ing old lessons. To halt this cycle, an Antarctic LesSons Learned book has been started. This book will
be reproduced in loose leaf and be changed and added
to frequently. The program to produce the first Lessons Learned is directed to men of Antarctic Support
Activities at the working level. First publication and
use of the book is planned for the concentrated annual training cycle of ASA personnel, which comes in
July and August 1972. All persons who have gained
experience in antarctic operations are encouraged to
contribute their accounts of lessons learned for inclusion in this book. Descriptions should be in workingman's language and accompanied by sketches if appropriate. Here are some examples of lessons learned:
—Every year metal rods or similar devices are used
to measure the thickness of the annual sea ice. The
rods freeze inside the holes cored for the measurement
stations, and frustrating difficulties follow. The problem was solved by greasing the rods and pouring antifreeze in the holes.
—We tried to minimize melting of the annual ice
road on McMurdo Sound by nailing bumper blocks
to the bridge that crosses from the shore to the ice
over the tidal crack. The blocks were intended to
shake the dirt from the vehicle tires so that it wouldn't
be tracked onto the ice, where it would hasten melting. This scheme was a total failure. Later experiments showed that simply leaving a 2- to 3-inch gap
between the planks of the bridge was effective.
—During March and April 1972 at McMurdo Station, ice crystals were formed in diesel fuel arctic
(DFA) and motor gas. The crystals plugged filters
and froze fuel lines. Experience has shown that this
process is likely to occur when a resupply of bulk fuel
is cooling from about +30'F. to -20'F: during the
annual refueling, ice deposits in the tank bottoms are
agitated, and water particles suspended in the new
product freeze. As the temperatures continue to fall
and as the fuels settle, the ice resettles on the tank
bottoms and ceases to be a problem.
—In the past some of the common causes of fires in
Antarctica have been defective exhaust stacks, burnable materials stored too close to heaters, and smoking
in bed. We have learned that to combat potential
hazards, particularly in the older buildings, exhaust
stacks must be checked frequently to insure that insulation is intact and secure and that burnable material is
clear of the stack. In the normal use of a building or
space, all persons must take care to keep flammable
articles well clear of heaters or furnaces. Men in all
latitudes have learned the hard way to respect the
rule that prohibits smoking in bed.
—Lessons involving crevasse problems in surface
travel have been learned repeatedly since the earliest
explorations. During the Deep Freeze 72 austral summer season, a member of a construction crew near
July-August 1972

McMurdo Station left the approved area of travel in
a Trackmaster, an over-the-snow tracked vehicle, and
drove toward Castle Rock. The vehicle's right track
fell into a small crevasse, and a low-ground-pressure
(LGP) Caterpillar D-8 was sent to retrieve the Trackmaster. The D-8 fell in a large crevasse, nearly 3
meters across and 20 meters deep; fortunately, its
blade and right track kept it from falling more than 1
meter. Two LGP D-8s were then sent to retrieve the
stranded D-8 and Trackmaster, after a team had
flagged all known crevasses in the area. Two small
crevasses were found and filled with snow in the immediate area of the stuck vehicles, and snow was
pushed into the crevasse fore and aft of the D-8. One
D-8 winched and the other pushed the stranded D-8
forward to the area filled in with snow, from which it
proceeded on its own power. Filling crevasses with
snow, though a long, slow task, does permit a safe
means of retrieving vehicles from crevasses when they
are relatively close to the surface. Work in a known
crevasse field requires extreme caution. In this case,
although a team had flagged the crevasses and probed
for others, a fourth crevasse was discovered later in
the immediate area.
These are random samples from Antarctic Lessons
Learned. Readers of the Antarctic Journal are encouraged to submit their comments and contributions to
Commander, Antarctic Support Activities, Construction Battalion Center, Davisville, Rhode Island 02854.

