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DUTIES OF THE COMMITTEE

Ssection 8,(1) of the Public Accounts Committee Act 1951 reads as
follows:

Subject to sub-section (2), the duties of the Committee
are:

{(a) to examine the accounts of the receipts and
expenditure of the Commonwealth including the
financial statements transmitted to the
Auditor-General under sub-section (4) of section 50
of the Audit Act 1901

(aa) to examine the financial affairs of authorities of 1’
the Commonwealth to. which this Act applies. and of
intergovernmental bodies to which this Act applies;

(ab) to examine all reports of the Auditor~General
(including reports of the results of efficiency
audits) copies of which have been laid before the
Houses of the Parliament;

(b) to report to both Houses of the Parliament, with
such comment as it thinks fit, any items or matters
in those ts, stat ts and reports, or any
circumstances connected with them, to which the
Committee is of the opinion that the attention of
the Parliament should be directed;

(c) to report to both Houses of the Parliament any
alteration which the Committee thinks desirable in
the form of the public accounts or in the method of
kéeping them, or in the mode of receipt, control,
issue or payment of public moneys; and

(d) to inquire into any question in connexion with the
public. accounts which is referred to it by eitherx
House of the Parliament, and to report to that
House upon that question,

and include such other duties ag are assigned to the
Committee by Joint Standing Orders approved by both.
Houses of the Parliament.

1 ()
(iv) v




PREFACE

This report details the findings of the Committee'

inquiry into the Department of Defence'!g amphibious heavy 1:5:
ship (HMAS Tobruk) project. The inquiry was commenced following
the Auditor-General's critical report on the HMAS Tobruk project
in March 1982. Initially the Committee planned to report on the
findings of this inquiry in conjunction with its findings on
other references from the Auditor-General's March 1982 Report,
However, because of the magnitude and the seriousness of the
problems assBociated with the project, the Committee decided to
issue a separate report on the matter, Other items critically
xgzeneiz?nigggnbby tghecAud}::r-General in his March 1982 Report
e Committee X !

335na emne Y and reported in the Committee's

During the conduct of this inquiry the Committee found
that many highly significant events andy documents were not
readily brought to the attention of the Committee by the
Department. Rather, their existence was revealed only after
prolonged investigation and probing inquiry by the Committee. The
Committee was Dot satisfied with this aspect of the Department's
conduct for it believed that a Committee of the Australian
Parliament should be given a full and frank account of all
relevant events and documents pertinent to the matter under
consideration.

During this inquiry the Committee found that the
Department's initial submission and evidence d
reference to the following matters: omitted any

. several severe technical problems with HMAS
Tobruk's design and construction, e.q.,
inadequate air-conditioning, underdesign of
deck mounting of forward cranes, excessive
ship vibration, defective auxiliary boilers,
::Etardninated‘ hydraulic system, an inoperable

angerous sewerage system, and
designed kit locker spgces.y ! poorly

. major deficiences in the Department's overall
management and administration of the project.

. the tragic death of Naval Reserve Cadet
Renneth Dax and the critical findings of the
subsequent Board of Inquiry and the
Department's Review of that Board of Inquiry.

(vi)

The Committee shares the opinion of the Review of the
Board of Inquiry into the Death of Naval Reserve Cadet Kenneth
Dax that.

'With the benefit of hindsight, particularly in
view of the main machinery problems being
experienced, it is arguable that the ship should
not have commissioned when she did, despite the
pressing administrative problems dinherent. in a
further deferral of the.ceremony itself,'l

This report also discusses several allegations of major
faults in HMAS Tobruk's construction. These allegations were
received by the Committee at an in camera hearing. They were
promptly communicated to the Department and the Department was
given the opportunity to respond to the Committee in camera. The
Department chose to discuss these matters in public. The
Committee is now satisfied that these allegations may have been
exaggerated. However, the Committee remains doubtful and
concerned about HMAS Tobruk's watertight integrity in certain
circumstances.

The Committee is most concerned about the variety of
serious problems that were revealed during the course of the
Inquiry. The Committee quéstions the failure of the Department
of Defence to rectify technical problems which emerged during a
project like HMAS Tobruk. The Committee would not have expected
the Department to have mismanaged the acquisition of a major
piece of equipment.

The Committees wishes to emphasise that it does not
question the concept of, or the need for, a ship such as HMAS
Tobruk. Clearly, the existence and operation of a heavy 1lift
ship like HMAS Tobruk is of benefit to the Australian Defence
Forces and the Australian community. Similarly, the Committee in
reporting on the findings of this inquiry does not question the
role of the Australian shipbuilding industry in Defence
projects. The Committee emphasises that it does not wish to
prejudice shipbuilding in Australia, It recognises the valuable
contribution to the Australian economy made by Australian
shipbuilding companies and their employees, and welcomes the
development of this industry.

The Committee believes that the recommendations of this
inquiry will go some way towards improving overall project
management and administration in the Department. However, there
still remains a need for project management in the Department of

1, Review of HMAS Tobruk Board of Inquiry into the Death
of NRC Dax, paragraph 125.

(vii)



Defence and its related organisations ;
substantially, With this in miadr the comicter winr'se

undertaking a detailed and compreh ,
Defence Department's mprehensive examination into the
adninistration in 1984, o ooni  Project

For and on behalf of the Committee,

Senator G, Gecrges
Chairman 9

M.J. Talberg

gefr:ta:y

oint Parliamentar

Parliament House y Committee of Publ'ic Accounts
CANBERRA ACT 2600

28 February 1984
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CHAPTER 1
INTRODUCTION

Historical Background

1.1 HMAS Tobruk, the most recent Royal Australian Navy
amphibious ship, was commissioned on 23 April 1981, Previous RAN
amphibious ships date back to World war 1.

1.2 In 1914 a P and O liner was commissioned as HMAS
Berrima to serve as an amphibious transport for the Australian
Naval and Military Expeditionary Force. This Force seized Papua
New Guinea from Germany in a series of amphibious landings in New
Britain, Bougainville and New Guinea. Since then the RAN has
operated a variety of ships that were either converted to an
amphibious role or were obtained second-hand from overseas.

1.3 In World War II a squadron of Landing Ships Infantry
(L.SI) was formed by converting the passenger ships Westralia,
Manoora and Kanimbla. These ships successfully 1landed up to
brigade size Army and Marine forces, both Australian and
American, into the Phillipines, New Guinea and Borneo,

1.4 For a short period from 1945 to 1952 the RAN operated
four second-hand Landing Ships Tank (LST) and then, between 1965
and 1969, HMAS Sydney was progressively converted for an
Amphibious Transport (LPA) role. HMAS Sydney was paid off in 1972
after having carried many thousands of Australian troops together
with their vehicles and weapons.

The Requirement for an Amphibious Heavy Lift Ship

1.5 When HMAS Sydney ended its operational service without
an immediate replacement, the RAN's amphibious transport capacity
was lost., However, between 1971 and 1974 six Landing Craft
(Heavy) (LCH) ships were commissioned for naval service.

1.6 . These LCH's are small (44.5m x 10.lm x 2m) amphibious
vesgsels of some 503 tons displacement (fully loaded). Built by
Walkers Ltd in Maryborough, Queensland, they have a complement of
16 and can carry three medium tanks. Although versatile they have
a limited load and oceangoing capability. Their range is 3000
miles at 10 knots. (refer to Diagram 1 below)

Diagram 1 - HMAS Balikpapan (LCH No. L126)
{Scale 1 : 600, Source - Jane's
Fighting Shipes 1982-83)




being able to accommodate a large number of troops, The ship was

also required. to operate amphibious craft and helicopters for
ship to shore movement,

1.8 In 1975 the Cabinet determined that the national
defence reguired a ship of this configuration,

1.9 Three options were considered by the Department of
Defence to meet the amphibious 1jft requirement -

1. an amphibious assault ship, or
+ an amphibious cargo ship, or
« two amphibious heavy 1lift ships (LSH) based on
the design of the United Kingdom landing ship
logistic (LSL) class of the Sir Bedivere type,

1,10 A single LSH was selected as a core force element
which, according to evidence given before the Committee ‘'was
more cost effective than producing an  Australian unique

1.11 On 9 March 1976 the Minister for Defence announced that
the LSH would be named HMAS Tobruk, The contract for the ship's
construction was awarded on 21 November to. Carrington Slipways
Pty Ltd., of Tomago NSW. 1977, The construction cost was
estimated to be gome $36m  (at February 1977 prices) and a
delivery date was set for 21 June 1980.

Bagic Design and Capabilities of HMAS Tobruk,

1.12 HMAS Tobruk's design is based on the Landing Ships
Logistic (LSL) class operated by the Royal Fleet Auxiliary of
the Royal Navy. Tables 1a and 1B, below, summarize the major
charaﬁteristics of the LSL class and include those of mMas
Tobruk,

1.13 HMAS Tobruk is 'an update of the British Sir Bedivere
group whose design has been modernised and modified to meet
Australian conditions'.2

1.14 The ship (outlined in Diagram 2 below) is of a
roll-on/roll~off hull design with bow doors and bow ramp and a
combined stern door ramp, Between bow and stern doors is the
Tank Deck on which a squadron of battle tanks can be- carried or
any other equivalent size mix of Army vehicles and guns.

1.15 o combined ramp/hatches connect the Tank Deck to the
Upper Vehicle Deck which can be used as either a stowage for
wheeled vehicles and artillery, as a helicopter flight deck,

1, In camera Minutes of Evidence, p, 3
2. HMAS Tobruk Commissioning Ceremony Booklet, p, 7

fitted with
sed cargo. This deck is also
gga::'c;ggaggnt::geraiﬂ to handle general cargo or to 1lift

vehicles over the side, "
whic
i side of the Tank Deck are troop messes
Llsb ug:de:égl;er. variety of purposes, from moving tuoofr:’l.si ;:‘:
mal;cu et:ing civiliangs, Aft there is a dedicated helicopter g
;:ck.i Beneath this deck is an eight bed sick bay.

- Tobruk (LSH No. L50)
plagran 2 l'(‘::sale 1 : 1200, Source - Jane's
Fighting Ships 1982~83)

Tobruk is based, is
upon which HMAS 5 pased a!Ilg

1.17 The LSL design, obruk
troops or embarking pers ’
:;E:;}‘:n: firil aan d\}:?ietry gf ways withont dependence on a port.

is designed to:
. beach itself and unload through its bow doors;

to form
n its own side-carried pontoons
‘ ?::gigway to which it can marry its bow ramp;

. 'swim' amphibious vehicles from its stern door;

launch and recover fully loaded landing craft
' via port and starboard davits;

bring landing craft to the stern door to drive
out vehicles;
ive
din craft alongside to rece
: g;ﬂgmen]émaidg stores craned out of the ship
using its own equipment; or

. use its helicopters for ship-to-shore

operations.

1. Refer Illustration 2 and Diagram 2



JABLE 1B - Summsry (eontinusd) 1 Amphibious Logistic Shipe (LSLte)

TABLE 1A - Sumasry Amphlbious Logintic Landing. Ships (LSLte)
Ship Builger Launch Commimaioning. u-y-‘ Tannage L--n-lan- {n)
. Oate Bat, Full Uqht Langth  Seam Qrart
Load  Loa
Camnia Lanlng
HHS SIn Fatefroly 2_5 June 16 a0, 19564 06 3550 3 15, . .
LANCELOY (G]-lqu-. 1963 tona ta:s ! ». ? 194 hind
Uk} 123,1
o,
HHS SIR 19 &pril 17 Dase. 1% 243 5678 3270 115,90 9.6 &3
CALAHAD 1386 tons  tonw 1,
125,1
ca.
HNS S1R8 Hawthorn 20 Jul 18 May 1967 303 5678 3270 113.3 $e .3
BEDIVERE  Laslie 1566 " tons  tons wl, Y *
(Hebburn- 125.1
on=Tyne, on..
UK)
HHS SR Hawthorn 12 Dsc. 14 Sept. 1947 277 5674 3270 115.8 1‘9.‘ 4.3
TRISTRAN Laslie 1964 tons tons wl,
{Habburn- 125.1
onelyns, o8,
03]
HNS SIR Alex 26 Jan., 12 July 1967 168 5678 3270 115, 9.6 43
GERAINT Stephen 1967 tons  tons wl,
(Cleagow, 125,
uK) oa,
HNS sIp Hawthorn 4 Oct, 23 March 1968 171 5678 3220 15,8 19,6 4.3
PERCIVALE is 1957 tone:  tona wl.
(Hebburne 125,12
on~Tyna, aa.
UK)
HMAS Carrington 1 March 23 April 1981 419 5709 3s62 127 18,3 a9
TOBRUX supny- 1980 tona tons oa,
(Yo 5800 3419

Aus Lr-u.)

tonnes tonnes

nta
Nein Engines Guna Spand Complemant  Troops  Crenes Othes Comme
$hip I3
1
2x40m8 17 [} 40534 :liﬂst::; ::n:::z::.lhlﬂ. L13%)
ot N
t::t:ll.zl gu?:wmm‘.. ((':::.“ knota
7320 she corrind
2x40ms 17 0 240-304 lxzﬂ,t::{‘ al;u:l.wl;:;mh;:nﬂ
g:{Aﬂs ln-:yl uulh (not knots ke '.l‘(g.:: s teter
9400 notrmal f o
s ::.n ::uwn in
1" & JA0-534  1x20 ton, etill in service
:Efnm: knots 2x4. 5 ton,
1
a0 vhe elr:hl!
82 off
1x40mn 17 1} J40-534 ;:}n,t::r: oddl Junn,:’
R
90 whp cacried
17 (1] J40-534 1x20 ﬁ:n'; etill in service
CERATNT knote e
9400 hhn
2xa0am 17 2] 340-534 ;:205“::;! still in service
2 Birrises 0
rg:‘cﬂ:u: 10-cy) diessls oot knota
g carrisd)
d LSH. - haavy
0-550  1x70 ton, designste
ToaR S1ucketone TS0 dvote  twprans gy tin HIAE, wiil in
Toseux 'énll ak---l- fitted) h-rlllly " 4a0r hnqubdate of,
9600 bhp lrletl .
knote cru-
1sing)
5



runei (L127)

(L50) and HMAS B

r Bay, Qld

ILLUSTRATION 2 - HMAS Tobruk

at Shoalwate

{RAN official photograph)

1.18 The official rolea of HMAS Tobruk are to participate as
required in:
« Pproviding logistic support for forces

deployed:
.e in defence of Australia and its
Territories;

for contingency plans;

for United Nations operations;

on joint and single Service exercises;

and

.e on civil aid and disaster relief
operations;

carrying out seaborne support operations for:

strategic and tactical movement; and

the lodgement of a force;

moving defence aid cargoes; and
providing an administrative movement
capability for Service cargoes.l

Conduct of the Inquiry

1,19 In his Report presented to Parliament on 24 March 1982,
the Auditor-General commented upon the following aspects of the
Department of Defence Amphibious Beavy Lift Ship (HMAS Tobruk)

Projects
. control over production;

. modifications;
« quality assurance and contractual matters;

« government fuzrnished equipment;
« landing cratt vehicular and personnel; and

. cost escalation.2

1. Minutes of Evidence 17 September 1982
2, The Auditor-General's detailed comments are reproduced

at Appendix A



1.20

1,21

Overall, the Auditor-General concl
unsatisfactory issues arising from the audict :g?:z; the major

.

departmental procedures failed to
[
gep;ﬁgen éi:gs of rte:pgnsibility withir} “éﬁz
ensure ‘ng'
Pt rpimes at weight monitoring was

inadequate consideration was ive

departments responsible for framing tl?evcgnttaZ{

:gnd:::grt\: thalta %ertain important. contractual
cou e enforced

penalty provisions; » Af necessary &

insufficient quality assurance cont

exercised to ensure that the specigi:gl‘ Naxf
requirements for design  construction  and
material would be fully met; and

unsatisfactory administrative processes led .
delays in issuing Government Furnished Equime::

to the contractor.l

In addition to the above comments on the Heavy Lift

Ship Acquisition project, the Auditor~General also commented on

18 other Department of Def

1.22

On 12 July 1982
the Department of Def

comments -

1.23

The Committee also

Departments

Auditor-General in hig March 1982 Report,

1.24

+ the Anphibious Heavy Lift Ship Acquisition
« Mobile Radio Terminals

. Helicopters for FFG-07 Class Guided Missile

Frigates

sought

on  several other  matters raised by

ence matters in his March 1982 Report..

the Committee sought submissions £
ence on the following Auditot-cenera;?g

submissions from other

the

On 17 August 1982 the Department of Defence provided

submissions on the above three items for the Committee's

consideration. Similarl other b '
for the Committee's z:onjs(:{derat:l.on.epammem:B provided submissions

1.25
hearings

The Committee subsequentl

(HMAS Tobruk) item,

Y decided to proceed t.
only on the Amphibious Heavy Lift psl':i.p Acqﬂigg:ﬁ:

1.

PP. 34 to 35, Auditor-General's Report, March 1982

1.26 Five public hearings were heldl as well as five days of

hearings. The Committee had three inspections of HMAS
Tobruk and inspected the shipyards of Carrington Slipways Pty
Ltd, HMAS Tobruk's builder2.

1.27 - Between the first public hearing on 17 September 1982
and the second public hearing on 5 August 1983 the term of the
Thirteenth Public Accounts Committee expired with the
digsolution of Parliament and the Federal election, In May 1983
the Fourteenth Joint Parliamentary Committee of Public Accounts
was established.

1.28 The Fourteenth Committee examined the work undertaken
by its precedessors on items previously selected from the
Auditor-General's March 1982 Report. It resolved to continue
congideration of these items.

1.29 The Committee decided to issue a separate report on
HMAS Tobruk because of the significance and magnitude of its
findings., All other items for which submissions were called for
are reported in the Committee's 222nd Report titled ' The
Auditor-General's Report : March 1982°'.

Continuation of the Inquiry in 1983,

1.30 Soon after the establishment of the Fourteenth Public
Accounts Committee in May 1983 new evidence was received
indicating the need for a continuation and expansion of the
Committee's Inquiry into HMAS Tobruk.

1.31 This evidence revealed that there were major problems
and significant events in the Tobruk project NOT brought to the
Committee's attention by the Department during the September
1982 public hearing nor included in the Department's submission
of 17 August 1982. These included, amongst other things, the
tragic death of a 14 year old Naval Reserve Cadet Kenneth Dax on
board HMAS Tobruk on 16 December 1981.

1,32 On 25 May 1983 the Committee informed the Department of
its decision to continue its Inquiry into HMAS Tobruk. The
Committee requested a further submission from the Department
commenting on the Department's management of the Tobruk project,
addressing in particular the controls exercised over production
and the design changes made to the ship, and the death of KRC
Dax.

1.33 The Department was also asked to comment on and provide
the Committee with the following documents:

. HMAS Tobruk Board of Inquiry into the Death of
Naval Reserve Cadet Kenneth Dax, and

« Review of HMAS Tobruk Board of Inquiry Into the
Death of Naval Reserve Cadet Kenneth Dax.

1. Refer to Appendix D for details
2. Refer to Appendix E for details



1.34 Part 1 of the Department's further subi
received on the 23 June 1983, Part 2 was xeceiv:dm?:l'g'jilotn d:;:

earlier on 15 June 1983.1 The Board of Inquiry Report and Review

of the Board of Inquiry Report
o e ard of Juge 1)9,83.1?0 were received from the Minister

1.35 The Review of thé Board of Inqui Report pro

a very significant document and is at. quperr}’dix I:;?of %hlzei!e;z::f
the copy contains certain deletions so as not to identify, by
name or rank, individuals (both Service personnel. and civilian
public Bervants) who have no opportunity to respond to
criticisms of them in the Review Report, The Committee. requested
and received (on 2 August 1983) a further copy of _the Review of
the Board of Inquiry Report without such deletions,3

1.36 Research of the above material led to ¢
of a detailed 'Chronology of Events' at Table 2 belizw::onst::uction

1.37 This chronology, together with the two sub:

:t‘:he iDepl;rtmexL% of Defg;\c; and the Review of8 ! &iasjﬁ%:':dfrg?
nquiry Repor prompted the Committee to hold

of hearings6 and inspections? during 1983, ® further series

1. Refer to Appendix C for details
2. Refer to Appendix I
3, ibia
4. Refer to Appendix B and C
5. Refer to Appendix H
6. Refer to Appendix D
7. Refer to Appendix E
10

23

15

21

Aug 1973

Aug 1975

1976

Mar 1976

Sep 1976
Feb 1977

Mar 1977

May 1977

Jul 1977

Sep 1977

Nov 1977

Jan 1978

Sep 1978

TABLE 2
CHRONOLOGY QOF EVENTS
ABR1921 'Instructions for HMA  Building,
Undergoing Modernization, Conversion or.

Extended Refit' issued by the Department of
Defence (Navy Office) to replace MOD UK BR
1921 previously issued

Cabinet approval of LHS (Heavy Lift s5hip)
project (initial project cost $41.7m, at April
1975 pricesj

Army Office advises Navy Office that weight of
embarked troops will be 2500kg

Minister for Defence announces LHS to be named
HMAS Tobruk

Tenders called for HMAS Tobruk's construction

Administrative Services invites tenders for
HMAS Tobruk's four landing craft

Navy Office does preliminary assessment of
Carrington Slipways' quality control system

Programmed date for letting HMAS ‘Tobruk's
construction contract (not met)

Defence requests Administrative Services to
negotiate a contract for BEMAS Tobruk's four
landing craft with a UK company

UK Company advised Administrative Services
that HMAS Tobruk's Landing Craft will have
reserve buoyancy and be stable if filled with
water; they will, however, have a loll of 6
degrees

Commonwealith signs contract with Carrington
Slipways for BMAS Tobruk at a construction
cost of $36m, at February 1977 prices

UK company advises Administrative Services
that HMAS Tobruk's landing craft will conform
with swamping requirements

Carrington Slipways advise Navy Office that
computer estimates of HMAS Tobruk show it will
be overweight,

Refer to Appendix E
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Sep 1978
Oct 1978

7 Feb 1979
16 Feb 1979

May 1978

26 Sep 1979

10 Jan 1980

6 Feb 1980

18 Feb 1980

1 Mar 1980

21 Jun 1980

16 Dec 1980

Jan 1981

19 Jan 1981

Pirst steel cut at shipyard

Navy Office becomes aware that Carrin
sliways is using steel plates thicker mﬁ
gg:gi:gts imperial specification, construction

HMAS Tobruk's keel laid down

Correspondence between members of Navy Offic
re strong disagreement as to ywozking
relationships and responsibilities at
dockslde, Navy's Overseer's role clarified 'to
ensure specific atandards are met!

UK company £inds unsatisfactory result
simulated swamping tests done ony HMAS Tob::ﬁ'e:
landing craft as measured against RAN two
compartment swamping criteria, Defence and
Administrative Servies advised

Ascertained that HMAS Tobruk embarked tro
will weigh 3400kg (not 25! b
N isen g 500kg as previously

Carrington Slipways -submit clai
for 105 'excusable delay' days m fo Defence

Defence advises UK compan that furt]

zﬂgtazzz 'awamg tgsts on HHAsyTobruk'e landl;:;
required as Defen

e Erens ce will analyse the

Commanding officer {in command at time of
accident) commences 'st o
Beedde e gtand by ship during
HMAS Tobruk launched at Tomago, NSW

grﬁinal handover date of HMAS Tobruk (not
e

HMAS Tobruk's maiden voyage )
refuses to start ahead yage, port engine

Defence does weight tests, ascertained t
HMAS Tobruk 297 tonnes (8.9%' overweight) hat

'Pinal Installation Inspection' of HMAS Tobruk
sevwerage gystem attempted bul ' *
because of failure ® ¢ aborted

12

19~22 Jan 1981

23 Feb 1981

Mar 1981

Mar 1981

17-19 Mar 1981

19 Mar 1981

" Apr. 1981

6 Apr 1981

11 Apr 1981

23 Apr 1981

‘May 1981

'getting to work' of RMAS Tobruk Sewerage
system attempted at sea but abandoned due to
several midship tank overflows, faulty pumps
and alarms

Defence accepts Carrington Slipways claim of
105 ‘excusable delay' days (submitted on
10 Januvary 1980)

Audit seeks clarification from Defence of
policy on HMAS Tobruk fuel usage because Of
concern about ship weight increase

pDefence. adviges Audit that HMAS Tobruk fuel
policy only promulgated in March 1981 and was
an oversight

Further trial of BMAS Tobruk sewerage system
attempted in presence of Navy Overseer but
very unsatifactory

End of Defence approved ‘'excusable delay’
contract period of 271 days from original
nandover target of 21 June 1980

Practical swamp test by UK company on craft.
similar to HMAS Tobruk's landing craft
unsuccessful

HMAS Tobruk's Marine Engineer Officer (MEO)
resigns, reasons include dissatisfaction with
management of build, incoming MEO is granted
his rank 6 months ahead of normal time

Carrington Slipways hand over HMAS Tobruk to
RAN (203 days late) against original contract,
22 days late against amended contract, 'Report
of Inspection of ship Priox to Acceptance into
Service in HMA Fleet' read for first time (but
not signed) - sewerage system not listed as
deficient

HMAS. Tobruk commissioned, major sewerage spill
occurs in forward tanks

Defence. formally advises Administrative
Services of HMAS Tobruk's weight problems and
comments on Administrative Services not
instructing Carrington Slipways about contract
performance

13



14 May 1981

18 May 1981

11~12 Jun 1981

10-16 Jun 1981

23 Jul 1981

31 Jul 1981

Aug 1981

14 Aug -

11 Sep 1981

19 Aug 1981

15 Sep 1981

Second reading of HMAS Tobruk's 'Report of

Inspection of 8hip Prior to Acceptance into

Service in KEMA Fleet' but Commanding Officer
refuses to sign becavse of 76 pages of
deficiencies, repeat of second reading now
necessary ’

Major sewage spill aboard HMAS Tobruk in
Sydney, extensive system damage and expensive
repairs  but no investigation. Results,
described as 'flood, uninhabitable'., HMAS
Tobruk and Fleet Marine Engineer Officers view
spill, Fleet Medical Administrative Officer
re:f)ozts to Fleet headguarters his concern for
safety

HMAS Tobruk's Project Design Manager addresses
problem of sewerage vents during ship visit
(only instance of direct involvement of the
Navy Design Branch at shipyard)

Carrington Slipways £it non return valves to
forward sewerage tanks, improve switches and
set chlorination units to work

RAN formally accepts HMAS Tobruk for
operational service into the Fleet

'Report of Inspection of Ship Prior to
Acceptance into Serxvice in HMA Fleet' read
again and signed by the Commanding Officer -~
sewerage system still not listed as deficient
(Repeat of 2nd Reading)

HMAS Tobruk's project cost now  $59.2m
{42% increase), construction cost now $49.4m
(37% increase), all increases due to
escalation and modifications

Carrington Slipways and other contractors do
rectification work during ‘'Post. Shakedown
Availability', not regarded as shipbuilder
liability

Navy modifies HMAS Tobruk's sewerage vent pipe
{thought critical to Dax death), work
undextaken by contractor in Brisbane to
specifications provided by Naval Design Branch

Defence General Overseer and Superintendent of
Inspection East Australian Area writes to
Director-General Naval Production about former
problems with Carrington Slipways formal
quali;y control processes concerning HMAS
Tobru

14

6 Oct 1981

4 Nov 1981

10 Nov 1981

23 Nov 1981

Dec 1981

prior to 14
Dec 1981

14 Dec 1981

16 Dec 1981
17 Dec. 1981

19 Dec 1981

13 Jan 1982

22 Jan 1982

Feb 1982

24 Mar 1982

19 May 1882

Tobruk Commanding Officer writes to
g??icto: of Fleet Maintenance with details and
problems surrounding the duties of 'Personnel
Standing by Ships Building'

systems Handbook received by HMAS
ﬁgm bu{ not issued, remains in store until
after Dax death

Troops disembarked at Melbourne from HMAS
Tobruk after Exercise Kangaroo 81

£ Shipwright for HMAS Tobruk leaves HMAS
gggguk p:ggectg., new Chief Shipwright received
no prior training related to HMAS Tobruk

Audit asks Defence to comment on Audit
observations

Exhaust fan (of less than specified diameter)
s:t;:ing head 3DZ4 where WRC Dax gassed removed
for repair

Sewage gassing of NHaval Reserve Cadet Kenneth
pax occurs at 3DZ4 Heads,

pax dies in hospital

et Commander convenes Board of Inquiry,
g}):oner's post mortem conclusion is Dax died
of cerebral oedema

to
Board of Inquiry Report completed, sent
Fleet Plag Office Commanding HMA Fleet

aty Chief of Naval Staff (having received
g:pad%ance‘ copy) directs that Board of Inquiry
Report be reviewed by Dpirector—-General Fleet
Maintenance

Deputy Fleet Commander forwards with comments
Bola’rdY of Inquiry Report to Deputy Chief of
Naval Staff

Audit seeks further comment from
Administrative  Services on HMAS Tobruk
contract

uditor-General's March 1982 Report comments
2n HMAS Tobruk project (viz overweight,
contract enforcement, quality control,
administrative delays)

Review of Board of Inguiry Report completed

15



15

21

12

17
24

17

11

25

15

23

Jun

Jun

Jun

Jun

Jul

Aug
Aug

Sep

May

May

Jun

Jun

Jun

1982

1982

1982

1982

1982

1982
1982

1982

1983

1983

1983

1983

1983

Director~General Fleet. Maintenance forwards
Review of Board of Inquiry Report to Deputy
Chief of Naval 5taff via Chief of Naval
Technical Services

Acting Director-General Naval Design comments
on Review of Board of Inquiry Report to the
Deputy Chief of Naval Staff

Chief of Naval Technical Services comments on
Review of Board of Inquiry Report to Deputy
Chief of Naval Staff

Deputy Chief of Naval Staff issues directions
in respect of recommendations of the Review of
Board of Inquiry

Public Accounts. Committee (PAC) seeks
submission from Defence Department on
Auditor-General's March 1982 Report reference
to HMAS Tobruk project

Submission on HMAS Tobruk received by PAC

PAC resolves to hold public hearings and
inquire into HMAS Tobruk project

Public hearing and inspection held on board
HMAS Tobruk at Garden Island Dockyard, Sydney;
Dept. makes no reference to:

death. of NRC Dax

Board of Ingquiry Report

Review of Board of Inquiry Report

design related problems past and current
on board ship

. project management problems

Y

Fourteenth PAC formed, resolves to continue
investigation into HMAS Tobruk

PAC  seeks supplementary submission from
Defence Department on all matters not referred
to by the Department at public hearing on
17 September 1983

Copy (with deletions) of Board of Inquiry
Report and Review of Board of Inquiry Report
received by PAC from Minister for Defence

Part 2 of Defence Department supplementary
submission received by PAC
Part 1 of Defence Department supplementary

submission received by PAC
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7

2

5

7

14

18-19

©

-3

Jul 1983

Aug 1983

Aug 1983

Aug 1983

Sep 1983
Sep 1883
Sep 1983

Oct 1983

Oct 1983

Nov 1983

Dec 1983

PAC seeks copy (without deletions) of Board of
Inquiry Report and Review of Board of Inguiry
Report from Minister for Defence

Copy (without deletions) of Board of Inquiry
Report and Review of Board of Inquiry Report
received by PAC from Minister for Defence

In Camera briefing

Inspection of HMAS Tobruk and Public hearing
held in Brisbane

Public hearing held in Canberra

Public hearing held in Canberra

Inspection of HMAS Tobruk by PAC during
operations at Shoalwater Bay, Qld and en route
to Melbourne

Inspection of Carrington Slipways Pty Ltd and
Ramsay Fibreglass at Tomago, NSW, by PAC

In camera hearings
Public hearing held in Canberra

In camera hearing

17



CHAPTER 2
THE ORIGINAL REFERENCE -~ EXCRSS WEIGHT

The Auditor-General's Comments

2.1 In his March 1982 Report the Auditor-General noted that
HMAS Tobruk's lightshipl weight was 3619 tonnes, 297 tonnes or
8.9% gbove the contract specified lightship weight of 3322
tonness, The contract weight specifications includeg allowances
for the extensive RAN design changes discussed in Chapter 6 of
this Report.

2,2 During the ship's construction, steel plates of the
required imperial measurement thickness uged in the original
1960's U,K, design were not readily available in Australia,
Thicker metric plates were used by the contractor without seeking
prior Navy Office approval. Navy Office became aware of the
problem in October 1978.

program had indicated the lightship weight was critical and that
it would be exceeded. Examination by Navy Office of the
contractor's main structural drawings confirmed this view, The
Navy Office advised the contractor that it was essential for the
lightship weight to be met and that this could be achieved by
using steel of direct Imperial to Metric conversion.

2.4 An increase in weight above specification was disclosed
by departmental displacement checks and inclining tests conducted
in Janvary 1981, At this time the ship was very nearly complete
having been launched on 1 March 1980 and@ undertaken its paiden
voyage on 16 December 1980,

2.5 It was too late to exercise any worthwhile weight
control in the structural area., Three months after this discovery
HMAS Tobruk was handed over to the Navy (on 11 April 1981),

instruction. The construction specification for the ship defined
the responsibility of the shipbuilder to continuously monitor the
weight during the comstruction and progressively report to the
Department,

2.7 In summary, the audit of production control disclosed
(amongst other things):

+ departmental  documentation lacked sufficient
detail in assigning functional responsibilities
for. weight monitoring within Navy Office

1. Ship's weight (not including fuel,water or ammunition)
2. Refer to Appendix a
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. cult: was experienced in comparing the
gé:i:agto¥'s advise% computer estimates of the
ship prefabricated unit weights with Navy Office
design weight calculations because of
differences between the contractor and Navy
Office weighing systems

he shipbuildin contract did not include
;enalty grovisiogs vhere the contracted agreed
weight was not achieved

The Department's Submission

. In its submission of 13 August 1982 the Depa:"t:mem:
iggeed with the Auditor-General's findings.l It stated that:

- new Defence Navy Instructioq on weight
x:on:l.tor ing in new ship construction has been
promulgated,

Contractor Weight Control Procedures

i - ts
. The Committee discussed the Auditor-General's commen:
gng Tobruk's excess weight with the Department at its public
hearings on 17 September 1982 and 7 septembeq 1983.. It alsg
raised the matter with the contractor at a public hearing on 1
September 1983.

. . e Committee heard evidence that weight monitoring of

ihto shipmwas a responsibility of the contractor under the
contract, The contract called for the contractor to p:oducel a
quality control plan. One element of the quality control plan
was weight control procedures.

) Department's
.11 The Committee observed that throughout the e t
:pecifications for HMAS Tobruk, weight control and weight saving
measures were stresaed,

2,12 At section 1.2.8 (v.l) of the specifications it is
stated that: i

High tensile steels to Lloyds AH and DH qualigles
are to be used during construction to give weight
saving, together with a high standard of strength
and robustness.

2,13 Later 1in section 1.10 {v.1) the specifications
stipulater

Weight control during construction of this ship is
of gthe utmost importance. The shipbuilt_ier is
required to keep this continually under review and
when working drawings are prepared, all proposals
are to be clearly analysed with a view to weight
control.

1. Refer to paragraph 11 of Appendix B
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2.14 Under the heading of 'Ship Chara
of the ship's specifications says, (gt le:tf:;rlj:.’;fg)':' volume 2

Scantlingsl as shown on appropriate

design
guidance: drawings h 3
gaidanc weight..?. ave been selected to ensure

2,15 Further, in section 1.8 of vol '
. ume 2 of
Specifications where weight control procedures are %u:{‘fneg?igl'::

following subsectiol .8.81) '
controiling popeces n  (1.8.81) emphasizes the importance of

It is mandatory that the Shi

stated in this Chapter be aghegzgiggo.Cr%:eri;
essential, therefore with particular respect to
stability, trim, strength, speed, endurance and
deadweight capacity, that a weight control and
monitoring programme be implemented,

2,16 Before signing the contract on 2

1l Nove
Department assessed the contractors quality contzgllbe;ys]i:gem gg:
a variety of aspects, including weight control monitoring,

2,17 The De
control sygtemszpartment found that the contractors quality

did not completely satisfy the Australia

n
(AS 1822)..,, However we became convinced flf::dgig
intentiona to produce the quality were sound ....
it was not until gome time after signing the

contract .,.. t
Standard.2. hat he reached the Australian

2.18 Evidence was given to the Commi.
ttee th
?:g:rtznie:tt;:rtéeodj e%tét): it:sthown q!:xality assurance 1: t'drgg:ve:gg
: rather than early that th
overweight!, However this evidenge conttead;.’::ssel ::s
Auditor-General's statement that: €

In September 1%78 the contractor advise
Office that its computer estimates for thedwei‘;xz
monitoring program had indicated the lightship
weight was critical and it would be exceeded.
Examination by Navy Office of the contractor's
main structural drawings confirmed this view
According to departmental records the qualit;'
assurance reports indicated that the steel ordered
by the contractor met the contractor's
requirements, but did not draw attention to the
fact that the steel ordered was heavier than the
United Kingdom specified material,4

1, Set of standard

. et e e andard dimensions for parts of the ship
. Minutes of Evidenc 9.

3. ibid o 17.9.82

4. Report of the Auditor-General, March 1982, p.29
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2.19 The Department made the first assessment of the
contractors quality control system on 23 and 24 March 1977. The
contract was signed on 21 November 1977, It was not until 1980
vhen the final version of the quality control plan was approved
in all elements. In 1979, during finalisation of this approval
process the Department discovered that the contractors

weight control procedures were not sufficient.

2,20 By this time the ship had been launched and it was not
possible to introduce weight reduction measures.,

2.21 The Committee was told that:

at the monthly progress meetings,.. the
shipbuilder always disputed that there was any
increase in weight .... there was a mathematical
argument right up to the time the design and
production people, with the ship in the water,
were actually able to prove who was right and who
was wrong.

Conversion from Imperial to Metric Measurements

2.22 The Department told the Committee that, had the
contractor insisted on imperial standards being used, it would
have cost him between 10% and 25% (at 1981 prices) more per
tonne of steel. As the shipbuilder was operating on a fixed
price contract the Department considered that. such a cost
increase would have been unfair. It would have necessitated the
steel manufacturer developing a separate production line in
order to £ill the reguirement.

2,23 The shipbuilder recognised that the steel plate was
thicker than specified but decided the additional thickness was
acceptable under the commercial standards to which the ship was
being built. These standards are discussed in the next section
of this Chapter.

2.24 The Department gave evidence that it would not have
been cost effective for the Navy to convert HMAS Tobruk's design
drawings and specifications from imperial to metric measurements
as the time involved to effect the amendments would have delayed
further the procurement of the ship.

2.25 A departmental representative said:

We decided that we would use a British design and
not change from the imperial standard to metric.
We made a technical judgement. We believed that
what the contractor offered us in the way of
weight control would be adeguate. We were not
aware until twelve months or six months
afterwards2 that what the shipbuilder had

1. Minutes of Evidence, 17.9.82
2. i.e. after construction of HMAS Tobruk had commenced
21



ordered f£rom BHP was that extra bit thicker, which
would throw up the weight. B !
youl Eabricatfd.g- g y then most of it had

2.26 The Committee notes that th
commissioning ceremony states: ¢ booklet for RMAS Tobruk's

the original British design had to be considerab.
modified, every working drawing had t%r t’e’
converted from imperial measurements to metric,...

2.27 The Committee also notes. that cl
for HMAS Tobruk stipulates that: ause 34 of the contract

ees al)l  dimensions and units on lans
drawings, and all references to measurle)ments ::g
quantities in any communication with the
Commonwealth shall be in metric units,

2.28 Furthermore Volume 1 of the Department!
for the ship states, at section 1.25: pa '8 specifications

1.25,1 Materials and equipment. for use in the
construction of the Amphibious Heavy Lift
Ship shall be in metric sizes.

1.25.2 Many Design and Design Guidance Drawin
provided in the tender documentation wigf
be in imperial units because of previous
association‘ with the U.K. LSL design,
However Shipbuilder working drawings to
be developed from these drawings are to
be in SI metric form in accordance with
AS10000 for the construction of the. LSH.

1.25.3 All gauges, instruments, controls and
draughg-ma:ks, throughout the ship shall
be calibrated in SI metric units,

1.25.,4 Tenders are to indicate the extent of the
materials and equipment (if any) not able
to comply with the shipbuilding
requirement for conversion to metric,

2.29 The Department's specifications for the ship also

state at section 2.2.6/7
wOrki;xg Prawinesis / (the Development of Shipbuilder

2.2.6 For construction of the LSH in an
Australian shipyard, the shipbuilder will
need to develop Working Drawings to
;;:hieve the specified design requirement

1. Minutes of Evidence, 17.9,82
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a. Strict compliance with design
drawings

b. vese

C. Conversion from imperial to metric
units

2.2.7 The provision of design guidance drawings
for information and clarification does
not absolve the Shipbuilder in any way
from the responsibility of meeting the
functional and design requirements stated
in the specification.

2,30 In evidence to the Committee, both the Department and
the contractor described the conversion to metric scantlings as
'a soft conversion to the metric equivalent'.l

2,31 The shipbuilder ventured the opinion that:

It would be impossible to completely redesign the
ship to keep the weight down and go for metrics.
It would have meant changes to frame spaces and
changes to all sorts of things throughout the
ship and it was not considered that it would have
been an advantage. It was thought that the
implications of the steel weight, when it was
being converted in the initial stage, was that
some scantlings would be closer than they were,
but in the fipal analysis it did not turn out
that way.2

Naval and Commercial Standards

2,32 The Committee noted that contractual procedures for
HMAS Tobruk were related to building a ship to commercial
standards. The specifications called up the Lloyds standards on
which the U.K. predecessors of this ship were built,

2.33 The Department said 'the Lloyds standards do not in
themselves go into very great detail about weight per ge'.3

2.34 Generally, the Department expected that naval vessels
would be required to operate in conditions in which normal
merchant ships do not operate. Therefore the construction of
naval vessels is to different criteria, However, these criteria
depend on whether the vessel is a front line warship, such as a
destroyer, or an auxiliary ship like HMAS Tobruk. The Committee
notes that some parts of HMAS Tobruk were built to more
stringent naval standards.

1, Minutes of Evidence, 17.9.82 and 14.9.83
2. Minutes of Evidence, 14.9.83
3. Minutes of Evidence, 17.9,.82
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2,35 .
states: Section 1.6 of Volume 1 of HMAS Tobruk's specifications

1.6.1 Concept of st.andazd s the st
: anda
required for the build of the Amphibio:g
::::g Lifdt ghipl (é.isﬂ) is that of Lloyds
© and' Regulations g
e an ”“g and certain RAN

1.6.1.1 (a) Hull and Machinery - to the requirement
of Lloyds Rules and

Regulations and
associated codes of
practice,

(b) Electrical - to the requirement of Lloyds
Rules and Regulations and
associated codes of practice

(¢) Accommodation and
Habitability - to RAN standard

(d) Flight Deck and
Upper Vehicle Deck
Flying Arrangement

(e) Weapon Fit

(£) Fire Fighting

(g) Damage Control

h) Life Saving

(i) Communication

(j) Shock

(k) Painting

to RAN standard
to RAN standard
to RAN standard
to RAN standard
to RAN standard
to RAN standard
to RAN standard
to RAN standard

1.6.1.2 ,,.. the shipbuilder is provided with
LSL and RAN. drawings as design and guid:ggle‘
information for development by the
Shipbuilder into Working Drawings, In
producing schemes, plans or working drawings
iiéyggdr:;ﬁfarticslar tji)n meeting the current

rement, e Shipbu i
to lower any standard given ..?. ilder is not

2,36 The Committee also notes that
3 where t] ipts
ggg:z:ct i:ndthsepecifica&on conditions allowed the t;;euilggip:
. selection of materials and/o .
2ustra11an standards were preferred,l If t:here/ig aprgg:g]sjgé
t::wee:higlsoyasspei‘;lf? :gd Regulations and KNaval specifications,.

. cations state that Naval specificati

reguirem as
a:g ire ?23&:2?11 take precedence provided the Lloyds standards

1. 8. ¢+ V.l HMAS Tobruk s
. pecifications
2, 8, ¢ V.1 HMAS Tobruk specifications
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2.37 Generally, the Department described HMAS Tobruk as
being built to 'a partially improved commercial standard'.l It
was also stated at the same hearing that the Department 'had not
built ships to commercial standards and we did not have the same
degree of expertise in building ships to commercial standards as
perhape we gee it would have been good to have.'

2,38 In a later hearing a departmental representative said:

In a fully designed naval ship we would look for
a much higher level of structural watertight
integrity of the ship than we would look for in
other ships or that commercial liners look for.
What. is an acceptable standard? We bought this
ship in the £ull knowledge of what we had, that
it was designed to Lloyds standards and to meet
the requirements of the international regulations
for safety of life at sea; it 1s designed that
way and it meets those standards., They are lesser
standards than we would have in our own design of
a naval ship,2

2.39 The Department also gave evidence that controls over
the HMAS wobruk contract were not as great as those exercised by
Australia in the United States FFG contract,3 The Committee
notes the Auditor-General's comment, in his March 1982 Report,
that the Australian built Fremantle Class Patrol Craft are also
overweight.

2.40 In reply to a gquestion on why the Department used
commercial specifications for the major parts of BMAS Tobruk, a
Departmental representative said 'It is cheaper'.4

2.41 Section 1.16.3 (v.l) of HMAS Tobruk's specifications:

Because of the large proportion of commercial
construction standards involved, the LSH is not
uniform with the majority of RAN ships in regard
to in~gervice support needs and in particular
fittings. .

2.42 The Committee acknowledges that for reasons of
maintaining the UK design integrity and minimising cost HMAS
Tobruk was not built to full naval standards. The
appropriateness of this decision is canvassed in Chapter 6.
However, it still remains that the Department exercised lees
stringent. control over the commercial standards used for

construction.
Weight Criticality and Operational Capability

2.43 During the Inquiry the Committee was told that there
were two main reasons for the Department being conscious of HMAS
Tobruk's weight. These were:

1. Minutes of Evidence, 17,9,82
2. Minutes of Evidence, 9.11.83
3. Minutes of Evidence, 7.9.83
4, Minutes of Evidence, 17.9.82
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2. whether HMAS Tobruk was 'weight critical'; and

. whether HMAS Tobruk's 297 tonnes
th excess weight
::;abnit;?versely affect its operational

2,44 It was explained to the C A
ommitt :
",zse:gi:t ;Eit::jﬁcell;.igthifer::d t:oi t}:&e longitud:l::I t:::engté‘he o%erﬁ
. ship weig exceeds the weight
value a vessel’s 1 : . Fetical
o efrocyersel i:'x;g:lbtal;dki.n&l strength is jeopardised - it may,

2.45 Subsequent to the 1a
unching of HMAS T
emmrinen, S e shtp " eih: MonuSi, U2
e to e Committee '.,.we sati.
ourselves. that the additional weight - o it as ta
catse. the Dof the a se», WaB not so great ag to
caus explanatign. e weight critica;'.‘z The Committee accepts

2.46 However, the matter of
exce
operational capability is a more subtle que::ionw.eight affecting

2.47 The Department advised th
2 . r e Aud -
implications of HMAS Tobruk's increased wl;ifg;irwii?:zal that the

+ & steeper beach gradient hein
beaching operations; and 8 required for self

. additional fuel consumption when
d 0 th :
maintaing cruising speed, thus reeduggép'
(marginally) the ship's range. g

2.48 In evidence to the Commit
tee the Departme
gﬁ???’é;:m 8'.:‘9)% ca::ggh:he ig:rea:me above sgecifié,:t‘i?nid ?g:g
. partment to 1look
reasons for which it existed and to lo:k g]%:::%}l(( :: :gg

2.49 The contractor stated 'it is not unusual for a ship to

go overweight ..., 1t
B antias begon e hig(: sjl:lg:'g?l ++»+ nine percent (sic) would

2.50 buring public hearin i

g8 1into the matter the D t
generally argued th “vas mos
frporeany asgeither:at HMAS Tobruk's excess weight was not

. it only slightly increased the
rad
beaches where HMAS Tobruk could beach? anéig'; of

+ the flexibility of the shi
P enabled it t
ggch:::e gff five mfthods for ship—to-oshg::
personnel and
beaching was only one method, eguipment, of which

1. Minutes of Evidenc

3 Yoy e, 17.9,82
3. ibid

4. Minutes of Evidence, 14.9.83
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2,51

- The Committee acknowledges that the design concept of

HMAS Tobruk incorporates several methods of ship to shore
discharge, However it remains that HMAS Tobruk:

2,52
{1.1.1)
stated:

2.53

. is severely restricted {n the number of
Australian beaches where it can beach because of
it's excess weight, and

is not as flexible in its ship to shore
operations as it is designed to be because of
problems with other methods of discharge eg.
port and starboard davits are inoperable because
of a contaminated hydraulic system,l the landing
¢raft are unsuitable? and there are restrictions
on the use_of the stern door during rough sea
conditions,3

The Committee notes that in the £irst paragraph
of volume 1 of HMAS Tobruk's specifications it is

The Royal Australian Navy requires a versatile,
general purpose amphibious ship with a heavy 1lift

‘and to provide both

strategic and tactical sea 1ift capability for the
Australian Defence Force (emphasis added)

Later, in the second volume of HMAS Tobruk's

specifications it is stated (under the heading Beaching Role,
(8.1.4.5)

2.54
that,

The ship shall be capable of direct beaching at
varying displacements up to 4454 tonnes with a
trim by the stern (to be at minimum commensurate
with the beaching condition but shall be not

.'greater than equivalent keel slope of 1 in 50}

In evidence before the Committee the Department stated

after assessing HMAS Tobruk's weight, it recognised the

effect of the ship's increased draft and recommends that the
ship beach on a gradient of not less than one in 42,

2.55

A former Captain of HMAS Tobruk stated

That is not to say that it is not possible to beach
the ship on a gradient that is one in 42. It would
depend on a considerable intermix of different
factors., Many Australian beaches are within this

Refer to Chapter 5 for discussion

Refer to Chapter 4 for discussion

Refer to Chapter 5 for discussion

.The gradient or slope of a beach increases as the
denominator in the gradient measure decreases, hence a
beach with. a slope of 1:42 is steéper than a beach with
a gradient of 1:50., A gradient ‘'greater than 1:42!
would be 1:25 or 1:30
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Bay, ACT

+_beached at Jervis

{RAN official photograph)

ILLUSTRATION 3 - HMAS Tobruk

gradient of one in 42 and many beaches within our
particular strategic area of interest, in which I
would expect the ship to operate, have that beach
gradient of greater the one in 42,1

2,56 The Department said that other factors - such as wingd,
sea, tide across the front of a beach, currents and distribution
of the ships 1,900 tonnes of liquid load (fuel, fresh and salt
water, ballast) - are of greater operational significance than
the difference in beach gradients of one in 42 and one in 50.

2.57 buring the public hearing on 7 September 1983 a
Departmental representative disclosed that:

It was recognised from the beginning that there
were a number of places where she would not be
able to beach herself. On the other hand, a survey
of the Australian coast indicated that there were
a number. of places she could., She has done a bow
direct discharge in Jervis Bay. She could do a
direct bow discharge in Port Stephens. There are
places on the west coast. There is a proposed
amphibious training area over on the west coast of
Australia where she could beach directly. So it is
a facility that should be made use of when it can

be,

2,58 Later at the same hearing another departmental
representative told the Committee:

The ability to beach is a bonus, if you like,...
The ability to discharge over the beach was one
which was developed in the course of bringing
forward the staff requirement and it is an
additional bit of flexibility which has been built
into the ship. It was never intended to be the
primary means of discharging this ship or, to my
knowledge, similar ships of this type. There are
many areas in the world where, as I said earlier,
the physical configuration of the beach is such
that discharge over the shore may not be a
possibility.

2,59 The Committee remains concerned however with the
observation made by HMAS Tobruk's Joint Evaluation Working Party
on the ship's beaching capability. In its Trials and Evaluation
ReportZ HMAS Tobruk's Joint Evaluation Working Party stated:

Technically, HMAS Tobruk can trim and beach upon a
gradient of 1:42, which results in a water depth
of about two metres at the end of the ramp. In

1. Minutes of Evidence, 17.9.82
2. Part 1, paragraph 59
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2,60

practical terms, the maximum water depth should
not normally exceed one metre, which requires a
limiting beach gradient in the r
1:30, This severely limits the ships beaching

capability in the general Australian Environment,

The Committee agrees with this statement of HMAS

Tobruk's Joint Evaluation Working Party,

2,61

the additional fuel expend
robruk's excess weight,
a 25 year ship life and

egion of 1:25 to

¢

The Committee notes the Department's calculation of

ship 'would maintain an operating speed of 15 knots,

additional fuel

expenditure over the period would

approximately $200,000,

iture to be incurred because of HMAS
The Department estimates that, based on
subjective judgement about how long the

the
be:

2.62 It is noted that this estimate may be conservative for
HMAS Tobruk's specifications. require a ship service life of
30 years,l

2.63

recovery of compensation in res

The Auditor~General notes that negotiations took place
during 1981 between the contractor and the Commonwealth for

pect of the overweight ship, The

contractor denied that it was liable under the contract and
negotiations were unsuccessful,

2.64

a cargo of maximum permitted w

The Committee notes that HMAS Tobruk has never carried

eight (1211 tonnes). Between April

1981 and June 1983 the ship had however completed 10 voyages

where the maximum volumetric ca

pacity was used (7 of these were

for Australian Defence Force exercises), Since commissioning,
the vessel has undertaken only 2 voyages where more than 60% of
the maximum permitted cargo weight was carried.

2,65

2.66

.

Generally, HMAS Tobruk has operated between the ports
of Sydney, Melbourne, Brisbane, Jervis Bay' and Shoalwater Bay,
It has also visited Darwin, Townsville, Wyndham, Kemp Beach and
Port Alma.

The ship has undertaken three overseas voyages:

between 16 February 1982 and 30 April 1982 HMAS
Tobruk assisted in the deployment of the
Australian contingent of the Multi National
force and Observers to Sinai;

between 20 May 1982 and 10 June 1982 HMAS Tobruk
undertook two Defence co-operation Programme
Tasks to Tonga and Vanuatu

during March 1983 HMAS Tobruk also voyaged to
Singapore and Penang on an RAAF Support Task

Paragraph 1.1.4, v.1, HMAS Tobruk specifications

3¢

wWeight and Design Changes

[ k's
N The Auditor-General reported that, of HMAS Tobru
§9g7tonnea excess weight, 21.5 tonnes (7.2%) was attributable to
approved design changes..

that it
. The Department gave evidence to the Committee

vzlaga fully awarepof the weight penalty that would be 1ncuried
with such changes, It was thought however that such design
changes considerably enhanced the ships capability.

2.69 The Department also stated that:

builder, apart from making it (the ship) a
i?:tle overw'eight, saved a lot of weight in other
places and put in, out of  his 'own good
shipbuilding sense, a lot of modern ideas',

i the
. The Committee acknowledges such actions of
ihnguildet but concludes that HMAS Tobruk would be an §v§:
better product if the hull was built to correct weigl
specification.

Other RAN Vessels

18
. The Committee heard evidence that other RAN vesse
ingér construction also suffer weight problems like HMAS 'robruki
The auxiliary oil replenishment ship HMAS Success and the patro.
boat HMAS Fremantle were cited by the Department as examples.

2,72 It is noted that both these ships, like Tobruk, are
‘first-off" vessels.

3 the Australian
. In its Industry Position Paper,
gh}.ébuilders Association comments on contracts for

first-of-class vessels as follows:

e appears to be a need for two separate
Eggiractﬁﬁ arrangements. The first arrangement
should encompass the construction of a single
vessel or the lead vessel of a class. The
experience gained from the construction of a lead
vessel, would provide valuable background agginst
vhich a separate arrangement could be negotiated
for follow on vessels, By implementing such
arrangements the financial/commercial interest of
both the Government and the contracting yard can
be fully protected,

1. These design changes are discussed in Chapter 6
2. Minutes of Evidence, 17.9.82
3. Refer to Appendix G
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2.74 The Department stated to the Committee that:

weight control is a very expensive operation ang
you can get any level of weight control that you
desire if you really want to pay for it.l

2,75 The Committee questions the accuracy of this
statement, In the case of HMAS Tobruk, there is little doubt
that the ship's excess weight .resulted from a lack of
enforcement of contract weight control procedures by the

Department and not because of the need for an expensive weight
monitoring system. .

2,76 The Committee notes that the contracts for patrol

craft have been changed to tighten up weight contro}l procedures
with the contractor,

2,77 In respect of HMAS Success (AOR) the Department said
that it had considered a $150,000 weight. control system but:

decided that the requirement for such a tight
system was not justified, We therefore proposed
an alternative = system. The  contractor and
ourselves have come to an agreement over a
satisfactory weight control system for the AOR.2

2,78 The Committee notes this reference to the HMAS Success
contract and may follow it up in a later inquiry on general
Project management within the Department,3

Conclusions and Recommendations
2.79 The Committee concludes that:

. the Department did not allocate sufficient resources
to developing quality assurance Programs for
monitoring, amongst other things, the weight control
procedures of the contractor's quality control system,
With hindsight it was a poor decision of the
Department to =sign the contract for the ships
construction when it did. The Department knew of the
need to upgrade the contractor's -quality control
system and should have accurately assessed the
difficulty and duration of this task;

. the Department misled the Committee in giving evidence
that it (the Department) 'discovered late rather than
early that the vessel was overweight'.4 The Auditor
General reported that in September 1978, the month the
first steel was cut at the shipyard, the contractor
advised Navy Office that the ship would be overweight

1. Minutes of Evidence, 17.9.82
2, ibid
3. Further reference to the Inquiry into Defence Project
Management is contained in Chapter 7
4, Minutes of Evidence, 17.9.82
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Office confirmed this view, This instance
:ggea}::vyto be another example of poor conaultn{ion
across the functional boundaries of the Department;

to
Tobruk's unauthorised weight increase was due
2::8 Department not ensuring that the contract
specifications were met;

to
Department did not give adequate consideration
::: cg:\metcial practicalities of converting HMAS
Tobruk's specifications from imperial to metric
measurements;

rtment did not recognise, in a timely manner,
:2: Efig:rse consequences. of a 'soft conversion' from
imperial to metric measurements of the specifications
for HMAS Tobruk's steel plate;

i the magnitude and obvious 4implications of
gg;sgrting thegship'a design from imperial to metric
measurements, the Department should have monitored
more closely the contractor's conversion procesgses and
materials acquisition., In this respect the Department
was derilict in carrying out it's contract supexvisory
role;

ting for HMAS Tobruk to be built to a mix of
2%11\:1::2;:]‘.: angd RAN specifications the Department may
have saved on the capital cosats of the project at the
expense of incurring high ship maintenance costs;

1t of not being built to specifications HMAS
;zb?ulf‘essubeaching capability has been Bigniflc‘antéy
reduced. While the Committee acknowledges that tbe
ship's flexibility allows it to discharge cargo by
other means, it remains that the ship would be m(iaée
flexible and useful if it was able to beach at 8
specified gradient;

a
is little purpose in building a Bspecialise
Eggz:ing design vessel such as HMAS Tobruk if the
resultant ship can only use the specified desigtdx
feature in a secondary role under restricte
conditions;

HMAS Tobruk's excess weight does not jeopardise the
ship’s longitudinal strength; and

t's rformance in managing the weight
g:trﬁwr:;‘;:cts p:£ the 1local ship construction
contracts is poor. HMAS Success, HMAS Tobruk anddtge
Fremantle Class Patrol Craft have all been allowe Q
be constructed with excess weight.

This aspect is analysed in Chapter 6
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The Committee recommends. that:

the Department develop, in co tati
I nsultat
::::g:iég:edahgg;:::fding‘ ‘findustry and :%'}lzetwi;}x:ou;}sx,e
ques for assessing the weigh
vessels, Effort should be directed Etowaf relopins
ds developi

a4 range of agreed methods (with dif%wr Pona

erin
4ccuracies) for objectively determining th% ::i;;tagg

a vessel durin
commissioning; 9 construction and at the time of its

for future contracts the Department either:

. ensure that a contractor's
quality con
system meets the appropriate Xusttaﬁ:%x

stand
st ard at the time of signing the contract,

. if, at the time of signing the contract, the

contractor's quality control s

4 ystem is ju
gog fo meet the relevant australian stgnggﬁg
u 8 thought to be able to do s0 at a later

into ‘the contra i
Department; °t  specifications by the

the Department. ensure that

. develo
contz:ctors quality control system is lcﬁiggd o?:ft ag
promptly as possible, Contract progress payments

should :
Sho be linked to stages in such a development plan;

the Department should in

vestigate and
BB o S cantraces Troodel o the "Rtz [1n
Departaane As A: N conjunction with the
Attorney-General's Depar'?:::ec:t. Support and the
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CHAPTER 3.

THE ORIGINAL REFERENCE - QUALITY ASSURANCE
AND CONTRACTUAL MATTERS

Terminology

3.1 The concepts of quality assurance and quality control
discussed in this Report are those defined by Australian Standard
1057-1971 ‘Terms Used in Quality Control’,

3.2 The Committee understands the term quality assurance to
mean 'all activities and functions concerned with the attainment
and proof of the required quality'.2 In the case of the HMAS
Tobruk contract, responsibility for quality assurance rests with
the Department via its Naval Quality Assurance Representative,
the General Overseer and Superintendent of Inspection East
Australia Area (GOSIEARA),

3.3 The Committee understands the term guality control to
mean, 'a management system for the establishment, attainment and
maintenance of the quality requirements'.3 The HMAS Tobruk
contract specifications state that quality control is the
shipbuilders responsibility.

The Auditor-General's Comments

3.4 Among the 'major unsatisfactory issues’ with which the
Auditor-General concluded his March 1982 Report was that:

insufficient quality assurance control was
exercised to ensure that the specified Naval
requirements for design, construction and
materials would be fully met.

3.5 Elsewhere in his Report the Auditor-General said, in
reference to control over production, 'the Department was not
advised in a timely manner of the results of quality assurance
inspectionsa'.

3.6 The Auditor-General also commented that the Department
proposed to increase the resident quality assurance staff in
shipyards to avoid difficulties of the type encountered in the
HMAS Tobruk project. For major projects this staff would report
directly to the Quality Assurance Authority.

3.7 The use of outside contractors for quality assurance
vwork was also being investigated by the Department.

1. Incorporating Amendment No,2, 1976
2. AS 1057, defn 1.3
3. As. 1057, defn 1.5
4. Refer Appendix 1
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Contract. Specifications

3.8 The Committee noted that gmag Tobruk's contract
specifications required the shipbuilder to operate a quality
control program in accordance with Australian Standard 1822

3.9 This Standard, 1822 'Level 2', is ope of three distinct
suppliers quality control systems. laid down by the Standards
Association of Australia,

3.10 The Association describes the three aystems in

decending order of complexity as follows:

.o Level 1 (As 1821) sapecifies requirements which
would normally be applied to contracts where the
customer  considers quality control to be
essential in al) phases, Thig system would be
particularly suitable  where the:  technical
requirements are expressed principally in terms
of performance and the supplier may be required
t6 design and devélop, ag well as manufacture,
asgemble and test the supplies. and services;

.e Level 2 (As 1822) established requirements for a
less stringent 8ystem than that 8specified in ag
1821 for "Level 1, These requirements would

the manufacture, assembly and test of the
supplies and services;

.o The requirements of Level 3 (as 1823) are less
extensive than thoge prescribed for Levels 1 and
- This system ig applicable where conformance to
contract " requirements ©an  be establighed by
inspections carried out on the finighed product

and, where appropriate, at specific internediate
stages of production.?

3,11 In respect of quality assurance, section 1.6.3 v,1 of
HMAS Tobruk's specifications state that the conditions of TI364
(1974) 'The Requirements of Naval Quality Assurance’

must be
compiled with by the contractor.

3.12 Section 1.6.3.2 v.l of the ship's specificationg
states:

The purpose of the Naval Quality Assurance
activity shall be to obtain evidence by quality
audit anq quality control surveillance (including
product audit) to assure that the quality of work

1. Volume 1, 8.1.6.2 HMAS Tobruk Specifications
2, AS 1821 to AS 1823 - 1975, pp.5,6)

36

3.13
that:

t of the
the shipbuilder in fulfilmen
gg:ig:ﬂ:dc?){npliea with stated requirements before
acceptance,

Also section 1,24.1 of the ship's specifications states

d office
lder shall provide shipyar
:2201“::)01352‘1’:11‘ for the 4 (four) overseeing staff
during construction of the vessel.

The Department's Submission

3.14

s . 1
In its second submission to the Committee's Inquiry

the Department made the following points:

3.15

i ted as
on site Navy officer ac
' ozeres(eln)tative for the General Overseer Ti‘g
guge:intendent: of Inspection East Austra
Area (GOSIEAA),

the GOSIEAA rep:esentattive %e:afloi:&ed tk)x;;sgt:::z:

of the Departments g hEBurance
tive with direction

ggggﬁgﬁgt:nﬁi" report to GOSIEAA Head Office in

Sydney,

GOSIEAA Head Office support was provided on an
'as required’ basis,

conflict arose bit:weeur;l N fo?llzﬁ?lTAAU‘)mdovet?ethﬁ?

i d Assessing ; !
Ezgg:ti&;’e roles in the ship inspection and
trials process, and

handling

bl ished procedure for ;

‘ ‘1:2: cteiit: 11reports was not auf{iigwntly
reagiive to a fixed price commercial build,

The Department also said:

d
inspection had been completed an
b :geo:émew:intterx‘u,pe circulated and_ considdelr)egr,‘
n tte?s on which Navy Office decisions hak‘ eb
x;‘:ught had, in most |casesi< :::-{ld %:etrt:c:;ani
byl :ﬁrfr{‘; pm::%l]édernfvywozoffice considera;.ion
ceazzés 1t has‘been recognised that there tsio:
?rouiter‘nent to tailor an inspections orga::.g: on
agg reporting process to meet the cr;mmercial
fixed-price contract construction in T
hipyards and ABR1921 'Instruction for Ships
f B‘tﬁlding' is currently under review to re
this requirement.

