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Hydronuclear Experiments at TA-49

INTRODUCTION

Loomis et a/.

The U.S. Department of Energy, National Nuclear Security Administration, Los Alamos

Site Office proposes to decommission, decontaminate, and eventually demolish two

historic Los Alamos National Laboratory (LANL) properties located on Department of

Energy land at Technical Area (TA) 49 (Maps I and 2). The Bottle House (TA-49-23)

and the Cable Test Facility (TA-49-121) (Map 3) were built in the 1960s to support

testing operations related to LANL's Cold War nuclear weapons program-specifically,

Los Alamos's underground testing operations at the Nevada Test Site.

The following information has been prepared as part of a notification of potential adverse

effect to building 23 and structure 121 at TA-49. Decontamination and decommissioning

(D&D) activities will adversely affect the attributes that make these properties eligible for

the National Register of Historic Places.

This report is intended to provide the background information necessary to initiate the

Section 106 consultation process; additional documentation will follow when a treatment

plan is developed and final mitigation is determined. This report contains a description

ofthe proposed action, historical background information, brief property descriptions,

integrity and contamination information, and a reconmlendation for National Register of

Historic Places eligibility. Selected drawings and photographs are included in the

Appendix.

The State Historic Preservation Officer is requested to concur with the eligibility

determination contained in this report and to concur that the proposed D&D action will

adversely affect TA-49-23 and TA-49-121.
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PROJECT DESCRIPTION

Loomis et al.

D&D activities proposed for TA-49 are part ofLANL's routine phasing out of aging

properties and will result in the eventual demolition of the Bottle House and the Cable

Test Facility.

In March 2005, a historic building survey was conducted at TA-49 by Kari Garcia,

Ecology Group, LANL; Ken Towery, Site and Project Planning Group, LANL; and Jolm

Ronquillo, Sigma Science, Inc. The building survey was accomplished by first

conducting a field visit to TA-49. Digital photographs and architectural notes were taken

during the initial field visit. Records research at LANL was also carried out, and

representative drawings were compiled (Appendix).

HISTORICAL BACKGROUND INFORMATION

The 1958 Test Ban and Nuclear Safety

The United States and Britain began a voluntary suspension of nuclear weapons tests on

October 31, 1958, a move followed by the Soviet Union two months later. However, at

the same time, the United States continued to work on non-testing activities to improve

the safety of its nuclear weapons arsenal. Many of these experiments took place at the

Los Alamos Scientific Laboratory. Although the test ban was in effect, scientists and

military officials deemed imperative the need to improve the arsenal's safety (Thorn and

Westervelt 1987).

During the 1950s, the United States developed two major nuclear technologies and

incorporated them into their weapons stockpile. The first was the thermonuclear weapon,

or H-Bomb, approved by President Harry S. Truman in 1950. The United States

detonated its first H-bomb in 1952 and the Soviet Union followed with a similar device in

1954. The second new weapons technology was the boosted fission primary, which

underwent its first test in 1955. The boosted fission primary incorporated small amounts

of deuterium and tritium, which markedly improved the efficiency of fission weapons.
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Hydronuclear Experiments at TA-49 Loomis et ai.

Tests proving the effectiveness ofthis new technology led to new weapons that replaced

the ponderous missile systems that the United States developed after World War II

(Thorn and Westervelt 1987).

However, safety problems plagued the new boosted fission primary and it was to this

problem that Laboratory scientists turned their attention during the voluntary nuclear test

moratorium that lasted from 1959 until 1961. Boosted primaries complicated nuclear

weapons safety because they made mechanical safety adjustments extraordinarily

difficult Specifically, Laboratory scientists believed that the boosted fission primaries

would explode on a single-point initiation. In other words, the primaries had extreme

sensitivity that could cause them to detonate unintentionally, for instance if an airplane

accidentally dropped an atomic bomb. Los Alamos scientists strove to come up with a

solution. The greatest difficulty that Laboratory scientists faced was not necessarily the

theoretical solution to the safety issue. Rather, it was that the voluntary test ban made it

impossible to redesign the nuclear weapons to include new safety modifications. In order

to solve this problem while not breaking the test ban, Los Alamos scientists developed

the Hydronuclear Safety Program (Thorn and Westervelt 1987, Kistiakowsky 1976).