Construction report
Deep Freeze 72
HUGH F. BOYD, III
Captain, Corps of Engineers, U.S. Army
U.S. Naval Support Force, Antarctica
JOHN E. PERRY, JR.
Lieutenant, Civil Engineer Corps, U.S. Navy
U.S. Naval Support Force, Antarctica

Under the general supervision of the U.S. Naval
Support Force, Antarctica, the Naval Mobile Construction Battalion 71 (NMCB-71) deployed from
Davisville, Rhode Island, with eight officers and 216
enlisted men and started or finished some 20 projects
this past austral summer at U.S. stations in Antarctica. It was the first season of antarctic construction
for NMCB-71.
McMurdo Station
The most significant project at McMurdo Station
this past season was the construction of the fire sta131

lion/telephone exchange facility. The two-story, 930square-meter building contains working and living
spaces for 11 firemen and two telephone men, the telephone exchange, and storage space for six firetrucks
or tractors. This was an ambitious project for one
season, and its completion is a tribute to NMCB-71
in its first antarctic season. An incinerator building,
containing two 140-kilogram (300-pound) per hour
incinerators, was constructed and is being tested to
determine its effectiveness and its role in the McMurdo waste disposal program.
The third increment of the Elliott Quay protective
facing—approximately 50 meters—was completed this
season. By using the offloading areas of increments
one and two, the cargo ships did not have to reverse
positions during this season's construction. Unfortunately, a March storm, combined with severe undercutting of ice behind the facing, destroyed major sections of all three increments. An ice wharf has been
designed at the Naval Facilities Engineering Command, U.S. Atlantic Fleet, for use this coming season.
Four T-5 prefabricated, modular buildings were dismantled during the season. One was sent to Amundsen-Scott South Pole Station and erected as part of the
construction camp; one will be erected at Williams
Field as a garage; and two were stored.
The major earthwork project this season was the
leveling of the helicopter pad. A total of 17,500 cubic
meters of permafrost and rock were blasted out, and
more than 2,200 cubic meters of fill was hauled in and
graded. The project was suspended in December
when the helicopters could no longer safely operate
from the annual ice. The earthwork and the spraying
of the pad with a diesel fuel/C-121 engine oil combination for dust suppression improved the helicopter
landing area considerably.
One JP-4 pipeline and one diesel fuel pipeline (approximately 2,600 meters) were installed from the
tank farm in The Gap to a terminus at Scott Base.
Many sections of pipe leaked because of age and
stresses previously placed on them. Some welding will
be required next season to repair all leaking sections.
Construction on the communications transmitter
building began this season. The foundation, floor,
exterior walls, roof, and interior wall studs on the 15by 37-meter single story building have been completed.
Perhaps the most frustrating project for NMCB-71
this past season was the three berthing complexes of
12 vans each at Williams Field. The vans, manufactured by a contractor, were not well made and had
sustained some damage in shipment. The result was
that many repairs were required in the field, and
three times the work originally programmed was necessary.
Other projects completed at McMurdo included
the drilling of 99 holes for antenna guy anchors, com132

pletion of the 92-meter waste water dilution line at
PM-3A, and balancing the heating systems in several
facilities.
Amundsen-Scott South Pole Station
The most significant work accomplished at the new
Pole Station complex was the completion of snow
processing for the geodesic dome foundation. Erection
of the dome was started with the placement of the
foundation blocks and the building of the dome base
ring. About 80 percent of the steel utilidor shell was
installed.
The construction effort again was hindered by the
unreliability of the Peter Snow Miller used to process
the snow foundation. Although the unit was operable
for longer periods during Deep Freeze 72 than in Deep
Freeze 71, it still set back completion of the scheduled
work.
Other station construction
The Brockton Station vans were replaced this past
season with the rehabilitated Little Jeana Station vans.
The old vans were then retrograded to McMurdo. In
addition to the vans, a Jamesway storage hut was
erected at the station.
Problems with the rehabilitation of the old Byrd
longwire substation vans precluded completion of Sipie Station this season. At Siple, the 66-meter arch,
which will cover the station's buildings, was completed.
The vans were erected and tested at McMurdo.
Future construction
The major construction effort for Deep Freeze 73
will be at Pole Station, where approximately 120 Seabees are scheduled to complete the snow foundation
and construct the geodesic dome, about 60 percent
of the arch, the utilidor, portions of the mechanical
and electrical utilities and several buildings.
The three former Byrd longwire vans and a T-5
building will be flown to Siple and installed under the
arch. The men at McMurdo Station will complete
the communication transmitter building and the helicopter landing pad, construct a fuel line to the helicopter landing pad, a catwalk around the frozen food
storage facility, a vehicle storage facility, and a water
line to the photo lab.
Key construction personnel
Task Force 43 Assistant Chief of Staff for Civil
Engineering: Commander Thomas L. Boennighausen,
CEC, U.S. Navy. Construction and Equipment Officer: Captain Hugh F. Boyd, III, EN, U.S. Army.
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South Pole Project Officer: Lieutenant John E. Perry,
Jr., CEC, U.S. Navy. Commanding Officer, NMCB71: Commander William E. Crosson, CEC, U.S.
Navy.