1,

Refer to Appendix C
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3.16 The Committee is astounded by these statements. It

would appear that the Department damns the efficacy of its own
decision making process with the above explanation,

The Review of HMAS Tobruk Board of Inquiry Into the
Death of NRC Kenneth Dax

3.17 During the course of this 1Inquiry the Committee
analysed the findings and conclusions of the Review of the HMAS

Board of Inquiry into the Death of Naval Reserve Cadet Kenneth
Dax.,

3.18 This Review is a comprehensive document. It comments
not only on the tragic circumstances and physical conditions
which led to the death of NRC Dax but also on the Department's
overall management and administration of the Tobruk project. In
this and later Chapters references to the Review's findings on
general departmental management, overall ship design and project
administration are used to support the Committee's analysis,
Specific comment on the death of NRC Dax and the guestion of
compensation is in Chapter 8 of this Report.

3.19 The Committee supports the view of the Deputy Chief of
Naval Staff that the author of the Review 'is to be commended for

the depth and breadth of the review and the attention to detail
which he has demonstrated'.2

3.20 Comment is made 4in this Chapter on the Review's
findings on quality assurance and quality control.

3,21 Paragraph 83 of the Review states:

Navy was represented on site during the build by
GOSIEAA, whose officers audited. (the
Contractor's) quality control procedures, GOSIEAA
representatives have advised (the author) that
(the contractor's) performance in this field was
unsatisfactory and the towards the end of the
build GOSIEAA officers had virtually to revert to
overseeing.

3.22 At Annex H of the Review, the General Overseer and
Superintendent of Inspection, East Australia Area says: .

Although it was a contractual requirement for the
contractor to operate a quality system to the
level of AS 1822, and it was assessed that he had
established such a system, in practice it was
difficult to get the contractor to give more than
lip service to this requirement, In particular,
during the final few weeks of the construction
period the contractor abandoned formal quality

1, Refer to Appendix H
2, ibid., Letter 21 June 1982
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3.23

matter

actices and in effect, GOSIEAA staff,
ggntr:g;nig:ting defects for correction, w)elrg
carrying out the QC function. However if thisb a
not been done the ship would not have ieen
completed to the standard it was in the gveg
time. In the event, of course, it is considetg
that a very satisfactory ship was handed over by
the contractor.

The Committee questioned the contractor about

during a public hearing on 14 September 1983,

contractor replied:

3.24

tell you what we did towards the end, with
{:hzig-opiragion of GOSIEAA and in hindsight that
has been turned against both them and ourselvgs;
the paperwork system which was involved og
quality control inspection was quite :anolvef
with the setting to work notize and that sort od
thing. We decided for expediency towards the i:
that we would have co-operation between e
GOSIEAA inspectors and ourselves, our ozn
inspection people, and shorten the system to
allow the ship to be finished on time.

Later in the same hearing the contractor stated:

ip?
relationship with GOSIEAA and the ship's
2g;icers, I believe, was at a high level zigh;
throughout the contract. The standby cre: ae
certain restrictions placed on them whhic a:d
expressed in Annex I (of the Review of the Bo:;
of 1Inquiry Report). Towards the end of ;a
contract in order to meet the delivery gg§
discussions were held with GOSIEAA and T;s
introduced. this idea of co-operation. ducg
second-in-charge of GOSIEAA agreed that to :g
the amount of paperwork, and the proce gggﬁ
backwards and forwards, the [elo] A
representatives and our people would co-cper:s:
in the inspection procedures in order to progr H
it more quickly and achieve the final result ix{
that has been interpreted that they had virtually
to revert to overseeing. Towards thg end of bany
contract the items that possibly have te;ei:
outstanding because of differentia
interpretations on it all come to a head.
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3,25 The Committee believes ‘GOSIEAA's. conclusion (cited .The total management system under which the ship

above) re 'a very satisfactory ship' does not tord’ p ' was built, commissioned and set to work was

j § a ‘ AT : '
ﬁ:g::g: ';f. n:l;:li\;viggs I'!:';A:' Auditor-General and :hc:rgom'gi?u:’-’: - "7 complex and tended to isolate the standby crew
2 . 8 conclusion is at odds with the . } from thelr ship before commissioning, thereby

inhibiting self~teaching and on-the-job training.

Review's statement, at paragraph 125 that:
This was a source of particular difficulties for

with th ; . '

Mo O ST ettt mettoneny o | R N T T

::Eeziazncebﬂe, it iniarguable that. the ship shouid ,addition to the no}:-inal p%oblefms ofkigetting to

e en commissioned when she did ; know their new ship an 0. working up an

S EuFie IS adnintatcative roblens inferart i1 | ipeuperisnced crev (vithout Benefie of formal

526 e Comise ) y itself, distracted b{ ma'jo: fngineerigg problemsa

- ee acknowledges and gsu; . affecting main propulsion pexformance an
553353“32',,“’{"’“:: Ion tl:; role of the Gelx’xl:;ra? 55‘::-5:}'“:.’,3 réliability, particularly.

nspection East Australia a i .
Trials and Assessing Unit (RANTAU), In particufl?r’ ﬁndno:le‘g m Compounding  the engineering problems were

difficulties imposed by warranty considerations,

following Review commentss
necessitating the multilateral involvenent of the

g;e t;r:angerélent: under which the ship was built , Proj:ct‘ staff, GOSIEAA, the bshipbuildez, his Hatiln
e contractor excluded direct rer ¢ Machiner: Contractor Sub Contractors the
gmﬁvé... Navy was represented on sit:v:ifx?i%};t c:z . Administi:ative Authori'ty {and in some aspeét‘a.his
cgntr;ct?)l;s Ggﬁgﬁ; ‘:g:::ol‘“gg::gu adited e g;i:g:::; i arsgm?il:ldaelrly t::at:;%;anitseﬁn ph:ik:::.ot;:
5 " ! ’ 3 .
representatives have advised T hat OSTEAA i small wonder that in this complicated situation,
) that the

contractor's performance in this field was the Administrative Authority's x;o:imally close
p involvement with a fleet  wunit’'s material

build GOSIEAA officers had virtually to r. problems, particularly during safety inspections
overseeing. The dissatisfaction yfel'c;; ‘“L';“tﬁg ' and the workup period, may have been reduced.

stand .
expre:ge;r(e:‘l'r: c‘;ji;};gg:d:é::;ff omr (was) strongly The notion that GOSIEAA should not provide an
. overseeing service is practicable only where it

Although the ship was apparently not t : can be assured that the contractor has an
formally under the ter‘msy gf °A§§i’§§it adequate quality control organisation, and this
Instructions for RMA Ships Building, ‘Undérg"oiné does not appear to have been so in TOBRUK's
:lllg;igtnisation, Conversion or Extended Refit (Aug case,‘3 : '
as )'ﬁhiOSIEﬁtll::Si:;en i‘:ﬁ’r’,ﬁf,ﬁﬂ by ?VY gtice ! RANTAU neéds clear guidelines in the way of
4 e i
(inspections, tests and trials), as inoimr fgf trials schedules and standards to be met. The
Art 2107, RANTAU assistance was used. by GOSIEAA schedule for the sewerage system was inadequate,
;giféxet‘e)xtent erlt to be possible in a ship not given‘th'the brevity of the design c_;ui.“i:ancle1 provli)ged
normal naval standards - for e contractor, What seems o have en
some diffjculty and confusion for R:‘;T::?rgi gg necessary was a sachedule of tests to ensure a
gggg;:ﬁoodmngh&t disagreements arose between working .systém, not merely to ensure that the
i and the ship's staff to the specified design guidance criteria had been
extent that working relationship weie strained,? : incorporated,4
I Review of FHAS Toh 1. Review of HMAS Tobruk Board of Inguiry Into the Death
. obruk Board of Inquiry iInto P . of NRC Dax,. paragraph 111
\ of NRC Dax, paragraph 83 quiry Into the Death 2. ibid., paragraph 112
- ibid., paragraph 84 : 3. ibid., paragraph l24a

4. *ibid., paragraph 124b
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The shipbujilder's Quality Control and Overseei

arrangements appear to have been unntilia::::yg

and. were the source of dissatisfaction and

criticism by the standby crew and GOSIEAA; The

::32;::3{ :az n}?t good enough for GOSIEAA's
en o '

sEyolvemen ave been restricted to quality

An Inspection, Tests and Trials (ITT P,

existed but RANTAU felt comp:csmise)d r:yg “’:ﬂ:

;:«.t;;:lrem:nt ltha: t‘l;e dahip‘ was not to be built to
aval standards., RANTAU!

ITT was too 1imited.£ AU's involvenent in

3,27 It is apparent that the conclusions of
the R
:2212:::31 oii I:gl:::.:yd:n q:;li:y control and quality assurea‘;lteew a?i
H ¢
factented const:uction.pa ental correspondence initiated during

3.28 The Committee notes that in his
Januar
1981 'Monthly Activities Report' the Senior Officye: a:ga:def;gua?y(
HMAS Tobruk ~comments 'progress. on the ship towards completion
:xtier:;;leoz dtoinbeéhstala; a;ld most: dis'appointing'. Similar sentiments
. in. enior
1980 ‘onwars tar ey Officer's Monthly Reports from August

Aug 1980 Overall progress on the shi has b 8.
it appears that this mayp be beecil:xselozfang
reduction in employees. on the project, The
Planned trials programme has commenced
hesitantly but is already behind schedule.

Sep 1980 Progress on the ship during the month has
b
very £low.... the main reason for the lack eglf‘
progresf» appears to have been because of the
company's emphasis on two other vessels, both
of which have now left the shipyard.,

Oct 1980 Progress for the month has only been fair.

Nov 1980 Progress during the month was disa n
Although many = compartments are nov?porixe:ﬂ]g;
completion, the shipbuilder continues to fall
behind schedule and programmed dates for final
inspections and trials are seldom met. In
addition the cleanliness of the ship is still

unsatisfactory.
1. Review of HMAS Tobruk Board of In '
uiry ' I
of NRC Dax, paragraph 162hh quiry’into the Death
2. ibid,, paragraph 162ii
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3,29 ‘The reports of HMAS Tobruk's Army Detachment Commanding
Officer also show a similar growing dissatisfaction with the
quality and progress of the ship's build., The Army Detachment was
raised on 24 March 1980, soon after HMAS Tobruk's launching on
1 March 1980, It comprised 15 men. During HMAS Tobruk's fitting
out the Army detachment operated from an off-site office at the
nearby RAAF Base at Williamtown, NSW,

3,30 -In the Army Detachment Commander's Progress Report of
18 June 1980 it is noted that:

the standard of ship construction is considered to
be high within the constraints of a fixed price
contract,

3,31 Later, in his Report of 17 October 1980, the Army
Detachment Commander says:

The resulting preesure on sub-contractors and
workers to meet delivery dates has caused a
downturn in the quality of work. In many areas
short cuts are being taken and this is evidenced
by the long list of rectification items found on
preliminary inspections prior to final acceptance
of compartments.

3,32 Finally, in his Report of 4 February 1981 (HMAS Tobruk
was commissioned on 23 April 1981) the Army Detachment Commander
states:

As: reported previously the quality of work on the
ship continues to be less than satisfactory. This
is caused by contractural pressures to finish the
ship without penalty clauses being invoked.
Although many of the defects are of a minor nature
they occur in most compartments of the ship and
their numbers reflect ignorance of the ship
specification, If these defects are not rectified
prior to handover of the ship to the Navy it must
be assumed that, in the long term, the operational
capability of the ship will be affected.

On Site Representation.
3.33 In its submission of June 1983 the Department stated,
at paragraphs 40 and 41:

Many factors contributed to the difficulties
encountered on thie project, Some of the more
significant ones were:

(a). insufficient onsite resources to adequately

manage: a shipbuilding project of this
magnitude; and
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3.34

3.35

(b) insufficient level of specialist management
expertise and supporting staff fror:\; the
functional areas which was compounded by a
lack of continuity in personnel.

For current projects the level of onsite
staff has been increased significantly,
however, these have not been matched with
incrgases in the levels of support staff
;sq:l'ilred. it:heth matter is being pursued
rther w. e Department's Estab
Inspection Branch. P stablishnent

During an

In the case of 'Tobruk', our expectation that the
necessary assurance in regard to quality could be
achieved with a minimal number of staff at the
shipbuilder's yard ~ that is, one person - wag
unreasonable in hindsight. The situation which I
have just reported is at variance with the
experience of other navies building naval vessels
at .commercia.l yards. We endeavoured to apply
national engineering practice to shipbuilding and
that called for the shipbuilder to reach a
certain standard of quality. At the time - of
placing the contract we asgessed that he could
reach that standard of quality, We did not
gi:gided eéx:ugh‘ tst::iff on base to ensure that he
ne: at standard of qualit
the building process. uallty until later in

Later, during a public hearing in August 1983

Departmental representative amended this response saying:

In fact, the residential staff was increased
halfway through by an assistant technical officer
joining, again, another civilian employee of the
departmentg. They were assisted by regular visits
from specialists in the Sydney area, who used to
go up from Sydney to Newcastle for one or two or
sometimes three days a week, but not every week,
That has broven to be, for many reasons which I
went into (previously), quite inadequate and it
is not a thing which we are pursuing either in
HMAS Success or in the present contract with the
Carrington Slipways or indeed in any future
contract we have. We will have a considerably
greaterm number resident, dependent upon the
complexity of the contract. As I have said, we
lé:g:rith:t thire wéas no;:l enough peoplé or enough
ence ] o the
ool (HMAS  Tobruk) task
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in__camera hearing i
Departmental representative admitted: 9 P August 1983

a

the

3.36

With such a low level of departmental on-site

representation during HMAS Tobruk's construction it is probable
that many of the &Bhips inspection tests and trials were not
oversighted as effectively as they should have been. In his
monthly Activities Report for January 1981, soon after HMAS
Tobruk's maiden voyage on 16 December 1981, the ship's Commanding
Officer commented on the Basin and Initial Sea Trials saying:

3,37

Although. both sets of trials were considered
satisfactory, the manner and thoroughness of
those conducted left a lot to be desired.
Inadequate documentation, lack of thoroughness of
examinations and a rushed programme are the major
areas of concern. The conduct of these trials are
yet another example of 'good commercial practice'
falling short of naval practice.

The Committee. notes with some concern the following

comments made by a senior departmental officer in a letter of

6 October
Technical

3.38

1983 to the Association of Draughting Supervisory and
Employees:

Nevertheless the Department does accept that the
Management arrangements and the number of Field
Representatives resident at the shipyard was not
sufficient to provide an adeguate level of
for a Naval ship being
constructed by a Commercial shipbuilder,
unfamiliar with Defence requirements. Both the
Department and the contractor underestimated
their respective tasks and did not have the depth
of expertise applied to these tasks now seen to
be necessary with hindsight. The requirement for
has already generated changes within
the Department towards more dedicated Project
Management teams. (emphasis added).l

The Committee completely rejects this view. The

Committee believes it is not just the ‘'visibility' of management
which is important but the efficiency and effectiveness of
management in carrying out its designated roles.

The Association of Draughting Supervisory and Technical
Employees (ADSTE) had written to the senior
departmental offjcer expressing their concern at
critical statements made by another senior departmental
officer in evidence during a public hearing of the
Committee. The statements were critical "of HMAS
Tobruk's quality control and quality assurance, ADSTE
members are on the staff of the GOSIEAA who was
responsible for HMAS Tobruk's quality assurance,
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Conclusions and Recommendations

3.39

3.40

The Committee concludes that:

.

the Department's explanation that 'by the time
inspection had been completed and a riport. wrﬂ:te:?
clirculated and considered, matters on which Ravy
Office decisions had been sought had, in most
cases, been overtaken by events as shipbujlder's
work could not normally cease during the Navy
Office . :fnsidgratign process’ is completely
unacceptable and an indictment on e

the bepestmenen the efficiency of

the number of on-~site departmental tepresentatives
at the shipbuilders yard was grossly inadequate;

the level of on site departmental expertige and
experience was inadequate given the task at hand,
The Department was negligent in that it diq not
even meet the level of resident overseeing staff ag
laid down (by itself) in section 1.24.1, v.,1 of
HMAS Tobruk's specifications;

it is not a matter of the 'visibility' of resid
departmenta; quality assurance s(:gff whiclil e;.l:
important in a project like HMAS Tobruk., It is
important that there be skilled departmental
quality assurance staff on site in sufficient
numbers to efficiently and effectively fulfil the
quality assurance function; and

there is a need to review the efficiency and
effectiveness of the organisation of the General
0versee; and  Superintendent of Inspection East
Australia Atea., this issue will be addressed by the
Committee during its Inquiry into Defence Project
Management in 1984,

Committee recommends that:

the Department in all future projects ensure that
as part of the on-site resident” team a resident
quality assurance team, of a size commensurate with
the scale and complexity of the contract, be
present throughout the project; and

members of all future on-site resident departmental
quality assurance teams have adequate gkills and
expertise and a clear understanding of the
Department's policy on quality assurance,
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CHAPTER 4
THE ORIGINAL REFERENCE - LANDING CRAFT VEHICULAR AND PERSONNEL

Background

4.1 HMAS Tobruk has a complement of two Landing Craft
Vehicular and Personnel (LCVP). They are small boats carried on
the port and starboard side of the ship's bridge structure ar.nd
can be seen on Illustrations 1, 3 and 4 (the port LCVP in
illustration 4 overleaf is designated T2).

4.2 Volume 2 section 5.9.4.1 of HMAS Tobruk's
specifications state that these LCVP's have the following
approximate dimensions:

length ~ 12 metres

beam =~ 3,5 metres

weight - 5 tonnes (light)
8 tonnes (loaded}

4.3 The LCVP's are simple craft, They have an open well
deck which carries troops or small vehicles, a bow door which
flaps down, an aft engine room, points for lifting the craft up
to HMAS Tobruk's davits and a jet propulsion plant. They are
constructed of fibreglass,

The Auditor~General's Comments

4.4 In his March 1982 Report the Auditor-General made
several critical comments on the Department's procurement and
testing of HMAS Tobruk's two LCVP'S.

4.5 He noted that the 1977 tender schedules and naval staff
requirement specified the acquisition of a craft with a proven
hull design which would remain afloat and upright when filled
with water. The contract for the LCVP's did not stipulate the
specific swamp testing required to ensure these characteristics.

4.6 In January 1978 the UK contractor advised the
Department. that the craft would conform with the swamping
requirements of the Tenders Schedule. However in May 1979 the
contractor's simulated swamp test (using mathematical and
computer modelling techniques) disclosed that the LCVP would
remain afloat but turn upside down when both compartments were
swamped. In February 1980 the Department resolved to undertake
its own analytical model calculations. A practical test on
similar craft done by the UK contractor in April 1981 confirmed
the company's earlier (May 1979) analysis.
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pters

(RAN official photograph)

ILLUSTRATION 4 -~ HMAS Tobruk with helico

4.7 The Auditor-General reported that the LCVP's have lost
some Of their planned capability because of:

« a potential swamping hazard,

« & 26% understatement of the weight of armed
troops to be embarked by the LCVP'S, and

» a slight increase in the weight of LCVP's above
contract specifications,

4.8 The procurement contract for the LCVP's stated that the
weight of the 34 fully armed troop was 2500 kg {(based on the
advice of the Army Office during 1976). It was ascertained during
1979 that the weight of the personnel was understated by 900 kg.
Thus restrictions have had to_be placed on the number of armed
personnel (a reduction of 47%)1 to be lifted/lowered in an LCVP.
As a result alternative embarkation procedures have been adopted.
However, the LCVP's hoisting system has no clutch slipping
arrangements to regulate the speed of LCVP lowering to the sea.
Hence, troops can’ only be lowered under very favourable sea
conditions,

4.9 HMAS Tobruk's configuration also allows troops to
disembark by scrambling net, accommodation or jumping ladder or
through the bow or stern doors.

The Department's Submission
4.10 In its submission of August 1983 the Department stated:

It is agreed that difficulties were encountered in
respect of the swamp testing called for in the
Naval Staff Requirement and further definition is
equired. Pending resolution of an RAN swamp
testing policy for these craft, users have been
advised of restrictions necessary when used in
heavy surf., Although the advice as to weight of
fully armed troops was incorrect the overall
effect on ability to transport troops is
negligible as the occasions when 1lifting or
lowering by davits in a loaded condition would be

minimal.’
Davit Hoist of the LCVRP's
4.11 During its public hearing on 17 September 1982 the

Department stated that although there were four Australian
tenders for the BMAS Tobruk's LCVPS, only the tender from the
United Kingdom met the Navy's requirement, The HMAS Tobruk
Project Director said:

One of the most important requirements was a craft
that we could davit hoist and the United Kingdom
ship firm was the only one that offered a craft

1. Auditor-General's Report, March 1982, p.34
2. Refer to Appendix B
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that had already been davit 1ifted ‘that we could
see, It had to be a proven craft that was already
in existence.

4.12 The Committee heard evidence from a former HMAS Tobruk
Commanding Officer that to lower the LCYP's from the ship's
davits with a Ffully equipped platoon would be a most unusual
circumstance, The preferred method of loading troops and
equipment into the LCVP's was to have the craft alongside the
ship and use scrambling nets and/or ladders such as an
accommodation ladder or a crane. The officer stated that he 'dig.
not know why the requirement was written for LCVPs to be lowered
from the davits with such a loading of troops' .1

4.13 The Department stated that it became aware of the error
in the weight of embarked. troops while the ship was being built
in 1979, It tested the LCVP's on the davits ‘with 12 times the
weight of 34 troops (using) pig iron blocks' and found the
stength of the davits satisfactory.

4.14 During evidence heard at i and public hearings
in August 1983 the Committee was told that the hydraulic motors
on the davits were a continuing problem for the ship.. The davit
hydraulic motors are the drive mechanisms for the wire ropes
used to raise and lower the LCVP's, The problem with the davit
hydraulic system is that it is contaminated, for reasons which
have not at the time of writing this Report yet been
established,

4,15 It appears that problems originating early in HMAS
Tobruk's construction have contributed to the continuing failure
of the davit hydraulic motors. Throughout HMAS Tobruk's Senior
Officer's Monthly Activities Reports (filed during the ship's
construction) there are adverse comments pertaining to the
hydraulic system, for example:

May 1980 Unfortunately cleanliness of compartments is
considered to be below acceptable standard and
there is clear evidence of foreign matter being
allowed to gather in pipework and paint being
sprayed on items such as valve threads.,

Jun 1980 An item which has been completed is the
installation of the LCVP davit hydraulic system
and flushing out of this system is now in hand.

Jul 1980 Setting to work. of the LCVP davit hydraulics is
continuing but due to mechanical problems, the
Harbour Acceptance Trials for this equipment
are overdue.

1. Minutes of Evidence, 17,9.82
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! ing

There continues to be problems in the sett
hug 1980 tg work of the LCVP davits hydraulics ,.... the
standard of cleanliness in the ship previously

reported continues to be a course for concern.

three new and bigger motors for the
Sep 1980 }l;;graulic pumpg have arrived and are being
fitted. The davits continue to present a
problem in that they are presently unable to
1ift any load even approximating that of an
LCVP.

Nov 1980 Harbour Acceptance Trials of the LCVP davits
were carried out.

odifications have been undertaken to

Feb 1981 igithexfcv? Davit's Hydraulic System. These

comprised enlarging the oil storage tanks,

adding an inlet filter, changing the positiog

of the Port/Starboard changeover valve ant

modifying the pump, This work is not ye
complete,

Mar 1881 The davit hydraulic pump has been changed for a
larger versioNi...

i failures of
o As at August 1983 there have been five
thige motors sincge commissionin%. Pxilesint;.z tt;:)gx Ri;x‘l)jis w:xrrg

. Illustrations 1l an

z:ﬁz:"i:::lb;ein the ship's liée soon after commissioning and
hence the LCVPs are shown on the davits. Illust:atioan LJ&P:
more recent photograph and it can be seen that the ship's
are not on the davits.

1l need a
T} contaminated system in HMAS Tobruk wil
:l;lt;Zough chIZaning in order to reach the required standard and
there will be a delay while spares from the United Kingdom are
acquired,

d notes
) The Committee is concerned with this delay an

:h:taz marine hydraulics technology is well known and relat;‘.v:l;;
straightforward in the engineering industry. The Departmen ti
been dilatory in devising a remedy for such an apparently
straightforward problem.

Operational Capability of the LCVP's
4,19 At the September 1982 public hearing a representative

J t of the
Ar: Office said that prior to the procuzemen.
gé\%s tt}:‘l?e or:r]‘.yy view the Army Office had of them was that:
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esss they were basically ship's boats designed to
cater for the ship all the time to move the crew
around as required, The fact that they would be
small landing craft as such was a bonus to Army

4.20 The Committee understands that the Department has
advised HMAS Tobruk's Commanding Offjcer that the aswell of the
surf level in which the boats can operate should now be reduced
by 35% because of the LCVP's swamping possibility,

4.21 The Department stated that the LCVP's c¢an
satisfactorily carry a Land~Rover and trailer or a 105
millimetre qun if required but were not the main method of
getting troops to the shore.

4,22 The Department confirmed that HMAS Tobruk's LCve's,
when fully loaded, and when both compartments (the well deck and
engine room) are filled with water, the craft wili overturn. but
remain afloat., A departmental officer said:

In  that regard these LCVP's share that
characteristic with the thousands of small landing
craft which were used during wars in the last half
century. There isg nothing peculiar about that,
When fully swamped they will overturn. With one
compartment flooded - either the well deck or the
engine room ~ the craft will not only float but
remain upright, There is a 8chool of thought which
says that the role of these craft i8 such that we
can follow the widespread practice of the past and

the swamp test that they remain upright with both.
compartments flooded, Notwithstanding that, we

which will improve the stability when the well
deck is flooded, or some modifications to the
engine compar tment to Prevent. the engine
compartment being flooded when the well deck is
swamped, 1

It was also stated that:

Since entering service in Australia, these craft
have not achieved the operational performance
claimed for them during maintenance trials in the
United Kingdom, This casts some doubt on the trial
figures achieved., It appears that the engine is
not sufficiently powerful to get the craft to
plane, However, new LCVP's are planned for
'Tobruk'. The present ones will be transferred to

1, Minutes of Evidence, 5.8.83
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fleet oiler now under construction at
%:ke,;:w Cockatoo, where their role will be less
demanding.l

luation
Committee notes that the Trials and Eva
aégzrt o:heﬂuhg Tobruk made several adverse comments o:;tt}ég
utility of the LCVP's. It doubted the ability of the fcé:.;u ey
o kmee pads, . Pragiiity. shallos dratt and Lack of - subficient
of knee pads, fragility, sha IEELcdent
. doubts were reinforced from experience g )

Eg{'l;:ope?::fona? The Joint Evaluation Working Party's Trials and
Evaluation Report concluded (at paragraph 63):

LCVPs have proved generally unsatisfactory due
gze their low pspeed, unreliability and 1light
construction. Acquisition of a more reliable and
robust type of LCVP should be considered.

ding HM
Committee notes that the Flag Officer Comman
:&:éralinm;'eleet (the Fleet Commander), in his Repor;:eson tgzﬁg
Tobruk Trials and Evaluation Programme of 28 March 1 :‘ ;
that. among HMAS Tobruk's ‘other important technical problems
are problems with the LCVP's. He notes:

d
s have had engine failures, GRP buckling an
gg;: ramp securing arrangement failures, The trigt
has indicated that the reliability of this c:ab
is not satisfactory and much work is yet to be
done to bring the «craft to an acceptable

operational state.
Conclusions and Recommendations
4.25 The Committee concludes that:
i s
artment's tender specifications for HMA:
;2:,,“?5% LCVPs were deficient and not correctly

oversighted by the Department when the contract
for the LCVPs was awarded;

ent's statement that it tested the
;lé‘erplgeg:zttmhen davits 'with 12 times the weight :f
34 troops (using) pig iron blocks', and four;d tte‘
strength of the davits satisfactory, con li.ch:
with the Auditor-General'’s concern that the we gk
of LCVP embarked troops was understated by 90(; g
resulting in the Department placing restrictdogs
on the number of armed personnel lifted/lowere n

on LCVP;

1, Minutes of Evidence, $.8.83
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4.26

The

initial problems with HMAS  Tobruk's davit

hydraulic system point to problems with

supervisio
quﬁity;i n and oversight of the contractors

the Department has been dilato,
he Ly in devising a
syste%; for HMAS Tobruk's contaminated hydraulic

continuing problems with HMAS T
0, L}
:zl{g}rna';xji'id‘;a:ﬁtem'i pz;.lnt to a lack b:fukesxpeg:g::
c8 in e Department or ineffici
systems in the Department to e
well known engineering i:echnolog;.:ct:ify defects in

although the Department states th
at HMA '
igxgéz, a;:o ;;.oet;.n stl:’ei t;nlaixéh met:hodh of gettfng'r olg:glocp:
other methods (eg. beachi )
or restrictions with other method 1o
of the stern door only during cal g conmeration
m se.
compounds the significance ofg the davi: ;fggf:éf"s)

HMAS Tobruk's landing craft

> vehi
rersonnel are unsatisfactory in thefglagesia:d
operational capability and safety; and ane

the LCVP's design and s

pecifications
determined and the decigion to pugcha::r:be%oorly
completely unsatisfactory, wa's

Committee recommends that s

the Department proceed as soon
as
;Le!g;:gti:;ationhwork‘ on the LCVP's to g?n;iiglée tgiﬁ
r 8uch work should be complet.
craft are transferred for use on H%Ag i-icgiﬁ:ﬁe the

replacement LCVP's for HMAS Tobr

uk  shou
grocured as soon as possible and be avaﬁabfg
efore the scheduled refit of the ship;

replacement LCVP's should be acquired t

t o i
spegificat:.ons developed with thz hindsightmggozsg
problems experienced in the original craft; and

preference be given to Australian contractors who

tender for the replacement LCVP c
rectification contract for existingogé\sgsg. and the
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Background.

5.1

CHAPTER 5
DESIGN AND MODIFICATIONS

In this Chapter several unsatisfactory aspects

HMAS Tobruk's design, and modifications made to that design,

examined,
disclosure of design problems it should not be interpreted as a
complete or comprehensive discussion of the detail surrounding

HMAS Tobruk's design faults, Only major areas of concern to the

While much of the analysigs concentrates on

Committee have been discussed below,

5.2
variant of

5.3

old overseas design.

As discussed in Chapter 1,

the 1960's UK RN Sir Bedivere LSL class of vessel,

During its inquiry the Committee sought to establish
why the Department chose to purchase and substantially modify an
In a public hearing on 7 September 1983 the

following rationale was given by a departmental respresentative:

.seOne must conasider what sort of ship the
Australian Navy needed to meet its requirements. A
number of possible material solutfions to the Naval
staff requirement were considered and it was
decided that the Sir Bedivere class from the
United Kingdom had the main attributes that we
were looking for in our ship. It was about the
size of ship that carried the sort of Army
military load that the Defence Force wanted to
carry. It had about. the right speed. It was about
the right size. The tonnage load was about right.
It had the characteristics of the various means of
off-loading the military load ashore. The range
was about right also, As a result, that ship was
taken as a basic design rather than entering into
a completely new design.

Having made the decision that that was the base on
which we were to build, the individual changes
that were necessary to meet our full reguirements
then had to be incorporated into the design.
Overseas equipment and the difficulty with spares
were common problems., We have a lot of overseas
equipment right throughout our Navy and to varying
degrees they can pose problems in the 1logistic
support. Sometimes it is a lot better than the
support we can get from local suppliers, I might
add, If one looks at our main combatant ships, the
guided missile destroyers and the FFGs that are
now coming into the inventory, one sees that it is
all overseas equipment, with a couple of minor

Refer Tables 1A and 1B
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exceptions, Generally speaking, the u

our warships, particularly oureq igg‘r:::taxi;g
equipment, is all designed and procured overseas,
All the weaponry, a lot of the electronics and the
engines are all overseas designed. That is a
characteristic of our ships as they exist right
now - it is right through the Navy.

5.4 The Committee believes that, 1 ‘
n princi
ggthigg inherently wrong with taking' an o]‘.’d shf;e'degg:e a:g
anging it, Engineering development is based on experience and

research, It
and codes of cé:du&:}::i.s principle that sets engineering standards

5.5 However unless the original 4

. esi
completely, and therefore the § old teck?:olot; d:séicagﬁg
requirements/specifications of the previous user accepted, then

reat car A
granslati‘o:s.m“t be exercised with design modifications and

5,6 The Committee sought inde
pendent specialist
:!‘;e pg;adz::;ieca::it::: %fn. :Sopt’.}ng 1and modifyingp:n old sh?.gv:ld‘:eesi::
. r of class vessel. One well 1i
adviser of many years standin in t Ty e
overseas, ventured the followin?g o;,:v:l.n:l.l“oen:MB””:lan industry, end

My experience is that you have to tr

being the same as a completely new d::fgnft Y::
r;::g S;Lett ;xg agrcezn‘x:plgt: ﬁsign team and you must go

etail, You cannot "acc

individual component as being exactly the es‘:nea:}s(
it was done. 15 years ago. Naturally, your
requirements will change - it is characteristic of
clients - and indeed their requirements usually
change after they have finished establishing their
requirements, so that you must, firstly set your
éequuements as firmly as possible and then set a
dedicated design team to work to re-engineer the
job completely. You cannot just do sections of it;
you must do the entire system because any
engineered project is completely interactive. That
is just a basic principle - you must go into it
:gmpletely. It is always a great mistake to think
de:ji.:gr;:rou can save money by starting off with the

5.7 The Committee notes the gen

7 . ]l observation of th
Joint Evaluation Working Part: o 1 a
Evaluation Programme, asgfolloxszkeport on [MAS Tobruk Trials and

‘The LSH design is based upon that of a 21 year

old United Kingdom LSL If in th
. e
consideration was to be given to the constfsgggﬁ
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of a similar ship-type for the Defence Force, the
ship's design should be updated to reflect
experience gained with HMAS Tobruk in the
Australian environment and latest developments in
technology',l

5.8 The Committee heard evidence that there were inherent
problems in purchasing ships' designs from abroad when it came to
assessing the potential for Australian industry participation in
the construction of such vessels. It was told that, in many
relevant fields, Australia does not have the depth of industry or
intrinsic management capability to participate in such work,
Buyers must look towards overseas expertise, materials and
equipments, identify them and take proper management and
administrative actions to control and acquire such items.

5.9 The Committee is concerned by such statements, given
the present domestic economic circumstances, but it acknowledges
that for much of the previous decade there had been no warship
building activity in Australia., During this time scale - 1971 to
1977 - some of the skills extant in naval technical activities
associated with shipbuilding were eroded by departure,
reassignment of people or simply loss of practice by head office
and field officers. However a small number of local shipyards
retained their capability to undertake RAN projects,

Departmental Design Modifications

5.10 0ld designs engender confidence because of the belief
that 'at the end of the day' an organisation believes it will
have something that works because a similar thing has already
been produced and is in operation. The Committee believes that
this may be false economic reasoning as often, in the long run,
the cost of modifying an existing complex design is greater than
starting from scratch. It is very dependent on assembling and
managing a collection of skilled design people.

5,11 The redesign of the original LSL Sir Bedivere class of
vessel to produce the LSH HMAS Tobruk involved the Department
making the following major design changes:

. replacement of the original 20 ton crane with a 70
tonne derrick/crane and supporting structure
associated with hoisting and lowering Army landing
craft carried on the ships vehicle deck;

reinforcement of the vehicle deck structure to
permit Chinook class helicopters to operate from
the ship;

1. Joint Evaluation Working Party Report on HMAS Tobruk
Trials and Evaluation Programme, p.l9
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. reinforcement and lengthening
g of th
deck structure to permit up to Se: la(f:g f‘l:i.gl;:
helicoptetq to operate from the ship;

. installation of a sewage .
Plant and holding tank
to meet International tative
Organisation zequlremen:a; faritine  Consultative

. carriage of landing craft v
in port and starboard d'avitse;hiqe personnel (Lcve)

. use of two 4,25 tonne FAVCO cranes
deck cranes were no longer avail;;;l:ra the original

. use of inflatable life rafts [}
utility boat i briginat thurSyse
saving oot nstead of the original "four 1life

. installation of a divin
g worksho, a.
workshop/office, enlarged laundry,p' em::;::f:;
generator compartment; damage control HQ, canteen;

. upgraded accommodat

poraoned s ion for RAN crew and Army
. increased air conditioning requirements;
. provision of a main galley to serve RAN crew and

the troop cafeteria; and

« a complete change of the
communications outfit to allow shégg fhﬁt“;ﬁ%«

commun
centrefc“ions system and a joint communications

5.12 In addition the ship' \

P's electrical syst
r;og%iev%i:sliulvolt single phase supply was ingtaffed"ii J}.‘f:l‘xli?f(
nergenalt, ngle phase supply for lighting and power. Automatic
VoLt Gl cerilut ion eysien ‘wes rhaieirs ey "5S, PEOVded. e’ 440

n ed to cater for
:ﬁnggpsxé:}‘;izsw:g;gg tgl;x:ez ::ftick/crane, gewerag;m glaex?i? iﬂﬁgz
was increased from 400 .to 550 kilggagis.the ship's main generators

5.13 Prior to the com i

pletion of the Shipbuild i
Package the RAN design Fto incorpoanating
folloging majen facilggi:::s further developed to incorporate the

. a joint operations room;
. a flight control office;
. a fuelling probe reception on the port side;
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a trunked hatch from the £light deck to the tank
deck for palletized cargop

an incinerator compartment adjacent to the galley
and compactor unit on the quarter deck aft:

lengthening of the stern ramp to ald marriage of
LCH bow ramps;

redesign of fo'c's'le deck to cater for 40/60
Bofors guns port and starboard and to simplify the
method of mooring to a buoy and towline reception;

increase the height of the funnel to overcome
problems with gases over the flight deck and the
bridge;

gelection of Mirrless Blackstone K Major engines
coupled to David Brown reduction gearing;

provigion of refuelling facilities in the after
f£flight deck area;

gelection of Ulstein 90 Tv-400 bowthruster in lieu
of Voith Schneider as fitted in the original LSL

design; and
. a second gyro compass,
5.14 The Departments submission of June 1983 also states:

With the development of the detailed design and
working drawings by the shipbuilder, a further 104
design change proposals were considered. Of these,
92 were approved for incorporation during
construction, During the later stages of
construction, some further changes to update the
UK design were also incorporated.

5.15 It is noted that the net value of the design changes
incorporated during construction, after allowing for increases
and decreases, was $1.512m which represented 65% of the
modification funds provided in the approved project cost
estimate.

5.16 The Committee also notes that the Department expects
its total obligation program as at 1983/84, in respect of HMAS
Tobruk's new equipment and stores, to be $2.684 million. These
funds cover payments for conversions and modifications to the
ship., In the explanatory notes accompanying the Department's
Budget estimates for 1983-84 the following data is given in
respect of HMAS Tobruk:
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$m
Value of Obligations Undischarged 1,7,83 1,727
Value of New Obligations to be made 1983/84 0.957
Total Obligation Program 2,684

Design Guidance

5.17 The Review of the Board of Inquiry is Critical of the
design guidance provided to the shipbuilder by the Department, at
paragraph 74 it comments that the sewerage system design guidance
provided was ‘minimal, consisting of a schematic and general
instructions included in specifications. attached to  the

contract'. The provigion of such design guidance is part of the
overall contracting Process,

5,18 Initially a ship to be built is defined in the ship
specifications ang associated drawings, Where a shipbuilger
wishes to depart from the requirements of the ship specification
and associated drawings, he is required to submit hig proposals
under the change procedures described in the construction
contract. No change may be incorporated without the specific
approval of Commonwealth officers duly appointed for the purpose
of approving such changes,

5.19 The Department's approach to ship design was described
as follows:

A (departmental) designer will work up the main
components of a design resulting in a contract
design. That is the design on which one goes to

has to take that design and work out for himself
his own detailed drawings of all of the detail of
the design, such as where the actual pipes run
given a schematic of what you want to connect with
2 pipe from A to B, He works up the detailed
design of where those Pipes will go, what pipe
length he will work with, what arrangements suit
his facilities in the yard, how he is going to
build the ship -~ all “of these things are his
business to work up that detail as to how he is

documents called key build approval drawings ang
the shipbuilder, having worked up his detailed
design, resubmits that nominated kei/ builg
approval drawing to the Navy for approval.

5.20 The Committee understands. that for HMAS Tobruk only a

very limited number of shipbuilders detailed design drawings were
nominated as 'key build approval drawings',

1. Minutes of Bvidence, 7.9,83

60

k's sewerage
d systems drawings for HMAS Tobru
Z;ritem wetzet:ggeincﬁ:ded in the Department's list of key build

approval drawings.

the Departments

the project changes were made to

i;:iiial gt?:lu;aix:\ge a:ﬁmé for HMA):SB gg‘?:::;atha::e::gghes{i;im,sugg
t. It appea

gm\g:o:: :zgesé\:‘gtigtiall of l::g: details describing components to

be. igcorporsted were understood by the Department.

5,23 In its submission of June 1983 the Department
commented:

i change
ct, Navy's approval of the first
::drgg\’;:fs;meﬂt ofythe secong fhazge argigsvsz:gg
ill-advised and, as indicate n e ey LOF he
Inquiry, they were contributing
B(:ranzggoaf numgez %E others) in the Dax incident.

tment's comments at
: Ty Committee notes the Depar
g;gigraphs g: and 35 of its June 1983 gubmission,l

Design Related Problems

hrough 1983 it
Committee's inquiry progressed tl

g;iZme app):\sre::ethat HMAS Tobruk had suffered a series of major
problems since commissioning.

5.26 A departmental representative made the observation
that:

i e
.. in roblems, sometimes severe ones, ar
ﬁarm:fetdhutfngp the ea'rly stagis f%fr amugﬁw oghig}:z
i it is not unusua f
‘J;;xfc:ént;n%eriod to be devotedito the cgzﬁﬁ;g; gg
s in the build, This is par X
?:“::(i’g:ngbuilt to warship standards -~ unlike
'*Tobruk' in some respects.

{a) Air Conditioning

5,27 Bxcept for its tropical trials, 'EMAS 'I;Oahirug;:rs:::
copditioning plant was accepied by, the Nevy's Seneral Orerseer
B e pomegeloning wi. ?. cool temperatures. When the ship
during a period of relatively erat o L W
est the airconditioning p
::gannggiat;‘;%uigcg:rr?ng‘ and installation inadequacies were

discovered.
5.28 The manufacturer became involved in lengthy

disagreements
n rectification and there were
‘nggﬁiﬁti&?: s:bcontractor, the shipbuilder and the Navy as to

fer to Appendix C.
é g:nutea of Evidence, August 1983
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cause and liability. Parts of the system have been re-engineered
by the shipbuilder at his own expense and 8ome inadequate
materials have been replaced, Since the warranty had expired the
replacement costs were the Department's,

5.29 The Committee examined the specifications for the
ship's air conditioning. It notes that while the specifications
Bet out desired equipment, performance cha:acteristics, location
and fitting, there is no requirement for inspection tests and
trials to be carried out within the equipment's warranty period.
The specification only stipulates that the. airconditioning

installation 'be tested on completion «es and results obtained
in accordance with design requirements;'l

5.30 The Committee notes with concern the Fleet Commander's

comment (made on 28 March 1983) on HMas Tobruk's air
conditioning:
«essthe long term solution may well be to remove
the existing system and replace it, This solution
would be very expensive but may be the best one in
the long term2
5.31 The system was finally accepted by the Navy in July
1983, subject to ambient temperature trials

proving satisfactory.
At the time of writing this Report the results of these trials
are unknown,

5.32 The Committee notes that part of a $500
the Minister for Finance 1982/83 funding appl
Department was used to fund a requirement for
accommodation rather than ship's accomodation £
HMAS Tobruk because of ship airconditioning system

/000 Advance to
ication by the
increased motel
or the crew of
breakdowns,

(b) éngine Control System

5.33 HMAS Tobruk's main engines are controlled during
manoeuvring by a pneumatic system. This system has been a source
of difficulty since before " the ship was commissioned, It was
particularly distracting for the ship's crew during the period’
immediately following commissioning of the ship.

5.34 HMAS  Tobruk's first Commanding Officer made the
following comments to the Committee on this problem:

As a nev vessel, first of class and first naval
warship built by that yard, I was expecting that I
would have problems with main propulsion units. I

1. HMAS Tobruk Specifications, v,2, baragraph. 6,11.19
2, HMAS Tobruk Trials and Evaluation Program - Report by
Fleet Commander 28.3,83
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le to me
I always had assistance availab.
:goug.hdatthingé gg wron%. I e);peré::cggr;n:i.:of:gi;\:
the word go. In
g?“’é\imshfﬂ%':zd the port engine rt%fus:‘;lw t:hrggzzg
ahead and, with the use of i:ugs,11 g oy shraster
and the starboard engine I controlle : ohip and
1ly navigated it down the Hun
ggﬁﬁgsiﬁg llllexh:.\m Bridge down to Newcastle.stvlvz
subsequently had problems in the Port of Newca
and during sea trials.

d of the ship
the riod that I was in comman
g;’xﬁ: c};mmggsioned betweeni Apiilthaendp 12(::(9113;;; ai%gi
I had occasion .... to signa omnander
I regretted that I could not g
;grglzn;h?tcouldgnot meet my co:mitmer‘::t%lgec:fuaihg
the contr
no longer had confidence in jhe controls of ohe
main engines. That occurred the o
having come up
was in the Port of Brisbane, Jome b the
th the assistance of tugs and g
gi:grargngside; we were 1oadi8rig c:;dgoafr:l?:gir;gagg
go to an exercise, Kangario 'j.th o oneiasers 9t
of the game, in consultation w Paa” got “beyend’ us
deemed that the control problem ‘had g u
take the vessel to
and that I was not prepared to the veasel =9
sea, As. a result of that the cargo w EE-loaded
arf; the necessary experts were p
g:dtggm:hci\r'ative work took place on the control
mechanisms,

i ises
t into the next series of exerci
gsritxhgenthientrial and evaluation pe;iégg.es Og:gigz
Port Alma I stopped to test main beth nes efore
the Port; I could not get bo g
ﬁ::ﬁéi:gs they should have reacted, and because of
that I went to anchor.l

blem stemmed
ittee understands that the pro t
:;?.rsxly fro'rlt'nhethecmsn)?ip's compressors., The Committee heard evidence
that:

i high and
e temperature of t.he air is
z‘gg %ﬁn‘g::ae;%ors t?ake their auh?:fplgem;;::tu:l:
is a hi
engineroom, where there 15 2 high temperature,
high humidity and high oil pPo s aln
is moisture and oil. in the comp:
:;:gltconsequent:lal corrosion and fouling of the
sensitive elements.2

i i tem problems
. the main engine control syt
s.asriencegomgy oihe ship came from ‘'initial aihehogif?e,:::?
ggﬁges':* which were necessary to accommodate

1. Minutes of Evidence, 5.8.83
2, ibid
3. ibid
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engines ugsed from those uged in the si

rB
ggltlonger available, Remedial steps haveedg::;etﬂ:::‘s :g‘ i?.h rove
fia ration and cleanlinees and a8 a result there h ‘been an
idef\::gedinbyntlfni:‘bli)i;:nmei‘t‘::t::; ':emedial measures have been
were replaced at the subcontractor's :x:;enunnedefnéﬁ;tf:f lggranponents

5.37 The Committee also
notes the F1
observations on HMAS Tobruk's main engine conttolees;ate‘;‘rimm;:d:;:

report on HMAS Tobruk' )
Commander observear © ° [Fial8 and Evaluation Programme the Fleet

Of the major problems, thig has
- been t
ggiio’g?tp:‘:)%z].ae:nio“éh The control syst:e?no ;ﬁiutig
H ey were firstly, a lack
adequate drain point filters and ! v %%
xgg;tgli;::tigg offerigl;s a{xd non-ferrous s;i;zgly'rh:
8 mixture led to corrosi.
the pipework and the resultant Aelos
. loos
sc;:::g l;{u:f:;oiion passed unfiltered etm?::gt&ctg:
g o )s a
;gg:roldgggicf:. Immediate :ectifi:::tigg ‘:aalgc::gg
Tnadequers: u because the drawings vere

5.38 The use of dissimilar
met. ‘
Volume 1, 8.1.12.3 of HMAS Tobruk's spegiltsic&i&oncazmmented on in

Direct contact of dissimilar : i

metals
avoided and such installations are JOS gg ?:
accordance with the method given in th
Specification, ¢

5.39 The Committee is concern: .
C ed that HMAS '

:‘si:u:azc](? project staff and on Bite smtv}'iosb::sk sdf;alxit{

quately inspect the construction of the air conditionigg

system and ensu i
Tnetarlog re that dissimilar metal components were correctly

{¢) Deck Mounting of Forward Cranes

5.40 BMAS Tobruk has .ex| i

. experienced difficulties
;g:ntéggn:;raggemsnts of the two forward 4,25 ton}lei‘ivcgi?r’angge
Tegestanes imcelves have performed satisfactorily and aré
forward cra:gg wgieorrxigi::iii‘sgl ooSn Crames as the creginal UK
forward end of the ship's carg?) a?:'ea'f}]l-e Crenes are located at the

1. Refer Illustration 3
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5.4

was discovered on the deck around the base of the cranes,
test load of eight tonnes. The cracks were welded and a reduced
load limit of two tonnes was applied to enable them to be used

During a routine load test in Brisbane in 1982 cracking
at a

during HMAS Tobruk's Tonga relief assistance mission,

5.42.

The Committee was told that 'the problem was that the
footings of the strength members had been underdesigned!.2 The
Committee was concerned to read the Fleet Commander's comment on

this problem:

5.43
Brisbane
performed
(d) Ship

5.44

5.45

conclusions,

The FAVCO cranes were merely welded to the deck
with little strengthening or support., Cracks soon
developed and required reinforcement from below,

Remedial measures have been taken by a contractor in
and the Committee understands the cranes have since

satisfactorily, with all restrictions removed.

Vibration
A Departmental representative told the Committee:

HMAS Tobruk exhibits vibration in excess of that
normally encountered in a warship, Investigation
suggests that it is caused by the propeller being
sited too close to the hull and rudder, When the
problem was queried in the United Kingdom, the
advice given was that it is an inherent problem in
the Sir Bedivere class., This was not revealed at
the time of procurement of the <c¢lass design
package, However, the vibration is tolerable and
is n%t considered 1likely to reduce the ship's
life.

The Committee notes with concern the Fleet Commander's
made in his report on HMAS Tobruk's Trials and

Evaluation Programme that:

From commissioning, HMAS Tobruk has been subject
to excessive noise and vibration levels. The
effects have been felt by hull and machinery. The
problem appears to emanate from a variety of
sources and collectively will be difficult to
overcome since it is a combination of machinery
generated and structure generated noise. By far
the worst sources of noise affecting habitability

1,
3.

Minutes of Evidence, 5.8.83
Minutes of Evidence, 5.8.83

HMAS Tobruk Trials and Evaluation Program - Report by

Fleet Commander 28.,3.82, p.13
Minutes of Evidence, 7.9.83
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5.46

is the air exhaust noise emanating
n fr

generator exhaust blowers which functigon wl?rn» g::
ak;ip is operating at normal speeds., Intexnal
£ittings in accommodation areas, recreation areas
and offices which are of modular construction
contribute to the overall noise level. Many l‘arg;
components such as lockers and bunks. are made from
sheet metal which at sea creak and rattle and
amplify an already noisy environment,

The problem will be a difficult one to 8o

is feing examined by the design sections igen:f;f;

Office, A survey has been conducted revealing that

many of the areas are approaching levels which are

Zﬁéffon‘zn’e"n?"?ﬁ' For personnel living in such an
ere ¢

ImpLionnent ould be long term health

On 13 March 1981 a representative of the RA : i
3gggssing Unit, in a letter to the Department's C:Jnk;rcfr:i:alHN‘am‘d
¢e commented on vibratjons during HMAS Tobruk's COntractor\"i

Sea Trials held in January 1981 as follows:

5.47

The most noticeable aspect of the sghip i
obstreperous background when the ship is l:mdesrw:;e
but more noticeably at maximum speeds. !

In evidence before the Committee the De,

:gatogi;&oassedi'ogzuké:e c;}ew txnde:took hearing tests e‘?::ytmggg :::gl?g
~ Navy's usual requirement of annual h

examinations. It was also stated that ! v cobieg

e eseethis vibrat

is not unique to Tobruk, It has existed in the Ro’;(aliobrllavp; ogésr;

for the 18 years that they have been running',2

5.48

The Department algo stated that:

One of the major features ma be th

revs themselves and we havey the s:meprggeli.}elg
British, although a different engine, It is a
different engine running at different revs but the
shaft speed and the propellers are the same, and
the British have a problem. As far as 1 knov'J the
British have not done anything major in altering
that machinery line on their existing ships but,
‘a:nd importantly, I mention that they are heading
owards building a new ship or ships to replace
the logses of the Falklands and the informal
advice is that they will have to look at a
different engine, for a start because the old
engines are not available. How they will come out

1.
2.

HMAS Tobruk Trials and Evaluation Programme -~ Report by

Fleet Commander, p,12
Minutes of Evidence, 5.8.83
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in that new ship now that they have got to change
the propuleion prime mover, whether they will
change. their shafting arrangement of propeller
revs, propeller size and so on, remains to be
seen, But I suspect that they are looking at that.
The informal advice is that they are looking at
that with one particular aim, and that is to drop
the shaft revs down. Dropping shaft revs down is
good, It makes the ship quieter; you may be able
to get a slightly better performance propeller,
You have, of course, to change all the
arrangements, the whole form down at the back end,
to be able to accommodate it but I suspect the
Brits are looking at that for their new ships.

5.49 Members of the Committee were on board HMAS Tobruk on
the 18 and 19 August 1983, During this period the ship travelled
from Shoalwater Bay offshore en route to Melbourne, On average a
cruising speed of 15 knots was maintained, However, for the
purposes of a visiting team of vibration analysts on board from
the Department of Defence Support, the ship maintained a maximum
speed of 17 knots for a limited time . At both speeds Committee
members noted high levels of vibration occuring in parts of the

ship.

5.50 On 15 February 1984 the Department forwarded the
following interim report on progress with investigations into the
noise and vibration problems experienced in HMAS fTobruk:

HMAS TOBRUK suffers from vibration problems
characteristic of a shallow-draught vessel
designed for amphibious operations., The propeller
is tucked well up under the stern and the
clearance of the propeller from the hull is kept
to a minimum, This situation is conducive to the
transmission of propeller-generated vibrations to
the hull.

In conformity with the original design of the ship
being largely to commercial rather than naval
standards, most of the main machinery and
equipment in the ship is hard-mounted to the
ship's. hull, rather than being resiliently
mounted. This is a potential source of noise and
vibration in the hull.

As designed and built, the insulation of the
machinery spaces is largely thermal insulation
rather than acoustic installation., The thermal
ingulation provides limited attenuation of noise
£rom the machinery spaces to the adjacent areas of
the ship.

1, Minutes of Evidence, 9.11.83
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(e)
5.5

Although subjective opinions have

‘ been ex
:2c tl::ebPAC that noise and vibration uve};r!es:::
ot:h:f a ]t.ziv:;.‘d a::iggt aitigréifiiantly worse than in
improvements can b' 8 e thas
availability of funde.e mader  eubject to the

In 1983, Navy Office tasked Garden
1s
with the conduct of noise and vibratig:ngu?\?:;gﬁgg

and vibration levels found
and to
:fmedlaal measures. Progress or; the work has:amg:::
otg:r u;l:&: co:ls;;éng pzioiities and demands of
r work for t!
specialist resources available at Garde#ersliég.ited

the balancing of sgome of the fa
ng i
gongitioning system, This ig beingn :;fmi:é;
t%nfc‘fzé ;x:tt:%itga!iimt;ch of the distribution air
n nings and panellin and
remedial work is likely to be ve S xpenaiony
ry ex
i&:oti};erth[;rogi:xgioarea fidentified in t%xese pﬁ:ﬁé‘{:é
ns
main machinery casing:. the ship adjacent to the

The next step in the Garden I
] sland work wi,
ggztafgndgsh ogib:';:;ation 1:easurements covlelrigg
. on, natural frequ
hull vibration, structur'al vibration i:q ::;i:fs tgg
ggsgé:;g; hl:llll fres‘fures due to Propeller/hull
' ocal vibration problems i 1
that. in the main machinex: DR
Yy intake and
gggzé:ga?;:sndthseig[:;t;qibli requirement for acgf;:ta:ljf:
icant noise generators. Gard
Island plans to co g i igations
within the next two mo"xﬂix:e these  lnvestigations

Remedial measures derived from th

e Gard
35‘:‘2“20?“& be ;gnsidered for the ;:o;?amfnilagg
< € ship in its first main £ 3
commencing in late 1985 Prioriti Rt
remedial work will have to be a cd chorer 2

. ssessed ¢
fl;:i::éne,fu:g:mst competing demands for %l?:eile'r:;
it expected to be available for the

Auxiliary Bojlers

Although HMAS Tobruk is a diesel powered ship, she

two auxiliary boilers which ar
e used to :
distillation of fresh water and for heatfxf:vi:?i i%ﬁ"lné"

68

has
the
Both

boilers have been unserviceable for much of the time since HMAS
Tobruk was commissioned, mostly due to a lack of spares. The
furnace brick work collapsed at the end of 1981 and the boilers
vere inoperable for a large part of 1982 awaiting spares.
HMAS Tobruk currently uses other means of obtaining fresh water
supplies e.g, dockside mains, ballast.

ted:

5.52 A Departmental repr tative

Part of the early problems may have been
attributable to operator error., But we have an
overall impression that the boilers may be not
quite man enough for the job.

5.53 One consequence of this problem is that several items
of HMAS fTobruk's galley equipment cannot be used e.g. 6 steam
coppers and other steamers,

(f) Landing Craft and Davits

5.54 Comment on the problems experienced with HMAS Tobruk's
landing craft vehicular and personnel, and their associated
davits, is contained in the previous Chapter of this Report.

(g) The Sewerage System

5.55 The many serious problens with the design,
installation, modification, quality control, quality assurance,
management and rectification of HMAS Tobruk's sewerage system
gerve to characterise the Department's approach to the Tobruk

project generally.

5.56 The Committee viewed the problems with the sewerage
system very seriously because:

of the death of a 14 year old Naval Reserve
Cadet; and

. information about this death and the many
problems associated with the sewerage system
was not mentioned or alluded to by the
Department in its initial submission to the
- Committee's inguiry nor during the first
hearing of the inguiry.

Because the sewerage system is detailed and complex the

5.57
explanation is reproduced to aid understanding.

£ollowing

The sewerage system comprises six collection tanks
and two holding tanks., Two of the collection tanks
are located for convenience within the holding
tanks and these are the tanks which were involved
in the accident (see Diagram 3 overleaf)., The
tanks are symetrically arranged around the ship's

1. Minutes of Evidence, 5.8.83
2. This explanation was heard as evidence during a public

hearing on 5 August 1983 in Brisbane
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centre line and, in effect, form two similar
interconnected systems, I shall consider only one
system and, in passing, would mention that it was
the port side system which was involved in the
accident (the death of NRC Dax). It could have
been either. Bathroom, laundry and galley drains,
called greywater drains, go directly to the
holding tanks while the toilet, or heads' drains,
called blackwater drains, were to go to the
collection tanks in the first instance, The design
also called for all ship's company blackwater
drains to go to the aft collection tanks, leaving
the other four for embarked troups, This would
allow the four tanks designated for troops' use to
be shut down when there are no troops on board.
Since the accident (death) it has been established
that several ship’s bilackwater drains were
directed by the shipbuilder to the midships
collection tanks, including the port midships tank
involved in the accident, This would mean that the
tank would slowly collect human wastes and
generate gases of decomposition without the ship
being aware of it.

Turning now to the tanks in question (see
Diagram 4) as is typical of the entire system, we
have the various heads pans, discharging via
U~bends and water~seals to the collection tank.
Just 1like toilet pans in one's own home, the
blackwater drain needs an air escape on it acting
as a siphon breaker, to stop the water-seal from
being sucked out by the venturi effect of water
passing by in the combined blackwater drain, 1In
these pans in HMAS 'Tobruk' the water-seal is only
17 millimetres deep, in order to minimise the
amount of flush water necessary to overcome the
seal when flushing away waste, The collection tank
also has an air escape on it to compensate for the
inflow from the blackwater drains. These
blackwater drains can, of course, be directed
straight overboard without passing through the
sewerage treatment plant at all and this would
always be the case in the open sea, outside the
12-mile 1limit specified by the International
Maritime Organisation., The midships collection
tanks' air escapes were originally intended to go
directly to the upper deck but because of their
proximity to the holding tank air escapes,
approval was given to combine them in the
interests of simplicity (see Diagram 5). It is now
believed that this modification contributed to the
accident., The sewerage is pumped from the
collection tank to the holding tank via a
macerator, or chopping blade, which ensures that
there are no lumpy solids passed across to the
holding tanks. There are, of course, up to three
macerator pumps discharging to each of the holding

71



Voo PR
ubieaq 1sarg saaso Wwoir

wows
 osrirs

2pieroap
of Wit

woreuned
“worp of
wowsao; pue Fumoy 0
Boredy twathg Fbwssmeg
AL SYUN-T WHYDUIA
wesay
e Wvpap pbieas -
S P SagvenIog ~
oup ;
40duy
® .
+@+(O€E) < -
@O+ HOEIS® P o
r\ﬂ,u_:n.v “oyToD
' o 2400w
+@+@xe)< = iy oy
CHCM(C /wu o
w0
Prssradioy
.
AueL vonde ey
ree Ramoy 0 ubiwaq
19uBiug 1waishs Wasemeg
MUY SYLth TN WEEDVIG
A
vouaeD o
vy
“or4oa)e;

WOy prduy

o

w0
wouy yrdur

e A

©+o+oxe)< @
n:uSa,.

fles
e any

J

o e

et S
oy
Wuise .y

4 swrop
wrpwmazoR

woay
woes uy




tanks at any one time, There is a requirement that
the contents of the holding tanks should be
constantly aerated with compressed air being
supplied from a special compressor in the engine
room. If copious quantities of air are not
supplied constantly the chemistry of the
microbiological decomposition which occurs in the
holding tanks will be changed from aerobic to
anaerobic, Gases are generated in both
circumstances but they are different gases and are
almost certain to be toxic when decomposition
occurs in the absence of free oxygen, As I
indicated earlier, the ship did not £fully
understand the plant and only operated the aerator
compressor intermittently. The holding tank also
has an air escape, which as originally designed,
had to cope with the volume of air displaced by
the discharge of up to three macerator pumps, plus
the aerating air itself, plus the volume of
product gases being generated within the
decomposing sewerage.

Our calculations showed that the holding tank vent
pipe did have sufficient capacity to cope with
three times the inflow of the macerator pumps plus
the aerating air plus the generated gases without
raising the pressure in that tank significantly,
or at all (ie, 4>(3x1)+243 on Diagrams 4, S
and 6). The first modification that occurred was
to connect the vent pipe from the port macerator
tank to the port holding tank vent pipe so that
the port holding tank vent pipe had the additional
duty (no.6 on Diagram 5) which had previously been
the duty of the macerator tank vent, Our
calculations showed that this combined vent pipe
is still big encugh to cope with the addition of
that displaced vapour or gas or air without
creating an overpressure in the tank
(ie. 4>(3x1)+2+346 on Diagrams 5 and 6). That
first modification, of course, occurred during
building. The next modification dates from August
1981, In this case, that same vent pipe had been
connected to it a similar combined vent from the
other side of the ship (see 7 on Diagram 6). The
two then ran together up the starboard kingpost.
So in effect, the new piece of pipe had to cope
with twice the load that the individual tanks had
to cope with earlier and our calculations have
shown that it could not do so without a back
pressure building up inside the vapour space of
the holding tank (ie. 4<(3x1) +2+3+6+7 on
Diagram 6), That pressure then had a path of
course up to the atmosphere but if it were
sufficient - and it was - it was able to track
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DIAGRAN ] . WMAS Tobruks Sewerge System : Float Surch Operation

back along that path to the macerator tank and
from the macerator tank back through the
plackwater drain and bubble out past A
17-millimetre seal, That 17 millimetres, of
course, is the critical pressure.

The result is now believed to have been that a
pack pressure did build up in the holding tanks
and thence, via the earlier air escape piping as I
have described to the midships collection tank.
This pressure would have been sufficient to
overcome the 17-millimetre water-gseal and bubble
through it into the heade compartment itself which
was where Naval Reserve Cadet Dax was found. There
are two issues which I mentioned in passing which
ought to be amplified. Firstly, the matter of
siphon breakers on the individual heads pans or
group of pans without which the action of heads
flushing elsewhere in the same part of the system
could possibly suck out a water seal in the
adjacent pan. An investigation since the accident
has revealed that these essential siphon breakers
were not ipstalled by the gshipbuilder, in some
cases, in sufficient proximity to the heads pans
concerned. Thus it is possible that there was an
effective escape route for gases via or from the
collection tank which was not dependent upon the
holding tank. air pressure reaching the
17-millimetre equivalent pressure I mentioned a
while ago. It is also possible that water-seals
could have been lost by evaporation during long
periods of disuse such as could have been the case
with the troops® heads when there were not troops
embarked. The same easy 9as path would have been
presented to gases seeking to escape via or from
the associated collection tank.

