifications have added
some visual and interpretative clutter to Property 25090 and complex overall, but much of the
original launch complex infrastructure remains intact and evident. Examples of original Sprintera equipment include the yellow-and-black electrical boxes, cable trenches, boundary fence,
and light fixtures around the complex perimeter. LC-50 therefore retains sufficient integrity to
relate its Cold War associations and its role as the primary RDT&E facility for Sprint flight
testing.
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8.7 LC-50 as a Military Landscape and District
The wider perspective of a historic military landscape was considered as part of the LC-50
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 historically 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 landscapes 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 Networks; 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 LC-50 below.

8.7.1 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). LC-50 was established in
1965, relatively late in comparison to the other major WSMR launch complexes along Nike
Avenue. It was also more specialized and specific to testing of the Sprint missile system. This
specialization is reflected in its spatial segregation away from the other Nike Avenue launch
complexes. The complex also occupies a small footprint compared to the other launch complexes. This again reflects that LC-50 was a specialized facility designed for holistic testing of
the Sprint missile, launch cells, and control installation. The location of the complex facilitated
non-interference with other launch complexes but also located it within a practical distance of
LC-38, where preliminary assembly and checkout of Sprint missiles was completed prior to
transportation to LC-50. Unlike many of the WSMR launch complexes, LC-50 did not incorporate on-site assembly and maintenance facilities, functions that were addressed at LC-38.
LC-50 was completed in 1965 and the first Sprint launch took place that same year. Limited
additional facilities were installed at the site. Four wood-frame camera towers were installed
in support of the Sprint testing, two on the Property 25090 mound and two off the mound,
but none remain extant at the site today. An aboveground water storage tank, Property 25092,
was also original to the Sprint installation and remains at the complex today. However, it is no
longer in use and is not plumbed into the complex’s water supply. The complex’s perimeter
fence was part of the original installation and remains today as the primary boundary of the
launch complex.
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Following the end of the Sprint testing, the complex was modified to support testing of the
Stinger missile and the Navy RAM missile. It appears that neither of these later programs made
any substantial changes to the spatial organization or land use of the complex. Two post-Cold
War test programs are also known to have utilized LC-50. The EFOGM, a fiber-optic guided
anti-tank missile, was tested at the complex during the 1990s. During the first years of the new
millennium, the LOSAT anti-tank missile was also tested at the complex. These later programs
did make some noticeable alterations and additions to LC-50. New wood camera towers and
electrical support equipment were added to Property 25090, as was a small CMU building
(Property 25084). A replacement water tank (Property 25098) and a communications building
(Property 25087) were also added near the southern base of Property 25090. A LOSAT shop
building (Property 25085) was also constructed in the southwest corner of the complex. Although these post-Cold War properties have added some interpretative “noise” to the historic
LC-50 layout, they are relatively minor modifications that do not overtly obscure the historic
spatial organization and land use of the complex, which remains mostly consistent with that of
the period of significance.

8.7.2 Response to Natural Environment
Significant natural features often influence the location and organization of military installations, 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 attributes of flat and open ground, a sparse population, and predominantly 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 by the Army, possessing nearly
all of the desired characteristics.
The location of LC-50 on the valley floor of the Tularosa Basin provided a huge extent of flat
and open ground that allowed for excellent line of sight for optical instrumentation and flight
lines clear of topographical barriers to the north. However, the natural environment was likely
not the most important consideration in the location selection for LC-50. Rather, the complex
was likely located based on logistical considerations such as proximity to LC-38 for assembly
and maintenance support. However, the natural environment did influence how LC-50 was
constructed. As a closed basin, the Tularosa Basin receives drainage from the surrounding
mountain ranges that collects in permeable sands and gravel substrates within the basin interior
and has done so for millions of years. As such, many locations within the Tularosa Basin have
abundant subsurface water despite the appearance of desert surface landscape. Unfortunately,
the collected water is very high in mineral content and generally quite saline, making it difficult
to put to use without extensive filtering. The collection of subsurface water in the Tularosa
Basin over the millennia has resulted in a relatively high water table in most locations in the
basin interior. Such was the case at LC-50, and the proximity to the water table made actual
underground below-grade installation of the launch cells and control room impractical as water
would inundate the installations. As stated by Jim Eckles:
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Sprint was designed to be stored in a protective silo and then fired from there
when needed. Since they couldn’t put a silo in the desert floor because of the
close water table – there is that landscape affecting things again — a large
mound was built and the three silos dug into the artificial hill (Eckles 2013:9).
The Sprint installations constructed as part of the SRMSC were truly underground as originally
intended, as the below-grade construction was a significant component of the site hardening
against a nearby nuclear strike. The later SRMSC RSLs also separated the launch cells from
the control complex by several hundred yards, probably as an added safety measure since the
RSLs were dealing with live warhead equipped missiles, unlike LC-50. Installing the launch
cells and control room into the same earthwork at LC-50 was also likely more efficient and
economical due to the cost and time of constructing the artificial mound. If not for the water
table issue, LC-50 might have more closely resembled the subterranean RSL installation used
at the SRMSC.

