
APT system, however, continued to function as de-
signed and for several days was McMurdo Station's
only source of weather data, other than local obser-
vations. During this period, surface and 700-milli-
bar analyses were continued, using only APT data
and local observations. Following the return of nor-
mal communications and the resumption of con-
ventional weather reporting, the analyses that had
been based on the APT data were verified as es-
sentially correct.

Photographic identification of the jet stream and
other systems along and approaching the flight
track between Christchurch and McMurdo has as-
sisted forecasting for this route. Further study of the
appearance of these systems in APT photographs
will no doubt greatly improve the accuracy of flight
forecasts and may, in time, even negate the mete-
orological requirement for stationing a vessel be-
neath this air route.

Further Development
With only one season's experience in the use of

APT data, we must be wary of making strong rec-
ommendations, even though initial successes seem
so evident. Some recommendations, however, de-
serve consideration:

First, there is a need for recorders that will render
the full resolution of the pictures obtained by satel-
lite cameras and transmitted to the ground station.
The Fairchild-Stratos recorders in current use are
prototypes which subsequent experience and re-
search must necessarily improve.

There is also a need to develop a portable APT
receiver that can easily be deployed to remote areas
or placed aboard ship to support operations at some
distance from a regular APT ground station.

As mentioned earlier, it would be beneficial to
place Nimbus satellites—which are superior because
of both their lower orbital altitude and their coding
system—in opposing orbits so that a given area will
be under identical surveillance every 12 hours rather
than every 24 hours.

In order to derive some objective rules for an-
alyzing satellite ice-reconnaissance photography, it
will be necessary to compare all of the Deep Freeze
67 APT data and other environmental-satellite data
with that obtained during the corresponding period
by aerial ice reconnaissance, icebreaker observation,
and aerial photography of coastal areas (Palmer
Land, Alexander Island, the eastern Ross Sea, the
Balleny Islands, etc.).

A study should also be made of the jet stream,
troughs, ridges, and other systems at the 300-
millibar level. This will aid flight forecasting for the
relatively hazardous 2,500-mile route between
Christchurch and McMurdo Station.

Operational History of the
McMurdo Station

Water-Distillation Plant
JOSEPH B. GREEN, JR.

Lieutenant, CEC, USN
Naval Nuclear Power Unit

Fort Belvoir, Virginia

The water-distillation plant at McMurdo Station
is currently in its first winter of continuous opera-
tion. Installation of the plant and the majority of its
associated equipment was completed during Deep
Freeze 64.* In February 1964, initial operational
tests were conducted using a temporary oil-fired
boiler as the steam source. During these tests, the
saltwater-intake system froze, and difficulties were
encountered in adjusting and operating the distilla-
tion unit. As the equipment necessary to correct
those difficulties could not be received prior to the
next austral summer, it was decided, in early March
1964, that no further attempt would be made to
operate the system during the 1964 austral winter,
and the unit was drained and the equipment placed
in storage.

Early in Deep Freeze 65, a new oil-fired boiler,
which had arrived at McMurdo Station at the end
of the preceding season, replaced the temporary
boiler that had been used for the initial testing. The
distillation unit was operated on a test basis through-
out the 1964-1965 summer season, and it produced
a small quantity of water for use by McMurdo
Station's personnel. Problems with the distribution
system, however, required that the unit again be de-
activated for the austral winter.

Reactivated for Deep Freeze 66, the plant started
producing potable water early in 1966, again using
the oil-fired boiler. On February 19, a test was
begun in which "nuclear steam" obtained directly
from the PM-3A's secondary system was used as the
heat source for the evaporator. The 4,000 gallons
of fresh water produced during this test constituted
the first water production by a desalination plant
using "nuclear steam" from a shore-based reactor.
The test was terminated and the plant shut down
when freezing of the seawater-intake and freshwater-
distribution systems recurred. The plant remained
shut down throughout the 1966 austral winter,
during which a major modification was made.