Secondly, I have mentioned £loat syitches and
their later replacements which control the
macerator pumps. Diagram 7 illustrates how the
£loat switches work., The important thing to notice
is that the switch shuts off the pump electrically
pefore it completely empties the tank in order to
avoid running the pump dry and damaging it. In the
case of the port midships collection tank, over a
tonne of sewage would be left behind with two
relevant effects. Firstly, anaerobic conditions
must develop since there ig no provision for
aeration of this tank at all. Thus poisonous gases
would generate here regardless of whether the air
egcape pipe modifications had been done, Were
there no water—seals in one or more of the heads
pans. above the tank, there would be an easy and
direct path to the heads compartment itself, where
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5,58

gave the following precis of even
HMAS Tobruk's sewerage system:

Naval Reserve Cadet Dax was. found, The generation

of gases, given that the vent of that tank is
correctly in place -~ and is so - would not, of
itself, have generated sufficient gas to blow out
the seal, It would be if the seal was not there
that that leakage path would exist., Also, the
residue of about one tonne of sewage would act as.
a seeding material for the faster development of
anaerobic decomposition than would otherwise
occur, Its effect seems 1ikely to ensure the
presence of toxic gases in collection tanks at all
times except when they have been deliberately
washed out and gas freed, as has been the case
since the accident,

In addition to the above, a Departmental representative
ts surrounding the operation of

The sewerage system hag been a source of trouble
for the ship since January 1981, when the
shipbuilder first began to test it, long before
commissioning., Further untoward incidents, in the
form of overflows of some of the various tanks in
the system, occurred on the day of commissioning -
that is, 23 April 1981 - and on 18 May while the
ship was in Sydney Harbour, The trials schedule
did not specify a full scale test of the system in
its normal operating condition. Instead, it was
hecessary only for the shipbuilder to demonstrate
that the more important components functioned
correctly <~ for example, that the aerating
compressor operated at the correct output; that
the chlorinator functioned; that the pumps pumped;
and that the pump switches worked at the right
levels; and so on, As it happens, these latter
Switches did not stand up to the test. They tended
to stick in the salt water and sevage environment
and they certainly caused the spill on
commissioning day. The cause of the 8pill in May
1981 was never formally established and the
shipbuilder did not accept liability for the
consequential damage. However, he ultimately
replaced all pump switches, added tank contents
gauges and digital readouts, and he improved the
ilam system which gives warning of high tank
evels, .

Following the fatal accident in December 1981, it
has been established that the ship had not been
operating the plant correctly and did not really
know how to. It stank; foul smells escaped from
the tanks, it was thought, from the upper deck
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ets from the various tank air escapes and the
gl‘:\:ill were then drawn back into the ship through
the ventilation and air conditioning inlets.
Following the spill in May 1981, ‘the ship
complained of the smell which' they said was not
dispelled by the chemicals stipulated for use in
the chlorinator and they sought help. The purpose
of chlorinmation is to sterilise, not deodorige,
and there are circumstances when the chlorinator
need not be used at all, The ship does not appear
to have understood this fact, It was following
this complaint from the ship that an air escape
pipe modification was designed and subsequently

_incorporated in August 1981. The modifjication,

5.60

ic oined the air escapes from the port and
::azgoajrd holding tanks together and led them to
the top of the starboard kingpost ~ which is one
of the two masts associated with the 70-tonne
derrick - was intended simply to remove the smell
away from occupied parts of the ship, Smells
persisted, however, and the ship appears to have
continued to search for a solution, in the form of
a chemical deodorising agent. This was the
situation up until 14 December 1981, the day of
the accident involving Naval Reserve Cadet Dax,
since when the entire plant has been shut down,
cleaned out and made inoperable pending a design
review and modification,

! age plant
59 The Committee notes that HMAS Tobruk's sewer
issatnl inoperable at the time of writing this Report,

Extensive critical comment on the ship's sewerage
gystem is to be found in the Review of the Board of Inquitr:y
Report at Appendix B of this Report (refer in particular to
paragraphe 35 to 95 of the Review),

(h} Xit Locker Spaces

5.61
Committee

83
At the commencement of public hearings in 19
was told by a departmental officer that:

substantial change to (the size of) the
v;:ig'age :rew as compared with the British (LSL
class), This meant significant <changes and
rearrangement of sleeping spaces, kit locker
spaces, dining areas, galleys, bathrooms, laundry,
canteen, life~saving equipment, stores and so on,
directly related to the accommodation change.

the

1.
2.

Minutes of Evidence, 5,8.83
ibiad
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5.62 The Committee is concerned to note a conclusion of
Joint Evaluation Working Party in its Report on HMAS 'l‘obruﬁ}'l:
Trials and Evaluation Programme that: : .

One problem .... is the size of the lockers in &

soldiers" mess decks, Soldiers large packs wig.‘f
not fit into the lockers and have to be stowed on
the decks in their respective mesges, which is
unsatisfactory, a damage control hazard, and in
ls‘gr::rd r]s_ituationa presents a personal safety

5.63 In addition the Joint Evaluation Working Part £

: o
that. no provision had been made for the stowageg of gerso::g
weapons in the embarked force's mess decks.

5.64 The Committee observes that analysis of the major HMAS
A
Tobruk problems (a) to h) listed above shows ¢t the: a

) (h) hat hey re

. departmental changes made to dev
Geniopment evelop the LSH

. inherent problems in the original UK LSL desi
not addresged by Australian medifications. o

Allegations of Major Design Faults

5.65 During October 1983 it was alleged to the Commi

that EMAS Tobruk hafi several serious major %aults over anc’i“m;l‘)::::
those dlSCUS§ed in this Report. The Committee carefully
consideged this matter and decided that it should discuss thesge
allegat:.ons. with senior Service and civilian members of the
Department in order to establish the validity of the allegations,

5.66 The Committee has satisfied itself that th

" 8 e person who
made the allegations was in a sition to comment y
gained on the "HMAS Tobruk. Proj&ot. nt from experience

5,67 Oon the 7 November 1983 the Chairman of th i

A . e Committ
wrote to the Mlqister for Defence and the Secretary ofl tﬁ:
Departmfnt informing them of the Committee's desire to discugs
these allegations, Details of the allegations were given in these

letters, The following comments i
these tattmes ! g were also made by the Chairman in

'The Committee fully appreciates the sensit

nature of these matters. However, it is the vfé:
of the Committee that these and other related
matters shou1§ be inguired into in public because
of their seriousness and the potential danger to

1. Joint Evaluation Working Party Report
i on HMAS Tob
Trials and Evaluation Programme% p.1p2 obruk
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HMAS Tobruk personnel. You may wish to express a
view on these matters to me before the hearing
next Wednesday'.

5.68 The Chairman received a letter from the Secretary of
the Department on 8 November 1983. The Secretary noted that °‘the
Department of Defence will, as always, be glad to co-operate
fully with your Committee'. At the commencement of the public
hearing the Chairman reiterated the Committee's view that these
allegations raised sensitive matters and gave the senior officers
representing the Department an opportunity to inspect a document
discussing the allegations before the document was tabled and
discussed in public by the Committee.

5.69 The Chairman also gave the Department's representatives
an opportunity to, if they so wished, make a case to the
Committee as to why the Committee should not examine the
allegations in public, The departmental officers concerned
subsequently agreed to the following allegations being discussed
in public.

(a) Lack of Watertight Integrity Following Damage
5.70 It was alleged that:

Tobruk has a central tank deck with a row of Army
troop messes on either side but there is no
watertight integrity between the troop messes and
the central tank deck. If the ship is holed at the
waterline the messes may flood into the tank deck.
Because of the resultant 'free surface water'
Tobruk may be inherently unsafe and may roll over.
The ability of transverse bulkheads (between the
troop accommodation areas on 3 Deck and the
central tank deck) to contain and reqularize
flooding is severely doubted, The troop messes
cannot be shut off. Tobruk is more vulnerable to
being holed at the water~line because it has only
a 'single skin' down its sides, Modern merchant
ships of this type have a 'double skin' down the
sides. There is no effective compartmentalization
on board HMAS Tobruk. Similar British designs have
watertight hatches.

5.71 In evidence before the Committee the Department
rebutted this allegation. With the use of a model of HMAS Tobruk
a departmental representative demonstrated that there was
watertight integrity between the troop messes and the central
tank deck. The main longitudinal bulkhead between thege areas is
watertight.

5.72 Although the Committee was satisfied that this
allegation could not be substantiated, it is not satisfied that
HMAS Tobruk will have watertight integrity when the ship incurs
damage under certain circumstances.
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5.73 At a public hearing on 9 November 1983 a d
representative gave evidence to the Committee that: cpartmental

«eooif the damage is not constrained to one
compartment and goes across two compartments, we
have got trouble. But I started off by saying that
this ship was designed as a one-compartment ship;
it is not designed to take any extensive flooding
over a number of compartments.,

5.74 This problem was further examined by the Commit
the Department during an in camera hearing, o mmittee with

5.75 The Committee understands that the probability of ti
ship sustaining the type of damage likely to bring thl:a sfhipl'l:
watertight integrity into question is very low. Nevertheless the
Committee remains concerned with this problem,

5.76 A departmental spokesman assured the Committee that ¢t
problgm was being researched as a matter of priority ar?da th2:
remedial action would be taken if necessary.

(k) Aft Door Flooding
5.77 It was alleged that:

By the nature of its design HMAS Tobruk is
vulnerable to catastrophic flooding through the
aft ramp door. If, for any reason it fell open, or
if as in the «case of 'Straitsman', it was
erroneously opened during operations, and the ship
was ballasted down, water could flood the central
tank deck (and. subsequently the side troop messes)
making the ship unstable and liable to sink, The
bow doors of Tobruk are backed up by a ramp which
acts as a secondary bulkhead but there is only one
stern door, which is held up by two chains with a
chain stopper arrangement,

5.78 The Department, in reply to the ab i
demonstrated to the Commifétee thgty: ove aliegation

. HMAS Tobruk's design bore no relation to the
design of the M Vv Straitsman;

. water would have to flood up the rear ramp of
HMAS Tobruk in order to reach the tank decki;

. the ships tank deck was specially designed to
cope with dispersing the massive amount of
water which comes from the tank deck overhead
fire sprinkler system;
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(¢) Pire
5.79

5.80

. if water did stay in the tank deck the ship
would remain stable because of longitudinal
watertight bulkheads:

. RAN training should prevent any erroneous
opening of the aft door;

. RAN training is very «conscious of the
requirements for damage control;

. there are positive locking arrangements
separate from the lifting arrangements for the
aft door.

Hazard
It was alleged that:

HMAS Tobruk has a large amount of wood in her
structure. All the internal linings are secured on
to wooden battening. Although the ship's internal
panelling is flameproof navyboard - a special
laminex coated silicate marine board - it is
secured by nails or power screws on to wooden
battening throughout the ship. A major fire could
start ‘behind this lining and be fuelled by the
wooden structure which supports it, Tobruk's
internal panelling does not seem to be surviving
the vibration inherent in the vessel. In addition,
Tobruk's superstructure is aluminium., In a major
fire aluminium f£fittings, holding up cables and
other structures, will melt or lose strength and
generally contribute to the general disturbance of
the fire and the damage.

In reply to this allegation the Department stated that

not all of HMAS Tobruk's internal linings were secured to wooden

battening.
5.81

A departmental spokesman said:

The use of timber grounds for the securing of
insulation or panelling is very, very common
practice. In our Navy it has been the practice for
a very long time and in the commercial world it is
usual practice., More recently the scene has
changed. In the most recent ships that we are
getting, the FFG's ~ of which we have four being
built, the last two coming out of the US and two
more to be built in Australia, hopefully - that
practice is not adopted. The battening is metal.
Mind you, a lot of it is aluminium and one might
question that; nonetheless it is not timber in
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those FFGs. But virtually every other ship that we

u have to give up weight high up in
have and a vast majority of the ships £loating :llx:mi:tff;‘ gx? oit:her thinggs which could be combat
around the world at the moment are so built. systems, radar, masts or something else., Our
‘ position on it generally in the use up there in
5.82 The Department admitted that ship vibration does cauge the superstructure is that we would avoid it if we
the screws securing some of the ships internal Panelling to work could, 1
loose. It was stated that: *
ty Hazard
There is a prolglem in that area. wWe afe working to {d} Troop Door Pire Safety A
overcome that by using a different size of screw that:
vizhich at the rgomt;,nt appears to be satisfactory. It': 5.85 It wae alleged tha -
8 the sort of thing you would have seen on board 's troop doors ~ fireproof doors whic]
the ship, Some of these things work loose when it g:ﬁrsggru&,,:puimeﬂts - may constitute a major
is not into the grounds but into the other boards personnel hazard. These doors are roller shutters,
in some areas. And that is a problem which we are like garage doors, and are kept up by fusible
handling on board,2 links. It appears that the only way these doors
may be raised is by having at least two people,
5.83 In relatiion to the pt;.tential for a fire hazard the one on either side. This sjituation may be
Department. gave evidence that n a war environment 'flammable n a fire,
material in excess of what is normally required on board'3 ig inherently dangerous i bruk’
removed. The Department also commented that: The Department gave evidence that HMAS Tobruk's
fifgpmof troop dgors are roller shutters and kept up by fusible
Whether you would go to the extent of ripping off 1inks, There are of two sizes of these doors - three feet wide
the panelling from the side of ship and the d‘five feet wide
deckheads is another matter. It would be a matter an :
of the time you had available and you would work buttal that
towards it,4 5.87 It was claimed in rebu
the narrow door and lift it quite
5.84 On the question of the use of aluminium in HMAS Sggd’ﬁ;,cﬁ.{‘,o°‘,’fe’,‘, are required for the bigger door
Tobruk's superstructure, a departmental spokesman said: but they need not. be on either side of the door.
Two men can lift it from the same side and it does
We have said that there is a lot of aluminium not matter which side they happen to be on., I
right through our ships and right through the would also remark that ships have an ongoing
ships of a lot of navies. In our new guided damage  control organisation, There is a
missile frigates coming from the United States all headquarters, Therer are usually outstations
of the superstructure is aluminium. Some people depending on the preparedness of the ship's
feel more strongly about it than others. The company at the time. There are communications.
Americans have used aluminium superstructures There are often patrols out. The likelihood of
commonly and so have we in changes to our ships, somebody being on the wrong side of a big door
The British have used it but to a much lesser alone, where two people would be required to lift
extent, and as a general principle they say they it 'and being there without anybody being
would not use it and their new designs have steel available to help him, is remote. Of course if the
superstructures. The fact is that aluminium in ship were closed up at action stations there would
fire loses its strength and fittings can fall down be passive damage control teams distributed around
or whatever, but nonetheless it is a useful the ship. It is not an empty ship. It is not a
structural material. The stability of ships i situation where you would expect to find a single
dictates that if you do not save weight in using person alone.
1 Yinutes of Evidence, 9.11.83 i Minute of Evidence, 9.11.83
3. ibia 2. ibid
4. ibid
84
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(e) Use of pvC Piping Externally
5.88 It was alleged that:

HMAS Tobruk has PVC piping constantl

the external env:l‘ronmeng. The s!{mi;xpohs:sd t:
pre-wetting system which washes the ship down for
radioactive fallout. This system uses piping made
out of normal PVC household piping and may split
because of chemically bonded joints. It is in an
air-exposed environment and may be subject to
rapid ultraviolet degradation.

5.89 During an in camera hearin 1i

n
dgp:rtmental spokesman confirmed that %her‘e \?::ems:enfe Jia?.izti:
piping up above HMAS Tobruk's main deck and that it was

recognised that so
during combustion. ¢ °f the piping is highly smoke emitting

5.90 However the departmental spokesman noted that this.

piping was in the open air and, as far as the De
P )
able to ascertain, no rve piping was internal to 5?2 r:;x;t;.had been

5.92 A departmental witness commented i
T on the
risks associated with uv deterioration of the pigiengpos:;iz;iuy of

The only risk you have there is t
deteriorates and it cracks, you may xl;::’ gt-.\:%:f t;:
spray where You want to get it, or you will get
1ess spray in the areas where you want to get it
and the water spurting out somewhere else, The
systenm ~ as with all systems in ships ~ is open to
inspection and there are routines for getting
:Zggitssgfztih of sy:'s:tems‘ inspected, We have no
e moment: ' '
nlthat orathe of any observed deficiencies

5.93 The Department agreed to su
5 X pply the Committ i
information about the use of external pP\}I(C pipingmin E;Aglg'};b’:&ie

As at th : s
received.e date of this Report this information has not been
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(£f) Ship Propeller Probleml
5.94 It was alleged that:

The original UK 15 year old design on which Tobruk
is based is understood to incorporate a slow speed
Mirrlees engine coupled to & matching propeller.
HMAS Tobruk, after design modificaiton by the
Defence Department, uses a medium speed Mirrlees
engine but, it is alleged, coupled to the
‘original' propeller as per the original UK
design. This is thought to waste approximately
600 horsepower because the propeller is not
designed to match the medium speed engine,
Although it appears that the Department purchased
a Mirrlees engine of the same horsepower from the
same maker as sgpecified in the original 15 year
old UK design, they are two different engines with
different harmonics and transmission system. One
is a slow speed directly coupled engine, the other
is a medium speed, 16-cylinder V configuration.
HMAS Tobruk's excessive vibration, which the
Department is currently analysing and testing, may
stem from this problem.

5.95 The Department replied to this allegation by saying
that although HMAS Tobruk did use a medium speed Mirrlees engine
the higher revolutions were reduced to the original revolutions
of the earlier design by the use of reduction gearing in the
transmission system. Thus the propeller shaft speeds of HMAS
Tobruk would be the same as the UK design to which the propeller
is matched.

Conclusions and Recommendations
5.96 The Committee concludes thate

. in principle, there is nothing inherently wrong
with purchasing an old ship design and changing it;

. the Department's design modifications were of such
an extensive nature that either, they were beyond
the Department's available design expertise to
specify sufficient detail and oversight
construction, or that the design expertise in the
Department: was not adegquately applied to the
projectsy

. the problems experienced by HMAS Tobruk since
commissioning are not minor teething problems,
Their number and significance suggest that HMAS

1, Refer also to the discussion on excessive vibration
earlier in this chapter
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Tobruk has experienced a high
er t :
:;\ouilg of major problems wheng compat::ae% igpeﬁﬁfg
ould be the outcome of a well managed project;

comparing the problems of BMAS Tob
ruk d
gﬁgz:“con;:?f:;:ﬁ RA;:I veisshe_ls such. a“;“}?u:sho::zmtzf
. a, Ipswic Cesanock, st
Adelaide may be spurious 'Dit' ! ton and
. fering design q
construction methods have been d tiona
roles of these ships are diffuse b g Functional
the financial, industrial and olitical ppignerally
nd political envi
surrounding their construction h Some of
these shipe have also had *are. hay ing Some of
‘ . or are h
Eﬁﬁgtﬁﬂﬁu?f ;};ea Dega:tment's manugem:t‘llén%f sﬁﬁifﬁ
AadLtor Cenmear: also been criticized by the

many of the major problems HHMAS Tobruk has suffered

since its g
cavses; commissioning stem from design related

the ship's existing airconditioning system is

unsatisfac
long tem;tozy and in need of replacement in the

HMAS Tobruk's air conditioni
been faaki® ng system should have
wasranty g::iod'; tested and trialled within it's

problems with the ghi. 's engi

?Ziﬁiﬁs ata!:;dibutable top the ugslt-:l ¢ ofcoﬁtrr?\ixtfz:te'oné
non-ferrous ipes

contract. specifications on dfagimilarc?n‘;‘aivsine Ehe

HMAS Tobruk's quality assuranc
e project
gxoxn:ti:sctsilg;er\gsoii didi not adequgtejly ing::\:f:i ::g
€ air conditioning syst d
ensure that Qiss Tee " wan
Correntiy instal).ed:mu" metal components were

the problem of HMA
has not been resolveg, Tobruk's excessive vibration

technical reports detailin
: g HMAS Tobruk'
vibration were not made available to the zozx:::::é‘;e

the ship's excessive vibra
t.
longterm health hazard to the icotnew;nay constitute a

[:1:]

the cause of the ship's excessive vibration should
have been diagnosged when purchase of the LSL design
was considered and attempts made to redesign the
LSH class of vessel to minimise the problem;

there is little doubt that HMAS Tobruk's excessive
vibration will increase the ship's maintenance
coats and reduce it's life;

problems with. HMAS ‘Tobruk's auxiliary boilers
typify the difficulties of procuring spare parts
from overseas manufacturers;

HMAS Tobruk's auxiliary boilers should have been
built for endurance and thoroughly tested under

warranty;

the many serjous problems with the design,
installation, modification, quality control,
quality assurance, management and rectification of
HMAS Tobruk's sewerage system serve to characterise
the Department's popr approach to the Tobruk
project generally;

the large number of critical conclusions and
recommendations of the Review of the Board of
Inguiry into the Death of NRC Dax are indicative of
the magnitude of mismanagement in the Department;

HMAS Tobruk's sewerage system was not adequately
understood by the department's designers, the
contractor's designers and installation staff, the
ship’s company and the department's maintenance
personnel during the build of the ship;

although no one person can be identified as having
acted in such a way to cause NRC Dax's death it
appears that the contractor's and the Department's
lack of understanding about HMAS Tobruk's sewerage
system, and the departmental design changes made to
BMAS. Tobruk's sewerage system, were most
significant contributory factors;

HMAS Tobruk's poorly designed kit locker spaces
have led to the development of a potential safety
hazard in the form of congested troop passage ways:
when troops are on board;

the shipbuilder's detailed systems drawings for
HKMAS Tobruk's sewerage system should have been
included in the list of key build approval drawings
to be submitted to the Department for approval in
principle; and
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5.97

+ HMAS Tobruk, under certaf
a lack of wn'te_:tight 1nteg?i§y1.rcums“nc“’ mey have

The Committee recommends that

. Getailed systems drawings for sewerage systems be

included in future key buila approval drawings to

be submitted by a g
pPrinciple by theyDepart::E?;ndez for approval in

. the Department inastitute a ’
fo!
res:azch program into the deeigﬁ\malof eZﬁ?::é‘{e
available ship sewerage systems; o

. departmental documentatio
N controllin
gggig:f:g;ng;;l f:!taimendedf sdo that consi%erftrfg: sgg
ons of design c
mandatory and formalized pagt k:;;nge:h:ecgmea‘ n
approval process; esign

. the Department proceed as a
matter of
fggro:ghly research questions surzoungiggncﬁlnxg
andnjx.ni:igg:ezgial ic;r lack of watertight integrity
v ie s rective action as soon as possible

o the Department research the ri
HMAS Tobruk's external pvc pipin‘gl,fs associated with

. the Department complete its i
3 nvestigation into
:g;{:gce:c&inﬂﬂgg I;it:lzl-luck'stﬁ:cessiveg vibration ::‘e}
e e 8 vibratio t
desirable P © nagor
pegire levels during the ship's next major

. rectification of pMAS Tobruk*
; 8  man
technical problems (as detailed in 'th)i,s }sz:rio:s
::grtd bIe carried out of the Suics
: . n the meantime considerati
given” toalns ) on should be
Seny o operatio.n of the ship to ensure its

. departmental management eff t
ort should
ggf;n:icégg :gg ):??:;at]iian ahiipbuilding ingt‘::::;t;::le:
$ ve, significant probl
locally built ships n N
obs eery, il attafneg.iu not be overcome until this
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CHAPTER 6
PROJECT MANAGEMENT

Background

6.1 Recently the Auditor-General, in his September 1983
Report, undertook a review of 10 Departmental projects and
conclugded:

This Office considers that the Department's
project management practices for major projects
covered by this review were unsatisfactory,
contributing to:

. significant. additional costs to the
Commonwealth (incurred and prospective);

the need for scarce resources to be engaged in
rectifying project problems, and;

diminution of the Defence capability through
untimely delivery of equipment and facilities
and through equipment and facilities not
meeting technical performance objectives.

While recognising the complexitites of the
planning and forecasting task and the need for
appropriate reconsideration and readjustment. of
Defence priorities in the 1light of financial
constraints and changing circumstances, BAudit
believes that the projects referred to above
demonstrate problems of a kind which skilled
project management should be able to avoid.

Audit is not in a position to recommend specific
remedial action although it seems that
organisational complexities may in part be the
underlying cause, Audit is of the view that urgent
action is needed so that all isgues within the
control of the Department are fully recognised and
appropriate measures taken to contain lead times,
ensure adherence to specified service requirements
and minimise cost escalation.l

6.2 The Committee is most concerned about these conclusions
of the Auditor-General.

6.3 Furthermore the Committee is most concerned about the
Australian Shipbuilders Associations's remark that 'those yards
with current or recent experience of defence contracts in

1. Report of the Auditor-General, September 1983, p. 38
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particular have

Australian Government as a client',

6.4 In
Shipbuilding Industry and it's Prospects in the 1980's’ 2,

it's Industry Position Paper, 'the Austr

Association commented:

6.6

6.7

negotiating teams representin the A
Government appear to lack a cogunol(l purpoussetr:g i:ﬂ
times. In addition they lack overall expertigse in
resolving and negotiating issues;

in dealing with (the Australian) Gov

m
of communication are very comple)x ander:se:t:i:zf:
the achievement of a final decision in respect of
an aspect of a contract is most difficult; and

when contractual problems arise the
exper
:;gé:;dlfx:i yard:i jés that there appe“getten:: :ﬁ
a satisfact A
ol ory resolution of the matter
The Association concluded:

from their experience of Governments
Association members are in agreement thaats: Slients,

.. State Government contracts are generally

satisfactory from a
b commercial
. Australian  Government contracts
a
generally unsatisfactory from r:

commercial viewpoint;

the Association is firmly of the view th

a
is an urgent need for the Australian Govern::nexftl:letzzg
modify its contractual arrangements to ensure that
they are fair ang equitable and adequately protect
the commercial interests of individual yards,

reported great .dilfficulty in dealing with the

1

al iaﬁ
the

The Committee is also mindful

dissatisfaction with Defence Department prg:fectthemangeg:;:t
gecently expressed to the Committee by the members of the Dgfenc
anufacturers Council of the Metal Trades Industry Association N

During the course of this Inqui the
C
éggge;singly avare of the need fog rgyreatez ongiéggizaﬁcame
iciency in the Defence Department's project management.

onal

1.
2.

appendix G, s.10
Refer to Appendix G
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6.8 The Committee has announced it will be undertaking a
review of the Defence Department's project management methodology
in 1984, In delivering the key note address on ‘'Accountability
and the Task Ahead' at the 1983 Conference of State and Federal
Piblic Accounts Committees, the Vice-Chairman of the Committee,
Mr A. Cadman, M,P., announced:

The Committee feels that while the recommendations
of its Tobruk Report will go some way towards
improving project management and. contract
administration in the Department of Defence there
remains an urgent need to critically review the
methodology of defence project management, As part
of its 1984 program the Federal Public Accounts
Committee will be conducting a major inquiry into
project management within the Department of
Defence, That Department. currently has
approximately 150 projects ' underway worth an
egtimated $7,000 million with expenditure of $750
million last f£inancial year. The precise terms of
reference for this Inquiry are yet to be announced
but it is probable that they will be wide ranging,
At this stage the Committee is considering using
the construction of HMAS Success as a case study
for this inquiry.

6.9 The Committee feels that, in this Report, it is able to
make only limited observations on the overall management of the
HMAS Tobruk project pending its inquiry into Defence Department
project management this year.

6,10 For the purposes of this Report the Committee has
adopted the definition of project management used by the
Auditor-General in his September 1983 Report as follows:

Project management is a systematic process of
planning, review and utilisation of resources
aimed at achieving a product. with certain
technical performance objectives, on time and
within cost. It is a means of achieving a
project’s objectives rather than an end in itsgelf.
Project management is an all-encompassing term
embracing the consideration of -all aspects of a
project from inception to ultimate completion.

6.11 It is noted that the general approach to project
management in the Commonwealth Government has come under the
scrutiny of the House of Representatives Standing Committee on
Expenditure in its May 1980 Report on 'Alternative Delivery
Systems for Commonwealth Public Works'.
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HMAS Tobruk Project Managsment Team Structure

6.12 In its June 1983 submission the De

rtm
it's approval to project management as p):einge nt'bdae:ecddb::
co-~ordinative management and teams are fstructured with a mixture

of dedicated o,
o ncediaat uegrﬂ&fct staff and specialist staff drawn from the

6.13 The LSH project management team and its relationship to

th
Taﬁlefgl:ctional area of the Department is shown overleaf at

6.14 The team, based in Canberra, comprised:

Project Director,

Deputy Project Director,

Project Design Manager,

grogec: ;::duction Manager,

roject Integrated Logistic su

Project Financial Advgsor. Support: Manager,
Army and RAAF Project Advisers.

“ s e e e

6.15 Also in the team was a liaison officer fro

Industry and Materiel Policy Division. This mbf:liesi%enfeng:
responsible for policies relating to the development of defence
industry, including Australian industry participation in defence
:quipment purchases and stocking of defence material. As vell, it
mgnffffffgigingff rersfoutce co-ordination, source definition'and
Capital eguseral pPerformance in acquisition of major and minor

6.16 The Department's submission also menti 1
ons
ggminated Project Liaison Officers responsive to i:ahenmg%?eg(f:
thzfgtgfmggfonparloj::egs!eé:tegh taiskts, but remaining responsible to
r the
e functional ntegrity of their work'2 as being

6.17 The Project Director .  has a a i

. . irect functional
responsibility to the Chief of Naval Mater '
Chief of Naval Materiel is responsible for:iel' The Office of the

. ensuring the timely submission of rojects f
4
g::;;ai:qu:pénent tot (:li:e various p‘::ocjesses gf
. Presentation
Government decision; UP to the point of

. co-ordinating the development of Navy's ne
proposals for major equipment from the goint o¥
their endorsement  within Navy through to
introduction into service; ‘

1, Refer Appendix C, paragraph 3
2, Paragraph 4i of ipppendgx g
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. the management of all minor Naval capital
equipment projects; and

. overall direction of the Supply Branch -~ Navy in
accordance with approved policies.

6.18 The Project's Production Manager and Finance Advisor,
while described as being ‘responsive’ to the Project Director
{through the Deputy Project Director), have a direct functional
responsibility to the Director of Naval Ship Production. The
Director of Naval &Ship Production is generally tasked with
technical/engineering aspects of planning, contracting,
construction, cost estimating, trials and delivery in relation to
RAN ship acquistion,

6.19 The Director of Naval sShip Production has a direct
functional responsibility to the Director-General of Naval
Production. The Director-General of Naval Production is charged
with the overall supervision and control of Naval construction,
modernization and conversion projects including installation of
specified Naval equipment in shore establishments.

6.20 Similarly, the Project Design Manager is described as
being 'responsive' on project matters to the Project Director but
has a direct functional responsibility to the Director-General of
Naval Design via several Design Directors. There are Naval Design
Directors for:

forward design (ship-projects),
electrical design,

naval ship design,

marine engineering design,
weapons design,

combat data systems,
communications design.

« s a0 e s

6.21 The Director-General of Naval Design is tasked with the
design of new ship, submarines, support ships and craft and their
associated systems and eguipment including the design aspects of
modernization and conversion. He alsoc provides advice on
materials engineering and is responsible for Navy
standardisation.

6.22 As. Table 3 shows, both the Director-General of Naval
Production and the Director-General of Naval Design have a direct
functional responsibility to the Chief of Naval Technical
Services and are 'responsive' to the Chief of Naval Material.
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v 6,23

with

6.24

Superintendent

Overall the Naval Technical Services Division is tasked

the design, construction, repair and maintenance
of ships, submarines, support craft and equipment,
the repair and maintenance of aircraft;

the determination of maintenance policies,
engineering and quality assurance atandards,
monitoring the inspection policy and procedures of
Naval armament and explosive stores; and

the policy control and higher level management of
Naval dockyards,

In additon to the above, the General Overseer and
of 1Inspection East Australia Area (GOSIEAA)

exercised the delegated functions of:

.

6.25

GOSIERA representative at the ship's contractors,

Office of GOSIEAA in Sydney providing additional

support: as required, Comments on the adequacy

providing overseeing services, technical advice
and guidance to the contractor;

progressing, monitoring and rectifying the
physical and financial aspects of orders;

providing representation at all inspections, tests
or trials; and

performing the quality assurance function.

These functions were carried out by a single on site
with the Head

itinerent
of on site

representation are provided in Chapter 4.

Directions for Change

6.26

responsibilities and task definitions,
complex interdependancies, are, in theory,
understandable. However in practice
management does not appear to work so well.

and

6.27

Consideration of the above command chain shows that
although often having

distinct recognizable
this approach to

The Committee acknowledges that the management of a

ship's build is a complex, detailed and often difficult task in a
Department where there are many concurrent projects in operation
and given financial constraints,
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6.28 The Committee
£o tmprovimnSeeen situ:tf:'}:eves that there may be two approaches

. improve the existing management approach; or

. change the essential nature of
management as currently practiced, the  project

6.29 No matter which of these a
PProaches i
::gz:m::;e%e:::gn:{ne;;ig:yt;ls% be other institu:iofnoa]ilogfgtog:
e Departn
factors, considered later in this Cﬁ;t;iz:ti:g:ﬁg: addcess. These

. the turnover of project Personnel;
. retention of skilled and ex
the Services generally; and perienced personnel in

. familiarisation of ship's staff.
Improvemente To the Existing Management Approach
(a) Consultation Across Punctional Boundaries

6.30 The Committee observed that in
a number of i
g::éngeiii}:lirim:gsﬂiléukﬂ;:roaje(;.t, fimcéional rigidity §p;en:rte?c:§
oW level of consultatio a
construction) between the proj ) " arony tng
ject team and s
the unplanned exclusion of advice from some spepgffif:é sae;ieaa:.eas o

6.3 An example of the former
e effect of functio
[i):sit;ne B;;z;:x;hc:rgmitégx?g?n getv}:‘een the Project oéiﬁiﬁ raj;‘%idéﬁz
ccurred when HMAS Tobruk's sge .
suffered severe setting-to-work Y Conaulea s
£ problems. Instead of c 1t
occurring with the Design Branch o uireroton
the design requi
the GOSIEAA based process of correcl".,‘er i 3 Seonoentrces
¢ io
on component failures and not the desigxxll i?ﬁ:r:atgl:ii;d. £ concentrate

6,32 An example of the latter
6 effect of functional rigid
;gal;gis tnfvol]).:oegfzgs 3&.1 t:heft i:-‘le:‘}t1 Maintenance Branch igi él:-g
y after e ship was commissi
Fleet Maintenance Branch is responsi rmulating e
. nsible for formulati.
co-ordinating policy on the ma:’.‘ntesx)x(ance of i  Sohine
i ] ships, su i
2gga§ff§lfm::t?s equ;gmix;t;ufe;tteddtix;lﬂgvai dockyard% 'and gggretr: :ll:;:!:’:
R, etaile nstructions for techni
operation and maintenance. The Fleet Mai Capease
€ . intenance B 3
to have had little involvement in the project durin;a,;.‘t::}; ;ﬁf:?;]s.
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(b) 8ystems Approach to Problem Solving

6.33 The Review of the Board of Inquiry Reportl details
several instances where a systems approach to problem solving
should have been used but was not, As the Review says, at
paragraph 136, '...,.groups were more concerned with overcoming
the symptoms than with the disease itself',

6.34 A systems approach appears not to have been used to
diagnose the myriad of problems that emerged with Tobruk's
sewerage system until the Review of the Board of Inquiry was
undertaken. Similarly it also appears that the ship‘s engine
control problems stemmed from 'initial ad hoc changes'2 made to
the ship to accomodate engines different from the Sir Bedivere
class on which HMAS Tobruk is based.

6.35 One technique that is available to the Department to
improve its overall approach to management is simulation
modelling, The Department currently has many large scale
management systems and subsystems, each of considerable
complexity. They share the following characteristics:

large numbers of variables, some of which are
qualitative and intangible:

high degrees of interaction between variables, and
between subsystems - within time frames and over
time, including lags and feedback loops:

prevalence of random variables;
conditional or branch situations; and
a dynamic or time factor.

6.36 These management system characteristics appear suitable
for the development of simulation models.

{c) Role and Authority Delineation

6.37 During the construction and post commissioning phases
of the HMAS Tobruk project there appears to be several instances
where it was not clear which office had the role and/or authority
to either initiate, undertake or authorize an action. However
general responsibilities and overall duties of all offices and
officers in the Department appear to be clearly specified.

6.38 Interdependancy and overlapping of various roles
appears to have made it unclear as to which office or officer
should exercise authority and/or responsibility for some actions
during the project.

1. Refer to Appendix H
2. Minutes of Evidence, 5.8.83
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6.39

the

Inspection Fast Australia Area

For example during the test and trials of HMAS Tobruk
roles of the General Overseer and Superintendent
representatives and those of t!

RAN Trials and Assessing Unit were perceived to overlap,
subsequently caused disagreements on site,

6.40
status and responsibilities of the ship'sg Commanding Officer w
not clearly defined., For example, the shipbuilder found he co
not take action on the advice of the Commanding Officer and his
staff on the placement of some equipment., Similarly during ‘the
earlier period when the Engineering Officer was HMAS Tobruk's
Senior Officer he wasg specifically excluded from meetings about

ship which other Navy representatives attended "at the
shipbuilder's yard, he was denied access to documentation and his
advice went unheeded. These two matters were taiged in a letter
from the COmmandifg Officer of HMAS Tobruk to the Fleet Commanger

the

Immediately prior to sea trials the position,

on 6 October 19811,

6.41

Another example occurred with the respongibility for
post commissioning completion of the ship and rectification work,
The Review of the Board of Inquiry commented, at paragraph 126:

and the ground rules published, This is a task of
great complexity, involving inputs from functional
areas not Previously involved, 1like the Fleet
Maintenance Branch and the Fleet Commander.,2

It also commented further, at paragraph 131¢

The Project Office retained some responsibility
for TOBRUK at least until the end of the warranty
period but delineation of the project/functional
interface has not been clear, In the abaence of a

bart of functional areas to become involved.
Although (Navy Office, Canberra) received.
information copies of most relevant traffic there
appears to have heen a generally held view that,
because of continuing problems with equipments
under warranty, the ship remained. under
Procurement and therefore with the Project Office,
The Fleet Maintenance Branch which could by now
have become usefully involved, does not appear to
have been consulted on. the sewerage problems, nor
taken  any initiatives, The Design Branch
involvement aprears to have been limited to a ship
visit by the Project Design ganager following the

1,

Refer to Annex I of Appendix H
At Appendix H
ibid
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6.43 This led the Review to conclude, at paragraph 169(p):

d the
t the Chief of Naval Technical Services an
g::ef of Naval Materiel i:e j:ig;lydot;au;l;eni wfiot: :gg
nt of a general po
55::3‘33;1 of ship% and craft from procuremer:)t i:g
maintenance. The document should provide the gai
format for 'transition reports' to bf produce n
} future by relevant project directors.

982, The
' clusion was made on 19 May 1
g‘4:rtmentmlii$\ P:g: 2 of its submission? stated that 'agtl-.ionT::
a:pl Jun'e 1983 is slow due to a complex subject',
Department's submission of June 1983 comments:

i d
Yeone need exists to more clearly define an
eétab:i_sh the arrangements for the preparatiion tl‘:g
a formal package of data to be included tn th
formal transfer of responsibility for Shipitl? th:‘
Fleet, This is currently under :eviw9w1
intention of adding to ABR 5069 and ABR 1921,

isms for the
mittee will be examining the mechan
g;ﬁneatiox?heofco:\uthority and determination of operatntox;arltm::t?:
in the Department during its inquiry into the pi
project management in 1984,

{d) Documentation

i i ittee found
the course of its inquiry the Commi
:;:416 aspec'tlsriggrrounding the provision .and management otficlégigi
'rob{uk project documentation t;]) bdeb lg:(iatl:rfxgcw:gfraﬂ:y%;arantee
ion of system andbo: T
gﬁgo:mﬁﬁ:‘i‘gfxmims poor ya\nd untimely. Design documentation was
discussed in the previous Chapter.

i t3 makes
iew of the Board of Inquiry Repor | mak
géﬂzral co?n}rlneentksevon the lack of documentation, or de%gg ;2 :ﬁ:
provisibn, by the shipbuilder e.g. paragraphs 96 to
Review, Paragraph 96 reads:
The provision of documentation by the shipbuilder

he present
has lagged badly and even at tl
:gmgat‘:gere is agshortfall in as~fitted drawings, A

1. Refer to Appendix H
2. Refer to Append.’}x C
3. Refer to Appendix H
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steady trickle of documentation ha

ninge commissioning which indicates th:t fﬁl‘tiﬁ"ﬁ:}'
andi extent of ‘general technical information
available to the ship at the time of the accident ’

was. poor,
6. V
v1:51. It is noted that the Fleet Commander agreed with this
6.49 At the public hearing on 14 September 1983 - the

shipbuilders confirmed that the la
eq. g
:{;tgm manuals and detailed payrts gfu".lnfofhethgro:ﬁ;;on 'ﬂc:f
pbuilders found it difficult to. get. such. technical intotﬁmtio:

from their suppliers and e
to conplie shie document:atimotg.oyed consultant handbook specialists

6.50 The Department's June 1983 b
that'action is 95% complete scommends tios e (), States
o thapaon de Inquiryptﬁxlets on the recommendation of the Review

the Chief of Naval Technical -Service,

g;gezraelr.n af::‘l.’rtl :xgdu:tj&on) be tasked w:.th‘Dﬁ:ﬁ:;
g Tobru

Prosecneim denvezy"‘zocumentation shortfalls and

6.51 The Committee understand
8 that
g;:s;:%:guggisu::%rt,Thmutgriai shortfalls ! i:t Hl::; ::g:uk?g
: . e Committee is most 1 !
:::ngy one months after the Review of the Board %%ncf;;:fryt?:&
eath of NRC Dax recommended that action be taken to overcome‘

documentation : 3
Socumencation shortfalls, HMAS Tobruk still  lacks basic
{e) Warranties/Guarantees
6.52 The Committee is concerned abo.

ut :
warranty/guarantee inforimation on HMAS '.l‘¢:>bx:utl:’leev:;tizei];;:nyentl.1 providing
6.53 The Commonwealth's contract with the shipbuilder

provides, at clause 34(4) that:

the Shipbuilder as early as b
possible, but
case prior to the completion of the x’lessel,insh:ﬁ
submit to the Commonwealth a statement showing all
gugrantees and warranties obtained from suppliers
:gallaupiorf’ykeggipzaii fsucrg gugrintee or warranty
orwarcde 3
Shipbuilder to the Commonwealth, nmediately by the

1, Refer Review of the Board of I '

nquiry into
5 NRC Dax, paragraph 170(f) of Appgndii n ¢ the Death of
. Paragraph 159u, Review of Board of Inquiry into the

Death of NRC Dax

6.54 A study of departmental signals and correspondence
reveals that as late as 12 May 1981, after the ship had been
handed over and commissioned, HMAS Tobruk's Project Director,
Commanding Officer and crew had not received such a 1ist of
guarantees and warranties,

6455 The. consequences of this are shown in Table 4 below.
The warranty/guarantee situation was complex, understandably
because of the mix of equipment. There were 18 different types of
warranty/quarantee periods covering many thousand pieces of
equipment,

6.56 Towards the end of the project it became very important
for the Project Director, Commanding Officer and crew to have
full knowledge of warranty/guarantee conditions and periods so
that rectification work could be undertaken without jeopardising
the Commonwealth's contractual position., Table 4 below shows that
by the time a complete list of warrantiee/guarantees was provided
many of the warranties/guarantees had expired.

6.57 Among the above items of equipment on which the
warranty/guarantee period had expired were machinery air intake
filters, deck cranes, diving compressors, welding plants, roller
shutters/grills, aluminium doors, mast fittings and installation,
wind speed and direction equipment, garbage compaction,
broadcast/intercom/telephone systems, main a&air compressors,
refrigerators, electric drills and power tools, emergency
lanterns, filter elements. Many of these pieces of equipment have
been Iinked to the faults discussed in the previous Chapter.

Changing the Structure of Departmental Project Management

6.58 The Committee has given much thought to alternative
structures for the management of projects in the Department.

6.59 In the case of the HMAS Tobruk project it appears that,
in addition to the factors mentioned above, there was
insufficient authority delegated to the Project Director and on
site departmental representatives.

6.60 It may be that the findings of the project management
simulation modelling, mentioned at (b) above, will suggest
changes to be made to the Department's project management
structure.

6.61 During public hearings departmental representatives
acknowledged that they had debated the philosophies of project
management, Two opposing philosophies were mentioned -~ having a
senjor officer act as a project co~ordinator versus having
somebody with ultimate responsibility/authority for project
decisions - co-ordination as compared to line operation,
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TABLE 4 TABLE 4 (continued)
HMAS TOBRUK SUPPLIERS GUARANTEES' AND WARRANTIES : Period of Warranty No. of Expiry Warranty of Guarantee or
B Guarantee Purchase Date Period (months)
Period of W it Orders? 4 Aft;: Mifi::t
arranty No, of Expiry Warranty of Guarant Applicable cation to Project Director
Guarantee g:;edm:e Date Pui.odq(’mn\:}w) ee o (after 12 May 1981)**
L8 Remaining After Notifi--
Applicable cation to Project Director v
(after 12 May 1981)** 18 months from
despatch or 12 nx;onth:
£yom cormissioning of
12 migths £rom ship (whichever
commissioning ship 19 Apr 62 1 earlier) 1 Oct 80 expired
12 months from
18 nonths from despatch
ship handover 49 Apr 82 38 or 12 nonﬁ:dsﬁfzm ghip
handover (whichever
12 months from Jan 80 ired
uil“ig ning earlier) 1 exp:
equipmen 2 sep 81 4 2 years from despatch
3 Nov 81 6 t 1 Sep 81 4
2 Pec 81 7 of equip
3 Mar 82 10 12 months aftexr first
1 May 82 12 use of equipment 2 Jan 82 8
12 months £rom
6 months from
delivery date of comissioning equip- .
equipment 1 Aug 80 . expired ment 1 Apr 81 expired
1 Oct 80 expired
2 Jan 81 expired 3 wonths from delivery
t Oct &1 5 date of equipment 1 Feb 80 expired
12 months from 1 Sep 80 ired from recei
receipt of equipment 2 Nov 80 :x)%i:ed gfme;a;n;m B 2 May 80 expired
1 Mar 81 expired
1 Apr 8l expired 12 months from 1 Sep 80 expired
2 Jun 81 1 jnvoice date 1 oOct 80 expired
1 Sep 81 4
12 months after commis-
15.\12 ntgﬁhiifm ! Jan 81 expired sioning of equipment or.
lsli at on of 1 Feb 81 expired 18 months after delivery
equipmen 1 Jul 81 2 of equipment (whichever a6 3
12 months F.0.B. 1esser) 1 g
despatch from U.K, of
equipment 1 Nov 80 expired NOTE'
12 months from despatch * de cover items of equipment
of equipment 1 Nov 80 expired A purchase order can many .
Lid 12 1981 the HMAS Tobruk Project Director wrote to the Director
6 months from ' ;’;v,l 'é",{p Production seeking 'to ensure that the ship is fully informed
comissioning of of all items under quarantee/warranty', it is surmised that this i
ship 7 Oct 81 5 information was supplied to the Project Director in the same month as his
request (if not then the estimate in column 4 above is congervative)
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Personnel Pactors

6.62 The Committee became aware of these othe 3
;g:::r;agg:::gaé;:aingui;y into HMAS Tobruk's proje:t Tn:ﬁn:;:nexf\gr

r to be part it
the Depattmcas’ They oo part of the institutional framework of

. a high turnover of project personnel; c
. evidence of a sub-optimal retention of 8
Service personnel in the Department genezally):iirllsd
. insufficient ship's staff familiarisation,
6,63 It is apparent that the high turnover of nMas Tobruk

project and related rgonnel, cont
experienced throughoutp?:he ptoj'ect:.on ributed ‘to the difficulties

6.64 The Department, in itg June 1983 submission, states:

In the four yearz between the letting o
contract and HMAS ‘Tobruk being handed ov%r (fo :g:
RAN, the LSH Project had some eleven personnel

Design Manager and Integrated Logistic 8Su r
Manager, FEach change brought var_\ging modegpoog
operation in the respective fields, varying
interpretation of detail and placed different
emphases on different aspects, Also, there were
two GOSIEAA's and two Deputies in this periog, The
shipbuilder had to adjust to a number of

also notes that the ship's Chief Shipwright at th

i e ti
Dax's death, had relieved his predecegaor only th:‘:e Ofwezgsc
earlier. He had received no pPre~commissioning training also,

6,66 Paragraphs 42 to 44 of the Depart !

men
submigsion? detail problems with Huig‘ To%:ﬁxkg:ne sggé
familiarisation‘and training. These problems are linked to the
turnover of pProject staff discussed above,

1, Refer to Appendix H
2. Refer to Appendix €

6.67 The Department should ensure that all Ffuture ships'
staff receive adeguate pre-commissioning training, regardless of
vwhether the ship concerned is fitted with commercial and/or Naval
systems,

Conclusions and Recommendations
6.68 The Committee concludes that:

. for the HMAS Tobruk project, the Department's
formal lines of direct functional responsibility
reduced the responsiveness and interaction of
project team personnel with the other specialised
personnel in the Department;

. the manager of a departmental project should be
given greater authority and responsibility for the
overall administration and management of the
project;

. personnel from the Department's Fleet Maintenance
Branch should have become involved in the HMAS
Tobruk project earlier than they did;

. the Department did not ensure that the contractor
provided, in a timely manner, HMAS Tobruk system
handbooks and 'as fitted' drawings;

. either, the Department did not allocate sufficient
draughtsmen/engineers to the task of examining HMAS
Tobruk's ‘key build approval drawings' or the
Department generally had an insufficient number of
design draughtsmen/engineers;

. the shipbuilder did not comply in a timely manner
with the provision of information on HMAS Tobruk's
equipment warranties and guarantees as specified in
the ship's contract;

. thexre may be grounds for inmstituting a 1ine
approach to the management of major projects
instead of having a Project Directér act as a
co~ordinator. The Committee will be following up
this point during its inquiry into the Department'’s
overall project management in 1984;

B in respect of warranties and guarantees the
Department neglected its contract supervision duty
to ensure that the contractor supplied the
Department with warranty/guarantee information in a
timely manner;



6.69

the Department should have simplified and
standardised the warranty/quarantee terms,.
conditions and periods for HMAS Tobruk's equipment
through the use of appropriate contract clauses and
specificationg; and

the high turnover of personnel related to the HMAS
Tobruk project was unsatisfactory and detrimental
to the outcome of the project,

Committee recommends that:

the Department investigate and trial (in different
parts of the Department) the use of simulation
models to improve its management information
systems., The Committee may follow this matter up
during its inquiry into the Department's project
management in 1984;

the Department accord a high priority to the
development of a policy for the transition of ships
and craft from procurement to maintenance, The
existence of such a policy will benefit the
management of projects currently in hand e.g., HMAS
Success;

the Dpepartment, as soon as possible, clarify the
duties of personnel standing by ships under
construction;

personnel from the Department's Fleet Maintenance
Branch be included in Naval Project Management
Teams;

the development of ship's systems documentation
should be an ongoing process commencing, in
outline, at the commencement of a ship's
construction. The preparation of handbooks should
not be treated as a discrete activity at the end of
a ship's build but should be thought of, and
carried out as, an activity which is done
continuously through the build and refined during
the ship's service;

the Department, for future ship construction
contracts, ensure that system handbooks and ‘as
fitted drawings' be produced in a timely manner.
The preparation and development of such
documentation should be treated as an on-going task
commencing early in the build;

for all future capital equipment contracts the

Department ensure that the major contractor
compiles a register of equipment guarantees and
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imely
anties and copies that register, in a t
;:::e:, to the gepartment on an ongoing basis
throughout the contract period;

c ipment
the Department inspect, test and trial equ
within 3.?:3 warcanty/guarantee period;

Department for future major eguipment
f:grexttactg, spez:ify the period of equipment
warranties and guarantees. The range of
warranty/guarantee periods should be kept to a
minimums

tment explore ways in which it might
ggmogzp:;ficers thp:ough various civilian grades or
Service ranks while keeping them on theifsame
departmental project and/or position; or an
officer retires he/she might be retained as ba
civilian on the project. The Coxpmittee .wlll. te
addressing this issue further in its inquiry into
departmental project management in 1984; and

rtment investigate immediately the
ggselo;)r:e!:xat of a line approach to the management of
major projects. The elements of this approz:h
should include sufficient delegation of authority
and. continuity of resources for the project manageg
to plan, review and use resources to achieve an en
product that meets specified technical pe:fo:man:e
objectives, is on time and within budgeted coi .
The Committee will be examining this matter dur ng
its inquiry into the department's overall projec
management in 1984,
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CHAPTER 7
THE DEATH OF NAVAL RESERVE CADET KENNETH DAX

Introduction

7.1 The Committee has conducted its Inqui
I; i
g?‘ll);:l?zb)pur:gaméhto the Committee's duty as desczibei:i ir?t:ec}é?gi
e 1
Committee also believes that it has a dut ) e
i Yr as described
section 8(1)(b) of its Act, to report to Parlliament on m:ttejf:

concerning the Department’s trea
the fanily of ypecBaLt eatment of, and compensation for,

7.2 on 14 December 1981 NRC Dax was assed i

troop heads
onboard HMAS Tobruk and died in the Ro alg i?' .
16 December 1981. He was 14 years of age.y Brisbane Hospital on

7.3 On 17 December 1981 the Fieet Commander ox

of Inquiry to be convened on board HMAS Tobruk. 'mdaerggy: ?::;g
tge Board of Inquiry's Report was completed and transmitted to
the Pleet Commander. Subsequently the Fleet Commander referred
the Board of Inquiry Report to the Deputy Chief of Naval Staff
who, on 13 January 1981, directed that the Board of Inquiry
Report be reviewed, The Review of the HMAS Tobruk Board of

Inquiry into the Death of NRC
19 Hay 1080 RC Kenneth Dax was completed on

7.4 The Review of the Board of Inquiry Re
o
the Board of Inguiry Report as follows: d o poCt commented on

The report is brief and is in the nature of a
resun'le‘of events. Whilst it could be criticised
for 'situating the appreciation' (its exclusion of
poisoning as a cause of death led inevitably from
the lxpe of questioning pursued; as did its
conclusion that the (sewerage) system in TOBRUK is
mherentl){ dangerous), Board of Inquiries. do
suffer time and information restrictions from
which Navy Office is relatively free. Suffice to
say, the factors contributing to Naval Reserve
Cadet Dax's death are manifold and the Board of
Inguiry has‘. not explered them adequately. Had it
bgen more inquisitive it might have provoked a
different response from the Coroner (who has
accepted the Board of Inquiry £indings without
formal inquiry) and perhaps from the Fleet
ggrzgir}gﬁ, bu‘;: iz jb}s unlikely that it would have
i reduce av; i
Tateria r}e(view.2 y Office work in the conduct

§e£gr tofpa}?Me (iv) of this Report
eview o AS Tobruk Board of Inquiry into th
of NRC Dax, paragraphs 10 and 11 autry ¢ Death

N
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7.5 The Committee questions the utility of the Board of
Inquiry Report and is concerned at the shortcomings of the Board
of Inquiry Report exposed by the Review of the Board of Inquiry
Report. The Committee finds the explanation, conclusions and
recommendations of the Review of the Board of Inguiry Report
logical and consistent with other evidence heard or taken during
this inquiry.

7.6 In particular the Committee notes the Review's
recommendation, at paragraph 168, as follows:

In summary, whilst the following individual errors
of judgement have been identified and are to be
criticised, it is not considered appropriate to
apportion blame for NRC Dax's tragic death,
between the persons concerned. Too little was
known about marine sewage treatment, on all sides,
for the latent dangers to be appreciated, and it
is recommended that the following personnel and
organisations be informed accordingly, by personal
letter from Deputy Chief of Naval Staff, to be
drafted by Director of Naval Legal Services and
Director-General of Fleet Maintenance:

a. The (title of person deleted),! who approved
guidance drawing A000077 (Issue 2) which
cross-connected the holding tank and midships
macerator tank vent pipes;

b. The (title of person deleted), who approved
sewerage tank vent pipe extensions, to remove
the smell £from occupied areas, knowing that
anaerobiosis had developed;

c. Carrington Slipways Pty Ltd who had
incorrectly re-routed some ship's company
heads drains, apparently without drawing
Navy's attention to the change;

d. (title of person deleted), who authorised a
departure from the published requirement for
continuous aeration of the contents of holding
tanks;

e. (titles of persons deleted), neither of whom
sought outside help specifically to determine
why the plant was foul smelling. Nor did they
unilaterally decide to shut down the plant
pending further assistance;

f. (title of person deleted), who did not
instigate a formal investigation into the
circumstances of the 18 May 81 spill, ....

1. Titles of persons have been deleted here because the
Service personnel and civilian public servants
concerned do not have an opportunity to respond to
criticism of them in the Review of the Board of Inguiry
Report, For further explanation refer to Appendix I.
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g. The (title of person deleted), who did not
convene a Board of Inquiry .... to investigate
the circumstances of the same 8pill,

7.7 The Review of the HMAS Tobruk Board of Inquiry Into the
death of Naval Reserve Cadet (NRC) Kenneth Dpaxl comprehensively
details the sequence of events immediately surrounding his tragic
death?, While NRC Dax's death was accidental, thig type of death
should not have been possible in an effective and efficient
organisation. In this respect the Review of the Board of Inquiry
identifies sections of the Department of Defence which have
deficiencies. However the Department is to be commended for
carrying out the Review of the HMAS Tobruk Board of Inquiry into
the Death of Naval Reserve Cadet Kenneth Dax  and for having
Provision to carry out such a Review.

7.8 Although' NRC Dax was killed by exposure to a faulty
onboard sewerage system, his death resulted from a systems
failure which commenced with the Department's design of and
subsequent modifications to the Sewerage system, lack of Pproper
understanding by the ship's crew as to how tc maintain it in a
proper chemical balance and their failure to understand the
lethal potential of the system in that state, and a Jlack of

understanding by the shipbuilder of the system’s general design
and operation.

Application for Compensation and Information

7.9 Mr and Mrs Dax have sought to claim compensation from
the Commonwealth for the loss of their son. It is understood
that Mr and Mrs Dax's motive for making this claim was to

establish a precedent for other parents in similar circumstances
in the future.

7.10 The events surrounding this compensation claim are
significant in that they:

. raise important matters of compensation
principles involving ex gratia payments; and

. illustrate the attitude of the Department
towards. the release of this type of
information.

7.11 An outline of Mr and Mrs Dax's efforts to gain
information about their son's death and to apply for compensation
are detailed in the following chronology.3 This chronology should

be read in conjunction with the chronology at Table
2 of this Report.

1. Refer to Appendix H

2. Review of HMAS Tobruk Board of Inquiry into the Death
of NRC Dax, paragraphs 19 to 34

3. Refer to Table 5 below
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Date

16.12.81

?7.12.81
17.12,8]
19.12,81

?2.0).82
13.01.82
10.02.82
16.02.82

20.02.82
01.03.82

08.03.82
11.03.82
21.03.82

?.05.82
19.05.82
23.05.82
12.06.82
21.06.82

pre.08.82

09.08,82

26.08.82
10.09.82
14.09.82
01.10.82
08.10.82

13.10.82

25.10.82

TABLE §
CHRONOLOGY OF DAX FAMILY CORRESPONDENCE

Letter/Iten

NRC Dax dies
from Fleet Commander notifying death
Fleet Commander convenes Board of Inquiry (BOIX)
BOI Report Completed
from Cg HMAS Tobruk, invitation to visit ship :
Deputy Chief of Naval Staff (DCNS) directs that BO
report be reviewed .
topDefence Department requesting to be informed of
BOI findings .
to Fleet Commander acknowledging his previous
letter
i th

to DCNS, questions about circumstances of dea
from Fltlae?: Commander, very brief explanation of BOI
Eroaints 2.82 letter
from DCNS, acknowledgingt;eceigtdoftﬁo.0 . e
rom DCNS, brief explanation of dea
grom DCNs’, some general answers to questions posed
20,02.82 . i X
visit by Raval Officers, brief explanation given
Review of BOI report completed
£o Raval 82 esting
to Naval officers who visited on 2.05. requ:
information on death .
DCNS issues directions in respect of Review of BOI
eport recommendations
iopuember for Fisher requesting representation to
Minister for Defence re compensation,
representation made, matter passed onto Minister
for Social Security
Mixrnister for Social Security repl:i:es to Member for
Fisher on compensation (appl}fatxon unsuccessful)
letter later copied to Dax family
frgm DCNS, more replies tofquesg_l:ns of 12.06.82,
eview of BOX conclusions referre o
§c§§ forwards copy of Review of BOI report to Qld
Coroner ¢
to DCNS requesting copy of Review‘.of BOI repor
from DCNS,qdecline to release Review of BOI report
to DCNS request to reconsider his decision of
01.10.82 sew

monwealth Ombudsman seeking access to Revie
gg C%n(\uon report and reasons for compensation
rejection decision
from DCNS, copy of BOI report
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29.10.82
?.11.82
26.11.82
29.11.82
30.11,82
23.01.83
?.02.83
03.02.83
06.02.83
09.02.83
11.02.83
15,02.83
28.02.83

02.03.83
17.03.83

31.03.83
09.05.83

?.07.83
04.08.83

16.08.83
16.08,83

22.08.83

Minister for Defence to Member for Fisher rejecti [+
h jectin

Department presents commemorative lectern to N C
R

to DCNS and Naval officers thanking them for

lecturn

from Hember for Fisher enclosing co ¥

gor Defence's letter of 29.10.82 2 By of Hinister
o DCNS uestions on BOI

25.10.82)’ q report (forwarded
to Naval Association of Australia, requestin
assistance to approach Department Ffor a
and compensation P infornation
from Naval Association of Australia 're
interference would receive a very abrupt regsf:
zrom Eower: that be'

o Prime Minister re information and compensation

to shadow Minister for Defence re info!::mation and
compensation

to Qld Coroner request for all reports, documents.

held

from Shadow Minister for Defence, if elected cas
¥111 boel‘;e\éiewed and different act'ion €
rom X oroner copies of Coroner's )
pathology report b e feport and
from DCNS, looking at Review of BOI report to see
if any information relevant to convey to family
fotECNs Eeq‘;xest information

etter o 3.02.82 referred by PM&C D

gepartment of Defence of spartment to
rom Leader of the Opposition special award i
within capacity of Minister for i)efence 8
from Minis_ter for Defence, copy of Review of BOI
report, rejection of claim for ex gratia payment
telephor]e call from Minister for Social Security
explaining details of ex gratia payment $3550

to Minister for Social Security rejecting ex gratia
payment

from FASFIN Defence, cheque for ex gratia payment

to Minister for Social Security formallypr}éjecting
ex gratia payment on grounds of principle

to Minister for Social Security returning ex gratia
cheque and asking for reconsidération.

(Correspondence/representations are continuing)

7.12 While the above chronology is not exhaustive it does
indicate the difficulty the Dax family experienced finding out
the events surrounding their son's death.

7.13 Among the recommendations of the Review of the Board of
Inquiry Report was a recommendation that a Leading Seaman be
nominated for a bravery award.l The Committee understands that
the Dax family had earlier written to the Department suggesting
such an award. The Committee was disappointed to see that the
Department chose to inform the Dax family of the award's
presentation only after the award ceremony was held.

7.14 The Committee believes that after the occurrence of a
Service death the spouse {or family if appropriate) of the
deceased should be able to gain full knowledge of the
circumstances surrounding the death if they so desire. sSuch
information should be withheld only where it could reasonably be
expected to cause serious damage to national security.

7.15 The Committee does not accept that there were valid
grounds for the Department declining promptly to provide Mr and
Mrs Dax with full information .of the circumstances surrounding
the death of their son.

7.16 It is noted that often the Department referred to the
Board of Inguiry Report and the Review of the Board of Ingquiry
Report as being ‘highly technical' and as such not readily
understood by laypersons. There are aspects of both reports which
are technical, but for the most part both reports are succinct
and clear in their argument.

7.17 In the Dax case many Departmental resources would have
been saved, and much mental anguish on the Dax family's side, if
the Department had made available information on the full
circumstances surrounding the death of their son.

The Quegtion of Compensation

7.18 Following the death of their son, Mr and Mrs Dax made
representations to the Commonwealth for the award of an ex gratia
payment. The Committee understands that in seeking such a payment
Mr and Mrs Dax wished to establish a compensation precedent for
other parents in such circumstances in the future.

7.19 The
does not provide for compensation in the case of Naval

Reserve Cadets without dependants. Thus the Dax reguest entailed
consideration of an 'act of grace' payment by the Commonwealth.

7.20 The act of grace provisions of the

enable the Commonwealth to make payments that could not otherwise
be legally made - i.e. where the proposed payments are not
payable in pursuance of the law or under a legal liability. The

1. Review of HMAS Tobruk Board of Inquiry Into the Death
of NRC Kenneth Dax, paragraph 169(g)
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authority to approve act of

grace payments is provid
;:ct::g:ntéu;“ggt tg‘a:t ::t;moma: 'E:o‘éinlczndallows pan a:fhoﬁfgﬁé
to someone by the Commonwealth There;z oty | ponniiayeble:
authorised person to be sat:.lsf:i. c mergly e nhe
exist that make it reasonable to m:l?é ;:;‘:en:?ecial oixounstances

7.21 Becauge of the extremel
Y wide (indeed, unlimit
:g :;g:geepgﬁéli‘cpi;nnggt:h:: t?is‘ ftoxiaéon confé:s, tlnx!: :ﬂ)thg:::;
closely kept. The 'authorised .
is the Minister for Finance or a him For oh
person appointed by him for th
purpose, Appointees have been confined to the s o
Deputy Secretaries and the First Assist Secretary o two
and Supply Division of the Department of ;rsﬁnsci(isetary Accounting

7.22 Moreover, the appointees o
perate within
ﬁin';.:::ionfmanddecf.:iopracaiiice rru;:g claimg are refe:‘;:':éy tﬂ“iﬁz
. B0, while an ‘'authoriged v
:gmplete discretion in determining requests, they arepesﬁa?j:cth:g
e statutory procedural limitations that, in respect of:

+ an amount exceeding $25,000 proposed
paid to a recipient as a s'inglepamgunty a:g be

+ amounts aggregating more than $5,000
per year
proposed to be paid to a re ¢
periodical payments; clplent by vay o

the authorised person must first consid
é er a report on the
g:;::gg:d };;;Ieapec::;né:::eﬂofd specifi.:d Permanelx:mt Heads or m:ﬁ:f;
. eaas specified in the 1
the Secretary to the Department of Finance, the Segfiii':;iiﬁ ta:l‘;:

Department i
ofPCustoms.Of Administrative Services and the Comptroller~General

7.23 Consideration of an act

of grace aym:
regarded as an alternative to the operatio!;xy sgt ajr}zitrrlgf
brocesses. Only where a case cannot otherwise legally or justly

T.24 The Committee understands M

r and Mrs Dax's appli
for an act of Jrace payment was judged against general gging?;igg
currently applied in determining such requests.

