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In the advances of this particular realm, the realm of mechanical aids to human
communication, the Signal Corps of the U.S. Army had taken some part; for the
military services were the greatest users of such devices during that period, and
the Signal Corps was the communications corps of the Army. If the Army were
one of its own soldiers, the Signal Corps would be his hand in the act of writing, his larynx, palate, and tongue in the act of speaking, the ears hearing, and
the surface of the skin registering impressions from external invisible energy. It
would signal that he was about to communicate, it would provide the mechanics for him to do so, and it would enable him to receive the messages of others.
Thus in communications the Signal Corps had a notably single mission. Yet
almost infinite possibility for variety made it also as complex as the processes
of hearing and speaking are. Moreover, like those processes, it was vital. To be
able to communicate—to signal—is to be alive.
―Dulaney Terrett from The United States Army In World War II-The Technical
Services-The Signal Corps: The Outcome (Mid-1943 Through 1945).

Cover Photo — Original SAC Peak Frequency Monitoring Station, 1963
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1. Management Summary
In March 2020, Epsilon Systems Solutions, Inc. (Epsilon Systems) was contracted by the White
Sands Missile Range (WSMR) Environmental Division, Conservation Branch, Cultural Resources Program to conduct an inventory and evaluation of the Sacramento Peak (SAC Peak)
site and facilities and evaluate them for their National Register of Historic Places (NRHP)
eligibility. This off-range installation, located high on the west ridge of the Sacramento Mountains in the Lincoln National Forest, overlooks WSMR in the Tularosa Basin to the west. The
site consists of three primary properties and a handful of support facilities, located on a hilltop
along the western crest of the mountain range. The core of the site consists of the Frequency
Monitoring Station (Property 29889) and two 80-foot tall wooden antenna towers (Properties
29891 and 29892). The facilities at SAC Peak were primarily constructed between 1959 and
1969, with the extant properties at the site mostly dating to the mid-to-late 1960s.
The scope of the inventory area was determined in consultation with WSMR Archaeologist,
William Godby. In order to adequately meet the requirements set forth in Section 110 of the
National Historic Preservation Act (NHPA) and NRHP guidelines, the inventory was inclusive
of all SAC Peak properties in order to evaluate the possibility of historic district.
In March of 2020, ESS architectural historian Phillip Esser and WSMR Archaeologist William
Godby conducted an on-site inventory and recorded seven buildings, structures, and objects at
the SAC Peak site. The recorded resources relate specifically to the Cold War military-industrial historic themes of Basic Scientific Research; Materiel Development; and the multi-part
theme of Command, Control, Communications, Computers, and Intelligence (per Lavin 1998)
that are significant to our national history. All of the documented resources date to the Cold
War era (1946 to 1989); no prehistoric resources were recorded or evaluated. The current inventory was logged as New Mexico Cultural Resources Information System (NMCRIS) number 146658 with the Archaeological Records Management System (ARMS).
While none of the recorded properties are recommended for individual eligibility under the
NRHP Criteria, it was found that the SAC Peak site represents a historic military landscape
(per Loechl et al. 1994) that dates to an identified period of significance associated with Cold
War WSMR missile testing (1964 to 1989). The SAC Peak site has accrued some recent additions that post-date its Cold War era period of significance; however, it is the recommendation
of Epsilon Systems that the SAC Peak site retains sufficient historic integrity of its physical
features to convey its historic significance. As such, Epsilon Systems recommends that the
SAC Peak site is recognizable as a historic military landscape that is best managed as a historic
district, per Department of the Army guidance (Loechl et al. 1994).
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Management Summary

Figure 1. Map of the current inventory location within WSMR.
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2. Introduction and Project Background
Monitoring and managing the vast array of stray, competing, and encroaching electronic signals is the primary role of frequency monitoring. When White Sands Proving Ground (WSPG)
was established in 1945, it immediately became apparent that rocket and missile technology
was heavily dependent on electronics, and as such, management of errant signals on the range
was essential. Combined with the expanding commercial and private use of electronics, the
airwaves became crowded and means of frequency control and management would be critical.
Frequency management was a vital mission at military training and test facilities during the
Cold War due to the explosion in electronics during the latter part of the 20th century. The management of electronic communications and frequencies at WSPG was the responsibility of the
United States Army Signal Corps (USASC).
In support of the expanded scope of testing at WSMR throughout the 1950s, the USASC constructed frequency monitoring facilities throughout the range, including permanent facilities
located throughout the range and as far as Albuquerque and El Paso, Texas. Initially comprised
of mobile units, fixed stations were ultimately set up in strategic areas to assure appropriate
assignment of frequencies and to eliminate unwanted signals. The first of these facilities was
constructed in 1951 by the Army’s Signal Corps Engineering Laboratories (SCEL). WSMR
established its own agency to control and manage electronic frequencies, the White Sands
Signal Corps Agency (WSSCA), the operations of which have been maintained to the current
day through a series of follow-on agencies. The first facilities at the SAC Peak site were constructed in 1959, though they were supplanted by new facilities in the mid-to-late 1960s.
In March 2020, Epsilon Systems was retained by the WSMR Cultural Resources Program
to conduct an inventory of the SAC Peak site properties and evaluate them for their NRHP
eligibility. The inventory limits were determined in consultation with William Godby, WSMR
Archaeologist, as the immediate site containing buildings and structures. This boundary determined the spatial limits of the built environment inventory (Figure 2).
Seven properties were recorded at the SAC Peak site as part of the current inventory. No
prehistoric archaeological resources were identified as part of the inventory. In addition to the
detailed recordation of the identified resources, each was evaluated for its eligibility to the
NRHP, and the inventoried resources were evaluated as possible contributing elements to a
larger military landscape or historic district.
The results of the inventory effort and NRHP evaluation are provided herein. Phillip Esser
and Nate Myers were the report co-authors. Essential reviews and commentary were provided
by Phillip Esser and Epsilon Systems Cultural Resources Program Manager Brad Beacham.
William Godby, Archaeologist with WSMR, provided support and guidance throughout the
process.
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Figure 2. The limits of the current inventory at SAC Peak.
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3. Purpose of the Project
The purpose of the project was to inventory and evaluate the SAC Peak site properties for
NRHP eligibility. The project ensured the United States (US) Army’s compliance with Section
110 of the NHPA. The resources inventoried are located on the west ridge of the Sacramento
Mountains in the Lincoln National Forest, overlooking the Tularosa Basin to the west.
Historic resource inventories and evaluations have been undertaken at military installations
since the passage of the NHPA in 1966 and issuance of Executive Order (EO) 11593 in 1971.
Section 106 of the NHPA requires federal agencies to “take into account” the impact of their
undertakings on historic properties, whereas Section 110 directs federal agencies to inventory
historic properties under their care and management, beyond considerations related to specific
projects. Historic properties are buildings, structures, sites, districts, and objects that meet the
criteria for listing in the NRHP (36 Code of Federal Regulations [CFR] 60). EO 11593 was
a major milestone for historic preservation efforts conducted on federally administered lands
for several reasons. EO 11593 established the requirement for federal agencies to locate, inventory, and nominate all eligible cultural resources to the National Register and to exercise
caution until these inventories and evaluations were completed to ensure that no eligible federally-owned property was transferred, sold, demolished, or substantially altered (National Park
Service [NPS] 2011). EO 11593 outlined procedures for meeting the inventory requirements
of the NHPA and the National Environmental Policy Act (NEPA) and encouraged cooperation
with state-level historic preservation agencies as part of the compliance process. Significantly,
EO 11593 also established 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. EO 11593 was codified as Section 110 of the NHPA in 1980, making it a permanent
addition to the NHPA compliance process (NPS 2011).
This report will assist WSMR in compliance with Section 110 of the NHPA. This document
serves as a comprehensive inventory and NRHP evaluation of the extant WSMR SAC Peak
site resources.
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4. Research and Field Methodology
The SAC Peak facility was constructed in 1959 as a frequency monitoring site in the Sacramento Mountains to the east of WSMR. Frequency monitoring facilities were constructed
throughout WSPG in the 1950s, as well as monitoring stations that were located off-range.
Initially comprised of mobile units, fixed stations were ultimately set up in strategic areas to
assure appropriate assignment of frequencies and to eliminate unwanted signals. WSMR had
its own agency to control and manage electronic frequencies, the WSSCA, and equivalent
agencies serve this role at the range today. The location of the SAC Peak site was strategically
positioned to monitor signals both within and outside of WSMR.
Traditionally, built environment is conceived of as the net result of human activity resulting in
the accumulation of physical modifications, materials, and facilities present within a defined
area of the natural environment. Buildings, structures, and objects serve as the most prominent
exemplars of the built environment and typically serve as the focal point of inventory efforts.
The methodology for recording Research, Development, Test, and Evaluation (RDT&E) 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. Additionally, 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 WSMR-specific version of the New Mexico Historic Cultural Properties Inventory (HCPI) form
was prepared. The previous recording was referenced in the property’s descriptive narrative,
recommendations, and HCPI form, as applicable.

4.2 On-Site Recordation
In order to achieve a comprehensive inventory of the SAC Peak site, on-site fieldwork focused
on the primary area of its built environment and the immediate surrounding area. Unlike some
sub-installations at WSMR, SAC Peak has a small developed footprint with only a small number of buildings, structures, and objects. The inventory area was determined in consultation
with the WSMR Environmental Division, Conservation Branch and all the SAC Peak buildings, structures, and objects within this area were recorded as part of this inventory.
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The inventory referenced WSMR Geographic Information System (GIS) data and property
records on file with the WSMR DPW to help identify properties and guide the on-site survey.
The primary resources that compose the built environment of the SAC Peak installation are
buildings and structures. Accordingly, some additional discussion regarding the recordation of
the prominent components of the SAC Peak site is required.

4.2.1 Building, Structure, and Object Recordation
The NPS guidance for identifying NRHP-eligible properties recognizes buildings, structures,
and objects, as well as two additional types of resources that may include multiple resources;
sites and districts. The NRHP is by necessity oriented towards recognizing “physically concrete properties that are relatively fixed in location” (NPS 1995:4). The selection of categories
should be dictated by “common sense and reason” (NPS 1995:4) and 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 created principally to shelter any form of human activity. “Building” may also
refer to a historically and functionally related unit, such as a courthouse and jail
or a house and barn [NPS 1995:4].
In the case of SAC Peak and many other WSMR facilities, buildings and structures are often
specialized and serve specific functions related to range support and RDT&E. Examples of
such buildings include blockhouses, launch pads, and assembly buildings.
The term “structure” is used to distinguish from buildings those functional constructions made usually for purposes other than creating human shelter [NPS
1995:4].
A variety of specialized structures can be found at WSMR. Typical examples include magazines and blast barricades, which per the definition cited above, do not shelter a specific human
activity, but serve some other purpose. For example, two wooden antenna towers (Properties
29891 and 29892) are found at SAC Peak.
The term “object” is used to distinguish from buildings and structures those
constructions that are primarily artistic in nature or are relatively small in scale
and simply constructed. Although it may be, by nature or design, movable, an
object is associated with a specific setting or environment [NPS 1995:5].
Objects at WSMR are generally not artistic in nature, but can otherwise fit the definition by
being of a portable nature, small in scale, and simply constructed. WSMR examples can include modular storage units and some launcher rails, as well as 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].
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A district possesses a significant concentration, linkage, or continuity of sites,
buildings, structures, or objects united historically or aesthetically by plan or
physical development [NPS 1995:5].
The resources present at the SAC Peak site consist of buildings, structures, and objects, which
were distinguished using the stated NPS definitions. It is likely that these collective resources
may also qualify as a historic district, as the guidance states that “properties with large acreage
or a number of resources are usually considered districts” (NPS 1995:4). However, the recommendation of SAC Peak as a district can only be made after a comprehensive recordation of its
affiliated properties, followed by a careful consideration of these properties and their relative
integrity within the framework of an appropriate historic context. The potential of the SAC
Peak site 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 SAC Peak
site in order to evaluate their NRHP eligibility. 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-specific version of the HCPI form eliminates many fields of the
standard HCPI form that are not applicable to the properties encountered at the range, and
substitutes these with fields and descriptive options that are more useful for describing WSMR
properties. When accessible, building interiors were also photographed and alterations noted.
In these cases, the condition of the building interior was considered when assessing the overall
integrity of the property.

4.3 Contextual Historic Research
The purpose of a historic context is to allow the significance of a historic property to be judged
and explained within the larger patterns of history. National Register Bulletin 15 provides the
following definition:
Historic contexts are those patterns or trends in history by which a specific
occurrence, property, or site is understood and its meaning (and ultimately its
significance) within history or prehistory is made clear. Historians, architectural
historians, folklorists, archaeologists, and anthropologists use different words
to describe this phenomena such as trend, pattern, theme, or cultural affiliation,
but ultimately the concept is the same [NPS 1995:7].
Coincident with field recording of the relevant resources, a comprehensive historic context for
frequency monitoring at WSMR was prepared that considers not only the history and activities conducted at the SAC Peak site, but also the larger historical framework of the USASC,
radio communications, and frequency monitoring at WSMR. Sources for this context included WSMR DPW files, architectural drawings, period newspaper publications, Department of
Defense (DOD) sponsored guidance and contextual documents, web resources, and several
USASC historical summaries.
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
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newspaper, Wind and Sands and later The Missile Ranger, is also a publicly available resource
for the local history of WSMR and its numerous Cold War programs and activities. Additionally, the WSMR Museum Archives contains a large number of historic photographs, documents,
and videos that offer invaluable information into WSMR’s history. WSMR inventories of real
properties were also consulted to determine property identification and construction dates.
These databases included historic WSMR property inventories and the current DPW Real
Property Inventory (RPI) which was provided electronically by the WSMR Environmental
Division, Conservation Branch.

4.4 Property Evolution and Function
Fieldwork was followed by research into the recorded buildings, structures, objects, and associated features. This research included review of original construction information and alterations, historic images, and a variety of other manuscript materials collected over the decades
by the WSMR DPW, WSMR Museum Archives, and the WSMR Environmental Division,
Conservation Branch.
Whenever possible, property evolution and function were established through individual property records including the disposition forms and real property forms available from the WSMR
DPW. When possible, the changes at the individual property level were tied back to the overall
historic context. Period photos and documentation are also often on file at the WSMR Museum
Archives, which can be very helpful in identifying property modifications. Original architectural drawings and plans are also critical resources for interpreting changes in property design
and use.
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5. Environmental Setting
WSMR lies within the Mexican Highland Section of New Mexico’s Basin and Range Province. This province is characterized by narrow mountain ranges that separate internally drained
structural basins and valleys of major drainages (Hawley 1986). WSMR is primarily located
within the Tularosa Basin, which is a graben basin bounded by the Organ, San Andres and
Oscura Mountains to the west and the Sacramento Mountains to the east. The SAC Peak frequency monitoring installation is actually located outside the boundary of WSMR, in the Sacramento section of the Basin and Range Province, which is characterized by the mature block
mountains with gently tilted strata, block plateaus, and extensive bolsons (Hawley 1986). SAC
Peak is located within the Sacramento Mountains, which are a southern extension of the Rocky
Mountains. The Sacramento Mountains align roughly north-south and the west facing escarpment of the range rises over 7,500 feet (2,286 meters) above the Tularosa Basin to the peak of
Sierra Blanca at 11,981 feet Above Mean Sea Level (AMSL) (3,652 meters AMSL), the highpoint of the range. The Sacramento Mountains descend gradually to the east towards the Pecos
River Valley; the Rio Hondo and Rio Penasco are major watersheds along the mountain range’s
east slope. This “sky-island” mountain range provides a markedly different setting from the
desert of the Tularosa Basin, and possesses an impressive prominence over the lower elevation
desert to the west, making the western escarpment of the Sacramento Mountains an excellent
location for range instrumentation.
The SAC Peak site is located at approximately 9,560 feet AMSL on lands administered by
the Lincoln National Forest. WSMR leases the site from the US Forest Service under a US
Forest Service Special Use Permit first issued in late 1955. The site is constructed on a hilltop
along the western escarpment of the Sacramento Mountains. To the west, the mountain slopes
decline dramatically into the upper tributaries of San Andres Canyon. To the east, the mountainous terrain consists of low ridges and hills bisected by numerous seasonal drainages.
The SAC Peak built environment consists of seven historic properties located adjacent to a
paved helicopter landing pad and parking area. The location is accessed via a long, paved
driveway from the Sunspot Highway (State Road 6563). The hub of the installation is Property
29889, which is flanked by two timber-frame towers (Properties 29891 and 29892). The location is distinctive due to the removed vegetation and paved access roads, but is not demarcated
with a fence.
The climate of the area is cooler and wetter than that of the desert basin to the west. Climatic
data were collected at a weather station located in Ruidoso, New Mexico from December 22nd,
1941 to October 13th, 2014 (Western Regional Climate Center [WRCC] 2020). During this
period, mean annual precipitation was 55.27 centimeters (cm) (21.76 inches). Rainfall was
heaviest from June through October. Average minimum temperature was 0.06 degrees Celsius
(C) (32.1 degrees Fahrenheit [F]), while average maximum temperature was 18.83 degrees
C (65.9 degrees F). Average annual snowfall totaled 96.77 cm (38.1 inches). Snowfall was
heaviest in December and January (WRCC 2020).
Vegetation in the area consists of upper montane coniferous forest, also known as dry mixed
conifer forest, which is found at elevations between 8,000 to 9,500 feet AMSL (2,438 to 2,895
meters AMSL) in the Sacramento Mountains. Upper montane coniferous forest consists of
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Douglas fir (Pseudotsuga menziesii), white fir (Abies concolor), and ponderosa pine (Pinus
ponderosa). Aspen is often interspersed in upper montane coniferous forests on northern slopes
(Cram et al. 2017; Shaw 2006). Much of the forest has been cleared around the SAC Peak installation to allow for access and fire safety.
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6. Historic Context
A historic context is fundamental for understanding the significance of any given property,
as physical resources do not occur in historical vacuum but are rather by-products of larger
trends and patterns (NPS 1995). These patterns occur at the local, regional, and national levels,
and even at the global scale. Often, these tiered patterns are intertwined, and the significance
permeates from the local level to the national and beyond.
The built environment of WSMR is largely an outgrowth of the Cold War that is generally
attributed to the period between 1946 and 1989. Most of the historic properties at the range
were constructed during this period, and were the result of the competitive arms race between
the US and the Soviet Union. However, many programs at WSMR that were initiated during
the Cold War only reached maturation in the years following the end of that era, so the historic
context is often required to reach into the post-1989 years to fully account for the operational
life and use of many resources.
Per NPS guidance, only resources that are 50 years of age or older are to be considered “historic” as a half-century is generally considered the minimum amount of time required to assess
whether events or trends are significant to the wider patterns of history. However, the NPS
guidance also allows for the inclusion of recent properties if they are of “exceptional importance.” As of this writing, properties that were constructed after 1970 would be considered for
eligibility to the NRHP only if they meet the standards of exceptional importance as outlined
in National Register Bulletin 22 (Sherfy and Luce 1998).
In order to provide a complete historical perspective for SAC Peak, a brief summary of the
region prior to the establishment of WSMR is presented. The following section provides an
overview of the establishment of WSMR after the end of World War II (WWII). The thematic
focus then shifts to the history of the USASC, and how this organization adapted to radio
technology during the early 20th century. From there, the important role that the USASC and
its various successor organizations played at WSMR during the Cold War is summarized. The
context then provides a brief overview of the development of frequency monitoring and its history at WSMR. The final portion of the historic context presents the site history of SAC Peak.

