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i;”ﬁ“ﬁ Underwater Search’

Search for the Wreckage of South African Airways’
Flight 295 was an International Effort in 4500-Meter
Waters—Before Considered Unreachable

A sidescan sonar trace (left) from the Klein “"Smartfish” revealed a typical aircraft debris pattern at the 4450-meter water depths. Atright, a
Sea Beam-generated bathymetric plot provided by the German R/V Sonne showed the featureless area of the wreckage site (noted by the
aircraft symbol), which was flanked east and west by 700- and 1500-meter seamounts

By Michael K. Kutzleb
President
Steadfast Oceaneering Inc.

S outh African Airways Flight 295,
enroute from Taiwan to Mauri-
tius, disappeared into the Indian Ocean
on November 28, 1987, shortly before
its scheduled arrival. The Boeing 747
Combi aircraft. which was carrying
passengers as well as cargo, had
reported smoke in the aireraft and
had just completed an emergency
descent to 14,000 feet whencommun-
ications were lost

Floating debris was located the fol-
lowing day approximately 135 miles
northeast of Mauritius,

Based upon the U.S. Navy's suc-
cess in locating the pingers from the
Air India 747 crash in 1985, the
South African government requested
assistance from the LS. Navy's super-
visor ol salvage (SupSalv). Anagree-
ment was signed on December 3alter
favorable determination under Sce-
tion 607 (a) of the Foreign Assistance
Actol 1961  and turther legal determ-
ination that use of U.S. Navy assets
for humanitarian purposes would not
violate the terms of the comprehen-
sive Anti-Apartheid Act of 1986,

The SupSalv office administers sev-
eral civilian contracts for the provi-
sion of speciahized scarch and salvage
services for various projects. For this
task, the services of Steadfast Ocea-
neering Inc.. the Navy’s prime con-
tractor for underwater search and
recovery operations, were required.

Steadfast. with offices in Falls
Church, Virginia. and Fort Lauder-
dale, Florida. is a leader in the ficld of
underwater search and recovery and
specializes in deep water operations.

Steadlast was prime contractor for
the search for Korean Air Lines’
Flight 007, the Air India 747, and the
space shuttle Challenger.

The hirst order of business was Lo
identily what assets were required
and where to commence the search.
Both the Cockpit Voice Recorder
(CVR)and the Flight Data Recorder
(FIDDR) on SAA Flight 295 were
cquipped with Dukane 37k Hz under-
wiater beacons. These beacons are
activated upon immersion in water
and are designed to survive an air-
cralt crash and help pinpoint the
location of the thght recorders using
underwater acoustic locator equip-
ment. With theorctical detection
ranges for these beacons of up to 2
miles, large arcas can be covered
fairly quickly using suitable pinger
locator systems,

Listening for Beacons

Based on this, it was decided that
phase | of the search would concen-
trate on listening for the beacons;
phase Il would involve the use of
sidescan sonar either to map the
debris if phase 1 was successful or to
continue the search if the pingers
were not located during phase 1.

The Navy's supervisor of salvage,
Captain C.A. Bartholomew. keeps
two pinger locator systems in his
inventory for use in locating downed
military aircraft; his office provided
them for use on this task in response
to an official request from the South
Alrican government.

Each system consists of a towed
hydrophone, a cable, and a topside
processing; display console. The hy-
drophone and underwater electron-
ics housing are pressure rated to
10,000 psi and could therefore be
towed at a sufficient depth to ensure
detection of the beacons in the water
depths in the search area, which
ranged from 2500 to 4500 meters,
Previous tests using these locator sys-
tems had shown a maximum detec-
tion range of approximately 3700
meters under ideal conditions.

A team of U.S. Navy SupSalyv and
Steadlast personnel, headed by Bar-
tholomew, departed for Mauritius

on December 4 to meet with DCA
FComtrmeed om paree 18]
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UNDERSEA/HYPERBARIC
MEDICAL TRAINING PROGRAMS

(including recompression champer Ops)

for
PARAMEDICS RESPIRATORY
EMT's/RN's THERAPISTS
DIVE RESCUE HYPERBARIC TECH's
PERSONNEL PHYSICIANS
DIVE SUPVR's INSTRUCTORS

Certification by
The National Association of Diver
Medical Technicians (NADMT) for
the above diving medical personnel.