Los Alamos Hydronuclear Experiments

At TA-49, Laboratory scientists worked to solve the safety problem through hydronuclear

experiments. These experiments consisted of a combination of a high explosive and

fissile material, either enriched uranium or plutonium, whose quantity was reduced far

below the amount required for a nuclear explosion. More generally, hydronuclear testing

is part of the larger field of hydrodynamic testing which focuses on the hydrodynamic

properties of materials as they undergo explosive and implosive forces (LANL 2000).

Specifically, the principles of hydrodynamic testing investigate "the behavior of matter

under the extreme pressures, shocks, and temperatures generated by high explosives.

This specialized science is termed hydrodynamic because solids and metals seem to flow

like liquids when driven by the detonation of high explosives" (Neal 1993). Such

experiments had received no consideration when the test moratorium was announced.

Thus, Laboratory leaders, including Director Norris Bradbury, had to make a proposal to
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President Eisenhower and the Atomic Energy Commission to conduct such tests.

Eisenhower approved the plan in September 1959. In addition, Bradbury received a

message on December 31, 1959, stating that Eisenhower agreed that these tests were not

nuclear weapons tests and therefore acceptable under the voluntary nuclear test ban

(Thorn and Westervelt 1987).

Laboratory scientists from J Division (the Los Alamos nuclear testing division)

conducted the first hydronuclear experiment on January 12, 1960, and this was followed

by eight more tests that concluded on February 11. A second set of experiments began

soon after the first set ended, the last on March 15, 1960. By Apri11, the scientists had

answered the most urgent safety questions surrounding boosted fission primaries. These

experiments released a very tiny amount of fission energy and took place in pits 50 to 100

feet underground. The largest release was the equivalent of about one-thousandth of a

pound of high explosive. Further safety tests followed these experiments, with releases

of slightly higher fission energy releases that topped out at the equivalent of one­

hundredth of a pound of high explosive material (Thorn and Westervelt 1987).

The true value of these experiments was proven in 1966 when a B-52 loaded with nuclear

weapons crashed over Spain. Under the old design, a nuclear explosion would likely

have occurred upon impact. But with the single-point safety problem resolved, the worst

consequence of the crash was a scattering of plutonium around the crash area. While

hardly an ideal situation, it did tum out much better than detonation of the weapons

would have. Scientists estimated that without the hydronuclear program, the chances of a

significant nuclear explosion would have been more than a thousand times greater (Thorn

and Westervelt 1987).

Other nuclear programs underwent hydronuclear safety experiments during this time as

well, and a few critical safety issues were resolved. However, scientists determined that

they needed to conduct actual nuclear testing to solve the problems of most of the other

systems. Overall, during the testing moratorium 35 hydronuclear experiments took place

at Los Alamos with a smaller number conducted at Nevada Test Site. The hydronuclear
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program ended in September 1961 when the Soviet Union pulled out of the moratorium

and the United States went back to full-scale nuclear tests (Thorn and Westervelt 1987).

TA-49

TA-49, the Frijoles Mesa (FM) Site, is approximately 1,280 acres in size located on the

southwestern boundary of the Laboratory and was created in the mid-1940s to provide a

buffer zone for firing sites in TA-15 and TA-39. The majority of activity at TA-49,

however, took place between late 1959 and mid-1961, during which time Los Alamos

conducted hydronuclear and related experiments at several locations within TA-49.

Unlike many of the Laboratory's technical areas, TA-49 was split into different sub areas,

where different kinds of work took place (Figure 1).

TA-49 historically contained Areas 1,2, 2A, 2B, 3, 4, 5, 6, 7,10,11, and 12 (Figures 2

and 3). Areas 1 through 4 consisted ofunderground shaft areas. Area 5 was a central

control area to monitor underground experiments. Area 6 served as a crafts area and an

open burning and landfill operation. Area 7 was located at the main entrance into TA-49

and housed a guardhouse. Area 10 was an underground calibration chamber. Area 11

was a radiochemistry and small-scale shot area. Area 12 was the Bottle House and Cable

Test Facility.

More generally, most ofTA-49's activities consisted oflimited radiochemistry operations

and small-scale containment experiments involving high explosives detonations in

shallow shafts. Facility researchers detonated high explosives and conducted nuclear

device safety and related tests in underground shafts at TA-49. These operations used

conventional explosives and small amounts of fissile material. The tests resulted in

releases of high explosives, barium, uranium, plutonium-239, americium-241, cesium­

137, tritium, lead, and beryllium in addition to other radioactive elements used and

produced in the tests. The majority of the releases were in shafts at depths ranging from

31 to 108 feet below the ground surface (NMED 2002).
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Figure 2. TA-49, Areas 2, 5, 6, and 12
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Area 1

Loomis et al.

