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Executive Summary

ES1. Purpose and Scope

Between 2012 and 2016, the National Institute of Standards and Technology (NIST) completed
improvements to Wings 3 and 6 of Building 1, an undertaking under Section 106 of the National
Historic Preservation Act (54 US Code 206108). Subsequent to the commencement of those
improvements, Building 1 was determined eligible for listing in the National Register of Historic
Places (NRHP) in consultation with the Colorado State Historic Preservation Officer (SHPO) for
its significance to the history of science and its architectural design. NIST consulted with the
SHPO and the City of Boulder pursuant to 36 Code of Federal Regulations (CFR) Part 800, the
regulations implementing Section 106, and NIST and SHPO concurred that the undertaking
resulted in adverse effects to Building 1. NIST notified the Advisory Council on Historic
Preservation (ACHP) of the undertaking in accordance with 36 CFR Part 800.6(a)(1) and ACHP
chose to participate in the consultation process pursuant to 36 CFR Part 800.6(a)(1)(iii). In order
to mitigate the adverse effect, a memorandum of agreement was subsequently drafted, which
stipulated the development of a historic structure report (HSR) with preservation zone plans
prior to the implementation of any future phase of improvements to Building 1. This report was
completed to fulfill that stipulation.

ES2. Goals of the Historic Structure Report

This HSR was prepared to provide documentary, graphic, and physical information about the

history of Building 1 and its existing condition. The goal of this report is to provide NIST with a

guide for future improvements to Building 1. This HSR documents the history, construction, and

evolution of the building; its historic significance; and its current condition. It also provides

historic preservation objectives, selected treatmentsasdefi ned by the Secretary o
Standards for the Treatment of Historic Properties (Standards) (National Park Service [NPS]

2017), and recommendations for work.

ES3. Methodology

The HSR was prepared pursuant to the guidelines set forth in Preservation Brief 43: The

Preparation and Use of Historic Structure Reports ( S| at on 1995) . inchde€@®dMbs t ean
architectural historian and a historic architect who me et t he Secretary of t
Professional Qualification Standards for Architectural History and Historic Architecture,

respectively, as defined in 36 CFR Part 61. The architectural historian and historic architect

were supported by AECOM structural, mechanical, and electrical engineers and studiotrope

Design Collective (sDC) architects.

The team conducted an extensive exterior and interior investigation and condition assessment
of Building 1. Historical research was conducted using documents obtained from NIST library in
Gaithersburg, Maryland; documents, architectural drawings, and historic photos provided by
NIST Boulder Laboratories, and archives located at the Carnegie Library for Local History in
Boulder.

ES4. Report Findings
ESA4.1 Brief Physical Description

Building 1 is located within the NIST Boulder campus at 325 Broadway Street (State Route 93)
on the south side of Boulder in Boulder County, Colorado. Access to the campus is by way of a
two-lane paved roadway known as Rayleigh Road, which branches off of Broadway Street to
the west. Building 1 includes a front portion, known as the fFront of the Houseq and three pairs
of wings (Wings 1 through 6) radiating outward from a central Spine. Building 1 is on a
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northeast/southwest axis, with the Front of the House facing northeast and the end of the Spine
facing southwest.

Building 1, including the Front of the House, the Spine, and Wings 1 through 4, was completed
in 1954, and Wings 5 and 6 were completed in 1962 and 1959, respectively. The building is
constructed of cast-in-place, reinforced concrete posts and beams and with a precast concrete
tee-joist roof system. The exterior walls are a combination of cast-in-place concrete built using
oiled plywood forms and native sandstone. The flat roof is clad with composition roofing in most
locations. The Front of the House is on the north end of the Spine and the wings intersect the
Spine at equidistant intervals to the south of the Front of the House. The building was
constructed on a slight grade and gradually steps up the sloping terrain while the roof of the
Spine remains at a constant level.

Building 1 is an example of Modernist architecture with design elements of the International

style, which was considered cutting edge in the early 1950s. Those elements include cast-in-

place concrete and concrete block construction, a horizontal orientation, a flat roof, horizontal

bands of windows, and minimal exterior ornamentation. The building also possesses elements

of Functionalism, a variation of the International style based on the theory that building design

should emphasize functional efficiency. The building was designed to accommodate the entire

laboratory, support, and administrative functions of the Central Radio Propagation Laboratory

(CRPL) in one building, with architectural detailing focused on the public and common areas in

the Front of the House and more utilitarian design in the Spine and wings to be used as

|l aboratory and office spaces. The buildingds arch
Organic Architecture, an American response to European Modernist architecture initiated by

Frank LlIloyd Wright. This influence is reflected i
design of the building, the use of native stone details in the Front of the House, and the low

profile of the building designed to preserve views of the Flatirons beyond (City of Phoenix

Historic Preservation Office and Ryden Architects 2010).

ES4.2 Condition Assessment

The condition of the building was assessed as good, fair, or poor, with good defined as intact
and structurally sound; fair defined as early signs of wear; and poor defined as no longer
performing its intended purpose. Building 1 is generally in good condition, including the building
envelope, exterior architectural finishes, and weather protection components (joints, windows,
and roofing systems), as well as the interior architectural finishes (floors, doors, and ceilings). A
few places have been observed to be in fair and poor condition, including portions of the roof,
the original windows, exterior doors and hardware, and some concrete finishes. Damages to the
concrete include spalling, staining, cracks, and exposed corroding reinforcing bars. Due to the
age of the building, numerous mechanical and plumbing features were found to be non-
compliant with current codes.

ES4.3 Historic Character-Defining Features

All extant original exterior elements of Building 1 contribute to its character and its eligibility for

listing in the NRHP. On the interior, character-defining features are concentrated in the Front of

the House, which, as the original public entrance to the campus and the location of the

buil dingés common areas, possesses all the buil di
of the building is more utilitarian in design. To support the scientific mission of the NBS and the

CRPL, alterations to the interior of Building 1 began soon after the building was constructed and

have cont i nued throughout the buildingds history. i
office spaces in the Spine and wings has been compromised by these alterations, and the only
character-defining features that remain intact in the interior of the Spine and wings are the
configuration of the double-loaded corridors. Major character-defining features are described in

detail in the following sections.
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Site

A The spatial relationship of the Building 1 footprint, the lawns and landscaped exterior
courtyard at the Front of the House, and the outdoor spaces between the wings.

A The setting of the building within the topography of the site, includingthe Spine 6 s posi ti on

within the existing slope and the ascending intersections of the wings.

A The axial siting of the building toward Broadway Street.

Exterior

A Modernist architecture with design elements of the International Style, Organic architecture,
and Functionalism.

A Overall configuration, massing, and scale as a singular large resource with common areas
with expansive office and laboratory wings.

A Exterior wall finishes, including native sandstone and cast-in-place concrete.

A Low, horizontal orientation emphasized by flat roofs, horizontal bands of windows, bays
formed by exposed concrete structural post and beam, rooftop monitor clerestories in the
wings, and contrasting vertical divisions in the Front of the House.

A Extant concrete sunshades above the windows on the Spine and Wings 1, 2, and 4.
Interior
A The north, south, and central division floor plan in the Front of the House and the north end
of the Spine including the auditorium, library, and lobby/entrance space.
A Extant original Interior finishes in the Front of the House including:
o0 terrazzo flooring and baseboards;
travertine wall panels;
original single- and double-leaf wood doors;
exposed native sandstone walls;
birch and walnut plywood paneling;
built-in display cases in the foyer;
0 jagged/sloping pattern of east and west auditorium walls

A Configuration of the double-loaded corridors (central corridors with offices and laboratory
spaces on either side) in the Spine and the wings.

O O O O O

ES4.4 Historic Preservation Objectives and Work Recommendations

The Standards identify four treatment approaches for historically significant resources such as
Building 1 7 Preservation, Rehabilitation, Restoration, and Reconstruction. Given the goals of
NIST, the most appropriate treatment approach for Building 1 is Rehabilitation, which would
preserve materials and features that convey t h e b u ihistaricahamdd achitectural values,
while allowing for the necessary repairs and upgrades.