8.7.3 Expression of Military Cultural Traditions
According to Loechl et al. (1994) military cultural traditions are expressed at military installations 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 LC50 is a technically oriented facility. As such, LC-50 expresses the technical requirements of
the testing process rather than the hierarchical or patriotic values that would be displayed at
military barracks or housing areas. Despite this, the military value of utility is expressed in the
facilities encountered at the complex. The original earthen mound that housed the launch and
control facilities at LC-50 is a utilitarian and pragmatic solution to the need of simulating an
underground facility while avoiding the shallow depth to water table at the site. While unique
as a prototype launch facility for the Sprint missile, Property 25090 lacks any recognized architectural style or ornamentation. The utilitarian nature of the LC-50 installation reflects the
pragmatic nature of the Army testing mission, which emphasizes function rather than form in
order to meet the requirements of the RDT&E process.

8.7.4 Circulation Networks
Loechl et al. (1994) defines circulation networks as roads and transportation routes that facilitate 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). At LC-50, circulation networks were mostly used for
access to the complex and instrumentation locations rather than the movement of Army troops
and supplies.
LC-50 is accessed from the WSMR cantonment via Nike Avenue and Range Road 202. From
Range Road 202, an unnumbered access road extends northwest to LC-50. The access road
circles around the north and west sides of the complex to the access gate on the southwest
side of the fenced enclosure that encircles the complex. From the gate, access to the launch
area atop the Property 25090 mound is provided by a prominent access ramp that travels up
the western slope of the mound. During the Sprint testing, transporter/loader trucks moved
assembled Sprint missiles to the launch area via this access ramp. A secondary two-track road
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encircles the launch complex outside the perimeter fence. During the Sprint testing, this road
was graded and graveled and provided access to a series of mobile camera sites; it is labeled
as the “Camera Access Road” in 1966 architectural plans. The mobile camera sites along this
road appear to have been simple leveled pullouts along the road; no evidence of them is visible
today. Other outlying instrumentation sites used for the Sprint testing were accessed from other
existing roads that were not specifically part of the LC-50 circulation network.
The LC-50 circulation network is limited in extent and its primary purpose was to facilitate the
access of transporter/loader vehicles for the delivery of assembled Sprint missiles. The Camera
Access Road was only minimally graded and surfaced but does help define the complex. Along
with the obvious perimeter fence around LC-50, the circulation network helps to define LC-50
as a discrete and self-contained location on the WSMR landscape.

8.7.5 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). LC-50 is consistent with this definition as it is clearly
demarcated by a chain link fence that encircles the perimeter of the complex. While the Nike
Avenue launch complexes encompass large undeveloped acreages within their boundaries, no
such extensive boundary is defined for LC-50 within the WSMR GIS database. As such, the
LC-50 perimeter fence serves as the de facto boundary of the complex.
The perimeter fence of LC-50 is actually somewhat distinctive, as the limits of most WSMR
launch complexes are not indicated by fences or other boundary demarcations. This might be
at least partially due to the cost involved as the Nike Avenue complexes are generally large and
would require miles of fencing. However, the lack of fencing more likely reflects the notion
that these sub-areas are part of the larger range at WSMR and specific demarcation is not necessary unless required by specific security or safety concerns. At LC-50, the additional level
of access control provided by the fence was apparently deemed necessary for the high priority,
and at the time, highly classified, Sprint program.