6.1 The Tularosa Basin before WSMR
The American history of the Tularosa Basin begins with the incorporation of the region into the
US by the Treaty of Guadalupe Hidalgo in 1848. Although known by the Spanish and Mexican
colonial powers, the Tularosa Basin remained a remote and sparsely settled area that was considered largely uninhabitable due to the constant threat posed by the Apache. Fort Stanton was
established along the Rio Bonito in 1855 in order to provide settlers with protection against the
Mescalero Apache, but even so, settlement away from the fort in the Tularosa Basin remained a
risky affair and the population in southern New Mexico remained focused in the Mesilla Valley
of the Rio Grande.
By the 1860s however, several factors conspired to change the uninhabited nature of the Tularosa Basin. The onset of the Civil War made New Mexico a subject of military interest among
both the Union and Confederate armies, and several engagements were fought for control of
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the Territory. These conflicts eventually saw
the Union victorious, and the military presence across the area continued following the
end of the war. The establishment of a series
of military outposts across the region somewhat ameliorated the Apache threat, and the
perceived security encouraged settlers to
move into the area between the Sacramento
and San Andres Mountains.
The earliest Territorial settlement in the Basin began even before the end of the Civil
Figure 4. Colonel Albert Fountain, who
War. In the fall of 1862, Hispanic settlers
disappeared in 1896 within what would later
become WSMR (public domain image).
fled the destruction wrought by the flooding
of the Rio Grande in the Mesilla Valley and
established a community at the mouth of
Tularosa Creek at the western base of the Sacramento Mountains. This community, known as
Tularosa, was carefully cultivated by its settlers and became a permanent oasis of civilization
in the basin. By the early 1870s, the Apache were largely contained on reservations which
mostly ended the threat of further raids from that quarter (Sonnichsen 1960:15). By the early
1880s, Anglo ranchers, mostly Texans, had discovered the Tularosa Basin, which at the time
was especially verdant after several years of higher-than-average precipitation. The Texas cattle growers found in New Mexico a continuation of the open range grazing that was under assault by waves of post-war settlers and farmers in their native state, and these roving cattlemen
rapidly established cattle ranching as an industry in the Tularosa Basin (Sonnichsen 1960).
The rise of cattle ranching in the late 19th century
eventually led to “range-war” type conflicts that
were experienced in New Mexico and elsewhere
across the west. In the Tularosa Basin, this saga
culminated in the disappearance of Albert Fountain
and his son Henry on February 1, 1896. The site of
the disappearance is located within WSMR, at a low
ridge known as Chalk Hill that Highway 70 now bisects near the Doña Ana/Otero County line (Eckles
2013:57). Although political rival Albert Bacon Fall
and his associates, including prominent area rancher
Oliver Lee, were suspected in the case, no convincing evidence tying them to the crime was ever found
(Sonnichsen 1960). The Fountain case was a polarizing incident that encapsulated much of life in and
around the Tularosa Basin at the close of the 19th
century, and endures as a compelling mystery today.
Figure 3. Albert Bacon Fall during his
later years as a New Mexico senator
(public domain image).

	

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
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the nation, but after the conclusion of the turbulent events of the 1890s, the area remained little
changed during the early years of the 20th century. The main economic activity continued to
be cattle ranching, with ranchers relying on a mixture of their own private property and large
grazing leases of federal lands in order to make a living in the sparsely vegetated Chihuahuan
Desert landscape. The carrying capacity for grazing was calculated at only five or six cattle per
640 acres in some areas of the Tularosa Basin (Eckles 2013:67). With the capacity for grazing
so minimal, it took many thousands of acres to make cattle grazing a feasible endeavor for
ranching families in the area.
New Mexico became the 47th state of the US on January 6, 1912. Thomas Catron of Mesilla,
and Albert Fall, who resided in Las Cruces, were elected as the first US Senators of the state,
ensuring that southern New Mexico was well-represented. As a state, New Mexico began to
benefit from infrastructural improvements, and a state highway system was well underway by
the 1920s. The old trail between Alamogordo and Las Cruces through San Augustine Pass was
replaced with US Highway 70 during the 1930s (Wallace 2004:118). However, the lives of the
people in 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 greatest 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 conducted at the California Institute of Technology (Caltech). The other was captured technology
from the German rocket and missile program that made its way to the US at the end of WWII.
The Caltech rocket program started in 1936, when J. Frank Malina, a graduate student from the
Guggenheim Aeronautical Laboratory at California Institute of Technology (GALCIT), and a
group of students under the guidance of Dr. Theodore von Karman initiated research into rocket 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 developing 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-
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pices of GALCIT, so in 1942 GALCIT project personnel founded Aerojet Engineering Corporation. Meanwhile, the completion of the JATO solid propellant work left GALCIT available
for new projects, and news of the German missile program from Europe inspired von Karman to further the liquid propellant research. Von Karman, J. Frank Malina, and Hsue-Shen
Tsien prepared a memorandum outlining the proposed liquid-propellant work in 1944 (Carroll
1974:7). This memorandum was the first GALCIT document to use the title of Jet Propulsion
Laboratory (JPL).
The JPL memo was a major turning point for US rocket and missile development. The German
use of missiles in Europe was the major focus of the Army Ordnance Department Guided Missile Program and the JPL memo received a very positive reception by Army Colonel Gervais
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 Corporal series was the next ORDCIT experimental prototype, which was a larger and
more powerful rocket that required a larger range in order to test it safely (Kennedy 2009:16;
Miles 1961). Early scale model tests of the rocket were conducted in California, but the projected range of the full-size rocket required a larger overland test range. Concurrently, intelligence gained through the course of WWII further emphasized the need for enhanced missile
testing facilities comparable to those used by Germany.
As hostilities drew to a close in Europe, the US 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 locating and
recruiting German scientists and engineers was dubbed Operation Overcast, later renamed Operation Paperclip. This mission was greatly facilitated when Wernher von Braun, chief scientist
of the German missile program, and key members of his staff surrendered to Allied forces on
May 2, 1945 (Eidenbach et al. 1996). With both the parts and the minds behind the V-2 program in hand, the US now possessed the means to accelerate the rocket research the ORDCIT
program had begun.
In anticipation of the captured German rocket and missile technology, the Army Ordnance
Department had issued a research and development contract to General Electric (GE) on November 20, 1944 (Bullard 1965:8). This contract, which became known as Project Hermes,
was aimed at developing a new generation of long-range missiles and required GE to develop
control, guidance, and ground equipment for new missile systems. The contract included three
phases: a literature search; study of the German guided missile program; and the design and
development of its own experimental systems (Bullard 1965:8). Project Hermes served as a
parallel contract to the existing ORDCIT. As the prime contractor, GE was responsible for the
processing of the V-2 materials that began to arrive in 1945. Both Project Hermes and ORDCIT
required a suitable testing and proving ground; the Army began to search for an appropriate
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location for a new test range (Kennedy 2009).
The proposed proving ground required flat and open ground, a sparse population, and predominantly clear weather. Other preferred characteristics included surrounding hills or mountains
for observation sites and natural barriers, access to railroad lines and utilities, and proximity to
an established military post for support. The Tularosa Basin was identified as the best choice,
possessing nearly all of the desired characteristics. The location was selected in February 1945
and named WSPG after the adjacent National Monument. Some of the land in the proposed
proving ground was already under federal lease, and additional property was acquired from
private landowners in the area via annual lease payments. The lease payments for the use of
the ranchers’ properties were used in lieu of outright purchase of their lands, as the range was
conceived as being a temporary extension of the existing bombing ranges, and it was believed
that the new missile mission would eventually be completed (Eckles 2013:87). This, of course,
was not the case and the formation of the new proving ground effectively ended the ranching
lifestyle in the Tularosa Basin which dated back to the 1870s.
WSPG was formally established on July 9, 1945. 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 a 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 Attitude 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 materials 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
missing or damaged were fabricated as needed. The program progressed quickly, and the first
American launch of a V-2 missile took place at WSPG on April 16, 1946 (Kennedy 2009:29).
As the range continued to develop, the late 1940s and early 1950s proved to be a significant
period of advancement for the range instrumentation and communications systems. The installation of range-wide instrumentation, communications, and timing networks was a significant,
but often overlooked, part of the effort required to turn the desert landscape of the Tularosa
Basin into a world-class missile test range. In many ways, the capability to precisely track,
measure, record, and generate data from tests, while synchronizing these activities across long
distances, is what truly defined the facility as a proving ground. Pioneering work on range instrumentation systems was undertaken by a group led by Ernst Steinhoff and a select group of
optical, electronics, and geodesy experts at Holloman Air Force Base (HAFB). Steinhoff originally was brought to the US as part of Operation Paperclip and came to HAFB in 1949 after
working at Fort Bliss. There he selected additional German experts that were brought into the
country in 1951 as part of Project 63, which was an Air Force program to place knowledgeable
1
John Donne was a 16th century poet and sermon-writer, and Oppenheimer based the Trinity name on
Donne’s Holy Sonnet XIV, which started with “Batter my heart, three-person’d god...”
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Figure 5. The flash and mushroom cloud of the world’s first atomic bomb at the Trinity Site (public
domain image).

German scientists and engineers into private sector positions within the aerospace industry
(HAFB 1949; Mangum 1951). In addition to selecting the instrumentation locations at HAFB,
Steinhoff and his instrumentation group published early guidelines and plans for range instrumentation systems and infrastructure at HAFB that were soon incorporated at WSPG as well.
Early instruments that met the requirements for range instrumentation were limited, and existing equipment had to be adapted to fit the role. Some of the best early optical instruments were
Askania cinetheodolites recovered from the German rocket program and re-used at WSPG.
Fastax and Mitchell high speed cameras and surplus WWII SCR-584 radars were also staples
of the early range instrumentation, while more specialized instruments had to be custom fabricated. For example, the first tracking telescope was hand-assembled by planetary astronomer
Dr. James B. Edson 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 astronomer Clyde Tombaugh to continue the tracking telescope effort. Edson and Tombaugh had
worked together at Lowell Observatory and Tombaugh was actually Edson’s brother-in-law.
Tombaugh is mostly remembered today as the discoverer of Pluto, but made major contributions to the optical tracking of missiles and satellites. In December 1946, Tombaugh captured
a V-2 tumbling near the apex of its flight, a previously unknown flight characteristic (Mabe
1958:2). This landmark film heralded the tracking telescope as a revolutionary new kind of in-
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strumentation that was critical to further missile development and remains
a key data collection component in
contemporary missile testing.
By the late 1950s, technology had
caught up to the need for range instruments, and the instrumentation
became increasingly specialized and
sophisticated. New instruments included the AN/FPS-16 radar, the first
tracking radar built expressly for use
at test ranges. New optical instruments included two new tracking
telescopes; the advanced Intercept
Ground Optical Recorder (IGOR), developed by Clyde Tombaugh and the
Ballistic Research Laboratory (BRL),
and the Perkin-Elmer Recording Optical Tracking Instrument (ROTI). Both
of these devices possessed far greater
ranges than the original Bright Eyes
and were significant, state of the art
advances at the time of their introduction. Also during this period, the Army
contracted with Land-Air Corporation
for the operation and maintenance of
most of the range instrumentation.
This greatly streamlined the compatibility and standardization of the range
instrumentation, the repair and operation of which was formerly handled
by a mixture of various contractors
and military personnel.
WSPG underwent a period of rapid
expansion in the wake of the Korean
War due to the significant increase in
defense spending that accompanied
the end of the conflict. The boom of
facilities expansion at WSPG included
many new instrumentation properties,
some of which were dedicated to the
detection and management of radio
frequencies.
If range instrumentation is an of-

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, the first tracking telescope at WSMR, ca.1947 with Organ Mountains in
background (courtesy WSMR Museum).

ten-overlooked part of turning the desert landscape into a world-class missile test range, then
frequency management is also an under-represented topic in the history of rocket and missile
testing. Electronics play a critical role in rocket and missile technology and development –
there is no aspect of the process that does not rely completely on the integration of some form
of electronics. Within the test article itself, there is a whole host of electronic components that,
among other nuanced roles, ignite, guide, communicate with ground stations, and initiate warhead detonation, none of which would be possible without electrical systems. The same holds
true for communicating with airborne test vehicles from the ground or other stations. Radio
communications, remote guidance systems, systems performance data (telemetry), and radar
tracking are all examples of the interconnectedness of electronics in rocket and missile testing.
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Electrical signals, whether generated through radio signals or emanating from other hard-wired
electrical devices and systems find their way into the space around us. With the advent of
“wireless” communications the Army quickly realized that with so many disparate signals
being broadcasted, it was necessary to categorize and assign frequencies among range users
and activities. It was also necessary to constantly monitor for errant and potentially conflicting
signals, which could wreak havoc on rocket and missile tests, or interfere with other military
activities that relied on electronics to successfully undertake missions.
The origins of frequency management lie in the 19th century with the codification of battlefield
communications signaling and the evolution of the telegraph into radio communications. An
understanding of the history of the USASC, how it came to be an Army agency, how it grew,
and how a complete sub-agency would be created, among other things, to manage the airwaves, is important to place the SAC Peak facilities in historical context. As such, despite the
extraordinary and countless achievements of the USASC, this context is limited to an overview
emphasizing radio and electronics development.

6.3 Military Communications and the USASC
From a small military force in the field to a large and dispersed army, communications or
“signaling,” has always been a critical component to strategy and flexibility in the course of
engagement, both in planning and actual battle. From ancient times, many types of signaling
were used, through both auditory and visual means. This included the use of voice, musical
instruments, different types of light such as torches, flags, and other visual cues. Military communications had developed in three main aspects into WWII: non-electrical general sensory
signaling, electrical signaling over wire, and wireless electrical signaling (Terrett 1956:4).

6.3.1 Origins of the USASC
It was the US that first conceived of a separate agency to develop and manage the signaling
aspects of the military. In 1851, a young surgeon named Albert J. Myer produced a concept for
sign writing for the deaf and mute which was based on the telegraph machine that could print
the common alphabet. As an assistant surgeon in the Army Medical Corps, Myer patented a
system of “wigwag” signaling in 1856 (Coker and Rios 1988:8). Wigwag would become the
common name given to the system that took Myer’s sign writing concept and adapted it to the
flag and torch signaling system, which used a single flag versus the semaphore, or two-flag
system, still used by the US Navy (Raines 1996:5).
Myer did not succeed in convincing the military to adopt this system, notably receiving opposition from then US Secretary of War, and later President of the Confederate States, Jefferson
Davis (Coker and Rios 1988: 8). Ironically, the Confederacy began using Myer’s system just
prior to the Civil War, with the system being used successfully at the Battle of Bull Run (Terrett
1956:10). While on active service in New Mexico during the Apache expedition of 1860-61,
Myer’s commander, Major Edward Canby, was introduced to Myer’s signaling system and
advocated for a specialized signal corps, whereas Myer had conceived of signal training for all
Army officers. Soon thereafter, Myer successfully lobbied Congress to provide an appointment
of a signal officer for the Army with a budget of $2,000 for equipment. Appointed with the rank
of Major, Myer became the Army’s first Signal Officer (Coker and Rios 1988:8).
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Figure 8. Right and left motions of Myer’s original code, 1872 (adapted from Coker and Rios 1988).

It was the telegraph system that would perpetuate the need for a designated corps of specialists as miles of poles and wiring were laid to facilitate wartime communications and personnel needed to operate and maintain communication systems (Raines 1996:8). It was not until
1863 that Congress passed legislation authorizing a regular signal service for the remainder
of the war. Telegraph technology quickly overshadowed the line-of-sight signal system on
which Myer had built his reputation and appointment. In an attempt to take control of the
military telegraph system in 1863, Secretary of War Stanton temporarily removed Myer from
his position as Chief Signal Officer (Marshall 1965:56-57). In 1866, the “Signal Service” was
re-established through legislation and Myer tirelessly lobbied for reinstatement; he regained
his position in 1867 (Coker and Rios 1988:9,10). It was not until 1875 that the Signal Service
received bureau status in the War Department; in 1880 it officially became the USASC (Terrett
1956:10).

6.3.2 USASC Maturation in the Late 19th Century
The USASC continued to grow in size and importance over the coming decades as electronic
technology grew in complexity. After the war, telegraphy would become the sole province
of the USASC and Myer would help create the first national weather service. The new service would be transferred to the Agricultural Department after some years, but the USASC
would retain a separate military weather service. The USASC constructed over 4,000 miles
of telegraph wire by 1879 connecting numerous military facilities (Coker and Rios 1988:11).
Ironically, Myer’s untimely death in 1880 happened soon after his appointment as Brigadier
General (Raines 1996:55). However, the USASC, now firmly established as a necessary arm of
the military, would continue to take on additional roles and responsibilities in an increasingly
complex world.
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In the late 19th century, a whole
host of new activities was added
to the list of USASC responsibilities which included innovative
uses of heliographs (a signaling
device where sunlight, and later
an acetylene lantern, is reflected
in flashes from a movable mirror), photography, portable field
telephone technology, electrical
power, and military balloons.
All of these technologies were
employed by the USASC in the
Spanish-American War, including
telegraphy and the use of telephones for communication in the
battlefield (Coker and Rios 1988:
13; Raines 1996:100). In 1878,
experimentation with pigeons
began, but did not see successful
implementation until World War
I (WWI) (Terrett 1956:10). Never had the major nations been in
possession of such a multitude of
communication tools. Even so,
emerging wireless technology
would bring a whole new level of
communication flexibility and ostensibly shrink the world.