Continuing Medical Education
Credits (CME’s) approved by the
Undersea and Hyperbaric Medical
Society (UHMS) 40 Hours,
Category .

HYPERBARICS Int’l. Inc.
490 Caribbean Drive
Located at Ocean Divers
Key Largo, Florida 33037

305/451-2551
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Hotsplicer Systems
Make Permanent Pressure Tight
Cable Splices Quickly and Easily

The Hotsplicer process provides a fast and
highly efficient method of splicing electrical
cables using moulding material compatible
with the cable insulation around crimped or
soldered joints in the cable conductors,
using one of the range of Hotsplicer Presses.

COntrnt and losteomeatation Cabies

A Full Range of Presses, Molds &
Moulding Materials Available from:

H HOTSPLICER CORP

WVEST CUAST OF FiCE
B1A) RHS TR14

BOx 394
WALCONDA ILLINDIS BDOBS
(312)526- 1900 FAR (317526 a2
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and SAA personnel, Bartholomew,
along with Tom Salmon and Bill
Walker of the SupSalv office, assisted
the DCA executive committee in the
planning phase of the search.

The writer was inoverall charge of
the Steadfast project team, together
with Dr. Johan Strumpfer of the
South African Institute for Maritime

Steadfast's search sonar used Klein Associates’ dual-frequency "Smartfish” at one end of

throughout both phases of the scarch
effort.

The Sonne also had a video sled
;lhmohlainigg photos
of the seafloor in water depths of up

10 6000 meters. The R/ V Africana, a
South African fisheries research ves-
sel outfitted with a hull-mounted
acoustic listening system, was also

a 9000-meter coaxial towcable. Multiplexed signals were processed and recorded topside.

Technology. All available loss data
was collected for analysis. Using me-
teorological data and positions of
floating wreckage obtained by var-
tous search aircraft over a two-day
period following the accident, debris
set and drift were calculated to derive
a projected impact position, This
position was then compared to other
data, such as the projected flight
path, to define a preliminary search
arca for the phase | search.

An International Effort

The search was truly an interna-
tional cffort. Equipment came in
from around the world and had to be
cleared through customs, transported
across the island to Port Louis. un-
packed. set up, and tested. Pinger
locator systems, navigation systems,
winches, and A-frames were needed
for cach of the two vessels and had to
be ferried to the ships at anchor since
all berths in the port were [ull. Re-
tricval of floating debris by commer-
cial and South African naval vessels
was still an ongoing ctfort,

Two ocean-going salvage tugs from
Pentow Marine in South Africa, the
Wolraad Woltemade and the John
Ross, were providbd as platforms for
the first phase of the search, A Ger-

Al ety
man research vessel that was operat-

ing in thearea, the Sonne, was tasked

. T 4
to conduct a bathyvmetric survey ol
the searcharea using a General Instru-

ments Sea Beam y yosyvstem, This

‘information proved to be invaluable

used during the phase I pinger search.

An Argo navigation chain, using
shore sites on Mauritius, Rodriguez,
and Cocos Island, was set up and
operated by Geoteam, a Norwegian
survey company. The system could
only be used during the day because
ranges to two ol the sites exceeded
the maximum nighttime range o? the
system. This resulted in the use of
GPS satelhite positioning during the
night alter the Argo signals were lost.
With the two systems, accurate posi-
tioning was possible approximately
I8 hours per day.

The Wolraad Woltmade got under-
way on December |1, with the John
Ross joining the search the following
day. A test pinger was dropped near
the area in 3600 meters of water, both
to test the locator systems used and
to serve as a standard to compare
with the sounds actually detected
during the operation. The Africana
arrived on seeneto assist on December
17

Trial runs conducted on the test
pinger conlirmed that the towed loca-
tor systems were indeed capable of
detecting the pingers in the prevailing
waler depths. A consistent detection
envelope of | mile was observed,
which resulted in the selection of |-
mile spacing for the search tracks.
This gave an overlup of 100% to
ensure that all arcas were covered,

Phase | continued until January 2,
1988, when we felt that the batteries
in the pingers would have been ex-



square miles with the three ships dur-
g this phise

Once phase I wis completed. the
team decuded 1o demobilize all assets
and plan tor phase 11 the sidescan
sonar scarch Al of the data used in
the preliminary analysis was reviewed
and refined. and new bits of informa-
tion were added