Area I was developed for containment studies in shafts (Photos I and 2), and later used

for down hole studies involving urauium-238 and plutonium. Possible contaminants in

the area include uranium-tracers, uranium-235 aud -238, plutonium-239, and neptunium­

239 tracers.

"'''­

'"
Photo 1. Containment Hole, TA-49, Frijoles Mesa Test, J-6

LANL IM-9 Photography, Neg. # 595206 (1959)

Photo 2. J-6 Containment, TA-49, Frijoles Mesa Test
LANL IM-9 Photography, Neg. # 594556 (1959)
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Areas 2, 2A, and 28

Loomis et al.

Areas 2, 2A, and 2B are also underground shaft areas. Four accidental releases in Areas

2 and 2B resulted in contamination of the ground surface that resulted in closing and

capping of Area 2 (Photo 3) in 1961 (NMED 2002).

Photo 3. Area 2 (pad area) and Area 12 (building and structure at right)
LANL IM-9 Photography, Neg. # RN91-234-135 (1991)

Area 3

Area 3 was also an underground shaft area. Area 3 was used exclusively for development

of confinement and sample recovery teclmiques that were subsequently used at Areas 1,2

(including 2A and 2B), and 4.

Area 4

Area 4 was also an underground shaft area. Area 4 was used for containment

experiments (Photos 4 through 8). Tritium, beryllium, and lead contamination have been

detected at Area 4.
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Photo 4. 1-6, Assembly Hole 4W, TA-49-Frijoles Mesa
LANL IM-9 Photography, Neg. # 60884 (1960)

Photo 5. 1-6, Assembly Hole 4W, TA-49-Frijoles Mesa
LANL IM-9 Photography, Neg. # 60885 (1960)

14

Loomis et al.
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Photo 6. J-6, Assembly Hole 4W, TA-49-Frijoles Mesa
LANL IM-9 Photography, Neg. # 60887 (1960)

Photo 7. J-6, Assembly Hole 4W, TA-49-Frijoles Mesa
LANL IM-9 Photography, Neg. # 60888 (1960)

15

Loomis et a/.
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Photo 8. J-6, Assembly Hole 4W, TA-49-Frijoles Mesa
LANL IM-9 Photography, Neg. # 60890 (1960)

Area 5

Loomis et al.

Area 5 (Photo 9) served as the main control area or "CP" for the hydronuclear

experiments. Close to 20 trailers were located at Area 5, housing Sandia, J-Division, and

EG&G equipment and personnel (Figure 4).

Photo 9. Area 5 (center fenced area), Areas 2 and 12 (upper left)
LANL IM-9 Photography, Neg. # RN91-232-089 (1991)
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Area 5 supported hydronuclear testing conducted at Areas 1,2, 2A, 2B, 3, and 4 located

at TA-49. An elevated photo tower was constructed at Area 5 in late 1959 to photograph

the hydronuclear experiments. Scientists also used TA-49-8 at Area 5 for calibration

activities during 1960 or 1961. Trailer 1-11-4 was used as a radiochemistry laboratory

during this period as well. Lead shields were used at this trailer and at the other buildings

in Area 5 to protect people during the counting of low-level radioactive samples (LANL

1992).

Area 6

Area 6 (Photo 10) also supported hydronuclear testing conducted at Areas 1, 2, 2A, 2B, 3,

and 4. During the hydronuclear period, the Laboratory used Area 6 for open pit burning

of combustible construction wastes and for burial of uncontaminated residues generated

during the experiments and related activities in the other areas ofTA-49 (LANL 1992).

Photo 10. Area 6 (behind building and trailers)
LANL IM-9 Photography, Neg. # RN91-207-027 (1991)

Area 7

As mentioned above, Area 7 was the main entrance area into TA-49 and housed a guard

station and latrine.
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Area 10

Activities conducted at Area 10 supported TA-49's hydronuclear testing operations.

Located to the east of Area 12, facilities at Area 10 included TA-49-62, an underground

calibration facility. TA-49-62, or the Elevator Building, had an underground gallery

cOimected by two shafts (Figures 5 and 6).
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One of these was an elevator used to transport personnel and equipment that was later

covered by a heavy but removable concrete cover. The second shaft was a calibration

shaft used to position a portable pulse neutron source over calibration samples placed at

the bottom of the shaft. A hydraulic platform was located at the bottom of the calibration

chamber and a hydraulic line led to an oil reservoir at the surface. A calibration room

was at the bottom of the shaft. These shafts and the chamber received only very limited

use after the end of the hydronuclear experiments in 1961 (LANL 1992).