As part of its 2017 Master Plan (Metropolitan Architects and Planners 2017a), NIST initiated a
phased renovation and upgrade program for Building 1 to replace outdated systems and meet
the performance | evel required for NISTO6s
previously completed. Future projects to renovate the remaining sections of the building,
including the Front of the House, the Spine, and Wings 1, 2, 4, and 5, should be designed and
executed in accordance with the appropriate recommended NPS standards and guidelines for
rehabilitation (NPS 2017). Future designs should be analyzed on a case-by-case basis by
professionals meeting the Secretary of t he
History and Architectural History, as well as Historic Architecture, if warranted, to determine if
those projects meet the appropriate recommended Standards.
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Specific work recommendations were made for the structural, mechanical and plumbing, and
electrical aspects of Building 1, including repairs to the structural concrete; recommendations for
seismic retrofit and occupancy and uses; replacement of original windows and doors with in-
kind or compatible types; and other recommendations regarding insulation, roof assemblies;
heating, ventilation, and air conditioning (HVAC); plumbing, and electrical systems.

ES5. Organization of the Report

The HSR is organized into three parts as follows:

Part 17 Developmental History

A Chapter 1 provides the historical background and context of Building 1, including a brief

history of the property, its context, and its designers and builders.
A Chapter 2 provides a chronology of development and use, including a description of original
construction, modifications, and uses, based on historical documentation and physical
evidence.
Chapter 3 provides a physical description and condition assessment.
Chapter 4 includes a statement of significance, identifies character-defining features, and
provides an assessment of historic integrity.

>\ >\

Part 27 Treatment and Work Recommendations

Chapter 5 provides a description and rationale for the recommended treatment approach,
and how it meets the project goals for Building 1. It also includes an explanation of the
historic preservation treatment zones and the areas of the building assigned to each zone.

A Chapter 6 provides a description of the requirements for work, and presents tasks
recommended to realize the proposed treatment approach.

Part 31 Bibliography and Appendices

A Chapter 7 provides information about the sources used in preparing the report.

A Five appendices are included in this report as follows:

Appendix AT NIST Historic Assessment Report
Appendix B 7 Architectural Drawings

Appendix C i Photographs

Appendix D i Preservation Zoning Plans
Appendix E T Preservation Briefs
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1. Historical Background and Context

The National Bureau of Standards (NBS) Radio Building (Building 1) is located at 325 Broadway
Street (State Route 93) on the south side of Boulder in Boulder County, Colorado (Figure 1-1).
The NBS constructed Building 1 to serve as the headquarters of its Central Radio Propagation
Laboratory (CRPL) division in 1954. Building 1 is significant for its associations with the growth
and expanding research activities of the NBS and the CRPL in the post-World War 1l era, when
agency activities began to play a key role in Cold War technology and research. At the time of
its construction, the Modernistic architecture of Building 1 was cutting edge, and with its
prominent and visible location along a major thoroughfare (State Route 93/Broadway Street) in
Boulder, the building conveyed the NBS6s i mage as a progressive and
building also is significant as a good example of Modernist architecture and the post-World
War Il research campus model.

A detailed historical background and context of the NBS, the U.S. Department of Commerce
National Institute of Standards and Technology (NIST), the Boulder Campus, and Building 1 is
included in the report titled Historic Assessment Department of Commerce Boulder Laboratories
for National Institute of Standards and Technology, Boulder, Colorado prepared for NIST in
April 2016 by R. Christopher Goodwin & Associates of Frederick, Maryland (Gatewood and
others 2016; Appendix A). A concise summary of the historical background and context of
Building 1 was developed using information obtained from that report and other primary and
secondary sources and is provided below.

1.1 National Bureau of Standards i 1901 to World War Il

Congress established the NBS in 1901 to serve as the national standards laboratory for the
United States. The new agency assumed the duties of the Office of Standard Weights and
Measures, which was founded in 1836 as part of the Coast and Geodetic Survey to develop
standardized measurements for the assessment of goods shipped both across state lines and
internationally. The NBS was initially part of the Department of the Treasury, but two years later
was transferred to the Department of Commerce and Labor. In 1913, the Department of
Commerce and Labor was divided into separate agencies, and NBS was placed within the
Department of Commerce. The NBS headquarters was located in Washington, D.C., and the
agency was initially divided into three research divisions i Division 1, which included weights
and measures, heat and thermometry, lights and optical instruments, engineering instruments,
instrument shop, and administration; Division 2 for electricity; and Division 3 for chemistry
(Gatewood and others 2016).

Radio research began at the NBS in the early twentieth century with research into the practical
applications of radiotelegraphy. During World War I, NBS radio research contributed to the war
effort, including the development of an improved radio direct finder used to locate enemy
positions. In 1913, the Radio Laboratory Section of the NBS was established and designated as
Section 6 of the Electricity Division (DeWeese and others 2004; Gatewood and others 2016).

After the war, Secretary of Commerce Herbert Hoover redefined the NBS mission to support
domestic economic recovery through the establishment of standards of quality, simplification of
articles of commerce, reduction of unnecessary varieties, and development of uniform business
documents. Standards were developed for building construction materials and codes, fuel
economy, and auto safety. The agency also created methods to test fire endurance of buildings
and improved dental materials. Radio research in the post-World War | era included
investigations into standardized radio frequencies for the advancement of the home radio and
the development of a radio guiding system for aircraft (Gatewood and others 2016).
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Research during the Depression era was generally redirected to standards and improved
methods of measurement, but research of radio transmission and receiving continued. In 1923,
the NBS constructed a radio station, with the call sign WWYV, in Beltsville, Maryland, to
continuously transmit official United States government frequency and time signals. The station
is still in use and currently the oldest continuously operating radio station in the country. Other
radio research efforts focused on the study of radio interference in the layers of the upper
atmosphere and the linkage between long-distance radio interruptions and sun eruptions. Other
research involved studies on X-rays, radium, and atomic studies, including early development
efforts of the atomic bomb (Gatewood and others 2016).

During World War 11, research conducted by NBS scientists and engineers supported the war

effort and military objectives. This classified research resulted in a dramatic increase in the
numbers of NBS staff andint he agencydés budget. Many warti me |
research, including the improvement of radio direction finders and the study of radio

propagation, aerial navigation, radio-telegraphy, and radar. Utilizing funding it received from the

military, the NBS established a new division of the agency known as the Interservice Radio

Propagation Laboratory (IRPL) in 1942. The mission of the IRPL was to predict the behavior of

transmitted radio waves to facilitate the selection of radio frequencies and military
communications planning (Gatewood and others 2016; Passaglia 1999).

1.2 Central Radio Propagation Laboratory i 1946 to 1954

Technological advancements made during World War Il transformed the fields of science and
technology. After the war,t he NBS served as the federal govern
research in physics, mathematics, chemistry, and engineering. By 1950, the NBS had

3,100 personnel staffing 15 research divisions containing 107 sections, and a budget of

$20 million (Gatewood and others 2016).

After World War I, the military and government agencies requested that the work of the IRPL
expand to focus primarily on radio research for civilian use. In 1946, the CRPL was created and
consumed the former IRPL. The new division was administered by the NBS and directed by an
executive council, including members from the military and government agencies (Army, Army
Air Forces, Navy, Federal Communications Commission, Civil Aeronautics Administration,
Coast Guard, and NBS) and the private radio industry (Radio Technical Planning Board). With
the establishment of the CRPL, the NBS combined its research on radio propagation and radio
standards and forecasting into one division. During World War Il, microwave radio was
recognized for its contributions to the military, and during the subsequent Cold War, scientific
research refined microwave radio for use in surveillance, navigation, and communication. Post-
war activities of the CRPL included research on line-of-sight microwave propagation, new
ranges of radio frequencies, and the troposphere and ionosphere as media for the propagation
of radio waves, as well as the development and maintenance of the national primary standards
for radio frequency measurements (Gatewood and others 2016; Kamper 1992; Passaglia 1999).
Just one year after its establishment, the CRPL had become the largest division in the NBS with
a staff of 414 and received 30 peingdSEhooleyd0D6).t he age