7.25 Those broadly-stated principles are that it may be

appropriate
cilr,cur!r:stancest:o make an act of ‘grace” payment in the following

. where a public servant or other person
actin
on behalf of the Government Eas, in thg
exercise of his/her duties, given incorrect
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advice (or taken some other incorrect action)
which has led the claimant to taking a course
which was to his/her financial detriment;

. where the matter in respect of which a payment
is sought is covered by specific legislation
but application of the legislation would
produce a result that was unintended,
anomalous, ineguitable, unjust or otherwise
unacceptable in the particular circumstances:

. where the matter in respect of which a payment
is sought is not covered by legislation but it
is intended to introduce legislation and for
special reasons it is considered desirable in
the particular case to apply the benefits of
the proposed legislation prospectively by act
of grace;

where in a particular case there are other
special circumstances which 1led to the
conclusion that there is a moral obligation on
the Commonmwealth to make a payment.

7.26 It is understood that, in October 1982, the Minister
for Defence determined that he was unable to recommend that an ex
gratia payment be made as there were no special circumstances
arising in the case to merit a special award.

7.27 The Minister for Defence also noted that such an ex
gratia payment may be a circumvention of subsection 43(2) ofhthg
whic

excludes compensation payments where there are no dependants. The
Minister referred the question of amending this legislation to
the then Minister for Social Security.

7.28 Following the election of a new Government in March
1983 Mr and Mrs Dax's case was reviewed. On 9 May 1983 the
Minister for Defence advised the Dax's that the position remained
unchanged and that no ex gratia payment. would be made.

7.29 Between May and Bugust 1983 the Minister for Sccial
Security examined the case and decided there were grounds to
recommend the award of an ex gratia payment.

7.30 Although research showed that no Commonwealth Act
provided for compensation payments in cases like the Dax's it was
decided that the Queensland Workers Compensation Act 1916 could
provide a yardstick for determining the size of the ex gratia
payment. The Queensland Act provided for a payment of a lump sum,
equal to approximately 10% of the maximum death benefit under the
Act, to the parents of a minor leaving no dependants. Equating
this approach to the Compensation Act of the Commonwealth the
lump sum payable was determined as $3550.
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7.31 A cheque for this amount was forwarded to Mr and Mrs the

Dax on 16 August 1983. This was subsequently returned by the Dax be revised and amended as soon

tion
family. ssible to provide for adequate compensa

Y ;:yml:;ts in circumstances like the Dax case, Or
Conclusions and Recommendations that appropriate legislative changes be made.

7.32 The Committee concludes that:

o the amount of $3550 is not an adequate amount to be
paid for compensation to Mr and Mrs Dax given the
circumstances;

. a more adequate act of grace payment should be made
to Mr and Mrs Dax;

. the provisions of the Queensland Workers
Compensation Act provided & guide for compensation
but its provisions were not relevant to the Dax
case;

. in this instance the Board of Inquiry Report and
the Review of the Board of Inquiry Report are not
g0 technical nor confidential that they should have
been withheld f£rom the Dax family; and

. the Department did not sympathetically respond to
the Dax family's.request for information,

7.33 The Committee recommends that:

. the Dax case be reviewed by the Department in
conjunction with the Departments of Finance and
Social Security, as a matter of priority, to
determine an adequate amount to be paid for
compensation to Mr and Mrs Dax. Among the factors
to be considered by this review should be the
horrible circumstances of the death, the age of the
deceased, his volunteer Service status and the
particular departmental problems of the HMAS Tobruk
project as discussed elsewhere in this Report;

. when a person dies in Service the deceased's spouse
(or family if appropriate) be informed of, as soon
as possible, the full circumstances surrounding the
death of the deceased;

. the Auditor-General be informed of and supplied

with, in a timely manner, unedited Board of Inquiry
Reports and Reviews of Board of Inquiry Reports;
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CHAPTER 8
THE SHIPBUILDER ~ CARRINGTOR SLIPWAYS PTY )LTD

Background

8,1 Throughout thisg inquiry into the Auditor-General's
reference on HMAS Tobruk the Committee has been aware that the
focus of its inquiry should be on the Department of Defence's
administration and management of the LSRE project, The Committee
has sought to establish the reasons for shortcomings in the

construction of HMAS Tobruk and in doing so it took evidence from

the shipbuilders, Carrington Slipways Pty Ltd and inspected the
company's shipyards at Tomago, NSW,

8.2 The Committee believes that much of the future of
shipbuilding in Australia depends on the ability of the Defence
Department and those who contract with the Defence Department to
produce vessels of high standard and quality. The Committee
wishes to reiterate a comment made by one of its Members during a
public hearing on 14 September 1983:

'eves this inquiry should not be seen as an attack
on the local shipbuilding industry here in
Australia., I think in some sectors it has been
inferred that jt may have been., What we are
seeking to do is implement mechanisms that will
expedite the efficient construction of shipping,
80 that these ships can be constructed in a
minimum of time according to the highest quality
standards that are available.’

8.3 It {8 recognised that Carrington Slipways Pty Ltd is a
successful builder of ships in Australia., In recent years the
company has constructed many tugs and some specialised vessels,
Following the completion of HMAS Tobruk the Department of
Defence placed a contract with Carrington Slipways Bty Ltd in
January 1983 for the construction of two prototype catamaran
minehunters for the RAN..

8.4 The Company is well regarded in the industry and makes
a contribution to the local economy through its employment of

some 446 people (as at December 1982) and requirements for
materials.

General Pifficulties Experienced by the Company

8,5 It appears that two main problems were experienced by
Carrington Slipways during the HMAS Tobruk project.

8.6 The company was slow in developing it's quality control

system up to a satisfactory level. The result of this is
discussed elsewhere {n this Report,
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uall, significant problem for the company was
gt;;munica:?ngeq wit{ t%e Department during the project.
Difficulties were experienced because of:

the complexity of the communication chainj;

. the structure and terminology of Commonwealth
Goverhment contracts and Departments;

nse lag to queries by the company greater
:h::sp:hat prgeviou(gly experienced with private
clients;

es in Service and civilian project
gz::gnnel employed by the Defence Department;

-site
limited delegated authority held by on-s
departmental personnel leading to the company
not being able to resolve many problems;

ambiguity in the contract specifications;

problems in securing materials and technical
details from overseas suppliers,

These problems are commented on elsewhere in this Report,

der
Committee notes the comment of the Fleet Comman.
gﬂahis :egg:t on HMAS Tobruk's Trials and Evaluation Programme:

From the commissioning of TOBRUK a number of
d:ficiencies quickly became apparent, These wire
mainly design related and a number of shortcom ng
still exist, Some deficiencies were notice
towards the end of the construction phase but for
reasons related to contract, as well as desigg
difficulties, rectification before acceptance anl
commissioning could not be achieved, In al
fairness to the builder he produced what he was
required to produce and responded well tg
rectification of faults which were discovere
during the warranty period,

The Shipbuilder and Specific Problems of the EMAS
Tobruk Project

i is
oughout previous chapters of this Report there
gi:cussiorTlhz;gthe ahpipbuildez's involvement in the problems gf
the HMAS Tobruk project. Although ;:Ixe De&art;u:f;:buc;fldgiﬁe:cse‘eh:
esponsible for thesge problems e v ]
Sié’j":&}i zprig\ce contractor, must inevitably share some of this
responsibility.
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8,10 It is clear from the discussion in Chapter 2 of this
Report that the shipbuilders, although informing the Navy Office
of the 1likelilbod of -HMAS Tobruk beéing ‘overweight, commenced
building the ship in the 'same month they notified the Navy
Office, September 1978, . ;

8.11 From the outset of the project the shipbuilder
experienced problems in developing his quality control
procedures, These nmatters are discussed in Chapter 3 of this
Report., Only later in the project did the firm develop its
quality control ‘systems with enchanced ADP facilities. Despite
this it appears: 'thit in the final monthe of the project the
shipbuilder had to depart from negotiated quality control and
quality assurance procedures.

8,12 While Carrington Slipways were not responsible for
HMAS Tobruk's landing craft they did install the davit hoist
hydraulic system as discussed in Chapter 4. The evidence there
suggests that the standard of -cleanliness during the ship's
construction contributed to the “contamination of the davit

hydraulic system. ) H

8.13 Of the many design related problems discussed in
Chapter 5 it is the design, installation and testing of HMAS
Tobruk's sewerage 'system which is most significant. Several
critical modifications were -made to the ship's sewerage gystem
by the Department's Naval Design Branch. All available evidence
suggests that the Department, the shipbuilder and the ship's
crew did not understand the design and operation of the ship's
sewerage system.

8.14 Also, the shipbuilder did not adequately document
several of the ship's systems.

Carrington Slipways Pty Ltd®s Reaction to the Review of the
Board. of Inquiry

8.15 Because the Committee has decided to append the Review
of the Board of Ingquiry at Appendix H of this Report, and as
Carrington Slipways Pty Ltd ig mentioned in the context of the
prime contractor throughout the Review the Committee believes
that the response of Carrington Slipways Pty Ltd to the Review
should also be included in this Report,

8.16 On 25 May 1983 the Managing Director of Carrington
Slipways Pty Ltd (CSPL) wrote to the Department, thanking the
Department for forwarding a copy of ‘the Review on 9 May 1983 and
making the following comments:

paragraph 5 of the Review:

contributing factors: which led to NRC
gﬁ:'s death are complex, largely because they
stem from a shipboard system - Sewagf
Collection, Holding and Transfer (CHT) 1d
which ie new to the RAN, designed by outside
agencies (the shipbuilder in consultatio:
with Mono Pumps), and installed in a contrag
built ship (Carrington Slipways P/L-CSPL)' o
commercial standards. Comprehensive t:s
fitted' information was not available to the
ship, nor to Nayy Office, at the time of e
accident.

CSPL Comment:

. s that the system 'which is new to
i?:f:i. - designed by outside agencies
(the shipbuilder in consultation with
Mono Pumps)'. This statement is not
entirely correct. During Questions and
Answers, five (5) questions and answvers
related to. the sewerage system and
detailed answers were provided by Navy.
Navy nominated Mono Pumpsg becaulse th?y
had installed such a system in 'Yarral’,
Ref. 0.111 and Minutes of Technical
Conference on 1lth November, 1976.

Paragraph 39 of the Review:

ionall the forward macerator tanks
E:Zee?.:e bothy'blackwate: and greywater draxn:,
thereby simplifying the pipe system runs to
the holding tanks much further aft. Deslxl?n
guidance gpecified otherwise but t ia
departure from guidance is not a factor in
NRC Dax's death.

CSPL Comment:

not agree with the secqnd
z:nte‘?\%e. Desiggn Guidance Drawing
2000077 required both blackwater and
greywater. drains to go direct to the
forward macerator tanks.

paragraph 52 of the Review:

ks
of the forward and aft macerator tan

liu::gh its own separate vent but the midships
tanks do not: instead they join into the vint
lines from their associated holding tanks.
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These midships -macerator
tanks a
:é{gi:g bu:an::pa::ge f}ffm t}ie:l: aggocﬁ::g
8 clo
:I;Sg;btzg:y v:::ouili-.s for the aedecf:f::mi:{
. nes, which was do
accordance with a des:{gn guidancae aggggmerj;::‘

provided i - :
{Issue 2).*1 Navy Office drawing No A000077

Dax's death.
CSPL Comment:

Marrying of vent lines

was not
:lzzaciigglt.t Navy spelled out th:rs‘
Leau en during Questions/Answers
s :4ng Contract/Tendering Period, Ref
.-44. As stated, Design Guidance Drawinfg

200007 )
vents.7 alse indicates marrying of these

Paragraph 53 of the Review:

g?; nfet effect of paras 49 and 52 was to vent
at otur midships tanks up a single vent
Aspg{ o the top of the starboard kingpost
evidzscussed later, at para 89 there was som;
$ dence that the vent system may have been
e:alequnte and the matter was furthe
tegdozgdbrxgcgga:iggs which have been mad:
o at e first modificati
:::?in‘elenit::hse ?:16;:5 and midships ma’é?e:;tgg
) airs port and s
although  inherently dangerous fot;arbg:gg;

reasons do )
Capaciq’; not overload the vent pipe
iiﬂﬂlﬁ——w reaged . the back pressure
beyond the capacity of the w;

ater geals in the

beads bowls (para 56 below), thereby leading
directly to Dax's gassing and_death

CSPL Comment:

The modification to conn
ect t
st:iboazg midship: macerator tggis ::g
825 ‘d:l;igl:etdubl?“du holding tank vents
Y Navy Office and
installation arran s ong
ged, supervi
paid for by Navy. C.S.I;.L. hﬁ% Yaosei?xpu:r.ld
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paragraph 54 of the Review:

All blackwater drains to the macerator tanks
rely on water seals (*P* traps,- 'U' bends
etc) to isolate the compartments from which
they drain (ie heads), from the atmospheres
within the relevant tank ullages, (Similar
arrangements are used in the most recent RN
designs). Greywater drains also use 'P' traps
and 'U' bends but they are backed up by
non-return valves.

hlackwater drains, non-ceturn valves were
Wn_um_ﬁmxﬂ_mﬂenhﬂ—ﬁﬂ“
. The

work was done by CSPL, presumably following
their experience of an earlier sewage spill
from the forward macerator tanks. There is no
knowledge on board of why a similar
modification was not made to the midships and

aft systems but ,
nL_.mmmg__xng__m__lmn—ﬁmnﬂﬂﬂ
NRC Dax_could well have been avoided.

CSPL Comment:

Design guidance aid not indicate
requirement. for non-return valves
however, under ‘at sea' conditions the
movement of the ship caused the surge of
sewage from the forward macerator tanks
up through the toilets on 3 deck.
C.8.P.L, were notified of this defect
and undertook to fit non-return valves
to the 1lines leading to the macerator
tank. At the time it was not considered
necessary to £it non-return valves in
any other lines.

paragraph 40 & 71(a) of the Review:

Navy Office design guidance was that all
permanent ship's company heads should drain
to the aft macerator tanks, leaving the
midships and forward tanks for embarked
troops only, thereby enabling them to be shut
down for long periods, see para 10 of folio
30, PFollowing the accident, it has been
established that a small number of ship's
company heads actually discharge to the
midships macerator tanks. The relevance of
this departure from guidance will be
discussed later.



The identified sho
mentioned in the “:;:ec:m::g: in the sequence

a. Some ships company heads disc]

the midships macerator tanks, p?::eg:tiﬁg
their isolation when troops are not
eTbaxked. 'rh:_l.s lost any significance it
might otherwise have had for Dax because
gf the holding tank cross connection and
ecause the ship could not readily flush
out macerator tanks after use,

CSPL. Comment:

Y-ARD Sewerage Arrangement, Dia

Di:wing No. 138-605H SRI is 1%“22233
: h t{avy Guidance Drawing A000077,
Doweve:. Y-ARD Sewerage Arrangement
Diawings Sheets 2, 3 and 4 deviate from
sh;gf:mmc?;:panby :hoging‘ some of the
midships \'naw:exra}z:o:.éa 8 discharging to

Reason for this departure f
fe from guidance
C.s:xg.t!“known and was not 'picked up' by

Paragraph 74 of the Review:

The detailed design was carri
ed out
?gégguigfl:;s) (:f:}{u)d anf his subcongacggg
3 . drawing office assistan

i:omtgemghiggl)lhggﬁ dg;igr;‘ guidance providgg
consisting of a schematai‘."y Yy Mioinals
instructions included - inc Becieiats il
attached to the P oo thons
e oo ] contract, It did little more

a. That & CHT type of system was reguired.

b. That only the aft mac
‘ erator tanks we
gg:r ik;:;;;{'ss bcfmpany use; the remainizg
o eing for embarked troops use

c. That both blackwater and
drains should be capable ogfreyg:::;
directed either overboard or to
macerator and holding tanks.

d. Air agitation of holding t
a .
provided, at a stated aigr flr:)k:. vas to be
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e, Plame proofing of holding tank air vents
was required,

£. mank cleaning arrangements were to be
provided (hose connections for macerator
tanks; fixed flooding arrangements for
holding tanks).

ge Chlorination of holding tanks was to be
provided.

CSPL Comment:

Once again the statement is made ‘the
detailed design was carried out by the
shipbuilder (C.S.P.L,) and his
sub-contractor (Mono Pumps) with drawing
office assistance from Y-ARD (U.K,)'. We
can only repeat that Navy provided a
considerable amount of gujidance
information to enable the detailed
design to be completed.

Paragraph 78 of the Review:

One departure from design guidance which did
occur and which was potentially dangerous
though not significant in Tobrukis accident,
was the routing of several blackwater drains
from ships company heads to macerator tanks
intended for embarked troops use only.

CSPL Comment:

This paragraph criticises the
ghipbuilder for failure to recognise the
pogsible defects and assumes that 'a
reputable shipbuilder to be considered
competent to design and build a viable
plant'. We should point out that C.H.T.
systems are not common in todays
shipbuilding practice.

pParagraph 94 of the Review:

Further rectification work was undertaken as
arranged by CSPL during the Post Shakedown
Availability (PSA) in Brisbane 14 Aug =~
11 Sep 1981, this work taking the form of
modifications etc not regarded as a
contractor liability. it included the
marrying and extension of the holding tank
vents up the starboard kingpost, the supply
and installation of contents gauges and the
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restoration of spaces contaminated by the

May 81 spill. The PSA vork was carri
ed out b
égg;én c:ontractot- under the supervision o¥

CSPL Comment:

This paragraph incorrectly suggests L3
C.S,P. L. undertook :ectxflir‘catfgn workh;:
the form of modifications to the vent
Bystem. We refer to our comments under
paragraph 53 above, Further to paragraph
124, Navy's criticiems of C.S.P.L,'8
quality control organisation was partly
justified. C,S8.P.L, have taken note of
these minor shortcomings and are
determined that ‘they will not be
repeated in any future Contracts

Paragraph 125 of the Re;view:

With the benefit” of hindsight, parti

in view of the main machinegy 'pzoplgler:: “%:ﬁz
experienced, it is arguable that the ship
ghould not have commissioned when she gid,
iespite the Pressing administrative Problems
nherent in a further deferral of the
ceremony itself, Commissioning per sge should
alten': nothing but in practice it does., A
ship's company with morale to be considered
is introduced; the command assumes a direct
;f:g:nsiégﬁnit% hitherto denied it and the

nder
progranmeny acquires an asset to be

CSPL Comment:

Comment is' made on the main machi.
Problems Vit isg arguable that the :ﬁg
:g:uéjd.d'not have been commissioned when

There were gome - machiner: robl

during trials, however, the yvesl;egbl::‘:
handed over in a satisfactory condition.
Following handover, further defects did
become evident which were only
highlighted with continuous running of
the main machinery and were expertly
attended to by the machinery suppliers.
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Paragraph 155 of the Review:

Except in the case of the aft pair of
macerator tanks, macerator motors and
transfer and discharge pumps and assgociated
valves are located in unventilated
compartments below mess decks and
e geways, ible only through
bolted~-on manhole covers, This quite
unsatisfactory arrangement invites either the
disregaxrd of rules governing entry to
confined spaces, or poor standards of
inspection and maintenance of machinery.

C3PL, Comment:

The report states that the macerator
tank motors transfer and discharge pumps
and associated valves are located in
unventilated compartments below mess
decks and passageways. This is totally
incorrect. The forward macerator
machinery compartment is exhausted by
Exhaust Fan No., EF4, the midship
macerator machinery compartment is
exhausted by Exhaust Fan No. EF5., The
requirement for this ventilation is
clearly indicated in Q. & A.'s answer to
Q.44 and also Specifications Volume 2,
para. 6.11.9.7, (d) and (e).'

Concluding Comments

8.17 As discussed in Chapter 6 of this Report in 1984 the
Committee will be inquiring into project management in the
Department of Defence, One of the projects which the Committee
may address is the RAN Minehunter Catamarzan project. A division
of Carrington Slipways Pty Ltd has the prime carriage of this

project.

8.18 The Committee, in reporting on the findings of this
inguiry does not gquestion the role of the Australian
shipbuilding industry in Defence projects. The Committee does
not wish to prejudice shipbuilding in Australia. It recognises
the valuable contribution to the Australian economy made by
Australian shipbuilding companies and their employees,
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CHAPTER 9
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS'

The Original Reference - Excess Weight (Refer Chapter 2)
9.1 The Committee concludes that:

. the Department did not allocate suffi
cient re
to . developing quality assurance pmg“m:ourcea
monltoring, amongst other things, the weight control
procedures of the contractor's quality control system,

With hindsight it was a
poor decision
Department to sign the contract for the

construction when it did. The Department knew o

need to upgrade the contractor's quality

system and@ ~ should have accurately assessed

difficulty and duration of this task;

. the Department misled the Committee in iv
that it (the Department) 'discovered lagte i:agtr?:rid:g:;
early that the vessel was overweight'.l The Auditor
g:r;::alstiee%or::d thz::t iéx .Zeptembet 1978, the month the
8 cut a he sghipyard, the o
advised Navy Office that the shigywoﬁd be 03::;:f;g€
and Navy Office confirmed this view. This ingtance
appeare to be another example of poor consultation
across the functional boundaries of the Department;2

. HMAS Tobruk's unauthorised weight incre
ase w
the Department not ensuring that the asco?:‘::erag:

specifications were met;

. the Department did not give ade
quate considerat. .
the commercial practicalities of converti:gion ne

Tobruk's specifications §
measurements; fom imperial to

. the Department did not reco
gnise, in a time!
the adverse consequences. of a 'éoft conv;nté}.(onn'mnnet"
imperial to metric measurements of the specifications

for BMAS Tobruk's steel plate;

. given the magnitude and obvious implic
converting the ship's design from imper[;al a:éo?nsetric‘
measurements, the Department should have monitored
more closely the contractor's conversion processeé‘ and
materials acquisition, In this respect the Department
wag derilict in carrying out it's contract supervisory

role;

N

Minutes of Evidence, 17.9.82
This aspect is analysed in Chapter 6
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9.2

by contracting for HMAS Tobruk to be built to a mix of
commercial and RAN specifications the Department may
have saved on the capital costs of the project at the
expense of incurring high ship maintenance costs;

ag a result of not being built to specifications HMAS
Tobruk's beaching capability has been significantly
reduced., While the Committee acknowledges that the
ship's flexibility allows it to discharge cargo by
other means, it remains that the ship would be more
flexible and useful if it was able to beach at its
specified gradient;

there is 1little purpose in building a specialised
beaching design vessel such as HMAS Tobruk if the
resultant ship can only use the specified design
feature in a secondary role under restricted
conditions;

HMAS Tobruk's excess weight does not jeopardise the
ship's longitudinal strength; and

the Department's performance in managing the weight
control aspects of the local ship construction
contracts is poor. HMAS Success, HMAS Tobruk and the
Fremantle Class Patrol Craft have all been allowed to
be constructed with excess weight;

The Committee recommends that:

the Department develop, in consultation with the
Australian shipbuilding industry and other groups,
standardized techniques for assessing the weight of
vesgels, Effort should be directed towards developing
a range of agreed methods (with differing costs and
accuracies) for objectively determining the weight of
a vessel during construction and at the time of its
commissioning;

for future contracts the Department either:

ensure that a contractor's quality control
system meets the appropriate Australian
standard at the time of signing the contract,
or

e

.s if, at the time of signing the contract, the
contractor's gquality control system is judged
not to meet the relevant Australian standard
but is thought to be able to do so at a later
date, a development plan for the contractors
quality control system should be incorporated
into the contract specifications by the
Department;
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. the Department ensure that
devel "
contractors quality control system °£’:1gg'::2:a o‘:xft a: 9.4 The Committee recommends that:

Promptl as
should %e unke%oi%ib;&'éesci:t:”i Progress payments. . the Department in all future projects ensure that
and uch a development plan;. as part of the on-site resident team a resident

quality assurance team, of a size commensurate with
. the De . the scale and complexity of the contract be

SELLLEYOE the contiacte’ eaager® o ™, Pa0e8e  the present hrodghout the Broject; and '
Shipbuilders a . stralian
Department o%“"i‘g:g:n“iﬂ CSOnJunction with the members of all future on-site resident departmental
Attorney-Generalts Department upport and the quality assurance teams have adequate skills and
i expertise and a clear understanding of the

Th:ngzéglzal Reference - Quality Aesurance Department’s policy on quality assurance;

ontractual Matters (Refer Chapter 3) The Original Reference -~ Landing Craft

9.3 The Committee concludes that: Vehicular and Personnel (LCVP) (Refer Chapter 4)

. :::peD:&z?m}fn;'s explanation that 'by the time an 9.5 The Committee concludes that:
circulated :nd bzgrrlmfg:\gisted and a report written, . the Department's tender specifications for HMAS
Office decisions had been seeers O Which Navy Tobruk's LCVPs were deficient and not correctly
cases, been overtak b o oought had, in most oversighted by the Department when the contract
work could not no:;:‘allg ecveil:;? ;:d:hipggilder's for the LCVPs vas awarded;

Office ring e. Navy
unacceptaiffé‘ s;.:gt::igndi Erocess- 18  completely . the Department's statement that it tested the
ndictment on the efficiency of LCVP's on the davits ‘'with 12 times the weight of

the Departm .
pa ent; 34 troops (using) pig iron blocks', and found the

strength of the davits satisfactory, conflicts

. the number of on-site department
at the sh ntal representatives with the Auditor-General's concern that the weight
e shipbuilders yard was grossiy inadequate; ‘ of LCVP embarked troops was understated by i900 kg
B the le regulting in the Department placing restrictions
expezie‘;,ecle Sﬁs ofnagigﬁat‘:epgaf:::nz:t :xpfrt:lése and on the number of armed personnel lifted/lowered in
as
e Tepartment was negligent in that it *5id nat on LevE:
laid down (sy ei\;eslel%f, tfsident overseeing staff as . initial problems with HMAS Tobruk's davit
HMAS Tobruk's Specificatic? ?eCtiOn 1.24.1, v.1 of hydraulic  system  point to problems  with
ns; supervision and oversight of the contractors
) égp;ftn?::taai mattelri of the 'visibility' of resident qualitys
important in guaprggectasit;iance Staff which s . the Department has been dilatory in devising a
important thae thJ e HMAS Tobruk, It is remedy for HMAS Tobruk's contaminated hydraulic
quality  assurance (;iszbeon sl;jiltiléedi departmental system;
numb n  sufficient
Sty am Sfficiently and effectively fulfil the . continuing problems with HMAS Tobruk's davit

B hydraulic system, point to a lack of expertise

quality assurance function; and
with hydraulics in the Department or inefficient

. there i
effectiv:ne:s n:fedth? review the efficiency and systems in the Department to rectify defects in
Overseer and Superintc;;?iae’rlisa?fon Igg t}::i Seneral well known engineering technology;
Australi ; pection East
Commlj:.t:%;: %ruera;',n th;:sg.slsue will be addressed by the . although the Department states that HMAS Tobruk's
i nguiry into Defence Project LCVP's are not the main method of getting troops

Manage i .

gement in 1984; aghore, problems with other methods (eg. beaching)
or restrictions with other methods (eg. operation
of the stern door only during calm sea conditions)

compounds the significance of the davit problem;




. HMAS  Tobruk's landin
g craft
Personnel are unsatisfactory in v:l"lleif: hse iand
operational capability and safety; and aian,

. the LCVP's design and specy
f 3
getermined and the decisﬁn tj:a;tg::a::t:h g 4
ompletely unsatisfactory; o was

The Committee recommends that:

. the Department Proceed as soon as possible with

rectification work on the Lcvp!

8 to
guoi:ancy, such. work should be completigp;ggzr:h:ér
raft are transferred for uge on mMas Success; €

. replacement LCVp's for HMAS Tobruk should be

pProcured as goon as 88ib
before the scheduled tefpft of ltehea:gip;)e svailable

replacement LCVP'sg should be ac

uired
sgeg{.fications developed with thg hi.nd91:<‘_1)111:1,11tl>>£r D‘életd
problems experienced in the original craft; and ¢

preference be given to Australi

) an cont ’
tgng:; for the replacement LCVP contrai;:?t:;g :im
rectification contract for existing LCVP's; ‘ N

Design and Modifications (Refer Chapter 5)

9.7 The Committee concludes that:

in principle, there is n
3 othing i
with purchasing an olg ship design ar?c}i“e::::é}.rngw:g?g

the Department's desi
gn modifications
:geexé::nsive na’ture that either, theyw::‘ieoie;g:g‘
Bpecifypaztgﬁggigieszailagle design “expertise to
etail and
construction, or that the design expettis:viixsigg:

Department was
project; not  adequately applied to the

the probiems experienced b
Yy HMAS 7o
;:rgﬁssionéng are not minor teethinqbr;';ob::;:e
Jopir, nllx\m er and significance 8suggest that Huaé
Tobruk a8 experienced a higher  than expected
amount bof major problems when compared to what
e the outcome of a well managed project;

comparing the problems of HMAS
Tobruk wi
gsgggsscon;::nf:;::{a RA}J veisahela such aws tgmtsho‘égo:f
' + Ipswic Cessnock
Adelaide may be spurious, 'Differinq' dsetsl;'.ur;;\": ::g
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congtruction methods have been used, the functional
roles of these shipe are different and generally
the financial, industrial and political environment
surrounding their construction have varied, Some of
these ships have also had or are having Bsevere
problemg and the Department's management of their
construction has also been criticized by the
Auditor-General;

many of the major problems BMAS Tobruk has suffered
since its commissioning stem from desian related
causesy

the ship's existing airconditioning system is
unsatisfactory and in need of replacement in the
long term;

HMAS Tobruk’s air conditioning system should have
been inspected, tested and trialled within it's
warranty period;

'p:oblems with the ship's engine control system,

partly attributable to the use of a mixture of
ferrous and non-ferrous pipes, contravene the
contract specifications on dissgimilar metals;

HMAS Tobruk's quality assurance project staff and
on site supervisors did not adeguately inspect the
construction of the air conditioning system and
ensure that dissimilar metal components were
correctly installed;

the initial design of HMAS Tobruk's deck mountings
for its forward FAVCO cranes was not satisfactory,
given the loads the cranes were expected to handle
the need for robust reinforcement from below should
have been anticipated;

the problem of HMAS Tobruk's excessive vibration
has not been resolved;

technical reports detailing HMAS Tobruk's excessive
vibration were not made available to the Committee;

the ship's excessive vibration may constitute a
longterm health hazard to the crew;

the cause of the ship's excessive vibration should
have been diagnosed when purchase of the LSL design
was considered and attempts made to redesign the
LSH class of vessel to minimise the problem;

there is little doubt that BMAS Tobruk's excessive

vibration will increase the ship's maintenance
costs and reduce it's life;
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problems with HMAS Tobruk's auxiliary boilers
typify the difficulties of Procuring spare parts
from overseas manufacturers;

HMAS Tobruk's auxiliary boilers should have been

built for endurance and thorsughly tested under
varranty;

the many sgerious problems with the design,
installation, modification, quality control,
quality assurance, management and rectification of
HMAS' Tobruk's Beverage gystem serve to characterise
the Department's Poor approach to the Tobruk
project generally;

the large number of critical conclusions and
recommendations of the Review of the Board of
Inquiry into the Death of NRC Dak are indicative of
the magnitude of mismanagement in the Department s

HMAS Tobruk's sewerage system was not adequately
undezstood by the department’'s designers, the
contractor's designers and installation staff, the
ship‘s company and the department's maintenance
personnel during the build of the ship;

2lthough no one person can be identified as having
acted in such a way to cause KRC Dax's death it
appears that the contractor's and the Department's
lack of understanding about HMAS Tobruk's sewerage
system, and the departmental design changes made to
HMAS Tobruk's Bewerage system, were most
significant contributory factors;

HMAS fTobruk's poorly designed kit locker. spaces
have led to the development of a Potential safety
hazard in the form of congested troop passage ways
when troops are on board;

the shipbuilder's detalled systems drawings for
HMAS 7Tobruk's sewerage system should have been
included in the list of key build approval drawings
to be submitted to the Department for &pproval in
principle; and .

HMAS Tobruk, under certain circumstances, may have
a lack of watertight integrity;

Committee recommends that
detailed systems drawings for sewerage systems be
included in future key buird approval drawings to

be submitted by a shipbuilder for approval in
principle by the Department;
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tive
Department institute a formal evalua
g:earchpa program into the design of currently
avallable ship sewerage systems;

departmental documentation controlling proposed

£
. changes be amended 80 that consideration o:
f.ﬁ:i%::fcy gmplications of design changes becomei a
mandatory and formalized part of the design
approval process;

: tment proceed as a matter of urgency to
:ggzo?fé’ﬁ; reaeparch questions surrounding HMAS
wobruk's potential for lack of watertight integréty
and initiate corrective action as soon as possible

if needed;

iated with
he Department research the risks assoc
gnns To%tuk's external PVC piping;

nt complete its investigation into the
:25:5:?%?93MA5 'J.‘%b:uk's excessive vibration and
take action to reduce this vibz?tion to more
desirable levels during the ship's next major
refits

iouvs

ication of HMAS Tobruk's many ser

:zggﬁcgl problems (as detailed i;\ t%}:eis Report)
. carried out [}

:222%:? bfn at:he meantime consideration should be

given to the operation of the ship to ensure its

safety; and

trate
tmental management effort should concen
ggp:\ikn{;g the Australian shipbuilding industry bg:g
efficient and effective, significant problems zhi
locally built sghips will not be overcome until 8
objective is attained;

Project Management (Refer Chapter 6)

9.9 The Committee concludes that:

L}
B Tobruk project, the Department's
ggimafhelinensasof direct functional responsibility
reduced the responsiveness and interaction og
project team personnel with the other specialise
personnel in the Department;

1d be
anager of a departmental project shou
;ﬁenm ;:gater authority and responsibility for :ge
overall administration and management of e
project



personnel from the Department's. Fleet Maintenance

Branch should have become involved in the HMAS

Tobruk project earljer than they did;

the Department did not ensure that the contractor
provided, in a timely manner, HMAS Tobruk system
handbooke and 'as fitted' drawings;

either, the Department did not allocate sufficient
draughtsmen/engineers to the. task of examining HMAS
Tobruk's 'key build approval drawings' or the
Department generally has an insufficient number of
design draughtsmen/engineers;

the shipbuilder did not comply in a timely manner
with the provision of information on HMAS Tobruk's
equipment warranties and guarantees as specified in
the ship's contract;

there may be grounds for instituting a 1ine
approach to the management of major projects
instead of having a Project Director act as a
co-ordinator, The Committee will be following up
this point during its inguiry into the Department's
overall project management in 1984;

in respect of warranties and guarantees the
Department neglected its contract supervision duty
to ensure that the contractor supplied the
Department with warranty/guarantee information in a
timely manner;

the Department should have simplified and
standardised the warranty/quarantee terms,
conditions and periods for HMAS Tobruk's equipment
through the use of appropriate contract clauges and
specifications; and

the high turnover of personnel related to the HMAS
Tobruk project was unsatisfactory and detrimental
to the outcome of the project;

Committee recommends that:

the Department investigate and trial (in different
parts of the Department) the use of simulation
models to improve its management information
systems. The Committee may follow this matter up
during its inquiry into the Department’s project
management in 1984;

the Department accord a high priority to the

development of a policy for the transition of ships
and craft from procurement to maintenance. The
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existence of such a policy will benefit the
management. of projects currently in hand e.g9. HMAS
Success;

the Department, as soon as possible, clarify the
duties paoﬁ pe'rsonnel standing by ships under
construction;

rsonnel from the Department's Fleet Maintenance
g:anch be included in Naval Project Management
Teams

the development of ship's systems documentation
should be an ongoing process commencing, .;ln
outline, at  the commencement of a ship's
construction. The preparation of handbooks should
not be treated as a discrete activity at the end of
a ship's build but should be thought of, and
carried out as, an activity which 1is done
continuously through the build and refined during
the ship's service;

e Department, for future ship construction
‘c:gntract?s, ensure that system handbooks and ‘as
fitted drawings' be produced in a timely manner.
The: preparation and development of such
documentation should be treated as an on-going task
commencing early in the build;

for all future capital equipment_ contracts the
Department ensure that the major contractor
compiles a register of equipment guarantees and
warranties and copies that register, in a timely
manner, to the Department on an ongoing basis
throughout the contract period;

the Department inspect, test and trial equipment
within its warranty/guarantee period;

the  Department, for future major equipment
contractﬁ, specify the period of equipment
varranties and guarantees, The range of
warranty/guarantee periods should be kept to a
minimum;

e Department explore ways in which it might
gl:\omotepzfﬁ‘cezs through various civilian grades or
Service ranks while Kkeeping them on the same
departmental project and/or position; or 4if an
officer retires he/she might be tetained. as a
civilian on the project, The Committee will be
addressing this issue further in its inquiry into
departmental project management in 1984; and



the Department investigate immediately the
development of a line approach. to the management of
major projects. The elements of this approach
should include sufficient delegation of authority
and continuity of resources for the project manager
to plan, review and use resources to achieve an end
product that meets specified technical prerformance
objectives, is on time and within budgeted cost.
che Committee will be examining this matter during
its inquiry into the department's overall project
management in 1984;

The Death of Naval Reserve Cadet Kenneth Dax (Refer Chapter 7)

9.11

The

Committee concludes that:

the amount of $3550 is not an adequate amount to be
paid for compensation to Mr and Mrs Dax given the
circumstances;

2 more adequate act of grace payment should be made
to Mr and Mrs Dax;

the provisions of the Queensland Workers
Compensation Act provided a guide for compensation
but its provisions were not relevant to the Dax
cage;

in this instance the Board of Inquiry Report and
the Review of the Board of Inquiry Report are not
80 technical nor confidential that they should have
been withheld from the Dax family; and

the Department did not sympathetically respond to
the bax family's reguest for information;

Committee recommends that:

the Dax case be reviewed by the Department in
conjunction with the Departments of Finance and

Social Security, as a matter of priority, to

determine an adequate amount to be paid for
compensation to Mr and Mrs Dax. Among the factors
to be considered by this review should be the
horrible circumstances of the death, the age of the
deceased, his volunteer Service status and the
particular departmental problems of the HMAS Tobruk
project as discussed elsewhere in this Report

when a person dies in Service the deceased's spouse
(or family if appropriate) be informed of, as soon
as possible, the full circumstances surrounding the
death of the deceased;
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ditor-General be informed of and supplied
:?:h,minia rtimely manner, unedited Board of Inquiry
Reports and Reviews of Board of Inquiry Reports;

e be revised and amended as g:o:

ssible to provide for adequate compensatio
;:yml::\ts in circumstances like the Dax case, or
that appropriate legislative changes be made.
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APPENDIX A

Report of the Auditor-General

upon
audits, examinations and inspections
under the Audit and other Acts  Murch 1982

5. DEPARTMENT OF DEFENCE.

5.3 Amphibious Heavy Lift Ship Acquisition
Background

In August 1975 Cabinet approved a j
) | August 19 pracurement project (o provide a versat)
%mphlbnous ship uble to carry and land forces and their equipment in{:Iuding lanks, \;‘cll:
copters, bulldozers etc,, if necessary withoul the use of a port. )

o ‘:Tcndcrs wgg_;:a_ll!ﬁd for. shi_p gon;lru((‘:lion in September 1976, and a contract wus let
" . The B date was set ut 21 June 1980, wi ship 1
named HMAS Tobruk and 1o be classified as o Heavy Lilt Ship (l.SH‘;(."h theship o he
The LSH project also included the ac uisition of 4 |
Personnel (LCVP) from funds provided ru(i the project. T
was not part of the November 1977 shipbuilding contract.

The contractor handed aver the LSH (o the Ro, i
T LSi yal Austratiun Navy (RAN
April 1981 and the vessel was commissioned on 23 April 1981, The R/\y"f‘ fomu)rl;‘:"':lcl-
cepted HMAS Tobruk for operational service with the Fleet on 23 July 1981 o
The audit consisted of a detailed analysis of i imples
) nsisted [ s of the planaing and implementani
thseslof the project with particular emp! on departmental umnagcml:m c‘cr:-'l"c’g
tom Navy Office, Canberra. e
The audit indi d that the planning and
carried out in i regular and satisfactory manner.

anding Craft Vehicular and
he acquisition of the L.CVPs

2/contracting proc were

Control over production.

Insummiry the sudit of production contral dixclined,
* deps ¢l

ion lacked suli detl w assigning 1
y n ¢ Jach i assigning et
responsibilities for weight monitoring within Navy Oftice erine ekt
® the Department was not advis

ed it g tintely mamner of the re quality as:
uncc e s the resuits ol quulity assur-

¢ difficulty wus experienced in compari s
¢ ¢ paring the contictor’s
mirte of the ship pre!‘ubnculcd unit weights with
cawse of diffecences between the contrue
pocified for HMAS Tobruk
* the shiphu_ﬂding contraet did not include
agreed weight was not ichieved

tdvised computer estic
Mice desipn weight cateu-
and Navy Ollice weighing

pesitlty provisons where the contracted
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* supplies of some Government Furnished Equipment 1o the shipbuilder were not
timely, ibuting to delays in the shipbuilder's pragram

¢ Navy Office und contractor delays, design changes, clarification of stundards used
in the ship construction specificutions and modifications caused cxtensions to the
contract delivery date

o the Dep: has not met q wilh respect 10 the timely
determination of the extent of excusable delay, and

* ambiguity in the wording of Ship Construction Specification necessitated ad-
ditional costs of $60 960 for the LCM8 Lunding Craft cradles.

The lightship weight of HMAS Tobruk, modifications to the basic design during
construction and cost escalation were subjected to detailed inati

The LSH design was based on that of the Royal Nuvy's Sir Bedivere class updated
with a number of A i hil and equif iti The contract
pecificati ipulated a lightship weight of 3322 tonnes, which included allowances
for RAN design changes, Navy Office reviewed the ‘s puterised weigh-
ing/ calculation system during tender evaluations and was satisfied that although. the
system differed from RAN's p: dures the the 's procedures were pri-
ate for ial ices and ptable. Audit noted however that directions for
monitoring the weight of vessels under ion were not specified definitively in
any standing instruction,

The specification for the construction of the ship deﬁch:
» the extent of Commonwealth responsibility for the design and performance of the

vessel, and
» the responsibility of the shipbuilder to i ly monitor the weight during
construction and p ively report to the De .

in September 1978 the contractor advised Navy Office thai its computer estimates
for the weight monitoring program had indicated the lightship weight was critical and it
would be exceeded. Examination by Navy Office of the contractor’s main structurat
drawings confirmed this view.

According to departmental records the quality assurance reports indicated that the
steel ordered. by the met the s fequi but did not draw
attention to the fact that the steet ordered was heavier thun the United Kingdom
specified material,

During LSH construction, steel plates of the required Imperial measurement thick-
ness used in the Sir Bedivere class design were not readily available in Australia, and
thicker plates were used by the contructor without secking prior Navy Office approval,
Navy Office became aware of the problem in October 1978, 1t promptly advised the
contractor, that it was essential the lightship weight be met and this objective could be
achieved by using steel of direct Imperial to Metric conversion.

Minutes of a meeting held in 1979 between representatives of the Department and
the contractor to discuss weight monitoring and to ensure weight reductions would
occur during the ion of the ship dis { hipbuitder hud relied upon com-
puter calculations in respect of structural weight caleulations but structural units had
not been check weighed. The had i problems in respect of the
procurement of and instaliation of a 40 tonne weigh-bridge and other weight. monitor-
ing devices. At thittime it was estimated that approximately 85% ol the totaf structure




Wity complered and {6 was (00 fate 10 exercis uny worthwhile weight contral in the
structuralaren. For ather construction areus of the ship weight control wus possible,
Displucement checks and tclining tests conducted by the Department disclosed
that in Junuary 1981 HMAS Tobruk's lightship weight was 3619 tonnes, un increuse
above specilication of 297 tonnes (B.9%). Of the increuse, 275.5 tonnes. was attributed

ta the heavier plutes and other (he contructor increuses und 21.5 tonnes to approved de.-

sign changes.

Effect of lightship weight being exceeded  The Depactment advised that the impli-
cutions of the increused weight of the LSH were:

¢ astecper beuch gradient being required forsell beuching operations, and

« udditionat fuel ption when the ship mauintai cruising speed thus reducing
the ship's range (the degradation of fuel consumption and range was, however,
said (a be marginal),

This Office sought clarification on whether the LSH fuelling policy uppraved during
March 1981, whereby a full load-of fuei could.not be embarked was the result of the
LSH being overweight. The Department udvised thut the fuel bunkering policy setting.
out the smount of fuel which may be loaded into the LSH is an operational aspect
which was not related (o the ship being overweight, The fuelling policy was determined
having regard to the prospective use of the ship in Australian waters and such journeys
required less fuel o be carried in compurison 1o the prospective range of the LSH main-
tuining cruising speed with a full loud of fuel,

The Department advised that the LSH was never intended to be capable of achiev-
ing a beaching gradient with u full load of fuel, The fact that the fuelling policy was only
promulgated in March 1981 was an oversight and not the result of any change in oper--
ational capability,

This Oftice notes un inconsistency in the ftest departmental attitude on the results
of the L.SH being overweight with the concern expressed earlier about the essentiality
of achieving the specified lightship weight,

In May 1981 the Department udvised the: Depurtment of Administrative Services
(DAS), (the Contracting Authority for the Commonwealth), concerning the LSH
being overweight together with the mplications thereof, The Dey of Defence
commented that weight control was the responsibility of the contractor und DAS had
0L previously been instructed to direct the contraclor to correct the overweight trend,
The Department wlso referred 1o quality assurance audits which had not been
sufticiently stringent becituse of inadequate stall resources.

Negotiations took place during 1981 between the contractor, the Depurtment of

Defence and DAS for recovery of compensition in respect of the overweight ship. The
contractor denied that it was linhle under the contract.

Modifications

ol selected modifi costing in excess of $50 000 revealed that;

. iated contract Tequests were i ssed sutish ily with regard’
to funds I + COSt variation i igution, apy | T auth-
ority and necessity for snd desirability of the design modification, and

» the speati did not stipuk: ivocuily that the shipbuilder was to pro-

vide eradles for currige of twa Aty LOCMY Laading Craft necessitating separiie
tendering for the supply of eradles it a cost of $60 960,
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) riment advised that prior to the plucing of. the LSH contract it was
ﬂcu;?ll; u?veupr: of the need to miningisc and control modiﬁfmion during c‘cnslrudcllqv;
Against this background, existing p were futther ped und couple Ifw‘l:
other approval procedures resulted in LSH modificution costs being less lha_n hp the
initiuk estimate. For the LSH project these procedures had been most ‘eﬂ'ccjuve in cgn-
trolling modifications and equivalent [ d have been for other
e k isted of 4 volumes of

artment said that the LSH contract package consisted of 4 v I
sche’,c‘i,:jesl?gpof which were the technical specification, These documents cox'n:uned ap-
i 600 pages of technical data iled by at least 6 specialised Dur_cclomlcs,
;xmbiguily and contradiction are difficult to avoid in the first of a rla_:,r lcchmcql ducu;
mentation but a continuous effort is made to detect such errors prior to the issue o
tothe Further imp. can be exp withthe sing
of. greater hasis on quality engincering within the Naval Technical Setvices
Division.

Quality assurance and contractual matiers. ) )
In December 1981, the Department was asked Lo comment on gudll obser.vauons on
weight monitoring quality assurance and utilisation of the contracting authority. ]
The Department advised that a consolidated instruction was cyrrently being
collated from Naval Technical Services design and pro'duchon inputs, into a com?re‘;
hensive document, The first draft for circulation within Department of Defence an:
DAS is expected to be available towards the end of February 1982, In the dyafg ro?i
ment the line of responsibility for each activity has been defined. Although individua
persons are not listed, the responsibility of specific Navy Office directorates will be
identified.
it in dil i i j Department
To avoid certain difficulties encountered with the I:SH project lh? e
proposed to increase the resident quality assurance staff in the shipyard and for majo?
projects this staff would report directly to the Quality Assurance Authority. The use ol
outside contractors for quality assuranice work was also being investigated. ol
i at it i g at timely forma
The Department advised that it is looking at ways Lo ensure that umc" 4
nmiﬁcalionpis given to DAS on pending contractual prol:lcmﬁ lmprovcdslu.usm; be-
tween Navy and DAS regarding clarification of co sl p should Ih:‘\{v Tom
the recently reintroduced quarterly project meeting as distinct from the monthly pro-
duction mectings.
3 2 iai d Navy for the LSH
The Department also stated that the liaison between DAS an | e LS
project waspsalisfacmry and'although Navy did not formally advise. DAS until M.x')"
1981.of the full details of the weight problem, DAS was awure of the problem (hron;
its attendance with Navy at monthly progress meetings :dnd other discussions. DAS w.xf
formally advised when all normal linison- with the shipbuilder failed 10 produce the
product Navy considered was required under the contract. .
In February 1982, this-Office sought further comment from DAS concerning the
contractual matters set out above. s DAS il
. I "
For future contracts the Department of Defence in conjunclion wil h DAS w
investigate the feasibility of penalty clauses. It will be more than likely that |n<.fn\‘|‘vc
clauses would be preferred and the proposed instruction for weight monitoring reflects
o lity A: d Application
Current contract documents und the Quality Assurance und i
procedures clearly identify that prior approval of the Department is required before &

n
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shipbuilder substitutes other malerials in ficu of that set out in the shipbuilding

specification, The reluting of mil i

; on, T n 1o quulily and i d

;;m&:‘;&l_;}:: ::xnz:n;}d::igeusl ane xr'ne“‘md of’ cnfon:in; conformance h} the ship-

buitder adheres to the h Quu ! rmslap‘ ik '.L . IEM sh‘i:-
4 3 rom the

shipbuilding specification,

The strategy to be adopted regardi i i

¢ gurding the limely receipt of drawin d ing'
:J'E esl:;l‘\,;!t:rvggﬁ rﬁ;{)eg\risc«;‘sa :;ngc extent on the uvuiluh‘i,li\y of in-holes::"r‘esg\';:z l;:g

b 3 contractor was responsible for the detail i
bused upon the Baseline Desi| rmtion. Any e
! ign, These were passed to Nuvy lor inf { i
ation from the Baseline should huve been det ity oot
) ected by X i

procedures and the Navy resident Quality Assurance sy(.:t';_e contractor’s qually contrel
Government Furnished Equipment

The Depurtment was usked ubout d i i
the provision of Government FurnishedlEq;ipmcm (GFE)nmon delaysin

It advised that the GFE supplied to the shipbuilder for i

_ P pbuilder for installat
;Ii‘ g:;l;;g:n:l:::dn ;b‘:;l;' ‘7‘9: of the total hequti,zmen( fit, For subsequent nev? go?sﬁul\cs
) ring system has been developed by the Producti
to ensure accurate and detailed monitoring of deli o ted g
c ) 1 g of delivery of all GFE and associated logi:
tic support, Discussions were in hand with the Supply B i o st
inga lay apars store within the Maval Supply C A
; ¢ NSC) to enable il

be held against new construction ro'c:clgp v}/,o' c.ntrc( ibili eac T e
issued to other units of the Fleet, as hajs zxx:::r\'el:il 1ir'|‘g“’l‘le1cp£:s'sxblhly ofthese ftems being

Late acceptance

The programmed date for letting the LSH ¢ i
e T progeanm ! 'y SH constructian cantract was May 1977 and
the con s let in November 1977, with the resultant program slippage of 6

“The handi date specified in the shipbuildi

ndov p T g contract for the LS|
Igi:l()r;lThlc ’:Cllfdl handover occurred on | April 1981, a slippage of 293}3;;25’1%1]1:3:
gnys"cn. as .’xgprovcd‘c)scusalzchdclay of. 271 days to 19'March 1981, Tu;cnty-lwo

S idayed dams :l}ék " d from final moneys owed to the contractor.
. actor has altributed project slippage Lo industial disput
:ﬁ;e ::s‘?u:cr:g;\:?_c}‘o\:s.(? ays in deliveries of mujor comrm:lorl fquie;;nmru‘zlcdr fg]r:né
ane ‘Nuv; OMC:I 1:::;0{;; /:‘I;u:cur:mh_u(ing (o the stippuge were discussions bciwecn
COntruc E i d i y

months) and modifications in ¢ o Ili?li:'épmv'mg E'mu;lmdr' yse e et
livery date). (31 duys to the de-

The shipbuilding contract ired "
_ The shipbuil ) the C o
121':;;:.:2“3?’:“ fcasum{hlc within 28 duys after application by the shipbuilder for an
e li)S ek |::r;:.c\l::d(‘11?‘l:vgrllhc vessel. The contractor’s cluim dated 10 January 1980
or 105 du 5 elay was not decided 4 i
;(;l:lx‘-:;l_r);‘l‘)ﬂlzgl:lcbdelﬂys in determining 'up‘:vner:y lh'e‘ Dcf“x:‘l!ncnl uflll] i?
alion provided by the contractor and differences of opini y: .
forma P d dif S nian betwi avy o
(v](‘;]r?:r.ucl\;ur s lc‘c}!n}‘c.\l experls s to the validity of the con?rucmr‘s cla?::s :;:vc);d:d l;;e
lay. More practicable contract clauses are heing developed for future c;mlr-lcx: e
- acts.
Landing Craft Vehicular and Personnel (LCVP)

Tenders were invited in Februar:
'y 1977 by the Depurtment of Administrali
vices (DDAS) for the supply of 4 LCVPs for the LSH. The Tcn?lc:\sglnl:r:ll;ll::“a‘:dsl:;

n
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Naval Stafl Requi specified the ucquisition of cralt with a proven hull design.
In July 1977 DAS was requested to negoliate u contract witha UK company to include
the necessary improvements required by the Navy Office. Although mentianed in the
Tender Schedule, the procurement contract hetween the Commonweallh and the
compuny did not stipulute the specilic swamp testing required. to ensure. the LCVP
prolotype-and follow ot crufl complicd with the Nuva) Stafl Reguirement that the
craft would remain afloat and upright when filled with water.

1n January 1978:the company advised the Department that the: tendered craft
would conform with the swamping vequirements of the Tender Schedule.

In May 1979 the company, with the approvul of the Department, completed a
simulated swamp test using math ical and modelli hnigues

odelling ques in liew of
a practical lest with a RAN LCVP. The computer analysis disclosed that the LCVP
would remain afioat but would turs upside down when both compartments (that is the
engine room and main cargo deck) were swamped. A practical swamp test initiated by
the company during Aprjl 1981 confirmed the craft would remain aftoat and upright
with adequate reserves of buoyancy if the main carpo deck only was filled with water.

In February 1980 the Department resolved that because of uncertaintics of the
mathematical swarmp test calculations and delays these would cause to the follow on
LCVPs, the company would he advised that further swamp tests of calcutations were
not required as the Department would determine the swamped and fooded charactet-
istics of the LCVPs, The Directorate of. Naval Design undertook to have analytical
model calculations prepared. At the date-of preparation of this Report this work has
not been completed.

Since the LCVP will be used during rough and smooth sea conditions and passage
via surf to and from beaches the apparent conflict of which swamp test criterion istobe
followed must be seitied. The mathematical trials conducted in the United Kingdom
during 1979 disclosed that the craft would not comply with the swamping policy set out
in the Tender Schedute.

In reply to Audit rep: jons on the s ping policy and b istics of the
constructed landing craft the Depattment advised'that the craft were accepted from
the supplier in the knowleds that further evaluation of the ti

was necessary. This evalualion is continuing, but due to other pressing demands on stafl’
it has not been finalised. It is expected that the evaluation will find an amount of ad-
ditional fixed buoyancy will be Tequired to make the. LCVP accord-with departmental
standards.

Although the Depactment has yet tor define the. extent of any hazard which the
LCVPs may present, prospective users arc being advised of the potential hazard so that
they can regulate craft operation ingly. No operati ictions have. been
imposed other than those decided upon by the users depending upon prevailing
conditions.

LCVP utifisation and loss of planned capability

The original requirement for the 1.CVP und davit was to lift and lower the LCVP
from the davit head with 34 fully armed troops embarked. The procurement contract
for the LCVP stated the weight of the 34 fully armed troops was 9500 kg (based an the
advice of the Army Office during 1976). It was ascertained during 1979 that the weight
of the personnel was understated by 900 kg. The lifling capability of the davits is
jnsufficient to raise and lower 34 fully armed troops logether with the LCVP crew,
stores, ete. Restrictions have therefore been-placed on the number of armed personnel
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(a reduction of 47%) to be. l'iﬂcd/lowercd»in the: LCVP. As a result alternative
embarkation procedures have been adepted. .

A further operationa! cipability review' revealed the intentions of the Naval Stafl
Requi and Tender Schedules were (o procure an existing proven craft, It was
necessary for Navy Office to reconfigurc: much of the. tendered: craft apart from the
basic hull. Changes increased the tendered craft weight by 40%. The cuntract weight for
the LCVP was 5841 kg. However, a 16% weight:increase occurred during the course of
construction of the prototype {to 6776 kg), Departmental records indicated that the in.
crease in-weight of the protolype craft was attributable to the lack of quality control by
the contractor, limited RAN o the spot project advice during the design phase and the
d ds y the on telex and d ing Navy i
during the design and building phase.

1t is understood that the follow on LCVP's have been accepted for operational use

as there is only a 3% variation from.the contract weight. The prototype LCVP has been:

stationed at HMAS Moreton for use as a training vesel for amphibious operations,
The Audit view is that Navy Office should have detected earlier-the significant

understatement of the estimate of 70 kg for a fully armed soldier as that weight would'

represent the weight of an average unarmed serviceman.

The Dy advised that although 34 troops cannot be lowered from dockedge
in an LCVP this does not mean the ship has a reduced operationat capability to disem-
bark troops. As the LCVPs have no slipping arrangement troops would only have been
lowered under very favourable conditions, Under any other circumstances and indeed,
apart from the initial trip when the craft was being lowered, troops would disembark by
scrambling net, accommodation or jumping tadder or through the bow or stern doors.

Cost escalation

The initial project cost approval was $41.7 million at Apsil 1975 prices and'the in-
itial construction conteact cost $36,0 million. These costs were compared with the proj-
ect cost estimate of $59.2 million at August 1981 prices and the most recent construc-
tion contract cost estimate of $49.4 million-at August 1981 prices, with the conclusion
that the rate of cost escalation compared favourably with concurrent inflation rates.

The Department has stated. that HMAS Tobruk wes the first and largest major
warship built since World War 11 to a fixed price contract in 2 commercial yard. It was
the contractor’s first cffort at meeting Naval i M , the
during the ion period of fiscal.inflation and industrial turbul and the in-
troduction of metrication during that period did not assist in the efficient and timely
construction: of the vessel, The Depurtment maintained that despite the overrun, the
performance of this contract compared more than favourably with any other effort in
recent times in either naval and commercial shipyards,

Conclusion
The major unsatisfuctory issues arising from the audit are;
 departmental procedures failed to clearly specily lines of responsibility within the
Department to ensure that weight'monitoring was achieved .
* inadequate consideration was given by departments responsible for framing the
contract o ensure that certain important contractuat conditions could be enfor-
ced, if necessary by penalty provisions

.
Naval

qui for design ion and material would be fully met, and
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quality control was ised to ensure that the specified’

ive pr

. i y
the contractor,

The Dep has indicated that in future
tion will be given to the above matters.
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led 1o delays in issuing items of GFE to

of this kind special atten-



APPENDIX B JOINT CONMITTFT O™ DUBLIC ACCONNTS
. Ineui¥y Into_the suditor-General's keport, March 1982
Submiteion LV _<rc LeDArtment Of Defence

AMPEIBIOUS HENWY LIFT SHIP ACQUISITION

ITEN 5.3
IRTRODUCTION
1. The huditor-General's Report for March 1982 at

paragraph 5.2 refers to the acquisition of the Amphibious llcavy
Lift Ship (LSH) for Navy. The report commented on the
planning and implementation phases of the project with
particular emphasis on departmental management exercised from
Ravy Office, Canberra.

2. The report whilst indicating that the planning and
tendering/contracting processes were carried out in a regular
and satisfactory manner and the rate of cost escalation
compared favourably with current inflation rates also disclosed
the following:

. departmental procedures failed to clearly
specify lines of responsibility within the
Lepartment to ensure that weight monitoring was
achieved;

Department of Defence Submission of
13 August 1982

. inadeguate consideration was given by
departments responsible for framing the contract
to ensure that certain important contractual
conditions could be enforced, if necessary, by
penalty provisions;

. insufficient quality assurance control was
czercised to ensure that the specified Naval
requirements for design construction and material
would be fully met; and

. unsatisfactory administrative processes led to
Gelays in issuing items of Government Furnished
Zguipment (GFE) to the contractor.

3. The report also commented adversely on the

capability of the associated Landing Craft Vehicular and
Personnel (LCVP).

BACKGROURD

4. The acguisition of a cpecialised heavy 1ift ship for
amphibious operations was approved by the Government in August
1975 at an estimated project cost of $41.7m in April 1975
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DEPARTMENTAL COMMENT

Procedurcs failed to clearlv specify lines of responsibility

Within the Department for welight monitoring

11. Or. this matter the Auditor-General's comment is
agreed, In an endeavour to ensure that formal lines of
responsibility are followed in weight monitoring, particularly
in Navy Office directorates, part of a new Defence Navy
Instruction on weight nonitoring in new ship construciion has
been promulgated.

Inadequate connideration in framing the contract to cnsure
Scrtain cowistiuns _could e cniorced

12. The contract for the construction of the LSH was
originally drafted by the Department of Defence along the

lines of a standard format provided by the former Department of
Industry and Commerce (Shipbuilding Division). The subsequent
refinement of the contract was undertaken jointly by the
Departments of Defence and Administrative Services, with
consultation [rom the Crown Solicitor's Office.

13. The contract included procedures to be followed by
the contractor during construction in matters such as
deficiencies and omissions in minor details found in the
specification. It was expected by the Departments responsible
for framing the contract that the contractor would conform to
these procecdurcs. The contract did not provide specific
mechanisms to enforce these procedures other than under the
"cancellation” clause of the contract.

4. Penalty clauses are not normally included in ship
construction contracts. However, in future shipbuilding
contracts, the Department considers .that the possible use of
contract penalty and incentive provisions related to quality
requirements and the like, should provide appropriate
motivation for the contractor to meet the contract reguirements.

15. The Department is also planning to include penalty
and incentive provisions applicable to weight control in its
next and subseguent major RAN ship building contracts which,
if_ accepted by the contractor, should overcome the problems
experienced with the LSH contract. In this context the
Department is taking steps for the wording in Ship Construction
Specifications to be framed in such a way that contractors
unfamiliar with Kavy requirements should not be in a position
that the intent of the specification or reference is unclear.

Insufficient cuality assurance control exercised

16. In acédition to the introduction of penalty and
incentive provisions t0 encourage contractors to meet the
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Commonwealth's guality and other requirements which are .
capable of prior determination, the Dapartment is planning to
increase quality assurance staff for hew ship construction’at
shipbuilderz® facilities, TFof major projocts this staff would
report directly to the Quality Assurance Authority.

17., The Quality Assurance Authority staff of Navy has
been strengthened, More experienced officers have been
recruited and further additional training given to Quality
Assurance staff. All potential contractcrs are now subject
to assessmént against current Australian Quality Assurance
standardz a: o preliminary to the award of a contract; such
assessment also continues after contract award.

18. The additional staff, increased training and the
improved contractual. arrangements are expécted to ensure that
the naval requirements for design, construction and material
will, in future, be met,

Processes Ywl to delays in. issuing GFE to. the Contractor

19. To obviate the type of delays highlighted by the
Auditor-General in relation to issuing items of GFE the
Department has developed and introduced an Electronic Data
Processing monitoring system including an ‘earmark" facility
to ensure accurate and detailed monitoring of delivery of all
GFE and associated spares, operator training and documentation.
The monitoring system will ba used on subseguent new
construction projects and should provide sufficient protection
for items procured in aid of those projects in the future,

icve

20, It is agreed that Aaifficulties were encountered in
respect. of the swamp testing called for in the Naval Staff
Requirement and further definition is required. Pending
resolution of an RAN swamp testing policy for these crafts,
users have been advised of restrictions necessary when used in
heavy surf. Although the advice as to weight of fully armed
troops was incorrect the overall effect on ability to transport
troops 1is negligible as the occasions when lifting or lowering
by davits in & loaded condition would be minimal.