I)tl:in;, one of the Sonne’s video

:um _newspapers and several pieces
nl mail were observed on the bottom
in onc arca. |his arca was along the
L.I.|{‘l1|‘I{LI‘J (’Lbll\l’l’lfld\l\ coincided

‘with the flight_path, and also fit in

well with the best estimates of the
projected impact position of the air-
cralt. Based on this information, an
arca of hq_,h [‘Ifl)hdhl|l_l-)_'-_l-'ll_l..‘l\l.lrln}_., .
X 10 X 10 miles, was selected as the prim=

.lr\‘ arca ol interest for the pﬁ.nc 1T

snn.ir scun.h

pinger IUL.:lur ph.m. were not suita-
ble as platforms for a deep sonar
search due to their inability to main-
tain the slow search speeds needed

Lhe Omega 801, a 65-meter supply
vessel with varable piteh propellers
and a large open deck, was chartered
to serve as the platform for the sonan
scarch

Around-the-Clock Reliability
During the break between phases |
and 1, we deciuded to replace the
Argo navigation system with a sys-
tem that would provide reliable navi-
gation around the clock. A Geoloc
system owned and operated by CGG,
a French geophysical survey company
wis contracted to provide the high
accuracy positioning required during
the phase 11 sonar search. Geoloc,
which is manufactured by Sercel,
operates in the 2-mHz band using a
spread spectrum technique and has a
maximum range of approximately
1000 kilometers. Radiated signal
strengths are kept below the ambient
noise level to eliminate interference,
and the system is immune to the tro-
pospheric and sky wave interferences
s0 common to other medium- and

“Smarthish, " a dual-frequency (50 o1
100 kK Hz). tull-occan-depth towlish.
Fhe signals were muluplexed at the
towlish and passed through a 9000-
meter coaxtal toweable to the Klein
topside processing, recording, and
display cquipment  Fhe winch con-
sisted of a traction unit/ power pack
and a take-up reel capable of storing
up to 14,000 meters of towcable. A
hydraulically operated A-frame was
used for launch and recovery of the
towfish, with an occanographic sheave
for fairleading the toweable over the
side.

Fhe search team got underway on
January 22 and arrived in the prim-
aryarca the following morning. High
winds and rough scas from a nearby
tropical depression prevented the
sonar fish from being launched for
the next 36 hours, so this time was
used to lock inand calibrate the Geo-
loc navigation system. By Sunday i

evening, January 24, the weather had
abated sufficiently to permit launch
of the sonar fish. and the first line was

SUR-LOC
The Ultimate in
Offshore Rigging

SAFETY

QUALITY

SPEED

One Piece Shackle
Bolt Cannot be Removed

No Tools Required
316 S.S.

Fowler Resources
River Ridge, LA

Representing
Sur-Loc

P.O. Box 750

(504) 738-7833 Fremont, IN 46737

(219) 495-4065
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Tide.1: Rise & Fall™ instantly predicts times and heights of high

and low water at more than 3,200 coastal locations in North
America. The PC-based program accurately plots a daily tide

curve in attractive character graphics on the screen. Tide.1
eliminates tedious table lookups and is loaded with special features.
* High and Low Tides * Daily Tide Plot
* Sunrise and Sunset + Daylight Saving + Several printer

* Tide Calendars* * Feet or meters and file formats
Choice of Regions: - New York and New England - Mid-Atlantic
Coast = Southeast and Gulf Coasts - West Coast and Hawaii» Central

America and Caribbean - Alaska and British Columbia «East Coast
Canada

Requirements: Tide.1runs on an IBM PC or compatible with 384 KB

and DOS 2.0 or above. A hard disk or math co-processor is NOT

necessary.

*Tide Calendars require Calendar Creator Plus ™ published by
Channelmark.

Tide.1: Rise & Fall for 1988 and 1989, any 1 region, is only $99.95.
Additional regions are $49.95 each or all 7 regions at the special
price of $299.95. Yearly updates (per region) are $49.95. Calendar
Creator Plus can also be purchased for $49.95.
To order: Call Toll Free (800) 456-TIDE
or send check or money order to Micronautics, Inc.,
70Zoe Street, Suite 200, San Francisco, CA94107

VISA and MASTERCARD welcome
30 Day Money Back Guarantee

TARNE B &2

Tide Prediction Sofravare for the IBM Personal Computer

* Help Windows
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from—
Engineering
Associates

Model
2577-SH-H

The model 2577-SH-H is the latest
from a host of custom built handlers.
One man easily operates this efficient
and durable unit. Especially designed
for all boom handling, its features
include—

* Shop, Ship, Deck or
Barge Mounting

* Variable Speed

* Large Capacity

* 1 Man Operable

Engineering Associates are specialists
and custom handlers are available for
any market and for all uses. Tell us
about your needs.