As the staff of the CRPL and other NBS divisions grew, the agency realized that its Washington,
D.C. campus was no longer adequate to house the CRPL. No building on the campus was large
enough to house the entire CRPL, and necessary upgrades to bring existing buildings up to
current research standards would have been costly. Radio studies in Washington, D.C. also
were impaired by interference from large amounts of radio traffic in the surrounding city and the
lack of an unobstructed horizon to study line-of-sight radio propagation (Kamper 1992). In
October 1949, Congress authorized the expenditure of $4.4 million for the construction of a new
radio building. The Secretary of Commerce and the NBS director were placed in charge of
selecting the building site (Snyder and Bragaw 1986). In addition to radio quiet and
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unobstructed horizons, the selected site also needed to be near a university with a strong
electrical engineering program and have room for expansion. Congress also stipulated that the
building location be outside of Washington, D.C. as a precaution against nuclear attack.
Boulder, Colorado was selected as a finalist due to its compatible environment for CRPL
programs and its proximity to the University of Colorado at Boulder. In February 1950, the
Boulder Chamber of Commerce formed the Bureau of Standards Committee, which initiated a
campaign to raise $70,000 to purchase 217 acres south of Boulder for the construction of the
NBS facility (Figure 1-2). By the end of April, the committee had raised more than $90,000 from
local citizens and purchased the property. NBS subsequently selected the Boulder site and on
June 14, 1950, the Chamber of Commerce transferred the deed to the land to the United States
government (Gatewood and others 2016; Kamper 1992).

Figure 1-2. Boulder Site Prior to the Construction of NBS Facilities; Published in the Boulder Daily
Camera on December 15, 1949 (Snyder and Bragaw 1986)

Preliminary design of Building 1 began almost immediately after Congress authorized the
expenditure. The new building would accommodate the entire laboratory, support, and
administrative functions of the CRPL in one structure and was initially planned to be the only
building on the Boulder campus. However, following the acquisition of the Boulder property,
President Truman announced the intent of the United Statest o b usulpdera fb o mb
continuation of the development of atomic weapons for national security. Because the Boulder
campus was close to the Atomic Energy Commission 6s ( AEC) new Rocky
asked Congress to authorize the construction of cryogenic and liquid hydrogen plants on the
Boulder campus. These plants, which became Buildings 2 and 3, respectively, were constructed
in 1951 as the NBS Cryogenic Engineering Laboratory/Division at Boulder prior to construction
of Building 1. Building 4, or the Camco Building also was constructed at this time (Gatewood
and others 2016; Schooley 2006; Snyder and Bragaw 1986).

Some NBS staff had arrived in Colorado as early as 1950, when the CRPL initiated the
Cheyenne Mountains projects to study tropospheric propagation in the Colorado Springs area.
Other staff arrived in Boulder in the spring of 1951 and temporarily occupied the Colorado
National Guard Radar Armory and warehouse on the north side of Boulder until Building 1 was
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complete. Construction of Building 1 began in the late spring of 1952 and was complete by the
fall of 1954. NBS staff began to move into Building 1 in late April 1954. In early May and
throughout the summer, staff of the CRPL and other NBS divisions arrived in Boulder from
Washington, D.C. Because the CRPL Radio Standards Division was the keeper of the National
Standard of Frequency and Time Interval, the national standard also had to be moved from
Washington, D.C. to Building 1. At that time, the national frequency standards were a set of
guartz crystal oscillators that had to be kept at a consistent temperature. Radio frequencies
were determined by the rate at which a charge of electricity made thin slices of the quartz
vibrate and were used to calibrate frequency measuring instruments and control the frequencies
broadcast by NBS radio stations in Maryland and Hawaii. The standards were hand carried by
CRPL staff to the Washington, D.C. airport, transported by air to Denver, where they were met
by Colorado CRPL staff (Gatewood and others 2016; Passaglia 1999; Perkin 1954; Snyder and
Bragaw 1986).

In a ceremony held on September 14, 1954, President Dwight D. Eisenhower formally dedicated
Building 1 at the NBS Boulder campus (Figure 1-3). Prior to the dedication, NBS held week-
l ong scientific conferences. At the ti me
and most modern radio propagation laboratory (The Boulder Daily Camera 1954a).

Figure 1-3. President Dwight Eisenhower at the dedication of Building 1 on September 14, 1954
(photograph courtesy of Carnegie Library for Local History, Boulder, Colorado, Chamber of Commerce
Collection)
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1.3 NBS Boulder Laboratories i 1954 to 1965

After the CRPL moved to the Boulder campus, it was reorganized into three divisions i

(1) Radio Propagation Physics, (2) Radio Propagation Engineering, and (3) Radio Standards

(Kamper 1992). CRPL research was principally concerned with radio propagation and national
primary standards at radio frequencies (Passaglia 1999). Propagation research included studies
on the (1) effects of terrain on radio waves and the directivity of directional antennas, (2) effects
of storms occurring in the ionosphere on radio waves, (3) thermal and gravitational effects in

Earthos at mosphere, (4) investigation of t
experienced at very high frequencies, and (5) the effects of terrestrial and extra-terrestrial noise
of radio waves. Noise research resulted in the development of a receiver that became the
international standard measuring device. In 1956, studies of cosmic noise determined the planet
Jupiter was a source of radio noise, which, along with studies of the effects of solar flares on
radio waves, introduced the scientific study of radio astronomy (Gatewood and others 2016).

After World War II, popularity of frequency modulation (FM) broadcasting and television led to a
significant upsurge of radio communication, which resulted in considerable demand for space in
the frequency spectrum, particularly in the very high frequency (VHF) and ultra-high frequency
(UHF) ranges. The CRPL Radio Standards Division provided standards, measurement
methods, and calibration services to the radio field. Increased demand for calibration services
resulted in the construction of another wing to Building 1, which was designated as Wing 6. At
the request of the Air Force, the new wing included facilities for the calibration of direct current
and low frequency standards and instruments. Construction of Wing 6 began in 1956 and
completed by 1958 (Passaglia 1999; Snyder and Bragaw 1986; The Boulder Daily Camera
1955a).

NBS research of primary frequency standards led to the laboratory development of the atomic
clock, which eventually replaced quartz resonators as the national frequency and time standard.
NBS completed its first accurate frequency measurement of the cesium clock resonance in
1952 with the development of its first atomic clock, NBS-1, which was moved from Washington,
D.C. to Boulder in 1954 (Figure 1-4). By 1959, NBS-1 was i n regul ar se
frequency standard. Work continued on increasing the precision of the clock, which resulted in
the development of a more precise definition of the unit of time known as the second. That
definition became the international standard in 1964. In 1960, NBS scientists unveiled the NBS-
2, which could function unsupervised for longer periods and was used to calibrate standards for
the unit of time known as the second (Figure 1-5). In 1963, NBS-3 was introduced with
improved accuracy and stability. Other experiments with laser technology also introduced the
potential for more precise measurements (Gatewood and others 2016; Passaglia 1999; NIST
2016).

In 1960, NBS developed its computer program with the purchase the Control Data Corporation
Model 1604 binary computer in an effort to speed up data processing. Expansion of the
computer program led to the construction of the last wing to Building 1 in 1962, which was
designated as Wing 5 or the Computation Facility (Boulder Laboratories 1961; Snyder and
Bragaw 1986).

1.4 U.S. Department of Commerce Boulder Laboratories i 1965 to the Present

In October 1965, all CRPL divisions were administratively transferred to the Department of
Commerce6s newly established Environment al)an&the
CRPL ceased to exist. The Boulder campus was renamed the U.S. Department of Commerce
Boulder Laboratories. Building 1 was occupied by both the NBS and the ESSA. In 1970, the
ESSA became the National Oceanic and Atmospheric Administration (NOAA), and technical
radio sections formally assigned to the CRPL were reassigned to a new agency known as the
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Figure 1-5. Atomic Clock NBS-2 (photograph courtesy of Carnegie Library for Local History, Boulder,
Colorado, Chamber of Commerce Collection)
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Office of Telecommunications. Eight years later, the Office of Telecommunications became part
of the National Telecommunications and Information Administration (NTIA) (DeWeese and
others 2004; Gatewood and others 2016; Metropolitan Architects and Planners 2017).