proach proved highly effective and, with a few exceptions, all planned work was completed in 46 days.
Water distillation plant

Nuclear power operations
Deep Freeze 72
PAUL E. LINN
Chief Warrant Officer, U.S. Navy
Naval Nuclear Power Unit
Fort Belvoir, Virginia

During calendar 1971, the PM-3A nuclear power
plant at McMurdo Station established a new record
for continuous power operation of military nuclear
power plants. On September 12, 1971, the PM-3A
passed the mark of 171 days set in 1967 by the PM-1,
a former Air Force-operated nuclear power plant at
Sundance Air Force Station, Wyoming. When the
PM-3A shut down at 1159 hours (McMurdo time),
September 24, 1971, for a planned maintenance period, it had operated continuously for 4,400 hours and
20 minutes—slightly over 183 days.
Crew X, which set the record, was composed of two
officers and 23 enlisted men from the Army, Navy and
Air Force. Lieutenant Commander Albert A. Arcuni
was officer in charge. Chief Warrant Officer Paul E.
Linn was second in command, the plant superintendent.
The PM-3A was built by the Martin Company,
Baltimore, Maryland, and installed on the side of
Observation Hill by Navy Mobile Construction Battalion One. The reactor first went critical on March
4 5 1962, 10 years ago, and was initially operated under
the supervision of a contractor for the Atomic Energy
Commission. In 1964 it was turned over to the Atomic
Energy Commission for operation by the Navy.
Operating data for calendar year 1971, as compared
to previous years, are shown in tables 1 and 2.

A new copper-nickel, flash evaporator, water distillation unit, placed in service in February 1971, performed well throughout the year. Producing 54,500
liters (14,400 gallons) a day, the new unit required
less maintenance than the older carbon steel units,
the oldest of which was disposed of during the year
because of extensive deterioration. Production by a
second carbon steel unit had dropped to approximately 25 percent of rated capacity as the result of
deterioration. Owing to the expected rate of water
usage during the early summer season, it was decided
to overhaul the second carbon steel unit. This task
took more than 500 man-hours of labor. The reconditioned unit produced near rated capacity throughout the summer season.
Table 1. PM-3A electrical energy production, 1962-1971.

Calendar
year

flours at
Power

2 1962
2 1963
1964
1965
1966
1967
1968
1969
1970
1971
1962-1971

3,146
5,333
6,782
7,555
7,471
6,911
5,986
6,244
49,428

Availability
(percent)

64
61
77
86
85
79
68
72
74

Diesel-fuel
equivalent'
of net
Megawatt- production
hours
(thousand
delivered
gallons)

1,803
3,268
2,410
5,240
6,780
7,400
73680
7,620
6,736
6,864
55,801

134
242
179
389
503
549
570
565
499
509
4,139

'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.
3Estimated.
4June 10 to December 31 only. See note 2.
Table 2. PM-3A water distillation, 1967-1971.

Austral summer maintenance period
A new concept was introduced for the annual maintenance period. Whereas in the past the relief crew,
with the help of a few summer support personnel, had
done most of the work, this year a special maintenance
team of 14 technicians plus a supervisor was formed
at the Naval Nuclear Power Unit at Fort Belvoir,
Virginia, and sent to the field in segments to do
mechanical, electrical, and instrumentation work in
accordance with a predetermined schedule. This apJuly-August 1972

Calendar
year

Water distilled
by nuclear energy
(thousand gallons)

Diesel fuel
equivalent of
net production
(thousand gallons) I

1967
1,943
57
63
1968
2,168
1969
2,647
77
56
1970
1,924
1971
83
2,838
'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 distallation unit's
normal output of 600 gallons of water per hour.
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