Summary

27, EMAS TOBRUK was the first and largest major warship
built since Worl@ War II to a fixed price contract in a
commercial yard, It was Carrington's first effort at meeting
Raval requirements. Moreover, the construction occurred

during a period of high economic inflation and industrial unrest.
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APPENDIX C

SCINT COMMITIEE CF FUELIC ACCOUNTS
inguiry inte the huditor-General's Reoort, March 1982

JFe-opening of 1982 Incuiry
dbnission by the Department of Defence: Part 1

AMPHIBIOUS HEAVY LIFT SHIP ACQUISITION {HMAS TOBRUK)

ITEM 5.3
INTRODUCTION
1. The Auditor-Ganeral's Report for March 1982 at raragraph 5.3

refers to the acquisition of the Amphibious Heavy Lift Ship (LSH) for
Navy. The Repoft commented on the planning and implesentation phases of
ths project with particular s on Depar 1 axercised
from Navy Office, Canberra.

2. Upon advice from the Chairman of the Joint Committes of Public
Accounts on 25 May 1983 that it has been decided to re-opan the Inquiry
into HNAS TOBRUX, the following comments have besn prepared with raspect
to the Depariment's management of the project, addressing in Section 1
the controls sxercised over production and the design changes made to the
ship and in Section 2 comments as they relate to the Navy Office Review
of the Eoard of Inquiry Into the Death of Naval Reserve Cadet Dax,
recognising that a numbar of production aspacts have been previcusly
addressed in the Defence submission to the Committes in 1982,

DEPARTMENTAL COMMENT

SECTION 1

1S8 Project Management of Construction

3. Project management within Navy has evolved from experience
gained from the early 1970s when it was racognised that a dedicated team
wvas regquired to handle the procurament of ships for the then Department
of the' Navy. Project management within the Department is based on
co~ordinative managemant and teans are structured with a mixture of
dedicated project staff and specialist staff drawn from the functional
areas.

4. The LSH project managsment team established to undertake the
coordinative management task for the project comprised:

a, Projact Director;

L.  Deputy Project Director;

€. Projact Design Manager;

4, Project Production Manager;

. Project Integrated logistic Support Manager;
2. Project Financial Adviser;

g  Project Mvisers (Army, RARF);

h. Defence Industry and Materiel Policy Division Lisiscn
Officer; and
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1. 4 nusber of nominated Project liaison Officers respansive
to the Project Director for Project-related tasks, but
remaining responsible to their functional heads for the
integrity of their work.

5 The above project DANAgement  tsam organisstion and its
relationship to the functional arsa is shown in Figure 1 (attached).

6. The Project Pr on M vas ve to the Froject
Director and responsible to the Director of Naval Ship Production (DNSP)
for, inter aliam, "the planning and oversight of the construction of, the
ship, including preparation and review of ship acquisition costs”.

7. In accordance with tha Ship Specification and definition
therein, the Genera) Oversesr and Supari of 2 fon (GOSI) was
delegated the functions of:

[ Providing ovar: ing  services, tachnical advice and
quidance to the Contractor with particular regard to the
interpretation of the Naval Zeguirazent as required and as
Tequested by the ordering authority; to Progress, umonitor
and certify the physical and finencial aspects of ordars en
behalf of the ordering authority.

b, Rep on &t all inspections, tests or trials carried
out on the ship and/or eyuipment by the shipbuilder.

N P ng the r bilities of the Quality assurance
Representative to ensure that orders placed on the
shipbuilding contractor ware completed to the specified

and in nce with the Specification.

8. To carry out these functicns, GOSI provided an on-site Navy
Tepresentative in the shipyard as a Progress Officey (redesignated 18
months later as Resident Naval Overssar) with directions to monitar
Progress and rsport to GOSI Head Office. GOSI Head Office support was
Provided on an ‘'as required' Dbasis to undertake oversesing dutiss and
inspections.

9. The inspection process called up in the Contract was to be in
accordance with Rustralian Standard AS 1822 which Tequiresd the
shipbuilder to establigh & quality coptrol systex under which the
shipbuilder was to construct the ship in accordance with quality
standards and zethodologies (Quality Plan) approved by the Department,
Monitoring of contractor compliance to this Qality Plan was carried out
by GOSI. This method of Quality Aszurance was adopted in order to make
the shipbuilder responsible for meeting the quality requiremants, and. for
GOSI to moniter and audit the shipbuilder's parforzanca. Whersver
Possible, this system iz now 4pplied to Defence equipment construction
contracts and is similar tc that being applied by the US Navy to the
construction of RAN FFGE &t Todd Seattle.

Inspections, Tests and Trials

10. A programme of the Taquired Inspactions, Tests and Trials (ITT)
was provided to the shipbuilder in Chapter 3 of Volume 1 of the Ship
Production Specification. The programne required the shipbuilder to
undertake certain mock-up inspections, advanced installation inspections,
Progress inspection, installation inspection; setting to work ang tasting
and  tuning for most equipments and systenms. In addition Harbour
hcceptance Trials and Sea Trials p. were developed.
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. 1 ITTs ware witnessed by the GOSI organisation eithar by the
:sidun‘. I‘:GSI staff at the Shipbuilder's Yard or by GCSI Head oltis:c
aif from Sydney. From times to time where the more important lhipl:
systers and naval operational equipments were invelved, the RAN Txl:"
and issessing Unit (RANTAU) was cepresented. AS a ganeral rule a .
each serias of ITTs were carried out, & meeting was held with ::
Shipbuilider ¢to discuss the trial results and shortcomings an
deficiencies noted for rectification by the shipbuilder.

4 with the (then)
12. Thers ware a number of difficulties ancountere:

new method of ensuring the quality of the finished ship by requiring th:
shipbulder to conform to the requirements of AS1822. Some of thes
difficulties were:

i inadequate
« the shipbuilder commenced the contract with an
* nndorl:ll;bd.tnq of the Navy's inspection requirements;

difficulty
be the shipbullder's gquality control staff had
ldjultin: thelr mode of vperation to meet Navy's inspection

process;

d

+ conflict between GOSI East Australia Area {GOSIEAA) an

i RANTAU over their respective roles in the inspaction and
trials process; and

da. the establigshed procedure for handling inspaction reports
not being sufficiently reactive to & fixed price commercial
build.

an inspection had been completed and a raport written,
:{rcz:t:dh:nd cenuig:rld, matters on which Navy Office dcciuonzl h:a
been sought Had, in most cases, been cvertaken by events as shipbui. d:: L]
work could not normally cease during the Navy Office considera c:
process. It has baen recognised that thers is a reguirament to tailor l!
inspections organization and upur:inq preclu’ tnohil;;::d:h:ndn‘;:;'ls;1

n a

fz‘:::;ﬁ:::;n for HMA Ships =~ Building’ is currently under review to

reflect this requirement.

the on-site
» 't From the experience gained in the TOBRUX contract,
2 n for - (Fleet Y Replenishment

s a hened, including
Ship and Minehunter Catamaran Projects) has been strengt
a fcdich:cd quality team responsible direct to Canberra through the

bDirector of Naval Ship Production.

Project staft
14 the. & i of the several changes
effected in project staff contributed to the difficulties. In the f:uxd'
years between the letting of the contract and HMAS TOBRUK being hln;
over to the RAN, the LSE Project had some eleven personnel ch-lngcl i: :ie
positions of ion M » Deasign M 3 and I 1o xt‘:
Support (ILS) Manager. Each changs brought varying modss o't opox.‘n'..mn "
the respective fields, varying interpretation of detail and place
difs h on di P Also, there were ::e GOSI:‘.MI
3 had to adjust to a
d two Deputies. in this period. The shipbuilder
:mbcn r of virutinns of modus. oparandi and delays occurred which may have
been avoided had there been fewer changes in perscnnel.
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“‘reg Mee:ings
15, Following award of tha contract to Carrington Slipvays Pty Ltd

on. 21 November 1977, a pre-construction mesting was held at the

Shipbuilder's premises 6n 1% Decembar 1977 under the following agenda
headings:

&+ General Oversssr and Superintendent of Inspection Zast,

Australia. Area {GOBIEAA)/Directer of Naval Ship Production
{DNSP} funcrions and rasponsidbilities.

be  Carrington's organisation/project team.
€+ Lines of comminication,

4. Production plans

['H Quality Control/Quality Assurance plan.
£ Purchasing plan.

g Government rFurnished Inf i and Furnighed
Equirment.

he Progress meetings and reports.

16. Thereafter, ¢ommencing in February 1978, Prograss meetings were
held sach month to digcuss the Progress of the coatract itsms. These

Comonwealth area of aétion. The minutes of these meetings, together

with the forma) monthly Rapart of Progress TH206, provided an historic
racord of the project construction activitieg..

17. In the redesign of the MOD(N} LSL - RFA 'SIR BEDIVERE" by Navy
Office” to incorporate moditications to suit RAN special requiramentcs, the
following major changes waras agreed:

4»  Genaral:

(1) 70 fonne sate Weight load (SWL) dezrick/crane and
supporting sctructure associated with hoisting and
lowaring army 1anding crate (IcM8), carried on vehicle
dacks

(2} vehicle deck  structure reinforced to permit up to
Chinock helicopter to Operate from the ship:

(3) flight deck structure reinforced and lsngnhened to
permit up to Sea King helicopter to opsrate from the
ships.

{4) sevage plant and holding tanks. to mest International
Maritime Consultative Crganization (INCQ) requiranents;

{5) carriage of landing Craft v.hie]:- Personnel (ICVP) in
davits Port and. Starboard;
160
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(6) Inflatable life Rafrs (ILR's} plus Genminl type dinghy
and utility boasy
{7) 4&iving workshopt
(8) aircratt workshop/cffices
(9) enlarged lauvndry;
{10} spergincy generator CodpArtment;

{11) accoomodation for FRAN crew and Army personnel plus
increased air conditioning requirexents:

(12). one main galley serving RAN crew and troops' cafeteriaj
{13) damage control HQ;
(14} cantesn; and

(15) RAN comunications systsz and joint copsunications
cantre..

b. Elsctrical:

(1) 115 volt, 1 phase supply in lieu of 230 volt, 1 phase
supply for lighting and low power;
—
(2) installation of c gency
anenity sockets;

(3) wodifications to 440  volt distribution system to cater
for FRAX egquipmant changes such as 70 :enz:’
darrick/crane, sevage plant pumps and ICVP  davi
winches; .

1 and

{4) increass in rating of main generxators trom 400 to 500
kilowatts; and

(5) inatallation of second gyro COEpaRS.
e priox to
:':;plecio:' :!h.c::“ s::;;?u::;.m;?;eg;:.tp::.;n (NS.EV:J ,M:ii !x;llwing
major facilities were also agraed for incorporation:
& Joint Operations Roomy
b. Flight Control Office;
ce Probs. raception port sids:

Trunked hatch from flight deck to tank deck for palletized
cargos

de

. Incinerator compartment adjacent to galley and cospactor

unit on quarter deck aft;
£.  langthensd stern ramp to facllitate marriage of ICH bow
ramp;
Redesign of fo'c's'le deck to cater for 40/6% :o!::l::f
and simplify method of mooring to a buoy an
raception;

g
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h.  Salection of Mirrlees Biack.
“stone K. Major engi i
to Davad Brown gearing; ? TEsnet couplea

i. Provisicn of refuel
ow uelling facilities in the afrer flight deck

3. Selection of Ulstein 90 TV~400 bowthruste:
3 T in lieu of Voith
.s::;a;sdtx as fitted in LSL thug effecting considerable cost
'

19, With the development of the detailed de:

by the shipbuider, a Zurther 104 du:gn .;:’nun;:d ‘:—?ltgild“vanq'
considered. Of these, 92 ware 4 for in Poan ¥ curtng
construction. . buring the later stages of construction, some t::g::
changes to Update the UK design wers also incorporated. Degign chan
control was sccomplished by the use of the standard Navy TGi44 pte:ndu::

which requires each change proposal te be 1y
29, The TG144 procedure sti;

Pulates the steps to be followed ¢t
pprove changes and obtain the necessary approval for the additioxu:
funds. Proposed changes Tequire the ion,

l(’::.c:::u::ryx)“:f sl;l;t Project Director, appropriate Design 'Di;‘.—ctotf
P Production, Director Gensral of
Director General of Naval Produc Secretary, taint
tion, Assistant Secreta; J
:::2:::: :::Vii.h‘ lndzsbupur.y Chisf of Naval materiel. ror lodz'ica:;:;:
® than $25,000, the endorsement of i
and Chief of Naval Staff was 2130 required, of Chief of JATEL Hasesial

21, The nett value of the de
83 changes incorporated
::::;.n;:;ion, t‘tdt.:S -n;wmq for increases and d-e:an::, wag sfusrtnz:
esgnte 4 ©of the modif :
Project cametaned 85v icetion funds provided in the approved

22, New ship construction

2 Programmes normally allow a contin

srto\ ©f shipbuilder's costs for design changes. For the Lsm, t:qh.:c‘:c::

:‘“ t:zﬁ.ﬁcaz.{:nzv::: wcnhrndbar lu)ut might be considered normal for
eds ship-builders. This lends support <t

Department's view that the desi o edures

epa sa.tistlccczy. esicn strotegy and change control Proceduras

Ship Completion and Acceptance

not meet the quality or contractual Tequirements. Form TI33g (firsc and

::::n: ;alunq) Sets out in documented form List 3. items (see Form TI336

vhie: ei’: t::tz 4Te outstanding at the date of Adcceptance of the ship

add.i:;anal cr“-gtnd. are to be completed by the shipbuilder at no

o e devgj‘l.n ge to the Auatralian Government. This form also provides

attensiontye] pment of & Ligt 2 whic)_l records Items requiring further
ntion but which are not the responsibility of the shipbuilder.

24. Many of the deficiencies no:

ted at ITT meetings we:
:aﬂphted by the shipbuilder At the time the ship w;\lqo:h::d :::
icc;p:nncc- This led to an extensive list of incomplete work being
ncluded in the first reading of the TI33ig, Many of these outstandin
items ware rectified subsequently, s
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25, The f£irst reading of TI338 took place on 11 April 1981 at which
time the ship was provisionally accepted by Ravy with an exzensive large
list of deficiencies which did not icrediately affect the ship's
opsrarion. Deficisncies of the sewerags CMT system did not appear on. the
Ti338. The shipbuilder undertook to corplets all the outstanding List 1
items whilst TOBRUX was undertaking work=up exercises out of Newcastle
and later during the Post Delivery Availability (PDA) which is a period
in which the ship is made available to the shipbuilder for this purpose.
TOBRUX was commissioned on 23 April 1981 but it was not until 31 July
1961 that the final (second) reading of TI338 took place and the ship was
finally accepted by Navy. At thet time there were still 50 outstanding
items to be rectified by the shipbuider or by NHavy personnel, 1In the
latter case a deduction of moneyx due to the shipbuilder was made for

work carried out by Navy personnel.

26, In essance, the HMAS TOBRUK was delivered with a slippage
against the Contract Acceptance Date {(CAD) of only 22 days. Alvhough the
TI338 1list was large and did not address the severage system, many items
vare not of a significant nature. At present the Contractor has
correctad all but 3 jitems (e helo start/servicing asystenm,
air-conditioning system and bonding and earthing) all of which arse being
sctivaly pursued and are expectad to be resclved by September 1983.

SECTION 2

Production and Design Comments Specifically Rslated to The Navy Office
Raview of the Board of Inquiry Into the Death of Naval Reserve Cadet Dax
27. The, following commnts address spacific areas of the Navy Office
Raview of HMAS TGBRUK Board of Inquiry into the death of Naval Resarve
Cadet (NRC) Kennath Dax and relats to producticn control and design
change aspscts.

Inspections, Tests and Trials (ITT)

28. . Thers ars existing procedures and formal documentation in the
Zorm S the TI338 List | for shipbuilder responsible itams or st 2 for
other items for racording outstanding trials or trials dsficiencies.
Howaver, it would appear in the case of the Sewsrage System that thase
procadures were not implemented. This has highlighted the need for
Departmental officars to exercise greater responsibility and caution
during the transition stage leading up to Harbour and Final Acceptance
Trials. This is especially the case for List 2 items with a safaty

implication.

29, It is also now appreciated that. greater care must be exercised
by the Department in establishing” those outstanding trials or trials
deficiencies (ITT) which have an cperational safety implication and for
which no dsviation from contract, drawings or specification will be
Permitted ixrespective of the type of contract.
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Desian

30, The ship to be buile is defined in the Ship Bpecification and
associated drawings.  Where a shiphuilder wishes to depart from the
requiremants of the Ship Specification and associated drawings, he s
required to submit his proposals under the change procedures described in
the construction Contract. This conditien stipulates that no change may
be incorporsted without the specific approval of Conmonwaslth ofticers
duly appointed for the burpose of approving such changes,  Under the
change procedure and: using associated dravings as the contractual base,
the shipbuilder is then reguired to develop his own detailed design

3. A linited number of tne more {xportant shipbuilder's detaileq
design dravings’ are fominated in the contract as ‘Xey muiixd Approval
Drawings’ and ar equired to be submitted to Havy Office for Approval in
Principle before the ship iy buile. *2pproval in Principle’ of these
drawings doss not absolve the shipbuilder from his responsibility for
producing a satisfactory and e in with the
contract.

P

32. In the case of the severage SYSteR in TOBRUK, the contractual
Tequirenents weras included in the Ship Specification in the form of a
quidance {schematic) drawing. At the
shipbuilderts detailed systems drawings:
' Warrant inclusion ir the list of Xey

31, A changs to Navy's inieial suidance drawing for the sSewerage
3ystex was made during technical discussions prior to the awara of the
construction contract and a sacond changs. was mxde by Navy as a resuit of
a4 complaint ‘raised by the Ship after &cceptance into Servica.. These
changes wers made in the interests of simplifying and improving the
System. At the tine these changes ware agreed, it appears that not all
of the details describing to be 1 . &

by Bavy. 1mn Tetrospect, Navy's 2PProval of the firgt change and
development of the secuna change ®may have been ill-adviaed and, as
indicated in the Raview of the Board of Inquiry, they wure contributing
factors (among a number of others) in the Dax incidant.

34. Two further poines, are worthy of note:

a. The shortcomings in the system ®2y have been corrected if
the shipbuilder's detailed systems drawings for the
sewarage system had. been included in the list or Xey Buila
Approval Drawings to be subnitted to Navy for approval in
principle,

Tegard, doubt must be cast on the shiphuilder's quality
control, and Navy's audit of the shipbuilder's quality.

35. The following actions havs been taken as a resule of the matter:

A detailed review of the severage installation in TOBRUX

has been undertaken. 2 datailed series of necessary and

h, is to be available in Avgust

1983, (Pending thase changes, the systam. in TOBRUXK hag
been closed down).
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H g & drawings
P has bean mader, principaniy Sirecvet e Tateing uhe reves
and qualifications of the officer approving changes to
drawings.
(%' imings for severage syevems viiL be tncivées i ey meina
:;;:33; !l:t:v‘inqs Zo be submitted by the shipbuilder for
approval in principle by Navy.

he lavel of HNavy's

. forts are being made to improve t

¢ ::l:;n expertise in sewerage systems, subject to staff
limitations.

Sevarage systems in other ships are bsing investigated to
ensure that they are safa,

will be

f & new typs of sSewerage aystem

£ :nd:::::-u? conmancing in late 1983, following Lntulhtizn
in HMAS FLINDERS. This may lead to significant changes in
the method of treating effluent in HMA Ships.

Greatar attention will be given to shipbuilder's gquality

s assurance and quality control, apd Havy's .ud:tth:i
shipbuilders' activitias in these areas, to u:su:‘ s
ships are constructed o approved drawing:
specifications.

Design Changes. .
36 With regerd to design changes, the present system of contro.

the existing
jdered ad te except that
“.mql.“?‘m‘ P::i;i:“-::u:m;- nnndod.q‘:-.‘e include a more n;nc::;:::
:Ozon b:duning safety implications. Tiis would uloztt ;:‘:-:ho e
t: possible implications and provide further assurance

factors have been thoroughly resclved.

Responsibility after Commissioning

bility for ng,
4 the total Y

S ini:n a:;‘ﬁ;::;nozq'thc ship and ship fitted equipcent ?"::“:ﬁ:?
Chiee £ :-vu Technical Services to the Fleet comndt:/sh&p-‘: ap peigd
&“!a;o includes the responsibility for reperting ntu:;:: ‘:".:ugy o
xup:iz of warranty items would then be foord;::::ninm:‘ iy et

‘ ishes a liaison
contear 'h:n:n bl :.::?bl 3 implications.

that although the
is evident within the Department ;
n'ui ::“;::' :i:msuion planning and transferring xc:ionsif::.::;;;
;:glt::: to the introduction of aequijment into nrvicc'c: nzmg-m.nt
understood and is stated in the lxil:iin: p:;iw‘axioxcf:::ly anaganans
s
‘ut:blin? ::x:a el ;o:n.'::s ol on of & tomlz Pld;;;: ::
b ¥ H n £ responsibility for s
d in the formal transfer o -
:;“;loux;. ‘ﬁ;:. is currently under review with the intention of adding
. .

to ABR 5069 and ANR 1521,
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froiect Directors Resoonsibilisties
PemalTE SRIectors Resvonsibilities

29, The Review of the Board of Inquiry tends to be critical of the
Project. Director for not liaising with the Design Divisjon. With the
CUIrent project management system, this criticism could also have been
extended to other functional §Youps and in particular GOSIEAM and the
Navy Office Production Division.

40, Many factors contributed to the difficulties sncountered on this
Project; Some of the more significant ones wara:

a4 cient onsite » o adi ly manage a
shipbuilding project of this magnitude; and

be  insufficient level of specialist management expercise and
Supporting staff from the functional arsas which was
Compounded by a lack of continuity in personnal,

41, For currant projects the level of onsite staff has been
increased signifscantl: ¢+ howaver, these have not been matched with
increasss in the levels of support staff roquized. The matter is baing
Pursued further with the Department's Establishment Inspection Branch.

Ship's Staff Familiarisation and Training

42. Pazagraph 166 of the recommendations in the Review of the Boara
of Inquiry refers to a DAnggement system that placed an unproven system
in the hands of an untrained and inexperisnced ship staff and left. it
there, The chain of evants that led to the use of relatively untrained
and  inexperienced s ip staff wvas that a scall nucleus of ship's
snginesring staff joined the ship after launch approximately 1S months
prior to ship completion, and cotprised an Engineering Lieutenant
Commander together with a Chief Petty Officer and a awmber of technically
trained sailors. Because of the shipbuilder's needs, little access to
*quipment and systeme was allowed to the engineering standby staff and it
WAS not until towards the and of the build period that ship standby stags
were allowed to become faniliar with the equirment and systams they were
to oparate.

<
43. These arrangaments were not considered to be significantly
differsnt to the conditions under which Pravious naval ships have bsen
constructed in Australia axcept that Pre~Coamissioning Training (PCT) is
normally arranged to assist ship staff, 1In the case of HMAS TOBRUX, PCT
W&z not undertaken principally because of time constraints and the
thought that the fitted comsercial systems would be sizpler when comparen
vith naval systems with which the crew would normally have been familiar..

44, The si Oon was not imp: by the resignation of the Marine
Engineering Officer (MEO) who #tood by the ship during build and left the
ship 17 days prior to commissioning. The principal sngineer onboard wag
then replaced at the last Stuges by a MEO unfamiliar with TOBRUK's
equipments and systems..

SoncLUsIONS

45. Generslly the control exercised over production and design
changes made to the ship under the conditions of a comoercial fixsd price
contract were considered satisfactory having regard to the resources
available and allocated. A, nunber of improvessants in. thess controls bave
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baen developed for inclusion in more recent contracts :‘P:;::—t:iu:: ;::
ior of departmental p:
3 of increased site representat: saing and
ive contractual clauses
ty assurance staff and more posit .
E::lithbunder‘l conformance to the conditions of contract.

laarly define those.
. " re i3 also the ed for Navy to mors cC

:gn'inql ?;;l.l.dcnd to be Key Build Approval Drawings for cklc:n:o:\::::;
and to ensure that ITT specifications address possible ris

' implications.

47, Additjonally there is the needé for more exphasis c:ibn ;:;1;:::.::
the compilation of the TI338 List 2, this being the tacgzuzq PPl
requiring further attention, but not the responsil Y
shipbuilder.

transfer of Project
Finall; a formal procedure for the
:;pcnlibilrt.; ilo the Fleet on comrissioning needs to be developed and
included in ABR 1921 and/or ABR 5069,

LSH Refersnce Documents Attached:

Figure 1
TG144
TH206

TI338
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PART 1 - ASSESSYENT OF THE PROPCSED DESIGN CHANGE
170:08 CCMDIRLEC Dy IhE Aulnarity initiating ine arooosal

A, Srief description of trus pronossd Design Change

Name or 1dentification of #ips being CoONStructed, modemised or convarted for whith Tis Design Change is propdsed

H applizable, existing Navy Qfice igentification of this proposed Design Change {u', radlﬂuum No., A snd A No.
erc,

Reason why the Detign Change is proposed

Jusufication for 1he proposed Design Change (indicate |

{73 Essentiar 1o ships operationat efficiency

D Essentis) from z safety aspect

' Easentiai 10 overcome Gesign shortcomings

[ Existing cesign does nat compiy with sppraved: requiremants

Consigersd desicabia  achieve [[] berter {7 increasst y (3 recuced
[ imoroved aconomy

Aesuiting in a change in ] statt requirements (] aporoved snip characerisuics

Commants:

F. Comments on teatres of the proposed Design Changs whicn vary from the Acoroved Ship Charactenistics

170

Ty

Teearce 18 TIOOCEE0 SEEGh CATGE 3 6 AUICNCHS

81 ecuioment, S10TeR, JCEraIOrs, Mate!
B e "5‘. snip, held st Base or 1n me dickyard if 1ne 2roposed Design Change 13 /Mmolementec

necassary to cary on thi

1S, TSt FCUIDMENT ARG JORTE JEBT WIICH .t wi i S6

Oatail

tom

e materials, teut an spare gear planned t be

Detalls of curtently specitied stares,

carriad on ha ship,
is i mplemented

hatd at case or In the dackyard which will become recundent §

1 the proposed Design Shange

Detai)

Item

J Avalaility of squipment, meterial, Stores etc.

m

necassary for the intreduction of e 3ropased Danign Change




Rty SOECI{tad 22ULONENT ANG Of $321ES TN WO .C NE 10NZE’ D8

Nunper not
ordared

“

Numoer on
oreer

Numder teceived
but not
installed

Ca

8t of

| cancelletion

s

Sef witable
{at use aisewhere
in shios

NuToer sultable
{or rerum
swren/base

w

Estimatad
salvepe value

L

Estimeted cost ®© implement me Design Change

Laoouw

Stoms

Equipment

TOTAL

M. Identification of omer proposed Dezign Changes being considared on which tis N.  Earliest cate considered
Design Change is depanaent, implamentation could
commenca
/7 /
0. for of proposed Dagign Change
Date Programme
F. Quier relavant consiosrations
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e
DESIGN EVALUATION OF THE PROPOSED DESIGN CHANGE oy
| ‘ {'f‘olzfcml:nd" the Dasign and/or Directorates Invoived in the evalustion)

|

A, Osscription of new specifications ot will be required end/or axisting specitications that will be roquired to te
. Wumwwwpmumm

8, Description of new drawings and/or changes 1o existing drawings that will:be required if the proposed Deslign Change
' in spproved

hat will recuire chanpes if the proposed Design Change 1s spproved

0. OCescription of hand books and mancals that Wil recuire changis 11 the proposad Design Changs i approved
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i L. ingicsie what aoditisnal workshop faciiiting, it sny, would be roquired if the proposad Design Change is implamenwd

Ta1
PRQJECT EVALUATION OF THE PROPQOSED DESIGN CHANGE SN,

@ rama

170 be compiated by the Naval Ship Prodyctien Brench in conjunctiun with DNEP end SEOINP))

A Time implicetions of he-pronosed Design Change: -

F. Dosctide the

G, Describe veriations in trisls requirements

He  Any other Comymenis ralevent 10 this proposed Dusign Chenge

174
I Signature of responsidie sutharity carrying out Design Evalustion

1. Detivery time for udllleul In-aid ltems q
(te be oblained frem ONEP} menths

2. Estimated time required by shipbullder from date of sushority %o proc waeks
to compietion of the work invalved in impiementing the proposed Dulm Change

3. The aproved. project completion date is ’ /

4. 1218 eatimated than e project complution dete WILL/WILL NOT SE delsyed for
e following ressons.

.

11 whis Design Change is suthorised-
[} Caw'mlu\ date for the project will be

(b} The project cost will be
INCREASED/DECREASTED by o estimated

2, Equipment procurament details 10 be provided o ONSP by ONEP

Aecommended suppiler of squipment

Hecommenced installation contracirs

" 51 the Design Change 10 daxs of placing the order

Expected tead time from de.e of approval and suthorisstion

Expacted Ised time from dete of plecing order w date of
delivery of equigment at shipbuliders premises

Other spplicabls details of procurement
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€. Action taven by Z5P i F1OCeRBIng CINBICArAtIOn of e prapesed Design Change.

Cate Action

0. mmrwuwrwms

[> Done

it is recommended thet

1. This proposed Design Chango be
0 authorised tor incorporation i the shipjs)

D not authorigad for incorporstion in te ships at this time for ta following reseons:

D Authocized for incorporation in the ships on a “fit for but not with® basls.
2. The proposed Ousign Change be submirted 10 the following suthoritien for decislcn
] Naval soara 0 anm 0 Oters (name)

3. The following owher action be taken

O desaits of whis propasat be o DGOM for for aiter
mm‘.‘;.l fgn Ch, foll iog for Reige v she gerion.

Signature 7
1

Sensrsment @ Serence T300° NomDe’ Fug Numoer
SHIP CONSTRUCTION MODERNISATION
AND CONVERSION PROGRESS.REPORT i

i Asz0r: tor Monin £78ing |SnaouiiGer

NOTES. 1. Reports 10 be furnished monthiy for the beriod up to the and of the month from commenctment of faprication

or constriction until. vessal is comoista, Additional pages to be attached if soace insutticient for tull report.

2, Wnere the smipouilder is HMA Navel Dackyard, 2 copins of the reporz and all attacnments a¢ 1o be torwaroed
to the Director of Naval Ship Proauction, Navy Offics, Cannerra ACT 2600, to arrive at Navy Office by
the 2137 gay of e following month,

3. ‘Where the shipbuiloer is other tnan HMA Naval Dockyare, 3 cooies of the report and all attacnmans .
10 be forwaraed o the Progress Autnonity 1o reacn him by tne 14th day of the lollowing month.

4, M. datss given in paragraphs 7 10 12 vary from those given in last reoors, drevious ate and ressons for
changs are, 19 be 1t8ted tn Daragrash 13,

® Porngrashe 1 = 17 te be filled in by Shisbuitser

1. Remerks 0n Progress of Fabricatien, Eraction, Comtruction, Kitting Out snd Trisis
A Hult

©. Mecnanicat

& Eisctries

., Wasoons

T Law ot Acuvitios Whicn May Swiey Comeivion of veuer

Aczraty Ne "
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4 3 Fwanza ror Scosge of Each Activity Whie Vav Seiay S2mouenian of Venar (A7 5 ted 2arsgrapn-2) Py
3 4Nt Aorxed g reull 90 19 Presnt Sate

Feturn 3t T

Remaria

 Tannes Cuning
Jeerouen. e Cu

Huil Structurs
Froguinion
Hactric Punt
Cammumication & Contral
Auniitary Sysiems
Outlit 3 Furnuning

Armamant
ows | i |
LA ACHISY/ED DAYEY
7 Contree: Placto, L., Communce Fipration 13..Cate Changea 1Teemi 7 = 127 470 Awaran ‘of Change
. Planneg Acnievea Panmea | Achieves
9. First Poruon an Slocks 10. \unching
Paoned Acnieved Planned Achiwved
- 11, Commance Sea Trisly 12 Comolauign.
4 wifcation of Qutstanding Equipment Viich Cauld Causa Ceidy in Gomoletion of v-ul Planned | Acnisved. Pignned | Achirved
« Government Furnished Equioments (GRE) -
i T4, Drat of Vetses a3 End of Montn 5. e Numioe GF ShIGOUIZar Warkmen Emoioved on v
: Qung Past toatn
[Trore [atres . | [ punned | acnuves T Manneg Next Mentn_|
g “Tem :
At | | |
18 Lire of Progrem : With This Aeport
‘PhotaNo | Des Dumeriotion motoNu | O Oescriotion

[ Furnisned (CFE)

V7. Signawre
' L] General Munager of Gockvard or ragresentative
I} Contractor e repressntstive / i
' o Porseriens TE-73 10 be sompivces by the Froaes Authorty (whers sainsblsi, Tuwe cooise af ine semplied form ane sepachm enct
reech N: 9 by the 28th of the moni
19, Date Progrem Aeoart Famwicind 1o Nm ffice

3 Geners! Manegers/Contracters Commems on Overail Project Progress
‘l Oete snwnlm Mmmv u-un Aaceived by Progrem Authority
: ’ ’ ’

70. Asocet on Oeiwry Status
| 8 Governmant Furnined Sowemenn iGFEH

178 B Shpoviiowrs [Lontraeron) Futnisned Savioment ICFE)
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£21 Cammant an Xate &f Beaqress Sunng 131 antn i 1ne Soitowing Areat
B Et
ueng At E 2

3. Mechanics!

. Electrical

<. Wesoans

22 Genwral Comments 0n Overall Project Progrees
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23. Sqnaturs = Proqresing Authority of Reoresentative

24, Date Recors A
Erid lecaved oy

!

!

Deosrrment of Datence L',:,s"'

REPORT OF INSPECTION
HMAS,
Trch sepropriste boa
O Built
O Modernised By
O Converted ¥
D Extenced Reflt

PRIOR TO ACCEPTANCE FOR SERVICE IN HMA FLEET

Date and place of insp

This Report Comprises:~

Listy- proes
List2e ... pages
INSTRUCTIQNS:

Copies of this form are to be prepared for distribution as follows:-
1. New Construction ~ Contract Built Ship (ABR 1921 Refars}
2. 2 copies 10 Navy Office (1 for Navy, Qtfice Copy of Ships Book)
b, 1copy 1 NOC of the Area
¢, 1copy to the GM of the Dockyard at which the ship will be refitted
d. 1 copy to be retained by GOS!
. 1 copy 1 ship for insertion in Captains Ship’s Book
f, 1copy to RANTAU
« HMA NAVAL DOCKYARD BUILY SHIP

As for above, iess copy to GOSI.

2. Modernisations, Convergions Extended Refits. {ABR 1921 Refers)

The requirement toc Form 71338 1o saised.will depend on the agture and axtent of the
work involvad in the project. The Project Directive for each modemisation, conversion
or extended refit will state whetner of not Form TI338 is to-be rendered, If required
distribution will be as in 1 above.

If space is insutficient for inclusion of all items in Lists 1and 2,additional serially numbesed
pages are to be inserted.. The numbar of pages is 10 be shown in this form,
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REPORT OF INSPECTION - ust1

113351
Itemy ing at the date of i

ey
which it has been 89r08d w1l) by complared by the shipbuider
At 19 additional charge 1o the Australian Goverment,

182

tharge io (he Austrsiion

1t is sgreed that Lisr 1 ftams feomprinzing |
will be completed by tne Shipburider s mo
Gavernment,

. pagesy | Shipbuilder Sipnature)
fitronal

REPORT OF INSPECTION ~ LIST 2

l(lms‘cu(;ur\dinq &t the date of inspection wr!n'ch‘ it has been
which.will be deferred 10 o refit afrer Completion,

T8
11
ageeed should be carned out, but
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‘ APPENDIX D
REPORT OF INSPECTION — CERTIFICATION T
|

Certiticate of Ofticers Responsible for I OUNTS COMMITTEE
Supervision of the-Wark i PUBLIC ACC
We- whose names. are hereunto subscribed o certify that in our rasoective dapariments the work upon | ' LIST OF PUBLIC HEARINGS*
this ship has been truly and faithfully comple excepting only those items liswed, in accordance with )
approved drawings dnd specifications and that the approved program of inspections, tests and trials for
the ship has been completed, Date Place Witness(es)
17 September 1982 Sydney pepartment of Defence
BIERANTAY b g ihear Grerieer of Supertending | bane Department of Defence
+ Mach, Engineer . 5 hugust 1983 Bris carrington Slipways Pty Ltd
Canberra Department of Defence
. 7 September 1983 Carrington Slipways Pty Ltd
Hull Overzver or Superintending sw.m Enge. Ovnru-r!:r t of Defence
Navai Architect upatintending Weapons Engr. Canberra Department o en
14 September 1983 Carrington Slipways Pty Ltd
9 November 1983 Canberra Department of Defence
- m P o Soacifel "
, Certificate of for Se ¥ Nork * In addition to the hearings listed above, the Committee has
We whose names. are hereunto subscribed do certify:that in our respective depsriments this ship is, except had 5 days of 'in camera' hearings.
for the items tisted, complete and properly fitted 10 carty out her functions as specified in the Staff ' —_—
Requirements., ) .
050 0CS0
DMED" OWSO
DIRECTOR-GENERAL NAVAL DESIGN
DNsP DIRECT L NAVAL _"“
Certiticate. of Ships Offizers-
We concur that this ship is, except for tha items listed! for for
service in HM.A, Fleet,
Navigation and Birection Officer Gmny,D;-"lcu
Torpedo and AnttSutvnaring OHicer Communications Otficer
........................ i —
‘Boatawain Shipweight Ofice
Waspon Liectrical Engineer Oflicer Cactain
Forwarded for the information of the Naval Bosrd Concurfing. — Chief of Navat Technical Services (Sipnature) 185
184
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Date

17 September 1983
5 August 1983

18-19 September .
1983

9 October 1983

APPENDIX E.

PUBBIC‘ACCbUNTS COMMITTER

. LIST OF

_INEPECTIONS

e

Place

Sydney
Brisbane

Rockhampton
to offshore
Brisbane

Newcastle

186

Inspection

HMAS. Tobruk at Garden Island
Dockyard )

HMAS Tobruk at Newfarm
(Dalgety No.l Wharf)

HMAS Tobruk at Shoalwater
Bay, then offshore (en route
to Melibourne)

Carrington Slipways Pty Ltd,
and Ramsay Fibreglass, at
Tomago

APPENDIX F

PUBLIC ACCOUNTS COMMITTEE

LIST OF WITNESSES AND OBSERVERS

Witnesses at Public Hearings*

Department of Defence

Lieutenant-Colonel R.J. Boyle,
Rear-Admiral R.R. Calder, AM,

Mr H.H.G. Dalrymple,

‘Captain K.A. Doolan,

Commodore D.G. Holthouse,

Commander G.A. Morton,

Mr G.E. Nicholls,.
Mr F.V. Shadbolt,
Commander P.J.M. Shevlin, AM,

Mr T.E. Sullivan,

Commander R.A.K. Wslls,

Rear-Admiral G.J.H. Woalrych,
A0,

187

former Army Office Trials
Officer, HMAS Tobruk

Chief of Naval Technical
Services (CNTS)

Director-General Naval Design
(DGND)

former Commanding Officer, HMAS
Tobruk

Director-General Fleet
Maintenance (DGFMH)

Commanding Officer, HMAS Tobruk

Assistant Secretary Naval
Technical Services (ASNTS)

Director-General Naval
Production (DGHNP)

former Project Director Heavy
Lift Ship Project (HMAS Tobruk)

First Assistant Secretary,
financial Services and Internal
Audit Division (FASFIN)

former Commanding Officer, HMAS
Tobruk, currently Commander
Australian Amphibious Squadraon

former Deputy Chief of Naval
Staff (DENS), currently Flag
Officer Commanding H
Australian Fleet



Carrington Slipways Pty Ltd

Mr J.¥W. McPhee, Contracts Co-ordinator
Mr D.J. Moir, Contracts Director
Mr J.A. Laverick, General Manager and Director

# Saveral persons, including moet of those listed above, also
gave evidence to the Committee at 'in camera' hearings.

Observers

Mr A. Agafanoff Department of Finance

Mr J. Chandler Department of Finance

Mr R. Donaldson Public Service Board

Mr L. Fraser Auditor-General's Office
Mr A. Lawrence Auditor-General's Office
Mr D. Lennie Auditor-General's Office
NMr J. Louttit Department of Finmance

Mr A. Newton Public Service Board

Mr J. Quirk Public Service Board

Mr J. Stewart Public Service Board

Mr M. Watson Auditor-Gensral's Office
Mr H. Whitton Public Service Board
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APPENDIX G

tphe Australian Shipbuilding Industry and

fts Prospects in
Position Papex’',
Association

the 1980's : An Industry
the Australian Shipbuilders
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AUSTRALIAN SHIPBUILDERS’ ASSOCIATION

The Australian Shipbuilding
Industry
and it’s prospects in the 1980s

AN INDUSTRY POSITI
DECEMBER 1982 ON PAPER

M.D. Stockion,

Secretary

Australian Shipbuilders’ Assoctation,
Indusiry House,

BARTON A.C.T. 2600

Tel. {062) 732311
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Foreword

This paper was commissioned by the Australian Shipbuilders® Association.

Membership of the Association as at 1st December 1982
comprised the following companies:

Austealian Shipbuilding Industries (W.A.) Ply. Ltd., Fremantle, W.A.
Carrington Slipways Ply. Ltd., Newcastle, N.S.W.

Cotan Shipbuliders Pty. L1d., Adelaide, S.A.

*K* Shipyard Construction Company, Fremantle, W.A.

Lloyd's Ships Ply. Lid., Bulimba, Queenstand.

James Mclarty and Son, Fremantle, W.A,

North Queensfand Engineers & Agents Py, Lid., Caimns, Queensland.
Ocean Shipyards, Fremantie, W.A.

State Dockyard of New South Wales., Newcastle, N.S.W.

Tamar Steel Boals Pty. Ltd., Launceston, Tasmania.

Vickers Cockatoo Dockyard: Ply: Ltd., Sydney, N.S.W.

Preparation of the paper was undeniaken by:
JW. An

drew
Applied Research and Advocacy Ply. Lid.
Canperra, AC.T.
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13 Synopsis 44—45
14 Recommendations 46
Appendix No. 1 inside back Cover
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SECTION 1,
Overview Of The Industry

Government Poilcy

Ouring 1947 assislance by subsidy, which was lirst introduced in 1940, was
extended, The subsidy was calculated. separaely lor each ship but was intended to
olfset the differences between locally built ships and those built in the U.K. At that
time the UK was the major world shipbuilder and hence the mos! likely source of
Australian purchases, The maximum level of subsidy was sel.at 25% of Australian
construction costs,

Policy statements made in Parliament during the initial period of the operations
of this scheme indicale that the major consideration was the matter of delence. By
adopting a subsidy scheme, rather than a tarifl, the Government demonstrated:that It
was also concerned to avoid adding to the costs of shipping operators,

The subsidy scheme was' supported by a scheme of import control which
prevented ships being imported, except with the approval of the Minister of Shipping
and Transport.

The level of assistance extended to the industry was reviewed by the Tariff
Board in 1955, 1959 and 1963,

As a result of the1955 review assistance to the industry by way of subsidy was'
continued, but the: maximum level of subsidy was increased from 25% to 33%% of
local construction cos.

In its 1959 reporl the Board recommended that the subsidy be continued and
that the maximum rale of 33%% be retained 1l also suggested that special measures
were required to encourage demand and extend the scape for new tonnage to be
buiit in tocal yards if the Government's. shipbuilding policy objectives were la be
achieved

In ils 1963 report Ihe Board again stressed (hat unused capacity continued as
the pnncipal problem facing the local stupbuiding industry,

Despite the fact that import contrals were being admistered in such a way that'
Itile demand was being lost to overseas yauis, the industry continued (o operale at
less than 50% capacily To increase demand (he Board recommended that he
tonnage timitatton for subsidised ships be teeduced fror 500 tons gross register 1o

1
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100 1ons gross-register and.that. non lrading vessels be allowed 1o come within the
subsidy scheme.

At.the lime of the 1971 Tariff Board inquiry, the main fealures of the assistance.
scheme were;

# Ships and other floating structures exceeding 200 tons gross register for use
in.Australian waters ware eligible for subsidy.

® The level of the subsidy was still assessed on a vessel by vessel basis to
egza?e the cost of prices available from U.K. yards, up 10 a maximum of
33%% of Australian costs.

® The importation of new and second hand ships was controlled by the
Minister for Shipping and Transport.

i i . i - assisted by
L] onstruction of ships under 200 tons: gross. register was assis
anl:ms duties.onimponed vessels, the most common rate being a.general

rate of 40%. .

ollowing the 1971 Tarift Board report, the G g ] -
datiorfs cgmg lor changes in the leve! and methods of ass:sl‘ance tothe industry For.
vessels over 200 tons gross register it was announced that;
idy would apply to vessels constructed in Australia, Initially the maximum .
* fll:ggl‘g;level wa‘;ps\ét at 45%. The level of the subsidy was to be decreased.
over a 5 year period to a maximum level of 25%.
® All shipbuiiders were eligible for subsidy assistance.
i For
. controls. on new and secondhand vessels were to confinue.
\llrepsps%rlls of 200 tons gross register or less, import duties al a level of 35%
general rate were to apply.

ji . Supply announced
In December 1973.the Minister for Secondary Industry and
rgvisions 10 the above policy. These embraced the following;

A revision in the rate of phase down of subsidy from 45% to 25%

i i the
nsion of the subsidy to vessels of 150 tons gross regisler, or in >
* zggee;ﬁisﬂing vessels,a min\:imum length criterion of 70 feet was introduced

® The subsidy was extended to vessels operated under the Australian flag in
international trade.
ificati i Is. where'
bsidy was extended to cover modifications ol existing vessel
* Ir?ee é:‘;sl gx:eeded $0.5. million, The level of the subsidy to apply In this
inslance-was 25%.

® A registration system was introduced for participaling yards

2
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* The concept of the recapture provision of subsidy paid.was also introduced:

at Ihis time.

In 1978, following. the change of Government, the Minist L
or for In
g:mgﬁ:gg announced that for the time belng the measures outlined abovgl»‘vsém: gg

Later in 1976, as a result of continuing difficulties being ex ({
industry, the question of assistance for the Ind A Tolened 1 thagasy o
successor body to the Tarift Board, sty was again elerred 1o he IAC, the

In handing down its report the Commission concluded thal;

® The lype.of vessel produced by BHP Whyalla h
not of primary defence s!gnlﬂcgncs. valla andithe Stale Dockyard wére

® The production of vessels at these-two yards was not economic
appeared probable that the production Zv such vessels would ::e:gg. that

. The Government announced' acceptance. ol the Ce ission’
dations in 1977. The key ﬁ were as loffows; ons recommen:

@ That the current tevel of subsidy, together with announced 3
ments to be completed by 1980; sr?ould not be varied, phasing arrange

* That the control of imports of new and secondhan i
tons gross register be abolished, d vessels exceeding 6,000

In the light of the orientation of this reportto large vessels the Commissi
suggested that the matter of assistance for vessgls less than 6,000 «5:?53433
register be referred back to the Commission. This step was taken during mid 1977,

As a resylt of this inquiry, the current package of in i
implemented. The key elements of this policy are- 9 industey sssistance was

® The conversion of the subsidy scheme 1o a s
based on construction costs, ystem of bounty paymens

® The phasing down of the leve! of bount
June 1986. ounty from a rale of 27.5% to 20% by 30th

® The maintenance of import controls on second hand vessels,

® Vessels n excess of 150 gross construchion.tons or fiishin i
C SS | . vessels in
of 21 melres in fength, be eligible tor bounty payments. gve exoess

As part of s report, the Commission drew attention to the f; )
8 acl that the
‘rsggérﬁymems of the Department of Defence fell within the size rangé produced by the

3
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The riment indicated that this sector of the industry would be that most
likely to require expansion in a def: g and f e n
the industry of the curmrent range of skills and technology and their continual
upgrading would be in the defence interest.

The Department indicated that it was also concerned for the future viability
of firms outside the shipbuilding sector which provide support to both com'merclﬁ:

and naval yards and for the d training In Australia of naval

commerclal. shipbuilding were to cease. Lack of this infrastructure would have a
serious effect on A s ity to continue with naval shipbullding,
Commentary

The foregoing paragraphs outline the development of Austratian Government
Shlpbuildlng‘pollcy over the past 40 years,

This period witnessed:many changes in the thrust of policy which was initially
aimed at fostering the development of the industry. However through the late 1970's
the aim of the: policy. was significantly redefined. Part' of the redefinition was
orientated towards phasing down the activity geared towards the construclion: of
large vessels and at the same time fostering the development of the industry now
perceived to be closely aligned with defence requirements.

‘During the 1870's the concept of economic efficiency rather than technical
emtl:lency was introduced and used as an aid to the evolution of industry assistance
policies.

This concept is embodied in the current assistance arrangements for the
industry in its existing form,

With regard 1o the negative aspects of the current policy, the aims of Government
have been achieved. The following yards, which were arientated to the construction
of larger vessels, have closed;

Walkers Lid.
Evans Deakin Lid.
Whyalla Shipbuilding & Engineering Works.

State Dockyard ceased building large vessels and has recently announced
cessation of shipbuiiding activity. These closures in addition to that of Adelaide Ship
Gonstruction during 1973 involved the loss of around 5,500 jobs. The closure of the
Adelaide Ship Construction yard appears to have occurred for commercial reasons
rather than as aresult of revised thrust shipbuilding policy.

With regard to the positive effects of recent shipbuilding assistance policies,
the Association considers it most signiticant that the industry in its present form is
made: up_of companies. that, developed essentially under the umbrelia of import
controls. The Association also considers it most significant that these companies,
which are essentially small, privately owned companies, are those that survived the
problems of the 1970's and have continued to develop.
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M.

‘ the Assoc nsiders that of all the factors that have & i
:jn reconwhr: the une that has been of maierial assistance m".?..b?ﬁ'éﬁ:m
bywolop , s been the abandonment of the'need to call for tenders on a vesse|
vassel basis, This revision of policy has Gontributed (0 {aster and more v
::;nmmﬁ#g:rnoz o?lwo&n;lt:wnors. naval archi and'builders; a précess. which.
i haa o improve n;"v,v :s lne ’If‘lllallves. which inturn have resulted in an expansion

Summary

© The Austral " deval "
building following World War J which wasa"‘ ted pgll%et gwarqs shlpl'
of an industry with a comprehensive range of skills. " '

¢ During the 1970’ this policy was changed. The Gov ' i
now encourages an industry capablg‘ of con verngec;:spérlessen‘l oty
below 6,000 tons gross reglster. .

® As a consequence of this policy change the Austratian:
veloped.a specialisation which addressgs this m:rsk;? ;a;:ﬂl:f usity has de-
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SECTION 2.
The Industry In Its Current Form

Introduction

As at 30th June 1982 there were around 40 yards registered under the Bounty
{Ships) Act 1980 or the Ship Construction Bounty Act 1975. At that time each of these
yards held orders for, or were currently constructing, or had. recently completed,
vessels which.attracted bounty.

Of theseyards 11 are members of the Australian Shipbuilders’ Association. A
list of the Assaciation’s membership is attached to this paper as Appendix No, 1.
In addition to-listing individual Association members, this Appendix identifies the
types of vessels normally constructed in each yard. . .

The significance of the sector-of the industry represented by the Association in
relation to the total industry can be. hightighted using the following criteria;

(a) Total employment.
{b) Employment engaged solely in ship construction.
{c) The Gross construction tonnage of vessels currently being built,

Total Employment

In Table No. 1 set out below,the total employment of both Association yards and
yards outside the Association is tabuiated. Inarriving. at total employment levels,
allowance has been made for the numbers employed by individual yards in activities
other than ship construction and ship repair. The employment levels for non
Associalion member yards are based' on the resulls of a survey conducted by the
Association during October 1982.

TABLE NO. 1
yment within the tralian Shipbuilding industry.

Embloéque‘a; %

iati ip! 4813 95%

Other Shipyards 275 5%
Total . 5088. 100%

From this table, it will be noted. that thase yards which are members of the
Association account for around 95% of total industry employment, currently estimated.
at 5,088 persons.

Employment engaged solely in ship construction

in Table No. 2 {on page 7) employmenl engaged in. ship: conslruction.
within both sectors of theindustry'is tabulated: The results of the Association survey
have once again-been used to establish the level of employment in non Association
member yards,
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TABLE NO. 2

Emnl

Y within the Australi hipbullding Industry engaged
solely in Ship Construction,

Yards )} )} Ermploy %
Association Shipyards 2735 93%
Other Shipyards 220 7%
Total 2955 100%

From this table, it will be noted that the yards which are members of the
Association account for around 95%. of total' employment engaged in ship' con-
struction. At the present time this work force.totals 2955 persons.

Gross construction tonnage of vessels currently being buiit.

In Table No. 3 set out below, the gross construction-tonnage-of vessels belng
built in both sectors of the industry is shown. The dala set out in this table has been
derived from. the Association surveys of non member yards, -and separale order
analyses regularly prepared by the Asscciation,

TABLE NO. 3

Gross Construction tonnage of vessels currently being built,

Gross
Yards Construction
Tonnage %
Association Shipyards 28,886 95%
Other Shipyards 1,650 5%
Total 30,536 100%

From this table it will. be. noted that Association yards account for.95% of the
gross construction tonnage of vessels currently being. built. (n the Preparation of
these figures, the gross construction tonnage of the.RAN fleet replenishment vassel
has been included. As this vessel is -not typical of the types. of. ships normally
gonstructed by the industry, it could be argued that its inclusion in the data sef out in
Table No. 3 represents a distortion. If the gross construction tonnage of this vessel is

exclluded. the proportion of Association member's activity amounts to 91% of the
total, .

This-analysis clearly indicates that those yards rep d by the A

" .
account for between 91% and 95% of total industry activity, depending on the
criterion used.

The subdivision of.the industry into Association and non Associationyards is a
reflection of the following: .

Association membar yards

(a) Are larger corporate entities:than non Association members,

{b) Have developed within their corporate structures the skills to undertake the
canstruction.of larger vessels for specialised:commercial ehd use, as well
as the construction of certain types of. naval vessels.

(¢} Undertake shipbuilding-as an ongoing commercial activity,
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Other ysrds:
entities with limited resources.
(;) A amal e e ion of small, simple vessel types.
{c) in a-number of only ship N ON an inter-
mittent basis.

) owing discussion on the industry attention. wili be focused: on that
$ rnlgn:tt‘)eﬂﬂllndusglrymprasenled bythe Association, This approach is considered
v:I?d for the following reasons:

{a) That sector o!' t'he :nd\{‘sgg p by the A ion for
tal. activi
{b). E’f?’;‘ﬂgﬁ !oheosize. skills and capabilities of the yards represented by the
‘Assoclation, it Is this segment of the industry that is of prime significance
frorh a strategic defence viewpoint.

Key Characteristics of the Industry

Locstion and Employment

is industry, uniike many other induslries which are highly concentrated in the
heavi.lryhlifuliuds‘tjrsiarla{sed‘Slates (* New South Wales and Victoria, is widely spread in
geographic terms.

Association members have yards established in Cairns, Bulimba, Newcastle,
Sydney, Launceston, Adelaide and Fremantle.

X . N din
following table, a further analysis of employment directly engage:
mem:)r:arlsr}e)'a?ds in lge construction of vessels is presented. This fable sets out lr;e
leve! of management/supervlsory/teghnical staffas yv?II ag gr%ﬂ%;og :?glgr);szrs\énr;
individual yards subcontract specialised activi I
f,‘;';}?», I’rl‘ﬁlearr‘iﬁ?f?l;:g‘zl e;gloyees engaged on this basis and included in the work
force-of the Industry are also shown in the table.

TABLE NO. 4 _
Location and type of employment engaged solely in ship constru
Employ?_)em
i ement Production:
Locatror»\ Yard. Manag Emproyed Contract |
Caitns NQEA 67 21232 ?(e) ?gg
Bulimba“ (legr);?:glon ;g 11322 32 446
weastie !
Newe State Dock 48 177 - 225
icke
Sydney ggcﬁzﬁoo 130 545 3(1) 7 17 g
Launceston Tamar 3 zgg 21 e
Adelaide Cola 43 165‘ o 29
Fremantle ASI' 20 07 22
e 12 23 4 89
PIgPan 8 44 —_ 52
Totat 444 2019 272 2735
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From this table it will be noted that at the preseid lime the tevel of m;
supervisory/techinical staff employed by the industry represents around:g:ggﬂg?a’{

At the present time, the level of permanent subcontractors used b 3
;?r;‘);?:fg;ss‘ around 10% of total employment, or around’ 12% of toza% ‘2?43335%

The practice of employing permanent subconlraclors has beén devel '
vr;eang by whichindividual yards can stabilize to some degree ﬂuctu’alig: g\pl?l:gisz:
of their permanent worklorce. It should be noted: however that the size of the:
subcontract workforce and the trades involved vary considerably from ydrd to yard,

The following table summarises the existing concentration of ind ivity i

X i £ ¢ ustry activity in
relative: terms, Also shown. in the table is the expected concenlralio'nrgl ﬁ'lgtllxs,llry
activity following. the cessation of shipbuilding at.the State Dockyard,

TABLE NO. .5
Industry Concentration Based on Employment Levels,

i Relative Concentration
Location Current ‘Expecled
Goms i P ot
Bulimba (I)g (‘)g
Newcastle 20 13
Sydney 20 20
Launcestan 02 02
Adelaide 08 038
Fremanllg_ 1.4 14

The. impficatioﬁs of this widespread geographic spread of activit ili
of the industry to recruit and. train employa: s e e abitly
Setiion 5 of o recr. ployees for its workforce are addressed in

Types of Vessels constructed by the Industry
The range of vessels constructed by the industry embraces the following:
® Tugs
* Workboals
® Offshore oil.tig service vessels
® Ferrigs
® Dredges
® Cargo Vessels

‘® Defence Vessels.
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Given adsquaik demand conditions, there is' a strong element of building

* preference amongst the yards.

Those yards located in Fremaniie have developed a strong specialisation in the
construction of standard fishing vessels and under normal demand conditions would
prefer to- undertake work lor this segment. of the markel. However, Australian
Shipbuilding !ndustries {WA) Ply. Lid. has developed skills and facilibes 1o
undertake the consiruction of wide ranges of vessels, including tugs and oil rig
service vessels.

North Queensland Engineers and Agents Ply. Ltd. {NQEA) in Cairns, has
developed a strong specialisation in the construction of patrot boats, landing craft
and barges, and under normal' demand conditions would: prefer to undertake the
construction of these vessel types.

Lloyd's. Ships has developed a strong specialisation in the construction of
large pleasure/cruise vessels and would prefer to maintain this specialisation

Carrington Slipways and Tamar Steel Boats have developed considerable skills
in the construction of tugs, oil rig-service vessels and similar types of vessels and
would concentrate their activities in these sectors if demand was consistently targe
enough to suit their operations. However because of the fluctuating nature of
demand they generally unt ixed construction prog

Colan-Shipbuilders Ply. Ltd. is in the process of upgrading its operations with a
view 1o constructing a similar range of vessels. This company recognises that
fluctuations in dernand will preciude it undertaking a restricted, specialised ship-
building programme,

Because of the size of its shipbuilding facilities, State: Dockyard has never
pursued.a deliberale strategy of product specialisation Rather this company tendered
for contracts with a view to obtaining maximum utilization of installed capacity

The Vickers Cockatoo: position within the industry is unique; a situation which:
flows. from its special trading relationship with the Australian Government. s
principle role is the refit and modernisation of RAN submarines. However, the yard is
also equipped o undertake ship construction and repair; with a very strong orientation
towards’ naval. vessels. The construction of H.M.A.S. Success, which 1s currently
proceeding, is a reflection of this. unique position.

The Rati behind S

The preferred orientation of individual yards towards the construction of standard
vessel types is not accidental, but is based on the fact that such a stralegy results in
lower construction costs and an enhanced competitive position.

The factors contributing to lower production costs from a construction
programme of standard vessels-Hiow from the following:

o improved labour productivity which can be enhanced. by malching capital
nvestment programmes.

10
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© [mprovements in production planning procedures, vessel modifications an
arange ol other ancillary factors which can be labelled as “job knac:;vledgg.q

® The amortisation of certain overhead costs o
| er a number of vesseis, r g
than full recovery on a single vessel. essals. rather

® Savings ansing from bulk ordering of matenals and componenis.

The extent of cost savings that can be achieved Ihrough s ecialisti S
significant, and lies in the range of 15% 1o 20% of the total cost of c%ns!ﬁ.vcling‘r)lll;gr;lrls;
vessel of a particular class. The rate at which these costs savings can be achiéved is.
variable. Initially small gains are made, with the rate of savings recovery being
established with the construction of the fourth oy fifth vesse! ol the class. Eiticiency
losses can be exp:enepceda( the end of a praduction run of standard vessels due to
‘ltgl)lg‘v?’or?(\::gicm' This problem is exacerbated if there are only limited prospects of'

In a situation where yards are unable 1o undertake the con
: where yar steuction of standard
vessels in an ongoing Situation, and have lo resort to the construction ofvessels ona
one off basis to maintain capacity, production costs are adversely aflected,

Under such circumstances, it appears that construction costs wil be bet
10% to 15% higher than those that could be expe: e of
standardised production. ¢ expected lrom a programme of

Capital Investment.

The level of capital invesiment within the indusi represented by iali
as at 301h June 1982 stood at $33.4 million e ted by the Assacialion

Of this amount $11.7 mithon has been invested b the industry over
three years; the period immediately lollowing the Govemr);lenl's decnsz:inereilgﬁg:\alﬂ
the industry constructing vessels not exceeding 6.000 tons gross regisler. This
addilonal level of investiment within the iInduslry is most significant and represents a
50% increase in the total level of investment as at 30th June. 1979,

The Ihrust of this new investment within the industry represent .
Association has been generally directed lowards produclivnyylmpeovemeic(’. I?\yl(;?;
$7 13 milion or around 60% of the lotal new investment over the pasl three years. has
been directed towards productmvity improvement programmes The specific invest-
ment largets are many and vaned, bul embrace \improvements in matenals handhng
223 psr:?e'r?lgeﬁ rle\gsmns o proﬁuchon lachhbes. wvesiments n new plant and

i - Including numencally canttolied equipm
a8 PreCesHINg o Yy equipment as well as investments in

The balance of the investments made over the nast ihree years. $4.57 mithon, or
druund 4° ol e 1olal nas heen onenlaled luwaids the expanston ol budding
capacity and improvements to yard lacililies nnly ndireclly connecled with:
Praducivly improvement programmes

1n
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Labour Considerations.

The labour force employed by the industry can fluctuate markedly in size.
depending on the volume of work in hand at any one time. in this regarc the industry
d simllar i 1o other ies Involved In contracting for
large volumes of work which occur on an intermiltent basis. At the individual yard
lavel varlations of up to 35% in the size of the workforce can be experienced trom time
to time depending on market conditions.

In a number of instances; individual yards aitempt to stabilise the size of their
workfores by using sub-contractors (o meet demand peaks which cannot be met by
a planned workforce level.

In other instances, individual yards have developed general engineering
capabllities or undertake ship repair in an attempt to stabilise the size of their
workforces," .

These ies for workforce stabilisation have been implemented in
an attempt to protect and conserve the industry specilic skills required for ship
construction, Such skills are difficult to preserve if.the long term job prospects of
individual workers cannot be stabilised.

Currently the industry has little or no difficulty in attracting workers with generat
trade skills, However because of the nature of the industry, general trade skills are not
adequate for ship construction, major ship repair or conversions. Therefore individual
yards maintain in house training programmes'to upgrade general trade-skills to the
level required for ship construction.

The industry also relies heavily on the apprenticeship system to provide it witha
continuing source of labour possessing industry spacitic skills. In total the industry'
rep by the A jation has some 858 apprentices in training, ting
around 18% of the totat workforce of the industry.

It should be evident that the long term viability of this most sighificant training
programme is contingent upon the ability of the industry to create and maintain
stable workforce conditions.

In a number ot instances, individual yards voiced their concern about the ability
of the industry to retain skilled workers. In their view, the age profile of the workforce in
the indusiry is abnormal in. that it tends to be dominated by older employees in
middle age ranges. They altributed this situalion to the level of uncerainly that has
existed since.the early 1870's concerning the fong term future of the industry.

A number of yards also voiced their concern about the abilily of the industry to
retain labour, parlicularly should the development of Australia's mineral-sector be
allowed to develop under boom conditions.

These:twa sets.ol concerns are most signilican as they indicate 2 significant
degree of vulnerabilily concerning the long term viability of the struclure of the
industry’s workforce. These matters will require continuing. attention by the industry,
the unions, and other parties with a long term inlerestin the continuing viability of the
industry. Without a workforce that is not only balanced in skills but also in respectof
age distribution, the industry will face great pressure in maintaining its long term
commercial viability as well as its long term defence strategic significance.
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Summary

® Currently there are about 40 yards reglistered under the: 1975 and 1980
Bounly Acts that are actively e in, ,
Bt hat y engaged in, or have recenly completed,

® Ofthese yards, 11 are represented by the Australian Shipbui i
These 11 yards 4 of l:'ﬁgl“l-l?m Assoclﬂuon:

or. af y Si
buitding activity which includes the construction of some nava vessels. P

® Total employment in the industry stands atapproximately 5,000 persons. Of
these some 3,000 persons are directly engaged. in vshlp cg:slruclion.
Industry employment is widely di around the AL lian coast from
Catrns to Fremantie.

# The industry has directed its activities towards the foliowing vessel types;
tugs, workboats, oll rig service vessels, dredges, ferries, specialised cargo
vessels and naval vessels,

L] ?g:gﬁﬁl;]igg ot?gl ::(r’v;pgllﬁve aldvamage lhgt gan be gained through the
INSIruC rd vessels, many yards have developed a pref.
orientation towards specific vesse! lypeys.y ped a prelged

# Since the Government's latest decision on shipbuilding assistance polic
::Se;?g:il{y has in\{estg%qﬂw million hin new plant and 1acilll|es‘?° Thiys'
represents a ncrease in-the level of capital i
iwestment repre capital investment as at

® Approxil y 60% of ir made over the past three ysars.has.been
specilically directed to productivity improvemean ¥ b

& Al present the industry’ has little ditficulty in. atiracting. labour with general
trade skills, However individual yards maintain internal training programmes
to upgrade general trade skitls to the level required for ship.construction.