Area 11

Radiochemistry operations took place in building TA-49-15, which was part of Area 11.

Historically, Area 11 consisted of the former radiochemistry laboratory, its associated

leach field, and a small-scale shot area. The radiochemistry laboratory was demolished

in 1971 (LANL 1992). Activities conducted at Area 11 included radiochemistry

operations and small-scale shot experiments involving high explosives detonations (some

containing uranium-238 tracers, neptunium-239, and lead) in shallow shafts. In 1960, a

fairly significant unplanned release of contaminants occurred when a shaft was drilled for

an experiment. The drill entered a region contaminated in a previous experiment. No

Laboratory workers were exposed to radiation but significant surface contamination did

result (LANL 1992).

Area 12

Buildings located at Area 12 included TA-49-23 (the Bottle House; see Photo 11), TA­

49-22 (an equipment building), and TA-49-35 ("Gray House #5"), which was a building

mounted on steel skids. These three interconnected buildings were built together during

1959. A latrine, also built in 1959, was located near buildings 22, 23, and 35. An

unnumbered shed, used for bottle storage, was located south ofTA-49-23. This building

was salvaged in 1968 when the facility was converted to support the cable test operations

at TA-49-121. Buildings 22 and 35 were removed around 1970.
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Photo 11. Area 12: TA-49-121 (lower left), TA-49-23 (lower center); Area 2 (paved pad)
LANL IM-9 Photography, Neg. # RN91-207-033 (1991)

The fust hydronuclear experiments at TA-49 were conducted at Area 12 and involved 13,

twelve-foot-deep vertical holes encased in steel. Explosive charges were set off at the

bottoms of the holes after filling the holes with sand to contain the explosions.

Confinement experiments also took place at Area 12 as part of the hydronuclear program.

These experin1ents consisted of high explosives detonations in sealed metal bottles placed

in a 30-foot-deep shaft. The Bottle House surrounded the shaft. Approxin1ately 26

containment experiments involving high explosives detonations were carried out in the

Area 12 shaft. Several of the experin1ents were radioactive as they used uranium-238

while six experiments involved a few microcuries of irradiated uranium tracer.

TA-49-121, better known as the Cable Test Facility (Photos 12, 13, and 14), was built in

1968 after the hydronuclear experiments had been discontinued for several years. Former

Area 12 structures were used to support operations at the Cable Test Facility, constructed

just across the road from the Bottle House. As part of the cable-stretching experiments

conducted by Los Alamos's J Division, the shaft within the Bottle House was backfilled

with sand and a hydraulic system (Photo 15) for the Cable Test Facility was installed in

the building. An underground hydraulic line connected the two buildings (LANL 1992).
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Photo 12. Area 12, Cable Test Facility anchors next to dirt road; Area 10 debris at center
LANL IM-9 Photography, Neg. # RN91-234-136 (1991)

Photo 13. TA-49-23 (left) and TA-49-121 (right)
LANL IM-9 Photography, Neg. # 714272 (1971)
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Photo 14. Area 12, TA-49-121, Cable Test Facility
LANL IM-9 Photography, Neg. #714270 (1971)

Loomis et at.

Photo 15. Area 12, TA-49-23, Hydraulic Piston Pump Housing
LANL IM-9 Photography, Neg. # 714273 (1971)
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TA-49 after 1961

Loomis et al.

TA-49 received only limited use after the termination of the hydronuclear experiments.

In 1962 and 1963, experiments in Area 10 involved firing assemblies, also known as

squibs, to release pressurized gas that drove pistons against water in cylinders. A

photographic tower in Area 5 became the home of lightning experiments conducted in

1965. Scientists conducted pulsed gas laser and shock tube experiments in unidentified

areas ofTA-49 in 1967 and 1968. In either Area I or Area 2, explosively driven plasma

gun experiments were conducted in 1968. During that same year, lightning flash

experiments using large capacitor banks were conducted in Area 12. During the early

1970s, the Area 5 tower was used for atmospheric observation experiments. Also during

the early 1970s, an unidentified location at TA-49 hosted shock tube experiments. In

1977, experiments at TA-49 came to an end when the La Mesa forest fire burned much of

the area, including the majority ofTA-49's buildings. During the early 1990s, the

Laboratory's High Power Microwave Group (AT-9) occasionally used TA-49-115 for

equipment development and the road between Areas 10 and 12 as a microwave test

range. Other groups used the area for small-scale explosives training exercises (LANL

1986, LANL 1992).

