changed in the field this season. In mid-November a
UH-11) engine failed after a compressor stalled 500 ft
over the McGregor Glacier camp. The pilot made an
autorotation landing without injury or damage; later,
the engine was replaced.
When an LC-130 propeller struck a snow bank
during a crosswind whiteout landing at Byrd Station,
the propeller was damaged and the engine surged,
making replacement necessary. Two Hercules flights
brought mechanics, equipment, and parts to Byrd,
and in brutal weather—zero visibility, low temperatures, blowing ice crystals—the change was made.
Working in shifts, the crew finished the job in 24
hours. Under normal conditions, a Hercules engine
can be changed in 6 hours. Problems also included
lack of proper equipment and a fatigued maintenance
crew. In some instances, intricate engine parts required working without gloves.
Scientific operations
A Litton Industries LTN-51 inertial navigation system was tested on an LC-130 in November to
determine if an inertial platform can be alined at high
latitudes and still give accurate position information.
The system was tested on 12 flights (90 flight hours)
before one unit of the four-unit system failed. The
flights proved to the Naval Air Systems Command
that an inertial platform can be alined at a location
such as Williams Field and indicated that such a
system can provide position information as accurate
as that given by equipment now in the LC-130s.
A camera-equipped LC-130 photographed 1,695
nautical miles of flight line and produced 9,527 negatives for an animal and bird census and for photointerpretation of rock and ice surfaces.
Five special photographic projects of the National
Science Foundation were completed, and two more
were partially completed. Vertical and oblique photographs were taken of all U.S. air facilities in Antarctica. Some photographic-mapping and seal census
missions were completed by VXE-6 helicopters.
Helicopter operations
Lack of navigational aids limited the UH-11) helicopters to line-of-sight navigation in the central Transantarctic Mountains, and weather—especially high
winds and heavy turbulence—threatened each mission. Nevertheless, the Hueys flew 530 hours this season, 90 percent of them for direct science support.
Five LH-34D helicopters are usually assigned to
VXE-6: three in Antarctica for scientific support and
two either undergoing major repair or enroute by ship
to Antarctica. Because an LH-34D was lost during
Deep Freeze 70, an additional one was flown to
McMurdo in the early season in the C-133.
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A UH-11) "Huey" is unloaded from a C-133 at Williams Field.
"Hueys" are carried to remote camps in LC-130s after removal of
main and tail rotors.

The LH-34Ds, which operate within 250 nautica
miles of McMurdo Station, supported work in the
U.S. scientific program, the New Zealand scientifi
program, and Navy-sponsored activities. Also, th
LH-34Ds shuttled high priority cargo and passengerS
between McMurdo Station and Williams Field afte
the ice road became too soft for vehicles. Radio re
ceivers and directional antennas were installed in the
cargo compartment of one LH-34D to track the
movements of transmitter-equipped seals.
HH-52A helicopters from three U.S. Coast Guard
icebreakers— Westwind, Burton Island, and Staten
Island—also gave support. During one operation, a
Staten Island 1-IH-52A crashed on Mt. Erebus during
a flight to Cape Bird. Although the four passengers
and crew were removed without injury, the helicopter
was abandoned.
Pararescue team
The VXE-6 pararescue team, first organized in
1956, made 75 practice parachute jumps during Deep
Freeze 71. New team members received training in
ice rescue and ice and snow traversing.

Construction report
Deep Freeze 71
HUGH

F. BOYD, III

Captain, U.S. Arny
U.S. Naval Support Force, Antarctica
Under the general supervision of the U.S. Naval
Support Force, Antarctica, the Naval Construction
Battalion Unit 201 (NCBU-201), deployed from
Davisville, Rhode Island, with six officers and 208 enANTARCTIC JOURNAL