See accompanying article by U. Whitmer.
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The modification consisted of installing a re-
boiler in the PM-3A Secondary Building to allow
continuous operation of the distillation unit with nu-
clear power. The PM-3A crew completed this task
just prior to the start of Deep Freeze 67. During
the past austral summer, a major overhaul of the
water-distillation plant itself was completed, includ-
ing cleaning and reconditioning the freshwater- and
saltwater-storage tanks. The plant was then ready for
operation, and in December 1966, by agreement
with the Commanuèr, Antarctic Support Activities,
responsibility for the operation and maintenance of
the water-distillation plant (exclusive of the sea-
water and water-distribution systems) was trans-
ferred to PM-3A's personnel.

On December 29, 1966, the plant started sup-
plying potable water to McMurdo Station. This op-
eration used the Cleaver-Brooks auxiliary boiler.
Two weeks later, on January 16, 1967, regular pro-
duction was begun with nuclear-generated steam

obtained via the reboiler. Coupled with the modifi -
cations to the intake and distribution systems ac-
complished by NCBU 201, use of the reboiler has
allowed successful operation of the water-distillation
plant since January. On May 14, the plant produced
its millionth gallon of fresh water, and on July 3,
the millionth gallon from nuclear energy.

On May 9, 1967, a permanent agreement was
executed between the Commander, Antarctic Sup-
port Activities and the Officer-in-Charge, Naval
Nuclear Power Unit, providing for operation, main-
tenance, logistic support, repair, and modification of
the water-distillation plant by NNPU.

This winter's success indicates the feasibility of
year-round operation, and the addition of a second
distillation unit, scheduled for Deep Freeze 68,
should increase the reliability of the water-distilla-
tion plant and allow PM-3A to better serve
McMurdo Station's personnel.

Summary of Research at

U.S. Antarctic Stations During

June and July 1967

Byrd Station

All operations were routine in Stanford Univer-
sity's ultra-, extremely-, and very-low-frequency
(ULF, ELF, and VLF) programs, except from June
16 to July 18, when synoptic VLF recordings were
made for only one minute per hour. Chart and mag-
netic-tape recordings of micropulsations, magnetic-
field intensity, ELF signals, and ionospheric opacity
were maintained. Continuous chart recordings of the
phase and amplitude of VLF stations NSS, NBA,
and NPG were obtained during June. In July, a
VLF receiver was tuned to station NPM at 23.4
kHz and phase-tracking carried out. In addition,
Alouette-satellite passes were tracked and recorded.

The second successful first-orbit acquisition after
as many satellite launches was achieved at 1449
hours on July 28, just 29 minutes after POGO-D
was fired from Vandenberg Air Force Base in
California. Special-purpose telemetry signals were
received during the first few passes, and telemetry
signals from the satellite's VLF receiver were re-
corded beginning on the second day after the
launch.

The observer from the Institute for Telecommu-
nications Sciences and Aeronomy (ITSA) of the En-
vironmental Science Services Administration
(ESSA) continued to make ionospheric and spectro-
photometric measurements for ITSA, forward-
scatter recordings for the Bartol Research Founda-
tion, and all-sky auroral observations for the Na-
tional Research Council of Canada.

Only minor activity was recorded in ITSA's con-
jugate-point program. The maximum absorption re-
corded by the riometers was 17.7 db on June 7.
Auroral displays, though strong, were usually color-
less. Micropulsation activity dropped off consider-
ably toward the end of June.

Four good and four partial 24-hour records of
hydrogen emission were acquired in June as part
of the University of Colorado's auroral program.
The hydrogen either appeared suddenly over the
entire sky or it moved toward and reached the
zenith as soon as three hours after its first ap-
pearance. Because of the diffuse nature of the hy-
drogen and the 30-minute exposure time of the ob-
serving instrument, the borders of the hydrogen
bodies were difficult to delineate.

The U.S. Weather Bureau, ESSA, reported a
maximum temperature of —16.7°C. and a minimum
of —57.2°C. during the two-month period. The
averages were —32°C. in June and —38.3°C. in
July. Only a trace of snowfall was recorded. Clear
skies during the middle of June permitted the first
good ozone measurements to be made at Byrd this
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