Figure 9. General Albert Myer, ca. 1880 (colorized version,
courtesy of Mads Madsen).

Figure 10. USASC personnel signaling by heliograph at Fort
Omaha, Nebraska, 1908 (public domain image).

6.4 Radio Communications in the USASC through WWII
Radio or “wireless telegraphy” did not have the immediate impact on military communications
activities that one might imagine. It emerged gradually out of necessity in the field and was
initially considered somewhat unreliable. However, as advancements in voice communication
over the airwaves came into play and greater distances could be covered, wireless technology
would end up being a major player in all aspects of military activity.

6.4.1 Wireless Communication
Understanding and manipulation of radio waves emerged during the late 19th century, mostly as
an outgrowth of work with telegraph technology. Italian inventor Guglielmo Marconi successfully transmitted wireless signals over short distances in 1895, and Marconi quickly achieved
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commercial success with wireless communications networks
across Europe. By the turn of the
century, the adoption of wireless
transmission for the purposes of
long-distance communication was
well underway.
Even before Marconi’s extraordinary commercial success with
radio, the USASC had been monitoring Marconi and was experimenting with the medium. Wireless transmission at that point was
Figure 11. Telegraph repair at Fort Gibbon, Alaska, ca. 1900
limited to Morse code “dots and
(adapted from Raines 1996).
dashes” but, even so, the USASC
by 1899 had established an unprecedented 12-mile communications link between Fire Island and the Fire Island lightship, off New York’s Long Island
(Raines 1996:105). While other short-distance wireless telegraphy systems were set up, the
hard-wired military systems were still established to communicate over long distances. This
included Alaska where the military desired to have timely connectivity to the far reaches of the
country, especially as the gold rush necessitated an Army presence to help keep order. The need
for more reliable communications with the northern frontier was highlighted by an unfortunate
episode in 1897, where the War Department organized an expedition to provide supplies to
starving miners in the Yukon. The expedition went as far to purchase 500 Norwegian reindeer
to carry supplies across the frozen landscape. Just as the expedition was set to depart, it was
revealed that the story of the starving miners was unfounded, and the entire rescue effort had
been a waste of time and resources (Raines 1996:106).
The harsh conditions of the Alaskan frontier made it extremely challenging for the USASC to
maintain its hundreds of miles of telegraph lines and associated facilities from being destroyed
by the ravages of extreme weather, which included raging rivers, deep snow, and constantly
moving ice floes. The hard-wired communications system established by 1904 included 2,079
miles of undersea cable and 1,439 miles of land lines and was an amazing success. Significantly, the communications network also included a critical 107-mile wireless tie over Norton Sound on the west coast, which was a landmark achievement in wireless communication
(Coker and Rios 1988:14; Raines 1996:105-108). The USASC chief at the time touted this
achievement as “the longest wireless section of any commercial telegraph system in the world”
(Raines 1996:106).
The USASC has the distinction of being the first agency to introduce airplanes into the military
and radio would eventually become an integral part of airborne communications and navigational aid. With the advent of flight in 1903, it was not long before the military saw the strategic
value of airplanes which were far more versatile than balloons and dirigibles. In 1907, the
USASC called for bids for airplanes – three were accepted and devising signal techniques from
the air began. The Army established an Aviation Section within the USASC but during WWI,
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Army aviation eclipsed its founding agency and was removed from the USASC to become the
Army Air Service in 1918 (Marshall 1965:132-135; Coker and Rios 1988:25). Advancements
in wireless communication continued during the early years of the 20th century but accelerated
during WWI.

6.4.2 WWI and the Consolidation of the USASC Laboratories
As would be expected, wartime needs often drive technological advancement. At the start
of WWI, radio communications were still limited to wireless telegraphy using Morse code
through the use of spark transmitters or more updated radiotelegraphs using vacuum tubes
(Coker and Rios 1988:18). Spark transmitters could not be placed on a single frequency, so
with such a wide (broadband) signal, transmission distances were limited and with no designated frequency, any stations in the vicinity could cause mutual interference. Most critically,
this broadband signal could also be easily intercepted, which presented security vulnerabilities
(Raines 1996:136).
In 1917, Chief Signal Officer George Squier created a USASC Laboratory devoted to research
and development, primarily in electronic communications (Coker and Rios 1988:18). The new
lab, set up at Camp Vail, New Jersey, was deliberately set aside from the Electrical Development Division and the Bureau of Standards in Washington to focus solely on experimentation with wireless communication. The focus was on the development of radio equipment,
beginning with vacuum tubes, testing commercial equipment, and new inventions (Communications-Electronics Command [CECOM] 2009:5, 6). Along with similar efforts made in a

Figure 12. Colonel Squier inspecting radio equipment, ca. 1918 (adapted from Raines 1996).
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satellite laboratory in Paris (the Signal Corps’ Research and Inspection Division, American
Expeditionary Forces), advances in wireless communication made steady progress, driven by
genuine necessity (Coker and Rios 1988:18).
The primary role of radio in WWI was for intelligence purposes. In a precursor to what would
become frequency monitoring, enemy transmitters were located through a kind of triangulation
method. Stations used a goniometer, a radio receiver mated to a directional antenna which
could determine the angular direction of radio signals to get a ‘fix” on enemy transmitters. All
types of wireless data were collected, including signals from telegraphs, telephones, aircraft,
and artillery. Goniometer stations were also used to estimate enemy troop strength based on
the degree of radio traffic; they also monitored and managed Allied communications (Reilly
2013; Terrett 1956:18). The frontline radio stations sent out weather conditions and other information to support aerial and artillery efforts. The Allies also used radio as a means of deceiving
the enemy by sending false radio traffic to divert the Germans from areas of planned attacks, a
ploy that would be used in other ways in WWII (Coker and Rios 1988:20; Raines 1996:187).
The revolutionary breakthrough in wireless communication came towards the end of the United
States’ relatively short engagement in WWI. The USASC developed the first “radiotelephone,”
small, two-way radios for use in aircraft. The SCR-67 (ground unit) and SCR-68 (airborne
unit) marked the beginning of “SCR” nomenclature, still used today. “SCR” originally stood
for “Set, Complete Radio,” but later was interpreted as “Signal Corps Radio.” Breakthroughs
in radio technology included the Master Oscillator Power Amplifier (MOPA) circuit, which
allowed for variable antenna length and increased transmitter power output. The superheterodyne circuit, which amplified weak signals and enabled precise tuning, was a significant
advance that allowed for greatly improved voice communication and laid the groundwork for
commercial radio broadcasting in the 1920s (Coker and Rios 1988:18-19; Raines 1996:172,
175; Terrett 1956:19).

6.4.3 The Inter-War Years
The inter-war years between WWI and WWII saw a significant shift in the role of the role of
the USASC, as it was diminished from a major player in the organizational makeup of the
Army down to a service level classification – the USASC had previously been the de facto
communications arm of the Army. An extensive Army reorganization in 1920 eliminated the
USASC communications role at the Divisional level, all but eliminating the USASC role in
anything tactical. Despite this blow to the agency, it was primarily the explosion of electronics
that helped the USASC retain relevancy in peacetime and advancements continued to be made
in their laboratories. Many of the USASC training camps and activities were disbanded or
consolidated into the Camp Vail site, which now housed both the USASC Laboratories and
Signal School. Camp Vail would be renamed Fort Monmouth and keep its basic organizational
structure until WWII (Terrett 1956:21, 23).2
Even with the wartime breakthroughs in radio communication and the advent of commercial radio broadcasting, wired communication and telephones remained the dominant mode
of communication in the 1920s. However, scientists in the military and civilian realms made
strides that moved communications into what we now consider the electronics age – shortwave
The Electrical, Meteorological, and Army Corp Bureau of Standards Laboratories were all moved to Fort Monmouth and became known as the “Signal Corps Laboratories” (CECOM 2009: 11).
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(high frequency) radio enabled communication over very long distances. Using less power and
at a lower cost than radio in use at the time, the USASC would convert most of their stations
to shortwave units, and direct radio communication across the country with San Francisco was
achieved by 1929. Other advancements included what came to be known as “walkie talkies,”
along with great improvements in aircraft communications, as well as the development of
the navigational radio beacon (Raines 1996:230-231). With these continuing technological
advancements, the USASC moved away from its traditional emphasis on “signaling” and communications control. Even radio technology was no longer the sole province of the USASC:
“year by year, it was becoming more necessary for even a basic signalman to know Ohm’s law
than the manual of arms” (Terrett 1956:27).
Perhaps the greatest achievement of USASC Laboratories in the inter-war period was their
contribution to the development of radar, or radio detection and ranging as it was known at
the time. In the 1930s, many nations were experimenting with this form of bouncing radio
signals off objects and timing the return signal to ascertain distance (Raines 1996:232). While
earlier accomplishments in the field are credited to the Navy and Army Ordnance, the USASC
developed radar systems mated to searchlights, gun-laying detection, surface vehicle detection, long-range aircraft detection, and heat and radio pulse-echo aircraft detection (CECOM
2009:17). Most of these technological breakthroughs would end up playing significant roles
in defeating the Axis powers in WWII. Author Rebecca Raines sums up the transformational
inter-war period of the USASC:
As a technical service, it [the USASC] benefited from the rapid development in
communications technology pioneered by civilian industry and from the growing realization among military and civilian leaders alike that science would be
a crucial factor in any future conflict. Unfortunately, that future was closer than
many Americans liked to think [Raines 1996:239-240].

6.4.4 The USASC in WWII
Throughout its history, the USASC was very much involved in intelligence gathering, made
all the more challenging with the advent of electronic communications.3 By the beginning
of WWII, even though telegraph, teletype and other modes of communication still required
manual operation, wireless communication and technology played an ever increasing role in
all aspects of the military. It was this intelligence network that in 1940 broke the Japanese
diplomatic code and, on December 6, 1941, intercepted a series of messages from the Japanese
government to their embassy in Washington, DC. The last message, indicating that ties with
the US government were to be cut, was not sent until the next day. Ironically, Army Chief of
Staff George Marshall attempted to get a secure radio message through to Honolulu, but was
unsuccessful (Raines 1996:242, 244). It was the USASC radar equipment, the mobile, longrange SCR-270, that picked up the incoming Japanese aircraft headed for Pearl Harbor, the first
operational use of radar by the US in wartime (Terrett 1956:266, 303).
Radio communications, much of which had been developed in the inter-war years, played an
important role in strategic operations, bringing a new level of connectedness and versatility to
The Signal Intelligence Service was re-designated in 1942 as the Signal Security Service and again in 1943 as the
Signal Security Agency (Raines 1996:263).

3
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Figure 13. Inspecting radio transmitters at Fort Myer, Virginia, ca. 1940 (adapted from Raines 1996).

the battlefield. However, despite its increased use, radio communications equipment remained
bulky and could be unreliable, often subject to moisture related problems, particularly salt water
in amphibious campaigns. In the end, it was hard-wired communications that carried the bulk
of communications transmission throughout the war, though radio was used quite successfully
in conjunction with wired communications as a relay. For example, the USASC SCR-229,
designed with a 100-mile range while in motion, could be used as a stationary radiotelegraph
with a range of 2,300 miles (Raines 1996:292, 293). The use of Amplitude Modulation (AM)
radio frequencies had been the standard for many years. Frequency Modulation (FM) radio,
with its reliable, static-free communications, initially met resistance for a variety of reasons but
was ultimately adopted by the USASC (Raines 1996:231). The SCR-510 backpack FM radio
was developed by the USASC Laboratories in 1941. In addition to the improvements made
with FM technology, radio sets in WWII were also equipped with quartz crystal oscillators,
which allowed for multi-channel push-button tuning, greatly improving ease of use (CECOM
2009:25; Coker and Rios 1988:23).
By the end of WWII, the USASC had been intimately involved in every theater of war. The
sheer volume of radio frequency allocations was a technological and logistical challenge, “…
working out a means of providing thousands of frequency packets, or channels, within tight
limits without chaotic interference was a feat bordering upon the impossible” (Thompson and

	

						

27

Historic Context

Harris 1966:89). The USASC had grown exponentially and all the development resulted in a
new electronics age with concomitant military and commercial exploitation (Coker and Rios
1988:24). Among the spoils of war was the capture of enemy technology, chiefly from the
Germans. The technological achievements of the USASC would prove critical in adapting the
guided missile developments of the Germans into the US national defense arsenal.

6.4.5 Post War era and the Development of Rocket and Missile Testing
Like the demobilization at the end of WWI, reorganization was again at hand for the USASC.
The War Department decentralized, and the USASC returned to its prewar independent agency
status, shrinking from a high of 350,000 enlisted members to just over 50,000 (Coker and
Rios 1988:24). As the USASC reduced capacity it brought all of its training activities to Fort
Monmouth and lost personnel and functions to both the newly-formed Air Force and Army
Security Agency. Despite another post-war blow to the agency’s capacity, it continued its
technological development efforts within the USASC Laboratories (Coker and Rios 1988:25;
Raines 1996:318). The multiple USASC laboratories had undergone regular reorganizations
and transitions over the years. The Radio Position Finding Section had become the Evans Signal Laboratory and, in 1945, reorganization formed the Signal Corps Engineering Laboratory
(SCEL) (Joint Board on Scientific Information Policy 1945:10). The Evans Signal Laboratory
remained intact and would be involved in electronics work with SCEL at WSPG.

6.5 The USASC at White Sands Proving Ground
It was under SCEL that the began its association with rocket and missile testing. With the capture of the German Vengeance 1 (V-1) “buzz-bomb,” an early type of guided missile, and the
Vengeance 2 (V-2) rocket, technically the world’s first ballistic missile, the military agencies
lost no time in experimenting with this advanced technology. The USASC was tasked with
providing electronic support for the emerging rocket and guided missile programs.
In her 1954 historic compilation of the formative years of WSPG, Eve Simmons, an early
range historian, captured key aspects of the formation of the multiple groups that contributed
to bringing the test area up to speed – SCEL played a major role right from the beginning.
In 1945, the Chief of Army Ordnance established a policy that instrumentation for the new
test range would be the responsibility of the BRL, Aberdeen Proving Grounds, Maryland, for
which BRL would create their White Sands Annex. Under an agreement between the BRL and
SCEL, SCEL staff would be “stationed here chiefly to handle problems incident to radar used
for tracking purposes” (Simmons 1952:35). Ultimately, the scope of SCEL’s involvement at
WSMR would end up being far broader.
A historical summary published by the WSSCA in the early 1950s provides an excellent record of the USASC role during the formative period of WSPG (WSSCA 1953). Capturing
events up until June 1953, the historical summary is appended with copies of numerous period
documents. According to the summary, immediately upon the activation of WSPG in 1945,
the Ordnance Corps requested support from SCEL with instrumentation and communication
facilities (WSSCA 1953:1).
In January 1946, SCEL’s Electronic Control Section, Radar Branch, began work on modifying the USASC SCR-584 (gun-laying) tracking radar, the most sophisticated tracking radar
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Figure 14. SCEL-modified SCR-584 radar units at C-Station in 1947 (image courtesy David K.
Barton).

system available, renowned for its excellent performance and reliability. Two modified versions were sent to WSPG in March 1946, both capable of skin tracking and beacon control of
guided missiles.4 A USASC transponder beacon (AN/APN-56) was installed in the early V-2
rockets launched at WSPG. Accompanying this equipment were two USASC lieutenants to be
provided to WSPG for no more than 30 days. Five days later 10 additional enlisted personnel
would be assigned to WSPG for no more six months (WSSCA 1953:2). Known as the “SCEL
Development Detachment,” they would be the first of what would, in a few short years, be
well over a thousand USASC enlisted personnel from four detachments, as well as civilian employees and contractors who would support the Ordnance Corps in a wide variety of activities
managing and constructing many range capabilities. SCEL would also concurrently assist the
Air Force at adjoining HAFB in providing similar support for that agency’s missile testing programs. Ultimately, WSPG and HAFB would share the test range in the 1952 Integrated Range
agreement. SCEL and its follow-on agencies made major contributions to the development of
WSMR throughout the Cold War.
Originally placed at “A” Station, a mile south of the new Army Launch Area 1 (ALA-1), the
Army relocated the mobile SCR-584 radars and other equipment two miles further south to the
new C-Station in 1947, as this position provided a more accurate measurement of the initial
launch angles (Barton 2014:1-2). C-Station was the hub of instrumentation and testing activity at WSPG from 1947 through the mid-1960s. The C-Station Control Building was built in
1950 and soon after modified with several additions. During this period, C-Station shared data
collection with adjacent HAFB and Stallion Range Control on the north end of the 100-mile
range, until the sheer number of tests conducted at WSPG required a central processing and
control center. A new state-of-the-art Range Control facility was constructed in 1966 to meet
4
“Skin” refers to the test vehicle surface where a signal is reflected back to the radar receiver; a “beacon
control” refers to a radar signal the missile follows versus having an internal guidance system.
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this need (WSMR 2012).
Once testing got underway it became immediately apparent that WSPG was not going to be
a temporary testing facility as originally conceived. The US Navy constructed its own launch
complex with a similar blockhouse and launch pad in 1946. By 1948, plans for a more permanent proving ground were developed as testing programs increased and the training requirements for electronic equipment grew. Two of the first WSPG planning board members were
USASC officers – the USASC detachments had found a permanent home at WSPG (Simmons
1952:38).
In addition to missile tracking with radar at WSPG and pioneering work at HAFB in developing a plotting board system of missile control, some of the other early USASC activities
that would presage later development included the Upper Atmosphere Research Branch and
the Frequency Coordination Branch. SCEL’s Upper Atmosphere Research Branch installed
various instruments in rockets and missiles as well as operated and maintained ground-based
equipment at the direction of the Chief of the Meteorological Branch at SCEL’s Evans Signal Laboratory. In addition to supplying data from those tests to the Evans Laboratory, they
tested lab-produced and modified equipment. SCEL was also one of the six agencies involved
in the use of the V-2 for upper atmosphere research. The primary mission of the Frequency
Coordination Branch was to monitor radio signals within a radius of 150 miles within bounds
of the US; this mission remains in effect today and has been significantly expanded through
time (WSSCA 1955:4, 5; Simmons 1952:39). The origins and development of this group are
covered in detail in Section 6.7.

Figure 15. “Alamo Lookout” atop Alamo Peak, July 12, 1954 (image courtesy WSMR Museum
Archives).
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Figure 16. Installing communications and signal lines, ca. 1950 (image courtesy WSMR Museum
Archives).

