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1. Management Summary
Through the Army Facilities Reduction Program (FRP), which demolishes under-utilized, un-
used and deteriorating facilities, reducing operational costs and creating square footage for 
new construction, the US Army Garrison White Sands Missile Range (WSMR) is actively 
developing lists of properties that may be candidates for removal. In accordance with Sections 
106 and 110 of the National Historic Preservation Act (NHPA) the WSMR Cultural Resources 
Program is actively evaluating all candidate buildings, structures, and objects for their Na-
tional Register of Historic Places (NRHP) eligibility in addition to acquiring existing historic 
documentation on each.

In October 2018, Epsilon Systems Solutions, Inc. (Epsilon Systems) was contracted by the 
WSMR (Environmental Division, Conservation Branch) Cultural Resources Program to con-
duct an inventory and evaluation of properties tentatively scheduled for future removal or 
modification at the former WSMR Meteor Trail Radar (MTR) site. The scope of the inventory 
area was determined in consultation with William Godby, Archaeologist at WSMR. In order to 
adequately meet the requirements set forth in Section 106 of the NHPA and NRHP guidelines, 
the inventory was inclusive of all the remaining MTR properties rather than just those that are 
scheduled for future removal.

During the current inventory, a multi-disciplinary team of archaeologists and architectural his-
torians conducted an on-site inventory in January 2019 and recorded three structures as well as 
13 features at the MTR site, which is located north of the cantonment in the southern portion of 
WSMR (Figure 1). All the recorded resources related specifically to Research, Development, 
Test, and Evaluation (RDT&E) activities in the Cold War era (1945 to 1989); no prehistoric 
features were recorded or evaluated. The current inventory was logged as New Mexico Cultur-
al Resources Information System (NMCRIS) number 142731 with the New Mexico Archaeo-
logical Records Management Section (ARMS).

As part of the current effort, all of the recorded resources were evaluated for their NRHP el-
igibility. None of the recorded properties were recommended as eligible to the NRHP, either 
individually or as contributing elements to a historic district. The MTR was constructed be-
tween 1968 and 1973, and it appears to have ceased operation by the mid-1970s. Prior to the 
installation becoming 50 years old — and thus subject to  the NHPA compliance process — it 
was substantially modified through a series of projects which began around 2006. As a result, 
very little of the original installation remains today, and the MTR retains only minimal historic 
integrity from its period of significance (1968 to 1975). Given the limited number of extant 
resources at the site, the MTR does not represent a definable concentration of resources, which 
combined with the poor integrity of the resources, precludes the recommendation of the MTR 
as a historic district.
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Figure 1. Map of the current inventory location within WSMR.
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2. Introduction and Project Background
Detection of meteor trails through the use of radar was a significant technological achievement 
during the mid-20th century. Not only was the use of radars to detect meteor trails a milestone 
event in the establishment of radar astronomy as a field, it also helped astronomers understand 
the origins and orbits of meteors. Meteor trails were also used for long-range communications, 
and specific to the current project, were used as a means to measure winds and air densities 
of the upper atmosphere. National Aeronautics and Space Administration (NASA) historian 
Andrew Butrica argued that the radar detection of meteor trails was actually the defining event 
that established radar astronomy as a field (Butrica 1996:iii).

During the late 1960s, a MTR installation was made at WSMR north of the cantonment. The 
WSMR MTR was based on previous Air Force-sponsored MTR installations in other parts of 
the country, but the project lead was the Army Atmospheric Science Laboratory (ASL). The 
WSMR MTR was intended to provide real-time monitoring of upper atmospheric winds and 
air densities in a range support role; upper atmospheric conditions were significant variables in 
calculating trajectories and flight paths of various test vehicles. 

The WSMR MTR was initially constructed around 1968 as a trailerized installation, and sig-
nificant improvements, including permanent facilities, were made during 1972 to 1973. The 
MTR appears to have ceased operation by the mid-1970s, although this is simply an estimate 
as no definitive information on the closure and decommissioning of the facility was available 
at the time of this writing. One of the remaining radomes from the MTR installation is visible 
to drivers on Owen Road, and has become known as the “golfball.” The MTR location was 
extensively modified beginning in 2006 for use as a Forward Operating Base (FOB) for troop 
training.       

In October 2018, Epsilon Systems was retained by the WSMR Cultural Resources Program to 
conduct an inventory of the former MTR facilities and evaluate them for their NRHP eligibili-
ty. To this end, an arbitrary boundary for the MTR and its associated facilities was determined 
in consultation with William Godby, Archaeologist at WSMR. This boundary determined the 
spatial limits of the built environment inventory and the associated pedestrian survey (Figure 
2). 

Three structures were recorded at the MTR site as part of the current inventory. Additionally, 
isolated historic resources that were not categorized as buildings, structures, or objects were 
recorded as features during the inventory. No prehistoric archaeological resources were identi-
fied as part of the inventory. In addition to the detailed recordation of the identified resources, 
each was evaluated for its eligibility to the NRHP. Additionally, the inventoried resources were 
evaluated as possible contributing elements to a larger military landscape or historic district.  

The results of the inventory effort and NRHP evaluation are provided herein. Phillip Esser 
and Nate Myers were the report co-authors. Essential reviews and commentary were provided 
by Phillip Esser and Epsilon Systems Cultural Resources Program Manager Brad Beacham. 
William Godby, Archaeologist with WSMR, provided support and guidance throughout the 
process. 
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Figure 2. The limits of the current inventory at the MTR site.
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3. Purpose of the Project
The purpose of the project was to inventory and evaluate the MTR properties for NRHP el-
igibility. The project was in support of the WSMR FRP efforts and ensured the US Army’s 
compliance with the NHPA. The resources inventoried are located north of the cantonment and 
west of Owen Road. 

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 undertak-
ings on historic properties, whereas Section 110 directs federal agencies to inventory historic 
properties under their care and management, beyond considerations related to specific projects. 
Historic properties are buildings, structures, sites, districts, and objects that meet the criteria 
for listing in the NRHP (36 Code of Federal Regulations [CFR] 60). Codified in Section 110 
in 1980, 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 invento-
ries and evaluations are complete to ensure that no eligible federally owned property is trans-
ferred, sold, demolished, or substantially altered. The Order outlines procedures for meeting 
the inventory requirements of NHPA and the National Environmental Policy Act (NEPA) and 
establishes the principle of “interim protection,” which means that until a resource has been 
evaluated, it must be treated as if it were eligible for listing in the National Register.

This report will assist WSMR in compliance with Section 106 and Section 110 of the NHPA. 
This document serves as a comprehensive inventory and NRHP evaluation of the extant WSMR 
MTR resources. 
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4. Research and Field Methodology
The Army ASL established the WSMR MTR around 1968, and substantially improved it 
during 1972 to 1973. The MTR used radar reflections of meteor trails in the upper atmosphere 
to measure wind currents and air densities in the upper atmosphere, which was important data 
for calculating missile trajectories and impact locations. The intent behind the methodology 
outlined herein is to provide a comprehensive treatment and evaluation of the built environ-
ment resources found at the MTR site. 

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 WSMR MTR, these elements were captured as associated features to provide 
a more comprehensive understanding of its built environment. 

The methodology for recording RDT&E 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 facility or 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. Addi-
tionally, Directorate of Public Works (DPW) Real Property files were consulted and scanned, 
as needed, to facilitate future referral. These previous recordings were updated with current 
photography and any observed changes in the property’s condition or physical characteristics 
were also noted. In many cases, the previous recordings were completed on the now obsolete 
New Mexico Historic Building Inventory Form (HBIF), and for these recordings a current WS-
MR-specific version of the New Mexico Historic Cultural Properties Inventory (HCPI) form 
was prepared. The previous recording was referenced in the property’s descriptive narrative, 
recommendations, and HCPI form, as applicable. In the case of the current project, archaeo-
logical inventories have been conducted across the MTR site, but none documented its historic 
built environment. 

4.2 On-Site Recordation

In order to achieve a comprehensive inventory of the WSMR MTR, on-site fieldwork focused 
on the primary area of its built environment and the immediate surrounding area. Unlike some 
of the WSMR launch complexes, the MTR is a limited, discrete location with a small number 
of buildings, structures, and objects. The inventory area was determined in consultation with 
the WSMR Environmental Division, Conservation Branch and was defined by the extent of 
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the remaining MTR facilities and associated cleared landscape. A pedestrian transect inventory 
(3.4 acres) was completed throughout the defined inventory area to fully capture all the MTR 
buildings, structures, objects, and features.

The inventory relied upon the WSMR Geographic Information System (GIS) layer of the MTR 
properties and inventory limits displayed on handheld Trimble Global Positioning System 
(GPS) units to guide the on-site survey. The primary resources that compose the built environ-
ment of the WSMR MTR are structures, although associated features are also present in the 
inventory area, which is discussed in further detail below. However, some additional discus-
sion regarding the recordation of the prominent components of the MTR environs is required.  

4.2.1 Building, Structure, and Object Recordation

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

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

In the case of the MTR and many other WSMR facilities, buildings and structures are of-
ten specialized and serve specific functions related to range support and RDT&E. Examples 
of such buildings include blockhouses, enclosed test cells, and assembly buildings, although 
these were not found at the MTR. 

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

A variety of specialized structures can be found at WSMR. At launch and test facilities, these 
specialized structures can include test cells, magazines, and blast barricades. At the MTR, ra-
dar units were housed in specialized radome structures. A radome is a weatherproof enclosure 
that protects a radar antenna. Radomes are usually spherical and constructed of material that 
minimizes any obstruction of radio waves. They also serve the secondary purpose of conceal-
ing the design details of the antenna from public view.

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

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

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 extant resources present at the MTR primarily consist of structures, which were distin-
guished using the stated NPS definitions. Given the limited number and poor condition of the 
extant properties at the MTR, it is unlikely that the recorded resources will 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 district potential of the MTR can 
only be accessed through a comprehensive recordation of its affiliated properties, followed by 
a careful consideration of these properties and their relative integrity within the framework of 
an appropriate historic context. The potential of the MTR as a historic district is discussed in 
detail in Chapter 8.   