Currently the Hazardous Device Team uses the site as a training area and as an isolated

location to render safe or dispose of suspicious items. The Hazardous Materials

Response Group (HAZMAT) also uses TA-49 for training exercises, using fixed facility

props, transportation props, and infrastructure for realistic, performance-based field

training (Photo 16). TA-49 is also the location of the Laboratory's Antelli1a and Pulse

Power Outdoor Range User Facility (Building 115) where outdoor tests are carried out on

materials and equipment components that involve generating and receiving short bursts

of high-energy, broad-spectrum microwaves (LANL 1986, LANL 1992).
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Photo 16. HAZMAT Area
LANL IM-9 Photography, Neg. # RN91-207-011 (1991)

PROPERTY DESCRIPTIONS

The properties located at TA-49 are identified using the current LANL system of placing

the TA prefix before the building number. Historically, however, the "FM" prefix (for

Frijoles Mesa Site) was used in front of the building number, and some of the drawings

included in this report may use the old system of building identification. For example,

the tern1 "FM-23" may be used in place ofTA-49-23 (Photo 17).

Architectural descriptions of the Bottle House and the Cable Test Facility are provided

below. Site forn1s for both properties will be included in a subsequent report once a

treatment plan to resolve the adverse effects has been developed.
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Photo 17. Bottle House (TA-49-23)

Loomis et a/.

This structure has served dual purposes since its construction in 1959. The original

construction documents depict a 17-foot, 6-inch high by five-foot, five-inch diameter

steel "bottle" buried beneath the structure. The bottle setved as a blast containment

vessel and was seated inside a 6-foot circular shaft. The bottle rested on a 2-inch-thick

layer of neoprene or cold rubber similar to tire rubber, which rested in turn on a five-foot­

high, heavy-duty concrete support located in the very bottom of the hole. The original

bottle hole was protected by a removable pipe guardrail. In the late 1960s, the shaft was

filled and a hydraulic oil compressor and tank, which supported the activities in the

adjacent building, TA-49-12l (Photos 18 and 19), were installed.

Photos 18 and 19. Cable Test Facility (TA-49-l21)
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Building 23 is 16 feet by 16 feet square and is 15 feet high. The foundation is a

thickened edge type footing with a reinforced 6-inch slab. The existing floor is dirt and

gravel. The four walls are 12-inch-thick precast concrete panels. The concrete panels are

each framed with imbedded steel "c" channels. The channels are welded and bolted

together to form the square structure. The concrete panels were likely cast on site and

lifted into place, then welded and bolted together. Two steel doors with cast-in-place

steel frames provide access to the interior. Clip angles were mounted on the outside wall

of the building near each door. These clips were used as holders for removable steel bars

to hold the doors shut during the experiments. The original roof was an open weld of l­

inch wire rope supported by a frame, which is welded to the wall structure. According to

building plans, a slightly pitched wooden roof was placed above this open wire weld.

This roof was removable to allow for insertion of the bottle experiment and had a lifting

eye located at each comer. During the installation of the hydraulic compressor a more

permanent wood-framed roof structure was added and asphalt fabric roofing was

installed.

The elevations of the building are simple, plain unpainted concrete. Electrical conduit

and remnants of exterior lighting are evident. The exposed steel and wood elements of

the structure are rusted and deteriorated. The concrete panels remain sound and robust.

The Cable Test Facility was built in 1968 and includes a 25-foot-long by 18-inch­

diameter hydraulic ram housed in a wooden structure. A compressor located in Building

23 adjacent and to the north of Building 121 supplied hydraulic pressure for the ram. The

equipment layout continues beyond the footprint of the structure. The Cable Test Facility

also includes concrete and steel anchorages, pulling yokes, and steel guides mounted in a

concrete slab. Extensive foundations and a series of three underground cable test anchors

are known from the construction documents. The westernmost anchor is attached to the

hydraulic ram and serves to support the cable test structure. A dirt road bed extends

approximately 1,350 feet to the east and connects to two additional steel "Deadmen"

anchored into the soil-one at 950 feet from the ram and the second at I,350 feet from

the ram. Underground footings for the cable test anchors extend down close to 20 feet
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below the surface. Remnants of the pulling cable are visible on and under the dirt

surface.