listed men, started or finished some 24 projects this
past austral summer at U.S. stations in Antarctica. It
was the fifth and last season of antarctic construction
for NCBU-201. The unit was deactivated on May 7,
1971, and will be replaced next season by Naval Mobile Construction Battalion 71 (NMCB-71).
McMurdo Station
The most significant project at McMurdo Station
ths past season was the completion of an administration building. The building shell had been erected
duing Deep Freeze 70, and internal finishing was
completed this season. The two-story, 1,100-sq-m facilty contains the offices of Task Force 43 and Antarctic Support Activities. Many functions, including
the communications and weather operations, have
been consolidated in this single location.
Much of the construction effort at McMurdo Station was devoted to the erection of new buildings. A
12 by 30-rn two-story uninsulated and unheated food
warehouse was completed in late January. A similar
building but with insulation was completed for use
as a flammable-stores warehouse. A builder's trades
and grounds maintenance building of the same design
but with different internal finishing was finished in
early February.
Work on the water and sewage systems has been
going on for several years. During Deep Freeze 71 a
new water distillation unit was installed and is producing at a rate of 38 liters per minute, substantially
increasing the fresh water supply at McMurdo. Fresh
water lines were installed to VXE-6 shops and offices,
and water and sewer lines were linked to the new administration building and the Berg Field Center. Almost 240 rn of lines were installed in a project that
required the construction of two under-road crossings. Heat tape and insulation were applied to the
lines.
The second increment of the Elliott Quay protective facing—construction of 46 m and repair of
10 rn—was completed this season. Progressive deterioration of the ice shelf wharf has required cargo ships
to change their positions while unloading. This is
hazardous and time consuming. By Deep Freeze 73
the protective facing should be long enough to eliminate the need for a position change while unloading.
While the protective facing was being installed, USNS
Pvt. John R. Towle struck the wharf, damaging four
sections. Shortly after they were repaired, USNS
Wyandot struck and damaged the facing three times.
Underwater cutting equipment will be required next
season to repair these sections. The use of fenders to
protect the facing is being studied.
Thirteen huts at McMurdo Station were dismantled this season. Ten Jamesway berthing huts were disJuly–August 1971

mantled and the sections stored for future use; two
of the huts were re-erected elsewhere, saving $5,000.
One jumbo Quonset hut was taken down, and the
matting, lumber, and electrical fixtures were salvaged,
saving more than $100,000. These salvaged materials
will be stored at McMurdo until needed. Two T-5
prefabricated, modular buildings were also dismantled. One will be sent to Siple Station early in Deep
Freeze 72, and part of the second will be erected in
support of construction at the new Pole Station.
The major earthwork project this season was the realinement of Scott Base road, now 55 percent complete. When finished, all grades in excess of 10 degrees will have been eliminated. During the past
season 9,200 cu m of permafrost and rock were blasted
out and more than 18,000 cu m of fill placed.
Lack of material prevented completion of a 92-rn
insulated water line from the nuclear power plant to
McMurdo Sound, although the metal supports and a
temporary 46-m line were installed.
Several complaints about inconsistencies in the
heating system in the permanent buildings led to in vestigation and partial correction of the system by the
technical representative for Air Balance Corporation.
Remaining problems will be corrected during Deep
Freeze 72.
The foundation pad for the incinerator was incomplete at the end of the season. More than 6,000 cu m
of fill were placed at the construction site, but 3,000
cu m are required.
Other projects completed at McMurdo included
the relocation of the two units that make up the balloon inflation building and construction of an 18- by
46-rn concrete pad for the combined fire house and
telnhone exchange building. CBU-201 also assisted
a Naval Civil Engineering Laboratory field investiga
tion team and built a pontoon assembly to act as a
docking fender for Maumee.
Other station construction
Construction began on the new Pole Station this
year with less than expected success. Less than half
of the foundation was prepared, and 60 percent of the
utilidor trench was dug. The new station is scheduled
to be completed in early Deep Freeze 74.
Two plywood top hats were constructed at the existing Pole Station. A third 6.7- by 18- by 3-rn top
hat—designed to relieve the pressure of the snow on
the station buildings—was not finished due to a lack
of materials.
Phase 1 of the Siple Station construction project
was completed during this season. This consisted of
deactivating Byrd Station's longwire substation after
seasonal scientific projects were completed and removing the station to McMurdo, where it is being rehabilitated extensively.
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Several projects scheduled for Byrd Station were
cancelled when the decision was made to close that
station after the Deep Freeze 72 summer season. Considerable ice was removed from the tunnels at Byrd
by CBU-201 personnel.
Future construction
An ambitious construction program is planned for
Deep Freeze 72. At Pole Station, the wonder arch,
the snow foundation, the utilidor, and the geodestic
dome are scheduled to be completed.
The three vans removed from the Byrd longwire
substation will be installed under the wonder arch at
Siple Station along with one of the T-5 buildings
from McMurdo. Three vans previously used at the
Little Jeana weather facility are being rehabilitated
at McMurdo and will be placed at Brockton Station.
The vans presently on the ice shelf will be returned
to McMurdo for refurbishing.
The men who remain at McMurdo Station will
erect a new fire station/ telephone exchange, an incinerator facility, a communications transmitter building, and Holiday Inn van units for berthing at
Williams Field. In addition, extensive earthwork is
scheduled for the -Scott Base road and the helicopter
landing pad. A line for jet fuel will be installed from
McMurdo to a terminus at Scott Base for truck or
sled transport of the fuel to Williams Field. The Deep
Freeze 72 construction season should be as demanding and as exciting as any to date.
Key construction personnel
Task Force 43 Assistant Chief of Staff for Civil
Engineering—Lt. Comdr. Thomas L. Boennighausen,
CEC, U.S. Navy; Construction and Equipment Officer—Capt. Philip L. Hall, U.S. Army; Officer in
Charge, NCBU-201—Lt. John E. Perry, Jr., CEC,
U.S. Navy.