® The industry relies heavily on the apprenticeship system as a source of
skilled labour. In lotal, Association yards have. some ‘858 apprentices n
training. This number of apprentices represents approximately 18% of total
employment in these yards, The viability of this programme is contingent
upon the maintenance of stable work. force’ conditions.

® Association members are concerned about the predominance of older
workers in their worklorces and theirability 1o retain skilled workers in a more
economic favourable climate.
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SECTION 3.

State Of The Industry

introduction

Atthe present time, the shipbuilding industry appears to be headed fora period
of reduced demandand activity: This condition appears to apply equally to both the
yards which.are outside the Assoclation and.1hose that are Association members,
The immediate work load and torward prospecls for individual yards Is quite mixed,
refiecting & highly competitive situation within the industry. This is a position which is
not-unexpedted in contracting market conditions.

Within the sector of the indusiry not rep d by'the A: iation, there has
been & general and widespread contraction in.demand for larger pleasure/cruise
vassels, it will be recalled from the previous section of this paper, that this was the
primary activity of this sector of the industry. The most significant factor affecting
demand has been the application of sales tax at the rate of 17%% to these types of
vessels. Not oniy.has the incidence of this tax fed to a significant increase in the cost
of such vessels, it has also fed to an increase in operating costs which have 1o be set
1o ensure the recovery of the capital cost of the vessel.

In the tight of the depressed conditions within this sector of the market at least
six yards have indicated that they have closed their yards or are seriously considering
closing their yards.

Withinthat sector of the industry represented by the Association, a marked
contraction in' demand is also in evidence. The faclors which are exerting a
downward pressurg on demand are.as follows:

(@ The prawn fishing industry, based on the Western Australian coast line and
in the Guif of Carpentaria, is experiencing one of its worst seasons on
record, due to a.very severe reduction in calch sizes. The reduction in the
profitability of this industry under these conditions has led o a sharp and
signiticant curtailment.of.orders.

(b} The pace-of development:of the offshore oil industry has slackened as a
result ‘of the. international oi/supply demand situation, This in turn has
resulted in a lower level of demand for service vessels.

The contraction in the world economy, which is resulting in reductions in the
levels of expons of commodities such as iron ore and coal from Australia, is
expected 1o result in a slower pace of port development and a-reduced
demand for tugs.

(c

The reduction in demand arising Irom the interaction of these factors has
crealed, and will further stimulale, intense compelition between yards for available
work,
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. The sharp and severe contraction in the demand for (ishing vessels has created
a situation in which.those yards, which have a proferred orientation towards the
consiruction of these vessels, are being lorced lo tendar for vessals such as tugs and
other service vessels to 1 their and worklc Although. such
yards continus to.actively seek export orders: {or fishing- vassels to maintain their
preferred , in most i hey are with such tenders, The
disability that these yards continue to face in export markels is their inability to

provide attractive, low cost finance packages to-support the sale. This aspect of.

International competition remains unchanged {rom that discussed during the 1979
report into the industry.

Atthetime of the 1979 report, the C ission noted that gstthe range of
measures that had been used, and were stil} being used, by Governments to suppon.
their shipbullding industries were finance facllities, Inits.1976 report the Commission
drew attention to the fact that during its 1971 Inquiry Into the industry, it estimated that
the pravision of low cost linance to shipowners was equivalent to a subsidy in the
range of 5% 10 10%. An independent study issioned by the A iod in
1976, confirmed that. for vessels in the. size range currently of Interest to the
Association, the disability' arising. from. low interest tinanca packages was in the
range of 7% to 10%,

Since that time however, the extreme volatilily of, and upward pressure on,
interest rates world wide would have resulted in an increase in this disability
confronting the industry. In addition, the reported availability of 100% finance at
‘ijnlevgslt rates of around 8% from European yards has also added to the industry's

isability.

. Asaresult of the interaction of these two factors, the Assoclation estimates that
its present level of disability arising from its' inability to provide low cost finance
facilities lies in the range of 15% to 20% of the cost a vessel,

The Association is cc i that the f exists for the industry to
provide finance packages for export sales through the facilities of EFIC. However itis
also most conscious that' speed of response is a vital component.in the ability'of a
yard 1o assemble a competitive tender covering technical/operational details, price
and. finance in a highly compelitive market. In relation to finance and. dealings
with EFIC, there appears to exist practical diificullies. which have precluded full
utihzation of this facility.

In the light of this conclusion, i is apparent that a rea) Opportunity exists for the
Industry and the management of EFIC to explore these difficulties with a view to-
Iimproving the industry's ability to fully utilize-this. facility.

. in addilio_n. the national (nlerest provisions relating to loans and loan guarantees
incorporated in the Export Finance_and Insurance Ca_rporalion Act present an
use of these provisions, it should be possible to ensure thal the industry can' tully

utilize the support of EFIC 1o complement export marketing programmes by the:
provision of low cost. fong term loans. to prospective customers,

Other developments which will result in an intensitication of competition:
amongst Association member. yards are as follows:
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rassive completion of the order for patrol boats, N.Q.E.A. will

w ‘tl:’ve“:‘o:gzﬂg?maum tothe c%mmerclal market {0 secure contracts to maintain

its shipbuilding operation and its workforce, The impact of this development

could be ameloriated if a follow on order for additional patro! boats was
placed with N.Q.E.A.

e past iwelve. months, the managsment of Colan Shipbuilders has
© gxz:;tt:d gonsiderable funds to te-pasition their yard so that it can compate
in the market for tugs and other Service vessels, This additional building
capacity will also serve to intensily the competition between yards for the

b that b i

topment within the industry that may serve to maderate the extent
of th;h:o?rr\‘ge(t’ig;:otﬁatels anticipated is the decision of the New Scullh Wales
Government to restrict the fulure operations of the State Dockyard to ship retp?iilg
activities. The consequent loss of new bq:tdlng‘ capacny thal this dec|s|on'len and‘
could' provide a small but usefu! step in fing. capacity a
demand for future perlads.

Key indicators
Capacity Utilization.

As indicated in the previous' section of. this paper, the position of individual
yards is quite variable.

of capacily utilization four members of the Association currently have
suﬂicllgr:te\runé?k o: hznd ro ensure 100% utilization of installed plant and egulpmgr\tl.
However two of these yards are.now in a position where lhey require 'xmm_edll_ag
orders to_maintain. this situation within their plate preparation and abnqaliaoin
faciiities. The other two yards however, have sulfficient work on hand to rrlnalq i
100% utitization of their plate preparation and fabrication-facifities for a further six to
ning months,

- ining members of the Association all report capacity utilization Ievels‘
from gg:ﬁ%ﬂ;h togvery fow levels in terms of fitting out capacity. One of the y?g::\s
reporting low capacity utilization is State Dockyard, and the reason for m;‘s' s“ua'{ion
was outlined in the previous sections of this paper. Each of the yards in | |s'poss|sels
reported that they were aggressively pursuing tenders for a wide range of ve:
with.a view to restoring the levels of capacity utilization.

laken 10 Fagucs Gmpoymont el .‘&‘2‘"‘“ces‘x‘h“‘“j.m?m;l""“nnﬁl:
IO arou 163 ommioyoss P bean reuenaned flom insindusiy 1 s iage Tre
ihoond o s pnase down ol new congiuciion. Thass ﬁgp.?e}:cﬁﬁ,’msc viliepresenta
g)!tla?l{éei?\léﬁggs g!a::%gng(}g?é%l;\: tsfﬁaei;';;:?llgﬁr:s(née:rde?n;d conditions is fell
within individual yards.
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Current and Futute 8uliding Mix.

_ inevery instance, each of.the yards indicated that if they were successlut with
their currenttenders the resultant building mix would represent a departure from their
preferred building specialisation.

However, as indicated in the previous sections of this paper, the principal
factors forcing individual yards away from their preierred bulldi g lalisation are
beyond the control of the yards and.were related to signiticant shifis in the market,

The ultimate effects on the industry of this shift in building mix.could be most
significant and should, be highlighted In this paper, it will be recalled from Section 2
that there were significant cosVprice benelits to be.gained through the construction
of a number of standard vessels. This discussion in this section of the paper also
provided a broad indication of the cost price penalty involved in constructing varying
vessel types on a one off basis.

In the light of. this. discussion, it.will be readily appreciated that the changing
circumstances of the industry in relation to building mix will probably lead fo a
deterioration in the inlernational compelitiveness of the industry. In turn, this could
expose the industry to an increased threat of import.competition,

The emergence of this situation, which will’ be exacerbated by significant
increases in labour costs arising from increased wages, shorter working hours and:
increases in labour relaled cosls such as workers compensation: insurance and
payroll taxes, will create acute prob for industry t. The magnitude of
the task involved in stabilising and.improving the industry’s competitive position wili
therefore require very positive and imaginative solutions. Faiture of management anc
unions to address this situation and to evolve appropriate solutions will only result in.
addttional lasses in production capacity.

in this regard: industry management should. also be fully aware that it is most
unlikely that Government wouid be prepared to extend further direct assistance lo the
industry over and above that already in existence. The basis on which this
observation is made is as follows:

(@) The levels of assistance provided by the current assistance arrangements.
are programmed to decrease with lime,

(b)

There is a general steady downward tiend in assistance levels being ex-
tended (o industry.

{c]

The Australian Gavernment is under strong international pressure to reduce
industry assistance levels and improve trade opporlunities for developing
counlres in particular.

g

The Australian Gavernment has taken internationat initiatives which cal for
the maintenance of, existing assistance levels as a means of preventing
further deterioration in Ihe world economy,

in the light of these circumstances, therefore, it appears that industry manage-
menl and unions will have to continue to gdraw heavily on Ineir own resources in
devising solutions to the problem of deleriorating international compelitiveness.
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Summary

@ At the present time, a perlod of reduced activity and employment is con-
fronting the industry.

¢ Within the sector of the Industry outside the Association al feast six yards
have ceased shipbuitding or are actively considering this step.

® The most pronounced market developments are;

A sharp and most severe contraction in the demand for fishing vessels.

A lowering of demand for oll rig service vessels resulling from inter-
national d%velopmenls in the world oil supply/demand situation.

A lowering ol demand {or other vessel lypes resulting from the marked
contraction in the world economy,

& The reduction in current order levels has already precipitated retrenchments
of employees from Assoclation yards.

. ndesirable feature resulting from: the coniraction in demand s that
%:gsuéra now being forced to forego their construction preferences to obtain
whatever work they can. Due 10 the interaclion of a wide range of competitive
forces evident in world markets, exports.do not provide the opportunity for

yards.to maintain their p n of

¢ Loss of specialisation will add further to the decline in the industry's com-
'ﬁet(ﬁ‘ve pgsilion.‘ which has aiready sufered from increased fabour costs,
shorter working hours and increases in other labour refated costs.
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SECTION 4,

The Markets

Set out below are the key market sectors serv.iced by the yards o
: erated by
members of the Assaciatlon. In relation to that sector-of {he Inzustry opu(side Ih’e(
Association, it will be recalled from previous. discussions that these- yards tend to
service demand for larger pleasure/charter vessels.

I dilion to identifying the key market sectors, a dem 0 i
i ant vi gy 8 and: outl
summarises the current views of individual yards is-also presented. ook which

Oftshore ol rig setvice Is, anchor handling etc.

As a result of developments within: the international arana r i
balance between supply and demand for crude oil, the tempo of Auslrglgaarﬁmghgg
oil development has steadied, As a consequence; the demand for'service vessels
has subsxded‘l_o a very low level at the present time, It is anticipated that these
demand conditions could persist for the rext four to five years.

Under these citcumstances.the industry anticipates that th: i
h e demand from th
‘sl.egl% :rlsthe market would be no more than one to two vessels per year over the nea':sr

Fishing Vessels

In past periods, the demand. for lishing vessels has been particul
o N é arly strong,
z;ggciparﬁ;/;%%% a.base for centain yards to develop a strong degvge of con)s’tvucticgn

However, the current fishing season oif the Western Australian coast ithi

I and within

the Gulf of C ia has been' i y poor. The combination of reduced catch

:r;grsal;r;d‘cr;irl\sceh?werdgros; t|rr1u:c>me levels, together with sharply increased
. . has reduce e profitabili ishing i

clanioagt com ! profitability of the fishing industry to a very

Under these conditions, the level of demand from the fishing i
€ 5 g induslry for naw
vessels has declined 10 an exlremely low level. “Without an adequate level gl profit, it
is impractical to consider an investment in a new vessel" is a comment that is
frequently made to describe the current conditions,

Operating conditions on the Eastern Australian coast appear 1o be relati
more:buoyant than those-in other fishing grounds, PRar to be relatively

A further factor which in the past'was viewed as providing a broader demand
base '1or_ the indus(ry‘qu the 200 mile fishing zone. chevegr. progress towards
exploitation of these hshmgvgrounds has been very slow and is now not viewed as.
providing any short lerm reliet for the industry in terms of new orders.
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Because of the severity and' depth of the decline in the lishing indusiry's
prolitability, particularly that based on the Western Australian coastline and the Guif,
individual yards anticipate that it could take up to ihree years before demand for new
vessels returns to a more normal tevel.

Under these circumstances, the common view of the industry is that for the next
three years demand will be around six vessels per annum, After that time, depending
on the resulls of the intervening seasons, demand may be restored to around ten 1o
twelve véssels per annum, This demand could also be influenced by the quality of
maintenance provided during the next two to three years.

Work Boats other than those for the Offshore Oll Industry

The consensus view of the industry in respect of this sector of the market was
that demand has subsided ta a very fow level and that there was little likefihood of any
significant demand over the next four to five years.

The principal influence on this situation being the general deterioration in world
trade which has resuited in reduced cargo movements through Australian ports

Tugs

The curient level of demand for tugs is quote buoyant, with much of the demand
being generated by new port development; particularly those ports being developed
as a rasult.of mineral projects initiated in-the past two 1o three years.

Against this background, there is a measure of concern within the industry
regarding the future demand for this type of vessel.

Because of the downturn in the world economy and the resultant downturn in
the volume of cargo moving through existing-Australian ports, some yards within the
industry consider that tugs being built for these new ports may not be_!ully utilized.
Such a developmen! could result in lower levels of profitability within the tug
operating industry and cause that industry to deler, to some extent, the replacement
of existing tonnage.

Under these circumstances, the industry considers that the demand for tugs
could stabilise at around three to four per annum over the next five years.

Dredges

The demand for this lype of vessel is very spasmodic and again could be
adversely affected by the lower volumes of cargoes moving through Australian ports

in the view of the jndustry, one new dredger may be required by the market over
1he next five years.
Survey/Research Vessels

Over the nex! five years; the industry anticipates lhat there could be a demand
for up to three specialised research vessels. The first ol these would be required by

the CSIRO for oceanographic research activities. Currently this prospect is generating
considerable interest within the industry.
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The second two vessels would be orientated towards fisheries research and be
e

for Staf If.the demand for these vessels eventuates, it
would not occur before the second half of the next five year period. .

Tourist Vessels

With the continuing 'development of the Queensiand coastline as a major tourist
centre, there is an emerging demand for iarger, high speed tourist vessels capable of

undertaking day trips. This market is being partially satisfied by those yards outside
the Association.

Itis the view of the industry that the demand for this type of vessel could amount
to between one to two per annum over the next five years.

Ferries

Whilst the demand for smalier ferries is reasonably buoyant, the demand. for
larger ferrigs is spasmodic.

. In the view of the industry there is a possibility that there could be a requirement:
for a further large ferry for Sydney Harbour within the next five years.

Cargo Vessels

The_ demand for cargo vessels within the size range of the industry's buiiding
capabilities is quite spasmodic: Based on current indications the industry anticipates
that three new vessels of this type could be required over the next five years.

Defence Vessels

The demand for naval vessels constructed within yards operated by members of
the Association is quite spasmodic and difficult to forecast.

This siluation appears to be related to a continual review of naval defence
strategies within the constrainls of a. finite and limited appropriation of funds.
Because of the pace of technological development, the cost associated with that
development and the experiences gained through fimited naval engagements such
as recently occurred in the South Atlantic, there is an obvious need for navat defence
strategies.lo remain quite fluid.

Whilsl the situation is sound from a strategic defence planning viewpoint, the
extremely fluid demand situation that this creales causes significant planning
problems lor companies operating shipyards on a commercial basis. These embrace
Questions as to investment i plant, equipment and facilities, as.well as Ihe size and
skill composition of the workiorce that should be maintained within yards.
Obviously the greater the degree of conlinuity that can be mamnlained in the
construction of.naval vessels the greater will be the conlidence of individual yards.in
assessing the commercial risks associated with Lhis type of work,
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Notwlthstanding the problems outlined in the preceding paragraphs, members
of the Industry have ?oglcrl' grounds on which to base anticipation of further orders
for naval vessels over tha next live years. These orders embrace up to a further five
patrof veasels, a sister ship to the flest repienishment vessel H.M.A.S. Success and a
sistar ship to the heavy lift ship H.M.A.S. Tobruk,

Forward Demand Levels

The following table presents a summary ol the views of the industry in respect of
forward demand levels for the various types of vessels discussed above,

TABLE NO, &
Forward demand estimates for vessels of bountiable size.
1883 lo 1987
VesselType " T 1983 1984 1985 1986 1987
Bountiable Commercis!

Qll Rig Service Vessals 2 1 2 1 2
Flshln% Boats 6 6 6 10 12
oats - - — - -
\m': 8 6 5 4 4 3
Dredges -—_ 1 T -—1 —1
Survey/Research Vessels et - !
Tourist Vessels 1 2 1 ? !
Feries - - - ! ;
Caigo Vessels - - 1 1
Total Commercial 15 15 15 20 20
Naval Ve 3 - 5 1 1
T 15 20 21 2t

‘E;—;bove table indicates the d for new ial vessels will significantly

act over he nexi five years. The extent of the contraction implied by this forecast
?sogxnvided by the lollowlr)\’g table which sets out the number of bountiable vessels
completed over the past five years,

TABLE NO. 7

C ial Vessels complated under Bounty Assistance
1978/79 - 1982/83

Vassel Type 1978/79 1979/80 1980/81 1981/82 196283
Oil Rig Service Vessels 2 — 4 3 4
Fishingg Vessels 27 35 33 2; 1;
Work Boats 9 -— 3 2
Tugs 3 - ; 2 S
Dredges 3 - 2 : A
Survey/Research Vessels —_ —_ )2 5
Tourist Vessels 3 1 g : 13
Ferries 2 1 : -
Cargo Ves_sels - - -

Total 49 a7 53 58 40

The data set out in these two tables indicates ihat for 1_983 and 1984, the outpul
ol the industry will decline by around 65% by comparison with cutput levels recorded
over the past live years,
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Far the period 1985 to 1987, thé decline in indus - TIPATIsON
the five year period.1978/79 to 1982/83 will be" ,?gd;},";g&'f’“‘ By c- midtison with

Because of a-wide variation in the mix of vessels-f - i
nextfive years, numbers of.vessels may not neces ar's pe the mostoimary oust the
activity levels v;vlthin the industry over !);ﬂs pen'od.s 1y be the most feiable guide to

An altemate indicator of industry activity is gross construction tonnage.

In the following table, estimates-of thegross constructi
I I . ction tonna 4
over the past five years, and that associated with forecast complaliongs,el‘s::?lpéﬂte.d '

TABLE NO. 8
s C i ge of Cc Vessels cc b
1978/79 - 1982/83, and forecast completions 1983-1987
Year GrossConslrucuonrTonnage
1978/79 13,965
1979/80: 7.725¢
1980/81 14,425
1981/82. 13,265
1982/83 12,400+
1983 5,770
1584 5,420
1985, 9,770
1986 10,750
1987 10,740
Note: t HMAS Tobruk under construction 1978/80 not included in above figures.

*Estimated.

For the period 1985 to 1987, the data set out above indica i
. B [ . cales a
;l’\gdeuzs/ler):'3 aﬁ(:'\;!}lygo al;?tugdt 'fl)lﬁ(;r“oi‘llhe ‘lev,els recorded-during the perio?! qe;;)e\//q’ng/‘llg
3 ili:be noted that the level of the recovery provided indi i
greater than that indicated by the previous analysis. 1V provided by ths indcator is

There is no doubt that 1983 and-1984 will be very diffi rthei
8ra is no ¢ ry difficult years for thy A
The detline in industry output forecast: for these two year{ indicalte: I&gll‘sllr%
zvgl:l'(éog%?ﬂ% e“i‘:?/ :Jr};:l'uos% oe(?gageg‘ in the construction. of new commercial vessels
over this period. A decline of ¥ i )
threaten the commercial viabifity of some yards ¢ l[gl)!‘s‘magqm{de Py

During the remaining years of the forecast period a modest r i ivity i

| 3 ‘ecovery in.acti
possible with 4 consequent recovery in industry employment. The gclen( o‘{.%;:
fecovery could involve a gradual rebuilding of the industry's workforce from 1500 to.
2100 persons — a process which will involve considerable cost.
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Against this background, it will' be ieadily appreciated that il the industry's
expectations regarding naval vessel orders is correct, such orders would assist'in
stabilising the industry’s workforce over the next five years.

Whilst the immediate impact o these orders would be felt within those yards
where they were placed, a larger share of the commercial market would become
available to-other yards in the industry.

Over the past five years, local construction of naval vessels has provided a
i ibution t P of the industry, With imaginalive forward
planning, the momentum.of this programme can be sustained to the benefit of both
the industry and the nation,

One tésted approach to overcoming the: present “stop-go" approach to
ordering is legisiation that provides for multiple year funding of a naval vessel
construction pragramme. By providing continuily in construction, such legislation
would assist in providing continuity and specialisation within the industry which in
turn would improve-the.international competitiveness of individual yards.

To this. background, it is appropriate to consider the outiook for the world
shipbuilding industry:

Whereas in the {ate 1970's. there was a general. expectation that full recovery
would be evident by 1984785 it is now clear that. this will not be the case, and a
recovery is now not anticipated until.the late 1980's at the earliest. A full discussion
on-this matter is set out'in Section 7 of this paper.

Consequently the local industry will continue to experience strong competitive
pressures from overseas yards. Any loss of orders.arising from such competition will
magnify thé extent of the decline in industry activity forecast for the 1983-1987
period.

The Crawford Committee Recommendations

One initiative of Government which will'assist in stimulating demand for new
tonnage would be the application of the recommendations of the Crawford Committee
to lrading vassels operating on the Australian coast. The most significant of these
being the provision for accelerated depreciation provisions,

The Association deplores the fact that the 2% revenue duty formerly applying to
imported vessels was removed without.consultation with the industry and without any
apparent consideration as to its.impact on the local shipbuilding industry.

To restore the loss of competitive advantage that this. action has. caused. the
Association believes the revenue duty should be re-instated for imporls of vessels
under 6,000 tons gross register. However if the duty cannot be restored in this
manner, then the Association would see as a minimum requirement the removal of
the revenue duty- applying to machinery and equipment for commercial vessels
under construction,
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Summary

. r/}rcarelul rev!«iw of market prospects Jé‘é’,'he‘ next live years’indfcafas a
nd approx| y for both 1983 and'1984. F
1885 to 1987 perlod a limited recovery in demand Is in prospect. Fortne

® Inevitably the size of the industry must i
esitably ihe stz ry be reduced to match the size of the

® The present “stop-go” approach to naval building programmes, i
] C , particularly
in the context of the difficult five years ahead, will prove X fariot
industry planning and 'al!onalisag’on. P ‘o be-disrupiive (o

& Legislation providing for multiple year funding of naval vessel con i
t g struction
programmes would help to provide for continuity and specialisation; which in
turn will improve-the international compelitiveness of yards.

® The Crawlord Committee recommendations have some i i
€ n potential for stimu-
lating the market, however, there is a need for Government action to redress
the loss of competitive advantage' occasioned by the removal of the 2%
revenue duly which applied to'imported vessels.
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SECTIONS.

Competition And The Bounty (Ships)
Act 1980.

Introduction

Before commencing discussion on Ihis topic, the Association believed it 1o be
important to record the views of individual members.concerning the operation of the
Bounty (Ships) Act 1980.

After some initial difficulties, which varied between yards, all members are in
accord that the current administration of the Act is praceeding smoothly and
effectively, In this regard the difficulties encountered with the administralion of the-
previous Act, and fully discussed in the IAC's 1979 report have been overcome with
the current Act..

One significant benefit that has resulted from the current Act is that more
meaninglul discussion between owners, naval archilects and buildars is now
possible. Such was not the case with the 1975 tegislation. This feature of the current
Act has been of assistance lo Association members in their marketing elforts and has
led to market stimutation.

The Competitive Position of the Industry

During the period since the implementation of the Government's decision on
the 1AC's 1979 repon, the industry has generally been able to maintain its
compelitive position against overseas yards with the assistance of current levels of
bounty.

In recent months however, three oil nig supply vessels have been ordered on
overseas yards in Hong Kong and Japan. The precise reasons as to why these orders
were not placed locally are dillicully to determine. The two factors most commonly
mentioned concerning, the placement of these orders are price and delivery.
Because operators of these vessels are concerned 1o exploit short term oppor-
tunities, it is considered that the short delivery times offered: by the overseas yards
would have been the most significant factor thal influenced these decisions. In this
regard, it is understood that perhaps up to two of the vessels are being completed on
an.ex stock basis, a factor which could have influenced price. Therefore any price
advantage-obtained from the overseas yards, including favourable paymenl lerms,
would. be an added bonus for the:operalion,

i this analysis, that delivery times were Ihe principal reason for the orders being
placed overseas is correct, the same evidence also suggests thai the local industry
could have been compelitive with overseas yards on a price basis. The fact thal
orders for three similar vessels have been placed with two local yards.at approximately
the same time tends to corroborate this view,
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In assessing the extent of the industry's pri i
N e e price clisability afte) C
its competilive position, due allowance has been made);or ll::?glrl‘éaizgdlgg?oi:

which constitute: ¢
tollowing: itute-a measure of local advantage for the industry. These include the

¢ The cost of delivery, which can be si

manned by an Australian.croe. gnificant, particularly if the vessel is

® Owner supervision is closer and ch,
Australian yards.

par when ¢ tion is unc rin

® Because overseas yards tend |
USe 0 offer standard vessel: i i
madilications for local conditions can be substantial, # the costinvolved in

®: Because of the close relationship between local iiders and the
a l'owners and byl
etailed knowledge of each others n nd capabilitie: cal owners tend
delailed ki |d1 A f Ih thers needs ai ilities, local

However, becausec“hedi"icullyin ifyi
, Ise c quantifying these factors, i :
gac;'ve; :l; ;:crhg:/en'?r:.ellg ;ssniﬁl %g:j;glle zo derive a cgmmon factor tg arg;)crg?er%?:)g‘ael
advar 3 of any one order, it is quite i
individual owners would make due allo N o lactors e
vic wance for -
deciding whether the order will be piaced locatly or osgr‘;';agf these lactors when

Summary

€ Association believes that the present level of bounty provide Y the
® The A 1 b that t level of bount ded by tF
ty (¢ ) Y
Bounty (Ships) Act 1980 is vel finely pitched in relation to the ndustry’s

® All yards consider that the administration of the current legisiation is pro-

ceeding sm: i i .
1975 leggislac:ioc'rr:.ly and effectively, overcoming problems associated:with the
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SECTION 6.
Future Compaetitive Position.

Factors Affecting The Future

In Section 2 of this paper, attenlion was focused on the current position of lhe
industry, and' particular altention was drawn lo the facl that market conditions were
such that individual yards were being forced to depart from their preferred
specialisation. In addition the implication of this development on the international
competitive position of the industry was highlighted.

Further developments which will conlribute to this loss of international com-
petitiveness were also highlighted. These include significant wage cost increases,
the introduction of the 38 hour week and significant increases in labour related costs
such as workers compensation insurance and payroll tax.

In addition, the industry's loss of compelitive advantage stemming from local
material cosfs has not altered since the 1AC reported on the industry in 1979.

All of these factors will interact in coming periods to worsen the international
compelitive position of the industry. Most significantly it should be noted that all of
these developments are beyond the control of the industry.

Each of the yards of the Association is aculely aware.of the adverse impact of
these developments. Their awareness is stimulated by the fact that the existing level
of bounty is to be progressively phased down over coming periods.

Under these conditions members have paid:and are continuing to pay close
attention to the introduction of new technology as a means of ofiselting the steady
loss of international competitiveness. However each of the members is also acutely
aware that technological change in ilself cannot offset the industry’s deteriorating
competitive position,

The reasons for this conclusion are as follows:

{a) Technological change is available on a world wide basis and is therefore

equally available to yards in Australia and Eastern countries.
{b} The widely fluctuating nature of lhe industry's workload provides a positive
disincentive to investment in.new technology as there is insufficient certainty
surrounding.the profitable recovery ol the costs involved. A broadening ol
the marke! serviced by the industry, including a more even timing of naval
construction could provide the industry withmore predictability and certainly
in this regard. i

{c) The work practices of some of.the unions associated with ship conslruction
have also militated against the successlu! implemenlation of new tech-
nology.

28

221



{d) All new technology is not equally adaptable to each yard: Because of the
ihe consiruction of

3:;2:[95, posilic:n %1 ealch yard and varying a o
» New technology, which can be successfully implemented in ol
yard, cannot necessarily be impiemented in another. ){'hispsiluallon appeanr:

to other yards provide the most appropriate means of technal
Additionally members also consider that th o Could senes s
useful forum for technology transter, e Associalion could serve a5 a

Given that technological change in itsell will not provi i i
. ™ . P : : 'd lh
sxgnlhca.m relief from its deteriorating c(:m;:oe!itivr.*ness.p a ver: slrg:\gd\:ii:&yeﬂmggg
that the industry will have to seek.other solutions to this problem.

These alternate views encompassed the following:

,\l-lnunomom Training

strong view emerged that there was a, detinite need for an u radin:
management skllls‘ within the industry. Because ship congt?ucliorg?s'
essentially a materials hapdhqg and processing operation, it was con-
sidered that the focus of this training should be strongly arientated towards'
;:&sicaastgsezl:'(, ;)ll axl(s:ccu;::eerarlmlnsd E?e‘pra%lical éxperience of overseas yards

ncentrated effort in this aspec! in i

USelul produsn et pect of training could result in

Overseas Marksting
Individual members of the Assaciation recogni i

J X gnise that the restricted size
and uneven nature of the Australian market are factors that are limiting the
successiul development of Ihe Australian industry. This recognition has led
fo the conclusion that aclion must be taken to broaden the markets which
the industry services by entering into export aclivities.

Intins regard, nowever, itmust be clear! i is

. Ver, itmust y recognised that upto this time the
lype ol imagmative and wholehearted support that would b% requrred from
the Australian Government nas never been forthcoming.
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Unless support of this nature is forthcoming, this markeling initiative will
have little: chance of success.

'
The adoption of this strategy would build on the greatest strengths of the
industry which have been identitied as innovalive design and the ability to

build vessels of high quality.

It should be ised that training and g
which could provide solutions. to-the long term decline in its international com-
pelitiveness are consistent with the need for positive and imaginative solutions.
already identified in Section 2 of this paper.

If members of the Association fail to explore these initiatives it is clear that the
steady reduction in the bounty that will occur irom 1984 will lead 1o increased import
penetration of the Australian market and a steady: reduction in the size and
significance of the industry:

Summary
& The’Association believes that the industry will suffer a. deterioration in its

compelitive position over the next five years. The factors contributing to this
situation are:

Significant wage cost increases, the introduction of the 38 nour week
as well as increases in labour related costs.

A significant disadvantage stemming Irom local raw material costs.

The deterioration in the industry's ability to maintain specialised
construction programmes,

# Association members consider that strategies to deal with the difficult period

ahead include:
More extensive management training.
tmproved marketing.strategies, both lacally and overseas
The introducton of new technology.
The adoption of modern work practices.

® Unions will have an important role 1o play in the inlroduction ol new
technology and modern work praclices.

® Government needs {0 play an active role in planning its requirements to
maximise continuity and eflicient production
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SECTION 7 .
The International Shipbuilding Outlook

In its 1979 report on the indu
on this 1S 197 p ndustry, the |IAC arrived at the following conclusions

L] mlthe situation outlined in its 1976 report had shown little, If any, improve-

@ That reports suggested that the nature-and level of assistance by overs
governments had not been reduced and may. have been Incveas);d. o

¢ itappeared that the world wide slump in shipbullding had caused overseas

yards to look beyond their traditionai markels for orders. Thus not only had’

such yards ded their P L reports als:

they were constructing smaller vessels. P 0 suagested that
® In addition it was also suf 1 that o] were attempt-

ing t h sut subsidies to allow

ity througl
overseas yards to quote prices.below those they could otherwise offer,

. Since 1979 there has been little significant change within the world shipbuil
industry. The figures set out in the foliowing table set out in graphic terms lhg c;"m?lll:g
in the world industry that has occurred since it reached lis peak activity in early 1974,

TABLE NO. 9
Order/Output Situation of World Shipbuilding Industry
Total Orders on hand Completions
Year (million tons gross) ~{million l%ns gross)
1974 130.5 335
1975 1021 34.2
1976 67.1 339
1977 458 215
1978 305 18.2
1979 254 14,3
1980 325 13.1
1981 375 13.7
1982 827 176

Source: Lloyd's Register of Shipping, Merchant Shipbuilding Return for Second Quarter, 1982,

The following comments extracted from Lloyd's Register of Shipping, Annuat
Report 1981 provide an equally graphic description of Ihec? industry on%pwr?rld basis.

# The gradual recovery of the world order book, which had been noticeable

since June 1979, was checked as the growth in new orders placed began to
lose momentum in the latter half of 1981,
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® The continuing world ‘recession, with a low level of growth .in OECD
countries, high oil prices, reduced oil production and declining oil con-
sumption, togetherwith high interest rates has made an all round recovery for
the shipping industry seem aimost as far as ever away.

® Assistance from governments continues in the form of credits and subsidies.

® Despite improved shipbuilding prospects in the last two years, general
market recovery will be slow, with setbacks. such as we have witnessed
during the fatter. part of 1981, Acceptable equilibrium from the shipbuilders
point of view will not be established for some time to come.

At the time of the Draft Report hearings for the 1979 {AC report, it was the
Association view that the recovery of the world' industry could not be anticipated
before 1984. Clearly that view, which-was based on the views of world experts, has
been overtaken by events such as slower rates of world economic growth and
significant shifts in the oll supply/demand situation. On the basis of current datait is
now the Association view that the recovary of the worid industry will not be evident
before the end of this decade.

Under these circumstances, the impact of the depression within the world
industry-on the Australian market described by the IAC in its 1979 report can be
expected to continue well:beyond 1984 and possibly up to the end of the 1980's.

As.a further indication of the fiercely competitive situation of the world industry,
one member of the Association reporied that on a recent single call for tenders for
fishing vessels, the Indian received 36 offers from yards in 24

ies. WHiist the lian offer was reasonably competitive on price, the final
outcoma of the tender was decided on the basis of the finance packages that were
offered; This experience underscores the comments made by Lioyd's Register set out
earlier in this section of the paper.

Summary

& The international shipbuilding industry continues to experience very dilficult
trading conditions. In. this environment, governments continue to support
their particular shipbuilding industries with assistance in the form of credits
and subsidies.

® It is quite clear that the. recovery of the world industry that was expected in
1984 will now not occur. It seems likely that a recovery may not occur before
the end of the 1980's.
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SECTION 8.
Second Hand Vessels

Limitations on. Imports

At the 1979 draft report hearings of the JAC on shipbuilding, the Association
voiced great concern at the Commission’s draft recommendation that the controls on
second hand vessel imports be lifted,

The Association's view at that time was that it cc 3 this ion
to be the most important of the G ion’s d| dations; and that
impl of this single recc on would result In the destruction of the

industry in the short term.

In support of this view, the Association p d 10 the Ci ission in
evidence a wide range of prices for second hand vessels and new vessel.prices ex
local yards. The comparisons between these two sets of prices revealed that second
hand vessels were available at around 40% to 50% of the prices for new vessels. It
was also pointed out to the Commission that the prices shown for second' hand
vessels were “offer” prices and that these could be considerably in excess of final

Alter a review of this evidence, the Commission amended. its draft recom-
mendations. On this matter, the Commission's final report stated: |

"Despite lack of conclusive evidence relating to overseas prices, the Com-
mission considers that the polential exists for second-hand vessels to be
imported at prices below their true value. This is particularly so in view of the
present depressed state of the world shipbuilding industry and the incentives
baing offerad by overseas goverments for owners to replace existing
vessels with new tonnage. Accordingly, the Commission suggesis that
controls on the importation of second hand vessels be retained untif the world
shhipbuilding situation stabilises and that the Government periodically review
the situation.”

~Against this background, the Association wishes lo highlight the key con-

clusions of Lloyd's Reglster in relation fo the world shipbuilding situalion. These
conclusions which were lully discussed in Section 7 are as lollows:

® Stability has not been achieved.
@ Stability will not be achieved in.the short term,

® Government assistance in the form of subsidies and credits remains wide-
spread.

Because these key features of the world industry, which caused the IAC to
change its dralt recommendation in 1979, are just as apparent loday as they were in
1979, the Association maintains its strong view that the exisling controls an imports
of second hand vessels should continue,
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addition to restating this viewpoint, the Assoclation also wishes to put forward
two h:?morpolnls in relation to-the importation of second hand vessels,

Firslly the existing controfs relating to the permanent importation of second
hand vessyals are not u?\lque. The A lian Gov s simitar conm{s
on the Importation of other large items of second hand capital equipment sunI:: S
escavating, earthmoving and mining equipment. The reasons for these controls arﬁ
similar to those that apply'in the case of styps, in that t'he true \t/‘alue of §uti
equipment is difficult to assess and its u p ) has the o
severely disrupt the aperations of local industry.

te the fact that the impottation of second _ha’nd vessels is rigidly
Secolr;rrilz, Soveod onlyona y basis, the A clatt ngsaz;az‘rz’ ll:\naé 128
r.of such.imports on the-Australian coast currently stai
\l’?’lsa;;}gﬂgeme view of t;\'g Association, any relaxation in the administration of the
current policy would lead to a significant increase in the number of such imports.

ighti is. i iati i i fact
ighlighting this.issue, the Association wishes to focus attention on the ¢
that i:\r:atg)?igt:agnce gt this fleet of vessels represents an outright loss of constmcllog
tonnage for the local industry. Therefore any increase in the size of the fleet of secon ;
hand vesseis, imported even on a temporary basis, would lead to a further erosion of
the market serviced by this industry.

Summary

{ intai i trols on
-Association maintains a strongly held view that the present con
¢ Tmhgo[:lsss of ‘saecand hand vessels must be continued to ensure the survival of

the industry.
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SECTION 9.
Training

As Indicated in Seclion, 2, the industry relies heavily on internal: training

Programmes and the a| ini i
specific skills. PPrentics iaining system as its source of tabour with industry

Given its depleted size and signifi
v 3 ignificance as an employer of |
ery wide geographic spread, there is no single Techr?lczl Clc)zlleagbeo:rr' ‘a’lsh‘;re 2!?:1&

institution which can justi i
it incus lustify the provision of courses designed specifically for the

Under these circumstances, the ind i
T o ustry trains it i
SL g:rr;?rlal trade courses plus internal lrair:i);zg progfaar::r%?sn I(I’%:?vaaadualsystem
rade skills o the levels fequired by the industry, aned to upgrade

As indicated in Section 2 of this
! l paper, amongst the | '
ianrguglsrg ?#gi:’gghce& This represents around 18%6 of lr:gdt%stlarl}‘l:l:ﬁ(rrt'l%l:e lfher:e
belweeri yards‘. #Iale géac;::'z ‘awsil rrm?nl:]he proportion of apprentices employed, eavlie:
systematic approach to apprentice traﬁl:::gu ey however, there is.a deligerate and

composiion-of e armanaken By azpreriies i e o S e st
0 ; um| ices being:
concentrated in the trades of boilermaking, welding angr?iu(i)vi;gr%rgrg,l?\g'l?aeégg

involved in ship constructi H !
programme. clion are reflected in the industry's apprenticeship training

Because of the lack of indust ific skills withi we m
. J ¢ ry specific skills within th
specil e
which the industry recruits {abour, individuat yards also regqex:‘i?e'ai'ntecr'rg?'ﬁ:igicr,\g

programmes to u, - ski ;
industry. Pgrade the- skills of such: recruits fo the levels required by the

!t must be recognised that consid ime i
mu t 1 erable time is requi i
;ﬂgg:;gj&grg&s&%&?;ﬂ;ekn. WhiLs.l this time can be reduceg ?rlxreadn‘:tigggﬁ ::::%e“;iaclz;
] ramanship and production costs ma: be lgss i
grc‘:gneaxlp(:rr]?s?vrgslfgces the task of' increasing a skilled shi;y.;defv%lrrl:}g?g ;;l'ams‘g%
process. Hence a large reduction in the'industry's workforce brought

about by economic circumst i
ot o stances cannot pe easily reversed when conditions

One further aspect of traini ich i
that of e eraspec raining which is of great concern o the industry relates to

35

228

As. a direct result of the decline in Australia’s shipbuilding industry, the only
degree course in naval architecture ramaining in Australia is at the University of.
N.S.W. in Sydney. This course graduales between six and eight naval architects per
annum. Itis understood that the bulk of graduates are employed by the Departmenit
of Defence or other Government depariments.

Currently the. existence of this course is threatened by increasing costs and the
reduced funding of tertiary education, Shoutd this course be lost, then Australia's
future supply of naval architects will have to be-either trained overseas or recruited
from overseas. Already the opportunities for graduates 1o add a suitable breadth of
experience to their tertiary training are becoming very limited. Any further deterloration
in this situation will make it difficult for the industry to attract and retain the high
quality people it will need in the future,

As regards management skills, some of the yards within the industry maintain
direct or indirect sponsorship programmes for individuals undertaking tertiary
studies. Whilst many of the managemant skills required by the industry are common
to those used in other sectors of industry and commerce, there is a need for the
development of. specific shipbuilding management skills.

These can only be acquired through close association with the industry. in this
regard, some yards within the industry. have recognised some deficiencies in the
management of the task of shipbuilding and are in the process of taking action to:
correct this situation.

This discussion clearly indicates that with the steady contraction of shipbuilding
activity that has occurred since the mid 1970's, the industry has become progressively
more reliant on self help programmes to ensure the creation of an adequate pool of
indusiry specific skills. With a further general contraction in activity forecast for
forthcoming petiods, it is evident that these programmes may well have to be
expanded as a. result of further contractions in formal courses run in tertiary

education/training institutions.

Summary

# The industry relies heavily on the apprenticeship system and internal training
programmes' 10 maintain a pool of lahour with industry specific skills, The
extent of these programmes has expanded through the 1970's, as the cppor-
tunities for externat training have contracted.

@ With 4 further contraction of the industry in coming periods, the Association
is concerned that the Naval Architecture course at the University of New
South Wales is threatened. The loss of this course would mean that the in-
dustry would either be forced to recruil such persons overseas, or alterna-
tively train such persons overseas.
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SECTION 10. :
Governments As Customers

The experience of Individual. yards with
consideratly gamce, of In governments as customers varles
Sonsidera G):) ver‘r’\ment g"er:njlvhslhsr the government is a State Government or an

State Government Contracts

The experience of indi ing wil
experie II."Bs‘dgldual yan,:ls ":g sz:sal‘lgg wnthy.smle Goveraments, or their

The reasons for this situation appear to be as follows:

(a) State Governments have developed over i i
wealth of experience in negofiati ining to s sore period e
large enginoencn conlracgls. ing and bringing to a successful conclusion

(b} Based on this experience, State Gov
. , ernments, or their j ith
normally negotiate and contro! contracts using a key indiv?:ggl'g‘:gilrl:;gﬁ
g[ohup of individuals selected from. the inst directly cc g
with the: contract. This method of contracting' ensﬁres an a'pprcprial;

balance of i i i
oalan ,eve"construchon and/or operating skills at.both the contractor and

Australian Government Contracts

In marked contrast to the situation outlii
3 utlined-above, those ya i
‘;eecat?pl experience of defence contracts in particular, have rem%etridgsrg:lhd(i:llf{"elrl’ vin
ing with the Australian Government as a client. reullyn

The observations and' comment indivi
T L ! s made by individ, i
experience of Australian Government contracts ayre as fol;.éavis):lards based on their

o N iating teams rey the G
ling { are la i
more often than not lack shipbuilding and operating exg:e?‘?sde}mwneldy and

® The prime orientation of teams rep nting the Go i

contracls is from a legal viewpoini r: it . faling
operating viewpoint P ather than from. a commercial and/or.

® The composition of negotiatin, (i
0 C g teams can often i
from the following specific areas of Governmant;: comprise reprasentatives

Naval Design
Delence Support
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Navai Production

Financial Services

Naval Material’

Delence Security

Quality Assurance

Project Directorate

Australian Industry F i (AIP)
Attorney General/Solicitor General.

Because of the muiti-faceted composition of such a negotiating team, there
is often fack of agresment between all parties. Until a harmonised view can

be achieved between these varying il , N0 prog can be achieved
b orand the in lving ¢ alissues.
tn short, negotiating teams rer ing the

or pl P
appear.to lack a common purpose at all times. In addition they lack overall
expertise in resolving and negotiating issues. Part of this lack of expertise
can be attributed to a lack of shipbuilding/ship operating experience.

*® The comments set out above provide background to the most common
observation that in deating with Government, lines of communication are very
complex and as a-result the achlevement of a final decision in respect of an
aspect of a-contract is most difficult..

The above comment made in respect of both lines of communication and the
decision making process is exacerbated in those contracts where separate
technical suppor/advice facilities run concurrently with the prime contract.
inthese instances the lines of communication between the various parties to
the contract are-even more complex with the resuit that there is no direct
route to a decision- maker.

& When such contracts are finally negotiated, the commercial aspect proceeds
smoothly provided no problems. or'contractual variations are encountered:

When confractual problems arise the experience of individual yards is that
there appears to be no system for a satisfactory resolution of the matter in
question. This situation is particularly noticeable when the problem arises
from the Government side of the contract and it involves escalation in costs.

The praclical experience of the yards is that resolution of such problems.s
very hard to achieve, short of legal action.

In the light of this experience, individual yards have separately reached the:
conclusion. that there is a need for a major review of Australian Government
contracting practices, particularly as they relate to naval defence contracls.

Because the monelary vaiue of such conlracts is so great in refation lo the
financial resources of any single yard, the management of these yards are now
demonstrating some hesitancy aboul the commercial consequences of such
contracts.
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The above and di clearl ‘the need
Australian Government to ensura that ils contracts ayre fair and equitable and p%lm
the of Individual yards as waell as the requirements of govern-

menl.

In this regard, there appears lo be a need: for two separale contraclual
arrangements. The lrst arrangement should encompass the cons?rucllon of a single
vessel or the iead vessel of a Class. The experience gained'from the construction of a
lead vessel, would provide valuable background against which a separate arrange-
mgn'! ::r\'l‘l:?age neqollaclls('j I'O{ follctaw ;)gg;ss:la. By imp! ing such arrar

i ‘commaercial interest of bol| C
can be fully protected. fre andthe c 9 yard

Summary

© From thelr experience of Governments as clients, Association members are
in agreement that:

State Government contracts are: lly satist y from a cc i
viewpoint,

Austrafian Government contracts are: generally unsatisfactory from a
commercial viewpoint.

® The Association is firmly of the view that there is an urgent need for the:
Australian Govevnme_nt to modily its contractual arrangements to ensure that
they are fair and equitable and adequately protect the commercial interests
of individual yards.
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SECTION 11.
Defence Significance

Over the past decade, the Depariment of Defence has consistently declared the
need for the maintenance of an Australian shipbuilding industry. The Department's
view Is. that the industry represerted by its own. yards and commercial yards is
required to provide a capability to maintain, repair, refit and modernise naval vessels
in peace and wartime; and'to construct minor naval vessets in time of war. The:
Department has also been consistent in its view that the commercia! yards of defence
:lmtog'k:‘slgnmcance would be those simitar to the yards which are members of the

ssociation,

|n addition to this view; the Department has aiso indicated that it was concerned
for the continued viability of the activities of {irms which provide support for both
naval and commercial yards and for the continued training of naval architects, Such
an infrastructure is seen by the Department as underpinning Australia's capacity to
construct naval vessels,

From the foregoing sections of this paper, it is clear that the decline in activity
confronting the industry in coming periods must be of great concern to the Australian.
Government in.respect of its strategic navai defence planning.

Whilst the demise of theindustry thal constructed large commercial vessels was
of noil diate defence ic signilicance, it must be ised that the loss of
this activity has seriously eroded the training base of the industry and has weakened
the infrastructure supporting both naval.and commercial shipbuilding.

In coming- periods, the contracling demand for small commercial vessels will
cause further contractions in the size and significance of the industry. This
development, will result in a further erosion of the training base and infrastructure
support. for the Industry. In addition to a' contracting local demand for small
commercial. vessels, the existing commercial industry will be exposed to. an
increasing leve! of international competition.

The degree and intensily of this competition is being sharpened by increasing
hourly-costs of employing labour and a shorter working week. Belween 1684 and
1886 the current level of bounty will be reduced from its existing level lo a level of
20%. Whilst this reductiori in the level of bounty is based on sound economic theory,
the consequence of this reduction in bounty-could result in further capacity losses,
particularly if individual yards meet with only limited or partial success in their efforts
to maintain orimprove their international competitiveness.

Because of the adverse impact of further reductions in Australia’s shipbuilding
capacily on sirategic naval.defence planning; there is an obvious: need for the
Government to focus increased atlention on the current situation of the industry. This
altention should reveal a-need for a conscious effort on the part of Government to
ensure a viable commercial shipbuiiding seclor. In this regard considerations
relating to international compelitiveness; and other economic theory, may have lo be
subservient'to the requirements to sustain a viable naval defence strategy.
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The Assoclation believes that it was through a recognition-of this situgition that
the Austrailan Government has actively pursued and encouraged Australian Industry
Partici P p uch p have benefitted: industries in
Australia, notably the, aircralt industry, However, In relation to the shipbuliding
Industry AIP programmes, oiher than those Invalving the construction of ships in
Australia, are of limited valua.

Whiist it may be praclicable to manufacture aircratt components in- Australia
under AIP programmes, the same. cannot be sald of ship's hulls or even. paris of
ship's hulls, Even if such a practice was lly feasible, no amount of such
AIP work of this nature would provide the full range of expérlence for Australian

Industry in the construction, outfitting, testing and triafs of ship's hulls and associated'

equipment. Because these are the sXilis that are central to the task of shipbuilding,
malor ship repair and converslons, thelr retention and renewal on a continuing basis
{n Austraila can only be achieved by ship construction on an on going basis,

The following ¢ arrived at y by the Joint Parifamenta
Committee on Foreign Alfairs and Defence, setout in paragraphs 3,37, 3.38'and 3.3
of that Committee’s report "An Aircratt Carrier for the Australian Defence-Force” are
particularly pertinent in this context.

These comments, which dea! with the cc q for the Al li
tsrﬁlpbuildlng Industry resulting from deferments of orders for naval vessels, are as
ollows:

3.37 Unless given continuity of new construction and/or major refil, modernisalion
and repair work, capital equipment replacement and pursuit of modern ship-
building techniques and advanced technology cannot command the necessary
return on investment in commerciat yards In order to foster & viable and modern
industry. As the Industry declines, so do the various tralning capacities, within
the yards themselves and at training institutions which are marine oriented. The
pool of tradesmen and technologisis skilled in shipbuilding and’ marine

+ englneering in Australia Is shrinking rapidly: The capacity of the industry to
"atlract additional people for specific' shon-term, non-continuing projects is
severely eroded. Itis a matter of record that of 1700 works and staft employees.
of the State Dockyard at N who were in 1977, only some
10% sought re-employment when further shipbuilding opportunities bacame
available in 1979,

3.38 The defermant of the second replenishment ship and five patrol boats, which
were (o be built in Australia, exacerbates an already severely depressed
situation. Modernisation and maintenance programs provide some opporunity
for continuing work, and to hold together work forces and maintain skills; the
deferment of these further exacerbates the situation.

3.39 If and when the time comes to reinstate building and maintenance programs,
there is a very real probability that the capacity {0 undertake or contribute to the
work in Australia would have been lost. Even it they do exist, it is likely that
consiruction and maintenance times will be langthened considerably and costs
increased accordingly, 1o preserve job continuily.

A study of these conclusions indicates that this Committee has independently:

idenlified the same range of problems confronting the industry as have been
identified and presented in this paper.
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Summary

® The Association believes that the forecast contraction in the Igvel of local
. ahipbuilding activity will be a matter o[ o the
particularly from a gic naval d p

¢ The Assoclation believes that whilst AIP programmes are of distinct benefit to
industries such as_the. alrcraft industry, their relevance to: the locat ship-
Building industry are only of limited valua; The most effective form of AIP Is
the construction of ships in Australia.

© The maintenance of.the defence capability of the industry would be greatly
assisted by a.continuity in defence orders.
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SECTION 12,
Future Direction Of The Industry :

The common view of the yards which are members of the Association Is that in
the future the industry should concentrate on those markets that it currently services,
TheseI markets include the market for less specialised and general purpose naval
vessels,

The reasons supporting this view are refated to a recoghnition of the competitive
position of the industry. It will be recalled from previous discussion that the industry
suffers from disabilities in respect of both material costs and the costs of employing
labour by comparison with overseas yards. However, by using innovative design,
maintaining high quatily standards and maintaining ciose relationships with local
clients individual yards can bridge; in- part at least, the competitive disabilities.
confronting them in terms of labour and raw material cosis.

To undertake the construction of large vessels, such as was undertaken by
larger Australian yards in the past, exisling yards would expose themselves (o
compelitive pressures which could not be offset in. the manner described above.
Large overseas yards have developed standard product ranges and have invested in
high production technology. When these two factors are combined with volume
production for world markels, even in lhe current depressed climate, very com-
petitive building costs are achieved. In most instances, these costs can be made
more atlractive to potential owners through the effects of government assistance in
the form of subsidies and credits. Under these circumstances, individual yards
recognise that whilst these conditions prevail the construction of large vessels
cannot be undertaken in Australia.

Itis a recognition of this situation that has led the members of the Association lo
the view lhat in the foreseeable future, shipbuilding in Australia will remain confined
principally to servicing the needs of the local markets for small specialised vessels.

The resultant. fulure size and.structure of the ndusiry will therefore be shaped
primarily by the demand generated by these markets, Other factors.which will exert a
bearing on the size and siruclure of the industry will be the demand for locally built
naval vessels and the degree of success the industry can achieve in penefrating
export markets in future periods.

Summary

® Members of the Assaciation believe that in the loreseeable future, ship-
building in Australia will remain essentially confined (o supplying the needs
of the local commercial market. lor small specialised vessels. )

® Carelully planned and managed the local consiruction of naval vessels has
the potential 1o shape the size and siructure of the industry in the future.
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SECTION 13,
Synopsis

Each of the preceding Sections congluded with a summary of the mgjor
points made. The following. is a cor n of those and
represents.a condensation of the paper.

o During the 1870's the present policy of the Australian Government towards
shipbuitding was evolved.

@ As a consequence of this policy, the Australian industry has developed a
specialisatlgn towards the construction of vessels generally below 6000 tons
gross register.

© Aided by telatively buoyant market conditions and naval vessel construction,
a Fated of Gl 5 €o ion has been in evidence.

® Since impfementation of the present assistance policy the industry has
iSf:chEd g1 1.7 millionin new plantand (aclmses.Approxlmalelyﬁp% ofthis
investment has been directed specifically to improving productivity.

® The tolal workforce of the industry is approximately 5000 persons. Of these
some 3000 persons are directly engaged in ship construction.

® Association member yards account for approximately 95% of total industry
activity.

® The industry is confronted by very weak market conditions over the nex! five
years, a siu?lalion which has already precipitated retrenchments and closures
of smaller yards.

. ing 1983 and. 1984 a downturn of approximately 60% in demand 1s
%:gcags(. Between 1985 and 1986 a modest recovery in demand is forecast

@ The size of the industry, and its workforce will decline to match the size of the
available market.

® A more consistent Government ship conslruction programme would assist
the industry in coping with the problems of the next five years.

@ The operations of the Ships (Bounty) Act 1980 is proceeding smoothly and
effectively.

® The present leve! of bounty provided by the Act.is finely pitched in-relation.lo
the competitive position of the industry,
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® Over the next live years the competitive posttion of the industry will deteriorate
due principally to wage cost increases and other labour related costs.

* The loss of i 3 construclion p will also contribute 10 a.

decrease in international competitiveness.

® The inability of yards to compete in highly compelitive international markels
18 also severely restricting the maintenance of speciatised construction.

® Strategies to deal with the problems of the next five years include manage-
ment training, [*] tives and the introductlion of new technology
and modern work praclices.

Conditions within the world shipbuilding industry are expecied to remain
depressed until'the late 1980,

Overseas Governments continue to supportyards with assistance In the form
of subsidies and credit.

@ In the light of the very depressed world industry, the Association maintains
that existing conlrols on imports of second hand vessels must be retained o
ensure the survival of the industry.

The industry continues to depend heawvily on apprentice training and other
internal training programmes 10 maintain its skilled labour torce.

¢ The Association is concerned about the long term future of the only formal
Austratian course for Naval Archiecls.

*

The Association 1s concerned aboul the contractual arrangements of the
Australian Government for naval ship construction. Association members
believe that there 15 an urgent need for these arrangements lo be changed.

-

The impending conlraction i the local industry will be a matter of great
concern 1o the Australian Governmentin respect of naval defence planning,

® The consequences of this contraction have been separately identified by the:

Jont Parlamentary Committee on.Foreign Alfairs and Delence in their reporl
“An Aircrall Carrier for the Austrakan Delence Force.”

& AIP programmes. other |han lhose nvolving the construction of ships in
Australia. are of only imited signiicance to the industry.

In the foreseeable future shipbuilding n Australia will remain essenhally
confined 10 servicing exisling markels

Carelully ptanned locat naval guveinmenl vessel construction programmes:
have the polentia! 1o shape the ulute $i2e and struclure of the industry

a5
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SECTION 14.
Recommendations

inthe light of the analysis set out in this paper, the Association recommends the
following courses of action:

1. That the present support arrar ts inh in the Ge 's ship-
building policy remain unaltered.

2. That Government examines the prospects of planning and managing its ship
construction requirements lo provide greater predictability and continuity of
work for the industry. In this regard, the Association draws aitention to the
multi-year funding legisiation used by ¢ g

3. That. the Unions associated with the industry join with the Association in
investigating approaches that will maximise the benefits of the introduction of
new technology and modern work practices.

4. That the management of EFIC join with the Association in investigaling
approaches that will result in the full utilization of its finance facilities for
export orders. In this regard, there is also an opportunity for the Government
to participate in this review to ensure that the national interest provisions of
the Export Finance and Insurance Corporation Act are {ully utilized.

5. That the Government join with the Ag;socialion in an urgent review of s
contractual arrangements for naval ship construction.

6. That the Government take action to redress the ndustry’s loss of compelitive
advantage occasioned by the removai of the 2% revenue duty which applied
te imported vessels,

46
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APPENDIX H

Department of Defence 'Review of HMAS Tobruk

Board of Inquiry Into the Death of Naval

and associated

internal departmental corxrespondence

The Committee and the Australian

Government Publishing Service are not
responsible for the quality of reproduction

appendix.
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N137/3/262
pews. 381/83

REVIEW OF HMAS TOBRUR BORRD OF INQUIRY INTO THE DEATH OF NRC DAX

DGFM

For_1information: CNTS

References: A. DGFM minute 0553/82 -0f 3 June 82
B. DGND minute 507/82 of 4 Jun 82
C. CNTS minute 467/82 of 15 Jun 62

1. I have noted the content of the review undertaken
by DGFM into the Board of Inquiry report and I agree with
the recommendations contained ip sub-paras 168 c,, to 168 g.
and 169 a, to 169 v. You are reguested to consult ‘with
DGNM, DNLS and DNRC as appropriate to draft su:.table
correspondence to. give effect to those recommendaticns,

2, With regard to sub-paras 168 a. and 168 b,
CNTS is being asked to take the action proposed by him in
para 4 of reference C..

3. DGFM. is to be commended for the depth and. breddth.
of this review and the attent;on to-detail which he has
demonstrated.

[ sooyen. ndn,v: !

21 Jun 82 (P. H. DOYLE)
Rear Admiral RAN
Deputy Chief of Naval Staff
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NAVY' OFF1CD

. N137/3/252
) "'\E"' ;, II"" TODPUK PONSD OF THOUTEY TWEO THE IXNS 35%./82
cNTSE
For Infornztion: DGFM
Peferances: 2. DGFM Minute 0553/82 of 3 Jun 82
B, DGND Minute. 507/52 of 4 Jun 82
' C. TS Minute 467/82 of 15 Jun 2
1. You are reguested to undertzie the esaminatio

pronosed in hara &' of Reference C and advise me of the outcome.

(SGD) P. H. DOYLE

(F.2, DOYLE).
Reay Adniral &0

21 June 1933 L Denuty Chief of Raval Staff



Sublece:

effects of the. partial exclusion. of RANTAU in

[INT)

(1T 43 1]
Reterarice; CNTS 467/82

Doneriment of Detonae:

MINUTE PaPER

BEVIEW OF HMAS TOBRUK goamp or Ino IR
INTO THE DEATH OF NEC DAR L INQUIRY

DCNS

For ;nfomnt;on: DGIM

DGND

Refersnces: A, Review of Board of Inquiry

B, DGFM Minute 0553/82 dated 3 June 1582
C.. DGND Minute 507/82 dated 4 June 1982

Reference A is forwarded It is a mo.
. st
et iy e IS b conpn DS, Ty e
document concurrently wi. ok tc-mpmd““ s
TespongibyLreis® Y with undertaking his d 3ing Qay~to-day

2. I agz
paragraph 169.9 ee generally with his recommandations in Reference A

3. Reference C, in my view howe

ver, roperl
the. ::t::nlg;t:s:;:dcén tgag:qnph 168(a) éng (g)f ¥ fh:é::gg‘:hat
Tecomnendation at 168(:).‘ Otion in this pooposal with the

4. ¥ou may conclude that it ma;
y be more appropriate f
Egitt: task CNTS to establish the validity of Dsgg'lpcqnclus::ns
avy off‘sce drawi.nq amendments created a leakage path for
. %

the gas - back =)

P n thi
degree which significantly contributed to 'u::zac:isengfth toa
S. With the exception of the above, I agras broadly with

Paragraphs 6 and 7 of Reference B, but I would like to
4a
:;.tcnti?n also to the involvemcntland complicating aspuc::wof
¢ Project management responsibilities and also the unfortunate
als.

7/ 7T
15 June 1982 (o.F. L¥NAM)

Rear Admiral, RAN
Chief of Naval Technical Services
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Subject

Desasnment o Detenee

MINUTE PAPER

e T e
LT es [ TT]
N137/3/262
Reterence: DGND 507/82

HMAS TOBRUK -~ REPORT ON BOARD OF ENQUIRY i
1 Bimidlesl, Dbl o alns il poinnsf ol o ca M S
Z.&g’éxavﬁiﬁw €6, { ety d./;-«“f' oy Mdatmimtnels &

trn ] Caliim I/< AR ”Ié/\-vﬁ-/[f”wvnzé M-r(n./—'-
_Dor (of1-2012) by 1 eo i () Lo Bl & Gtk v, 066 o fortpurt, o
PTh,  Denk bt KD i tbmrend) WS b Gt s
el ol @, . ol 8l Lt s H €2 st L
Aol v s . AF lams. DAL § oisinn
[y VAR o Kie BEnlons 0 Dhn DA s, T ok
Referances: A. DGFM Minute 0553/82°dated 3 Jun 82. frram sty 1=
B. Telecon DGEM (CDRE Holthouse)/A/DGND, ™~ 7 ?’4
(L.S. Knight) am, 3 Jun 82. g

v

1. As rasquested vide Reference B I have in the time
aveilable (about 3 hours) read Reference A and pages 1 to 54
of the review document attached to Reference A in order to
be aware of the contents. As DGFM suggested,such a short period
is insufficient to pursue in any but a cursory fashion the
validity of new material introduced since the matter was last
discussed in February 1982 nor the validity of conclusions
drawvn therefrofa.
2. Due to DGFM's immediate parsonal programme and dasire
to. forward the b P ing . he has

perusal I return the f£ile for

the for req
The f£ile and attachments

0 repo:
réquested that after a brief
similar perusal-by DGNP. I
and in the circumstances will comply.
is therefore returned herewith.
rusal of the report I have been generally
imp: - of the report, the wide scope of the
investigations and the apparent logic of the conclusions and

dations deduced P 7 2 of the report
correctly indicatesthat such a wide scope is necessary to decide
with CONFIDENCE the factors which lad to the tralgedy but alsoc
introduces the fact that the cover hasS sometimes been
superficial due %o capacity limitation. Nevertheless the
report do#s state its conclusions and recoemendations with
confidence.

4. The report identifies design difficiencies and at
paragraphs 169 r and t recommends CNTS {DGND) action to conduct
3 design deficiency review and a review of design validation
proced . I wholeheartedly with these recommendations.
5. Paragraph 168 however is cause for a great deal of
concern. After summarising apparent individual errors of

Judi it v ds that individuals and organisations be
advized by personal lett

er from DCNS of their shortcomings or
lack of appreciation of the dangers of their actions.