The purpose of the on-site inventory was to document the extant properties at the MTR site in 
order to evaluate their NRHP eligibility. Additionally, built environment resources recognized 
as associated features were recorded via a simplified documentation process as discussed in the 
following section. The recording process consisted of collecting field notes and representative 
photographs of each property, as well as relevant spatial data. In addition to inclusion within 
the body of the inventory report, the in-field recording data and information from archival 
research were incorporated into a WSMR-specific version of the HCPI form. The WSMR-spe-
cific 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 scat-
tered across the range interior, either in association with more substantial properties or in iso-
lated locations. These isolated remnants can be both architectural and archaeological in nature. 
Although usually spatially and functionally associated with more substantial facilities, 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 archaeolog-
ical guidelines. 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), fa-
cilities (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 
the MTR site 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 the MTR site, a 
pedestrian inventory in the general vicinity of the facility was conducted. The pedestrian in-
ventory was completed across 3.4 acres; the inventory limits were defined in consultation with 
WSMR cultural resources staff and based on the distribution of the facility’s built environment 
resources. The pedestrian survey area was loaded into the Trimble 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 the MTR site. 

4.2.4 Associated Feature Types

For the purpose of the MTR inventory, seven general feature types were defined. These types 
were defined based primarily on functional characteristics and were largely constructed as 
infrastructure in support of range operations. The feature types were influenced by previous 
inventory experience at WSMR and consisted of: 

• Electrical Infrastructure: Provided electricity in support of WSMR facilities. 

 Subtypes:

 ◦ Pull boxes

 ◦ Electrical cabling

 ◦ Electrical panels 

 ◦ Electrical boxes and terminals

• Water and Wastewater Infrastructure: Water and wastewater systems construct-
ed in support of WSMR facilities. 
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 Subtypes:

 ◦ Septic tanks

 ◦ Water lines and valves

 ◦ Fire hydrants

 ◦ Drain fields

• Instrumentation Support: Supported instrumentation systems in use at WSMR.

 Subtypes:

 ◦ Calibration targets and poles

 ◦ Instrument pedestals 

 ◦ Instrument mount foundations

 ◦ Portable pedestals

• Testing Support: Elements constructed in support of RDT&E activities. 

 Subtypes:

 ◦ Concrete platforms

 ◦ Earthen platforms

 ◦ Fire control plumbing

 ◦ Earthen blast berm

 ◦ Stand-alone lighting fixtures

 ◦ Anchor rails and hardware

 ◦ Cable trench

• Liquid Propane tanks: Supplied WSMR 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 infor-
mal 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 un-
known, and therefore cannot be assigned to a more specific category. 

Most of the features encountered at WSMR installations are fairly redundant and consist large-
ly 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 the various WSMR installations. By design, the basic components of these systems are high-
ly standardized to minimize cost and facilitate simple installation and operation. As a result, 
these associated features have little to relate regarding the story of any given facility, and lack 
the interpretative power of actual buildings, structures, or objects.

The associated features encountered during the current inventory were captured via a stream-
lined 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 facilities. 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 presented 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. National Register Bulletin 15 provides the 
following definition:

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

Coincident with field recording of the relevant resources, a comprehensive historic context 
for the WSMR MTR was prepared that considers not only the history and activities of the 
facility itself, but also the larger historical framework of the use of meteor trail radar from its 
origins after WWII through its use in atmospheric probing in the 1970s. Sources for this con-
text included NASA historical summaries of radar astronomy, period conference proceedings, 
primary source materials from WSMR, period journal articles and newspaper publications, 
Department of Defense (DOD) sponsored guidance and contextual documents, web resources, 
and several historical overviews of Cold War activities at WSMR. 

Other relevant databases and depositories were also consulted during the preparation of the 
historic context. The recent completion of a searchable electronic archive of the WSMR base 
newspaper, Wind and Sands and later The Missile Ranger, is also a publicly available re-
source 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. WSMR inventories of real properties were also con-
sulted to determine property identification and construction dates. These databases included 
historic WSMR property inventories and the current Army General Fund Enterprise Business 
System (GFEBS) which was provided electronically by the WSMR Environmental Division, 
Conservation Branch.

4.4 Property Evolution and Function

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

Although limited information is available for most of the recorded 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 MTR site’s change 
and evolution through time. 

Whenever possible, property evolution and function were established through individual prop-
erty records including the disposition forms and real property forms available from the WSMR 
Directorate of Public Works. When possible, the changes at the individual property level were 
tied back to the overall historic context. Period photos and documentation are also often on 
file at the WSMR Museum Archives, which can be very helpful in identifying property modi-
fications. Original architectural drawings and plans are also critical resources for interpreting 
changes in property design and use. However, most of these resources were not available for 
the MTR properties, which made documenting their history of use and eventual decommis-
sioning more difficult. 
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5. Environmental Setting
WSMR lies within the Mexican Highland Section of New Mexico’s Basin and Range Prov-
ince. This province is characterized by narrow mountain ranges that separate internally drained 
structural basins and valleys of major drainages (Hawley 1986). The MTR site 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 Sacra-
mento Mountains to the east. Topographically, the facility is located on the bajada flats that 
transition to the basin floor beneath the eastern slope of the Organ Mountains. The MTR site 
occupies a mostly flat area at approximately 4,260 feet above mean sea level. Antelope Hill is 
a prominent landmark located about one mile north of the site. 

The MTR built environment consists of a relatively discrete cleared area that retains a small 
cluster of structures and associated features. The MTR site is located approximately two miles 
north of the cantonment, west of Owen Road, and south of US Highway 70 on the broad bajada 
plain of the Organ Mountains.  

The climate of the region is characterized as semiarid (Muldavin et al. 2000b). Climatic data 
were collected at a weather station located at White Sands National Monument, New Mexico 
from January 1, 1939 to June 7, 2016 (Western Regional Climate Center [WRCC] 2018). 
During this period, mean annual precipitation was 22.89 centimeters (9.01 inches). Rainfall 
was heaviest from July through September. Average minimum temperature was 5.2 degrees 
Celsius (C) (41.4 degrees Fahrenheit [F]), while average maximum temperature was 25.6 de-
grees C (78.1 degrees F). Average annual snowfall totaled 6.35 centimeters (2.5 inches). Snow-
fall was heaviest from December through January (WRCC 2018).

Vegetation typical of the area is Plains Mesa Sand Scrub (Dick-Peddie 1993). Deep-sand areas, 
such as coppice dunes, throughout New Mexico were historically dominated by grasslands 
associated with the periphery of old floodplains and playas that have given way to succes-
sional communities of expanding Plains Mesa Sand Scrub (Dick-Peddie 1993:128). Plains 
Mesa Scrub is typically dominated by deep-sand tolerant or deep-sand adapted species that can 
manifest in various combinations of floral species. White Sands serves as an oft cited example 
of this successional ecotone (Dick-Peddie 1993:129). The flora in the vicinity of the MTR site 
were observed to be variable, defined by co-dominance of yucca and honey mesquite (Prosopis 
glandulosa) with an understory of forbes and mixed grasses. 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 the MTR 
site aligns with the Honey Mesquite-Fourwing Saltbush Basin Shrubland Association 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 “his-
toric” as a half-century is generally considered the minimum amount of time required to assess 
whether events or trends are significant to the wider patterns of history. However, the NPS 
guidance also allows for the inclusion of recent properties if they are of “exceptional impor-
tance.” As of this writing, properties that were constructed after 1969 would be considered for 
eligibility to the NRHP only if they meet the standards of exceptional importance as outlined 
in National Register Bulletin 22 (Sherfy and Luce 1998).

In order to provide a complete historical perspective for WSMR, a brief summary of the area 
prior to the establishment of WSMR is presented. The following section provides a brief over-
view 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 meteor trail radar, 
from its development after WWII to its use in meteorological research and communications 
systems. The context then discusses the WSMR MTR, including its relationship to contempo-
rary meteor radar systems and the physical evolution of its installation. 

6.1 The Tularosa Basin before WSMR

The US history of the Tularosa Basin begins with the incorporation of the region into the US 
by the Treaty of Guadalupe Hidalgo in 1848. Although known by the Spanish and Mexican 
colonial powers, the Tularosa Basin remained a remote and sparsely settled area that was con-
sidered largely uninhabitable due to the constant threat posed by the Apache. Fort Stanton was 
established along the Rio Bonito in 1855 in order to provide settlers with protection against the 
Mescalero Apache, but even so, settlement away from the fort in the Tularosa Basin remained a 
risky affair and the population in southern New Mexico remained focused in the Mesilla Valley 
of the Rio Grande. 

By the 1860s however, several factors conspired to change the uninhabited nature of the Tu-
larosa Basin. The onset of the Civil War made New Mexico a subject of military interest among 
both the Union and Confederate armies, and several engagements were fought for control of 
the Territory. These conflicts eventually saw the Union victorious, and the military presence 
across the area continued following the end of the war. The establishment of a series of military 
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Figure 3. Colonel Albert Fountain, who disappeared in 
1896 within what would later become WSMR (public 

domain image).

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

domain image).

outposts across the region somewhat 
ameliorated the Apache threat, and the 
perceived security encouraged settlers 
to move into the area between the Sac-
ramento and San Andres Mountains. 

The earliest Territorial settlement in the 
Basin began even before the end of the 
Civil War. In the fall of 1862 Hispanic 
settlers fled the destruction wrought by 
the flooding of the Rio Grande in the 
Mesilla Valley and established a com-
munity 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 con-
flicts that were experienced in New Mexico and 
elsewhere across the west. In the Tularosa Basin, 
this saga culminated in the disappearance of Al-
bert Fountain and his son Henry on February 1, 
1896. The site of the disappearance is located 
within WSMR, at a low ridge known as Chalk Hill 
that Highway 70 now bisects near the Doña Ana/
Otero County line (Eckles 2013:57). Although po-
litical rival Albert Bacon Fall and his associates, 
including prominent area rancher Oliver Lee, were 
suspected in the case, no convincing evidence ty-
ing 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 
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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 the 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 great-
est conflict of the 20th century would bring many changes to the Tularosa Basin, and would 
also re-define concepts of offensive and defensive weapons for the remainder of the century. 

6.2 The Establishment of White Sands Missile Range

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

The Caltech rocket program started in 1936, when J. Frank Malina, a graduate student from the 
Guggenheim Aeronautical Laboratory at California Institute of Technology (GALCIT), and a 
group of students under the guidance of Dr. Theodore von Karmen initiated research into rock-
et propulsion. The GALCIT group made steady progress, and in 1939 the group began work 
on Jet-Assisted Take-Off (JATO) units for aircraft. This early JATO work was first supported 
by the National Academy of Sciences, but as the war in Europe began to loom larger the Army 
Air Corps offered support for the JATO development (Carroll 1974:3). The emphasis on devel-
oping a workable JATO unit shifted the GALCIT group’s focus away from liquid-propellant 
and towards long-burning solid propellant, whose simplicity and economy was required for the 
expendable JATO unit. 