Nuclear power operations
Deep Freeze 70-71
MYRON H. BELL

Chief Warrant Officer, U.S. Navy
Naval Nuclear Power Unit
Fort Belvoir, Virginia
During 1970, the PM-3A nuclear power plant provided electrical power to McMurdo Station at a
somewhat lower availability rate than in previous
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years. This was caused primarily by an extension f
the Deep Freeze 70 annual maintenance period to
complete necessary modifications, a midwinter shutdown for refueling, and the early initiation of the
Deep Freeze 71 annual maintenance period. Major
summer projects included an extensive turbine overhaul, the installation of a third water distillation unit,
and the acid cleaning of the steam generator.
The PM-3A was at power for just under 6,000 ir
during calendar 1970 for an availability of 68 perce t.
A total of 6,736,000 kwh of electrical energy was supplied (table 1), and 1,924,000 gallons of fresh watr
were produced (table 2). An additional 3,535,090
gallons of fresh water were produced by nonnuc1er
means.
Crew relief
The PM-3A replacement crew arrived in October
1970 and took over operation of the plant on NovemTable 1. PM-3A electrical energy production, 1962-1970.
Diesel-fuel
equivalent'
of net
Hours at Availability MegawattCalendar
hours
production
year power (percent)
delivered (thousand
gallons)
2
2

1962
1963
1964
1965
1966
1967
1968
1969
1970
1962-1970

3,146
5,333
6,782
7,555
7,471
6,911
5,986
43,184

-64
61
77
86
85
79
68
74

134
242
179
389
503
549
570
565
499
3,630

1,803
33268
2,410
5,240
6,780
7,400
73680
7,620
6,736
48,937

'The conversion figure of 13.48 kwh per gallon of diesel
fuel is derived from actual McMurdo diesel plant operations
in 1967.
2 Contractor's tests, January 1, 1962, to June 9, 1964.
Estimated.
June 10 to December 31 only. See note 2.

Table 2. PM-3A water distillation, 1967-1970.
Calendar
year
1967
1968
1969
1970

Water distilled Diesel fuel equivalent
by nuclear energy of net production
(thousand gallons) (thousand gallons)'
1,943
2,168
2,647
1,924

57
63
77
56

'The conversion figure of 34.28 gallons of water per
gallon of diesel fuel is derived by using the auxiliary boiler
usage of 17.5 gallons of diesel fuel per hour and the distillation unit's normal output of 600 gallons of water per hour.
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