In 1947, one of the first “permanent” facilities established by SCEL was a radio control station known as “Alamo Lookout” at Alamo Peak in the Lincoln National Forest. By 1954 it
would also serve as a microwave relay station. An arrangement was made to erect a “Technical
Building,” a manned, prefabricated Quonset hut adjacent to a Ranger tower (WSSCA 1953:4;
WSSCA 1955:5).
Installing the infrastructure for communications and signaling circuits was the responsibility of
the Post Signal Officer, who was in charge of both administrative communications and Range
instrumentation and communication systems. In early 1946, construction of communications
and signaling circuits was awarded under a contract with Callaghan Electric of El Paso. Within
four months, 1,467 poles and 6,084,152 feet of overhead wire were installed at WSPG. Additional contracts were let to cover more area but the work was relegated to the 129th Signal
Battalion stationed at adjoining Fort Bliss by May 1947 (WSSCA 1953:14; WSSCA 1955:11).
Since 1947, the National Bureau of Standards’ Radio Propagation Field Station had been tasked
with study and reporting on the ionosphere.5 Located north of the main post, the equipment
and personnel were placed in a mobile van. SCEL took over this role in 1951 with the 9480th
Technical Service Unit (TSU), whose mission was to measure and record frequencies of the
ionized regions of the atmosphere to predict usable frequencies. This information was provided in support of WSPG activities as well as all military, shipping, and commercial airline use.
Directly related to upper atmospheric testing, SCEL was involved with the Navy’s Aerobee
sounding rocket for upper atmospheric research by providing instrumentation and conducting
some of their own experiments (WSSCA 1955:8-14).
5
Located at altitudes from about 37 to 620 miles, the ionosphere affects the way radio waves behave as
they travel.
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Plans for creating and operating a Chain Radar
System were the impetus for pursuing a dedicated USASC organization at WSPG. On January 1st
1949, the “9577th Technical Service Unit, Signal
Corps Engineering Laboratory, Field Station No.
1” was activated at Fort Bliss to support a range of
activities including ballistic radar instrumentation,
project engineering, and frequency coordination.
Operational control was delegated to the director
of the Evans Signal Laboratory (WSSCA 1953:5;
Simmons 1952:19). The pioneer 9577th TSU members were later referred to as “soldier-technicians”
(Wind and Sand 1953a:3).
Late in 1949, the second permanent USASC detachment was assigned to WSPG. Consisting of
six officers and 210 enlisted men, the recently
re-activated 169th Signal Construction Company, stationed at Camp Gordon, Georgia departed
for New Mexico on November 1, 1949 (WSSCA
1953:15; Wind and Sand 1953b:2). This group
would take over the work of communications and
signaling circuits construction assigned to the 129th
Signal Battalion stationed at Fort Bliss (WSSCA
1953:15). Like the 9577th, the 169th would have a
long history at WSPG.

Figure 17. Patch for the 169th Signal
Construction Company (from WSMR
Museum Archives).

The base newspaper, Wind and Sand, sheds light
on the active involvement of the USASC detachments in the life of WSPG. The very first issue,
from March 16, 1950, had two column headers
dedicated to the USASC. The first, “Signal News,”
provided recent activities of the different units, the
highlight being the delivery of the new telephone
directory (Wind and Sand 1950:2). The second,
“S.C.E.L.’s Bells,” was a social column dedicated
to the more personal and social side of SCEL perFigure 18. Signal Corps column header
sonnel. The units created their own sports teams
from WSPG newspaper (adapted from
and were active in all aspects of the social life of
Wind and Sand March 26, 1953).
WSPG. Integral to the functioning and development of the expanding test station, dedicated columns could be found in the newspaper for another
ten years under multiple headers, including “Post Signal Scoop”; “Signal Side Lines”; “WSSCA Fricassee”; “WSSC-Ads”; “The FREQ’s”; “The SCAnner”; and “TWX from WSSA.”
In the realm of Morale, Welfare, and Recreation, the USASC set up a Military Affiliate Radio
System (MARS) at WSPG in March of 1950 (WSSCA 1955:16). MARS served as a supple-

32								

A National Register Inventory and Evaluation of the Sacramento Peak Frequency Monitoring
Facility, Otero County, New Mexico

mental means of communication for military personnel abroad, as well as providing communications support in case of emergency or disaster. Local MARS operators were able to patch
radio communications through as collect phone calls or pass on messages to family members
(Rocketeer 1980:5). The MARS network helped service members communicate during the
Korean, Vietnam, and Gulf War conflicts, and has assisted numerous disaster relief efforts domestically and internationally (MARS n.d.). In 1954, the WSSCA set up a television relay station that re-broadcasted local network affiliate television shows to WSPG (WSSCA 1955:44).
By 1951, SCEL Field Station Number 1 had been consolidated from Fort Bliss to WSPG. The
Integrated Range agreement between WSPG and HAFB for the co-use of the ranges under the
control of the Army made consolidation at WSPG logical. The last to make the move was the
Service and Supply Section which had been at HAFB (Wind and Sand 1951:4). By August
1952, the increase in USASC activity at WSPG resulted in the re-designation of the sub-agency as the WSSCA. As a Class II activity, the USASC activities based at WSPG were under the
control of the Chief Signal Officer who was reported to by the WSSCA Commanding Officer
through the WSPG Commanding General (WSSCA 1953:31). The WSSCA sub-agency was
considered a major operational unit of the USASC and consisted of four main branches: radar instrumentation, upper atmospheric research, frequency coordination, and administration
and service. WSSCA missions included installing and operation of radars, communications,
training, research, frequency coordination and monitoring, high altitude (ionosphere) testing,
still and motion picture photography, film processing, and electronic countermeasures. The
agency was so active that it possessed its own transportation system, shops, and supply depots
(Simmons 1952:19; WSSCA 1953:5-8; WSSCA 1955:18-20). In 1953, a brief vignette in the
WSPG newspaper summed up the exponential growth of the WSSCA over a less than five-year
period:
The progressive growth of the 9577th TSU is reflected in the administrative
changes from SCEL Field Station No. 1 to WSSCA, and now to several detachments. Without intending to disparage the present outfit, the old one was in
many ways better simply because it was so much smaller and everybody knew
everybody else by first name. It’s like the difference between New York City
and Pine Tree Corners [Wind and Sand 1953c:5].
The activities of the WSSCA are well-documented through 1954 thanks to efforts by the agency; the remaining history is culled from a variety of technical documents, base newspapers,
and USASC reports. Highlights from the early 1950s include, among many others, the activation and staffing of the Electronic Warfare Division, Aerobee instrumentation and telemetry,
tracking radar installation at HAFB’s King 1 Station, installation of a range-wide microwave
communication and data transmission system, the construction of communications and data
systems for Army Launch Area 3 (ALA 3, later known as Launch Complex 37 [LC-37]), and
setting up the communication, data, and radar systems for the new Small Missile Range.
The increased workload prompted a civilian personnel recruiting trip to California in November 1952 (WSSCA 1953:37-46). A new USASC detachment, the 14th Signal Operations Company, was created out of a small force assigned to support HAFB with their operational needs
as part of the Integrated Range with WSPG (Wind and Sand 1953b:2).
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As mentioned earlier, one of the chief accomplishments of the SCEL and WSSCA was the installation of the Chain Radar System (Figure 20). The
name of the Chain Radar System refers to the way
in which the radars were linked together so that
any radar in the network could position other radars onto the target. In this manner, a target could
be continuously tracked and acquired by individual radar stations with no interruption in tracking
coverage as it passed through the range (Eckles
2013:155; White 1955). The Chain Radar System
could also be used to direct optical instruments
such as the IGOR tracking telescope and Askania cinetheodolites, which was a major advantage
in the acquisition of fast-moving targets (White
1955). The chain could be directed by any single
radar in the system, and the radar with the strongest signal was given “command” of the system.
In the early version of the system, the radar with
the strongest signal was determined by a human
operator at C Station, but automated systems were
soon developed to perform this function (White
1955).

Figure 19. Ozro “Ozzie” Covington, ca.
1960 (image from WSMR Hall of Fame).

Central to the development of rocket and missile tracking was Ozro “Ozzie” Covington, who
worked for SCEL as the senior civilian employee from 1946 to 1961 and was the principal
organizer in establishing the range Chain Radar network and the centralized range control at
C-Station. Under Covington’s leadership, the Missile Instrumentation by Electronic Means
(MINSTREL) concept was developed, which was “…a centralized real-time control center
into which funneled all tracking and telemetry data in digital form” (Corliss 1974:74). Covington also helped establish the range telemetry, communications, and central timing networks,
and played an important role in creating ground control systems for guided missiles (WSMR
Museum 2014). His titles included Supervisory Engineer, Chief Engineer and Technical Director of the US Army Missile Support Agency. Covington joined the National Aeronautics and
Space Administration (NASA) in 1961 and became instrumental in developing and deploying
the NASA Manned Space Flight Network (MSFN) for the Gemini and Apollo flights (Corliss
1974:73).
According to the WSSCA history, “permanence was a keynote in thinking and planning” in
the 1954 and 1955 fiscal years (WSSCA 1955:43). The WSSCA continued to expand its role
through the mid-1950s; the 1954 organizational manual now designated six staff administrative divisions: Administration, Comptroller, Supply, Maintenance, Engineering and Troop
Command. Two operational missions, the Signal Operations and Range Signal Services Missions were newly designated. The Signal Operations Mission consisted of the Electronic Warfare and Special Projects Divisions, while the Signal Services Mission consisted of the Range
Instrumentation, Range Communications, and Frequency Coordination Divisions; this mission
was in direct support of the Integrated Range (WSSCA 1955:43). While ultimately answering
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Figure 20. Schematic drawing of the Singal Corps Chain Radar System, 1953 (courtesy WSMR Museum Archives).
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Figure 21. WSSCA administration and laboratory facilities, ca. 1953 (courtesy WSMR Archives).

to the Chief of the USASC, WSSCA had established itself as a strong and integral part of the
Army Ordnance-run WSPG.
Throughout the years, the WSSCA Pictorial Division was instrumental in recording every
conceivable aspect of WSMR. Still photography was captured in abundance and helps tell the
story of WSMR, with a whole host of subject matter that included testing and facilities, rocket
and missile shots, social events, equipment, people, nature, and historical sites. Motion picture
photography was also created to document numerous activities, but mostly focused on testing.
However, the Pictorial Division documented many accomplishments and provided footage
and personnel in collaboration with outside film and television professionals in producing documentary films for public relations purposes. Most memorable are “The Big Picture” series,
an Army production that ran from 1951 to the early 1970s, highlighting the activities and accomplishments of the Army. One example is “The Tularosa Frontier” from 1960, a 30-minute
documentary on the origins and development of WSMR (SMSA 1960:69).
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Remaining under the auspices of the USASC, the WSSCA received a name change in 1957
dropping “Corps” from the name to simply, White Sands Signal Agency (WSSA). Described
as one of the “principal organizations” of WSPG, the WSSA military and civilian population
had grown to over 1,400 by July 1957. Communications and radar remained “big projects”
while new ones were identified, including missile geophysics and pictorial and television programs. Geophysics projects highlighted during this period were “micrometeorology,” or missile meteorology, the study of atmospheric conditions for all aspects of missile flight. Details
on wind measurements at multiple altitudes, humidity levels, air temperature and density were
all factored into missile tests. Related to sound-ranging was the development of the Sonic Observation of the Trajectory and Impact of Missiles (SOTIM) system. Using strategically placed
underground microphone arrays, the remote stations measured the shock wave of an incoming
missile to calculate its impact point. Pictorial programs included the use of talented in-house
artists and illustrators, or “Imagineers” to produce a wide variety of graphics for WSPG. Television technology began with closed-circuit monitoring but would later expand to a suite of
fully portable recording capabilities with videotape and included other uses such as boresight
cameras for radar system calibration. By 1957, the communications and data network consisted of 20,000 circuit miles of wire and cable, 23 microwave channels, and 197 radio channels
over which were transmitted timing, telemetry, control signals, and voice communications
(Wind and Sand 1957a:1; 1957b:1, 8; 1957c:1-2).
In 1958, a Wind and Sand newspaper article noted that the WSSA had once again been renamed. Now designated the Signal Missile Support Agency (SMSA), the article indicates the
name change is associated with SMSA’s close identification with missile work (Wind and Sand
1958a:1). The name change was probably related to the fact that WSPG was renamed WSMR
the same year. A USASC report speaks to the continued growth of the agency – by 1959, it had
doubled in size and scope within four years. In the first 10 months of 1958, the SMSA provided
support for a record setting 2,000-plus “live” firings at WSMR and the SMSA also participated
in the International Geophysical Year (IGY) by establishing a detachment at Fort Churchill,
Canada in support of rocket activities (USASC 1959:60-61).
The construction of facilities for administration and laboratories during the 1950s represents
the physical manifestation of that growth. In addition to the multitude of electronic instrumentation, communication, radar, and timing sites spread throughout WSMR, a number of
substantial permanent USASC buildings were constructed in the Cantonment. Taking up the
southeastern corner of the Technical Area, these include the SMSA Pictorial Building (Property 1621; constructed in 1954); the Frequency Coordination Laboratory and Missile Electronic Warfare Building (Property 1624; constructed in 1955); the Communications Laboratory
(Property 1622; constructed in 1958); and the Missile Geophysics Building (Property 1623;
constructed in 1958).
In the late 1950s, the SMSA also worked to install and operate the newly developed AN/
FPS-16 tracking radars at WSPG and HAFB. By 1963 the WSMR Chain Radar network had
been modified to include nine AN/FPS-16 radar units, two MSQ-1 radars, two MSQ-1A radars, six MPQ-12 radar units, and five MPQ-18 radars (Aerospace Corporation 1963:4-6). The
AN/FPS-16 radars steadily replaced the older SCR-584 based radars at the range through the
1960s, although the older SCR-584 based systems were still in use for range safety purposes
due to their wide availability and lower cost (National Range Operations 1971; Scavullo and
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Figure 22. Construction of WSSCA frequency coordination laboratory, 1954 (image courtesy WSMR
Museum Archives).

Paul 1965).
Revolutionary in that they were designed specifically for missile tracking, the AN/FPS-16
could approach levels of accuracy that approached those of optical instruments (USASC
1959:61). The AN/FPS-16 radars would remain critical components of WSMR range instrumentation well into the 1990s, and remain in use today at WSMR and throughout the world.
The AN/FPS-16 radar at WSMR participated in the NASA Manned Spaceflight Tracking Network (MSFN) that tracked flights of the Mercury, Gemini, and Apollo programs during the
1960s (Corliss 1974).
In 1960, SMSA produced a catalog of capabilities which included an updated list of duties and
responsibilities. It is interesting to note that, with extraordinary advances in technology and
exponential growth of the sub-agency since the SCEL Detachment arrived in 1946, the specific
duties and responsibilities had changed little. Now consisting of more than 2,000 civilian and
military personnel operating over $100 million in facilities, the USASC at WSMR had come
to maturity (SMSA 1960:1).
In 1962, more than just a name change came to SMSA – a major Army reorganization took
place in which the USASC received command changes. On May 8, the Army Materiel Command (AMC) was established assuming operational control of Army-wide installations and all
weapon development, production, and fielding. The USASC, being one of the Army’s seven
technical services, was placed under the new US Army Electronics Command (ECOM), taking
control of the USASC laboratories and therefore assuming the responsibility of SMSA activities. At WSMR, the agency was renamed the US Army Electronics Research and Development
Activity (USAERDA, or ERDA) (Wind and Sand 1962a:1, 7; Wind and Sand 1962b:1). In
June of 1962, all activities related to frequency management and upper atmospheric research
at WSMR were placed under the umbrella of a new USASC agency, “Detachment 1, US Army
Signal Radio Propagation Agency,” or SRPA (Wind and Sand 1962c:1). Bigger changes were
on the horizon.
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Figure 23. WSMR Provost Marshal Division Range Rider performing a security sweep with AN/FPS16 radar in background, 1965 (image courtesy WSMR Museum Archives).

Beginning in the mid-1960s, major Army organizational changes finally ended the operation
of the USASC as an independent support agency at WSMR. Under the new National Range
Operations (NRO) and National Range Engineering (NRE) commands, WSMR became one
of six national test ranges whose reorganization was intended to streamline operations and
avoid duplication of efforts. Test ranges under Army control were now under the auspices of
the Army Test and Evaluation Command (ARMTE) (Wind and Sand 1966a:1; 1966b:1). Under
WSMR General Order 73, duties traditionally assigned to USASC groups were mostly placed
under the authority of the WSMR Deputy, NRO (WSMR 1966). ECOM and ERDA remained
intact as agencies, but roles such as communications and radar were relegated to directorates
at WSMR under the NRO.
Structurally, the roles and responsibilities for range electronics continued to belong to WSMR
directorates through the end of the Cold War and up to today, each with their own history of
reorganization and redesignation. The USASC played a formative and substantial role in the
evolution of missile tracking and infrastructural electronics at WSMR, so its organizational
history is worthy of singling out.
The impetus for this historical overview of the USASC and the role it played at WSMR provides the context for understanding the establishment of the Frequency Coordination Branch
and the activities behind frequency monitoring for missile testing. In order to put frequency
management into historical perspective, it is valuable to present some background on how radio communication and the organization behind managing wireless communications evolved.
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6.6 Origins and History of Radio Frequency Management
Communication over long distances has historically been a challenge. The first major breakthrough in effective distance communication was the emergence of the telegraph in the 1830s.
While revolutionizing communications, the system was limited to hard-wiring, an often vulnerable chain, subject to natural disasters and, in the realm of war, sabotage or interception.
Despite the limitations, the system was extremely effective in bringing the world closer together in real time. Prior to this invention, long-distance communication was only as fast as a ship
or on horseback.
The emergent understanding of radio waves and harnessing them through the efforts of Guglielmo Marconi and others for long distance communication purposes was well underway by
the late 1890s. From a limited number of commercial and military sets in operation in the
early years of radio communication, the new medium grew exponentially in the 20th century.
Radio took on two primary forms: two-way communications and broadcasting. As electronics
became more sophisticated, other uses came into play, such as radio remote control and other
forms of electronic data transmission.
Electronic radio signals are made up of waves. Frequency describes the number of waves that
pass a fixed point in a given amount of time. In other words, each time the wave repeats is the
measure of its frequency. Frequency ranges are assigned and have commonly recognized frequency band designators measured in units of hertz (Hz), or one cycle per second (ITU 2016).
These include very high frequency (VHF), ultra high-frequency (UHF), etc.; the 10 frequency
band standards range from extremely low frequency (ELF) to extremely high frequency (EHF)
– each of the ranges behave differently and serve different functions.6 The frequency spectrum
is used by civilian, commercial, military and government users all over the world (Stimac n.d.).
Bandwidth is the difference between the upper and lower portions of an assigned frequency
range or that portion of the spectrum assigned to different types of telecommunication systems
(Campbell 2018).
The origins of assigning radio frequencies lie in the growth of interconnectedness of both cities
and major nations in the mid-19th century. Europe and North America were connected by an
undersea cable by 1850, and tens of thousands of miles of telegraph wire were laid on both
continents and beyond. What would ultimately become the International Telecommunication
Union (ITU), which today regulates all aspects of international telecommunications, started out
with standardization of simple telegraph signals sent over the new global telegraph network.
On May 17, 1865, twenty founding members of the International Telegraph Union convened
at the International Telegraph Conference in Paris and signed the International Telegraph Convention. The Convention established standardized telegraph equipment, set a uniform operating framework, and established international tariff and accounting rules. After the invention of
the telephone a decade later, similar standards and regulatory frameworks were codified by the
International Telegraph Union in 1885 (ITU n.d.:1).
The emergence of radio, or “wireless telegraphy,” brought forth its own issues with international connections. An incident involving King Henry of Prussia attempting to send Presi6
Long, medium, and short-wave (LW, MV, and SW) frequencies are designations of AM broadcast stations (Stimac n.d.).
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dent Roosevelt a courtesy message from his ship
in 1902 upon his journey home from the US was
the catalyst for standardization – the message had
been refused. The rationale was that the equipment was of a different type and nationality from
those onshore. This situation prompted a series of
conferences which culminated in the International
Radiotelegraph Conference in 1906. Upon a decision to make the International Telegraph Union the
administrator, the Radiotelegraph Section of the
Bureau was established. It is notable that the 1906
conference codified the first radio regulations (ITU
n.d.:2).
In addition to radio becoming a hugely popular medium for entertainment (broadcasting), a multitude
of uses for two-way communication (including
maritime, aeronautical, amateur, and experimental) exploded in the 1920s. As radio technology became more assessable, millions of users began to
crowd the airwaves across the multiple frequency
bands of wireless communication. The International Radio Consultative Committee (CCIR), borne of
the Radiotelegraph Conference, held in Washington, DC in 1927, began the process of allocating
frequency bands to the different user groups. The
civilian world was not alone – the military was
busy employing wireless communications, with
the concomitant issues of secrecy and management
for testing and training purposes.