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

The JPL memo was a major turning point for US rocket and missile development. The German 
use of missiles in Europe was the major focus of the Army Ordnance Department Guided Mis-
sile Program and the JPL memo received a very positive reception by Army Colonel 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 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 pro-
jected range of the full-size rocket required a larger overland test range. Concurrently, intelli-
gence gained through the course of WWII further emphasized the need for enhanced missile 
testing facilities comparable to those used by Germany. 

As hostilities drew to a close in Europe, the US initiated efforts to capture parts, equipment, 
and research materials from the German V-2 rocket program at Mittelwerk prior to the Russian 
advance into eastern Germany. The recovery of the V-2 parts was led by Colonel Holger N. 
Toftoy in an operation dubbed Special Mission V-2. The parallel mission of capturing and re-
cruiting the V-2 scientists and engineers became known as Operation Paperclip. This mission 
was greatly facilitated when 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 pos-
sessed 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). 

The proposed proving ground required flat and open ground, a sparse population, and predom-
inantly clear weather. Other preferred characteristics included surrounding hills or mountains 
for observation sites and natural barriers, access to railroad lines and utilities, and proximity to 
an established military post for support.  The Tularosa Basin was identified as the best choice, 
possessing nearly all of the desired characteristics. The location was selected in February 1945 
and named White Sands Proving Ground (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 
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Figure 5. The flash and mushroom cloud of the world’s first atomic bomb at the Trinity Site. 

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 (Eck-
les 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. The following week, on July 16, 1945, the 
top secret Manhattan Project detonated the world’s first atomic bomb at the Trinity Site in the 
northern portion of the new range. The atomic explosion was the result of four years of focused 
development, and J. Robert Oppenheimer named the test site “trinity” as an homage to favored 
poem by John Donne.1 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 Without Altitude Control (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 ma-
terials were transported to the range and GE personnel working under Project Hermes began to 
sort, catalogue, clean, and assemble the various German missile components. Parts that were 

1  John Donne was 16th century poet and sermon-writer, and Oppenheimer based the Trinity 
name on Donne’s Holy Sonnet XIV, which started with “Batter my heart, three-person’d god...”   
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Figure 6. J. Frank Malina stands by the WAC Corporal launch tower at LC-33, 1945 (US Army photo).
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Figure 7. Little Bright Eyes, one of the first tracking telescopes at WSMR.

missing or damaged were fabricated as needed. The program progressed quickly, and the first 
American launch of a V-2 missile took place at WSPG on April 16, 1946 (Kennedy 2009:29). 

As the range continued to develop, the late 1940s and early 1950s proved to be a significant 
period of advancement for the range instrumentation and communications systems. The instal-
lation of range-wide instrumentation, communications, and timing networks was a significant, 
but often overlooked, part of the effort required to turn the desert landscape of the Tularosa 
Basin into a world-class missile test range. In many ways, the capability to precisely track, 
measure, record, and generate data from tests, while synchronizing these activities across long 
distances, is what truly defined the facility as a proving ground. Pioneering work on range in-
strumentation systems was undertaken by a group led by Ernst Steinhoff and a select group of 
optical, electronics, and geodesy experts at Holloman Air Force Base (HAFB). Steinhoff orig-
inally was brought to the US as part of Operation Paperclip and came to HAFB in 1949 after 
working at Fort Bliss. There he selected additional German experts that were brought into the 
country in 1951 as part of Project 63, which was an Air Force program to place knowledgeable 
German scientists and engineers into private sector positions within the aerospace industry 
(HAFB 1949; Mangum 1951). Steinhoff and his instrumentation group published early guide-



 A National Register Inventory and Evaluation of the Meteor Trail Radar Site at White Sands Missile 
Range, Doña Ana County, New Mexico

              21

lines 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 exist-
ing equipment had to be adapted to fit the role. Some of the best early optical instruments were 
Askania cinetheodolites recovered from the German rocket program and re-used at WSPG. Fa-
stax 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 fabricat-
ed. For example, the first tracking telescope was hand-assembled by planetary astronomer Dr. 
James B. Edson and assistant Ralph Konegan (Mabe 1958:2; Wind and Sand 1956). This early 
precision instrument was known as “Little Bright Eyes” and was built on a surplus M45 gun 
mount and relied on telescopes pieced together with spare refractors, a 35 mm motion picture 
camera, and a pair of high power Japanese Navy binoculars Edson acquired via barter during 
WWII (Delgado 1981). Edson was unable to remain at WSMR, but recruited fellow astrono-
mer 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 
(Mabe 1958:2). This landmark film heralded the tracking telescope as a revolutionary new kind 
of instrumentation that was critical to further missile development.  

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

6.3 History of Meteor Trail Radar Research

Detection of meteor trails through the use of radar was closely tied to the development of radar 
astronomy following WWII, which was in part due to the readily available supply of surplus 
military radar units. NASA historian Andrew Butrica argued that the radar detection of me-
teor trails was actually the defining event that established radar astronomy as a field (Butrica 
1996:iii). Radar astronomy started with modest efforts in the 1930s to bounce radio signals 
off the moon and atmosphere, and became much more sophisticated as radio technology was 
developed into Radio Detection and Ranging, or Radar as we know it today; “Radar was not 
so much an invention, springing from the laboratory bench to the factory floor, but an ongoing 
adaptation and refinement of radio technology” (Butrica 1996:1). 

The close association of radar and radio astronomy can be a point of some confusion. In a 
general sense, radio astronomy is passive while radar astronomy is active:

Radio astronomy is more akin to the methods of natural history, in which obser-
vation and classification constitute the principal methods of acquiring knowl-
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edge. Radio astronomers search the cosmos for signals that they then examine, 
analyze, and classify. Radar astronomy, on the other hand, is more like a lab-
oratory science. Experimental conditions are controlled; the radar astronomer 
determines the parameters…of the transmitted signals [Butrica 1996:iii].

Radar meteor studies emerged from ionospheric studies. The condition and behavior of the 
ionosphere was critically important to the transmission of radio signals, and ionospheric stud-
ies were closely associated with the growth of radio and radar technologies through the first 
half of the twentieth century. Ionospheric researchers became interested in meteor trails during 
the 1930s when it was hypothesized that the trail of electrons and ions left in the wake of fall-
ing meteors caused fluctuations in the density of ionosphere (Butrica 1996:12). Much of the 
early work on detecting meteor trails with radar was conducted by British researchers, which 
is perhaps not surprising given the British advancements in radar technology during the 1940s.   

What are meteor trails and how are they detected by radar? Meteors are defined as the visible 
streak of light created by the passage of a solid object, the meteoroid, through the upper regions 
of the earth’s atmosphere. Most meteoroids are quite small, ranging from about the size of a 
grain of sand to a small pebble, and enter the atmosphere at very high speeds, ranging from 
25,000 mph (11 km/second) to 160,000 mph (72 km/second). Meteors are popularly referred 
to as “shooting stars” or “falling stars” and are usually very narrow, less than one meter in 
diameter, but quite long, often tens of kilometers (American Meteor Society 2019). Meteors 
occur in the upper mesosphere and lower thermosphere at altitudes between 50 to 75 miles (80 
to 120 km). Though the atmosphere is thin at these lofty elevations, there are still sufficient air 
particles to generate substantial friction around the high-velocity meteoroids and the resulting 
friction generates enough heat to vaporize the meteoroid and drive electrons away from the 
nuclei of the surrounding air molecules, a process known as ionization. The ionization process 
releases energy as light; this flash of light is the meteor or “falling star” witnessed by ground 
observers. This ionized trail left in the wake of the meteor, known as the meteor trail, lingers 
from a few hundredths of a second to a few seconds (American Meteor Society 2019). In some 
cases, the cloud of free electrons in the meteor trail is sufficiently dense to completely reflect a 
radio signal. However, in most cases the meteor trail allows a portion of the radio signal to pass 
through, but still redirects an echo of the signal back towards the source2. It is this refractive 
ability of meteor trails that allow them to be detected by radar (NSA 1990).      

Meteor trails were probably detected, inadvertently, by American gun-laying radars that at-
tempted to detect incoming V-2 missiles near the end of WWII. On multiple occasions the 
radars detected signals which resulted in false alarms; the radars had received returns on some-
thing other than incoming V-2s. Physicist James S. Hey, assigned to the British Operational 
Research Group, theorized that the false returns originated in the ionosphere and were possibly 
caused by meteors (Butrica 1996:13). Hey and several other researchers studied meteor im-
pacts on the ionosphere starting in 1944 using military radar equipment. In 1946, they observed 
a strong correlation between visual sightings and radar returns during the Giacobinid meteor 
shower, and also were able to measure the velocity of the meteors (Butrica 1996:13). After 
WWII, research into the meteor trail phenomenon was also conducted by Edward Appleton 
of the Radio Research Board of the British Department of Scientific Industrial Research and 

2  In technical literature, this distinction in the reflective ability of meteor trails is referred to overdense or 
underdense. 
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concluded that meteors caused unusual bursts of ionization as they traveled through the ion-
osphere. Although neither Hey nor Appleton continued much further in the radar detection of 
meteor trails, they both became leading figures in the related field of radio astronomy (Butrica 
1996:13). 

The first significant American detection effort using radars to detect meteors occurred in 1946 
during the meteor shower associated with the Giacobini-Zinner comet. The Army Signal Corps 
organized radar crews in Idaho, New Mexico, Texas, and New Jersey to observe the meteor 
showers with an assortment of radar units. For a variety of reasons, this effort was only partial-
ly successful in detecting the meteor trails via radar, although the Signal Corps SCR-270 radar 
did detect some meteor trails (Butrica 1996; Sullivan 2009).

Radar astronomy was furthered in Britain at the University of Manchester under A.C. Bernard 
Lovell, who was director of the Jodrell Bank Experimental Station, formerly the Universi-
ty’s botanical garden. Once again, surplus wartime radar units were a boon for the research-
ers; “Lovell equipped the station with complete war-surplus radar systems… he purchased at 
rock-bottom prices or borrowed the radars from the Air Ministry, Army, and Navy, which were 
discarding the equipment down mine shafts” (Butrica 1996:13). Although the Jodrell Bank 
researchers were originally interested in cosmic ray research, they were soon diverted by the 
radar echoes returned by meteor ionization trails. During 1946, the Jodrell Bank researchers 
used radar and visual techniques to observe both the Perseid meteor shower and a meteor 
shower associated with the Giacobini-Zinner comet, which was particularly impressive, re-
turning radar echoes on nearly a thousand meteors per hour at its peak. These events convinced 
the Jodrell Bank researchers and the scientific community in general that meteor ionization 
trails were indeed detectable by radar (Butrica 1996:13-14). 