ENGINEERING
ASSOCIATES

5115 Lewis Avenue
Toledo, Ohio 43612
Tel. (419) 476-6415
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The ultimate in metal
detection technology!

Extreme sensitivity for lerrous metals Almost
every major wreck in 20 years, has been located
with a Proton magnetomeler The Fishers Proton
215 made lor underwater salvage work and will
operate lor months without adiustment. LED
readout pinpoints wiecks accurately. e Low
cost & |000" range e Shipped ready lo go
e [wo year warranty $4.350 00
J W FISHERS MFG. INC.
ANTHONY STREET
TAUNTON MA 02780
1[800) 822-4744 .
fin MA) (508) 822-7330 =
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started just after midnight.

Towing a sonar fish 45 meters off
the bottom in 4500 meters of water at
the end of a 9000-meter wire is no
small feat; thus the first search line
was run in an arca of relatively flat

site itself, the bottom was flat and
featureless, which greatly assisted the
search team in mapping the arca and
flying the towfish at the low altitudes
required for the high resolution sonar
imaging.

“As a gauge to measure the complexity of this task, consider that
the deepest location of a lost object to date was the R.M.S. Titanic
discovery in 1985. [She] was located in less than 4000 meters of
water—or over 500 meters shallower than the South African

747.”

topography. This allowed the opera-
tors to become familiar with system
control and response before tackling
the more difficult, central portion of
the area where the aircraft wreckage
was believed to be located. The Sea
Beam charts of this high probability,
central area showed several peaks ris-
ing 600 to 1500 meters off the sea-
floor amidst generally rough terrain,

The 50 kHz sonar operating on a
scale of 300 meters per side was used
for the search. Lane spacing of 300
meters was chosen to give a theoreti-
cal overlap of 100%. subject to steer-
ing errors, navigation system error,
and an anticipated offset in the tow-
fish track relative to the search vessel.
This track offset was actually observed
to vary from 0 to 200 meters during
the course of the search.

Successful Search Line

The second search line was run
through the center of the area, and a
promising contact was noted on the
sonar records. Subsequent runs over
the next two days showed a typical
aircraft debris pattern, with picces
spread out over a 100 square meter
section of the bottom,

News of the discovery was passed
to the DCA executive scarch com-
mittee on January 27.

Sonar mapping continued for a-
nother week using shorter range scales
and the 100 kHz system for higher
resolution and greater detail of the
various picces of debris. The largest
piece in the debris field measured 40
meters long by approximately S meters
wide, with most picces measuring less
than 5 meters in overall size,

The water depth at the site where
the wreckage was located was 4450
meters. Rocky terrain existed within
2 miles cast and west of the crash site,
with mountains rising 700 to 1500
meters from the ocean tloor. At the

Jor more than 14

Although the sonar portion of the
search was almost immediately suc-
cessful, it was by no means an easy
task. Steadfast personnel had con-
ducted numerous search tasks in water
depths ranging from 2000 to 3000
meters but had never searched in
depths of 4500 meters.

As a gauge to measure the com-
plexity of this task, consider that the
deepest location of a lost object to
date was the R.M.S. Titanic discov-
ery in 1985. The Titanic, close to 300
meters in length, was located in less
than 4000 meters of water—or over
500 meters shallower than the South
African 747. The entire fuselage of a
747 aircraft measures only 69 meters
in overall length, and from previous
experience it was predicted that the
aircraft would be broken up into
numerous small pieces and spread
out over the bottom, thus making
detection difficult at best.

The wreckage was indeed broken
up and spread out as predicted, but
the experience of the sonar operators
in interpreting the records, as well as
the excellent quality of the records
themselves, resulted in the successful
completion of the task in spite of dif-
ficult operating conditions in water
depths previously considered unreach-
able. ssv

Michael K. Kuizleb
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