In 1988, the U.S. government redefined the role and mission of the NBS to include a
responsibility to contribute to the revitalization of United States trade as Japan and Germany
gained technological superiority. As part of that new mission, the NBS was renamed NIST.
Today, the Boulder campus continues to house the research programs of the NIST, NOAA, and
NTIA (DeWeese and others 2004; Gatewood and others 2016; Metropolitan Architects and
Planners 2017).

After the dissolution of the CRPL, scientists at Boulder Laboratories continued atomic clock

research. In the 1970s, two more versions of the atomic clock were completed, including the

NBS-5, an advanced cesium beam device, and NBS-6 (Figure 1-6), one of t he worl d
accurate atomic clocks. NIST-7 was introduced in 1993 and eventually became 20 times more

accurate than NBS-6. Six years later NIST-F1 began operation as one of the most accurate

clocks ever made, with accuracy of about one second in 20 million years (NIST 2016).

Figure 1-6. Atomic Clock NBS-6 (photograph courtesy of Carnegie Library for Local History, Boulder,
Colorado, Chamber of Commerce Collection)

Since 1997, four NIST scientists who worked within Building 1 have won the Nobel Prize,
including three in physics and one in chemistry.

William D. Phillips (1997): laser cooling and trapping of atoms

Jan Hall (2005): development of laser-based precision spectroscopy, including the optical
frequency comb

Dan Shechtman (2011): discovery of quasicrystals

Dave Wineland (2012): experimental quantum mechanics (NIST 2018)

> >

> >
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2. Chronology of Development and Use

The NBS constructed Building 1 as the CRPL Building or Radio Building in 1954 on land
donated to the NBS by the Boulder Chamber of Commerce. Construction of the building began
in the late spring of 1952 and completed in the fall of 1954. Wings 5 and 6 were constructed as
additions to Building 1 in 1962 and 1958, respectively. Since construction, both interior and
exterior spaces have been renovated and altered to meet evolving technology and scientific
advancements.

The information contained within this chapter was obtained from primary sources including
historic photographs, architectural drawings, NIST archives, and newspaper and journal articles
published at the time. Secondary sources included books, articles, and other documents
published by NIST that describe the history of the NBS and the Boulder campus. The 2016
historic property assessment (Gatewood and others 2016) completed for Boulder Laboratories
is also referenced.

2.1 Planning

As built, the design of Building 1 is representative of Modernist architecture, but initial design
concepts for the building were Classical in design. The design took a more Modernist direction
when Hugh Odishaw, the assistant to the NBS director, suggested that the design incorporate
the building into the existing landscape. In December 1950, architect Frank W. Cole of
Washington, D.C prepared an initial descriptive design that was simple and functional, and
maximized laboratory and office spaces. NBS selected the architectural and engineering firm of
Pereira & Luckman of Los Angeles, California, and architect Jesse Earl Stanton of Beverly Hills,
California, to create the detailed design. Robert William Ditzen of Boulder served as an
associate architect for the project (Gatewood and others 2016; Snyder and Bragaw 1986).

William L. Pereira and Charles Luckman established Pereira & Luckman in 1950 and went on to
design several notable buildings in California, i ncl udi ng CBS famdetheelBM
buildngi n Los Angel es; J. W. Robi nson 6s Padaggna and
Palm Springs; and Marineland of the Pacific in Palos Verdes. The firm also was involved in
master planning projects, such as the Los Angeles International Airport Master Plan, which
included the design of the iconic Theme Building. After the firm dissolved in 1958, both
architects established separate firms. Pereira continued to work on master plans and designed

the Transamerica Tower in San Francisco. By

largest architectural firms in the world. Architect Jesse Earl Stanton designed residential, public,
and government buildings primarily in California, and associate architect Robert William Ditzen
of Boulder designed educational, religious, residential, and public buildings in Colorado
(Gatewood and others 2016; Los Angeles Conservancy 2016).

The detailed design was released for public review on March 12, 1952. The building was
designed using the research campus model to accommodate the entire laboratory, support, and
administrative functions of the CRPL in one building. Like other research campuses at the time,
Building 1 was a low-rise building with landscaping and expansive parking areas. The building
featured a front entrance area (Front of the House) that connected to a central Spine (Figure 2-
1; refer to the full set of architectural drawings in Appendix B). Single-story wings stemmed
from the central Spine at parallel, right angles behind the Front of the House. Because the
building was designed with the existing sloped terrain in mind, the central Spine featured four
stories in the front and two in the back, with low-profiled and terraced wings to preserve the view
of the foothills (the Flatirons) in the background. The building was to be constructed of
reinforced concrete with natural stone accents in the main entrance area. As was typical of

sion
ment

contemporary laboratory design, the laboratories in Building 1 incorporated a ifuse modul
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Figure 2-1. Building 1 Site Plan, Drawing A-2-1, February 22, 1952 (Pereira & Luckman, Stanton, and Ditzen 1952)
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designdo to accommodate future gr owTohfaciitatedutucehanges
expansions, the architects design included the installation of adequate mechanical and electrical

systems to accommodate future projects (Architectural Forum 1955; Gatewood and others

2006; The Boulder Daily Camera 1952a).

The design also included concrete sunshades above the windows on both the Spine and the
wings, which were designed to control the amount of natural light, heat, and glare entering the
laboratories and computation rooms (Figures 2-2 and 2-3). Pereira & Luckman designed the
sunshades based on data they obtained using a helidon' and a model of the building to
duplicate the solar conditions at the building site. NBS conducted its own experiments by
constructing a scaled model of the building on the Boulder site and comparing photographs
taken on site during different times of the day over a period of several days to photographs
taken of the model on the helidon (Architectural Forum 1955; The Boulder Daily Camera
1952a).

Figure 2-2. Concrete Sunshades on the Spine Figure 2-3. Drawing of Concrete

(photograph courtesy of Carnegie Library for Local Sunshades (Architectural Forum 1955)
History, Boulder, Colorado, Museum of Boulder
Collection)

! A heliodon is a device used by architects to simulate sunlight direction in relation to a building model. It
consists of a flat surface and a beam of light that can be adjusted to replicate the behavior of the sun at
specific latitudes at various times of the day and months of the year.
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Construction of Building 1 was completed by a private contractor under the direction of the
Public Buildings Service of the General Services Administration (GSA) (Snyder and Bragaw
1986). On April 4, 1952, contractors were invited to bid on the construction of Building 1. On
May 22, 1952, The Boulder Daily Camera announced that Mead and Mount of Denver,
Colorado, was the low bidder and had won the work. However, about one month later on
June 23, 1952, it was revealed that Olson Construction Company of Denver was to be the
builder. Olson Construction Company had amended its original bid, which was lower than that of
Mead and Mount, but it was not considered during the original evaluation because it did not
reach the GSA before the deadline. The GSA determined that the delay was caused by
messenger error, and lov bid was recdosidered randcacdepted §The
Boulder Daily Camera 1952b, 1952c, 1952d).

2.2 Construction

In June 1952, Olson Construction began preparing the building site for construction, and on

July 21, NBS director Dr. Allen V. Astin officiated the ground breaking and gave the official

notice to proceed (The Boulder Daily Camera 1952e). One year later, the building was nearing

50 percent completion (Figure 2-4). In September 1953, window installation was in progress

and approximately 90 per cent of t he A c e mdigure 2vbpThkBpulderdaily f i ni s h
Camera 1953a, 1953b).

Figure 2-4. Building 1 under Construction, June 2, 1953, view southwest (photograph courtesy of
Department of Commerce Boulder Laboratories)

Figure 2-5. Wing 3 and Spine under Construction, September 1, 1953, view southeast (photograph
courtesy of Department of Commerce Boulder Laboratories)
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By February 1954, the building was about 90 percent complete (Figure 2-6). The final cost was
projected at $3,375,000. The Front of the House included a lobby, reception area, library, and
auditorium, and connected to the central Spine. Staircases adjacent to the reception desk
provided access to a basement, which housed a boiler room, transformer room, a locker room,
and space for a future cafeteria; and upstairs access to the central Spine that created a
circulation network to two pairs of wings (Wings 1 through 4). A penthouse on the roof of the
Spine contained machinery rooms. The central Spine and wings featured double-loaded
corridors with offices on one side and laboratories on the other. Electronics laboratories were
located in Wings 1, 2, and 4, and Wing 3 originally housed instrumentation shops (Gatewood
and others 2016; Worcester 1954). An additional pair of wings (Wings 5 and 6) were part of the
original design, but were excluded from the initial construction contract to save costs (Gatewood
and others 2016; Worcester 1954). In addition to the concrete sunshades, special features of
Building 1 included exact temperature and humidity controls, radio shielded rooms, radio
platforms, and an open-roof laboratory (Cielinski and Tebay 1955).