Figure 24. ITU Logo.

Clearing the airwaves of unwanted signals is vital
Figure 25. ITU 110th Radio Regulations
to the smooth operation of testing activities. It was
anniversary Logo.
at WSPG that the lessons learned in WWII were
applied to the area of rocket and missile development, which was heavily reliant on the use of radio
frequencies for communication and data transmission. Adding to the challenge of frequency
management was a profusion of off-range signals generated by the commercial sector and
other sources. When WSPG was established in 1945, the need for frequency coordination and
management was immediately apparent.

6.7 Frequency Coordination and Management at WSMR
Frequency monitoring at WSPG, along with radar tracking and upper atmospheric research,
was one of the three primary roles of the SCEL Development Detachment in 1946. The Frequency Coordination Branch would remain the only organization of its kind in the US for over
a decade. According to the early histories, “it was strikingly evident that Range Instrumenta-
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Figure 26. Mobile frequency monitoring station, ca. 1955 (adapted from SMSA 1960).

tion activity could be impaired by interference between Instrumentation Equipment and from
external activities” (WSSCA 1953:19). The origins lie in the Army’s realization that the vast
array of frequencies for electronics in rocket and missile testing would need to be carefully
allocated and clearing the skies of any errant signals that might disrupt that testing (interference control) would be crucial. With just a few men with mobile monitoring vans, frequency
management would grow significantly in scope and activities in the 1950s.
The original charge of the group, under the control of SCEL, was to coordinate the use of all
frequencies and solve interference issues, though it did not initially assign frequencies. It was
intended to monitor the entire frequency spectrum through radar’s X-band (Simmons 1952:20).

Frequency Coordination Branch
To minimize interference, the position of Frequency Coordinator was established to coordinate
the allocation and use of radio frequencies for range instrumentation. With multiple programs
getting underway, the interference problem reached a critical stage within two years. In 1948 a
study was conducted to analyze the problem and identified the primary issues: electromagnetic
and electronic activities external to, and associated with range instrumentation systems, as well
as natural causes through atmospheric conditions. It was established that frequency allocation,
in and of itself, was not an adequate solution to the interference issues, and that radio silencing
was not a realistic solution as multiple test activities were being conducted simultaneously. It
became clear that the mobile vans alone would no longer suffice and that a more robust and
far-reaching approach was necessary (SMSA 1960:27-28; Wind and Sand 1958b:1C; WSSCA
1955:14-15).
As a result of the complexity of the situation, not to mention the sharing of the ranges by
multiple agencies, the Office of the Area Frequency Coordinator was established in June 1948.
The Area Frequency Coordinator was assigned by the Chief Signal Officer with approval of
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the Chief of Naval Communications and the Director of Communications for the Air Force.
The scope of monitoring was established to include an area 150 miles from the headquarters
building within the continental US (Wind and Sand 1958b:1C; WSSCA 1955:15, 19).
Under SCEL, the Frequency Coordination Branch had been set up by the Special Projects
Division. After re-establishment as WSSCA, this group remained in charge of the section until
1953 (Wind and Sand 1953d:1). By 1954, the area covered by frequency monitoring had expanded to include the entire state of New Mexico (WSSCA 1955:29).
It was at this time the permanent Frequency Coordination Laboratory building was constructed, though the laboratory activities had been part of SCEL’s early activities and served an
important role in support of management and monitoring. Much of the equipment used in
instrumentation and testing was subject to tests using established standards to assure that the
equipment was consistently producing the frequency for which it was designed to operate.
Frequencies were actually assigned by the Signal Officer. The primary duties of the Frequency
Coordination Branch were to impartially allot frequencies to the three DOD agencies that
shared the range and minimize interference by coordinating those military frequencies with
commercial activities in the area (Wind and Sand 1958b:1C).
The Frequency Coordination Division, now under SMSA, continued its primary role of keeping the range clear of unwanted interference. By 1959, the Frequency Coordination Division
monitored the entire frequency spectrum, which allowed it to eliminate extraneous signals and
assigned unused frequencies. By this time off-range stations included El Paso (Fort Bliss),
Albuquerque (Sandia Base), North Oscura Peak, and Sacramento Peak. In addition to supporting military activities at the Integrated Range with WSMR and HAFB, they also supported
projects at Fort Bliss, Biggs Air Force Base at Fort Bliss, Walker Air Force Base near Roswell,
Kirtland Air Force Base and Sandia Base in Albuquerque, Los Alamos National Laboratories,
Cannon Air Force Base in Clovis, and New Mexico National Guard activities throughout the
state. Frequency coordination was managed through the Operations and Engineering Branches, though the Engineering Branch was responsible for research and incorporation of new
equipment to keep facilities updated (Wind and Sand 1958b:1C).
The technicians and scientists were divided into specialized groups, performing “sky housekeeping.” One group allocated and assigned frequencies, another monitored interference and
trouble spots, while the analysis group made the diagnosis. Allocation representatives, then
described as the division’s “diplomats,” coordinated frequencies for contractors, coordinated
military and commercial frequency use, served as consultants and advisors, managed requests,
and assigned frequencies (Wind and Sand 1958b:1C). Some of the interference they encountered originated from disparate sources, including leaky electrical transformers, an unauthorized transmitter, amateur radio operators, or project equipment left on after hours of operation. So costly was the loss of testing time, these technician-diplomats had to act quickly and
professionally to resolve a myriad of potential interruptions in testing schedules. The agency
developed a notable record of diplomatic relations with the Army, Navy, Air Force, the Departments of Interior and Agriculture, as well as the Atomic Energy Commission (Wind and Sand
1957d:8).
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Figure 27. SCEL Monitoring Station in southern portion of WSMR, photo ca. 1960 (adapted from
SMSA 1960).

Frequency Monitoring
As mentioned earlier, the first efforts in frequency monitoring at WSPG started out with a
few mobile units operated by a skeleton crew. The mobile stations possessed less equipment
than fixed stations but provided more versatility. They measured field intensity to pinpoint
interference sources and also acted as fixed stations when less equipment was required (Sharpe
1964:339). Fixed frequency monitoring stations were not constructed until the early 1950s,
but their value was realized as the testing schedule at the southern launch complexes quickly
ramped up. With high-gain, directional antennas the fixed stations were used for overall surveillance signal detection and were located in areas with a high concentration of electromagnetic radiation (Sharpe 1964:339).
Construction of permanent facilities for frequency monitoring began in 1951 with the establishment of a fixed monitoring station (Figure 27). Completed in 1952, the SCEL Monitoring
Station (Property 21760) was the first to consider appropriate placement in terms of the highest
frequency congestion (SMSA 1960:31). Located south of the launch complexes at the southern
end of the range, it was the first of about 15 fixed stations to be constructed in the following decades. The second station, the SCEL Monitoring Building at Freak Site (Property 29442), was
constructed close to the southern boundary of HAFB in 1953. The third station, the WSSCA
Monitoring Building (Property 23000; demolished), was completed in 1955, placed just east
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of the Army Blockhouse at
ALA-1. Other more remote
stations constructed at the
same time period include
one at Fort Bliss and another
at HAFB (King 1 Station).
A few early challenges and
successes in the realm of frequency monitoring were recorded by WSSCA. For example, a Loon missile firing
in 1952 was monitored by a
station at Fort Bliss with no
interference encountered.7
Figure 28. Technician at unidentified Frequency Monitoring
Conversely, a Nike Missile
Station, June 1958 (courtesy WSMR Museum Archives).
firing which had previously
not encountered interference
did so under the same exact conditions using the same equipment (WSSCA 1955:30). Like
a moving target, the multiplicity of electronic equipment used in testing and external factors
presented a continual challenge for the technicians. One notable later event captured by the frequency monitoring group was the tracking of the historic Russian Sputnik satellite in October
1957 (Wind and Sand 1957c:1).
The receiver is the heart of the monitoring system, with different types used to capture frequencies of all ranges. The highly sensitive equipment intercepted any signal including voice
communications, radio teletype, television, radar, and the interference caused by natural and
man-made factors. Antennas used for monitoring came in a wide variety of types and functions.
These included fixed, or “directive,” and omnidirectional types that could follow a moving
signal. The signal-collecting power and capabilities depended on the shape and size. Direction
finders for locating the source of a signal are a combination of receiver and antenna and are
very effective unless the source is intermittent, mostly caused by atmospheric anomalies. Receivers known as spectrum analyzers were used to identify the types of signals being emitted
which helped to quickly locate the source. Other than the errant signals mentioned earlier,
these signals can emanate from things such as neon signs and high-power lines (Wind and
Sand 1958b:1C).
Fixed and mobile monitoring stations can be very effective, but limitations on ground-based
systems became evident in the 1950s when radio-controlled target drones were experiencing
signal interference at their operating altitude of about 3,000 feet. The solution was to provide
airborne stations using modified, Air Force-provided, T-29 and similar C-131 cargo aircraft
that could detect potentially disruptive signals above 30,000 feet from hundreds of miles away,
where ground-based stations were unable to reach. These aircraft played an increasingly important role when off-range missile firings from the Green River Test Site (GRTS) in Utah
and other remote launch areas were initiated in the 1960s; they would also play a role in WS7
The Loon Missile was the American version of the German V-1 guided missile; it was fired from Launch
Complex 35.
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Figure 29. Aircraft type used in aerial frequency monitoring (public domain image).

MR’s support of the early space program (Army Research and Development 1963:35; Sharpe
1964:339; Wind and Sand 1957c:8; Wind and Sand 1958b:1C;).
By the early 1960s, WSMR had a total of five on-range fixed stations, the SRPA having added
an Air Force facility at North Oscura Peak (Property 33211) and the SAC Peak Frequency
Monitoring Station, both in 1959. SRPA also had two mobile units and two airborne units
in place (WSMR 1962:49). Since that time only three additional fixed sites have been constructed: Jess Site, a mid-range frequency monitoring station, another monitoring station at
the WSMR-operated GRTS in Utah, and an unmanned station at North Oscura Peak in 2003.
A 1965 USASC history describes how frequency management had become one of the most
important areas of concern for the Army, a “titan in the use of radio frequencies beside which
the communication-electronic operations of World War II seem incredibly simple” (Marshall
1965:235). The history of frequency monitoring activities and evolution of SAC Peak in the
1960s provides a good example of the growth in this period.
Descriptions of the sites and activities of frequency monitoring for the last 50 years have
changed little – the issues remain constant. Operating under the auspices of the Range Commanders Council, today’s version of the SCEL’s original Frequency Coordination Branch,
known as the Frequency Management Group (FMG), “works to recognize, confront, and resolve radio frequency related issues that impact the ability of the test and training ranges to
perform their missions” (WSMR 2018).

6.8 Sacramento Peak Frequency Monitoring Station
Individual sites each possess their own characteristics and stories. SAC Peak is a place where
location, geography, climate, and the somewhat remote nature of the site tell a technological
history with an added human component.
Placed outside the boundaries of WSMR, Sacramento Peak is located at approximately 9,600
feet AMSL in the Lincoln National Forest on a heavily forested site. The WSMR Real Property
database assigns the site Property Number 29866, with 40.58 acres acquired in 1945. The site
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Figure 30. SAC Peak Site Plan, 1959 (from Drawing 59011535).

is used by WSMR under a US Forest Service Special Use Permit first issued on December 21,
1955. The earliest reference to Sacramento Peak dates to 1952 when the Army and Air Force
combined WSPG and the former Alamogordo Bombing Range to serve as a unified, tri-service
test range with the Integrated Range agreement. The statement distinctly states that Sacramento Peak and “the area associated with it” was not going to be part of HAFB – it was to be under
the control of WSMR, though they would be providing “cross-servicing” for the Air Force
Upper Air Research Facility at the site, likely referring to what is now Sun Spot, the Solar
Observatory, just south of the SAC Peak Frequency Monitoring Station (WSSCA 1953:10).
SAC Peak, a name that ultimately appears to have been adopted to differentiate it from the
nearby Solar Observatory, was established to serve as an additional frequency monitoring site.
While no permanent building was constructed at SAC Peak or North Oscura Peak until 1959,
it is evident from newspaper articles that monitoring was underway earlier, at least by 1957.
The site was constructed in three periods: 1959, 1965, and 1969. It is the 1959 architectural
drawings that provide information on the first permanent construction on the site. The earliest
plan shows two 78-foot tall steel towers placed at the highest point of the site (9,600 feet). It is
evident that this is the first work on the site as access is provided by a “trail” approaching from
the south. Drawing 59011535, also from 1959, establishes the site as a functioning frequency
monitoring station. The towers are labeled as “existing” and support facilities now include a
30-foot by 20-foot monitoring building, placed on-axis directly south of the towers. It was
provided with a septic tank and drainage field, a 1,000 gallon above-ground water storage tank,
a 1,000-gallon Liquid Petroleum Gas (LPG) storage tank, and a small, wood-frame generator
building (Figure 30).
The wood-frame frequency monitoring building (Property 29890), measuring 20 feet by 30
feet, was designed and constructed as a “temporary” building, but included a bathroom and a
full Heating, Ventilation, and Air Conditioning (HVAC) system. At the time, it does not appear
that any provisions were made for on-site housing. Images taken by Human Systems Research
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Figure 31. Sacramento Peak Site, January 7, 1963 (image courtesy WSMR Museum Archives).
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Figure 32. SAC Peak Site plan with proposed new roadway, 1962 (from Drawing PE-GM-59).