8.7.6 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 a RDT&E facility situated within a larger range, LC-50 is somewhat
of an exception to 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).
This desert scrub vegetation was extensive enough that it was cleared from the area within and
around LC-50 when the complex was established. Period photographs of the launch complex
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show that the ground surface as completely cleared and graded at the time of the Sprint testing.
This extensive clearing helped to define the launch complex on the landscape during the first
few years of its operation.
However, by the mid-to-late 1970s, aerial photographs show that the vegetation outside the
perimeter fence had started to recover. The complex interior remained mostly clear of vegetation. After the Sprint program ended at LC-50, less effort was expended at keeping the launch
complex interior free of vegetation as use of the complex became more sporadic. As of the current inventory, the complex interior was gradually being reclaimed by desert scrub, primarily
varieties of mesquite, and the surrounding area outside the perimeter also supported a thriving
desert scrub vegetation community. Due to this gradual reclamation, the original clearing and
grading of the launch complex is less evident at ground level, making the launch complex
environs less distinctive on the landscape.

8.7.7 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
statues (Loechl et al. 1994:40). The buildings, structures and objects at LC-50 are the primary
expression of the military mission on the landscape and define the orientation and layout of
the complex. The number of recorded historic resources at LC-50 is limited, consisting only of
one structure (Property 25090) and one object (Property 25092). However, Property 25090 is
expansive and incorporates multiple functions; it serves as the core of LC-50.
As part of the inventory methodology, less significant resources representing remnants of LC50 supporting infrastructure were recorded as features and are described separately in Appendix A. A total of 45 features were recorded in association with the buildings, structures, and
objects at LC-50. Overall, Launch Support Features were the most common type encountered
(n=25) accounting for approximately 56 percent, followed in decreasing frequency by Electrical Infrastructure (n=8, 18 percent), Instrumentation Support Features (n=6, 13 percent),
Miscellaneous Features (n=4, 9 percent), and Water/Wastewater Features (n=2, 4 percent).
These less substantial manifestations of the LC-50 built environment contribute to a broader
understanding of the scope and extent of activities at the complex. Some of the recorded features also serve to define the launch complex on the landscape; a series of perimeter lighting
fixtures located just inside the perimeter fence ring the complex. These lighting fixtures were
shaded to cast light down and outward, away from the complex interior, giving the complex
high nighttime visibility when viewed from the outside while avoiding excess ambient light
inside the complex.

8.7.8 Clusters of Buildings, Structures, and Objects
According to Loechl et al. (1994:40), the organizational and spatial relationships among buildings, structures, and objects at military installations is one of the most important characteristics
of military landscapes. By design, LC-50 has a compact footprint and did not incorporate func-
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tional or organizational sub-areas. Most of the assembly and maintenance tasks for the Sprint
program were completed at LC-38. LC-50 primarily supported Sprint launch and flight testing
activities, which required few facilities to be constructed at LC-50. Property 25090 was the
primary facility at LC-50 and incorporated multiple functional aspects into one structure. Supporting properties included camera towers and a water storage tank; the camera towers have
been removed from the site but the water storage tank (Property 25092) remains at the site.

8.7.9 Archaeological Sites
Military installations often include prehistoric and historic archaeological sites, but most predate 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 LC-50. Archaeological manifestations
related to this thematic approach were captured as features, which were generally associated
with buildings, structures, and objects.
No prehistoric sites have been previously documented within the limited area of LC-50 itself.
The extensive level of disturbance associated with the construction of the launch complex
makes it unlikely that any prehistoric sites remain intact in the general area around LC-50. Regardless, the land use of these prehistoric occupations occurred during different environmental
conditions and was motivated by widely divergent factors from the 20th century military use of
the landscape. Accordingly, the presence or absence of these sites was not incorporated into the
present landscape perspective.
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 establishment 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 LC-50 were encountered during the
inventory.