Figure 2-6. Building 1 in the Mid-1950s (view west; annotations added by sDC and AECOM,;

photograph courtesy of Carnegie Library for Local History, Boulder, Colorado, Chamber of Commerce
Collection)

In 1954, the architects of Building 1 were awarded with an Award of Merit from the American

Institute of Architects (AIA) for their design of the building (Gatewood and others 2016).

Buildingl al so was featured in the HABuildings in Rev
Architectural Forum magazine. The magazine described Building 1 as a fimassiveness of
concreteoand afigi ant 0 wi t h fAa mi |add likeeefl ftsiuopplished conprete s on al i
facadestoLe Corbusi er 8 s Mar s e The hriicle compased thercanprete sunshades

to Athe vizor on a medieval h el me xtrovertechpdrt ofitekes c r i bed
buildingod Ar¢hitectural Forum 1955: 158-159).

In the mid-1950s, the 84th Congress authorized the construction of an additional wing to
Building 1 to house a unique facility designed specifically for a large-scale calibration operation,
which would be designated as the Electronic Calibration Center or Wing 6. Wing 6 was
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designed by Boulder architect, James M. Hunter, who worked as a draftsman for Boulder
architect Glen H. Huntington in 1936, and four years later became a partner in the firm
Huntington, Jones, and Hunter. After World War Il, Hunter formed his own firm and designed
academic complexes, as well many commercial, civic, educational, and residential buildings in
Boulder. Wing 6 was constructed on the southeast side of the Spine, southwest of Wing 4.
Construction of the Wing began in 1956 and completed by 1958 (Figures 2-7 and 2-8;
Colorado Historical Society 2006; Passaglia 1999; Snyder and Bragaw 1986; The Boulder Daily
Camera 1955a, 1955b).

Figure 2-7. Building 1 Circa 1960 (view southwest; annotations added by studiotrope Design Collective
[sDC] and AECOM; photograph courtesy of Carnegie Library for Local History, Boulder, Colorado,
Chamber of Commerce Collection)
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Figure 2-8. Wing 6 under Contruction circa 1956, view north (photograph courtesy of Carnegie
Library for Local History, Boulder, Colorado, Chamber of Commerce Collection)
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In 1959, NBS hired mathematician John J. Sopka Jr. as a consultant to develop a computer
program to speed up data processing. The Control Data Corporation Model 1604 binary
computer was purchased one year later. Expansion of the computer program led to the
construction of the last wing to Building 1 in 1962. Wing 5 was designated as the Computation
Facility and constructed on the northwest side of the Spine southwest of Wing 3 (Figure 2-9).
The NBS hired architects G. Meredith Musick, Jr. and Clayton C. Musick of Denver to design
the new wing, and awarded the construction contact to Ross E. Cox on Cafion City, Colorado.
The Musick brotherswerethes ons of noted Denver architect G. Me
building designs incorporated the Art Deco, Art Moderne, and International styles. The new wing
reflected the symmetry of the other five wings, but was larger with three-stories and a patrtial
basement. In the Cold War era, the CPRL had continued to grow with the development of the
electronics industry and space exploration research, and the new wing provided much needed
floor space. Areas of the building not specifically constructed for the computer program were
used by existing and new programs (Boulder Laboratories 1961; Colorado Historical Society
2007; Snyder and Bragaw 1986).

- “r‘“‘—d_ﬁ—-"—“

Figure 2-9. Building 1 after the Construction of Wing 5 (view southwest; annotations added by sDC
and AECOM; photograph courtesy of Carnegie Library for Local History, Boulder, Colorado, Chamber of
Commerce Collection)

The 1952 plans prepared by Pereira & Luckman, Stanton, and Ditzen include specifications for
parking areas; streets, including curbs and gutters; and grass and planting areas. The plans indicated
expansive lawns on both sides of the Front of the House and a large grassy area with a flagpole
between the Front of the House and Broadway Street. Grassy lawns also were planned for the
outdoor spaces between the wings. Preparation of the grounds, construction of the streets and
parking areas, and the planting of grass was included in the construction contract awarded to Olson
Construction. Bids for a separate contract to plant trees and shrubs was opened on April 27, 1954,
that called for 35 varieties and a total of 4,225 individual trees and shrubs. Nuzum Nursuries of
Boulder was awarded the landscaping contract in the amount of $7,732.55 on May 15, 1954 and the
landscaping was subsequently completed (Klein 1954; The Boulder Daily Camera 1953b, 1954b).

2.3 Original Appearance

This section describes the original appearance of both the interior and exterior of Building 1
based on architectural drawings and photographs. The full set of architectural drawings is
attached in Appendix B. The building is on a northeast/southwest axis, with the Front of the
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House facing northeast and the end of the Spine facing southwest (Figure 2-10). In this and the
following sections, the northeast elevation is referred to as the north elevation or plan view
north, the southwest elevation as the south elevation or plan view south, the northwest elevation
as the west elevation or plan view west, and the southeast elevation as the east elevation or
plan view east.

The building was constructed of cast-in-place, reinforced concrete posts and beams with a
precast concrete tee-joist roof system. The exterior walls were a combination of cast-in-place
concrete built using oiled plywood forms and native sandstone. The flat roof was clad with
composition roofing in most locations. The Front of the House was located on the north end of
the Spine and the wings intersected the Spine at equidistant intervals. The building was
constructed on a slight grade and gradually stepped up the sloping terrain while the roof of the
Spine remained at a constant level.

2.3.1  Exterior Description
2.3.1.1 Spine

The Spine was designed as a rectangular-shaped concrete structure with four levels and a flat
roof (Figure 2-11). The short ends of the Spine (north and south elevations) were 50 feet wide
(two, 25-foot bays) and the long sides of the Spine (east and west elevations) were a maximum
of about 552 feet long (refer to architectural drawings in Appendix B). The long sides included a
series of 12-foot bays formed by the post-and-beam construction, separated by vertical concrete
columns, and infilled with solid concrete or a combination of windows and concrete (Figure 2-
12). The Front of the House was connected to the north end of the Spine at what the

architecturaldr awi ngs refer to as t ihe midpbird bebwen Levelsell , 6 whi

and 2 of the Spine. The first 60 feet or 12 bays on the north end of the Spine made up the
center of the Front of House.

Level 1 of the Spine was mostly below grade (Figure 2-13). Level 1 was approximately 252 feet
or 21 bays long and did not extend the full length of the Spine, terminating about 60 feet south
of the intersection of Wings 1 and 2, which intersected the Spine at Level 2 approximately
144 feet south of the Front of the House. Level 2 was about 372 feet or 31 bays long. Most of
Level 2 was above grade, except for 72 feet (6 bays) on the south end which gradually

descended below grade as the ground sl oped.

intersection with Wings 3 and 4.

On the north end of the Spine, Levels 3 and 4 rose two stories above the Front of the House
(refer to Figure 2-11). Level 3 extended about 552 feet or 46 bays from north to south. Wings 2
and 4 intersected the Spine about 340 feet south of the Front of the House at Level 3 (refer to
Figure 2-13). About 160 feet from the south end of the Spine, the ground began to slope and
conceal portions of the exterior of Level 3 (Figure 2-14). The last 40 feet of Level 3 on the south
end of the Spine was below grade. Level 4 was the same length as Level 3 but remained above
grade for its entire length.

Most bays on the long sides (west and east elevations) of the Spine featured horizontal bands
of windows shaded by cast concrete sunshades (refer to Figures 2-2 and 2-12). Each bay
included a set of three steel-framed windows. Each window contained three lights, with
narrower lights on the top and bottom framing a larger light in the middle. The top light was
fixed, the middle light was an awning window, and the bottom light was a hopper window. All
windows were slightly canted (angled) toward the ground.