3. In my short pe:
d th

The
agraph iz not s ific in this regard and apparently leaves
E;: grragtinq of t:hg.gat:tcr to DNLS and DGFM. I can only assume

that such letters ars to be regarded as letters of censure.
To me justice demands that guilt be established bsfore censure

occurs.
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6, In this regard I find that Tagraphs 168
and 169 r and t are inconsistent, %l gopgr: c::e;.u;:s :!'u:
Cross connection of the vent Pipes and extension of the vents

The recommendation of paragraph 169 r must ba expec

confirm the truth or Otlierwise of this. Plrut;uph::gst:

:l\ll:hbc axpacted to establish the contribution of al) parties

so e design change which authorised the modification.

urely then, and than only can the degree of censure warranted
any person be established in this matter.

7. I wish it to ba recorded that I stro

:h-: any imvediate action in Tespect of p:zaq;gg ?.:;.T:;d b
0 taken and recommand that any such aceion only be taken
where ::gn: warranted by the results of Tacommendations

169 r

{L.5. x¥zGRY
4 Jun 82 A/Director General Naval Dexign
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Sudject:

Fotie

Semento o Doranse ‘,7‘ : E :D

MINUTE PAPER
Relerence: N137/3/262
DGFM 0553/82

’
ons ,ﬂ’m«v PrPeonr
‘DeNs

Reference: DCNS 32/82 (N137/3/262) of 13 Jan a2

2. The attached review of the report of the Board of
Inquiry into the death of Naval Reserve Cadet Kenneth Dax is
forwarded in accordance with the refersnce. The delay,

which is regretted, resulted from the need to explore a broad
field in order to decide with reasonable confidence exactly
what were the £ which buted to this tragic accident.

2. Some new g d has been broken in the of
this review: particulariy regarding the nature of the product
gases, which are believed to have poiscned Dax, rather than
asphyxiated him, A number of ocutside organisations have
asked for information about the accident and one of the
recommendations of this review is that they be provided with

t.

3. The cutcome of the review is a lengthy report, not
all of which goes directly to the circumstances of Dax's accident:
the cbject of the Board of Inquiry. This aspect iz covered

in sufficient detail in-the earliar part of the review and

busy readers may wish to confine theiyr attention to paras 1-69°
before moving to-the general conclusions at para 16l and
recommendations at paras 165-169. More detailed conclusions

are at para 162,

4. Comments on the BOI conclusions and recommendaticns
and the Fleet Conmander's covering remarks.therecn, are at
paras 163,164, and 170 of this review.

S, For sasy reference, copies of all conclusions and
dations are had at Annex A to this minute.

&, This review has concluded, at para 1613 that there
was no single act or omission but for which this tragic accident
would not have occurred. The ship's failure to aerate the
holding tank continuously, created a new and dangerous gas
Source.  The Navy Office design amendment which combined
the Macerator/Collector tank and holding tank vent pipes,

ted a D tial leakage path for the gas: and the.further
Navy Office dscision to cross-connect the port and starboard
vent pipe systems and extend tham up the starboard derzick
kingpost created the back pressure necessary to turn the
potential leakage path into a reality.

ves/2
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6, In this regard 1 gina that paragra) 1
::d 169 r and ¢t are inconsistent. '?h.a g:pg:: c::c;u;:: :!'mt
N 88 connection of the vent Pipes and extension of the vents
0 Atmosphers were major contributing factors to the tragedy
on Tandation of paragraph 169 r must ba expeaces s Y
confirm the truth or otherwise of this. Paragraph 169 ¢
l:ul: be sxpected to establish the contribution of all parties
0 the design change which authorised the nodification
Surely then, and then only can the g £ 2

any parson be established in this l'\qct.:.

7. I wish it to be recorded that I s
trongly disagree
Ate action in respect of agraph 168
:: taken and recommend that any such aetfo.: g:l.ly,hho tnl.n:m ®
ere. found warranted by the Tasults of recomwendations

169 r and ¢.
{L.s. xzaHT,
4 Jun 82 A/Director General Naval ‘Design
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Subject:

Fotie
Oopertmont o Oaianae [ [J’-{:

MINUTE  PAPER
BEVIEW OF HMAS TOBRUX BOARD OF INQUIRY

T
- ,%M/c: PPy
"DeNs

Reterence: N137/3/262
DGFY 0553/82

Reference: DCNS 32/82 (N137/3/262) of 13 Jan 82

1. The attached review of the report of the Board of
Inquiry into the daath of Naval Reserve Cadet Kenneth Dax is

£ ded in ) £k the xel. The delay,

which is regretted, resulted from the need to explore a hroad
field in order to decide with reasonable confidsnce exactly
what wers the fact which ibuted to this tragic accident.

2. Scme new ground has been broken in the course. of
this review: particularly zagarding the nature of the product
gases, which are believed to have poiscned Dax, rather than
asphyxiated him, A number of outside organisations have
asked for information about the accident and one of the
recommendations of this review is that they be provided with

t.

3. The cutcome of the reviaw is a lengthy report, not

a1l of which goes dirsctly to the circumstances of Dax's. aceident:
the object of the Board of Inguiry. This aspect is coverad

in sufficient detail in-the earlier part of the review and

busy readers may wish to confine their attention to paras 1-69
before moving to‘the general conclusions at para 161 and
reconmendaticns at paras 165~169, More detailed conclusions

are at para 162.

4. Comments on the BOI conclusions and recoomendations
and the Fleet Commander's covering remarks.tberecn, are at
paras 163,154, and 170 of this review.

5. For easy rsference, copies of all conclusions and
ions are attached at Annex A to this minute.

&, This review has concluded, at para 1613 that there
was no single act or omission but for which this tragic accident
would not have cccurred., The ship's failure to aerate the
holding: tank continucusly, created a new and dangercus gas
source, ~ The Navy Office design amendment which combined
the Macerator/Collector tank and holding tank vent pipes,

ted a p tial leakage path for the gas: and the.further
Navy Office decision to cross-connect the port and starboard
vent pipe systems and extend them up the starbosrd derrick
kingpost created the back presaure necessary to turn the
potential leakage path into a reality.

e
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7. Had the system bsen set to work properly at:
outset and had the ship's ataff been tlugh‘:”thp: tlyue:yaa‘:xd‘
triined in the operation of the ‘sewsrage ‘system, the new and -
eroug: ' source would not: have davel and; the:
circumstances which genersted the final Aisastrous. vent pipe
system on and extension, would not have arisen.
And finally, had the early warnings been propacly investigated
at the time, the effects of the ship's maloperation of the
plant and the risk inherent in the combined Macerator/Collsctor
tank and holding tank vent pipes could have been recognised
the ci ™

for what they were, and steps taken to

8. It is, in DGFM's view, a of the
on all sides within Navy that all of these circumstances
arose. Having come together as they Aid, a. very asriocus

accident became inevitable. \
A m N .

o
3 82

Annex A:  Copy of Conclusions and Recommendations

Englosure: Review of the Board of Inquiry into ‘the Death
of NRC. Kenneth Dax )
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N137/3/262
REVIEH OF
HMAS TOBRUK BOARD OF INQUIRY INTO
T THE BEXTH OF NAVAL RESERVE
Raference: DCNS' 32/82. (N137/3/262) of 13 Jan 82
BACKGROUND
L The £ollowing review of the Report of the Board of

Inquiry into the circumstances surrounding the death of NRC Dax of
TS ONSLOW, following an accident on board HMAS TOBRUK on 14 Dec
8l, is submitted in accordance with the refarsnce. (In this
veview the term 'daath' has-been usad instead of ‘asphyxiation’ as
used by the Board of Inquiry because it is by no means certain
that the victim died simply from a lack of oxygen.) The delay in
submission has bsen caused by the complicated nature of the
background and the need for considerable research.

2. Upon receipt of the reference, DGFM. circulated copies of
the Board of Inquiry report (TAB A) together with its enclosures
and later, the Flaet Commander's covering remarks (folio 22), to
the Navy Office authorities. listed Dbelow. This review takes
account of the written opinions axpressed by those authorities,
which are attached at folios 26-33 and 38. Representatives of
DNSD and DFM visited HMAS TOBRUK during the course of their
investigations, as did .

3. Navy Office authorities consulted were:

DGNHS ~ Health Services Branch

DGND -~ Design Branch

DGNP - Production Branch

DFM

DHUR

DONS
4. Fleet Staff Officers have been consulted vaerbally, as
have representatives of the General Overseer and Superintendent of
Inspsction, East Australia Area (GOSIEAA) on matters relating to
HMAS TOBRUK's. building and inspection heduls, by ar ¢
with DGNP. Other aextérnal. authorities consulted include the
Department of Housing and Construction (verbally), the United
States Navy (Sewerage and Waste Pollution Control Branch and

Environmental Pollution Control Section folios 39 and 40}, and the
Yarrcw-Admiralty ‘Ressarch Department (Y-ARD) UK, (folios 41-44).
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S. The contributing factors which led to NRC Dax's death are
complex, largely because they stem from a shipboard system -~
Sewage Collaction, Holding and Transfer (CHT) - which is new. to
the RAN, designed by outside agencies (the Shipbuilder 4n
consultation with Mono Pumps), and installed in a contradt built
ship (Carrington Slipways P/L - CSPL) to commercial standards.
Comprehensive ‘as f£itted' information was not available to the
ship, nor to Navy Office, at the time of the accident.

6. The complexity of the issues involved in the "K'OBRUK‘

accident and their im:lrrclaticmhipl have caused this review to
pursue its work over a very wide field and this has been necessary
in order to decide with confidence the factors which led directly
to Dax's death. Capacity limitations as much as the need to keep
the final report within a reasonable size has meant that its cover
has sometimes been superficial and this is particularly so in its
review of the management of the LSH project. Nevartheless the
broad scope has the merit of gleaning the maximim lessons to be
learnt from this tragic' accident .and follow-up should be
simplified by reference to the long list of conclusions and
recommendations at paras 161-162. and 165-169 respectively.

7. In order that the causes of the accident may mbrq readily
be explained it has been decided to include in this review a brief
outline of the CHT principle and a description of the plant as
fitted, as well as the sequance of events involving NRC Dax
himself. An additional benefit of this approach is that readers
should not need to study background and supporting papers except
to pursue a particular issue which has been highlighted in this
review.

8. It is evident that HMAS TOBRUK's CHT system. has been the
source of continuing problems Ssince some 3 months before the ship
commissioned. A chronology of incidents is at Annex A. Without
seeking to pre-empt the conclusions reached in this review it
might be said that a proper appreciation.at the time, of all the
factors surrounding these earlier incidents, ought to have
precluded this final tragic accident. That such an appreciation
did not take place, and that the accident did occur are
attributable in no small measure to the complicated system of
management within which the ship was built, commissioned and set
to work. )

Board of Inquiry

9. The Fleet Commander convened a Board of Inquiry (BOI) on
board HMAS TOBRUK, on 17 December 1981. mn report. of the BOI

10.. The report is brief and is in. the nature of a resume.of
events. Whilst it could be criticised for ‘situating the
appreciation' (its exclusion of poiscning as a cause. of death led
inevitably from the line of questioning pursued; as did its
conclusion that the CHT system in TOBRUK is inherently dangerous),
BOls do suffer time and information restrictions from which. Navy
Office is relatively free.
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.
. ce to say, the factors contributing to NRC Dax's
é:ath nrcs‘:uta?ltold and Ythc BOI has not explored th-n‘\ adcqulttcly;

it been more inquisitive it might have p;ovokod a dé.f ;fon
résponse from the Coroner (who has accepted the BOI n :g:
without formal inquiry) and perhaps from the Fleet CQmmandor,tﬂu
it is unlikely that it would have materially reduced Navy Office

work in the conduct of this review.

- and' recommendations of the BOI and of the
:‘i;lt < Tho‘concluf_lionl ly., are &i d at paras 163, 164 and
170.

Post: Mortem Findings

d from
3. examining doctor has stated that NRC Dax die
ési'cbra! T;‘:d.m iariligng from an inadequacy of oxygen (hypoxta()’
which he has attributed to inhalation of vomit. DGNHS has pfin ;
out at folio 27 that whilst this conclusion is reasonable in ;)e
circumstances, (lacking knowladge clf‘ w:;t:hl:adhhzzperb\:t:nond?:::th,(
; ble that the hypoxia gl a
:Ztr;:;utsg;:itc breathing an ofxyz;n-lcarved.:tgsffhor;; ra.x; p;x‘:::
ith toxic levels of other gases < 1
to'.g. cthu‘:tgh.‘dhw specific questions ODGNHS has stated in part
(folio 38), that:

Con he
Congcentrations of hydrogan sulphide (HzS) of t
ord:r‘ of 50-200 ppm will cause loss of sense of

small,

b. long exposure to relatively low concentrations of
H2S will cause death.

Death occurs rapidly at high concentrations, say
above 600 ppm.

3 ffects
. There are identifiable physiological e
¢ resulting from H2S exposure but they would not
normelly be noticed in a post mortem examination.

s certain that other gases were present (sae
é:ii‘o 301\&!0: gas models). It is not feasible to utabl}ilsh
concentration levels after the event but experimental ev;danccib::
come to hand which tends to "?bﬁ“ ::hl:n r:x;z:ercgdpc;:s bie

X in the ullages o . nl

g::f;:::‘:ﬁi;::a 139 et zegq). On balance it appears that the most
dangerous of these gases, hydrogen sulphide (H28), could Q:have
been b . rations sufficient to cause death, contrary

t in o
to a conclusion of the BOI.

ertainly breathing an oxygen-starved
s, when he collapsed, it ca!;nc;‘tlzg

d whether the vomit found in his lungs was inha ;
;::o.?éul.x:.-toppod breathing, or was drawn in afterwards. All th:h
can be determined is that NRC Dax Jdied, either from hypoxia

lm breathing an oxygen starved atmosphere, and/or
:'ke\iﬂib:ht:f:ao:o :émvomim or from the effects of breathing H2S

contained in an oxygen starved atmosphers.
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16. Despite the post mortem finding, there is a very strong

inference that NRC Dax was poiscned by HaS.

Advice Given to NRC Dax's Parents
17.
7 NRC Dax's father is a long serving Naval Reserve Cadet

Patty Officer. K
aceident. s was not on board HMAS TOBRUK at the time of the

i8. Mr and Mrs Dax have made sev:
. eral ean : ;
::;l;o.:it?; about the circumstances of their q.uoi:'i: .d:lft:h'n.xl:é
Sorares mco respondence are contained on Navy Office £ile
N2/a/e . . re signs that they may be considering legal
+ The latest advice given them was to the effect that: 9

a. Their son died from hypoxia (lack of {
n o
the post mortem attributed to inhalation ?tg.vl;h:‘.‘i‘:h

b. He had felt seasick and a
. . appears to have gone t
heads to be sick. Therein he unwit;ing%.y braz.t;;v.::l
an oxygen starved atmosphere and lost consciousness.

c. He would have suffe
e perould b red no symptome other than

4. Oxygen had been displaced from
C the heads compar
gy Sewage gases leaking from the collectionn:’an):m:r:
eficient water seals in the heads bowls. ‘

e. The loss of water seals mi
ght have been due ¢t
evaporati -
deffgionc;? or to syphoning rasulting from a design

£, Investigations continuae.

g. The Coroner had accepted that d
hypoxia and no ingquest was expectad.gath vas due to

SEQUENCE OF BVENTS IMMEDIATELY SURROUNDING. THE INCIDENT

e e e e S o ey

i9. NRC Dax and 29 £
ellow sea cadets oined

3:1.':1’11::::: 0800 on 14 Dec 81, for three days’ l-ja :;ainz::?ux’ﬂiin
Troope n mdd ated in No 6 Troops Mess, 4C4, and were to use 3CY{
Troops. h::d:' w}ﬁ:}’;tg::;.fl: rou;: to the cafeteria led past 3Dz4
tha’lupervinion dch the uncr. able to use, also. they were under

a officers and a :
was covered by the usual sort of XOTM ‘(a‘ll"AB :‘};.-it pr,lqneo on board

20. The ahi i

P sailed at 0957 and at about 1530 aerat '
smin%uzv:x;i%:‘iiuzfp:::t:::agc hdl‘dingicank- began,. .:: 3:: :;3

¢ on. proceeding to sea (sa
regarding need for continuous a 1 Cinned for
e g gieed for continy theration).. Pumping continued for
TS RLE an hour, tl: ng e usual (Q/A 226, Q/A 294 and
. e ship. Pumping was su

1600, on the orders of the MEO(Q/A 483), follwing‘p:-.l;i:tic::a:}.’g::
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to the Chief Shipwright by the POMED who had r ived a report
from the CPOCOX on behalf of soms NRCs, about the smel)l and its
effect on them (Q/A 111), in the vicinity of 3DzZ4 heads.

21. Zarlier, at about 1600, NRC Dax was in his messdeck in
the company of witnssses (Q/A 143). Like other cadets, he appears
to have lain on hie bunk and had been heard to remark lightly t
he could hardly breath because of the smell {Q/A 133). 1t app
that he may in fact have bucome seasick (Q/A 24) socon afterwards
and gone to 3DZ4 heads where¢ he entersd a cubicle, closed the door
and érouched or sat on the deck, apparently in order to vomlt into
the bowl. He lost consciousness whilst in this position and
collapssd against the inwards ning door (see photograph at
TAB D), which made his subsequent rescue difficult. It. is
possible that he was there when the NRCs at para 20 first
complained of the smell but they were unawars of his presence.

22, pax was discovered by NRC Pullen and another cadet .not
long before 1615, when Pullen entered 3DZ4 heads to see if someone
had forgotten to flush them after use, thereby accounting in his
mind for the smell. When Dax did not answer a call, fullen
realised something was seriously wrong and went for help. Unlike
the NRCs at para 20 Pullen doss not appear to have been affected
at this stage, other than by the smell (Q/A 55).

23. NRC Pullen ran to his messdeck for help but found
everyone asleep. Back in the p g ¥ he 4 LSETC3
D.I. Hughes 8113014 and ABETW G.J. McLeod 8124711 who followed hini
to the heads, which they all entered. They called to Dex and
tried to open the door against nhis weight but without succeas. At
this stage Pullen began to behave oddly, as if drugged {Q/A 280)
and Hughes realised that thexe was danger. He ran to HQl, and
telephoned the OOW to raise the alarm. Back in the passageway he
encountered LSMTP S.R. Wilson 5116012 and togeth they re d
o the hsads flat, -where they found Mcleod ‘very drugged and
getting nowheras' (Q/A 286), attempting to telephone HQL.

24. Hughes realised Pullen must still have besen inside the
heads compartment. He entered and found the cadet sitting on the
deck, semi-conscious (Q/A 286) and dragged him out. wilson and
Hughes moved both casualties into the next compartment.

25. There is no evidence of a generzl alarm being raised or
of an Emergency Party muster. However LSMTP G.R. Bosworxth R107478
now arrived in response to Hughes' HQL report, carrying a
Hormalair SCBA. Hughes and Wilson began to help him into it but
Hughes realised that Bosworth was too big and the SCBA too bulky
for Bosworth to get to Dax. Haghes. with the experience of his
two previous entries to the heads compartment, rationslised the
danger (Q/A 287 and 313), took a deep breath and went inside. He
enterad the cubicle two removed from Dax (the intermediate cubicle
showed 'engaged’ but was empty) and then scaled across the top of
both partitions and got down to Dax., He dragged the cadet clear
of the door, opened it and began to haul him out of the cubicle.
Bosworth took over and the rescue was completed. It was now close
to 1615 (para 17 of BOI report and see also Q/A 505 which suggests
that the rescua was completed a little earlier than 1615).
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26, A sketch of the heads layout is at TAB k.
from Q/A 342 th ged* indicator on the adjace

27. Meanwhile LSMTP Wilson had also telephoned HQl and asked
for the Chief Shipwright to be called. After an interval and not
having heard a Pipe for the Chief Shipwright, Wilson went to HQL
himself, to suparvise a further pipe (Q/A 324). He encountered
POMED Acc S.T. Dean R106535 on the way and directed him to the
scene of the accident.

28, PO Dean was apparently returning from his visit to the
Chief Shipwright's cabin (para 20). He reached the area at about
the time Hughes Te~entered the heads to rescue Dax. Pullen was on
the deck and Dean took him to the weather deck and left him with
several other cadets before returning to the heads area on the
further advice of Wilson, to find Dax outside in a cyanosed state,

29, Dean appears to  have attempted mouth to  mouth
resuscitation but encountered vomit (Q/A 301) although Dean's own
testimony was that he first checked that Dax's mouth. was clear
(Q/A 497). 1n any case, Dean sent for an oxy-viva, sucked out the
patient's throat ana applied oxygen. There may have been a slight
pulse now (Q/A 301) but it was immediately lost and Dean and
Hughes then applied cardiac massage which tended to. expel. the
contents of Dax's stomach. This added to Dean's difficulties in
the confined space and he ordered the cadet to be takan up to the
weather deck. Hughes carried him Up and then Hughes, Dean, ABMED
Foley' and LEUT A.T. May RAN (the incoming Supply Officer)
contizued cardiac massage thers.

30. On arrival on deck Dean directed one of those present to
keep notes, and the .first entry shows 1615 (Q/A 505). about 10
minutes later Dax's colour began to improve and at 1655 a Pulse
was astablished. However Dax's eyes remained dilated anad glazed
throughout and he showed no sign of breathing spontaneously. Dean
became worried about Dax's accelerating pulse rate ang
administered Xylocard at 1730 to slow it down. At 1737 the
patient appeared to dry reach, or suffer a cough spasm (Q/A 520/1).

31. Dean had sent word for the Commanding Officer (CAPT K.A.
Doolan RAN) when he first saw Dax's condition.” The CO visited the
scene (Q/A 515) before returning to the Bridge to arrange for a
medevac. A civilian doctor arrived in the Wales helicopter at
1750 and took over management of the patient at 17s52.

32, The o di 4 an_intubation, and administered a
drip and further drugs (Q/A 525). He recognised that Dax'sg
conditions was grave and the medevac was effected immediately,
departing at 1843 for the Royal Brisbane Hospital.

33. NRC Dax remained in a coma until 16 December 1981 when he
died. The post mortem certificate is at TAB B,
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iously from
. Oth affected personnel suffered var

3:oainul? .!.‘;ls of co-ordination and headaches. All r;cgvo:;i
quickly and had no after-effects., They were not examine Yy

doctor at the time.

HMAS TOBRUK'S CHT SYSTEM

how the CHT
35. 1lowin: aragraphs describe briefly
3iwugo uy?am tic.’n TOBR!?K ia- int.ntiod to :oik-coicé:oiurgkt\;;-cg;ta:::
3 30 where DNSD's Environmenta
1::..3;3« the system's .ho::cox;ir;g:cta::icgrggc:u& ';&I;f.ign;;
ins some errors o
::::gi..:a:g:u, c::t:.g. They do not invalidate its conclusions.

36. Unlike the sewerage plant in HMAf ST;\{HAR&::: ;::mpi:l,(
TOBRUK's CHT' system relies. on aerobic ges T, 2w
his is intended to avo
decomposition which occurs, and t frend e e i
of dangercus. gases, and foul odours.
g;;::;:ﬁ:e to bot:‘rg aerobic and anaerobic systems is at folio 30A.

g t a ship to
B urpose of 2a CHT system is to permi
:Zinlit :l?: 4P nﬁ. zone and ¢o enter and berth in ab ::rgg:r
without discharging either -;mage ﬁ:::yc!;:::;x)') i‘x)\f:o J‘. r..a:
laundry, galley., sick bay etc drains ‘ Sriohe sea-

t necessarily as string
{The greywater restrictions are no sarily as stringent as
the rules governing raw sewage). Between  Sile and 12 mile
he discharge overboard of sewage afte

;:‘.:é::;cdt through thz CHT lyl;.!!m i}.ls f;tﬁs;?;t:;edag‘),(::go;t: :3
i ds and all drains shou.
T:I:nl}}im::ﬂ-:‘:h:p, and the CHT aystem washed through and shut

nts of the holding tanks are to be
Pompad hg RO, ihe co:;:h:: directly into the metropolitan

ired
gm;:goou:ys‘t'em r??r‘}xxic; 'is the case in Brisbane town), or into
sawage lighters.
38. HMAS TOBRUK's system comprises two Holding tanks (P&S)

ith
i Collector (M/C) tanks: three associated w:
:::h .:;ldtcg‘r:::!:./ Heads and urinals (blackwater) driain t‘::) ::ee
M/C tanks which are pumped automatically from time to t 1:2,“) the
holding tanks. Laundry, bathroom and galley (grey:oud
sickbay drains go directly to the holding tanks, or over! .

ive both
. tionally the forward M/C tanks rece
g]?nckwatofxc::d gr-ywa'ccz drains,kth-reb})‘( ;:;ng));isyi:gt themgiig:

t the holding tanks muc . .
;K::::e.r:::citicd otherwise but this departure from guidance is
not a factor in NRC Dax's death.

g nt ship's
B Office design ‘quidance was that all permane:
:gnpany P:‘::dyl should dx:agin tg the butt-i( :/ir::::-,oni;?vi;\g.r:g;
midships and forward tanks for embarke: Lot mE ey
long periods, see p
enabling them to be shut down for ‘ e, bara 10 of
t accident, it has been esta
:::!i:g E\g;ubaiol'olgd::gp':‘conpany h'aads‘aa)ct:ua%*l;y di;cha:g: otfo ::2:
C tanks (para 12 of folio 30). e releval
gis:?és:enflrom ?;r:!idanga‘ will be discussed later (para 71h).
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41. The M/C tank transfer pumps are operated by hi

level switches with a time clockPovnrridup- Alarmy -wf:chaonf :::
also fitted; as are remote reading contents gauges. Thus M/C
tanks are pumped down to the low level, as required, and never
less frequently than every 12 hours. The low levels are presently
set at 6-10 inches in order to protect the transfer pumps from
losing suction and burning out their rubber stators. In the case
of the port midships M/C tank, some 1,04 tonnes of material
remains in the tank below the low level cut-gut.

42. The M/C tank transfer pumps suck through electrically

driven macerators (chopping blades) so that only liquid car g
fine slurry is transferred to the holding !:.\nkl.y 4 rying 2

43. Each M/C tank has only one transfer pump and macerator
unit. A breakdown or block would itate peither shutting
down the associated heads during the repair, or directing their
drains  overboard. (This  lack of redundancy would have
debilitating consaquences should the breakdown or blockage
necessitate tank access when partly filled. A ship-check will be
necessary to establish the likelihood of ‘such a circumstance.)

44. The contents of the holding tanks are treated at pre~set
levels with calcium hypochlorite (caocly), in order to
chlorinate and disinfect them before digscharging to the
environment. This may not be necessary 4in harbour when
diuc}‘xax.:ging to mnicipal mains. The chemical is a strong
oxidising agent and needs care in handling and storaqe‘ {para 40 of
folio 30). Mixing is controlled by hand; dosing is automatic.

45. Air must be bubbled through the contents of the holding
tanks whenever the tanks are in use. The air is supplied by two
smal].. blowers backed up Dy an emergency cross connection from the
ship's compressed air system. Constant aeration is necessary to
prevent the onset of. anaercbiosis and the generation of dangerous
and foul smelling gases (cf intermittent use of air blowers at
para 20}, including hydrogen sulphide {H3$).

46, The characteristics of product gases associated with
Sewage treatment generally are listed at page A~3 of folio 30A.
Ammonia, which is a product of aerobic digestion, is readily
solubl? in water and should have 1little significance as an
explosion hazard, unlike Hp5 and CHy. i

47. CHy was assumed by the BOI and subsequently by Fleet
feadquarters and within Navy Office to have been greun{. anyd there
was a strong inference that it had played a big part in Dax's
asphyxiation; (BOI report paras 13 and 22 and folio 30 at
page 6). As discussed later (para 139 et seq), it is now almost
certain that there was little or no CH4 present, at all.

48, The a!..r and generated gases are released to atmosphere
£rom both holding tanks through a single combined vent pipe which

Tuns to the top of the starboard derrick kingpost. The ocutlet is
fitted with a gooseneck and flash gauze.
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49. The marrying of the two vents and their extension from
the upper deck to the top of the kingpost was a post-commissioning
modification designed to carry offensive smells away from the ship
and its ventilation air intakes. The extension of the port and
starboard vents separately, had Navy Office approval (see para ona
of folio 32C and Navy Office Sketch No A200204 (Issue 1) at
Annex B) as did the later decision to marry them, see Navy Office
Drg No A200206 (Issue 3) (Annex B), due to welding problems
represented by the kingpost material. The single extended vent
pipe vas bolted to an existing ladder on the starboarad kingpost.

50. The holding tanks are fitted with remote reading contents
indicators (fitted after early difficulties with the system) and
alarm switches (improved type following earlier problems). These
tanks have their own transfer/discharge pumps which are
cross-connected and thus back-up one - another. The pumps are
started by hand but stop automatically before the suctions run dry.

51. The M/C tanks are also vented to .the upper deck, via
goosenecks fitted with flash gauzes and dead-weighted flap valves
designed to kaeep water from flooding down the vents. The flap
valves, which may be pinned open, are a Lloyds' requirement (para
17 of folio 30) and it is assumed that in normal circumstances
they should be pinned. Care is necessary to keep them free of
paint and corrosion, see para 47 of folio 30 where a flap was
found to have been sealed with fresh paint. The valves are not
pinned open in TOBRUK.

52. Each of the forward and aft M/C tanks has its own
separate vent but the midships tanks do not: instead they join
into the vent lines f£rom their associated holding tanks. These
midships M/C tanks are sited within but separate £rom their
associated holding tanks and this close proximity undoubtedly
accounts for the decision to marry the vent lines, which was done
in accordance with a design guidance amendment provided in Navy
Office drawing No A000077 (Issue 2), see Annex C. It is certain

that the marrying of the vent lines was a major factor in NRC
Dax's_death.

53. The net effect of paras 49 and 52 was to vent all four
midships tanks np a single vent pipe, to the top of the starboard
kingpost. As discussed later, at para 89 there was some evidence
that the vent system nay have been inadequate and the matter was
further explored. Calculations which have been made (Annex D)
tend to prove that the first modification, to combine the holding
and midships M/C tank vents in pairs port and starboard, although
inherently dangercus for other reasons, did not overload the vent
pipe capacity but the second modification, to combine the port and

starboard pairs Into 2 single
beyond the capacity of thae water seals in the OWls

B-fow), thcragx In'a':'.ng difactly to bux's gasaing and death. -
sS4, All blackwater drains to the ¥/C tanks rely on water
seals ('P’' traps, 'U' bends aetc) to isolate the compartments from
which they drain (ie heads), from the atmospheres within the
relevant tank ullages. (Similar arrangements are used in the most

recent RN designs, see para 2 of folio 43.) Greywater drains also
use 'P' traps and 'U’ bends but they are backed up by non-return
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valves, ses para 64. Exce blackwater drains
.

n ) .
presumably foliowing their experisnce £ :
from the forward N/C tanks (Q/A 450). 1o,
+ There is no k
::;td fott why a similar modification was not made to :ﬂ'ﬂ.ﬂ'ﬂ;sgﬁl
and Gt b“:y;::ni,“ l:ii f;f‘ 23 of CO's Investigation report at
::. mod1 e e n cance been appreciated at the time and
& sh

55. The water seals must be
protected from bein
‘(‘lzﬁvnincuri action, or by syphoning); or blown ou‘i '?ec:.dbycu:
b.n“:h;ntofo;igi‘vn ipr;lqudrnidcvcloping in the relevant tank
. 8 n
environment (para 224 :ggor :'yepoz'h;’.ut' die to disuse in a hot

56. The heads bowls in HMAS TO
. BRUK and other RAN
;:::3; 2%13;?.?:11 :gnt::s,ara of the ‘minimum flush' .rr:&:gn‘:dt:
: 8 the smallness of their water seals (17
ap:ga;‘oig;n of folio 30), ©Note that the pressure at th: H?lg't:::
tnad b watﬁg :::r’ v:nt pipe cross connection,. assuming the heads
cee mumater © be intact, would be of the order of 36 mm,

57. The M/C tanks are not ae:
rated even though the
::g;izd completely (para 41). It is probableg thaty :::::;bil?:
ions develop in the tanks whilst they are in use,

58, The extra importance of
! good ventilation of o
gglzgt:i:ed b%‘:?t:fr ncahl: to poten:it.;.lly dangerous tank,ozf;:;::nf:
. nge capac. es of installed
:gi:gr;::dtlgﬁ:uggzu; HMA: TOBRUK's heads compartments hav‘;an:oiéal::::
a3 been established that the c 1
forced exhaust system in 3DZ4 heads i onifios o the
less than specified
Naval Construction Manual (247 cfm' ot Y Fied] ehe
Annex E. It is significant that th exhavst fan i oecified) see
haust fan in 3DZ4 he:
defactive and had been remov:d fo: Te fore wan
: ir some days bef
accident (BOI report para 1l2c) I:I;Pa y ntilatiog
. us. the onl
;::11::&:)‘122:12&::{; bealn the natlural draught _threugh :::tii::i::
Plus any leakage that may hav
through the passa; w;a a 4 fe atarred
discussed further, gat gatao?;'. The importance of this defact is

59, Pinally, both holdi
ng tanks are fitted
:;gsc;tion- for flushing out bafore being shut d;wn-vwi?:: zf:;"x::::
ght that the M/C tanks, which do not have direct gea water

are provided for flushing out soil
g pipes, and these coul
:gt:;!!.g v&la]é f:hresfelu::{ng out tanks.i GOS’IBAA repunntat?.v:: :::g
ves were considered by CPSL to h
Possible source of a sewage overflow in May 1);81 (par: 873)":' peen a
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60, Nevertheless the arrangements as fitted are less than
bearing in mind the periodic

ideal as tank cleaning aids,
requirement to enter the tanks for inspactions and maintenance.
An improved design arrangement involving Butterworthing is being

considered by DGND.

CHAIN OF CAUSATION

61. NRC Dax's death occurred at least partly (para 15)
- breathed an oxygen-starved atmosphere which contained
he was baing sick at the time and would not have

It is possible that he

o.f the onset of other symptoms.
also inhaled vomit, and choked.
there is persuasive evidence that

62, As already discussed,

significant quantities of H2S would have been present, possibly
above 1700 ppm within the tank ullages, see para 141. H3S is an
insidious poison: which has the effect at. concentrations of 50-200
ppm, of deadening the sense of smell. Above this level
unconsciousness occurs rapidly and death would follow after
continued exposure. It also appears from para 4 of folio 44, that
respiratory paralysis follows on from unconsciousness.
Concentration levels above 600-800 ppm are lethal in a short span.

63. At the time of his gassing, Dax was sitting on the deck
of a compartment which was connected via blackwater drains (five
heads and one urinal} to the port midships M/C tank in which
sewvage gases ware almost certainly generating (see Annex F for
quantities); and via greywater drains (wash basin and deck waste)
to the port holding tank where sewige gases had undoubtedly been
generating strongly and into which air was now being forced, in
quantity. Moreover, there was a diract connection between the two
tanks via the common. vent system, along which sewage gases would
assuredly flow’ from the holding tank to the M/C tank, if there
were a leakage path from the latter, to atmosphere. See Annex G

for gas path models.

64, Although the greywater path at para 63 is possible, it
cannot be positively established as it is now too late to confirm
whethar the water meals were present at the time of the accident.
Howaver it is known that the depth of the water seals in the
greywater drains in TOBRUK is of the order of 75 mm, and thus
should be proof against the systeam overpressure. Moreover most if
not all greywatsr drains to the holding tanks are fitted with
NRVs, thereby protecting the water seals against any eventuality.

65, The blackwater drain path is positively established by
the testimony of several witnesses that at least three of the
heads bowls were dry: ie they had no water seals at all
(Q/A 359). It is possible (Q/A 353 et seq) that the bowl over
which NRC Dax must have been leaning, was also dry; therefore
that he was breathing directly in the gas stream issuing from the
probably anaercbic port M/C tank but emanating mainly, under
slight pressure, from the strongly anaerobic contents of the port

holding tank.
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66. It is important to note at this stage that the conplete
absence of water in the heads bowls would allow the M/C tank
to vent its own g 8 into the heads compartment, whether or not
the M/C tank had been connected via the common vent Pipe to the
holding tank; and whether or not the holding tank pressure had
been increased by starting up the aerators. With aeration in
progress and in the absence of Seals, there would have been a
significant gas flow, as described.

67. There would have bean only a slight natural exhaust flow
from the compartment. If any fresh air replacement occurred at
all (through the jalousie in the Passage~way door to the heads
compartment, see sketch at TAB E) it would have been at a lower
rate even than the exhaust, due to the ingress of sewage gases via
the defective water seals. Of course it is possible. that the flow
at the jalousie had reversed: that gas flowed outwards to the
pPassage way, rather than that fresh air flowad inwards from the
passage way to the heads compartment. This possibility tends to
be confirmed by the strong smell outside the heads, experienced by
NRC Pullen (para 22) and described by the senior Sea Cadet
Officer, at Q/A 27.

68, Although times between about 1600 (Q/A 143) when he was
last seen and 1615 (Q/A 510) when resuscitation began on the
weather deck, have not been firmly established, it is clear that

NRC Dax spent very little time in the heads before lapsing into
unconsciousness. It is also clear from his position when he was:

found (TAB D) and the neat condition of his uniform (Q/A 307) that
he suffered no distress other than the seasickness which took him
to the heads in the first Place.

69. The very rapid and irreversible deterioration in NRC
Dax's condition tends also to support gassing rather than hypoxia
as the principle factor in his death.

FACTORS

System Deficiencies

70. Included below is a list of as fitted deficiencies which
have been identified in this review as contributing in one way or
another to the accident involving NRC Dax. The list is not
necessarily comprehensive; a thorough examination of the
as-fitted arrangement in HMAS TOBRUK will be necessary before a
girgl retrofit package for the ship's sewerage system could be
efined.

71, The identified shortcomings in the sequence mentioned in
the review are:

a. Some ships company heads discharge to the midships
M/C tanks, preventing their isolation when troops
are not embarked. This lost any significance it
might otherwise have had for Dax becausa of the
holding tank cross connection and because the ship.
could not readily flush out M/C tanks after use.
{para 40)
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b. Too much material is left in the M/C tanks below the
low level cutouts. This lost its significance in
Dax's death because of the holding tank cross
connection. (para 41)

. No redundancy in M/C transfer pumping arrangements.
This had no significance in Dax's death. (para 43)

da. The marrying of holding tank vent lines introduces
an excessive system backpressure. This was a major
factor in the accident. (paras 48 and 49)

.. The dead-weighted flap valves on system vents are
potentially dangerous. It is unlikely that this had
any significance in Dax's death. (para 51)

£. The commonality of the P&S midships M/C tank vents
with their associated holding tank vents. This was
a major factor in the accident. (paras 52 & 53)

g. Unsatisfactory features of the sealing and venting‘
arrangements of the systems draining to the M/C and
holding tanks. The extent of the deficiencies will
not be known until a full ship check has been
completed but it is evident from folioc 30 and from
personal observation that there are widespread
shortcomings, including departures from normal
practice. This was a major factor in the accident.
(paras 54 - 56)

h. The probably anaerobic state of the M/C tanks, due
to the residual volume of material below the low
level cutout. This was a significant factor in the
accident particularly in view of the very low (but
not nil, as designed) usage of the relevant M/C tank
during "the long period immediately prior to the
accident. (para 57)

i. Unsatisfactory features of the heads compartment
ventilation arrangements, bearing in mind the
potential hazards f£from CHT system malfunction or
maloperation. The unserviceability of the exhaust
fan may have been a factor in Dax's death although
it seems clear that he would have been breathing
directly in the gas atream, whether or not the
exhaust fan had been running. ({(para 58)

. The inadequacy of flush-out arrangements, for M/C
3 tanks in particular, bearing in mind the
intermittent natures of CHT system usage. (para 59)

72, Little more than lip service a rs to have been paid to
the potential explosion harard repr ed by the sewage gases
generated and there are significant discrepancies in the provision
of flame proofing devices. However the explosion hazard is less
than has been thought in some areas, .eg para 2b at folio 30 and
para 12 of folio 27, due to the absence of CHg.
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73. Access to some parts of
the system, eg the
i e mevsnars o e Tharl ol SIS
andardes or poor damage control
understood that at least one major s t ety int s
ewage spill earl
hip's a poorly secured access pllpt!l (nunhgltia’;,tl:;

the port midships M
beneath. P /C pump compartment and the port M/C tank

Design

74. The detailed design
gn was carried out
gsfﬁ‘):mzr:d 3;1(1”: ;ﬁ;::nz:;;;:tormmono Punps ) wibt:);x t;::“;:;pbg:%:::
- . design guidance 1
shipbuilder by Navy was mi.n.lmnl. consi. S eehemgtis he
; ting of a sch
general instructions included i' £ / ched "t nd
contract. It did little more !:hl?l i'ril‘icci:tjfx.tion- attached to the

a-  That a CHT type of system was reguired.

b. That only the aft M/C tanks w
ere for ship's cof
use; the remainin i ke
Eroops nee mam g four tanks being for embarked

c. That both blackwater and gre
ywater drains should b
capable of being dire e
e horateg tan)?-. cted either overboard or to M/C

d.  Air agitation of holdi
at a stated air flow. ng tanks was to be provided,

e. Flame 3 .
raquir-c?. cofing of holding tank air vents was

£. Tank cleaning arran
gements were to be provid
connections for M/c tanks: fi:fed ;goégf:e
arrangements for holding tanks). 9

g Chlorination of holding tanks was to be provided.

75. Nevertheless, leavin:
g aside for the moment
:l::ﬁ:; Ohfav:heb:::t siifpfai fro:s connection, the dutihgen‘ i;upfg:r:g:
: clent were the shipbuilder'
drawings to have been referred b g 2 beanch sog
ack
g;}::::g, r}:‘oting that the branch g - a;hgnvlieuign ')::fngh o
Whose tasks within Navy Office include
1;;" i:h‘;:iie.n:nfz;zx:rhis rupio:}::i on TOBRUK's inatalz:::g;; h::d%ﬁgg;
eness w. n the Design branch of
adequate venting and sealing of s ns anaee for
ewe
inherent risk of dangerous galggonctation’iage fystens and of the

76. In any case, it a
. ppears that even th
;:':2222:, o;a:&a:ﬂ(a':lyue:;::go -y-;cm have d-partur:l c&r;\:n:é:;:i.
regard to venting to
and back pressure {paras 19 and 45 of folio 30gand p::zi‘;s'zlf:::%?g
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7. DGFM's own necessarily brief examination of TOBRUK's CHT
system indicated the possibility of further shortcomings. For
example, the slops sink in the washdeck locker outside 30Z4 heads
compartment had originally been connected to the holding tank
itself; and no doubt there are other potential gas paths
throughout the ship. They have a particular significance in
troops' accommodation where, during prolonged periods of disuse,
water seals could be lost dynamically or through evaporation.

78. One departure f£rom design guidance which did occur and
which was potentially dangerous though not significant in TOBRUK's
accident, was the routing of several blackwater drains from ships
company heads to M/C tanks intended for embarked troops use only
(paras 39 and 56 of folio 30).

79. As already discussed, a feature of the design guidance
which was potentially hazardous and which did contribute to the
accident was the marrying of the midships M/C tank and holding

tank vents (para 52).

80. Generally, the Design branch had no responsibility for
positive vetting of the shipbuilder's implementation of guidance.
Having contributed to the Shipbuilder's Estimating Package (SEP),
Design branch involvement was confined to making responsea to
Project Office demands. The shipbuilder set about his task of
detailed design and subsequent build, subject only to Quality
Auditing by the General Overseer (GOSIEAA) and to the reguirement
to demonstrate at the acceptance stage that he had successfully
fulfilled his contract. Matters arising from QA or f£from trials
which required Design branch attention would need to have been
referred to that branch, by the Project Office.

8l1. It is evident that a specification forming part of the
SEP must contain any particular requirements Navy may have, if it
is to be assured .that those requirements are met by the
shipbuilder. With the benefit of hindsight it appears that Design’
guidance for TOBRUK's CHT system should have dwelt more heavily on
the need for gafety from both auffocation/gassing and
fire/explosion and the greater than usual attention to be paid to
gas seals and venting. Nevertheless CHT systems are not newcomers
to the marine environment and it seems reascnable for a reputable
shipbuilder to be considered corpetent to design and build a

viable plant.

82. Thera is nothing particularly wrong with the nature of
the Design branch's involvement, at para 80, but its dependence
upon a satisfactory Inspection Tests and Trials (ITT) procedure is
evident. Again, leaving aside for the moment the inmportant matter
of the specified vent pipe cross connection it is in ITT that the
installation of TOBRUK's CHT system seems to have failed.

Inspections, Tests and Trials

83. The arrangements under which the ahip was built by CSPL
excluded direct oversight by Navy. CSPL  were required to
establish a Quality Control (QC) plan and they did eventually do

so. Navy was represented on site during the build, by GOSIEAA,
whose officers audited CSpPL's o procedures. GOSIEAA
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representatives have advised DGFM that CSPL's performance in this
field was unsatisfactory and that towards the end of the build
GOSIEAA officers had virtually to revert to overseeing, see
Annex H. The dissatisfaction felt by the standby crew, with the
situation, is strongly expressed at Annex I.

84. An agreed ITT plan was developsd and included in the
contract specification. It included both a Final Installation
Inspection (FII) and a Contractor's Sea Trial (CS8T) of the
sewerage system (Annex J).

85. Although the ship was apparently not to be built formally
under t?}t terms of ABR 1921, Instructions for HMA Ships Building,
Undergoing Modernisation, Conversion or Extended Refit (Aug 1973),
GOSIEAA had been identified by Navy Office as the authority
responsible for ITTs, as in ABR 1921 Art 2107 (Annex K). RANTAU
assistance was used by GOSIEAA to the extent felt to be possible
in a ship not built to normal naval standards - a source of soms
difficulty and confusion for RANTAU, see. Annex L. It is
understood that disagreements arose between GOSIEAA, RANTAU and
the ghip's staff to the extent that working relationships were
strained, see para 83.

88, The FII of the CHT system appears to have been conducted
on 19 Jan 81 and setting to work was attenpted over the next
Several days at sea. The system overflowed several times and the
attempt was abandoned. Racords (folios 30D at second page)
indicate only that the system had not been set to work and that
the trial was unsuccessful. However a witness, (a Fleet Staff
officer representing DGNHS at GOSIEAA's request) has informed DGFM
that the M/C tank transfer pump starting switches did not operate
and that alarm systems were unsatisfactory. ‘The apill involved
the forward and midships M/C tanks. A further trial was attenpted

during CSTs on 17-19 Mar 81 under GOSIEAA supervision but it was

unsatisfactory also,.judging from the recorded def.
folios 30D at £ifth 'page.g 9 eficiencies. see

87. The ship commissioned on 23 Apr 81 by which time it is
understood that the deficiencies identified at CSTs had been
corrected. However a major sewage apill occurred on the day of
the commissioning, attributable to system deficiencies
(unsatisfactory pump switches). This spill involved the forward
M/C tanks only.

88. A further major spill occurred on 18 May 81, in Sydney,
this time Involving Doth midships M/C Tanks and the holding

tanks. The spill is believed to have occurred when the holdin
tanks ovarflowed to the .tanks via the common vent &3 _an
thence via the WC pans in Doth DZ4 heads and JDZ3 heads, to port.

and starboard messdecks. owever, although the sp was damaging
and led to expensive repairs (TSM 200 DH 16/85 at folio 32B and
see Annex M) there dces not appear to have bheen a formal
investigation of its cause.

89. The same witness as before (para 86) has reported seeing
huge gas bubbles in the contents of the overflowing heads pans.
It appears that he had been called on board by the ship, to
consider health aspects of the Sewage spill and he states that he
submitted a report on his return to Fleet Headquarters expressing
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concern over the potential dangers of the plant. A search by the
Fleet Staff has not unearthed a copy of that report and it i{s not
known whether any action was taken on it.

90. The ‘'huge gas bubbles' were at first seen to 4imply a
corplete or partial blockage of the common vent pipe, perhaps
arising from unsatisfactory work during construction and a test
was conducted by the ship at DGFM's raquest but it proved
negative, see Annex N. As discussed at para 53, further
consideration led to the realisation that the obstruction to flow
may simply have bsen due to under dasigning of the pipe, worsened

‘Later by the modification at para 49.

91. Further deficiencies were identified by the Project
Design Manager on 11/12 Jun 81, during a ship visit to explore the
sewerage installation, see folio 32C. His report discussas the
existence of foul odours emanating from the midships combined
vents and forecast the extension of the venta up the derrick
kingposts in accordance with the Navy Office .drawings at Annex B.
The existence of anaerobic conditions in the M/C tanks seems to
have been recognised and the solution was seen to lie in the
provision of six hour time switches. Twalve hour switches ware
subsequently fitted (para 41) but the difference is not considered
significant in the context of the accident.

92, Some rectification work was undertaken by CSPL during the
period 10-16 Jun 81, including switch improvements and setting to
work of the chlorination units (Annex M). It was observed that
the ship was using the wrong chemical, see BOI report para 2la,
the second page of folio 32D and Q/A 481. Apparently liquid
sodium hypochlorite was being used because of difficulties
experienced in dissolving calcium hypochlorite tablets and various
patent chemicals had been added in the hope of controlling the

Smells.

93. Form TI 338, 'Report of Inapection of Ships prior to
Acceptance into Service in HMA Fleet' - which was prepared by
GOSIEAA staff with the concurrence of Navy Office was read for the
first time on 11 Apr 81 upon the ship's delivery, and for the
second time on 31 Jul 8l. On neither occasion was the sewage
system listed as deficient, although the Project Office had been
advised of the possible need to include the outcome of the Design
Manager's visit, at para 91. (It appears instead that forms
TSM200 wers used to report the deficiencies, bacause there was no

contractor liability).

94, Further rectification work was undertaken as arranged by
CSPL during the Post Shakedown Availability (PSA) in Brisbane 14
Aug - 11 Sep 1981, this work taking the form of modifications etc,
not regarded as a contractor liability. It included the marrying
and extension of the holding tank vents up the starboard kingpost
(para 49), the supply and installation of contents gauges
(para 50) and the restoration of spaces contaminated by the May 81
spill. The PSA work was carried ocut by local contractors under

the supervision of GOSIEAA.
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95. In summary, thers does not appear to have been a formal
trial with a satisfactory outcome. At Lleast two Contractor's
trials were conducted and both were unsuccesaful, with identified
shortcomings to be made good. Nevertheless the system appears to
have besn in use in one way or another, from scwsa time before the
ship commissioned until the fatal accident and as a result there
were several spills, not all of which appear to have been
satisfactorily axplained. Modifications were made at intervals
throughout the period, mostly aimed at improving the reliability
of pump switching and at removing the smell away from ventilation
intakes. There is clear evidence that the syatem was not and has
naver besen set to work and operated as intended. There is also
some evidence that sewage gases were .entering the ship with the
smalls, following the same route they took when Dax was killed.

Documentation

96, The provision of documentation by the shipbuilder to Navy
has lagged badly and even at the present time there ia a shortfall
in as~fitted drawings. A steady trickle of documentation has
continued since commissioning which indicates that the cover and
extent of general technical information available to the ship at
the time of the accident was poor.

97. Concerning the sewerage system, the availability to the
ship of supporting documentation is as followst:
Item Whether on Remarks
Board
14 Dec 81
{2) (B) {c)
{1) As~fitted drgs No Only line diagrams ware
available.
{2) ABR.5431 - Yes Aimed mainly at component
Equipment Handbook maintenance and repair but
contained some useful
guidance, see para 100.
{3) ABR 5407 - Piping Yes Recorded as received by ship
Systems Handbook on 4 Nov 81 but may not have

been distributed. Apparently
found (unissued) in stores on
board, after the accident.
Contains essential guidance on
valve operation but little to
say about system thesory see

para 101.

(4) Miscellaneous Yes Provided by manufacturers and
Isgues of Operating ship-builder (see Q/A 474) as
Instructions they became available from

sub~contractors.
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{5) Ship's Standing Yas Chapter 0855 of the MEO's
Orders Section of the orders were
sarmarked to cover the

seWerage system but had not
been written at the time of
the accident.

98. Ships Drawings. The lack of as-fitted information is a
serious problem. for any ship. In the absence of comprehensive
ITTs, as in this case, it would not have been possible to ldentify
the mis-direction of certain of the ship's company heads drains
(para 7la) without as-fitted drawings. However, given that the
ship had a very poor understanding of the CHT aystem (para 104}
which had never been set to work properly (para 95), it camnot be
said that the absence of drawings was a factor in NRC Dax's death.

99. Supply Support Documentation. Had not been supplied to
the ship but cannot be said to have contributed to the accident.
100. ABR 5431 - Sewage System uipment Handbook, HMAS
TOBRUK. This Dook was avallable to the ship. It provides
datailed descriptions of the mechanical and electrical components
of the CHT plant necessary for their maintenance and it
illustrates the system in block dlagram form and schematics. It
does little to describe the theory and operation of the system but
it does contain the following relevant passages, from which
important deductions should have been possible. They relate
particularly to the vital importance of continuous aeration and
chlorination, and indicate the different modes of operation, at
sea and inside the 12 mile limit:

a. Ch 1. Introduction — Scope.
'2, The functions in the system include:
(c) The aeration of wastes in the holding
tanks to pravent coagulation and onset of
anaerobic conditions'.

b. Ch 1. Introduction = Purpose.

*4, ..... while steaming in unrestricted waters raw
sewage and other liquid wastes can be
discharged directly overboard without entering
the system'.

Co Ch_ 4. Holding Tank Aeration B8lower = General
Dascy: Et O«

'3, An emergency air supply source is described in
para 19 to 22°'.

d. Ch 4 - Blower Operating Instructions.

(1) 'l6. The blower should be operated at all times
when sewage is present in the holding
tank'.
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. (2} '17. When the tank is emptied and no sewige 1is
being transferred from the collector
tanks, the blower may be shut down by
Pressing cevivovceccens’ '

e, Ch 4. FEmergency Air Supply.

‘19, In the event of a breakdown or
disconnection of a blower for service,
zeration of the holding tanks can be
maintained from the ship's main conpressed
air supply'.

£. Ch 5. chiorination Unit « General Description.

(1) ‘4. The mixture of calcium hypochlorite
tablets and water c..eoovee’

(2) '6. The effluent to be discharged should be
tested regularly and the bacteria count
should measure 10 000 coliform per litre
or less ..

.
sesa

g. Maintenance.

'l9. The proper chlorination of the sewage in
the holding tanks is vital to ‘the safe
storage of human waste on board .....'

101. ABR 5407 - P.i.gj.ngj Systems Handbook - HMAS TOBRUK. This
book was on board at the time of the accident but Lts presence was
not recogrised by the ship. The book describes the various piping
systems throughout the ship, and the associated equipment and
operating instructions for each syatem. Chapter 14 describes the
sanitary and sewsrage system valve operation in detail and it
would be very,difficult for the ship to recognise which valves to

set correctly, according to whether the system was in operation or

shutdown, without the book or similar instructions. However it
provides no guidance on the theory behind the system and in this
regard ABR 5431, described above, is much more valuable. Moreover
it contains no relevant schematics which are not incorporated in
ABR 5431, also.

102, Miscellaneous Itams. Manufacturers' instructions,
handbocks etc, were lssued to the ship as they became available to
the shipbuilder. It would be normal for some of them to be
identified formally as Temporary Equipment Manuals. Thera was
none of relevance to the accident but the ship does appear to have
received relevant line diagrams and the like.

103. Ship’'s Standing Orders. They' do not yet include a

sectign to cover the sewerage system, see BOI report, Annex G,
page 3.

Material Failure

104, The defective exhaust fan serving 3D24 heads, which had

been removed for repairs, has been discussed, at para 58. Further

discussion is at paras l3é-1s8,
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Ignorance and Maloperation

108, It appears from the MEO's evidence at the B30I (Q/A
431-485) that the ship had a satisfactory knowledge of the general
layout of the system but 1litcle knowledge of its purp or
methods of operation including the difference between the
' and ‘open sea' modes, (Q/A 437, concerning
dischargs to erage main or overboard, when the holding tank
reaches the 60% level). There was a complete misunderstanding of
the purpose and effect of aeration; with the result that aeration
was employed only when discharging the contents of the holding
‘tanks 'because during this process the smell throughout the ship
is unbearable' (Q/A 437). Having misunderstood the reason for
aeration and the effects of not doing so, it is not clear why the
ship started up the aerators at all, unless it was to mix the
injected chemical, calcium hypochlorite with the sewage, see
para 16 of CO's Investigation, TAB H. Sometimes aeration was not
used when pumping out, in order the avoid the smell. It appears
from Q/A 485 that aeration was considered by. the ship to be part
of some sort of purifying process.

106. Thers is an impresaion given by the the MEC's avidence
(see Q/A 467, 477, 483 and 484 in particular) of a continuing
series of experiments with only part of the CHT system in use at a
time, in a desperate attempt to combat the foul smells generated
by it. No thought seems to have been given to whether the
existence of the smell indicated some sort of malfunction or
maloperation.

107. The ship was aware of the commonality of the midships M/C
tank vents and the related holding tanks (Q/A 468) and that the
modification which sxtended the common vent (para 52 and 53) to
the top of the starboard kingpost resulted in all 4 tank vents
being cross connected (Q/A  439). Moreover, +they had the
experience of the flood in May 1981 and appreciated that it
followed the route of the common vent (Q/A 476). therefore on the
basis of the BOI intexrview with the MEO, the ship appears to have
bean aware that there was a potential gas path from the holding
tanks to the midships M/C. tanks (Q/A 442} thence to the heads
compartments via deficient water seals in the heads bowls (Q/A
445-446). There is an inference however that this questioning
took place after some. sort of reconstruction ex poste facto (para
22d(4) of BOI report): accordingly it is of limited value in
establishing delinquency. .

Personnel Factors

108. " The CO, CAPT GLEX K.A. Doolan RAN stood by the ship from
18 Feb 80 and was still in command at the time of the accident.

109. The MEO who stood by the ahip throughout the build, LCDR
GLEN MESM N.J. Hornsby RAN, resigned and was relieved on 6 Apr 81,
only seventeen days before the ship commissioned. LCDR Horasby's
reasons for resignation included Qqissatisfaction with the
management of the build (Annex I). The incoming MEO, LCDR GLEN ME
L.F. Shimbel RAN had received no PCT related to TOBRUK, there
being no courses available. His seniority in rank is 31 Dec 81
but he had been granted acting rank from 6 Jul 81. His limited
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experience had been a matter of concern at the time of his posting
but shortages precluded any alternative.
110. The Chief Shipwright at the time of the accident, CPOMTH4

D.R. Green R42926 had relieved his predecessor on 23 Nov 61, only
three weeks before the accident occurred. had received no PCT.

111. The total management system under which the ship was
built, commissioned and set to work is discussed in a later
section of this review. It was complex and tended to isolata the
standby crew from their ship before commissioning, thereby
inhibiting self-teaching and on-the-job training. This was a
source of particular difficulties for the ship, see Annex I.
After commissioning, the ship's company found themselv beset by
difficulties. In addition to the normal problems of getting to
know their new ship and of working up an inexperienced crew
(without benefit of formal technical training, at least) they were

distracted by major engineering problems, affecting wain

propulsion performance and reliability, particularly.

112, Compounding the engineering problems were difficulties
imposed by warranty considerations, necessitating the multilateral
involvement of the Project Staff, GOSIEAA, the Shipbuilder, his
Main Machinery Contractor, Sub Contractors, the Administrative
Authority (and in some aspects his delegate, COMAUSPHIBRON), and
finally the ship itself. It is small wonder that in this
complicated situation, the Administrative Authority's normally
close involvement with a fleet unit's materiel problems,
particularly during safety inspections and the workup period, may
have been reduced.

113. Undoubtedly the ship was further distracted by her
programme and forthcoming involvement in K81. The very small
complement appears to have been determined to get the ship going
one way or another and prudence may sometimes have given way to
‘can-do' and often commendable initiative.

114. W is acutely aware that his examination of the

background to the personnel and overall management factors has
been unavoidably cursory but feels that. little would be gained by
further dissection at this stage. It is sufficient to observe
that the ship's staff had a very difficult time of it, from when
they first stood by until the accident, and that there were many
factors which helped distract their attention from the latent
dangers of the, by now thoroughly offensive sewerage system.

11s. With the benefit of hindsight an obvious option available
to the ship was to shut down the CHT system until the other more
Pressing problems had been ovarcome or until assistance could be
obtained. However, this would have been a major administrative
step for such a junior MEO to have initiated, particularly in the
light of his SD List background. It is not quite so clear why a
similar course was not initiated by the command or by the
Administrative Authority.
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MANAGEMENT ASPECTS

116, Management of the ship's build, trials, transition into
service and subssquent operation played its part as a factor in
the circumstan surrounding the accident but because of its
complexity it appropriate to consider management under a
saparate heading.

117. Put at its simplest, Navy specified in very broad terms a
sewerage system for installation in TOBRUK, but does not appsar to

have provided itself with the means of ensuring that it got what

it paid for. The aystem, which now contained severe design
deficiencies (vents, s accessibility etc), was not set to
work nor proved functio regard. s of whether it was to design
specification. It suffered a number of conponsnt deficiencies
(pump switches, alarms) whilst still under warranty. It was put
in the hands of a ship's staff which had received no training or
instruction in its use. pporting 4 ation was insufficient
for self teaching., The ship was commissionel and employed whilst
it stil)l suffered a number of seriously distracting problems with
main machinery and auxiliary systems. Being commercially built
these and other problems were dealt with under an unusual and
difficult set of rules governed by warranty considerations.

118. The ship's staff never did hoist in the underlying theory
of the sewage treatment system and in their futile attempts to put
it into operation, the system was allowed to become anaerobic,
very smelly and highly dangerous. The material deficiencies (no
contents gauges, inadequate alarms, defective switches) led to a
series of debilitating and expensive spills, before and after
commissioning. Those before were dealt with by the shipbuilder,
with the knowledge. of Navy's representatives; those after were
dealt with at first hand by the ship's staff, keeping all
concerned naval authorities informed, including the Fleat
Commander, the, K Type Commander and Navy Office.

119. The follow~-up, which does not appear to have involved FHQ
in an executive role, nor functional areas in Navy Office in an
advisory role, concentrated on clean up, improved component
reliability and diversion of the smell away from crew spaces.
There was no formal investigation, inquiry or design review, on
board; by the administrative authority or Type Commander, or in
Navy Office. Nor does the ship appear to have called for help in
setting the system to work; or, as discussed at para 115, to have
refused to operate it until it could be shown to be functionabla..

120. Against this background, it is not possible to identify a
single act of miemanagement but for which this fatal accident
would not have occurred. Unquestionably however, management in
the total senss., failed and in order that lessons are learnt it is
hecessary to explore any shortcomings in the various functional
areas which togethar make up the total managsment picture.

121. One aspect, that of Project Management, is too big a
subject for this review to explore thoroughly without delaying
this report unacceptably. The following comments concerning
Project Management should therefore be considered as indicative
only.
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Construction Phase

122, Na Office - Functional Areas. It would be futile for
functional areas within Navy 0ffice to become directly involved in
the managemant Of a new construction project. Responsibility must
be left in the hands of the Project Director, to consult with and
enlist the aid of functional areas as the need arises. In this he
has the authority and guidance of Materiel Division to support
him. In the case of TOBRUK's CHT difficulties, any consultation
would have been with the Design Division but it appears from
para 55 of folio 30 that there was none, during the
setting-to-work phase. Earlier Design Branch involvement appears
to have been within the Project organisation and resulted in the
highly significant amendment to the guidance drawing at Annex C,
which resulted in the marrying of the midships M/C tanks' and
holding tanks®' vent lines.

123, Project Office. The complement of the project office was
minimal. Nevertheless, in general terms when faced with
setting-to-work difficulties it must surely rest with the project
organisation to go to the Design Branch and say: 'This is the
problem; are you satisfied your design requirements have been
met?'; and this was not done. However in the particular
circumstances of TOBRUK's CHT system, the setting-to-work problems
centred on component failures and &lthough they were not ovaercome
until well after commissioning, the process of correction appears
to have continued purposefully, under GOSIEAA supervision. The
necessity of confirming that design guidance has been met, with
satisfactory results, was discussed earlier, at para 82. The
trials schedule must be adequate and enforced, which does not
appear to have been achieved in TOBRUK's case, so far as the CHT
system is concerned.

124, Superviaion. The difficulties confronting GOSIEAA,
RANTAU and the standby craw were briefly mentioned, at para 85.

a. The notion that GOSIEAA should not provide an
overseeing service is practicable only where it can
be assured that the contractor has an adequate QC
organisation, and this does not appear to have been
80 in TOBRUK's case.

b. RANTAU needs clear guidelines jin the way of trials
schedules and standards to be met. The schedule for
the sewerage system at Annex J was inadequate, given
the brevity of the design guidance provided for the
contractor. What seems to have been necessary was a
schedule of tests to ensure a working system, not
merely to ensure that the specified design guidance
criteria had been incorporated.

c. It is probably right that the standby party should
not become directly involved in contract supervision
but they represent a scarce resource, technical
expsrtise, which should not be wasted. Their
incorporation into the project as some sort of an
extension of the Project Office, or of GOSIEAA
appears desirable for the project and essential for
their own morale. This latter aspect has already
been addressed at para 83.
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d. Upon commissioning, the Fleet Commander assumed
Opsrational Control and still retains it. As far as
can be established he was then, and still remains
the ship's Administrative Authority but. DGFM has had
varying advice from elements within Fleet
Headquarters as to the way 4in which that
responsibility was to be exercised. It appears from
a review of signal correspondence during the period
concerned that defect reports were being directed to
COMAUSPHIBRON but subsequent actions were taken by a
variety of authorities including HMAS MORETON and
GOSIEAA, as well as COMAUSPHIBRON, with reports
being variously directed: to  COMAUSFLT, or
COMAUSPHIBRON or MORETON.