(HSR) indicate that during a prior site visit, the black asphalt shingle siding was still in place;
the site was later cleaned up and siding removed. The building was demolished sometime after
the HSR recordation in 1999.
The 1960 SMSA report identifies the station and provides a little more information. The elevation allowed for not only surveillance of the entire Tularosa Basin, but a large area to the
east toward Walker Air Force Base near Roswell. It also provided a service to have range radar
check coding for beacon interrogation before the beacons are airborne (SMSA 1960:33).
By 1962 a new, paved roadway from the main road was planned and constructed on the north
side of the site. The drawing reveals the concrete walkways and stairs that lead down to the
generator building and to the southwest of the monitoring building (Figure 32). Provisions for
on-site housing were made for personnel as early as 1961 – a large trailer is shown pre-existing
on the site by the time the new towers were being designed in 1964 (Sweatt 1972:1).
In 1965, property records indicate that the current, 80-foot timber-frame antenna towers (Properties 29891 and 29892) were constructed south of Property 29890 – this was the first step in
changes that would ultimately provide permanence to the facilities and include provisions for
full-time occupancy. The new antenna leads were fed to the 1959 monitoring building, which
would only be a temporary arrangement until construction of as new building on the site took

	

						

49

Historic Context

Figure 33. Isometric drawing of antenna tower proposed for SAC Peak, 1964 (from Drawing WS-7765A).
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Figure 34. Plan of Sacramento Peak site (labeled “SMS”) 1969 (from Drawing WS-QE).

place a few years later. The water tank, LPG tank, and septic system were also replaced at that
time.
In June 1968, a 2-inch water supply line was run to the site and a new 1,500-gallon underground water storage tank installed to the north of the monitoring building. Concurrently,
plans for a new permanent frequency monitoring building were drawn up. Completed in 1969,
the new frequency monitoring building (Property 29889) was constructed between the new
timber-frame antenna towers, which defined the character of SAC Peak for the next 50 years.8
Constructed of reinforced concrete and concrete masonry units (CMU), Property 29889 mea8
Drawings from this period refer to the site as “SMS” Site, possibly meaning “Signal Missile Support”;
it was not used again.
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Figure 35. Property 29889 with antenna towers, ca. 1973 (image courtesy WSMR Museum Archives).

sured roughly 40 feet by 51 feet, substantially larger and more sophisticated than its predecessor.
Despite the new building, the 1959 building remained intact, likely used for storage. By the
late 1990s it was vacant. The wood frame building was demolished in the 2000s but no exact
date could be ascertained. The newly upgraded site was the subject of occasional mention in
the Army newspaper and an article written in 1972 provides a look into life on the mountaintop
station.
In addition to the isolation, changeable and often severe weather conditions made for a challenging living situation for the technicians stationed at SAC Peak. The three military agencies
were conducting eight to fifteen missions each day in the early 1970s, often overlapping one
another. Due to the busy work schedule, the limited down time did not allow for a daily commute to family and a normal life. One technician decried the lack of promotion opportunities
due to fact that there was little interaction with superiors at headquarters. Another described
the isolation as an opportunity to contemplate spiritual matters and provide ample time for
studies. It is of interest to note that references have been made to trips over to nearby Sunspot,
suggesting opportunities for social interaction at the small community (Sweatt 1972:1).
Winter months could be difficult with heavy snow drifts and an occasional fallen tree closing
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Figure 36. SAC Peak diorama with antenna towers, ca. 1990 (image courtesy WSMR Museum
Archives).

the access road to the site. The facility fortunately was provided a road grader to clear the
path. A record low temperature of nine degrees Fahrenheit was recorded in February of 1966.
Conversely, the warm and dry summers posed the continuous hazard of forest fires; the water
trailer assigned to the site was frequently borrowed by the US Forest Service (Sweatt 1972:1).
Wildlife was a constant presence and sometimes a challenge for the technicians. Deer, wild
turkeys and other animals did not pose a particular problem, but the bears in the area were the
subject of storytelling. Upon returning from Sunspot one evening, one of the three technicians
stationed at the site saw someone standing in front of the open refrigerator. Thinking it was one
of his co-workers, he lightly knocked on the locked front door to avoid waking who he thought
was the third occupant. Not getting an answer he went to his car to turn on his headlights and
honk the horn only to see a 150-pound bear coming out of a window. Awaking his co-workers
who had slept through the intrusion, he was accused of drinking too much (Lovelady 1969:1).
A very different version of the story is retold in a second newspaper article a few years later
where the technician now is confronted by the bear face-to-face (Sweatt 1972: 6).
Another story tells how a war games effort that used the station and its occupants as a defended site went awry when two truckloads of Special Forces soldiers overtook the station and
“killed” the entire battalion. Apparently, the colonel lined up his battalion and chewed out
every last soldier after the humiliating defeat (Sweatt 1972:6).
The isolation is illustrated in a heart-warming vignette but also a heart-breaking event. According to the 1972 article, the staff adopted a cat named Ralph, a beloved pet who was issued a
mock security badge, a badge number, and Social Security Number – the HAFB veterinarian
also provided Ralph with dog tags like other soldiers. Free to come and go as he pleased, “Rufus, Ralph H. SP5,” always returned (Sweatt 1972:6). On a more somber note, it is possible
the isolation may have contributed to the death of Specialist 5, Franklin R. Linn Jr., who killed
himself at the site. He was found on January 13, 1970. It was Linn that had stumbled upon the
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bear only a few months earlier (Missile Ranger 1970:6).
Little information regarding activities at the site was recorded for the next 50 years other than
the expansion of the driveway just west of the monitoring building and some color images of
the site taken during the 1990s. In 1971, a large section of asphalt was laid to provide a helicopter landing pad. Constructed for the WSMR Army Aviation Directorate, the pad was used for
practicing “touch-and-go” maneuvers under high wind and high-altitude conditions (Sweatt
1972:6). A photo from the 1990s shows a diorama of the site, likely made in down time by site
technicians (Figure 36). In all, the site does not appear to have been significantly altered in
recent years, but more detail on alterations can be found in the next chapter.
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7. Description of Resources
This chapter opens with an overview of the location and layout of the SAC Peak Frequency
Monitoring Station. Significant alterations have been made to the site and its individual component buildings since its construction in 1957-1959, but it retains most of its character from
the 1964-1969 upgrades. The following section presents a descriptive overview of each existing property followed by a summary of its history and use.
The current inventory focused on the recording of buildings, structures, and objects at the SAC
Peak Frequency Monitoring Station. 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 Frequency Monitoring Station are buildings and structures per the NPS definitions. For additional details of the
recorded properties, see the HCPI forms included within Appendix A.
The SAC Peak Frequency Monitoring Station inventory effort resulted in the recordation of
seven resources. The recorded properties were assigned an HCPI number, were documented
on WSMR-specific HCPI forms, and the inventory was logged as NMCRIS activity number
146658. The recorded resource locations are displayed in Figure 37.

7.1 SAC Peak Area Overview
The SAC Peak Frequency Monitoring Station is located at approximately 9,600 feet above
sea level on the western edge of a heavily forested site within the Lincoln National Forest,
overlooking WSMR in the Tularosa Basin. According to WSMR’s Real Property Records, the
site consists of 40.58 acres, but there are no delineations on the ground to define the boundary
of the site. Located outside the boundaries of WSMR, the site is leased from the US Forest
Service under a US Forest Service Special Use Permit first issued in late 1955.
The site is accessed from a paved, serpentine driveway off the Sunspot Highway (Route 6563)
which originates just south of the Village of Cloudcroft. The driveway takes a wide arc around
a depression on the site at the terminus where it opens to a large paved area laid out as a helicopter pad. The site rises to the east where the original towers and building were placed.
Central to the site is the Frequency Monitoring Building (Property 29889) located on the eastern
edge of the helicopter pad. It is flanked by two, 80-foot tall, wood timber-frame towers (Properties 29891 and 29892), placed relatively close to the building. Directly behind the building
is a small steel-frame generator building with a large, diesel storage tank placed on the south
side. On the north side of the helicopter pad, two concrete roadways are oriented to northeast.
The first leads to a water storage tank, while a parallel road leads to the now abandoned diesel
fuel storage facility directly east of the original generator building (Property 29895). A small
secondary walkway runs from the helicopter pad to the center of the upper walkway and the
original concrete walkway and stair leads from the water tank to the upper roadway. An LPG
tank is placed on the north side of the walkway directly northwest of the water tank.
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Figure 37. Location of resources documented at SAC Peak.
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Located away from the primary facilities to the east is a large rustic wood pavilion. This property is not listed in WSMR property records and appears to have been constructed on-site; two
picnic tables are placed within the pavilion.

7.2 Property Types
The recorded properties at the SAC Peak Frequency Monitoring Station are grouped into functional types whose purposes are reflected architecturally and structurally. Two such property
categories were identified for the recorded properties: Electronic Equipment Facilities and
Miscellaneous Facilities.

7.3 Building Styles
In terms of architectural style, the SAC Peak Frequency Monitoring Station contains buildings,
structures, and objects that are not easily categorized. These facilities were purpose-built for
function and are typically found in more remote locations with limited access. However, the
DOD recognizes that facilities like the frequency monitoring building derive stylistic cues
from the Modern movement. Whether designed “in-house” by the Army Corps of Engineers
or by architects and engineers, stylistic cues such as a horizontal emphasis in elevations and
windows, flat, or very shallow gabled roofs and a complete lack of decorative elements are
suggestive of International Modernism.
Pre-manufactured buildings such as WWII Quonset huts and gable-roofed, steel-frame, Butler-type semi-permanent buildings are easily identifiable. Most of these secondary buildings
are typically described as Industrial Vernacular – that is, they do not fall into recognized, highstyle categories but are designed and utilized for their function. Therefore, the all-encompassing term “vernacular” applies to these support buildings.

7.4 SAC Peak Electronic Equipment Facilities
Electronic equipment facilities at SAC Peak were used to conduct the site’s frequency management mission. Property 29889 was the main frequency monitoring building at the site and
housed both equipment and personnel. Property 29889 falls under Army Category Code 31740,
a building used for research, development, and testing of electronic equipment, excluding testing of electronic detection equipment such as radar, sonar, laser, and thermal systems. The two
antenna towers at the site, Properties 29891 and 29892, are wood frame towers that supported
a variety of antennas and receivers that were connected to the neighboring Property 29889.
Antennas are usually mounted on towers to elevate them above ground-level interference from
surrounding objects and landforms, extending their operating range. These three properties
formed the functional core of the SAC Peak installation.
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7.4.1 Property 29889
Property 29889 is a one-story CMU block building, constructed on a concrete slab foundation
with a continuous concrete footing. The building has a rectangular plan and measures roughly
40 feet by 51 feet. The monolithic concrete roof is placed on a continuous concrete lintel sitting
atop a continuous CMU bond beam; both run the perimeter of the walls. While appearing flat,
the roof has an extremely shallow pitch, designed for foot traffic. The widely overhanging roof
slab is interrupted on the south elevation to allow the passage of a steel-frame staircase that
provides access to the rooftop. Exterior doors and window types are consistent throughout
the building. Doors are metal, slab-type personnel doors and windows are paired, horizontally-oriented, double-hung aluminum sash type. All the windows are fitted with steel-grate
protective covers on the exterior. Concrete walkways are placed around the building on three
elevations except the west, and a wider concrete apron is placed outside the entryways on the
east elevation.
The west, or principal, elevation has a recessed entryway placed south of the center of the elevation. The recess contains a pair of personnel doors. Offset to the north is a pair of two-light
sash windows.

Figure 38. Property 29889 west and south elevations, view to the northeast.
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The south elevation is dominated by
the aforementioned steel staircase that
has a single slab door at the foot of the
stairs and a landing that is level with
the rooftop. Above the doorway to the
east are two openings that allow for cabling from the adjacent south antenna
tower.
The east elevation contains a pair of
personnel doors offset to the north,
and a single personnel door placed just
north of the pair. A 3-foot by 4-foot
vent is placed between the two entries
three-quarters of the way up the wall.

Figure 39. Property 29889 entry detail, view to the
west.

The north elevation contains three,
evenly placed, two light windows
covered by the aforementioned metal
coverings. Between the westernmost
windows is a similar opening for the
north antenna tower cabling.
The roof of the building is fitted with
square wooden posts with rope strung
between the posts to provide a safety
railing. Offset to the north on the roof
is large fiberglass radome (a portmanteau of radar and dome) with a
tall cylindrical base and three-quarter
globe-shaped upper portion. Inside the
dome, accessed from the east side, is
a tapered, four-legged, metal antenna
base with an attached access ladder.
Running up the center is a steel post
mounted to an electric drive motor,
which allows for the antenna at the top
to revolve. The drive unit has a metal
manufacturer’s tag which identifies it
as an “ANTLAB” product from Columbus, Ohio.
The interior of the building was not
accessible due to security protocols
though property records suggest little alteration has occurred since its
1968/1969 construction. The building

	

						

Figure 40. Property 29889, south and east elevations,
view to the northwest.

Figure 41. Property 29889 west and south elevations,
view to the northeast.
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is well-maintained and in good overall
condition.

History of Use
Designed in 1968 by the Army Corps
of Engineers in Albuquerque, the building was designed to replace the former
frequency monitoring building on the
site (Property 29890; demolished). It is
not known if its placement between the
replacement antenna towers constructed four years earlier was anticipated at
that time.
The building was larger and of more
robust construction than its predecessor facility. It also included a living
area for site personnel. It could house
up to three people and included a “Day
Room” with a “Kitchenette”; showers
were also included as part of the bathroom facilities. Other features of the
building were an office, maintenance
room, and below-grade cable chases
for the monitoring room. A new septic
system was installed to the south of the
new building and the work was completed in 1969.

Figure 42. Radome on rooftop, view to the northwest.

Comparing the original construction
drawings and historic images, it appears little has changed to the building.
The floor plan has likely not changed
and the rooms as described above likely remain the same. The most notable
change is the placement of the radome
on the building’s roof. Property records indicate that additional heating
units were installed in 1983 and 1984.
Figure 43. Antennae housed within the radome, view to
the northeast.
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7.4.2 Property 29891
Property 29891 is one of two identical wood-frame antenna towers that
flank Property 29889. The tower is
constructed of milled lumber and
measures 12 feet square by 80 feet
tall. The frame members vary in size,
with the four outer support posts being the most substantial at 5 inches
square. The bases are all clad in steelplate casings that splay at the bottom
and are bolted to the tops of 8-foot,
below-grade concrete foundations
sitting on 2-foot thick footings.
The tower is constructed with a total
of seven platforms, each covered in
2-inch by 12-inch decking boards.
Each platform is equipped with safety railings. An internal ladder system
on the west side alternates to the
north and south side at each level,
projecting through a small opening
on the deck. Cross-bracing is provided on all four sides at all seven
sections. Cabling from antennas and
equipment are fed across a horizontal
member on the south side connected
to the wall on the north elevation of
the monitoring building. The tower
appears to be well-maintained and in
good overall condition.

Figure 44. Property 29891, west and south elevations,
view to the northeast.

History of Use
According to property records, the
tower, along with its duplicate to
the south, was completed in May of
1965. It is notable that the original
concept drawing is dated September 1964, but construction drawings
are dated November 1965, about six
months after completion. Other than
equipment changes over the decades,
the structure itself does not appear to
have had any alterations.

	

						

Figure 45. Property 29891 tower base, view to the
northeast.
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7.4.3 Property 29892
Property 29892 is one of two identical wood-frame antenna towers that
flank Property 29889. The tower is
constructed of milled lumber and
measures 12 feet square by 80 feet
tall. The frame members vary in size,
with the four outer support posts being the most substantial at 5 inches
square. The bases are all clad in steelplate casings that splay at the bottom
and are bolted to the tops of 8-foot,
below-grade concrete foundations
sitting on 2-foot thick footings.
The tower is constructed with a total
of seven platforms, each covered in
2-inch by 12-inch decking boards.
Each platform is equipped with safety railings. An internal ladder system
on the west side alternates to the
north and south side at each level,
projecting through a small opening
on the deck. Cross-bracing is provided on all four sides at all seven
sections. Cabling from antennas and
equipment are fed across a horizontal
member on the north side connected
to the wall on the south elevation of
the monitoring building. The tower
appears to be well-maintained and in
good overall condition.

Figure 46. Property 29892 west elevation, view to the
east.

History of Use
According to property records, the
tower, along with its duplicate to
the north, was completed in May of
1965. It is notable that the original
concept drawing is dated September 1964, but construction drawings
are dated November 1965, about six
months after completion. Other than
equipment changes over the decades,
the structure itself does not appear to
have had any alterations.

Figure 47. Property 29892 tower footing detail, view to
the northeast.
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7.5 Miscellaneous Properties
Several miscellaneous properties were identified at the SAC Peak installation during the current inventory, mostly a variety of small infrastructural support properties. These properties
include a water storage tank, generator building, and a pavilion. Miscellaneous properties identified at SAC Peak include Properties 29893, 29895, and 29897, and the undesignated pavilion.

7.5.1 Property 29893
Property 29893 is a cylindrical steel water storage tank with a capacity of 2,015 gallons. The
tank is located within a round concrete foundation equipped with eyelet anchors; this foundation appears to be a remnant from the original 1959 water tank installation that this tank
replaced. The exterior of the tank is clad in corrugated panels, which suggests that it is likely
of double-walled, insulated construction. It appears to be good overall condition and recently
maintained.

History of Use
Property 29893 was constructed in 1965, and it replaced the former 1,000 gallon above-ground
water storage tank installed at the site in 1959.

Figure 48. Property 29893, view to the east.

	

						

63

Description of Resources

7.5.2 Property 29895
Property 29895 is a small, wood-frame storage building with a gabled roof. Measuring roughly
12-feet by 16-feet, the vernacular building is constructed on a concrete slab foundation and is
clad in asbestos shingles. A central entry with a double door is placed on the southwest elevation, though one of the doors is missing. The northwest elevation has a full-height central vent
that is now just an opening. A doorway to the southwest has been infilled with plywood. Portions of the roof are missing, which along with the missing vent panel and door, has subjected
the building to extensive weathering. As a result, the building is currently in severe disrepair.

History of Use
Property 29895 was originally constructed in 1959 as a generator building. Property records
list the construction date as 1965, but a hand-written notation corrects that assumption. The
building does not appear to have had any alterations and records indicate that it was still in use
in 1972 and a diesel storage tank (Property 29899) was constructed close by in 1990. Records
do not indicate when the generator was removed and the building relegated to storage, though it
may have been as late as 2003 when the new generator building was erected (Property 29887).

Figure 49. Property 29895 northeast and northwest elevations, view to the southeast.
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7.5.3 Property 29897
Property 29897 is a 1,000-gallon, steel LPG storage tank. The yellow-painted tank rests on
concrete footings and is located immediately adjacent to Property 29893. It appears to be in
good overall condition and recently maintained.

History of Use
Property 29897 was constructed in 1965 and replaced the former 1,000 gallon above-ground
storage tank that was installed in 1959.

Figure 50. Property 29897, view to the northeast.

	

						

65

Description of Resources

7.5.4 Pavilion
Located to the east of Property 29889 is a large, rectangular pavilion that is shaded by large
evergreen trees. The rustic pavilion is supported by six timber poles and its gable roof is constructed with a variety of milled lumber. The gable roof utilizes a king post-style truss system
with plywood decking that is clad in corrugated sheetmetal panels. A windbreak on the pavilion’s north side is constructed from a light steel frame and is also clad in corrugated metal
panels. Timber poles lying on the ground run the length of the two long sides on the outside of
the support columns, and no concrete or finished floor is evident. The structure appears to have
been constructed on-site; two picnic tables are placed within. Although the pavilion has been
subject to some weathering, it still appears to be structurally sound and in fair-to-good overall
condition.

History of Use
This pavilion structure is not listed in real property records and no background on the structure
could be found. It is not mentioned in any historical records but was likely constructed and
used by personnel stationed at the site. As it lacks a formal WSMR property number, its date
of construction is unknown. The pavilion would have been a pleasant outdoor gathering spot
in the warmer months and a welcome supplement to the limited living space within Property
29889.