One-story hyphens were constructed to connect the Spine to the intersecting wings (refer to
Figures 2-11 and 2-12). The hyphens had flat roofs and were approximately 37 feet wide and
45 feet long. The north elevation of the hyphen between the Spine and Wing 1 had one set of
three steel-framed awning windows and two sets of three grouped tripartite windows like those

2-8 Chronology of Development and Use
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Figure 2-11. Building 1 in the Mid-1950s (view west; cropped and enlarged to show detail; annotations
added by sDC and AECOM; photograph courtesy of Carnegie Library for Local History, Boulder,
Colorado, Chamber of Commerce Collection)

Figure 2-12. East Side of the Spine South of Wing 4, Under Construction, November 2, 1953 (view
north; annotations added by sDC and AECOM; photograph courtesy of Department of Commerce
Boulder Laboratories)
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Figure 2-13. East Elevation of Spine, Drawing A-4-5, February 22, 1952 (annotations added by sDC and AECOM; Pereira & Luckman, Stanton, and Ditzen 1952)
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on the long sides of the Spine, with a narrow fixed light the top, a wider awning window in the
center, and a narrow hopper window on the bottom. The north elevation of the hyphen
connecting Wing 2 to the Spine featured a loading dock, two sets of three grouped tripartite
windows, and a single-leaf door (refer to Drawing A-4-7 in Appendix B). The north elevation of
the hyphen between the Spine and Wing 4 featured three sets of tripartite windows and the
north elevation of the hyphen between the Spine and Wing 3 had three sets of three awning
windows (refer to Drawing A-4-9 in Appendix B). The south elevations of all four hyphens had
double-leaf doors with half lights centered between three awning windows (refers to Drawings
A-4-8 and A-4-10 in Appendix B).

At the intersection of Wings 1 and 2, the exterior walls of the Spine above the hyphens were

smooth concrete with no openings (refer to Figure 2-1 1) . The buildingbés boile
above the roof in this location, and a concrete penthouse structure was constructed around the

stack to house temperature control equipment (Figure 2-15).

Figure 2-15 Rooftop Penthouse and Boiler Stack, 1954 (view southwest; photograph courtesy of
Carnegie Library for Local History, Boulder, Colorado, Museum of Boulder Collection)

The segment of the boiler stack that extended above the penthouse roof was housed inside a
stadium-shaped concrete structure (refer to Drawing A-3-9 in Appendix B). The boiler stack
structure was ventilated with louvered vents and the boiler stack protruded from its rooftop. The
north elevation of the penthouse included a set of three, 3-light steel-sash windows and double-
leaf metal doors with half lights. The south elevation had a double-leaf metal door with half lights
and a steel ladder attached to the exterior wall to provide access to the roof of the penthouse
and the boiler stack. Both the north and south elevations of the penthouse had cantilevered
terraces, and the rooftop north of the penthouse was tiled for open-air rooftop experiments. The
exterior walls of the Spine above the hyphens at intersection of Wings 3 and 4 also were
smooth concrete with no openings (refer to Figure 2-11).

Because the terrain sloped upward, the south elevation of the Spine had only one level at grade
T Level 4 (Level 3 was present below grade in this location). This elevation featured a double-
leaf door with a transom light and sidelights and two narrow rectangular windows (Figure 2-16;
refer to 2-13). The exterior wall surface was smooth concrete.
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Figure 2-16. South End of the Spine under Construction, November 30, 1953 (view northeast;
photograph courtesy of Department of Commerce Boulder Laboratories)

2.3.1.2 Front of the House

The Front of the House was at the north end of the Spine and faced northeast toward Broadway
Street. It was the original public entrance to the campus and had the most exterior architectural
detail. The front fagade featured three vertical divisions that included a library (east division), an
open courtyard that led to the lobby (central division), and an auditorium (west division)
(Figures 2-17 and 2-18). The exterior walls are a combination of concrete and native
sandstone. The front or north elevation of the Front of the House was 14 bays wide. The bays
were formed by the cast-in-place concrete posts and beams, and each bay was 16 to 18 feet
wide.

Central Division

The central vertical division or courtyard was three bays wide, measured 50 feet by 72 feet, and

was adjacent to the north end of the Spine, which made up the interior portion of the central

division (refer to Figure 2-17). The courtyard featured exposed aggregate paving and a large

planting area with stone seating. At the lobby elevation, each of the three bays on the short end

of the Spine were infilled with plate glass windows divided into six lights by vertical and

horizontal steel muntins (Figure 2-19). Levels 3 and 4 of the Spine extended above the Front of

the House and served as the backdrop for the Bui
walls were smooth concrete scored with a rectangular pattern. Fifteen-inch tall bronze letters

were attached to the east elevation below the to
Standards. 0

East Division

The east vertical division was five bays wide, measured 80 feet by 132 feet, and contained the
library, a corridor, and two large administrative rooms (refer to Figures 2-17 and 2-18). The west
elevation that faced the central courtyard had three bays, one that was infilled with sandstone
and the other two with windows. Each window bay included five central narrow awning windows
bordered by larger fixed plate glass windows on the top and bottom. The front or north
elevation of the library was five bays wide. Each of the five bays were infilled with native
sandstone (Figure 2-20; refer to Figures 2-17 and 2-18).
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Figure 2-18. Building 1 in the Mid-1950s (view west; cropped and enlarged to show detail; annotations
added by sDC and AECOM; photograph courtesy of Carnegie Library for Local History, Boulder,
Colorado, Chamber of Commerce Collection)

Figure 2-19. North End of the Spine at the Front of the House, January 31, 1954 (view southwest;
photograph courtesy of Department of Commerce Boulder Laboratories)
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Figure 2-20. North Elevation of the Library at the Front of the House under Construction, June 2,
1953 (view southwest; photograph courtesy of Department of Commerce Boulder Laboratories)

The bays on the east elevation were infilled with windows, sandstone, and concrete (Figure 2-
21). Four bays included two vertical rows of four windows i two fixed lights and two awning
windows 1 separated by two larger panes of fixed plate glass windows. One bay was infilled
with windows and a steel louver. The south elevation was five bays wide, with one bay infilled
with concrete and the other four with sandstone and windows of the same type as those on the
east elevation. There was a small concrete fan room on the roof.

\' : == v s vt &

Figure 2-21. East Elevation of the Library at the Front of the House in 1954 (view west; photograph
courtesy of Carnegie Library for Local History, Boulder, Colorado, Museum of Boulder Collection)

West Division

The west portion of the Front of the House was six bays wide, measured 96 feet by 132 feet,
and contained the auditorium, entry vestibule, the reception desk, and two lecture rooms (refer
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to Figures 2-11 and 2-17). On the east elevation facing the central courtyard, a waffle slab
exposed concrete ceiling extended over two bays to form an open patio lit by fixtures mounted
to the surface of the exposed roof joists (Figure 2-22). The exposed aggregrate concrete paving
present in the courtyard extended into this area. The open patio led to the main entrance
vestibule, which encompassed 1.5 bays (refer to Figure 2-17). The first bay from the east
included two sets of double-leaf glass doors with sidelights below two fixed plate glass windows
with steel frames. The adjacent half bay was infilled with two fixed plate glass windows with
steel frames.

= Patio

Main Entrance
Vestibule

Ty

R
st Wall of Auditorium g

A Ty
VI
b4

Figure 2-22. Open Patio and Main Entrance Vestibule, 1954 (view southwest; annotations added by
sDC and AECOM,; photograph courtesy of Carnegie Library for Local History, Boulder, Colorado,
Museum of Boulder Collection)

The exterior walls on the east elevation of the auditorium were sandstone (refer to Figure 2-22)
and the granite cornerstone was placed on this elevation. A concrete ramp adjacent to the east
elevation with a sandstone retaining wall provided access to the east stage door vestibule from
the courtyard and patio area. At the end of the ramp, a single-leaf wood exterior door was inset
in a one-story concrete box, which was concealed on the east elevation by an angled concrete
A b ut tsereeh wall with chamfered corners (Figure 2-23).
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Figure 2-23. Auditorium Section of the Front of the House in the 1950s (view southwest; cropped
and enlarged to show detail; annotations added by sDC and AECOM; photograph courtesy of Carnegie
Library for Local History, Boulder, Colorado, Chamber of Commerce Collection)

The sandstone wall curved around the northeast corner and continued within the first bay on the
north elevation, which was three bays wide (refer to Figure 2-23). The central bay was infilled
with concrete and protruded from the surface of the structural columns to accommodate sound
equipment on the interior. The third bay was infilled with sandstone and curved around the
northwest corner to the west elevation.