6.3.1 Meteor Radar and the Debate over Meteor Origins

The detection of meteor trails by radar had important implications for an ongoing debate on the 
origins of meteors. The meteors found in meteor showers were generally agreed to originate 
from objects with bound, elliptic orbits within the solar system, but the majority of meteors 
in the night sky are actually sporadic and not associated with meteor showers. Many meteor 
astronomers postulated that these objects originated from outside the local solar system and 
therefore possessed exciting potentials for studying the composition of the interstellar regions 
of the galaxy (Sullivan 2009:29). If the velocity and trajectory of these sporadic meteors could 
be accurately measured, then their orbits could be calculated, and the question of their possible 
interstellar origin answered. However, the issue proved difficult to resolve as the optical meth-
ods of the time were not precise enough (Butrica 1996:15-16). Noted astronomer Fred Whipple 
founded the Harvard Meteor Project in 1945, which employed telescopic cameras to photograph 
meteor trajectories.3 Whipple’s early results strongly suggested that sporadic meteors followed 
elliptic orbits within the solar system, but the results were disputed, particularly by Estonian 
astronomer Ernst J. Öpik.  The Harvard Meteor Project ran for 20 years, and Whipple eventu-

3  Fred Whipple’s achievements are numerous. He proposed that comets were actually icy conglomerates, 
which the press dubbed the “dirty snowball” theory of the comet composition, which today is almost universally 
accepted. He also coinvented radar reflective chaff during WWII. He also proposed the Meteor Bumper, a protec-
tive shield for spacecraft, which is now often referred to as the Whipple Shield. He authored, along with notable 
co-authors Wernher Von Braun and Willy Ley, Conquest of the Moon in 1953, which presaged the Apollo moon 
landings. Anticipating the first manmade satellites, Whipple organized a volunteer network of observers that was 
the first to track and record the orbit of Sputnik I in 1957. He also pioneered an optical satellite tracking network 
of Baker-Nunn cameras. Additionally, Whipple directed the Smithsonian Astrophysical Observatory from 1955 
to 1973.
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Figure 8. Astronomer Fred Whipple 
(public domain image).

ally installed a state-of-the-art Super Schmidt camera 
outside Las Cruces, New Mexico in 1951 in support 
of the effort (Butrica 1996:16; DeVorkin 2018:14-15). 
However, by this time, radar astronomy had begun to 
surpass optical approaches in determining the orbital 
tracks of meteors. 

The Jodrell Bank researchers tackled the problem us-
ing their radar astronomy techniques between 1948 and 
1950. The group found no evidence that sporadic me-
teors originated from interstellar space; these objects 
were in fact part of the local solar system. Their findings 
were reinforced by subsequent studies conducted by 
Canadian radar astronomy researchers.  The resolution 
of the debate surrounding the origins of sporadic mete-
ors remains as one of the major contributions of radar 
astronomy (Butrica 1996:16). Fred Whipple wrote to 
Lovell in 1950, “This completes beautifully a chapter 
in the history of meteor astronomy. Thank heavens that 
we can now proceed without this continual uncertainty 
concerning this interstellar contribution to the meteors 
in the visual range” (Sullivan 2009:37). Even Ernst Öpik, the most stubborn supporter of the 
interstellar origin theory of meteors, publicly acknowledged in 1959 that his calculations had 
been incorrect (Marvin 2004:200; Sullivan 2009:36)    

With support from the National Bureau of Standards, the Harvard College Observatory later 
started a meteor radar astronomy program in 1957 under Whipple’s direction (Butrica 1996:17). 
Radar astronomy is still an important method for the study of meteors today as it remains the 
most accurate technique of determining orbital trajectories.

6.4 Meteor Trails for Communications and Meteorology

Meteor radar astronomy efforts were also underway in the United States by the 1950s, but 
American research tended to focus more on how meteor trails in the ionosphere influenced 
communications (Butrica 1996:17). The Central Radio Propagation Laboratory (CPRL) divi-
sion of the National Bureau of Standards, was particularly interested in the effects of meteors 
on the ionosphere. Victor Pineo of the CRPL used a SCR-270 radar to detect meteors during 
the 1946 Giacobinid meteor shower and continued his research on meteor trails for five years 
(Butrica 1996:18). 

Pineo was primarily interested in using meteor trails as a means of providing secure, point-
to-point communications over long distances. His research was underwritten by the Air Force 
Cambridge Research Laboratory (AFCRL) which was interested in the potential military use 
of such a system (Butrica 1996:18). The ionization trails of meteors in the ionosphere are dense 
enough to reflect radio waves for a few seconds at a time. The radio frequencies reflected are 
dependent on the intensity of the ionization, which is influenced by the size and speed of the 
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meteor, and usually range from 30 megahertz (MHz) to 50 MHz. This type of communication, 
though limited by the transient nature of the meteor ionization trails required to convey the 
signal, have the advantages of being very difficult to intercept and requiring only minimal 
equipment. The signals could be transmitted long distances, up to 1,200 miles, without sup-
porting equipment such as repeater stations (NSA 1990:52). Defense planners also noted that 
communicating via meteor trails would likely still be viable after a nuclear war, which would 
interfere with normal high-frequency communications and likely destroy satellite communi-
cations infrastructure (NSA 1990:52). However, due to the short transmission time, only short 
bursts of data could be transmitted at a time. Today known as meteor burst communications, it 
continues to be used both by amateur radio operators, government agencies, and the military.    

Meteor radar research was also conducted by the Stanford Radio Propagation Laboratory 
(SRPL), which additionally conducted experiments with meteor burst communications. The 
SRPL’s work in meteor burst communications also attracted the support of the Air Force 
(Butrica 1996:19). SRPL researcher Von R. Eshleman authored a dissertation that provided the 
basis for modern meteor burst communications, which received new attention as a means of 
classified communications as part of the SDI of the 1980s. The Air Force also contracted with 
British researchers at Jodrell Bank to conduct meteor burst communications research through 
1964 (Butrica 1996:20).

6.4.1 Measuring Winds with Meteor Trail Radar

In 1950, Stanford researchers Laurence Manning, Von R. Eshleman, Oswald Villard, and Allen 
Peterson conducted the first wind measurements using radar returns of meteor trails (Butrica 
1996:19; Manning et al. 1950). They determined the wind vectors by measuring the doppler 
shifts of continuous wave radar reflections, a method that was emulated by later researchers 
(Barnes 1973; Sullivan 2009). J. Stanley Greenhow and several fellow researchers, working 
at Jodrell Bank in England, made systematic measurements of upper atmospheric winds using 
the meteor radar technique during the early 1950s. Greenhow and his co-researchers collected 
five years of data and were able to describe the upper atmospheric wind circulation over their 
region of England (Barnes 1973; Greenhow 1954). The work of Greenhow and his fellow 
researchers provided the basic techniques used by later meteor trail wind measurement pro-
grams. Also starting in the 1950s, another independent group working at Adelaide, Australia 
conducted upper atmospheric research using meteor trail radar (Barnes 1973).  

Meteor trail radar was appealing as it provided a cost-effective means of probing altitudes 
between 50 to 65 miles (80 to 105 km) in the atmosphere. This could be done with sounding 
rockets, but reaching these altitudes required using expensive vehicles, and these could not be 
flown on a regular basis. Satellites could provide some data on winds and densities at levels of 
the atmosphere above 100 miles (160 km), but at least as of the mid-1960s, could not provide 
data from lower levels of the atmosphere (Ramsey and Myers 1968:40). 

During the mid-1960s, the Air Force — which was already funding research in meteor burst 
communications — also became interested in the ability of meteor trail radar techniques to ex-
plore conditions in the upper atmosphere. The Meteorology Laboratory of the AFCRL wanted 
to provide meteorological support for aerospace vehicles traveling in the upper limits of the 
atmosphere. Beginning in 1962, the AFCRL started in-house research on using meteor trail 
radar as a means of predicting upper atmospheric conditions and improving the data handling 
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capabilities of these Meteor Trail Radar (MTR) systems (Barnes 1973; Ramsey and Myers 
1968).  

The first AFCRL MTR installation was located near Lexington, Massachusetts, but this location 
suffered from excessive radio interference (Ramsey and Myers 1968; Lee and Geller 1973:22). 
In 1967, the AFCRL MTR was relocated to the University of New Hampshire near Durham, 
where a transmitter with a peak power of 30 kilowatt (kW) transmitting on a frequency of 36.8 
MHz was used. The AFCRL MTR used a standard five-element Yagi-Uda type of antenna as 
the radiator of the radar. Around the same time, similar systems were operated at Stanford 
University and Eglin Air Force Base (AFB) in Florida. Similar to several other contemporary 
systems, the AFCRL MTR relied upon the doppler shift of the returned signal to determine the 
radial velocity of winds in the upper atmosphere and used the decay rate of signals to calculate 
air density (Barnes 1973; Lee and Geller 1973:22). A significant improvement in the AFCRL 
MTR systems was the incorporation of a computer to streamline data reduction. The earlier 
work by Greenhow relied on filmed records that required extensive data reduction, “a typical 
run at Jodrell Bank lasted approximately five days, and the rest of the month was required to 
reduce the filmed data” (Barnes 1973:902). The computer in the AFCRL reduced the raw radar 
data and recorded it onto magnetic tape for further processing, which eliminated the need for 
film records and their associated processing. The computer also eliminated poor returns, which 
reduced “noise” from the recorded data (Barnes 1973:903). However, the system was still far 
from “real-time” — the magnetic tapes had to be processed at the AFCRL Computation Center, 
the output of which was a card with the various measurements for each meteor trail track. The 
data cards were the basis for final analysis and results, which of course required additional 
computation (Barnes 1973:903).    

The measurement of upper atmospheric winds and densities was the subject of several dedicat-
ed professional conferences during the mid-1960s. A conference entitled Workshop on Meth-
ods of Obtaining Winds and Densities from Radar Meteor Trail Returns was held in August 
of 1966, and the proceedings were published by the AFCRL Office of Aerospace Research. 
The document helps illustrate the larger context in which this type of research was being 
undertaken and provides a brief history of meteor trail radar research and provides technical 
descriptions of six meteor trail radar systems. 

In November 1968, the Conference on Composition and Dynamics of the Upper Atmosphere of 
the American Meteorological Society was held at the University of Texas in El Paso (UTEP). 
One of the sessions was dedicated to meteor trail radar and the concept was introduced by 
Stanford Electronics Laboratories scientist Robert Nowak:

A short survey of the physical processes involved in the formation and decay 
of ionization trails that are formed by meteors burning up in the 80 to 120 km 
height region will be given. These trails can be classified and some can be used 
to obtain values of the ambipolar diffusion coefficient at these heights. Radar 
observations allow both measurement of this coefficient and of the radial com-
ponent of the wind [AMS 1968:838].