Figure 51. Pavilion, view to the northeast.
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7.6 Post-Cold War Additions to SAC Peak
Two relatively new properties
were constructed at the SAC Peak
site during the post-Cold War period, Property 29899 (constructed
in 1990) and Property 29887 (constructed in 2003). As these properties are substantially younger than
50 years of age (post-1970) and
also post-date the Cold War period (defined here as 1946 to 1989),
they are not considered to be historic resources for the purposes of
inventory and evaluation under
Section 110 of the NHPA.
Property 29899 is a concrete dieFigure 52. Property 29899, view to the southeast.
sel storage tank structure that was
constructed near Property 29895
in 1990. Rectangular in plan, the
U-shaped concrete supports are
placed within an above-grade
concrete basin. The tank itself is
no longer extant, but remnants
of the facility remain intact. This
includes an electrical panel with
a light fixture on a stand; a pump
hose with spigot on a reel and a
safety shower assembly are both
placed on a concrete pad adjacent
to the basin. The structure was
constructed to provide diesel fuel
for the former generator building
(Property 29895). The storage
Figure 53. Property 29887, view to the northeast.
tank is no longer extant but a photograph from property records indicate that it was still in place as
late as 2018. The photo also shows
a small steel ladder that was installed on the northwest side of the structure and terminated in a
steel platform over the top of the tank. The structure is no longer in use, as it was replaced by
the recently constructed Property 29887.
Property 29887 was constructed in 2003 as a generator storage building with an adjacent diesel
storage tank. It is located just outside the east elevation of Property 29889. Measuring 10-feet
by 13-feet, the building is a premanufactured, steel frame structure clad in formed metal panels; the gable roof is similarly clad. A single metal, slab-type personnel door is placed at the
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far north end of the west elevation and a large vent is centrally located on the south elevation.
A large diesel storage tank is placed on a concrete slab at the south end of the building. This
generator building supplanted the original building (Property 29895) and accompanying diesel
storage facility (Property 29899).
Given the recent age of these properties, they were not considered as historic resources. They
are mentioned here only to provide a better understanding of the post-Cold War additions and
modifications to the SAC Peak installation and to facilitate future identification and management. These properties are not considered for NRHP eligibility either individually or as contributing elements to a possible district representing the SAC Peak properties.
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8. NRHP Eligibility Recommendations
In evaluating the recorded properties for individual eligibility, the SAC Peak resources were
assessed in terms of the applicable National Register Criteria. The four eligibility criteria are:
(A) that are associated with events that have made a significant contribution to
the broad patterns of our history; or
(B) that are associated with the lives of persons significant in our past; or
(C) that embody distinctive characteristics of a type, period, or method of construction, or that represent the work of a master, or that possess high artistic values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or
(D) that have yielded, or may be likely to yield, information important in prehistory or history.
Special Criteria Considerations are also applied in specific circumstances. One of these criteria
considerations is applicable to the SAC Peak resources: Criterion Consideration G. This consideration allows the NRHP nomination of properties that are younger than 50 years old, provided that they are of exceptional importance. Criterion Consideration G and how it applies to
the recorded resources is discussed in further detail in the Period of Significance section below.
Throughout the resource evaluation process, the historic context of WSMR and its assembly
buildings was referenced in order to determine events that might constitute significance, facts
about the people who were important to the history of the range, and historically notable attributes of technology and design. Of the evaluation criteria, Criterion B appears to be the least
applicable to the SAC Peak 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 SAC Peak resources wherever
possible; however, the more systematic application was made with respect to Criteria A and C.
During the current inventory, a total of seven resources were recorded. The NRHP eligibility
of the individual SAC Peak properties is discussed in detail within the HCPI forms included in
Appendix A. The property eligibility is also discussed at length in Chapter 8 below. As individual resources, none of the SAC Peak properties are recommended for individual eligibility to
the NRHP. However, the historic properties documented at the site are likely to contribute to a
historic district representing the SAC Peak installation. The eligibility of the documented SAC
Peak properties is summarized in Table 1, and the proposed district boundary and contributing
elements are shown in Figure 54.
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Figure 54. SAC Peak proposed historic district boundary and contributing elements.
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Table 1. SAC Peak Property Eligibility Summary.
Property

Property Function

Build Date

HCPI #

Individually
Eligible?

Contributing
Element?

29889

Frequency Monitoring

1969

49962

No

Yes

29891

Frequency Monitoring

1965

49963

No

Yes

29892

Frequency Monitoring

1965

49964

No

Yes

29893

Water Tank

1965

49965

No

Yes

29895

Generator Bldg.

1959

49966

No

No

29897

LPG Tank

1959

49967

No

No

Unknown

49968

No

No

Pavilion

Recreational

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 history” or with a longer-term “pattern of events or a historic trend that made a significant contribution 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), three specific themes are applicable to the SAC Peak
site: Basic Scientific Research; Materiel Development; and the multi-part theme of Command,
Control, Communications, Computers, and Intelligence. This discussion will first explore in
greater detail the relevant historic themes under which the resources were evaluated. This is
followed by a discussion of the historic significance and eligibility of the SAC Peak 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 development of an area during one or more periods of prehistory or history [NPS
1995:8].
Broad historic themes are presented within National Register Bulletin 15, which identifies
general themes under “Areas of Significance.” Among these, several are applicable to the SAC
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Peak 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
properties. SAC Peak is related to aspects of three of these themes. The first is Basic Scientific
Research, which represents general scientific research applicable to the development of military technology. The second theme is Materiel Development, the process through which the
Army transformed technology into specific applications, weapons, and equipment. The third
historic theme is that of Command, Control, Communications, Computers, and Intelligence,
which represents the extensive development of communications and intelligence technologies
undertaken by the Army during the Cold War. As a frequency monitoring facility at a significant Army proving ground during the Cold War, the SAC Peak site is associated with all three
of the above historic themes described by Lavin (1998).
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 through 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. The USASC
was among the seven branches of the Army Technical Services, which also included the Chemical Warfare Service, Corps of Engineers, Medical Department, Ordnance Department, Quartermaster Department, and Transportation Department.
In 1962, the various technical services were consolidated into the AMC and research was conducted under the aegis of specific Army laboratories. By the end of the Cold War, the former
USASC Laboratory at Fort Monmouth had been redesignated as the Electronics Technology
and Devices Laboratory (Lavin 1998:65). As a frequency monitoring facility originally established by the USASC, one of the primary technical services of the Army, the SAC Peak site
is associated with the theme of Basic Scientific Research as defined by Lavin (1998:64). Although the USASC was absorbed into Army ECOM as part of the 1962 AMC reorganization,
the SAC Peak facility continued to be operated by successor organizations through the end of
the Cold War. Frequency monitoring facilities such as SAC Peak contributed to the scientific
understanding of frequency generation and mitigation of extraneous outside signals, an ongoing process that remained relevant as an ever-growing population generated an increasingly
broad spectrum of wireless signals on a vast array of frequencies and bandwidths.
The theme of Materiel Development is defined as “the process of transforming a concept into
an actual weapon or piece of equipment… [in order to]…use superior technology to gain an
advantage over the Warsaw Pact Forces” (Lavin 1998:66). The themes of Materiel Development and Basic Scientific Research are related, as both were concerned with “obtaining sufficient 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,
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and Engineering centers and proving grounds, with WSMR being a significant Army proving
ground (Lavin 1998:69). In addition to its association with Basic Scientific Research through
its connection to the USASC and the WSSCA, the SAC Peak facility performed a critical
support role in the materiel development process at WSMR. As noted in the historic context,
frequency monitoring was vital to the safe operation of WSMR. Guidance systems, tracking,
telemetry, ground control, and range communications all relied on radio communications and
frequency monitoring ensured that clear channels were available and free of outside interference or incidental frequency “clutter.” For example, many Cold War missile systems relied on
various forms of “command guidance,” through which the missile is guided to the target via
radio commands from a ground station. The detonation of the missile is also sometimes directed through command guidance. The Nike Ajax and Nike Hercules were two mass-produced
missile systems that relied on command guidance for their operation. Ensuring that command
guidance systems had clear frequencies was therefore critical to the materiel development
process and ensuring range safety. This is just one example of the importance of frequency
control during the materiel development process. Because of its important role in supporting
the materiel development process at WSMR, SAC Peak is associated with the theme of Materiel Development as defined by Lavin (1998:69).
Through its role in frequency management, SAC Peak is also associated with the historic theme
of Command, Control, Communications, Computers, and Intelligence (per Lavin 1998:78).
The historic theme of Command, Control, Communications, Computers, and Intelligence focuses on the role that communications and electronics played in Army command and control
systems, intelligence gathering, and global communication systems (Lavin 1998:78). Facilities
associated with this theme include antennae arrays and installation communications facilities,
and SAC Peak represents a combination of both these facility types (Lavin 1998:98).
The above associated historic themes remain applicable to the extant properties at SAC Peak,
which represent the last significant construction at the location. The SAC Peak facility was
originally established in 1959, with two steel towers and a temporary building. The extant
wood antenna towers were constructed in 1965, and the current frequency monitoring building
in 1969. As such, these facilities actually post-date the operation of the USASC/WSSCA at
WSMR. The USASC was absorbed into the Army ERDA as part of the 1962 AMC reorganization, while the WSSCA became the SMSA for a few years until this activity was shifted to
a directorate of the NRO. Despite the organization changes, SAC Peak retains a strong association with the history of the USASC and WSSCA at WSMR. The functional role of the SAC
Peak facility remained consistent throughout the facility updates and administrative changes
of the 1960s, and the association with the historic themes is still expressed by the physical
characteristics of the extant SAC Peak facilities. The location remains little changed since the
final period of significant construction in 1969. The changes to the site made during the 1960s
therefore represent historic modifications that are consistent with functional role of the SAC
Peak facility. This is discussed further in the section on integrity below.
The core of the SAC Peak site is formed by Property 29889 and two associated wood antenna
towers (Properties 29891 and 29892). Associated with these core facilities are several roughly
contemporaneous support properties, including a water storage tank (Property 29893), generator building (Property 29895), and a pavilion. A recently constructed generator building and
diesel storage tank (Property 29887), LPG storage tank (Property 29897), and diesel storage
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structure (Property 29899) are also located across the SAC Peak installation. A helicopter
landing pad, access road, and a small network of paved access roads and walkways help to
define the overall site.
Although SAC Peak consists of a limited number of resources and does not encompass a
large acreage, it does fulfill many of the criteria of a historic military landscape as defined by
Loechl et al. (1994). As the primary SAC Peak properties possess significant associations with
the identified historic themes, it is recommended that the SAC Peak installation is eligible as
a historic district under Criterion A. None of the SAC Peak properties are recommended for
individual eligibility under Criteria A given that the individual properties lack specific, individual associations with historic events or trends; the association is conveyed by the overall
installation and its unique off-range location in the Sacramento Mountains. The core of the site,
formed by Properties 29889, 29891, and 29892, retains excellent integrity of its original construction and readily conveys its association with frequency monitoring to the modern viewer.
Several of the contemporaneous infrastructural support facilities are also recommended as contributing elements to the proposed district. These properties inform on the general composition
and layout of the facility and also convey to the modern viewer that SAC Peak was a fairly
remote location where self-sufficiency was important to the site’s operation. The consideration
of the SAC Peak properties as contributing elements to a historic district is discussed in Section
8.8 on military landscapes and districts. Specifics regarding contributing and non-contributing
properties are summarized in the eligibility summary table (Table 1). Contributing properties
and the recommended boundary for the proposed district are shown in Figure 54.

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 SAC Peak frequency monitoring installation involved the efforts of numerous service
members, contractors, 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 significance. This is
not the case with any of the documented SAC Peak properties. Accordingly, Epsilon Systems
recommends that the historic associations of the SAC Peak properties are generally more appropriately considered under the broader scope of Criterion A.

8.3 Eligibility Criterion C
The SAC Peak properties are fairly typical examples of the utilitarian building and structure
types that are commonplace at DOD test ranges. The primary properties at the site consist of
Properties 29889, 29891, and 29892. The primary building at the site, Property 29889, is a
one-story, rectangular building of CMU construction. The CMU and concrete construction of
Property 29889 is typical of many Cold War DOD facilities and does not possess distinction of
type, period, or method of construction. The building does not possess elements of any recognizable architectural style. Nor does the property possess artistic value or exhibit a high degree
of craftsmanship. As such, Property 29889 is not recommended for individual eligibility under
Criterion C. Its concrete slab roof serves to support a fiberglass radome structure that shelters
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a rotating antenna unit. Radomes were developed after WWII to shelter radar units and allow
their all-weather operation. This prevented the radars from being impeded or damaged by wind
or icy conditions. This 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.
Properties 29891 and 29892 are self-supported antenna towers constructed with four primary
wood timber supports and a variety of milled lumber. These towers incorporate observation
decks at 10-foot intervals along their entire height of 80 feet, accessible via an internal network
of access ladders. The basic design of these towers is more similar to wood observation towers,
rather than the lattice-type radio masts and towers that are more typically employed in this application. These towers are of a common construction that lacks any architectural distinction of
type, period, or method of construction. They are not representative of any recognizable style.
Nor do they possess artistic value or exhibit a high degree of craftsmanship. For these reasons,
Properties 28891 and 28892 are not considered to be individually eligible under Criterion C.
The remaining properties at the site consist of minor infrastructural properties that lack distinction of type, period, method of construction, nor do they possess elements of any recognized architectural style. As such, they are not recommended for individual eligibility under
Criterion C. However, Property 29893 does provide contextual information on the site layout
and infrastructure and is recommended as a contributing element to the recommended historic
district discussed in further detail below.
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. As previously mentioned, the collective SAC
Peak installation represents such a distinguishable entity and it possess significant historic
associations with the previously referenced historic themes. As such, it is a likely candidate
for a potential historic district per the important final clause of Criterion C. The district considerations for the SAC Peak installation are discussed in further detail in Section 8.8.10 below.

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 SAC Peak resources, as the design and construction details of the properties are already well documented and additional data is unlikely
to be derived from the physical resources themselves. As such, no information potential exists
in further study of the SAC Peak buildings, structures, and objects. Therefore, none of the SAC
Peak properties are recommended as eligible under Criterion D.
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8.5 Previous Research
Only one property at SAC Peak has been previously recorded. In 1998, HSR recorded and evaluated Property 29890 (NMCRIS #131417), the original 1959 frequency monitoring building
at SAC Peak (Meyer et al. 1998). This recording focused on Property 29890 and did not take
into account any associated buildings and structures; none of the other SAC Peak properties
have been previously recorded or evaluated for their eligibility to the NRHP. The 1998 HSR
recording recommended Property 29890 as not eligible under any of the NRHP evaluation
Criteria, noting that the building was not 50 years old and lacked “exceptional significance”
per the requirements of Criteria Consideration G. Additionally, the building was in poor condition at the time of the recording; its asbestos shingle wall cladding had been stripped from the
exterior and its wood construction had begun to deteriorate (Meyer et al. 1998). In 2002, the
New Mexico SHPO concurred that Property 29890 was not eligible to the NRHP (HPD Log
#65855) and the building was subsequently demolished sometime in the early 2000s.
While this previous recording was a useful contribution towards the documentation of the SAC
Peak resources, it was not comprehensive in scope. The limited scope of the 1998 recording
did not address the possibility of a historic district, nor did it include a complete historic context. The current inventory seeks to provide a comprehensive inventory of all the SAC Peak
resources and evaluate them within an appropriate historic context.

8.6 Period of Significance and Criterion Consideration G
The period of significance for SAC Peak started with its establishment in 1959 and extended
through the end of the Cold War. Records documenting the use of the facility during the late
Cold War period are limited, but generally confirm that it continued to operate as a frequency
monitoring facility into the 1990s. The period of significance of SAC Peak is therefore defined
here as spanning the period between 1959 and 1989.
The term “historic,” per NRHP guidance, represents events, activities, and properties that are
over 50 years old. Post-1970 activities and properties at SAC Peak are still meaningful to recent history, but are not technically considered historic. The post-1970 activities and properties
at SAC Peak, being less than 50 years of age, are considered within the framework of Criterion
Consideration G. This consideration applies to both properties and events that are less than
50 years old, if they are of “exceptional importance” to recent history. Additionally, per guidance in National Register Bulletin 15, properties that are more than 50 years old but possess
significant associations with events less than 50 years old must be evaluated under Criterion
Consideration G (NPS 1995:43). Criterion Consideration G therefore applies to the continuing
use and adaptation of the original SAC Peak properties constructed prior to 1970, as well as
properties built within the last 50 years.
The historic themes and associations of SAC Peak that are relevant to its eligibility under Criterion A are primarily over 50 years old. The facility was originally established in 1959, and
its final construction phase took place in the late 1960s. The extant facilities at the SAC Peak
site were constructed during 1965 and 1969. The site’s associations with the relevant Cold
War historic themes were established during its first decade of operation and remained little
changed throughout the remainder of the Cold War. SAC Peak’s association with the USASC
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and the WSSCA is also historic in nature. While SAC Peak continued to operate as a frequency monitoring facility for the remainder of the Cold War, this latter period of operation does
not meet the standard for exceptional importance as stipulated for eligibility under Criterion
Consideration G.
Specific to the recommendation of SAC Peak as a historic district, it is not necessary to demonstrate exceptional importance under Criterion Consideration G as the majority of the contributing properties are in fact historic. Per NRHP guidance, a district with a majority of properties
over 50 years old can also include contributing resources that are less than 50 years old without
demonstrating exceptional importance of the district itself or those contributing elements that
are less than 50 years old (Sherfy and Luce 1998:10).