8.7.10 LC-50 as a Historic District
Consideration of LC-50 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 LC-50 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 eligibility Criterion C.
Historic districts are nominated under the important final clause of Eligibility Criterion C,
which allows for properties “that represent a significant and distinguishable entity whose com-

108								

A National Register Inventory and Evaluation of Launch Complex 50 at White Sands Missile Range,
Otero County, New Mexico

ponents may lack individual distinction” (NPS 1995:2), to be nominated to the NRHP. In
essence, the district clause of Criterion C allows recognition of groups of properties whose
whole is greater than the sum of their parts (King 2004:113).
According to NPS 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). The limited number of recorded resources at LC-50
makes it somewhat of an outlier to historic districts as defined above. This is largely due to
the classification of most of the launch complex’s salient features under one identified facility
number (Property 25090). It should be noted that Property 25090 is a sprawling facility that
incorporates the launch and launch control functions into a combined facility that includes
numerous distinctive aspects and structural details more typical of a landscape as defined by
Loechl et al. (1994). The complex overall includes boundary demarcations, circulation networks, modified vegetation, and responses to the natural environment that collectively make it
consistent with the definition of a historic military landscape as defined by Loechl et al. (1994).
As such, Epsilon Systems recommends that LC-50 is more appropriately managed as a historic
district rather than as a single individually eligible resource.
Although LC-50 consists of a limited number of resources and does not encompass a large
acreage, it does fulfill many of the criteria of a historic military landscape as defined by Loechl
et al. (1994). LC-50 represents the manifestation of a military mission on the land, and also
reflects through its physical features its association with the nationally significant development
of ABM systems during the Cold War. It is therefore the recommendation of Epsilon Systems
that LC-50 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 the combined theme of Air Defense, Ballistic Missile
Defense, and Army Missiles (Lavin 1998).
The limits of the recommended LC-50 historic district are represented by the perimeter fence
that serves as the de facto boundary of the complex. Although period technical memorandums
document that the Sprint testing was supported by a series of outlying instrumentation sites,
many of these sites are far removed from the complex itself. Some of the instrument sites were
not exclusive to the Sprint testing; these sites were part of the general WSMR instrumentation
network and were used in support of a wide variety of programs. Additionally, many of the
Sprint instrumentation sites lack integrity with the identified period of significance. Due to
these issues of location, association, and integrity, Epsilon Systems recommends that the proposed historic district be limited to the LC-50 complex itself and not be extended to include the
outlying instrumentation sites associated with the Sprint testing.
At the individual level, Property 25090 is recommended for individual eligibility under Criteria A and C due to its close association with the Sprint program and the nationally significant
Cold War themes discussed by Lavin (1998). Property 25092 is not recommended for individual eligibility due to lack of significance at the individual level. However, it does provide contextual information on the original infrastructure of LC-50 and its later re-use (via its Stinger
mural) and is recommended as a contributing element to the proposed LC-50 historic district
under Criteria A and C.

	

						

109

Summary and Conclusions

9. Summary and Conclusions
The inventory of LC-50 at WSMR resulted in the identification and recording of two historic
properties and 45 associated features. Two important Cold War Historic Themes as defined
by Lavin (1998) are applicable to LC-50, which was the primary testing land-based test complex for the Sprint missile, the lower atmosphere, high speed ICBM interceptor that was part
of the Safeguard ABM system. The Safeguard system, including the Sprint missile, was the
penultimate development of the Nike nationwide air defense network. The development and
deployment of the Safeguard system was an important Cold War political and social debate
that influenced arms limitation agreements with the Soviet Union.
LC-50 retains a good deal of integrity from its primary period of significance from 1965 to
1970. Due to its significant historic Cold War associations and degree of integrity, LC-50 is
recommended as a historic district under Criteria A and C. Property 25090 is a large mound
structure that incorporates both the launch and launch control functions at LC-50, and as such
is the primary element of the built environment at LC-50. It is recommended for individual
eligibility and as a contributing element to the LC-50 historic district under Criteria A and C.
Property 25092, a water storage tank, is recommended for eligibility as a contributing element
to the LC-50 historic district under Criteria A and C.
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(36 CFR Part 61) for Archaeology. Mr. Myers has worked on a broad range of Section 106 and
110 compliance projects for federal, state, municipal, and private clients. As an archaeologist,
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