Other presenters at this conference included WSMR Army Atmospheric Sciences Laboratory 
(ASL)  meteorologists Robert Olsen and Alton Duff. A conference summary for the event was 
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published in the July 1969 Bulletin of the American Meteorological Society. The two authors, 
Willis L. Webb and Roy L. Lamberth, were also ASL meteorologists at WSMR; Webb also 
taught physics at UTEP. The article specifically states, “Alton A. Duff of the Atmospheric Sci-
ence Laboratory at White Sands Missile Range described the meteor trail radar system which 
has been constructed and is currently being installed at White Sands Missile Range” (Webb 
and Lamberth 1969:534). This installation is discussed in further detail below.

6.5 The WSMR MTR Installation

The AFCRL MTR installations were the basis for the MTR installation at WSMR, but it was 
an Army system that was designed and operated by the ASL and was not affiliated with the AF-
CRL. As related in a summary of the AFCRL MTR installations, “A copy of the AFCRL radar 
system was constructed by the US Army to be used in the on-line mode to provide real-time 
wind information at the White Sands Missile Range” (Barnes 1973).

The Army version of the AFCRL MTR installation was installed by the Army ASL. The ASL 
was a research group formed before the onset of WWII, and the group had been active since the 
1920s in studying artillery in relation to meteorological phenomena. Originally headquartered 
at Fort Huachuca, Arizona under direction of the Army’s Signal Corps, the ASL was assigned 
to the Army Electronics Command (ECOM) during a 1962 reorganization. As part of the 1962 
reorganization, ASL was headquartered at Fort Monmouth, New Jersey. Less than a decade 
later in 1969, ECOM consolidated ASL meteorological activities at Fort Monmouth and Fort 
Huachuca under a single command headquartered at WSMR.4 The ASL was thus well-posi-
tioned to establish the MTR system at WSMR as of the late 1960s. 

Prior to the ASL MTR installation at WSMR, calibration of the earlier AFCRL MTR systems 
had been problematic. The early versions of the system required calibration through radio bea-
cons installed in aircraft or satellites (Barnes 1973:902). The WSMR MTR provided a sophisti-
cated solution for the calibration issues with the system. A Nike Hercules X-band radar located 
at the WSMR site allowed the MTR to be calibrated to “targets of opportunity,” such as passing 
aircraft. Comparative measurements were taken by both the Nike Hercules X-band radar and 
the MTR radar, and through the use of cumulative calibration targets, the system calibration 
was regularly corrected and improved (Duff 1972:359). This was a significant improvement 
over the original AFCRL MTR calibration methods.

The WSMR MTR operated at 32.8 MHz and was operated by a “digital controller,” which was 
basically an early computer. Like the AFCRL MTR units, the WSMR MTR recorded data onto 
magnetic tape for additional data reduction. However, the WSMR system also output a single 
line of simplified real-time information that averaged the meteor trail variation data — though 
simplified, this real-time output was a significant improvement over the previous AFCRL MTR 
systems (Duff 1972).    

4  The ASL survived a near dissolution by the US Army Materiel Command (AMC) in the 1980s but, due 
to the value the group brought to weapons developers and their weather intelligence expertise, the group was kept 
active. The US Army Laboratory Command (LABCOM) would become the Army Research Laboratory (ARL) in 
the early 1990s and ASL was put under the auspices of the Battlefield Environmental Directorate (BED). After 50 
years, the ASL name would be retired and, in 1995, the BED Atmospheric Analysis and Assessment Team tran-
sitioned to the Survivability/Lethality Analysis Directorate (SLAD). One year later, BED was wrapped into the 
Computational and Information Sciences Directorate (CISD) of ARL (U.S. Army Research Laboratory, 2017). 
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Figure 9. Drawing of the planned MTR antennae with its split level radome that also housed its control 
equipment (figure reproduced from Duff 1972).

The initial WSMR MTR system was a trailer mounted installation. Based on period referenc-
es, this original installation was probably installed by 1968 (Webb and Lamberth 1969:534). 
The MTR was housed in a 2.5 by 12.2 meter trailer, which housed HVAC and air cleaning 
equipment in addition to the MTR control equipment and work space for technicians. The 
Nike Hercules radar was also apparently trailered, and an additional trailer housed site support 
equipment, and the trailers were, “interconnected with a 4.9 x 10 meter waning (sic) which will 
also serve as site office space” (Duff 1972:359). 

The WSMR MTR is briefly referenced in a WSMR newspaper article from October 1970, 
which announced a visit from Professor Fred Whipple of the Astrophysical Observatory at 
Cambridge, Massachusetts. The 1970 article states that, “Several years ago he [Whipple] op-
erated meteor trail camera stations in this general area, observing meteor trail drifts for mak-
ing wind observations in the upper atmosphere,” a reference to Whipple’s work with the Su-
per-Schmidt camera installations in the area during the 1950s (Missile Ranger 1970:1). During 
the late 1950s, Whipple was also responsible for the installation of a network of Baker-Nunn 
cameras for the tracking of near-earth satellites, one of which was installed at Organ. The arti-
cle goes on to say that, “this tedious work has now shifted to radar techniques, which provide 
all weather capability and a greater sensitivity of measurements” (Missile Ranger 1970). 

After the initial trailer-based installation of the WSMR MTR was completed, plans were soon 
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Figure 10. Drawing of the planned Nike-Met radar and its 
protective radome (figure reproduced from Duff 1972).

made for significant improvement of the site during 1971 to 1972. This improvement project 
planned to expand the WSMR MTR into a permanent facility with more sophisticated capabil-
ities. Per the 1972 description of the planned improvements: 

During the construction and checkout of the WSMR MTR it became evident 
that the MTR system could be used as the nucleus of an advanced type upper 
atmosphere sounding station. The MTR would then not become an end in itself 
but would become a part and extension of a complete meteorological station 
[Duff 1972:359]. 

The ASL-designed second generation MTR installation at WSMR was to incorporate an im-
proved MTR antenna array that would be housed within a radome enclosure. The radar and 
its digital controller were also slated for significant improvements. The MTR radome would 
also house the control and electronics equipment beneath a floor that ran across the equator of 
the radome (Duff 1972). The Nike Hercules radar was to be improved into a more specialized 
Nike-Met radar, with a different antenna structure and numerous changes to its electronics, 
targeting, and transmitter systems. Like the MTR itself, the Nike-Met radar would be housed 
within, “heated, insulated, metal space frame radomes so that all-weather maintenance and 
operation can be accomplished” (Duff 1972:363). It was also proposed that at remote MTR 
installations, an additional TPS-1D surveillance radar would be added to the site, but this was 
not needed at the WSMR MTR where range surveillance radars were available (Duff 1972).

It is not clear how many of these proposed improvements described by Duff (1972) were com-
pleted at the WSMR MTR. At least some of these changes proposed for the second-generation 
MTR were completed, as evidenced 
by the remains of the radome struc-
tures at the site. Unfortunately, no 
period images of the site could be 
located, nor could current or former 
ASL employees be identified who 
might shed light on the construc-
tion and operation of the facility. 
Additionally, the WSMR ASL did 
not file property records with the 
WSMR Public Works, so no dis-
position forms or property records 
were available for the extant facil-
ities at the site. The WSMR MTR 
site was heavily modified starting 
in 2006 for use as a FOB for troop 
training maneuvers, which has 
made it more difficult to determine 
the original format and extent of 
the MTR installation.
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6.5.1 Decommissioning of the WSMR MTR

Due to the limited available archival information, it is not known exactly why or when the 
WSMR MTR fell out of use. The 1972 Anti-Ballistic Missile (ABM) Treaty limited the num-
ber and location of early warning radars capable of detecting ICBM missiles or guiding ABM 
interceptors (Kimball 2012). Some retired WSMR technicians speculate that the MTR might 
have been considered as an early warning system and therefore subject to the terms of the ABM 
Treaty, which would have mandated its closure (Don Walters, personal communication 2019).  

The MTR also might not have provided the wind measurement data needed with the speed 
and reliability needed for range operation purposes. In cases where wind models based on 
MTR data were compared with those gathered from sounding rockets, usually by having the 
sounding rocket deliver chaff for radar tracking, the MTR results often did not correspond with 
the sounding rocket data (Barnes 1973:905-906). The frequency of meteor trails also varies 
by time of day and season. Due to the rotation of the earth, the leading edge (morning side) 
of the planet encounters more meteors than the trailing edge (evening side). So more meteors 
occur in the hours before dawn than in the evening. Additionally, due to the tilt of the earth and 
other factors, meteor frequency varies by season, with higher frequencies in the early fall than 
in the early spring. Due to these factors, the hourly rate of sporadic meteors can fluctuate by a 
factor of four to nine times over the course of the year (American Meteor Society 2019). These 
natural fluctuations in the number of meteors visible to the WSMR MTR might have limited its 
ability to provide on-demand wind data as required by the range schedule. This might have di-
minished the MTR’s practicality as a range support system, although this is purely speculation.      
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7. Description of Resources
This chapter opens with an overview of the evolution of the MTR site from its origins during 
the late 1960s to its recent use as a training facility. The site in its current state is substantially 
altered from its original 1960s configuration as the MTR. This section is followed by descrip-
tions of the properties recorded as part of the current inventory.   

7.1 MTR Site Development Overview

The MTR site is located a little over a mile-and-a-half north of the WSMR cantonment hous-
ing area. The relatively flat area north of the cantonment and west of Owen Road consists of 
a loosely gridded, unpaved road network amidst variable scrubland. Despite blading of the 
natural vegetation and earthmoving for multiple projects, a few period remnants of the MTR 
site remain.

No period images of the original site could be located, nor could current or former ASL em-
ployees be identified who could shed light on the construction and operation of the facility. 
Despite the lack of empirical data, there remain a number of constructed elements that suggest 
the site was built per the layout in Alton Duff’s (1972) article. This document and peripheral 
references state that the site was in use for upper atmospheric research by 1968 and expanded 
and improved during 1971 to 1972. 

There are two major periods of activity at the MTR site. The first is the MTR development 
during the 1960s and early 1970s. The only aerial image available to document the original 
layout of the MTR site is a 1985 aerial image which shows that there was likely a central struc-
ture which was removed at some point before 2003. This photo suggests that the site was orig-

Figure 11. Schematic drawing of proposed MTR installation from 1972 publication (Duff 1972). 
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inally developed similar to that described by Duff (1972), with a central large radome flanked 
by three smaller radomes and a control and data handling center. The large central radome 
would have housed the MTR system itself, and would have also housed the MTR control and 
electronics equipment beneath a floor that ran across the equator of the radome (Duff 1972).