8.7 Integrity of SAC Peak
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 SAC Peak
installation as a whole as a prerequisite for addressing the possibility of a NRHP district in
the following section. For details regarding the integrity of individual properties, the reader is
directed to the property descriptions in Chapter 7 and the HCPI forms in Appendix A.
Integrity, or the ability of the property to convey its significance via its physical attributes,
is evaluated by seven qualities. These are the qualities of location, design, setting, materials,
workmanship, feeling, and association. These specific qualities are derived from NRHP guidance and can be considered individually in regards to the historic character of SAC Peak.
The quality of location is related to, yet distinctive from, the quality of setting. The quality of
location simply refers to the place where the historic events occurred, while setting refers to the
“character of the place” and “how, not just where, the property is situated and its relationship to
surrounding features and open space” (NPS 1995:45). NPS guidance states, “The actual location of a historic property, complemented by its setting, is particularly important in recapturing
the sense of historic events and persons” (NPS 1995:44). As such, it is clear that the aspect of
location has remained entirely consistent for SAC Peak. The slightly more subtle aspect of setting has remained relatively little changed since the facility was constructed in 1959, although
the original properties at the site were replaced during the 1960s, an issue that is discussed in
further detail below. The replacement facilities did not alter the distinct mountaintop setting
of SAC Peak, which along with the aspect of location, has remained consistent throughout the
history of the site. In regards to the aspects of location and setting, SAC Peak retains a high
level of historical integrity.
The aspects of workmanship and materials are more applicable to individual properties, but
can be applied to consideration of the general historic fabric of SAC Peak. 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 basic workmanship and materials
of the primary SAC Peak properties remain intact. Property 29889, the main building at the
location, remains true to its original construction, and the CMU and concrete materials have
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not been modified or altered. The wood radio towers on the site, Properties 29891 and 29892,
also remain unaltered and appear to have been well-maintained through time. The remaining
properties at the site are minor support elements, such as a generator building, water tank, and
pavilion. The workmanship and materials of the SAC Peak support facilities remain mostly
intact, although the original generator building (Property 29895) is in poor condition.
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 overall design of the SAC Peak installation has remained fairly consistent
since its original construction in 1959. At the core of the site is a frequency monitoring building
and two antenna towers. The original frequency monitoring building and towers were replaced
by more substantial facilities during the 1960s, but the site layout has remained generally the
same. The designs of the replacement frequency monitoring building (Property 29889) and
antenna towers (Properties 29891 and 29892) have not been modified or changed since their
construction during the 1960s. Other aspects of the site, such as the access road, and its paved
roads and walkways, also have not changed since the installation was completed in the late
1960s. Other than replacement facilities related to the onsite generator, the site has not been
“cluttered” with additional construction or new properties since its 1969 build-out. As such,
the original plan of the SAC Peak installation remains evident and discernable to the modern
viewer and the site overall retains good integrity of its original design.
Cumulatively, the aspects of setting, design, workmanship, and materials contribute to the
more general aspects of feeling and association. According to NPS guidance, feeling “is a
property’s expression of the aesthetic or historic sense of a particular period of time” and “results from the presence of physical features that, taken together, convey the property’s historic
character” (NPS 1995:45). Closely related to feeling is association, which is “if it is the place
where the event or activity occurred and is sufficiently intact to convey that relationship to
an observer. Like feeling, association requires the presence of physical features that convey
a property’s historic character” (NPS 1995:45). NPS guidelines are clear that not only must
a property be “associated with an important historic context” but must also retain “historic
integrity of those features necessary to convey its significance” in order to be eligible to the
NRHP (NPS 1995:3).
The feeling of SAC Peak is primarily derived from its distinctive location and its role as a
frequency monitoring facility. The site retains excellent integrity of its Cold War feeling, as
the site is little changed since its final construction phase during the 1960s. The core of the
site, formed by Property 29889 and its distinctive flanking antenna towers (Properties 29891
and 29892), has remained mostly unchanged and readily conveys the site’s association with
frequency monitoring to the modern viewer. As the physical features of the site remain intact
and recognizable, the integrity of the location’s association with the identified historic themes
and the role of frequency monitoring at WSMR is also quite good.
Due to historic changes made to the site during the 1960s, there are some nuances regarding
the site integrity that must be addressed. The final SAC Peak construction replaced some of the
original properties constructed on the site in 1959. The original wood frame frequency monitoring building (Property 29890) was replaced by the current Property 29889, but remained
at the site for decades. It was demolished sometime in the early 2000s, but an exact date for
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the property removal was not found in property records. The original steel antenna towers
constructed at the site in 1959 have also been removed from the site. These changes to the site
represent historic alterations that are consistent with the purpose and use of SAC Peak.
The Advisory Council on Historic Preservation (ACHP) guidance on technical and scientific
facilities states that “it is important to remember that these facilities and their equipment need
to change and evolve through time, and that it is through continued use that much of the equipment still exists at all” (ACHP 1991:9; emphasis in original). The guidance further notes that
continuity of use actually may help preserve association, despite the modifications that might
be necessary: “Few structures in use today will undergo modification to such an extent that
all integrity is lost. In most cases there should be continuity in function, and thus in integrity
of design and materials, and there may always be integrity of association” (ACHP 1991:33).
In consideration of this guidance, it is the opinion of Epsilon Systems that SAC Peak retains
integrity of its Cold War feeling and association, and the removal of its predecessor facilities
does not meaningfully detract from the location’s overall integrity.
As both the individual properties and general layout and organization of SAC Peak retain a
high degree of integrity, the site retains much of its Cold War feeling and association. One exception is Property 29895, the original generator shed that was constructed at the site in 1959.
This property was replaced by a modern building (Property 29887) and has fallen into dilapidated condition; its historic integrity has been substantially diminished by its poor condition.
The core of SAC Peak (consisting of Properties 29889, 29891, and 29892) retains key physical
features that are relevant to the identified historic themes and pertinent to the historic context
of the site. Due to its generally good integrity, the SAC Peak frequency monitoring installation
remains quite capable of conveying its historic character and association to modern viewers.

8.8 SAC Peak as a Military Landscape and District
The wider perspective of a historic military landscape was considered as part of the SAC Peak
inventory. Military landscapes are those that have been uniquely shaped in support of military
missions, and historic military landscapes are those that have significant associations with historically important persons, events, or patterns or represent significant examples of design or
construction (Loechl et al. 1994:9). Per the guidance, an identified historic military landscape
is typically recorded as a historic district or site (Loechl et al. 1994). Historic military landscapes are evaluated within the framework of an appropriate historic context that allows for the
associated military mission, chronological period, geographic context, and historic themes of a
military landscape to be identified and understood (Loechl et al. 1994:19-20). For the purpose
of the present undertaking, this historic context is provided within Chapter 6 of this report.
In addition to the historic context of a military landscape, the physical characteristics of the
landscape must also be considered. Landscape characteristics are “the tangible evidence of the
activities and habits of the people who occupied, developed, used, and shaped the land to serve
human needs; they may reflect the beliefs, attitudes, traditions, and values of these people”
(Loechl et al. 1994:36). Specific to the evaluation of historic military landscapes, nine such
characteristics are identified. These characteristics are Spatial Organization and Land Use;
Response to Natural Environment; Expression of Military Cultural Values; Circulation Networks; Boundary Demarcations; Vegetation; Buildings, Structures, and Objects; Clusters of
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Buildings, Structures, and Objects; and Archaeological Sites (Loechl et al. 1994:36-40). Each
of these characteristics is discussed in relation to the SAC Peak installation below.

8.8.1 Spatial Organization and Land Use
The implementation of military missions directs the way the land of a military installation is
utilized and how it is spatially organized (Loechl et al. 1994:36). SAC Peak is located on a
hilltop along the western escarpment of the Sacramento Mountains, which provided it an ideal
position to monitor frequencies across the entire region. The SAC Peak built environment
consists of seven properties located adjacent to a helicopter landing pad and is accessed via a
long, paved driveway from the Sunspot Highway (State Road 6563). Properties 29889, 29891,
and 29892 form the core of the SAC Peak installation, and a small number of minor support
properties are also found at the site. The location is distinctive due to the removed vegetation
and paved helicopter landing pads and access roads, but is not demarcated with a fence. The
small size of the site and low number of buildings and structures precluded any additional
spatial boundaries or internal divisions within the site.

8.8.2 Response to Natural Environment
Significant natural features often influence the location and organization of military installations, and climatic factors can influence the types of facilities constructed at these installations
(Loechl et al. 1994:37). This holds true in the case of SAC Peak, as its mountainous setting
facilitated the installation’s frequency monitoring mission. The site is constructed on a hilltop
along the western escarpment of the Sacramento Mountains, overlooking the Tularosa Basin
and WSMR to the west. To the west of SAC Peak, the mountain slopes decline dramatically into the upper tributaries of San Andres Canyon, and to the east, the mountainous terrain
consists of low ridges and hills bisected by numerous seasonal drainages that gradually decline into the Pecos River Valley. The location of the site high in the Sacramento Mountains
facilitated interception and monitoring of radio signals from both the Tularosa Basin to the
west and the Pecos Valley to the east. The winter conditions at SAC Peak’s 9,500 feet AMSL
elevation could be severe and is reflected in several details of the site facilities. The antenna
atop Property 29889 is enclosed within a radome shelter to protect it from the elements. The
above ground water storage tank at the site appears to be a double-walled, insulated type, and
the 1,000-gallon LPG tank at the site provided a large supply of fuel for heating the interior
of Property 29889. The site has always been equipped with a generator and diesel storage
tank, which have been updated and replaced through time. These support facilities ensured the
self-sufficient operation of SAC Peak even during the worst winter conditions.

8.8.3 Expression of Military Cultural Traditions
According to Loechl et al. (1994), military cultural traditions are expressed at military installations in both organizational and aesthetic senses. These military values include hierarchy,
uniformity, discipline, utility, and patriotism (Loechl et al 1994:38). However, these values are
more specific to personnel and administrative areas of military installations, while SAC Peak
was a dedicated off-range frequency monitoring facility. As such, it expresses the technical requirements and limited infrastructure needs of an off-range communications site rather than the
hierarchical or patriotic values that would be displayed at military barracks or housing areas.
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However, the military value of utility is expressed in the types of buildings and structures
encountered at the installation. Property 29889 is a simple CMU and concrete building that
is typical of the utilitarian buildings found at many DOD facilities. The wood frame antenna
towers (Properties 29891 and 29892) are of a simple, robust design that resembles observation
and training towers seen at other DOD facilities. The utilitarian nature of the buildings and
structures at SAC Peak are typical of communications and instrumentation facilities at WSMR,
which emphasized function rather than form in order to meet the needs of the RDT&E mission.

8.8.4 Circulation Networks
Loechl et al. (1994) defines circulation networks as roads and transportation routes that facilitate the movement of troops and supplies across military installations. These networks can
include major primary and secondary roads as well as smaller local roads and access routes to
specific areas (Loechl et al. 1994:38).
Although SAC Peak does not possess “circulation networks” in the same sense as that defined
by Lavin, it does possess a dedicated access road and a network of paved access routes in
and around the installation. Access from the Sunspot Highway (Route 6563) is provided by a
paved, serpentine driveway that connects to the large paved area laid out as a helicopter pad.
On the north side of the helicopter pad, two concrete roadways are oriented to northeast. The
first leads to a water storage tank (Property 29893), while a parallel road leads to the now
abandoned diesel fuel storage facility directly east of the original generator building (Property
29895). Smaller secondary walkways connect the helicopter pad to the center of the upper
walkway and another concrete walkway leads from the water tank (Property 29893) to the upper roadway. An LPG tank (Property 29897) is placed on the north side of the walkway directly
northwest of the water tank. These various paved areas help define the SAC Peak installation
on the ground and define its position on the landscape.

8.8.5 Boundary Demarcations
Boundary demarcations on military installations define the limits of the overall installation as
well as specific areas of land use within the larger installation, and unlike city limits, are often
quite visible (Loechl et al. 1994:39). This is not the case at SAC Peak, which lacks a perimeter
fence or other obvious boundary markers around the site. However, the site is clearly indicated
on the landscape by the cleared forest in and around the site. The access driveway, helicopter
landing pad, and paved access roads and walkways around the installation also serve to demarcate the site on the landscape.

8.8.6 Vegetation
Vegetation can be important to the definition of landscapes as it bears a direct relationship to
long-established patterns of land use. Landscaped residential areas or intentionally cleared
areas both communicate different aspects of the military mission on the land. Forests or groves
of trees can be used as boundary markers or buffers against surrounding communities (Loechl
et al. 1994:39). SAC Peak is an example where intentionally clearing serves to demarcate the
military installation on the landscape.
Vegetation in the area consists of upper montane coniferous forest, also known as dry mixed
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conifer forest, which is found at elevations between 8,000 to 9,500 feet AMSL (2,438 to 2,895
meters AMSL) in the Sacramento Mountains. Upper montane coniferous forest consists of
Douglas fir (Pseudotsuga menziesii), white fir (Abies concolor), and ponderosa pine (Pinus
ponderosa). Aspen is often interspersed in upper montane coniferous forests on northern slopes
(Cram et al. 2017). The forest was cleared in and around the SAC Peak installation for both
ease of access as well as to provide a defensible space in the event of a forest fire. Areas of the
site were also cleared and graded for the construction of buildings and structures. The cleared
area of SAC Peak clearly contrasts with the surrounding forest, making SAC Peak stand out on
the landscape as a discrete area of military activity.

8.8.7 Buildings, Structures, and Objects
Buildings, structures, and objects are often the most prominent features on the landscape and
traditionally the focus of the NHPA compliance process. As defined by the NPS, buildings are
designed to shelter some sort of human activity, while structures are designed for functions
other than sheltering people and their works (NPS 1995). Objects are generally smaller and
can be moveable, and are often commemorative or artistic in nature such as water fountains or
statues (Loechl et al. 1994:40). The buildings, structures and objects at SAC Peak are the primary expression of the military mission on the landscape and define the orientation and layout
of the complex. The SAC Peak inventory effort resulted in the recordation of seven buildings,
structures, and objects. These properties are located in a definable cluster that is an expression
of the functional activities conducted at the SAC Peak installation.

8.8.8 Clusters of Buildings, Structures, and Objects
According to Loechl et al. (1994:40), the organizational and spatial relationships among buildings, structures, and objects at military installations are one of the most important characteristics of military landscapes. Due to its relatively small total acreage and number of properties,
SAC Peak consists of one primary organizational cluster. Properties 29889, 29891, and 29892
form the core of the installation, with a small array of support and infrastructural properties.
These support facilities include Property 29895 and Property 29893, both of which date to
the site’s original construction in 1959. A 1,000-gallon LPG storage tank (Property 29897)
rounded out the support properties at the site. A wood pavilion structure, likely constructed by
site personnel, is the only recreational facility at the site. The pavilion provided a communal
outdoor gathering area during the warmer months at the site, which provides an insight into the
social aspects of the personnel working at the remote location.

8.8.9 Archaeological Sites
Military installations often include prehistoric and historic archaeological sites, but most predate the military use of the land and are unrelated to the military mission of the installation
(Loechl et al. 1994:40). Accordingly, the current inventory was thematically oriented towards
extant Cold War buildings, structures, and objects at SAC Peak.
The perspective of historic military landscapes is thematically limited to military use of the
landscape, but historic archaeological sites can nonetheless inform on past military missions of
the installation (Loechl et al. 1994:40). Some military forts and training areas in the Southwest
have long histories that began with the concession of the region to the US by Mexico as part of
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the Treaty of Guadalupe Hidalgo in 1848. Fort Bliss is an excellent example, which was first
established in 1849 and has steadily transitioned from a small isolated frontier outpost to a major center for Army training and maneuvers. No such extensive history exists for the SAC Peak
installation, as the earliest military activity at the site dates from the late 1950s. Accordingly,
no historic archaeological sites related to the military use of the area prior to the establishment
of the SAC Peak installation were encountered during the inventory.

8.8.10 SAC Peak as a Historic District
Consideration of SAC Peak within an appropriate historic context and analysis of its physical
landscape characteristics show that it meets the definition of a historic military landscape as
presented by Loechl et al. (1994). Not only is the SAC Peak installation an identifiable expression of the military mission on the land, it also possesses significant associations with patterns
and events significant to history. Per the guidance offered in Loechl et al. (1994), historic
military landscapes are nominated as historic sites or districts. The language specific to historic
districts is contained within Criterion C.
Historic districts are nominated under the important final clause of Criterion C, which allows
for properties “that represent a significant and distinguishable entity whose components may
lack individual distinction” (NPS 1995:2), to be nominated to the NRHP. In essence, the district clause of Criterion C allows recognition of groups of properties whose whole is greater
than the sum of their parts (King 2004:113).
According to NRHP guidance, “A district possesses a significant concentration, linkage, or
continuity of sites, buildings, structures, or objects united historically or aesthetically by plan
or physical development” (NPS 1995:5). SAC Peak represents a significant concentration of
buildings, structures, and objects that are associated with the USASC and historic trends in
frequency management in support of RDT&E efforts at WSMR. SAC Peak also possesses
significant associations with three of the Cold War historic themes identified by (Lavin 1998).
SAC Peak therefore represents the manifestation of a military mission on the land and it continues to be used as part of the WSMR frequency management network today. While the SAC
Peak properties lack distinction when considered as individual resources, they achieve greater
significance when considered as a collective within the context of the Cold War historic themes
discussed above. SAC Peak also retains significant integrity in its location, design, setting, materials, workmanship, feeling, and association that allows it to convey its historic significance.
It is therefore the recommendation of Epsilon Systems that SAC Peak is a recognizable historic
military landscape eligible to the NRHP as a historic district under Criteria A and C due to
its significant associations with the identified Cold War themes of Basic Scientific Research;
Materiel Development; and the multi-part theme of Command, Control, Communications,
Computers, and Intelligence (Lavin 1998). While none of the SAC Peak properties are recommended for individual eligibility, several of the documented properties are recommended for
eligibility as contributing elements to the identified SAC Peak historic district (see Table 1).
As the SAC Peak installation lacks any associated fenced limits or other obvious boundary
markers, the limits of the proposed historic district are somewhat arbitrary. A basic boundary
that encloses the primary SAC Peak properties and the associated paved portion of the site
is proposed as the historic district boundary (Figure 54). No elements of the SAC Peak built
environment were observed beyond this proposed boundary.
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9. Summary and Conclusions
Monitoring and managing the vast array of stray, competing, and encroaching electronic signals is the primary role of frequency monitoring. When WSPG was established in 1945, it
immediately became apparent that rocket and missile technology was heavily dependent on
electronics, and as such, management of errant signals on the range was essential. Combined
with the expanding commercial and private use of electronics, the airwaves became crowded
and means of frequency control and management were critical to the operation of WSPG. Frequency management was a vital mission at military training and test facilities during the Cold
War due to the massive expansion in electronics use during the latter part of the 20th century.
In support of the expanded scope of testing at WSMR throughout the 1950s, frequency monitoring facilities were constructed not only throughout WSPG, but at locations off-range as
well. One of these off-range frequency management facilities was established in the Sacramento Mountains east of WSMR in 1959. Known as SAC Peak, most of the extant properties at the
site were constructed during the mid-to-late 1960s.
In March of 2020, ESS architectural historian Phillip Esser and WSMR Archaeologist William
Godby conducted an on-site inventory and recorded seven buildings, structures, and objects at
the SAC Peak site. The recorded resources relate specifically to the Cold War military-industrial historic themes of Basic Scientific Research; Materiel Development; and the multi-part
theme of Command, Control, Communications, Computers, and Intelligence (per Lavin 1998)
that are significant to our national history. All of the documented resources date to the Cold
War era (1946 to 1989); no prehistoric resources were recorded or evaluated. The current inventory was logged as NMCRIS number 146658 with the ARMS.
While none of the SAC Peak properties are recommended for individual eligibility, it is the
recommendation of Epsilon Systems that SAC Peak is a recognizable historic military landscape eligible to the NRHP as a historic district under Criteria A and C due to its significant
associations with the identified Cold War themes of Basic Scientific Research; Materiel Development; and the multi-part theme of Command, Control, Communications, Computers, and
Intelligence (Lavin 1998). The SAC Peak site retains good integrity of its Cold War era period
of significance and remains capable of conveying its Cold War associations to the modern
visitor. As such, Epsilon Systems recommends that the SAC Peak site is recognizable as a historic military landscape that is best managed as a historic district, per Department of the Army
guidance (Loechl et al. 1994).
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