The wood structure or hydraulic ram enclosure consists of two-by-four framing, plywood

siding, and timber construction to fonn a cover and, in some areas, an insulated space

over the equipment. The roof is flat and evidence of an asphalt tar and fabric roofing

material is visible. Two wood doors and frames exist on the north elevation. The east

and west portions of the structure are open and provide overhead protection only for the

equipment. This structure provides basic weather protection for a significant machinery

array and its extensive foundation system. It is apparent that the machinery and

equipment were installed first and the basic wooden structure assembled over it. The

wood structure provides very little head room and in some locations rests upon the steel

framing of the equipment.

The structure is currently weatherworn and all evidence of paint and most ofthe roofing

are gone. The equipment appears to be in good condition although not usable.

INTEGRITY ISSUES AND POTENTIAL FOR CONTAMINATION

The LANL Cultural Resources Team has developed four integrity codes to assess

potentially eligible properties. The integrity requirements for properties eligible under

Criterion A are less stringent than for those properties eligible under Criterion C. A

historically significant property with a level 3 integrity could still be eligible, especially if

an element of historical uniqueness is involved. Properties eligible under Criterion C

should have no lower than a level 2 integrity. Level 4 integrity properties are not eligible

for the Register.

1. Excellent Integrity - the property is still closely associated with its primary context

and retains integrity oflocation, design, setting, workmanship, materials, feeling, and
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association. Little or no remodeling has occurred to the property and all remodeling

is in keeping with its associated historic context/significant use period.

2. Good Integrity - the property's interior and exterior retain historic feeling and

character but some of the original significant equipment may be gone. The property

may have had minor remodeling.

3. Fair Integrity - a property in this category should retain original location, setting,

association, and exterior design. All associated interior machinery/equipment may be

absent but the essential question is "Is this property still recognizable to a

contemporary of the building's historic period?"

4. Poor Integrity - the property has no connection with the historically significant

setting, feeling, and context. Major changes to the property have occurred. The

property would be unrecognizable to a contemporary.

Integrity

Both properties at TA-49 have suffered a loss of physical integrity since their period of

significance during the 1960s, primarily because they have been vacant for many years.

However, the significance of their association with the events at TA-49 that supported

nuclear testing outweighs the effects of abandonment and time.

Contamination

The underground experiments conducted at Area 12 included high explosives and

uranium-238; therefore, high explosive and radiological contamination could be present

in the vicinity of both properties.
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ELIGIBILITY RECOMMENDATION

Loomis at al.

TA-49-23 and TA-49-121, although in fair to poor physical condition, are eligible for

nomination to the National Register of Historic Places. This determination is made under

Criterion A of the National Historic Preservation Act of 1966, due to their association

with important events during the Cold War years at Los Alamos (U.S. Department of

Interior 1991). Operations conducted at TA-49 from 1959 to 1961 supported critically

important nuclear safety tests in a time when testing had been discontinued at the Nevada

Test Site in accordance with the voluntary test ban that began in 1958. The Bottle House

(TA-49-23) is significant because it is the last physical remnant ofthese Cold War

hydronuclear experiments. The Cable Test Facility (TA-49-121) was in use during the

1960s and early 1970s, and, like the hydronuclear experiments at TA-49, also played a

role in supporting the underground testing program at Nevada.
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Appendix

Selected Photographs and Drawings: TA-49-23 and TA-49-121
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TA-49-23, Bottle House, south and east sides (2005)

I

TA-49-23, Bottle House, north and west sides (2005)
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TA-49-23, hydraulic compressor for the Cable Test Facility (TA-49-121) (1971)

TA-49-23, hydraulic compressor for Cable Test Facility (TA-49-121) (1971)
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TA-49-121, Cable Test Facility, with Hydraulic Ram Enclosure, north side (2005)
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TA-49-121, Hydraulic Ram Enclosure, direction southeast (2005)

TA-49-121, Hydraulic Ram Enclosure, direction northwest (2005)
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.-

TA-49-121, west and south sides, TA-49-23 in left background (1971)

TA-49-121, east side, TA-49-23 in right background (2005)
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TA-49-121 cable system, east portion of Cable Test Facility and pallets located
south of building, direction east (1971)
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TA-49-l21, pallets located south of building, direction northwest (2005)

Anchor (above ground portion) located to the east ofTA-49-12l Cable Test Facility,
direction northeast (2005)
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TA-49-21, Latrine remains. TA-49-23, in the background, direction southwest (2005)
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