However, little of the original MTR layout remains intact today. Extant structures at the MTR 
site consist of a concrete foundation for what was likely the control and data handling center 
(Property H5163), and two partially intact radome structures. Several associated minor fea-
tures were also recorded at the site, which are described in further detail in Appendix A. An 
electrical service feature associated with the central portion of the MTR site appears to date 
from the original construction; it is called out as existing when the site was first redeveloped in 
2006. Per the schematic drawing in Duff (1972), the proposed MTR site might have included 
as many as four radomes. By 2003, the site appears to have been long-abandoned with the 
northwest radome cover removed and the central structure that appears in the 1985 aerial im-
age completely removed. 

In 2006, the second period of development, which furthered the process of obscuring the orig-
inal site, was the creation of training areas for a program known as the “Warrior Transition 

Figure 12. MTR Site circa 1985, visible at center is a large structure, possibly a central radome 
(WSMR GIS Imagery). 
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Course” (WTC), for soldiers being prepared to return to active duty. Described as an FOB, part 
of the area was leveled and earthen berms built up at the perimeter. Designated the “Warrior 
Training Lanes South” (WTLS), the former MTR site was described in a 2006 Environmental 
Assessment (EA) for the project as:

The FOBs would consist of an approximately 500 x 500 ft fenced (concertina 
wire) area with field expedient construction of an entry control point, fighting 
positions and guard towers totaling approximately 14.8 acres. FOB construction 
activities would disturb less than 4.5 cumulative acres within the 14.8 acres, and 
include observation towers, parking areas, dirt berms, sandbag bunkers, etc.

Training activities will occur inside the fenced area and within the surrounding 
14.8 acres. The FOB will be designed to simulate field conditions; and existing 
electrical and communication lines to the area will be used to supply the FOB 
power and communications. The WTLS FOB is adjacent to an abandoned geo-

Figure 13. MTR site as seen in 2003 aerial imagery (WSMR GIS Imagery).
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Figure 14. Warrior Training Lanes South (WTLS) Site, 2009 (Google Earth Imagery).

desic dome that will be included in the training area. Portable latrines would 
be used at the facility until other permanent shower and latrine facilities can be 
provided [US Army Environmental Center 2006].

When the area was developed, the dimensions ended up being more rectangular than the 500-
foot square in the 2006 plan. The existing roadway led to the entry of the compound on the 
south elevation and four guard towers are evident inside the perimeter berms.  At some point 
between 2007 and 2009 the road network shows two new developments. A new spur that ties 
into the curve on the southeast entry road was bladed while a secondary two-track spur that 
starts at just south of the northwest radome appears to have been formed by regular vehicle 
travel. Imagery from 2009 still shows the clear delineation of the earthen berm that surrounds 
the compound, the four watch towers and an unidentified building that was removed after 
2016. The first signs of deterioration of the southeast radome are apparent. 

An EA document (Giblin et al. 2010) identifies a follow-on use for the site as part of the 
Mountain Village Site (MVS) Program. Located a little over four miles north of the MTR site, 
the MVS was a mock rural village set up in the foothills of the San Augustin Mountains. The 
MVS was intended for:
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Soldiers to use an operational area configured to approximate a combat the-
ater setting. Soldiers would mobilize from a mock forward operating base near 
WSMR Main Post, traverse several miles using existing roads, and deploy 
against a mock rural village [MVS]. The MVS would be a temporary facility, 
capable of being dismantled at the end of the program. Activities are planned 
to start in July 2010 and continue intermittently for several years [Giblin et al. 
2010:i]. 

Again in 2011, the Network Integration Evaluation (NIE) program used the former WTLS 
site as an FOB designating it “FOB West.” Designed as an opportunity for soldiers to test 
communications over different types of terrain, the operation consisted of approximately 4,500 
personnel, 1,000 of which were civilians. The program lasted no longer than a month. At the 
time flood lights on wood poles were installed at the staging area to the south of the northwest 
radome — they remain intact today. 

At some point between 2013 and 2016, significant portions of the perimeter berm were bladed 
flat as part of a cleanup effort of the site and the WTC activities, leaving little evidence of the 
enclosure. The site is no longer active but does serve as a water station for the annual Bataan 
Memorial Death March.     

Figure 15. MTR site as of 2016, the building near the southeast corner of the cleared area was 
removed in 2017 (Google Earth Imagery).



 Description of Resources

 36        

7.2.1 Southeast Radome

This radome is located near the south-
eastern portion of the former MTR site, 
and is constructed atop a raised earthen 
berm. Its concrete foundation consists 
of a roughly 17-foot diameter, rein-
forced concrete 14-sided (tetradecagon) 
reinforced concrete base, constructed 
on a round concrete slab of indetermi-
nate thickness. The concrete base is ap-
proximately six feet tall and six inches 
thick. The concrete base in turn supports 
a large metal framework consisting of 
triangular panels that ultimately create 
a large round dome that is roughly 21-
feet wide in diameter. The framework 
panels are covered in protective fiber-
glass panels and styrofoam panels were 
attached to the interior surface; about a 
third of those panels have been lost to 
weathering. In order to mount the dome 
framework on the concrete base, steel 
bolts were mounted into the concrete as 
it was curing; a substantial aluminum 
base plate was bolted to these points. 

The concrete base is punctuated near its 

7.2 Resource Descriptions

The current inventory focused on the recording of buildings, structures, and objects at the 
WSMR MTR site. The NPS defines buildings as properties that principally provide shelter for 
any form of human activity. Structures are constructed properties that fall outside the typical 
definition of buildings. Objects are less formal properties that are often of pre-manufactured 
origin and mobile in nature. The resources recorded at the MTR site all fit the NPS definition 
of structures. 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 C.

The MTR inventory effort resulted in the recordation of three structures. As part of the inven-
tory methodology, less significant resources representing remnants of the MTR supporting 
infrastructure were recorded as features and are described separately. A total of 13 features 
were recorded in association with the structures at the MTR site. The recorded WSMR proper-
ties were assigned a HCPI number, were documented on WSMR-specific HCPI forms, and the 
inventory was logged as NMCRIS activity number 142731. The recorded resource locations 
are displayed in Figure 13.

Figure 16. Access doorway into radome base, the 
door has been removed. 
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Figure 17. Location of resources recorded at the MTR site. 
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Figure 18. Southeast Radome exterior, view to the east.
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northwest side by two small, 
floor level, rectangular cable 
access points. A smaller than 
standard personnel entrance 
is placed on the south side; 
the door is no longer extant, 
but the metal frame remains. 
Two larger openings with 
steel frames are placed at 
the northeast and southwest 
sides and served as ventila-
tion ports. The southwest port 
is still fitted with ductwork 
connected to a Heating, Ven-
tilation, and Air Conditioning 
(HVAC) unit on the exterior; 
the northwest is fitted with a 
metal cover. Mounted on the 
wall to the north, directly ad-
jacent to the HVAC unit is an 
electrical junction box. Inside 
the unit, opposite the electri-
cal panel is another electrical 
panel whose cabling is pro-
tected from the floor by a rec-
tilinear metal shroud. These 
are connected via a cylindri-
cal steel sleeve embedded in 
the concrete near the floor.    

The interior has no remnant 
equipment to suggest its 
precise purpose. Three large 
steel cylinders, measuring 
approximately 44 inches tall 
by 24 inches diameter, are 
filled with concrete and locat-
ed at evenly-spaced intervals 
within the interior of the base. 
Each of the cylinders has welded mounting hooks on their upper edges, indicating that they 
served as anchors of some type for the radar antenna or possibly for stabilizing the upper dome. 
The steel cylinders appear to have been filled with concrete after they were placed onto the 
concrete interior floor, making their installation semi-permanent. 

Figure 19. Interior of view of Southeast Radome with anchor 
fixtures.

Figure 20. Aluminum attachment ring of upper dome. 
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History of Use

The extant radomes at the MTR 
site were likely installed as a part 
of an improvement project that oc-
curred between 1971 and 1972 as 
described by Duff (1972). These 
improvements were still in the 
planning stage when Duff’s (1972) 
article was published, and it is ev-
ident that the actual site construc-
tion varied somewhat from the 
written description and accom-
panying schematic drawing. Per 
the article, the MTR system was 
substantially improved, and the 
existing Nike Hercules radar was 
also modified into the more spe-
cialized Nike-Met radar. Both radars were to be housed within “heated, insulated, metal space 
frame radomes so that all-weather maintenance and operation can be accomplished” (Duff 
1972:363). The Southeast Radome is the more complete of the two remaining radomes at the 
MTR site, but due to the removal of its equipment and the lack of period site documentation it 
is not clear whether it housed the MTR antenna array, the Nike-Met radar unit, or another type 
of supporting radar unit. 

Per the description provided by Duff (1972), the MTR radome would have also housed the 
control and electronics equipment beneath a floor that ran across the equator of the radome. 
However, this does not appear to be the case at either of the remaining radomes. The WSMR 
MTR site was heavily modified beginning in 2006 for use as an FOB for troop training maneu-
vers, which has further impacted the site. 

Figure 21. View of dome structure from interior.
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7.2.2 Northwest Radome

The northwest radome is nearly identical to the Southeast Radome, including the placement 
and orientation of its openings, but is overall less intact than its counterpart. This radome in-
cludes the same approximately 17-foot diameter, 14-sided (tetradecagon) reinforced concrete 
base constructed on a concrete slab foundation. The concrete base is approximately six feet 
tall and six inches thick. It is punctuated near its northwest side by two small, floor level, rect-
angular cable access points. Like the Southeast Radome, steel frame HVAC openings are also 
incorporated into the concrete base wall. A smaller than standard personnel entrance is placed 
on the south side; the personnel door remains intact but has been vandalized with a shotgun. 
The entire upper dome has been removed from the concrete base, including the base plate, ex-
posing the steel mounting bolts projecting from the top of the concrete walls. The interior has 
no remnant equipment to suggest its precise purpose. Similar to the Southeast Radome, three 
large, concrete-filled steel cylinders are located at evenly-spaced intervals within the interior 
of the base; however, these cylinders are shorter, approximately 20 inches tall by 24 inches in 
diameter. They are otherwise identical to those described in the Southeast Radome, and appar-
ently served as semi-permanent anchors. 