The exterior walls on the west elevation were sandstone for about 2.5 bays from the northwest
corner. At this point, the wall was intersected by a single-leaf, north-facing door below a steel-
framed plate glass window, and then continued for a short distance into the building& interior.
Another sandstone wall framed the north side of the door. The next bay to the south was infilled
with fixed plate glass windows, and the remaining three bays on the west elevation were infilled
with concrete. There also was concrete ramp adjacent to the west elevation to the west stage
door that mirrored the ramp on the east elevation, including the retaining wall, exterior single-

l eaf wood dooerflayjyad didbmueen wall . The retai

constructed of both brick and sandstone.

Five of the six bays on the south elevation were infilled with sandstone, and the other bay was
infilled with sandstone and windows of the same type as those on the east and south elevation
of the library section. There was a large equipment room on the roof of the auditorium.

The original landscaping near the Front of the House included expansive lawns adjacent to the
library and auditorium sections. Rectangular planting areas were constructed within the pavement
north of the courtyard and auditorium, and a large grassy area with a flagpole was constructed
between the Front of the House and Broadway Street (see Figures 2-6 and 2-18).

2.3.1.3 Wings 1 through 4

Wings 1, 2, 3, and 4 intersected the Spine south of the Front of the House (refer to Figure 2-6).
Wings 1 and 2 intersected the Spine at Level 2 and Wings 3 and 4 at Level 3. The wings were
one-story rectangular structures with flat roofs and monitor clerestories that lit internal high-bay
laboratories. Like the Spine, the long sides of the wings had horizontal bands of windows
shaded by concrete sunshades and separated by vertical concrete columns (Figures 2-24, 2-
25, 2-26, and 2-27).

Within the wings, the bays formed by the structural post-and-beam construction were each
24 feet wide and 8- to 10-inches deep. Wings 1 and 2 were 10 bays (240 feet) long and Wings 3
and 4 were 12 bays (288 feet) long. The clerestory windows were 1-light awning windows.
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The bays on the long sides of the wings (north and south) were infilled with smooth concrete
and canted windows identical to the tripartite windows on the long sides of the Spine, with a
narrow, fixed top light, a larger middle awning window, and a narrower hopper window on the
bottom. Because the bays on the wings were twice the width of those on the sides of the Spine,
each bay contained six sets of windows.

The north elevations of Wings 1 and 2 were identical, with bays infilled with horizontal bands of
windows above concrete aprons for their entire length (Figure 2-28; refer to Figure 2-24). The
south elevations featured galvanized steel louvered vents below the windows in the fifth bays
from the Spine. The sixth bays from the Spine contained galvanized steel louvered vents and
entrances with metal double-leaf doors with half lights, hollow metal side panels, and a fixed
glass panel transom (Figure 2-29; refer to Figure 2-25). The doors were recessed and defined
by concrete fin walls installed perpendicular to the building facade that were approximately
7 feet wide, 11 feet tall, and 8 inches thick (refer to Drawing A-5-14 in Appendix B). The doors
were accessed by concrete stairs with metal pipe railings. There were no concrete sunshades
within the entrance bays.

The vents and entrances on the south elevations of Wings 3 and 4 also were in the fifth and
sixth bays from the Spine, respectively, and identical in design to those on the south elevation of
Wings 1 and 2 (Figure 2-30; refer to Figure 2-27). The north elevations of Wings 3 and 4 did not
have vents in the fifth bay from the Spine, but had entrances in the sixth bay that were similar to
those on the south elevations but with no adjacent louvered vents (refer to Figure 2-26).

The short ends of all four wings were 73 feet 4 inches wide, comprised of three equal-sized 24-
foot-wide bays framed by 8-inch side columns. The central bay was higher to accommodate the
high-bay laboratories and monitor clerestories. The wings all possessed the same three-bay
configuration but had slightly different door and window openings (Figures 2-31 and 2-32).

Figure 2-28. East and North Elevations of Wing 2 under Construction, July 31, 1953 (view west;
cropped and enlarged to show detail; annotations added by sDC and AECOM; photograph courtesy of
Department of Commerce Boulder Laboratories)

2-24 Chronology of Development and Use



Historic Structure Report NIST Boulder Laboratories

Building 1 Boulder, Colorado
Bl
Entrance
Bay Cut Out for 1
Vent .

P — = _—

e ety =
= — _-( — A

/ | _ -
7 R = »
b =
= i o o P = ]

: 2 —

—_ e v : A ot

- , & == - 14, R
e . T - = AR

Figure 2-29. South Elevation of Wing 1 under Construction, October 1, 1953 (view east; cropped to
show detail; annotations added by sDC and AECOM; photograph courtesy of Department of Commerce
Boulder Laboratories)

— R —r o e -

Figure 2-30. North Elevation of Wing 4, East Elevation of the Spine, and South Elevation of Wing 2,
November 1953 (view northwest; photograph courtesy of Department of Commerce Boulder
Laboratories)
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Figure 2-31. South and East Elevations of Wings 4 and 2, November 2, 1953 (view northwest;
cropped to show detail; photograph courtesy of Department of Commerce Boulder Laboratories)

The northern bay and central bay on the west elevation of Wing 1 were infilled with concrete.
The south bay had a recessed, double-leaf metal door with half lights, hollow metal side panels,
and a fixed glass panel transom (refer to Figure 2-32). The doors were accessed by concrete
stairs with metal pipe railings.

The east elevation of Wing 2 was similar to the west elevation of Wing 1, except that the
entrance was in the southern bay and the northern bay was infilled with concrete (refer to
Figure 2-32).

The west elevation of Wing 3 had two infilled side bays and a loading dock in the central bay.
The upper clerestory portion of the central bay was infilled with concrete and the lower portion
had an approximately 7-foot-tall overhead rolling steel shutter door and a single-leaf pedestrian
door with a half light. The concrete loading dock below the entrances had a wood bumper.
Access to the loading dock and the entrances was via a set of concrete stairs with metal pipe
railings.

The east elevation of Wing 4 was similar to that of the west elevation of Wing 3, except that the
rolling steel door in the central bay was 15 feet tall, which was twice as tall as the rolling door in
Wing 3.

2.3.1.4 Wing 6

Construction of Wing 6 began in 1956 and completed in 1958 (Figure 2-33; refer to Figures 2-7
and 2-8). Wing 6 was constructed on the east side of the south end of the Spine to the south of
Wing 4 and intersected the Spine at Level 4 (refer to Figure 2-7). The wing was connected to
the Spine through a one-story hyphen that was constructed at the same time as Wing 6. Like
the original wings, Wing 6 also was a one-story rectangular building with a flat roof and a
monitor clerestory and featured a cast-in-place post-and-beam concrete structure of 24-foot-
wide-bays. Wing 6 was 14 bays or 336 feet long, which was longer than the original wings.

Like the original wings, the clerestory windows in Wing 6 were 1-light awning windows, but on
Wing 6 the roof monitor over the last two bays on the east end had a taller roof line than the rest
of the monitor and contained no windows. This section of the monitor was ventilated by steel
louvers.
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Figure 2-32. West and East Elevations of Wings 1 through 4, Drawing A-4-11, February 22, 1952 Pereira & Luckman, Stanton, and Ditzen 1952)
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Figure 2-33. East and North Elevations of Wing 6 circa late 1950s (view northwest; photograph
courtesy of of Carnegie Library for Local History, Boulder, Colorado, Chamber of Commerce Collection)

On the north elevation, the first six bays from the east were infilled with windows and concrete
and the remaining eight bays were infilled with smooth concrete only. Each bay included a set of
six tripartite steel-framed windows that appear as a combination of fixed, awning, and/or hopper
windows. The concrete sunshades that were present on Wings 1 through 4 and the Spine were
absent from Wing 6. Instead, a strip of cast-in-place concrete bordered the tops of the windows.
The south elevation of Wing 6 had five bays of windows east of the Spine, followed by a bay
infilled with concrete. The next bay to the east had a set of three tripartite windows and
concrete, followed by two bays infilled with windows, and one bay with a set of five windows and
a single-leaf metal door with a half light, concrete stairs, and metal pipe railings. The remaining
five bays featured windows.