Figure 22. Northwest Radome exterior, view to the northwest. 
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History of Use

The extant radomes at the MTR 
site were likely installed as a 
part of an improvement project 
that occurred between 1971 and 
1972 as described by Duff (1972). 
These improvements were still in 
the planning stage when Duff’s 
(1972) article was published, and 
it is evident that the actual site con-
struction varied somewhat from 
the written description and ac-
companying schematic drawing. 
Per the article, the MTR system 
was substantially improved, and 
the existing Nike Hercules radar 
was also modified into the more 
specialized Nike-Met radar. Both 
radars were to be housed within 
“heated, insulated, metal space 
frame radomes so that all-weather 
maintenance and operation can be 
accomplished” (Duff 1972:363). 
The Northwest Radome is the 
remains of one of the radomes 
described by Duff (1972), but due 
to the removal of its equipment 
and the lack of period site docu-
mentation it is not clear whether 
it housed the MTR antenna array, 
the Nike-Met radar unit, or anoth-
er type of supporting radar unit.  

Per the description provided by 
Duff (1972), the MTR radome 
would have also housed the con-
trol and electronics equipment beneath a floor that ran across the equator of the radome. How-
ever, this does not appear to be the case at either of the remaining radomes. The WSMR MTR 
site was heavily modified beginning in 2006 for use as an FOB for troop training maneuvers, 
which has further impacted the site. 

Figure 23. Interior view of Northwest Radome with anchor 
unit.

Figure 24. Concrete filled anchor unit within interior. 
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7.2.3 Property H5163 Foundation

This structure is an above-grade, poured concrete slab foundation that is located to the west 
of the Southeast Radome, near the southwestern margin of the MTR site. This concrete slab 
foundation measures approximately 20 by 49 feet and, according to property records, formerly 
supported a steel frame pre-manufactured building. Property records state that the dimensions 
of the installed building were 20 feet, 2 inches by 48 feet, 8 inches, and remnant perimeter 
mounting bolts and dried sealant indicate how the building was affixed to the custom-sized 
foundation. The pre-manufactured building has been completely removed from the foundation, 
which is mostly plain.      

History of Use

The concrete foundation possibly reflects the “control and data handling center” described in 
an article by Duff (1972). WSMR property records indicate that a rectangular plan (approxi-
mately 20 by 48 feet), pre-manufactured steel frame building was originally placed on the pad 
in 1973. This is consistent with the improvements made to the MTR site as described by Duff 
(1972). The control and data handling center processed and recorded the meteorological data 
collected by the MTR during operations.   

Figure 25. Property H5163 foundation, view to the northeast.
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Although ASL was headquartered at White Sands, it was not part of the Garrison and their 
equipment (in this case a support building) was not considered real property. However, the 
records state that the building was originally numbered H5163; “H” is a designation given to 
portable or relocatable buildings at WSMR. WSMR property records state that the building 
was “found on installation” (FOI), relocated from the MTR site to the post area, renumbered 
S-1839 and placed adjacent to Building 1838. It is still extant at this location but is slated for 
demolition.

Figure 26. Property H5163 foundation, view to the east. 
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8. NRHP Eligibility Recommendations 
In evaluating the recorded properties for individual eligibility, the MTR resources were as-
sessed in terms of the applicable National Register Criteria. The four eligibility criteria are: 

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

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

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

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

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

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

During the current inventory, a total of three resources were recorded, all of which are remnants 
of the original MTR installation. The NRHP eligibility of the individual MTR properties is dis-
cussed in detail within the HCPI forms included in Appendix C. The property eligibility is also 
discussed at length in Chapter 8 below. As individual resources, none of the MTR properties 
were recommended for individual eligibility to the NRHP for the reasons summarized below.

In addition to the three recorded properties, 13 features were also recorded at the MTR site. 
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 the MTR or WSMR. As such, they cannot be 
recommended for eligibility to the NRHP, either individually or as contributing elements to 
any possible district. 
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8.1 Eligibility Criterion A

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

Per the guidance published by Lavin (1998), Cold War-era properties considered as eligible 
under Criterion A must be related to a specific historic theme related to the Cold War. Per the 
guidance offered in Lavin (1998), two specific themes are applicable to the MTR site: Basic 
Scientific Research and Materiel Development. This discussion will first explore in greater de-
tail the relevant historic themes under which the resources were evaluated. This is followed by 
a discussion of the historic significance and eligibility of the MTR properties under Criterion 
A. 

8.1.1 Historic Themes 

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

A [historic] theme is a means of organizing properties into coherent patterns 
based on elements such as environment, social/ethnic groups, transportation 
networks, technology, or political developments that have influenced the de-
velopment of an area during one or more periods of prehistory or history [NPS 
1995:8].

Broad historic themes are presented within National Register Bulletin 15, which identifies 
general themes under “Areas of Significance.” Among these, several are applicable to the MTR 
resources, such as Engineering, Invention, Military, and Science (NPS 1995:8). More specific 
guidance for the identification of historic themes relevant to Cold War era military-industrial 
properties is provided by the Army (Lavin 1998). Lavin (1998) defines nine such Cold War 
themes, some with specific sub-themes or facilities, for Cold War military-industrial proper-
ties. Two of these Cold War historic themes — Basic Scientific Research and Materiel Devel-
opment — are applicable to the MTR resources. 

The theme of Basic Scientific Research is defined by Lavin as using “scientific knowledge to 
place the most technologically advanced equipment and weapons into the hands of its soldiers” 
(Lavin 1998:64). The theme of Basic Scientific Research is interrelated with the theme of 
Materiel Development. Scientific research developed new ideas and technology, which were 
transformed into weapons and equipment as part of the materiel development process (Lavin 
1998:64). Through the mid-20th century, much of the scientific research conducted by the Army 
was done through research programs managed by the Army Technical Services.3

In 1962, the various technical services were consolidated into the Army Materiel Command 
(AMC) and research was conducted under the aegis of specific Army laboratories. One such 

5  The Army Technical Services included the Chemical Warfare Service, Corps of Engineers, Medical 
Department, Ordnance Department, Quartermaster Department, Signal Corps, and Transportation Department.
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laboratory was the ASL, which established the WSMR MTR around 1968. As an ASL facility 
involved in upper atmospheric research, the MTR is therefore associated with the theme of 
Basic Scientific Research as defined by Lavin (1998:64). 

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

Materiel development activities were carried out at Army designated Research, Development, 
and Engineering centers and proving grounds, with WSMR being a significant Army proving 
ground (Lavin 1998:69). In addition to acting as a research tool for the upper atmosphere, the 
WSMR MTR was developed as a means of providing real-time data on upper atmospheric 
conditions in support of missile RDT&E activities at WSMR. Through this role, the MTR is 
associated with the theme of Materiel Development as defined by Lavin (1998:69). 

Despite the relevant historic themes, the extant MTR properties suffer from significantly di-
minished integrity. NRHP guidance is clear that not only a property “must have an important 
association with the event or historic trends” but also “must retain historic integrity” (NPS 
1995:12). The properties remaining at the site, the Northwest Radome, the Southeast Radome, 
and the foundation of Property H5163, do not retain sufficient integrity of their key physical 
features to convey their historic associations. As such, Epsilon Systems does not recommend 
these properties for eligibility under Criterion A, either individually or as contributing ele-
ments to a possible historic district. The integrity of the MTR resources and its implications 
for the eligibility of the resources is discussed in additional detail in the specific section below.

8.2 Eligibility Criterion B

According to guidance in National Register Bulletin 32, nomination under Criterion B requires 
clear associations with a specific individual’s life and works. The development and operation 
of the MTR involved multiple scientists and technicians, which makes it difficult to identify 
the accomplishments of any specific individual. Additionally, for a property to be nominated 
based on association with an individual significant to history, it must possess a meaningful 
association with that person’s life or works during the period when they achieved signifi-
cance. This is not the case with any of the documented MTR properties. Accordingly, Epsilon 
Systems recommends that the historic associations of the MTR properties are generally more 
appropriately considered under the broader scope of Criterion A. 

8.3 Eligibility Criterion C

The MTR properties are fairly typical examples of the utilitarian building and structure types 
that are commonplace at DOD test ranges. The remnants of the two radome structures at the 
MTR have elevated concrete foundations, and the southeast unit retains a metallic framework 
that supported fiberglass and Styrofoam panels. Such construction is typical of radomes, which 
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utilize non-reflective coverings that do not interfere with the operation of the radar unit. Ra-
domes (a portmanteau of radar and dome) were developed after WWII to shelter radar units 
and allow their all-weather operation. This prevented the radars from being impeded or dam-
aged by wind or icy conditions. This is in turn allowed less costly, less robust radar antennas 
and mechanical systems to be used, as these components did not have to directly contend 
with the elements. As such, radomes are common fixtures anywhere where radars are used, 
including many DOD facilities. If intact and complete, these radome structures might arguably 
possess some distinction of type or method of construction that would merit consideration un-
der Criterion C. However, in their current incomplete and dilapidated condition, their integrity 
is so diminished that their structural and architectural characteristics are no longer apparent. 
The radar units housed within the radomes, the defining elements of the installations, have also 
long been removed from the structures. In their extant condition, the two MTR radome struc-
tures lack any distinction of type, period, construction, and also lack artistic merits or aspects 
of master craftsmanship. Accordingly, they are recommended as ineligible under Criterion C.   

The concrete slab foundation for Property H5163 also remains at the site. This building was a 
pre-manufactured steel frame building that was added to the MTR as a control and data han-
dling center in 1973 as part of the MTR expansion. The steel frame building was subsequently 
relocated from the MTR, leaving only the foundation. As a basic concrete slab foundation, this 
remnant of Property H5163 possesses no distinction of type, period, or method of construction. 
Neither does it represent artistic values or the work of a master. It is therefore not eligible under 
Criterion C.  

For additional discussion of the recorded properties’ eligibility under Criterion C, the reader 
is directed to the individual property HCPI forms included in Appendix C. The final clause of 
Criterion C, “…a significant and distinguishable entity whose components may lack individual 
distinction” (NPS 1995:2), refers to districts. The district considerations for the MTR proper-
ties are discussed in Section 8.8.10.  

8.4 Eligibility Criterion D

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

8.5 Period of Significance and Criterion Consideration G

Defining the period of significance for the MTR is somewhat problematic as its exact dates of 
construction and operation are not well documented. Based on period references, the original 
installation relied on trailer-mounted equipment and was probably installed by 1968 (Webb 
and Lamberth 1969:534). The MTR was then apparently improved with permanent facilities 
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during 1971 to 1972 (Duff 1972). When operations were suspended at the site and it was 
decommissioned remains mostly unknown. After the early 1970s, no further mention of the 
WSMR MTR in WSMR publications or scientific journals was identified during the archival 
research conducted as part of the current inventory. For the purposes of this inventory report, 
it is estimated that the site probably ceased operation sometime in the mid-1970s. This would 
suggest that the primary period of significance for the MTR was between 1968 and 1975, 
although this date range is somewhat arbitrary given the limited documentation available for 
the WSMR MTR. The later periods of documented activity at the MTR site all occurred in the 
post-2000 period, and are therefore not considered a period of significance as it relates to the 
NRHP-evaluation of the site.

The term “historic”, per NRHP guidance, represents events, activities, and properties that are 
over 50 years old. Post-1969 activities and properties are still meaningful to recent history, but 
are not technically considered historic. The period of significance defined for the MTR includes 
the 50-year mark (1969), with the extant properties at the site likely constructed between 1971 
and 1972. The post-1969 activities and properties at the MTR, 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 Criteria Consideration 
G (NPS 1995:43). 

NRHP guidance is clear that for properties to be eligible under Criteria Consideration G, they 
must be of “exceptional importance” to recent history. None of the properties or activities 
of the WSMR MTR meet this rigorous standard. Meteor trail radar was a well-established 
technology as of the early 1970s, as its early applications dated to the 1950s. Use of meteor 
trail radar specifically for measuring winds and air densities in the upper atmosphere was also 
fairly well established by the early 1970s, as the AFCRL had pioneered the technique during 
the 1960s. The WSMR MTR therefore represented an incremental progression of MTR tech-
nology and was not a pioneering achievement or technological breakthrough that would not 
meet the standard for “exceptional importance” as stipulated for eligibility under Criterion 
Consideration G. 

As such, the MTR properties are not recommended for eligibility based on their associations 
with activities or events that have occurred within the last 50 years. Per NRHP guidance, nei-
ther the properties themselves nor their associations can be demonstrated to meet the rigorous 
standard of exceptional importance required for eligibility under Criterion Consideration G.  

8.6 Integrity of the MTR

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 MTR site 
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, 
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is evaluated by seven qualities. These are the qualities of location, design, setting, materi-
als, workmanship, feeling, and association. These specific qualities are derived from NRHP 
guidance and can be considered individually in regards to the historic character of the MTR 
resources. 

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 recap-
turing the sense of historic events and persons” (NPS 1995:44). In a most basic sense, the MTR 
retains integrity of location as its constituent resources have not been relocated. However, its 
setting has been significantly altered by the blading and construction of berms during the 2006 
construction of the WTC FOB. This construction extensively altered the area between the two 
remaining radomes, and substantially altered the setting of the MTR site.  

The aspects of workmanship and materials are applicable to individual properties and the gen-
eral historic fabric of the MTR site. 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” (NPS 1995:45). Materials 
are “the physical elements that were combined or deposited…to form a historic property” 
(NPS 1995:45). The steel superstructure of Property H5163, a pre-manufactured building, was 
relocated from the MTR, leaving behind only its concrete slab foundation. Likewise, the upper 
radome portion of the northwest radome has been removed, leaving only its raised concrete 
foundation. The southeast radome retains its upper dome structure, but many of its fiberglass 
and styrofoam panels have been damaged or lost due to weathering. Of course, none of the 
original MTR radar equipment remains intact at either radome structure. These impacts have 
greatly reduced the integrity of the workmanship and materials of the MTR structures and the 
site overall. Additionally, it is possible that there were originally additional radomes at the 
MTR site, based on period documentation (Duff 1972). There were no indications of addition-
al radomes at the site, suggesting that they have been removed entirely since the MTR was 
decommissioned.     

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). The original design of the MTR site is poorly documented, but the description 
and artist’s conception provided in Duff (1972) provides some basis for comparison with the 
extant facilities at the site. Per the period description and drawing of the proposed WSMR 
MTR site, the facility included a central large radome, with three smaller radomes and a data 
processing building evenly arranged around the central dome in a quadrant pattern. No trace 
of the central dome remains at the site today, although a central structure is visible at the MTR 
site in a 1985 aerial photograph. The recent blading and earthmoving at the MTR site have 
obliterated much of the interior area of the former facility, which has further diminished its in-
tegrity of design. At the individual level, the two radomes have also had their radar equipment 
removed, as well as some structural elements. The steel frame building of Property H5163 has 
also been removed, leaving behind only a concrete slab foundation. Given these alterations and 
disturbances, the quality of design has been severely diminished at the MTR site, leaving only 
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hints of the plan and design indicated in Duff (1972).  

Cumulatively, the impacts to the MTR site’s integrity of setting, design, workmanship, and 
materials also reduce the integrity of the more general qualities of feeling and association. 
According to NPS guidance feeling “is a property’s expression of the aesthetic or historic sense 
of 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). 

The MTR site has been subject to extensive disturbances and alterations since the site was 
decommissioned, which probably occurred sometime in the mid-1970s. The bulk of the site 
alterations occurred recently, starting with the construction of the FOB for the WTC in 2006, 
with some additional re-use in 2010 and 2011. These programs involved clearing and blading 
a large compound between the two remaining radome locations and the construction of an 
earthen berm around the cleared rectangular compound. Due to the cumulative impacts to 
setting, design, workmanship, and materials, the MTR retains little integrity of its feeling and 
association. Due to these cumulative impacts, the site overall bears little resemblance to its 
historic Cold War configuration during its period of significance from 1968 to 1975. 

NPS guidelines are clear that not only must a property be “associated with an important his-
toric 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). Further reiterating this 
concept in regards to Criteria A and B, NPS guidance states that “A property that is significant 
for its historic association is eligible if it retains the essential physical features that made up its 
character or appearance during the period of its association with the important event, historical 
pattern, or persons(s)” (NPS 1995:46). The assessment of integrity, particularly in regard to 
eligibility under Criterion A, relies heavily on the retention of the historic features necessary 
to convey a property’s significance. This holds true at both the individual property level and 
for collections of properties in historic districts. However, determination of whether a property 
retains sufficient integrity of its physical features to allow it to convey its historic significance 
can be a subjective process. Additionally, identification of what the essential historic physical 
features of a property are, especially in cases of properties that lack recognized architectural 
styles, can also be a subjective determination. 

The NPS recognizes this ambiguity to some extent and offers the following as a sort of litmus 
test in assessing historic integrity of a property considered for eligibility under Criterion A, “A 
basic integrity test for a property associated with an important event or person is whether a 
historical contemporary would recognize the property as it exists today” (NPS 1995:48). Given 
the extensive earthwork conducted in the central portion of the site, the removal of significant 
portions of two of the three properties, as well as their poor condition, it would be difficult for 
an observer, even one well acquainted with the MTR, to recognize it in its current condition. 
Due to the poor integrity, the MTR resources are recommended as ineligible for listing on the 
NRHP, either as individual resources or as a historic district. The consideration of the MTR site 
as a possible historic district is discussed further in the following section.
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8.7 NRHP District and Military Landscape Potential

The Army guidance on documenting and evaluating historic military landscapes defines a mil-
itary landscape as “a landscape that has been uniquely shaped through human activity in sup-
port of single or multiple military missions of the United States Department of Defense or its 
antecedents” (Loechl et al. 1994:9).  A historic military landscape is such a location that meets 
one or more of the four primary NRHP criteria for eligibility. Per the guidance by Loehl et al. 
(1994) historic military landscapes are generally defined on the landscape by: 

• Discrete patterns of spatial organization and land use

• Response to or incorporation of natural features

• Expressions of military cultural values and traditions

• Road and circulation networks

• Boundary demarcations such as fences

• Altered or landscaped vegetation

• Buildings, structures, and objects

• Clusters of buildings, structures, and objects

• Historic archaeological sites and features

These military landscape qualities are mostly not applicable to the MTR site, given the limited 
remaining resources and their poor integrity, as well as the extensive recent disturbance of the 
site. For these reasons, the application of the historic military landscape concept to the MTR 
resources is of limited utility and was not applied as part of the current inventory and evalua-
tion.  

Historic military landscapes are generally documented and nominated as sites or districts in 
order to account for the relationship between the various resources (Loechl et al. 1994:10). 
According to NRHP guidelines, “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). In its original configuration as of the early 1970s, the 
MTR likely represented such a concentration of resources. However, the decommissioning 
of the MTR and recent alterations of the site has significantly diminished the historical and 
physical coherence of the MTR.

Most of the impacts to the MTR site post-date the end of the Cold War and are completely 
unrelated to the MTR’s original meteorological mission. The majority of the installation has 
been cleared and bladed and the majority of the built environment resources removed. Only 
the remnants of two radome structures and a concrete building foundation remain intact at 
the site. These resources are in poor condition and incapable of conveying the technological 
significance of meteor trail radar or the MTR’s former role in range instrumentation. They are 
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therefore recommended individually ineligible to the NRHP. Due to the extensive alterations 
to the location and the diminished integrity of the individual resources, a district encompassing 
the MTR properties cannot be recommended. The documented resources are therefore also not 
eligible to the NRHP as contributing elements to a historic district. 
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9. Summary and Conclusions
Radar detection of meteor trails was a significant technological achievement that was an out-
growth of the development of radar during WWII. Radar detection of meteor trails in the upper 
atmosphere allowed accurate measurements of meteor trajectories, which allowed the reso-
lution of a long-standing debate over the origins of meteors. Meteor trails were also used for 
long-range communications, and specific to the current project, were used as a means to mea-
sure winds and air densities of the upper atmosphere. During the late 1960s, a MTR installation 
was constructed at WSMR north of the cantonment. The WSMR MTR was based on previous 
MTR installations established by the AFCRL, but was constructed and operated by the ASL. 
The WSMR MTR was intended to provide real-time monitoring of upper atmospheric winds 
and air densities in a range support role. 

The WSMR MTR was initially constructed around 1968 as a trailerized installation, and signif-
icant improvements, including permanent facilities, were made during 1972 to 1973. The MTR 
appears to have ceased operation by the mid-1970s, although this is simply an estimate as no 
definitive information on the closure and decommissioning of the facility was available at the 
time of this writing. The location was extensively modified around 2006 as a troop training 
facility, and the site retains little integrity. 

During the current inventory, a multi-disciplinary team of archaeologists and architectural his-
torians recorded a total of three structures as well as 13 features at the WSMR MTR. Pedestrian 
transect inventory was conducted across 3.4 acres within the area surrounding the few remain-
ing properties at the site. The current inventory was logged as NMCRIS number 142731 with 
ARMS.  

As part of the current effort, all of the recorded resources were evaluated for their NRHP 
eligibility. The recorded properties all suffer from substantially diminished integrity, and the 
general location was extensively modified as part of its post-2000 reuse. As a result, none of 
the three recorded properties were recommended for eligibility to the NRHP, either individual-
ly or as contributing elements to any possible district.
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