The short end or east elevation of Wing 6 was similar to Wings 1 through 4 in that it featured
three bays with a high central bay. Like Wing 3, Wing 6 had two infilled side bays and a loading
dock in the central bay with a rolling steel door, a single-leaf metal person-door with a half light,
a wood bumper, and metal pipe railings.

2.3.1.5 Wing5

Wing 5 or the Computation Facility was constructed in 1962 and was the last wing constructed
on Building 1 (Figure 2-34; refer to Figure 2-9). It was built on the west side of the south end of
the Spine, to the south of Wing 3, and intersected the Spine at Levels 3 and 4 through a two-
story hyphen, which was constructed at the same time as Wing 5. Like the other wings, Wing 5
also was a rectangular building with a flat roof and a monitor clerestory and constructed of cast-
in-place post-and-beam concrete, which formed 24-foot-wide bays. Although Wing 5 was similar
in shape and massing to the other five wings, it had more interior square footage with a partial
basement (Level 2 of Building 1) and three stories above or partially above grade.
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Figure 2-34. North Elevation of Wing 5 in the 1960s (view southwest; enlarged to show detail;
photograph courtesy of of Carnegie Library for Local History, Boulder, Colorado, Chamber of Commerce
Collection)

On the north elevation, Levels 3, 4, and 5 were above grade and 14 bays long. The windows on
all three levels were steel-framed tripartite windows with combination fixed and hopper windows.
Each bay included a set of six windows, with the exception of two bays on Level 5 and bays on
Level 3 that included doorways. Level 3 was the ground-level story on the north elevation, and
had double-leaf metal doors in the hyphen and in the ninth bay west of the Spine. These
entrances were recessed double-leaf metal doors with half lights, hollow metal side panels, and
plate glass transoms. The wing wall surfaces adjacent to the entrances were exposed
aggregate masonry block in stacked bond. A flat, poured-concrete canopy between Levels 3
and 4 shaded the entrance in the ninth bay west of the Spine and the subsequent five bays to
the west. Three double-leaf doors were located in three of those bays and one single-leaf door
in one bay. A one-story, concrete access portal to a basement staircase was located on the
northwest corner. Level 5 mimicked the clerestory levels on the other five wings and was
referred to on the 1960 architectural drawings as the monitor level, but it originally included
office spaces. On the south elevation, Level 3 was below grade and Level 4 presented as the
ground-level story. The windows on the south elevation in both Level 4 and Level 5 were the
same as those on the north elevation. A recessed double-leaf door was located in the sixth bay
from the west.

The short end or west elevation of Wing 5 was similar to that of the other five wings in that it
featured three bays with a high central bay. The northern bay was infilled with concrete and the
south bay had a double-leaf metal door. The central bay was infilled with concrete except for the
top portion, which had a set of six tripartite windows of the same type as the rest of the building.

2.3.2  Interior Description
2.3.2.1  Front of the House

As indicated in the exterior description, the Front of the House included three divisions i the

east, west, and central divisions (Figure 2-35). Because it was the original public entrance to

the campus and the | ocation of the Dbuilmdrengds ¢
importance on the architectural details in the Front of the House, while other areas of the

building were more utilitarian in design. The Front of the House was connected to the east end

of the Spine at what the architectural drawings r
between Levels 1 and 2 of the Spine. The ceilings throughout the Front of the House were

concealed spline acoustical tile systems with recessed light fixtures unless otherwise noted.

Central Division

The central division of the interior was the north end of the Spine and was three bays wide and
12 bays long. The floor of the lobby was terrazzo. The north wall of the lobby area consisted of
three bays of 0.25-inch-thick plate glass windows divided into six lights by vertical and horizontal
steel muntins (Figure 2-36). The concrete columns separating the bays were faced with plaster,
and the baseboards were steel. The staircases to Levels 1 and 2 of the Spine were centered on
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the south wall. The walls east of the staircases were clad with travertine panels (Figure 2-37)
and the wall west of the staircases was a curved plaster panel. A coat room (Room 116;
currently Room 1101A), which was accessed by a door in the reception area in the western
division of the Front of the House, was located at the lobby level west of the staircases.

The open staircases to Levels 1 and 2 of the Spine had terrazzo risers and treads, and the
handrails were constructed of 1.5-inch steel pipe (Figure 2-38). The landing at the top of the
staircase and the portion of the Level 2 corridor that was visible from the lobby had terrazzo
flooring and baseboards and travertine wall panels. A single-leaf wood door with steel louvers
on the east side of the corridor provided access to a dispensary. A double-leaf door on the west
side led to stairwell that provided access to the upper levels of the Spine.

The segment of Level 1 of the Spine within the Front of the House included a segment of its
double-loaded c or r i dor . There was a public phone alcove
side of the corridor and a gear room, lounge, ladies restroom, telex room, and mail room on the

east (refer to Figure 2-35). In the restrooms throughout Building 1, the interior finishes included

ceramic tile and plaster. Flooring in the corridor was terrazzo with terrazzo baseboards. The

walls surrounding the staircase were clad with travertine panels and the walls in the remainder

of the corridor were plaster. The corridor continued south to a set of double-leaf doors that led to

the more utilitarian areas of Level 1.

East Division

The east division of the Front of the House was connected to the lobby in the central division by
an east/west corridor that terminated in a conference room (refer to Figure 2-35). The walls in
the corridor were 8-inch concrete block clad with plaster with steel baseboards and the floors
were terrazzo. The south side of the corridor was pierced with four single-leaf wood doors. Two
doors provided access to the Personnel Office (Room 123; currently Rooms 1201, 1201A,
1201B, 1203, and 1203A), which measured 32 feet wide and 48 feet long. The other two doors
led to the Purchasing Office (Room 124; currently Rooms 1207, 1207A, and 1207B), which
measured 48 feet by 48 feet. These offices had concealed spline acoustical ceiling systems,
asphalt tile floors and baseboards, and plaster walls.

The library was on the north side of the corridor. It extended the entire width of the north half of
the Front of the Hous e 6 s east division and (nefeato Figuee®-35J.2 f eet
The main entrance to the library was in the first bay east of the lobby. The entrance consisted of
double-leaf birch doors with a birch side panel and baseboard to the west of the door and the
plaster wall of the corridor to the east. The flooring in the library was asphalt tile with asphalt tile
baseboards and the ceiling was concealed spline acoustical ceiling. Lighting included ten
vertical rows of suspension mounted fixtures (Figure 2-39).The north and south walls were five
bays wide, and the east and west walls were three bays wide. The north wall of the library was
exposed structural sandstone, and the south wall was plaster with birch plywood paneling above
and to the sides of the library entrance. The east wall included windows that were a combination
of fixed and awning windows and furred plaster, and the west wall, which faced the outdoor
courtyard, had plate glass window walls in two bays and sandstone in the third (Figure 2-40).
Baseboard radiators were installed along the north, east, and west walls.

Three interior rooms were constructed on the south wall within the library (Rooms 127, 127A,
and 128; currently Rooms 1206, 1202B, and 1202A). The west room was desighated as an
office and the uses of the central and eastern rooms were initially not assigned. The north
exterior wall that faced the stacks area was clad with birch veneer paneling and pierced by two
single-leaf doors that provided access to the central and east rooms. The east room also was
accessible through a single-leaf door in the exterior corridor, and internal single-leaf doors
connected the east room to the central room and the central room to the office. The rooms had
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Figure 2-35. Front of the House Floor Plan, Drawing A-3-1, February 22, 1952 (annotations added by sDC and AECOM,; Pereira & Luckman, Stanton, and Ditzen 1952)
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