€. The warranty element further confused the
situation. For example recovery from the spill in
May 1981 appears to have dwelt heavily on warranty
considerations even though it was never positively
astablished hew the spill occurred. Such
uncertainties, at least in the administration of
technical matters undoubtedly played their part in
the circumstances which ultimately led to the
accident involving NRC Dax.

Commissioning

125. With the benefit of hindsight, particularly in view of
the main machinery problems being experienced, it is arguable that
the ship should not have commissioned when she did, despite the
pressing administrative problems inherent in a further deferral of
the cersmony itself. Commissioning per se should alter nothing
but in practice it does. A ship's company with morale to be
considerad, is introduced; the command assumes a direct
responsibility hitherto denied it and the Fleet Commander acquires
an asset t.o be programmed.

126. Just what is to be done with a commissioned ship which
has not yet been completed has to be decided and the ground ‘rules
published. This is a task of great complexity, involving inputs
from functional areas not previously involved, like the Fleet
Maintenance Branch and the Fleet Commander. Once again it is the
Project Office which must take the lead in providing the
guidelines: for what amounts to the transition of a ship from
pr t to mail There is an apparent need for this
task. to be tackled on a broader front, with the object of
providing a standard operating procedure for the guidance of all
new construction project offices.

127, In the absence of any other transition package, form
TI338 in its initial form (first reading) should define the
condition of the ship at handover, identifying those discrepancies.
which the contractor has responsibility to make good. (Pr:pbab!.y
it should also acknowledge other shortcomings, for attention in
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due course by Navy). Aas discussed at para 93, TOBRUK's TI338 at
the first reading did not include the sewerage system (Annex 0).
Discussions with GOSIEAA staff have established that it had been
incorporated at the draft stage but was removed at the last
moment, on completion by the contractor of some component repairs.

128, The decision to exclude the sewerage system altogether
from the TI338 app s in 1 pect to have been unwise but in
the absence of a more demanding ITT requirement, was not entirely
wrong. On the one hand, the contractor might have claimed that he
had met the terms of design guidance and thus had no unfinished
‘work; and Navy might have had some difficulty in sustaining an
argument that trials of the type specified (Annex J) had not been
corpleted. On the other hand, the plant had not. been set-to-work
as a system and there had been (and still has baen) no trial of
the system's ability to treat sewage as intended.

129. On balance it is considered that the TI338 at the first
reading should have included notice of an outstanding trials
requirement for the sewerage system. Whether the notice should
have been included amongst the 4 pages of List 1 items (contractor
rectification) or as a List 2 item, {of which thare appear to have
been none), should have been for the Project Office to agree with
the shipbuilder.

130, It is relevant that an additional 76 pages of outstanding
work identified during FIIs had been prepared for the first

reading of the TI338 but not annexed theratc. They are the source.

of continuing contractural discussions between Navy and CSPL but
have no direct relevance to the sewage plant, which does not
appear in them.

Post Commissioning

131, Navy . Office Functional Areas. The Project Office
retained some responsibility for TOBRUK at least until the end of
the warranty period but delineation of the project/functional
interface has not been clear. In the absence of a published
transition policy (para 126) the interface has been marked by
uncertainty and some reluctance on the part of functional areas to
become involved. Although DEFNAV CANBERRA received information
copies of most relevant traffic there appears to have bsen a
generally held view that, because of continuing problems with
equipments under warranty, the ship remained under procurement and
therefore with the Project Office. The Flest Maintenance Branch
which could by now have become usefully involved, does not appear
to have been consulted on the sewage problems, nor taken any
initiatives. The Design Branch involvement appears to have bsen
limited to a ship visit by the Project Design Manager following
the serious spill on 18 May 1981, see para 91.

132, Project Office. Given that para 131 reflects the Navy
Office attitudes at the time then it rested with the Project
Office to seek functional area involvement. That this did not
happen tends to suggest an unawareness on the part of the Project

Office, of the serious nature of the sewerage plant problems being
experienced by the ship. This is taken in turn to imply that the
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Project had r bly supp an a ption of some related
responsibilities by the ship and by the Fleet Commander.

133. Supervision. The Administrative Authority's involvement
is discussed later, at para 136. Supervision by GOSIEAA appears
by now to have been limited to TI338 and warranty matters, on
behalf of the Project Office, which seems satisfactory.

134, Form T1338, Second Reading.

a. An attempt was made to read and sign HEMAS TOBRUK's
T1338 for the second time, on 14 May 1982. By now
the additional 76 pages of deficiencies (para 130)
were being addressed by the Commanding Officer, who
sought also to include the ‘'unsatisfactory sewerage
system' (Annex P). The" Commanding Officer HMAS
TOBRUK refused to sign form TI338-3 for the reasons
outlined in Annex P and sought an extension of
time. Shortly afterwards, on 18 May 81, the major
sewaga spill discussed at para 88, occurred.

b. Following the system modifications and equipment
repairs during the AMP in Brisbane in June 1981
{Annex M) form TI338 was signed on 31 July 1981 in
its original form (ie 4 pages only), by the ship.
Again there was no mention made of the sewerage
system although it is clear that it was still not
understood. nor being run properly. It appears from
the Commanding Officer's Jdecision to exclude it from
his earlier list of deficiencies that there were by
now no defective components in the CHT system and
that the ship believed it to be operable.

c. It was during the June 81 AMP that the Design
Manager inspected the sewerage plant on board and
wrote the report at folio 32C, out of which came the
vent pipe modification discussed at para 49.

135, Further Contractor Involvement. The ship underwent her
post shakedown availability (PSA) in Brisbane in August 1981,
Quring which pericd the effects of the May spill were made good,
at an approximate coast of $24 000. Other work included the Navy
Office inspired modifications identified by the Design Manager at
Follo 32C. They included the vent pipe extensions, the addition
of time overrides on the M/C tank transfer pump controls (para 91)
and the addition of remote reading contants gauges.

136, Command, and Administrative and Operational Authorities.
The involvement 6% the Fle Medical Administration Officer in the
FII and aborted trials in January 1981, is discussed at para 86.
The same officer was also involved in the aftermath of the 18 May
1981 spill, (para 89), as was the Fleset Marine Engineer Officer
(FMEO), and both viewad the spill at its worst. Like Navy Office,
FHQ was an addressee on all signals to and from the ship dealing
with the sgpill and its aftermath and defect reporta and work
requests (TSM200) were routinely addressed to FHQ for approval and
allecation. After discussion with ship's and Fleet staff
officers, @B is left with the impression that both groups were
more concerned with overcoming the symptoms than with the disease
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itself. Perhaps, as discussed at para 115, they were distracted
by the avidently defective conmponents (principally the switches
and alarms) and of course with combatting the smell, and they
appear to have given little thought to the reason for and
significance of the Llatter. The Fleet Medical Administration
Officer's apparent concern for safety aspacts (para 89) was not
pursued. A formal enquiry into the 18 May 81 spill appears to
have’ been warranted and the lack of one is considered very
significant in what followed.

FURTHER CONSIDERATIONS ARISING FROM REVIEW

Magnitude and Rapidity of Gas Build Up

137. It appears that the BOI view, at para 22d(4) of their
report, that preferential leakage from the holding tank to an M/C
tank would be rapid is purely supposition, since no trials ware
conducted, However, it was because a simildr inferance could ba
drawn from the witness' report of ‘huge gas bubbles' (para 89) in
the over-flow during the May 1981 spill, that the possibility of a
complete or partial blockage in the holding tank vent lines was
explored with negative results (Annex N). However, positive
checking of all vents should be carried out as part of an eventual
set-to-work of TOBRUK's CHT system.

138. Neverthelass there is little doubt that on starting up
the aeration plant, a flow of sewage gases from the holding tanks
t9 the heads compartment via the M/C tanks did occur, and as
discussed at paras 63 and 64, such a flow is possible under
dynamic conditions, see Annex G. That this flow pattern daveloped
is demonstrated by the rapid increase in the foul smell at the aft
end of the ship after aeration began, notwithstanding the remote
location of the holding tank vent outlet (at the top of the
king-post.) and the high recirculation rate of ventilating air.
The evidence Of a witness at the BOI (Q/A 26-27) suggests that

sSewage gases may have bsen leaking along this path, from time to.

time over a long period, and indeed there is no reason to think
otherwise.

Nature of Gasas Prasent

139, The gas models used by DGND's Environmental Control
Officer at f£olio 30 were abstracted from a research paper
developed at the USN's David Taylor Naval Ship Research and
Development Cantre (DTNSRDC) at Bethesda. A copy of the whole
Paper has since besn examined in the course of this review and it
was as a result that it is no longer belisved that methane played
a part in NRC Dax's death. The paper is at Annex Q.

140. The DTNSRDC research included tests on a series of sewage
mixtures aimed at establishing the gas contant of tank ullages in
naval CHT systems, and in no case was methane found to be
preasent. Test samples were monitorad for periods of up to 359
hourg which is well in excess of the dwell time in TOBRUK's
holding tanks, though less than the time spent in the M/C tanks by
some of the approximate 1.04 tonnes of sewage waste below the low
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level suction of the macerator/transfer pump. Noting, however,
that a rapid increase in smell was associated with aeration of the
holding tank, and that all the reported incidents of gassing
effacts, including NRC Dax, followed the commencement of aeration
(notwithstanding that there had probably been earlier use of the
heads compartment by other cadets, Q/A 37-39 and 44-45), it
appears that the primary sources of the toxic gas were the holding
tanks.

141, The DTNSGRDC research indicates that tank ullages would
have contained significant quantities of toxic gases (the foul
smelling mercaptans as well as hydrogen sulphide and ammonia) of
which {t is considered hydrogen sulphide was both plentiful (above
1700 ppm) and the most dangerous.

142, The absence of methane has. been briefly discussed with
USN authorities, see folios 39 and 40. The USN response confirms
the. DINSRDC experimental results and attributes the lack of
maethane to the high acidity of the waste caused by salt flush
water. The addition of calcium hypochlorite as a sterilizing
agent would tend further to inhibit the production of methane.

143. Significantly, the USH attrimutes the condition of a very
seriously ill sailor following a CHT system accident on board USS
INDEPENDENCE (folio 40) to his inhalation of H2S boiling off
from pressurized sewage waste, released to the atmosphere in the
course of mal-operation of a system component.

144. Correspondence with Y-ARD (folios 41-44) has elicited the
assertion that both CH4 and H2S would have been present, the
latter still in" lethal concentrations. The data appear to have
been collected experimentally but it is not known whether the test
samples used salt flushwater, as in the DTNSRDC experiments. The
Y-ARD paper also introduces the remote possibility that Chlorine
was the cause of death, and it is noted in this context that the
ship had experjmented with various chemicals to overcome both the
smell and soms difficulty experienced with dissclving the approved
calcium hypochlorite tablets (para 92). These matters should be
pursued separately.

145. Whilst H2S is unquestionably very dangerous (para 62),
it must be borne in mind that there should have been none in a
properly operated holding tank and even in a mal-functioning or
mal-operated but properly built tank there should be no leakage
across the tank boundary. TOBRUK's M/C tanks are a different
matter of course, bhecause a degree of anaerobiosis appears
inevitable (para 57), despite time switching, and frequent partial
changes of their contents. The extra importance of gas boundary
seals for the M/C tanks has already been identified.

146. The BOI conclusion that methane may have contributed to
Dax's death followed from its assesament that the sailors and
cadets affected by the sewage gases on 14 Dec 1981, generally
reported no symptoms of H2S -poisoning, namely, prickling or
stinging of eyes, nose and throat. (The BOI appears to have
discounted some minority evidence to the contrary at QA 269/270,
perhaps on the balance of probability). @ is unaware of the
clinical effects of H2S inhalation at a level below that at
which death occurs (for- which, see DGNHS' remarks at folio 38),
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apart from dulling of the sense of smell (para 13) but the
rapidity with which NRC Pullen and ABETW Mcleod were affected
(para 23) appears significant. Moreover, NRC Dax's own
irreversible collapse appears to have resulted from the briefest
of exposures to the contaminated, atmosphare: possibly a matter of
only a few minutes. The Y-ARD advice (para 62) that respiratory
paralysis occurs in H2S8 poisoning is obviocusly relevant.

147. As discussed by DGNHS at folio 38, H2S poisoning can be
astablished by careful post-mortem examination but is unlikely to
be recognised where, as in Dax's case, the examining surgeon is
‘not first acquainted with the possibility.

148. On balance, - formed the OSpinion that suffocation by
the inhalation of an atmosphere in which oxygen had been displaced
by methane was not the most likely cause of Dax's death: rather
that poisoning had occurred. The subsequent. £find of the DTNSRDC
research paper accorded with this opinion and led to the
conclusion that it was as a result of breathing an oxygen-starved
atmosphers containing Hzs amongst other by-products of anaerobic
deconposition of highly acidic sewage, that NRC Dax died.

Tank Cleaning Arrangementa

1489, As discussed at para 59, the CHT system tanks should be
cleared of sewage before securing the system after use and to this
end Design guidance called for permanent salt water connections to
be installed in the holding tanks and hose connections supplied
for the M/C tanks. The former appear to have been used by the
ship's staff and though inefficient as tank cleaning aids, were
probably adequate for the purpose. There is no evidence that the
latter were used routinely, if at all, and they are ¢learly
inadequate, since their uae requires that the tanks be openad for
access first. There is an obviocus inference that they were
intended for use only for periodic tank cleaning, prior to access
by maintenance personnel, for hull inspection or preservation, or
for maintenance of such internal fittings as the macerator units.

150. The M/C tanks, and for that matter the holding tanks, are
confined spaces as defined in ABR 5225 and thus, before entry is
permissable, they would have to be cpened and force-ventilated for
a minimum period of 24 hours: an untenable situation in view of
the tanks' use and the unavoidable residue below pump suctions.
The fortuitous provision of an altegnative £lushing arrangement in
the form of soil pipe clearing connections (para 59) was not known
to tl;e ship's staff and in any case provides only a partial
solution.

151, Design guidance was minimal and tha as-fitted arrangement
was  inadequate, and it is concluded that insufficient
consideration had been paid by both Navy Office and the
shipbuilder, to the requirements for tank cleaning and access for
maintenance. At the minimum, installed sprays are required in
both holding and M/C tanks, as in the FFG's CHT tanks and in RN
Type 22 ships for example, and some form of bottom agitation ssems
desirable in the M/C tanks, particularly in view of the residue
below the transfer pump low level cut-outs. Redesign of tank
bottoms to minimise this residue could prove to be a better
solution. 28
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Macerator/Transfer and Discharge Pumps

52. The use of hull tanks, rather than free-standing units as
in the FPFGs and DEs. probably led to the selection of positive
displacement pumps for the transfer and discharge of sewage
tes. As d4i d at para 41, the Mono pumps titt:ii l:ui: ngt
llowed to run dry lest their stators be permanaently damage: .
“;'l:t‘un-cclptlblo result, in the absence of a suitable ‘stripping'
arrangement is that the tanks cannot be g:unp-,d dfy. In addition
the danger of gas generation alrsady , a q
:: th.at tqank vc:tiluzing and cleaning is difficult and very
‘unpleasant, if not actually dangerous.

153, Several solutions to the pumping problem present
themselves, vig:

. inimize residual waste by the provision of pump
" ':u:tion sumps or slcoped tank bottoms, like the FFGs

for example; oOr

be retain existing Mono pumps but add positive
displacement stripping pumps eg, diaphragm operated
units; or

ted
. as for b. but use air, steam or water opera
venturi pumps as in SUPPLY's cargo tanks; or

. lace Mono pumps with other positive displacement

4 ;::;a such alp il:x b. which may be hand-controlled
when desired to pump the tanks dry (similar
overrides are fitted to the centrifugal punmps
inatalled in the FFGs); or

—engineer the CHT system to provide free-standing
::nksg (permitting the use of centrifugal or axial
flow pumps), or the installation of one of the many
packaged Marine Sewage Davices (MSDs) presently on
the market.

Machinery Space Access, Ventilation and Anti-flash Devices

1 Officer
154.. Both the BOXI and DGND's Environmental Contro

(folio 30) have highlighted an explosion risk based, in bothigheir
agssessments, upon tha th Design guidance

of
rfot £lash gauzes to be fitted tzst;old::g
1 2ra 74e). As discussed at para ’ e
::;’:ll;m. :: Ytlam(P ble gases being present in significant
quantities is probably slight: however, sensible precautions
appear prudent and their provision in TOBRUK should be validated.

included the requirement

C tanks,
55. Except in the case of the aft pair of M/

r’x;acoutor moé;ra and transfer and discharge pumps and aasociat:d
valvas are located in un ilated 3 s below mess decks

hole
oW accessible only through bolted-on man!
::3-:5“"1?1'-‘5:{«;. unsatisfactory arrangement. invites either 1!‘:'1;()9
disregard of rules governing entry to confined spaces, (par;
or poor standards of inspection and maintenance of machinery.
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Improved access arrangements will be hard to achieve and this will
be a factor in deciding whether a major pump. re—design is
necessary.

156. The significance of a defective fan and i{ts removal from
the exhaust trunking serving 3DZ4 heads has already baen
discussed. oOther heads compartments, including 3CY¥4 which was
adets, drain to the midship M/C tanks ana it
is scarcely lik ly that none was entered and used during the
period 1530-~1600 on the day of the accident.

157. There was no inspection of water seals in any of these
other heads following the accident and therefore it 4is not
possible to assess wheather one or more of them were also in a
leakage path from either the port or starboard holding tank. 1In
the absence of such evidence the part that the missing fan played
in NRC Dax's death cannot be established though there is no doubt
that had it been thers, it would have reduced the gas
concentration in the compartment generally. However, as pointeqa
out at para 71i, Dax's face was directly in the gas stream and he
was at serious risk regardless of the fan.

158, The BOI, at para 25b, considered that the ventilation
supply arr were inad a matter for consideration
on 2 number of grounds:

a. Balance. The flow area through the jalousie in the
passagaway door must be sufficient for the exhaust
fan capacity. This needs chacking.

b. Capacity. As indicated at para 52, Naval standards
Tequire that the air change rate in 3Dz4 heads
should have been 300 cfm, The measured capacity of
the fan is only 247 cfm, suggeating underdesign.
This needs checking.

c. Redundancy. 1In the absence of a gas hazard there is
ne thugrcmant to provide redundancy in heads
ventilation. Should it prove impossible to desgign
against anasrobiocsis in the M/C tanks then it would
be more appropriate to provide a secure gas boundary
and gas monitors/alarms, than to rely on ventilation
aystem redundancy.

d. Location. The BOI considered that the fresh air
nlet should be relocated from the bottom >f the
passageway door to a higher position. in the
compartment. This is not agreed because to do so
would . be to provide a short circuit between the
fresh air inlet and the stale air exhaust which is
at deckhead level. In any case, it is relevant that
H2S is lighter than air and should therefore be
replaced from the bottom of the compartment, not the
top.
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d that heads

. With regard to access, the BOI was concerne

:jgich dcors glhou.ld be :‘.thing-d t.::“ ::g.;g :;::h t::y. n :ﬁ:
. is should no e n "

gt:l:;::g:x)"l co:nnf.l at para 69 of folio 22 and DRUR at folio 26. .

bicle

N N was &lso expresssd by the BOI that heads cu

cl!.:gx"‘latc(}:xc::c‘;muld be opesrable tfoml ?; oiu“i.j;!dn:l.t ﬂ'\‘t;.l:;mzh:

: . ne. .
quite unnscessary reaction to an isola e et Pl s the
: rha the BOI explored whether
g:t::ooﬁ: w.prc' locked when ng ttoop;bl :Oor:!l;u"k:d bu(co/i\‘4;3) M
ive results. It would be sensible

;.‘;g::c::lcabln because of the po:ximb q:“l.t;{naii d::grumdt‘i.tt::d
core, er~1, .

gltfh.. on. a;}:. 'on'dry in t;:in area, noti'ng that had the h:!:d;

cg;partmnt: {and all other pied troops' sp } bcan4l: ;

then neither Dax nor any other cadet could have sntered 3Dz aads

compartment in the first place.

CONCLUSIONS
Seneral
161. The following conclusions relate to the immediate

circumstances of NRC Dax's death:

4 Dec 81 and
ad felt seasick at about 1600 on 1
::dhqone to 3DZ4 troops heads where he vomited into
a, dry heads bowl. The atmosphere ind t:het he:::
5 t was deficient in oxygen due to
;.:c:mpartmn of g gasas, inci.udingi hygr:zeix
which was almost certainly n etha
:gtgzti:atinn. fle was discovered by NKC Pullen who
raised:-the alarm. He was rescued after only“taj:z
ninutes exposure but al g T a n
aventually restored his pulse, his brain did no
racover and he subsequently died, on 16 Dec 8l.

A

ith

. scue was performsd expaditiocusly. w.

® ’:Ir.‘r‘l;.ttattivo and great courage on tha part of Leading
Seaman ETC Hughes.

on was prompt and correct except in one
::::;:\tf::il: fail.k\:r& to. intubate - but 5it !és
probable that Dax's condition was a r:; ly
irreversible due to respiratory paralysis resulting
from his inhalation of hydrogen sulphide.

3 sulphide was present in the sewage gases,
¢ ;T:::?.;nb‘caﬁu the ship's sewsarage plant suffered
both design and construction deficlencies: ang
secondly, because it had been operated incorrectly
for a long period, due to ignorance.

ases escapad to 3DZ4 heads compartment
g::au‘::ms%.me?water seals forming the sewage tank gas

ly due to
L had been lost, probably dynamical
:;’::s:r}c,leﬂaiency, but possibly through disuse over

iod.
a long per 281
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The prassure of the Sewage gases in the tanks when
they wa Jenerated, way Righexr than it shouid have
been, because of 2 vant pipe modification..

The gas concentration in IDZ4 heads Compartment. hag
built up because. the exhaust fan way defective ang
had been removed fop repair., However this mRY not
have hesn factor in Dax's death because he was
directly in the path of the gas stream vwhen he was
overcome.

The Board of Inquiry arved in attributing oxygen
starvation (hypoxia) to the displacement of air by
methane, of which there was Probably none Present.,

The Pathologist MY have eryed during hiy
Postemorten examination, i attributing death to
t

vomit found in bax's lungs coulq have found its way
there during the Tesuscitation, attempt.

NRC Dpax's death has identifiea many aharcccnlng- in
the  design, construction, setting-to-wark and
operation of the sewerage plant, it has found ne
single act or omission byt for which this tragic
accident woula not have occurred.

Subject to the integrity of water smals jin heaas
bowls under dynamic conditions being confirmeq ang

tank vent plpes being separated and enlarged, it jis
believed that TOBRUK' s
returned to Operation. However, there are $0O many
other features O be validated Or modified, that
Iittle would be gaineq by its reactivation in the
meantime.

following detaileq conclusions are drawn from the
review ag indicatedq by the Paragraph numbers quoted:

The: BOI qiq not ach  the right concluasion
concerning the. Cause of death, Their assessment
that methane Was generated in the. sewsrage system
and that {¢ may have contributed to NRC Dax’s death
Was incorrect, 1¢ is not known what effect thig hagd
upon the Coroner's decision ¢o dispense with a
separate inquiry.

(Paras 9=-11, 47, 139 and 142)

NRC Dax’'s parents may be considering legal action
against the Navy.

{Para 19)
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The post mortem examination seems almost certain to
have been wrong in attributing death to suffocation
alone but 4ig 80 in ignorance of the pressnce of
sevage gases, including hydrogen sulphide, at the
#cane of the accident.

(Paras 1316, 69, 139-141,
146 and 147)

Dax had, probably become asasick and in order to
vomit had gons to the exds  where he bescame
unconscious..

(Para 21)

In  the heads he breathed an oxygen -tarqu
atwosphere deficient in oxygen and containing toxic
gases which included hydrogen sulphide in apparently
Lethal concentrations. He lost consciousness very
quickly and would have su!fcr.d‘vcry little distress
8part from his seasickness.

(Paras 15, 16, 61 and 68)

NRC A.D.. Pullen's alertness ang unselfish action led
to Dax's discovery and rescue.

(Paras 22 ang 23)-

Leading Seaman ETC3 D.I. Hughes* quick intelligence,

conmmonsenses, courage ang Persevarance were directly
responsible for Dax's regoue.

(Paras 23-25 and 29)
TOBRUK's damage control organization hag

shortcomings at the time of the. accident but they
did not Prejudice Dax's suyvival,

(Paras 23, 25, 27 and 28)
“ attempted resuscitation diq
not include intubation; as it should have done, but
there is no reason to believe that this contributed
to Dax's death.

{Para 29)
When rescued, NRC Dax's condition wasa probably
irreversible ang his death inevitable. Othar

personnel were temporarily affecteqd by the gas but
there were no casualties amongst them.

(Paras 30-33 )
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TOBRUK' has 4 Collection Holding ana Transfar (cHT).

;;::::g:n lylt::‘ vg;ich is intended to be aerobic in
e YOTOBIC systems g '

ecationng il 3¢ spend’  upon constant

and the gensration of dahgerous ang foul smelling

{Paras 20, 3¢ and 46)

A shiphuilder's departure fron design quidance in

the arrangement of greyvater, (laundry, bathroom,

g:g;x.rmot/%jzfn:nl ‘t;.‘c;c,ﬂu icrwu‘d {ie., troope! )
r/Collector * tanks wa

to the accident. YA8 not signiticant

(Para 39)

(Paras 40 and. 78)

The effects of some  inadequacies in t
redundancy require closer oxamix:gtion. system

(Para 43)

Calcium hypochlorite, Which {a ygeq as 5

diainfc_ccant. raquires careful handling and
instructions are inadequate..

(Para 44)

The Sswage aeration system ia proviqeq with ampie
redundancy.

(Paras 45 ang 100)

Pon-cmuioninq modifications which married and
extended the holding tank vent pipes were. intended
to carry foul smells away from occupied spaces.
This modltication nt!.etivcly increaged system back
Pressure and was g major factor in the accident.

. (Para 49)
M/C tank (ang other) vent pipe westher deck fittings
should be pinned OPen in norma) clrcumstances n?:d‘
kept free of paint ana corrosion but they have been
given insufficiant attention onboard,

(Para 51)
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The port and starboard midships M/C tank and holding
tank vent lines were married by the shipbuilder in
accordance with a design guidance amendment from
Mavy office. This, coupled with the modification at
1623, became a major factor in the. Zatal accident.

(Paras 52, 53, 79 and 122)

Except. for some shipbuilder's modifications. forward,
all blackwater drains rely on domestic water seals
batween the compartment from which they drain and
the relevant sewage tank. 'This is common practice
and  ghould suffice if the seals' inherent
Llimitations. .are appreciated and. they ara adsquataly
constructed and Protected. Greywater drains have
the additional protection of 'NRVs between their
water seals and the holding tanks.

(Paras 54, 55 ana 145)

Extra care in the Protection of water seals is
hecessary whare minimum flush heads bowis are
specified, particularly when the associated M/C
tanks are anderobic, au in TOBRUK.

{Paras 55-57)

However, the effect of the vent pipe modifications
&t para 162y and 162s was to generate maximum system
gas_ pressure in excess of the obstructions pProvided
by heads bowl water seals, thereby breaching the gas
boundry, sven if the saals had bean in Place.

The shipbuilder's modification at para 162t was to
2it non-~return valves (NRVs) in blackwater drains
between heads and M/ tanks. . .Depsnding on the
efficiency of the NRVS, similar modifications
slsewhera could have avoided the accident.

(Para 54)
The 3DZ4 heads exhaust fan capacity is less than
‘specified in the Naval Construction Manual but this
waz. of no significance in Dax*'s death because. the.
fan was defective ana. had bean removed at the time
of the accident.

(Paras 58 ana 156-158)
The: -wagi tank cioun!.ng arrangements are

inadequate, and invite hazardous Practices ny
maintenance personnel.

(Paras s9, 60, 149~153)
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Dax was directly {n the way of A leakage

toxic sewage gagtes, from both the port hgldil:;hh:::
and the port midships. M/C tank, to Sompartment 3pz4.
when he vomited into a heads bowl which hag lost !t;
water aseal.. The same or oimi lax JAs leakaga Paths
had Probably existed Qver a long period.

(Paras 63-¢5 and 138)

The ganerally dangerous situation was

the un rvicubuity and removal of th:g%%‘a:gn:{

:;:m;: ;::;’ :!:mv;r. because Dax. waa directly in
& absence of th 2

have been a t'actox' in his death, * fan Ls uniikely to

(Para 67 ang 714)
The deficiencies. already identifiea in the as-fitted

severage arrangements may not be co rehensive.
ship check by Navy Office wil) ;‘: nneol:ar;ndtg
define the ful} retrofit package. ,

(Paras 70, 71 ang 76)
Flash proofing is incomplete ang appears inadequate.
(Paras 72 and 154)

Access to some parts of the sewera,
ge plant is pag
and invites hazardous practi,
andmyite Practices and poor maintenance
(Paras 73 ang 155)

The danger from the large number of
potential gaas

Paths was increased b the intermit

troopa* aceommodation.y' rrittent use made ot

(Pars 77)

The design guidance given to the shi builder

Office was minimal byt &xcept for fhc du:ig:yef:g

at para 160s, it should have been sufficient. hag

;:‘.::n:.;: l: tx-q;ircm:;;:itor the detailed design to
Q! 0 Na, ce £ .

no such r-quiumnt“.’y OF vetting These was

{Paras 74, 75, 80 and 123)

The lack of detailed design vetting b
could have been conpo?xntcd v b'“'yh(mﬂ.‘:.
Inspaction, Tests and

these were not satisfact
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The shipbuilder's Quality Control anq Overseeing
arrangements appear to have been unsatisfactory and
vers the source of dissatisfaction and criticism by
the standby crew and GOSIEAA. The standard was not
good enough for GOSIEAA's involvement to have been
restricted to QA..

(Paras 83, B4 ang 124a)

An ITT Programme existed but RANTAU felt compromised
by the requirement that the ship was not to pe built
to normal naval standards. RANTAU's involvement in
IT? was too limited.

(Paras 85 ang 124p)

The epecified trials of the sewerage system were
unsuccessful, but  hardware shortcomings were
corrected to GOSINAA's satisfaction by the time the
ship commissioned. However  the system continued to
malfunction.

(Paras 87 ana 88)

A full-scale inquiry into the clrcumstances of a
major sewage 8pill in the month following
commisaioning was warranted and could have focussad
long overdue attention on the whole problem. There
was no inquiry, despite concern abaut possible
implications of the sgpill, expressed in some
quarters.

(Para 89)

Activity was confined to correcting hardware failure
and removal of foul odours instead of exploring the
cause of the smell and method of operation of the
system. The system has never been operated
corractly.

{Paras 91~95 ang 134p)

Documentation for the ship has generally been late
and mich ‘as~-fitteq’ information is  stilr

unavailable.
(Paras 96 and 99)

The ship's scags Possassed sufficient basic sewerage
system. information for them to have developed
Procedures for correct plant operation but were
either unaware of it or ircorrectly interpretea it.
In these circumstances it was of no consequence that
they had insufficient documentation to reveal the
incoruct routing of the blackwater drains at para

(Paras 98-103)
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Whilst there &T¢ 10 sequenced operating instructions
for the Plant ag &  whole, the available
dacu;ncntlttm; was cihar and positive about the
Tequiremen Or continuous aerati

for chlorination. °ft and the reason

(Para 100)
Ship's Standing Orders Qealing with the sewerage
syatem had not bean written At the time of the
aceident.

(Para 103)
The ship's staff appear to have been completely

ignorant of the Principle of operation of the plant
and became. undox.-lundlbly distracted by the need to

limit the. smell, and bursued its effect rather than

its cause.
{Paras 105-107)

The  ship's MEO  ang Chief Ship-wright were
inadaquatcly Preapared for their jobs, particularly
N view of the first-of-class nature of the CHY
system installed,

{(Paras ] 09~110)

The MEO was really too Junior anag under-experienced
to be posted as commj.ttioning MEO of 2 naew and’
unique: ship 1ike TOBRUK byt Engineer officer
shortages left 10 alternative.

(Para 109)

The Arrangements made for the standby crew did not
adequately Prepars them for eomislioning the ship
and were a source of acrimony and dissatisfaction.,

(Paras 109-11])

Warranty considerations obscureq hormal lines of
responsibility.

(Paras 112 ang 116e)

There ware many factors which distracted the small
ship's company's attention from the latent dangers
of the mlfunctioning SewWage system. The competing
commi tments. ought to have Prompted higher authority
o  cause the plant  to5 be shut  down unti}
circumstances improved pyt there are understandable
reasons why this was not done,

{Para 115)

288

RESTRICTED
kTR

RESTRICTEY
——— itk

-~ 41 -

WWe The ahip's staff weare not helped by a fallure of
Navy's total managemant system to recognize the
svident shortcomings of the &hip's operation of the
plant and the inherent risks involved. This was an
important factor in the aceident. -

(Paras 116-118)

XX, In the confused and confusing circumstances
surrounding the ships antry into service there is no
single act or omission but for which the accident
would not have happened. However the ship should
have called for help and refused to operate the
plant until provided with ‘expert’ assistance; andg
the administrative authority should have inquiread
formally intb the situation” at the time of the 18
May 81 spiil, Either action might have averted the

(Paras 119 ang 136)

YY. Design Branch involvenent during the. setting-to-work
would have to be called in by the Project Director.
There appears to have been little involvement,
although = the causative vent 1line modification
(Para i60s) clearly came from Design Branch at an
earlier stage.

(Para 122).
2Z. The Project Director’s. role in enlisting NTS

assistance during setting to work was not
sufficiently exploitad.

{Para 123)
aaa. 'i'h. standby crew was a4 largely wasted resource
during the ship's build and trials.
{Para 124c)
bbb. The identity and role of the Administrative
Authority was cloudy.
(Para 1244)
Gec. With the bLenefit of hindsight andg in the knowledge

of the overall management problems, the ship
commissioned too soon. .

(Para 125)

ddd. Uncertainty coulg best have bhsen avoidad by the
publication of a transition document datailing the
arrangements for the transfar of responsibilities.

This “should bhe a standard procedure for ships
commissioning and recommissioning.

(Para 126)
289
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@ee. The exclusion of the sewage systenm from the list of

uncompleted work in TOBRUK's Form TI338 at the first
reading might have bean justifiable. at the time in
ea.iuqhe of the fnadequate trials schedule, but was
unwise.

(Paras 127-130)

£££. The Navy Office functional areas’ involvement in the

ship's, sewerage system difficulties after
commissioning was inadequate, apparently becauge of
uncertainty over the transfer of responsibilities.

(Paras 131-132)

999+ The ship's refusal to sign Form 7I338 at the secona

reading and its desice to include in it the
'uhllti‘ahc:ory Sewerage system" was valid but the
opportunity for a fullscale investigation was not

d bseq; ; 3 it that the problems.
had been overcome sprang from ignorance.

{Para 134)

hhh. The Navy Office decigsion to modify tank venting

Arrangaments and f£it time overrides on M/c transfer
pump  switches was taken in the knowledge that.
Znaerobiosis hag occurred but the danger does not
Sesm 0 have been appreciated. This was ap
important factor in the accident,

(Paras 49, 50, 131, 134, 135)

iii. The tanx vent pipes are Probably not obstructed but

this should be further axplored.
(Para 137)

j33. usw experimental evidence of Hs in letha)

conceantrations rather than cH ¢ Aappears conclusive
and is supported by the circumstances of Usw
accident, as well as by factors in TOBRUK's accident.

(Paras 139-143 and 146~148)

kxk. Recent comment from Y-ARD (UK) that. both Has ang

CHy would have been present, the. former in lethal
‘concentrations anyway, may be invalid ana requires
further inquiry.

(Para 144)

121. Were TOBRUK ‘s system to have been operated

0403p/0124p

correctly, some. H25 woula stil) have been Present
in  the M/C  tanks, thereby underlining the
fundamental importance of gas boundary seals.
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fon and
mmm, ull tanks for sewage collect
‘ :::u.:\::toin h’l‘oBRUK intzoducicd c;nkwiutchripghi.ng f:':‘:
oblems not experience
s?:::?:q pr“t;‘kl in other ships. Redesign is
desirable.

(Paras 152~153)

d bathrooms
' rs articularly heads an
o fﬁm’; biu.::;un'a l’wh-n troops disembark but doors

and fittings are inadequate.
(Para 160)

tside
doors cannot be opened from ou
ose :!:\;d;tc::iié'.b. beneficial were their hinge pins to

be made removeable.
: {Paras 159, 160)

Conclusions Drawn by the Board of Inquiry

The following comments roelate to the BOI's conclusions,

seriatim, noting the Fleet Commander‘s (FC) remarks in each case.

a. Para 22a. NRC K. Dax:
(1) entered 3D24 heads because he was seasick.

FC: Agreed.

Comment: Agree.
he (Dax)......suffered from oxygen starvation.

(2)
FCs Agreed.
Comment: Agree, noting that this is unlikely
to have been the cause of death.
that he
Dax's) vomiting made him unaware
e ::: b(el.nq affected by lack of oxygen.
FC: Agreed.
co he same would
nt: Agree, noting that ¢l
::rbnn true for other gases too.
{4) he (Dax).v then collapsed into a sitting position
where he inhaled vomit.
EC: Agreed.
con ther he
Comment: It cannot be established whe priiPi

T 3 mit at this stage or
rl:l::]l.:itat‘;:m, see para 29 supra and para 5 of

DGNHS remarks at folio 27.
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his (Dax's)..... sposition......made rescue
aifticult,
rc: Agreed.

Comment: AMree.

when rescued his (Dax's) brain was Lruv-rlibly
damaged.

] Agreed.

Comment: This is no more than a
assumption in the ‘circumstances, see DGNHS
remarks concerning irreversible brain damage,
at para 6 of folio 27.

Para 22, Methane displaced oxygen through the kick
panel of the passageway door.

B Agreed.

Comment: Agree that air would have been
HI‘ splaced from the heads compartment. by sewage

Jases, through the door jalousie ang through
the exhaust fan trunking by chimney effect.

Para 22¢. Methane was gensrated in both the M/c

ta;

and holding tank. Further, the BOI noted that

when emptied the M/C tank contains a residue of 1.04
tonnes of effluent and that only two sets of heads,
d}sun-d for approx cne month, were connected to the
M/C tank.

Egs Agreed,

Comment: Disagree. It is unlikely that the
generated gasss included methane. Agree that
there is a residue of 1.04 tonnes but disagree
about heads usa, noting that a get of ship's
company heads are also connected, see para 12b
of folio 30. .

Para 224. Methane built up in 3DZ4 heads as a

result of:

1)

Lost water seals in heads bowls due to disuse.
PC: Agreed that the seals had been lost
but sub tasts showed that seals could be

lost dynnll:lelny.
Comment: Agree Fleet Commander.
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(2) The only natural exhaust being low down in the
passageway door.
FCs No Comment.
ffect of
Comment: Agree but note chimney e
exhaust trunking, at para 163b.

(3) The removal of the defective exhaust fan.
ECyv o comment..

Comment: Agree BOIL.
{4) Gas )easkage to the M/C tank from the holding
tank.
The 1.04 tonnes residue would act as
ggzwatnr seal and prevent.gas leakage to the
heada bowls.

nder's
Commant: Agree BOI. The Fleet comma
Yerark is not understood.

Paras 22¢. The unserviceable state of a non-return

fexr
hich had bsen fitted betwsen the M/C trans
;:njﬁ;. Zi‘lg:arq. and the holding tank was not a

contributory factor.

EC: Agreed.
Comment: Agree. The Fleet Commander’'s.

additional remarks are not understood.
The rascue was expeditious and LSETC

Para 22f.
HBughes was courageous.
FC: Agreed.

68, with some reservations about
Comnt: DAa?nigel Control organisation, see para

162h supra.

das
2 The rescue was hampered by the inwar
E:r;g ng arrangement of the headsa cubicle doors.

reed. However best arrangement is
s%:di:l.dn«!:g outward. swinging doors with
removable hinge pins.
Comment: Agruc‘ FC. DONS agrees with FC but

rs outward swinging doors to be
i::.:::l r ds double acting doors.
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Para 2.
Toreasts Resuscitation was prompt, thorough and

Para

Fc: Agraed.

Sam“ nt: At para 8 of‘ folio 27 DGNHS notes

should have attempt :
intuhmuton before beginning ululcin:ror:? :g
optimise the airxrway &nd to preavent aspiration
gg stomach contents into lungs a8 para
D.J." (4) supra). Agree DGNHS, noting that
co;::lr:bu?.’;lm?o tg. d‘o 80 is unlikely to have

. x's death

view of the presence 'of H2s. + parelcularly in

224. The wminor deficiencies in (sewerage

plant) operating procedures were not contributory to

the incident.

FC: (1) Aq‘ro- with re

EC : gard to use of
liquid in lieu of tabl
hypochlorits. shiet  sodium
(2) The failure to asrate

continuously dia. contribute to
methane concentration and by starting
aeration when purping out, the
methane was displaced into the
sewerage system and hence to 3DZ4
2;: .izrxgituung. Continuous use of
uninhabitable. made the ahip almost

Comment: Disagres with BOI. The disc

in the lhj.p': use of the sewerage lyl‘;...!::n::‘::
major and contributed largely to the incident.
The following remarks concern the Fleet
Commander's comments, seriatim:

(1) .The ship appears to have used

sodium_ hypochlorite in lieu of ::gﬁg
calcium hypochlorite. Agree that this was
unlikely to  have been contributory
although the dosages used are not known.
The uhi,p also used a variety of
amn:i;od-:?n::i dir;ctly into M/C tanks.

effec # unknown but.
have been contributory. is unlikely to

(2) Agres Fleet Commander

failure to aerate continuously il:.tuk:?;
to have been a major factor in the
accident but. ‘factors beyond the ship's
:::t:ol c&ubincdv with the non-aeration to

ate . fata

particular the crt eircum?:xzco!lh -
M/C and holding tank vent pipes and the
dynamic loas of water seals in heads bowls.
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3 Para 22%. There is poor system redundancy, 4in
particular:

(1) The fan exhaust system provides the only
overhead ventilation.

(2) Water seals provide the only gas barrier around
tha M/C tanks.

(3) The 1loss of the water seals provides a gas
leakage path from holding tank to M/C tank to
heads compartment, causing a gas buildup if the
fan should he defective.

FC: The system is .boch, lacking in redundancy
and insdequate as installed.

Comment: As indicated at para 162w supra, the
ventilation arrangement should be adequate
though it is acknowledged -that fan capacity is
below the NCM standard. Also, as discussed at
162t supra, water seals should be adequate if
properly protected from dynamic loss or from
drying out. Ths as-fitted arrangement is
deficient in this regarad.

Additional Conclusion by Fleet Commander

164. The Fleet Commander considered, at para 7 of folio 22,
that the supervision of Naval Reserve Cadsts should be reviewed
and that cadets should be required to operate a 'buddy’ ie., a
‘paired’ system whean on. board HMA ships for sea training. DONS

agrees, at para 4 of folio 33.

Comment: The recommendation has merit but may
be difficult to enforce, for example during
visits to the heads, particularly at night. It
is considered more appropriate to concentrate
on briefings, tours and comprehensive written
orders. ‘DNRC should explore the buddy system
as part of an overall review of NRC sea

training.

RECOMMENDATIONS

Relating to Blame

165, Much thought has been given to the
and blame bit the circumstances are considered to have been far
too complex for individual contributions to the accident to be
delineated. Even the (MNP decision not to aerate the holding
tanks constantly, (contrary to the instructions available to him
and of which he was aware), could not be said to have caused the
accident in isolation from other factors because, for example the
M/C tanks would have besen generating hydrogen sulphide anyway.

tter of deli
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166. Identifiable deslgn deficiencies and as-fitted departures

from design played their part but so too did the total menagement
system which placed an unproven system in the hands of an

untrained and inexperienced ship's staff and left it thers long

after it should have been recognised. as being maloperated and
malfunctioning.

167. The G} failure to institute a formal investigation into
the 18 May 81 spill was a factor but he Aaid seek FHQ advice on
habitability aspects and the cpportunity was there for the Fleet
Commander to. convene a BCX and he did not do so.

168, In suwamary, whilst the following individual errors of
judgement have béen identified and are to be criticised, it is not
considered appropriate to apportion blame: for NRC Dax's tragic
death, bet the p s d Too little was known about
marine sewage treatment, on all sides, for the latent dangers to
be appreciated, and it is recommended that the following parsonnel
and organisations be informed accordingly, by personal letter from
DCNS, to be drafted by DNLS and 'DGFM. ' .

a. The who approved
guidance drawing - .7 Iasue 2) which
cross~connected the holding tank and midships M/C
tank vent pipes..

b. The ” who approved sewage tank
vent. pipe aextensions, to remove the smell from
occupisd. areas, knowing that anaerobiosis had
developed.

c. CSPL who had incorrectly re-routed some ship's
company heads drains, apparently without drawing
Navy's attention to the change.

4. (USRNSSR , ho authorised a
departure. from the published requirement for
continuous: aeration of the contents of holding tanks.

» neither of whom sought outside help
specifically” to -determine why the plant was foul
smelling. Nor Aid they unilaterally decide to shut
down the plant pending further assistance.

f. U “ho 4id not instigate
a formal investigation into the circumstances of the
18 May 81 spill, iaw MNL 2521.

g+ The (ANENENEENNEP vho did not convene a Board of

Inquiry iaw. MNL 2501 to investigate the
circumstances of the same spill.

¢
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169. It is also recommended that:

se the Coroner of the principle conclusions
??3&:;‘ directly to the NRC Dax's death, ;t:
para 161 supra. 1f approvad, DGFM and DNLS to be
tasked to draft a sujtable latter.

DCNS advise Mr and Mrs Dsx, similarly. DGFM and
DHLS to draft a suitable letter.

authorised to provide the Department of
grci:lp%.rt (see folio 36), CSPL, Y~ARD {(UK) and USN
authorities with an outline of the caw of the
accident, in, response to individual requests from
them. CNTS to approve drafts.

Fleet
es of this review be furnished to the
g:::llnd.t, CNTS, CMM, CNORP, CNP and DGNHSi a;
background for any follow-up action to be require
of them.’

ice
UK's CHT seawerage system remain out of serv.

::::1 all approved modifications have been Lnltal;;d
and the system proved by a proper authoritﬁ- b.
Pleet Commander, Typs 0 der and CO TOBRUK to be
informed by signal. DGFM to draft for CNTS approval.

n receive a Flag Officer's commendation for
:l;.s P;.).:: in Dax's discovery and rescue. DNRC to
draft for Fleet Commander's signature.

Leading Seaman ETC D.I. Hughes $113014 be nominatad
for a bravery award. DGNM and DGEM to draft
anomination and citation for CNP approvale.

' the
ijetter covering his copy of this review,
lI’;c:r. Commander's attention be drawn particularly to
ehe ‘conclusions at para 162a, £, g. b, i, k, 0, %y
t, u, y» cc, dd, se, %k, 11, nn, 00, PP, 49, VV. WV,
xx, bbb, 3jj, 111, and nnn.

OBRUK be informed of the content. of
:::. c&lﬁ:xhxcs! :f the conclusions at para IGZaLbo, £,
q. 4, 3s k, M 0 Qo Ty 8, Eo Uy Yo Ze '1:;:,
24, ee, kK, 11, mm, 00, PP, qQd, WW, XX, g99s .
333,111, and nnn.

¥ C a be req 4 to inform DCNS when
E:'i- {afiad that mction has been taken by 'l‘OBiRl)J‘!:
to correct the deficiencies or circumvent the risl
identified at para 162h, o, Ty U, ¥« 44, mm, ©o, pp.
qq. bbb, iii and nnn.

d
b tasked to ensure all appropriate an
:?x:"lijﬂc; MED sailors receive periodic refresher
instruction on intubation technique.
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'be informed of the conclusion
at paras 162i and 162j. DGNHS to draft letter for
DCNS' approval.

DGNHS be tasked to draft a DI{N) on the dangers of
hydrogen sulphide and the risk of its presence in
sewerage systems in HMA Ships.

DGNHS and CNTS (DGND) explore the availability of
practical hydrogen sulphide monitor/alarms.

CNM (DGBUP) and CNTS (DGFM) be tasked to develop
instructions for thd storage and handling of caleium
hypochlorite.

CNTS and CNM (lead) be _jointly tusked with the
development of a general policy document #£or the
transition of ships and craft from procurement to
maintenance; the policy to take account of the
conclusions at para 1621, m, q, ‘'w, X, Y. 44, ££, gq,
hh, 14, 3j, mm, pp. q@. rr, uu, vv, ww, xx, Yy, 2z,
223, cec, 4dd, eee, f££ff and ggg. The document
should provide the basic format for ‘transition
reports' to be produced in future by relevant

project directors.

CNTS and CRM (lead) be jointly tasked with the
revision of ABR 1921, Instructions for HMA Ships
Building, Undergoing Modernisation, Conversion or
Extended Refit, to take account of the conclusions
at para 162, m, q, w, £f, gg, hh, ii, 3jJ, mm, oo,
PP, 499, rr, tt, uu, vv, ww, xx, yy, zz, aaa, bbb,
cee, ddd, ese, £££f and ggg.

(Note: It is understood that DGNP has ABR 1921
upder reévision at present.)

CNTS (DGND (lead) and DGFM) be tasked with the
conduct. of a design deficiency review aimed at
validating TOBRUK's CHT system, in toto: the review
to take account of the conclusions at para 160k, 1,
m, n, O, Pr g, ¥y 8¢ &, U, ¥, W, X, Y. Z, aa, bb,
ec, d4, ea, 11, hhh, iii, J3ij, kkk, 111, mmm, nnn,
©00.

In step with para 169r, CNTS' (DGND (lead) and DGFM)
conduct a design deficiency review of severage
plants in all other IMCO-fitted fleet units.

CNTS (DGND) be tasked to explore and identify any
shortcomings in the dJdesign validation procedures
under which the following occurred:

(1) The marriage of the ‘holding tank and midships
M/C tank vent lines, vide Issue 2 of Navy
Office Drawing No. AOO0077. Paras 1628, 11, ww,
YY and hhh are relevant.
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(2) The aextension of selected vent lines. to the
starboard kingpost, when it was known that
anaercbiosis had developad. Para 162 and 162y
are relevant.

CNTS (DGNF) be tasked with listing all remaining
TOBRUK documentation shortfalls and prosecuting

delivery. Status reports to DCNS at 3 monthly
intervals.
CNTS {DGPM} identify TOBRUK CHT system PJT

requirements for CNP (DGNTE) action. Similar action
to be taken in respect of all other IMCO-fitted

f£leet units.

Racommendations made by the Board of Inquiry

1706, . The tollo.wing comments relate to the recommendations of
the BOI, seriatim, noting the Fleet Commander's (FC) remarks in

Para 23a_and b. Medically examine other affected

p-rlnnnof and shut down the system.

FCs. Action complete.

Comment: Noted.

Para 24, Install NRVs in all blackwater lines
before M/C tank.
FCt Agree but further protection ¢to be

provided by ding all black r drains within
M/C tanks to below the L.04 tonne level.

Comment :

(1) Agrae NRVs or soms other form of positive
seal. In view of the deteriorated condition of
the NRV at TAB G, it may be better to rely on
additional deep water-seals in blackwater
drains, coupled with improved syphon breakers.

(2) Divagree FC regarding extension of drains,
noting proposal at para 153, to redesign tank
bottoms for minimum residue.

Para 25. Modify heads cubicle doors and elevate
Fresh air inlet.

CEGs

(1) Disagres. Recommend outward swinging doors and
removable hinge pins.
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(2) Agres.
Commant:

(1) Agree rc.

(2) D;;;grin, bacause of short circuiting, see para

.

Para 26.

(1) Flush M/C tarks when not in-use and £ill with
water to 'uvoldq methane géneration. -

(2) Plush unsused heads and check water seals
waekly.

(3) Lock unused Heads and treat.as confined spaces
iaw ABR 5225 " when -exhaust’' fans hacome
unserviceable. - :

(1) Unnecessary when. ‘blackwater drain pipe

modification has been completeds.
(2) Disagree. ‘Better to rely on .improved syphon

breakers which do not have dead weighted. flap

valves fitted.

(3) Agree.
Comment:s

(1) Hydrogen sulphidée is more lLikely than
methane. The CHT system instructions require
that sewage tanks should be flushed out and
enmptied after use. To this end it will be
nec ary to improve pumping and tank cleaning
arrangementsd: see para 153. )

{2) Mgree PC.
{(3) Agrea Fc.
Para 27. Though not a major contributory factor in

the accident, the holding and M/C tank vents should
be separated.

“PCs Agree. Navy Office redesign: TOBRUK to

adrate continuously thereafter.
Comment: Agree FC noting however that the marrying

of the M/C and holding tank vent lines was a majox
factor in the accident, contréry to BOI view.
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Para 28. Orders to be included in Ship's Standing
Orders.

rCs Agres but ship needs help from Navy Office
due to the inadequacy of delivered documentation.

Comment: Agree generally with PC although ABR 5231
and  ABR 5407 probably do contain sufficient
information for suitable orders to be written.
Howaver a ship check is necessary first, as
recommended at para 169r.

Para_29. Those who participated in the rescus be

: xocoqn!zid as a group and LSETC Hughes be commended.

rc: Agreed. TOBRUK to raise.

1 however Navy Office to raise in
view of passage of time. Further to para 169i, and
agred TOBRUI i informed that all those
involved did well, in the best traditions of the RAN.

Comments

Para 30. Press releazse.

: No need.
Commant: Agreed FC.

Qther Considerations.

(1) FC_Parm 10, The removal of the exhaust fan

From 3DZ4 heads was normal and correct, because
the fan had burnt out and there was no spare
available.

Conment: Agree FC.

(2} 'PC Para 1l. ALl Fleet fit
systems should be validated

Comsent: Agreé FC, ses para-16%.

.ted sewage treatment
by Navy Office.

Fleat Maintenance Hranch
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ANNEXES:

RESTRICTED
~ 54 ~
Chronology of Sewsrage System Incidents in HMAS
TOBRUK.

Navy Office Sketch No A200204 (Issue 1) and
Drawing No A200206 (Issue 3).. !

Navy Office Guidance Drawing A000077 (Issue 2)
Pt 2 . - (Dilg;" ic)'.

s b L4
Vent. Pipe Calculationl.‘ .
Calculated Ventilation Requirement, 3DZ4 Heads.
Sewage Gas Generation Rates.
Gas Path Model.
Copy of GOSIEAA letter N16-1-600 of 1% Sep 81.
Copy of HMAS TOBRUK letter 42.1.1 of 06 Oct, 81.
HMAS TOBRUK' Teast and Trials Procedure
Alggl..;;::::“fo Sewage Treéatment and Disposal
Extract. from ABR 1921 - ITT Responsibilities.
RANTAU Representation abotuit ITT Difficulties.

Do ation C:

ing JUN 81 AMP in Brisbane.

Signal Correspondencé Between Navy Office and
TOBRUK Concerning Fossible. Vent Pipe Blockage.

HMAS' TOBRUK's Form TI338 of 10 Apr 8l.

HMAS TOBRUK's Signal Traffic Concerning Second
Reading of Form TI338. -

DTNSRDC =~ 78/04) of January 1978. A Paper
Entitled ‘Biodegradation of shipboard
:u;:».unr in Collaction, Holding and Transfer
anks ' .
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19-22 JAN 8L

17-19 MAR 81

APR 81
23 AFR 81

15 MAY 81

18 MAY 81

1l-12 Jun 81

3 gz el

19 AUG 81

14 DEC 81

rinal Installation Inspection. Satting to
work sborted due to successive spills involving
forward and midships M/C tanks.

Contractors sea trials, System flooded with
:g::&:c: four times within 48 hours. Trials
ed,

TIII8 first reading. No mention of sewsrage
systen,

Day of Commissioning. Major spill involving
!ogwu‘d M/C tanks,

Ship refused to participate in Form 71328
sscond reading., Remsons included ‘Unsatisfactory

Sewerage System'.

URDEF 17/85. Sewage flood. URDEF listed as
priorify 2 Warranty Defect. TM200 raised in
accordance with ABR 5230, INDEF 7/85 re Ness
Deck Flood. TOBAUK signal 2302022 MAY 81 to
COMAUSPHIBRCN requesting assistance to investigate
and .repair.

AMP in progress. Shi) 2 Inspsction cf -sewerage
installation by IMSD (Project Design Manager).
Minute suggesting varicus modifications.

Various eguipment repairs and mods.

Form TI338-1 rsad and signed by HMAS TOBRUK.
Sewagé trsatment system not recorded. -

PSA in progress. T3M 200 DH 54/85 Air Escape
Modification. Conseguent to sewage flood,

air escape pipes modification proposed and subse-
quantly completed at PSA. Mess decks
rehabilitated.

Sewage gassing of NRC DRX.
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1. Aim

To sstimate the pressure generated within the
port midship's collector-macerator tank due to gas flow
through the vent system before and after the vent system
was modified in accordance with Department of Defence
Drawing A200206.

2. Raferences: A. ABR 5407 - Piping Systems Handbook -
HMAS TOBRUK

B. ABR 5431 - Sewage Syst quip
Handbook HMAS. TOBRUK

C. EHMAS TOBRUK Drawing l138-l1H General
Arrangement

D. HMAS TOBRUK Drawing 138-605-H
(4 sheets) Sewage Arrangement

E., Kempes Erigineers Yearbook 1980
Sections K1/24 and X4/24

F. HMAS TOBRUK RFH $9#7552 MAR 82

G. HMAS TOBRUK letter 6/2/1 of
22 MAR 82 and enclosure

H. NCM VOL 3

3. Introduction

The investigation takes the form of a calculation,
based on ventilation flow principles, of gas flow in the
vent pipes driven by ingress of sewage and air to the
holding/collector/macerator tanks. A sketch model is
given (at Annex § of the main report) showing basic vent
pipe runs and sizes in the relevant section of the ship.
Note that the cdalculations are exclusive of gasses generated
by the sewage, of which there would have been a considerable
volume, see Annex F.
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4.

It is assumed thit the drains from the decontamination
areas, sickbay and galley and the salt water supply for tank
cleaning are: all shut off.

Inflow to the holding tank will then come from:

a. The aeration blower,
(Mo information is given in ABR 5431 on the
quantity of air provided by +he blower.
Ernquiries are being made with the manufacturer.
The ship specification para 4.10.3.8. gives
the required quantity as 50 ¢.f.m. @ 4psi.
This figure is used in this calculation).

b. Drains from washbagins and showers portside (see
calculation para 5}.

c. Discharge of sewage from the collector/
macerator tanks., (ABR 5431 gives the capacity
of the MONO discharge pumps fitted to the
collector/macerator tanks as 10m3/hr @ 1.49 bar).

d. Chlorine mixture from the system chlorination
unit., (ABR 5431 states: the unit delivers at
136.5 1/hr max).

Hence maximum inflow to each holding tank consists of:

SOURCE ITEM FLOW
m3/min

1, Aeration Blower (50 cfm) 1.42
This figure is assumed from the ship
specification

2. Drains from washbasins and showers 0.26

3. Collector/Macerator Tanks 10m3/hr+ 0.167

4. Chlorination unit 236.51/hr 0.002

Total assumed £low = 1.85m3/min

A NOTE only 1 collector/macerator tank is included as discharge

from the midship's collector/macerator tank to the
holding tank is made up with gas vented from the
holding tank. It is assumed alsc that the forward
collectox/macerator tank was empty.

5. Galculation of Flow from drains and washbasins.

The number of drains and washbasins. is approximately
equal each side of the ship. Only the port side has baen
calculated References D and E,
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#unber of Washbasins (WRM) and Bhowsrs (SER)

2%
WD Bathroom 3 sm
6 Wiy
Aft Bathroom . 6 SHR
13 wam
% .
Frs 18-24 Bathroom ;: SHR
. 4 Yan
rrs 4-17 Bathroom 2 SHR
5 wan
1.9k
Frs 11-16 Bathroom 1 SER
2 wBN
oo '
Frs 10-19 Bathroom 5 SHR
6 WBN
02 & 03 dks
Hil to Port side
Totals SHR = 19
WBN = 36
From reference E K4/24.
The & ¢ of a Washbasih with X* tap is 0.011303/min
The d' of a sh '
0.013:?/;:‘: owsr with a 100mm rose is
<. Total demand of washbasins is 36 X .0LL3 = ,407m3/min
Lo Simult a a of hbasins is 0.18m3/min.

(refar table 21 ﬁptoxﬂwc E.Xé/24)

Add to this the total demand of showers
/=19 x .017 5 .323m3/min/
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D~4

this is considered to bs tod conservative an
extimate as all showsrs would not be in use coboard
at this time, It is considared that a reasocaable
deand £oz- showers -is more likely to be 0.09m3/min

ie 25% in use. the PRV PN
Total demand is therefore: 34 3 i
0.08 + 0,18 = 0.26m3/min e

6. [} sure
N7

aAssumotions

a. All flow is through the holding tank vent to
atmosphere. MNo flow occurs -in the vent’
branch from the collector macerator tank.

b, Al pipes from the collector macerator tank
are sffectively closed, except the vent pipe.
ie, no flow can occurout of the collector

& gh the vent pipe.

¢. There is no flow from the 1 &k senior sailor's
heads into the system. .

d. The density of gas in the system is equal
to that of air.

The total gas flow from each holding tank is:
1.85m3/min or 0.03lm%/sec
Therefore from Reference £ Section K1/24
a. For an 80mm bore pipe with a flow of 0.031m3/sec
(1). Pressure drop per meter run = 71 Pa/m
(2) Velccity im the pipe = 5.90/s
(3). Velosity head = 3 X 1.2 X 23%2 = 17,572
b, For a 125mm bors pipe with a flow of O.031lm3/sec

(1) Pressure Drop per meter rum. = 0.9Pa/m

(2) velocity in pipe = 2.5m/sec
{(3) vVelocity head = 3,7Pa
c. For a l00mn bore pipe with a flow of 0.062m3/sec
(1) Pressure drop per meter = 10Pa/m
{2) vVelocity in pipe = 7.9m/sec
(3) vVelotity Head = 37.4Pa
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Peatd

STaing Sanky pel

dance with Det

vent outlet with Anti Tlash Gause
and Flap

0.3m Pipe)

125mn bore

3m Pipe )

Juncticn of Vents

B. After Licatia
COMPONENT OF VENT. SYSTEM

combined vent yp derri st
vent outlet with Anti Flash Gause
0.3m Pipe )

180° Bend ;

14.5m Pipe;

45° Bend 100zm bore

)

)

)
0.4m Pipe ;
45° Bend ;
}

1.15m Pipe

Jandasianaa T A
TN LTI T
ey Laing AS0D206

10

2
1
1
3

Pa

56

15
145

11

Junction of Port & Starboard Vent Pipes

90° Bend )
L.lm Pipe )
}  80mm bore
60° Bend )

)
10.4m Pipe)

314

4

74

10
10
12
12
14
17

177

CUMULATIVE
FRESSURE

Pa

56
59
74
19
223
227
231
242

246
254
256
330

COMPONENT .OF VINT. SYSIEM %%%‘ W
Vent 8
90° Bend )} 4 334
0.45m Pipcg 3 3
457 pand ; 2 339
0.3m Pipe ; 2 34
45° Dend ; 2 343
1.3m Pipe % 80mm bore 5 352
45° Bend ; 2 354
0.36m Pipt;‘ 2 35%
45° Bend ; 2 258
0.48m Pipt;' 3 361
Reduction L25§-80f 1 362
0.25m Pipe) - 362
90° Bend % - 362
0.95m Pipo; 125mm bore 1 363
90° Bend ; - 363
2.4m Pipe 3 2 36%
—
Junction of Vents 365Pa
8. gonclusions

2. It is found that, making the assumptions
previously ocutlined, the pressure in the
holding tank vent pipe at the collector
macerator tank vent junction is increased
from approximately 17pa (0.1" WG) to 365Pa
(1.47" WG) by modifying the vent system in
accordance with Dept of Defence Drawing
2200206, It is daduced ‘that the pressure
in the collector macerator tank is eguivalent
to the abova pressure as g that there is
no flow through the collector MACSTALOT tank -
and that tank is 3 plind branch of the holding
tank vent.
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b.

Ca

Dt

It is Sonsidared obubh-»me« pnwuu v-nputdd'

:n the hol.dinqnelnl:h:::h uy stem in w:u.

0 ‘causs gas flow

seals in-‘the heads -17!l Wl_“ hip's
collector macerator tank, 'n-ro would
certainly be sufficient pressurs to blow gas
th:ouqh tglotod or non existant water seals:
:h ¢ water closets being the only
twnn the collector macerator tlnk and’
th. héads and noting that some seals were
measured at less than 17ma.

Although the arithmetic in these calculations
bas bean checked, uhi method is clu opinicn
of myself and is d by an

person.

—d -

(D. ILL)
DFM~SE
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A. NCM VoL 3
3, Carrington Slipways DRG 138-605-H

C. HMAS TOBRUX Ventilation Trial Results
held by Mr J. MAIN (DHSD Staft)

1. The following calculated air exhaust rates are

requizred.

C.

Reference A section J.3. specifies the following
exhavst quantities for heads:

(1) 50 cfm per WC,

(2) 25 cfm per urinal,
(3) 50 cfm psr showsr, and
(4} 25 cfm per washbasin.

Reference P indicates that 3D24 heads centain
the following:

(1) 5 we's,
(2) 1 urinal,
(3) 1 washbasin.

Thersfore the NCM regquirement for exhaust
air is given by:-

5X 50+ 1X25+1X25= 300 ctm.
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2. ‘The. tesults. given: At refarence C/'show that the
exhaust quantity at trial-was 247 cfm.

3. gconclupion. The foregoing indicates a shortfall
in the ventilation exhaust from 3DzZ4 heads compartment ‘of
53 cfm, or approximately 18X.

=40

(SGD) D. MAGILL
DFM (SH)

6 May 82

318

AL B2

1. The following information was obtained from

Mr Wayne Harris, the principal Engineer (Sewage Planning)

of the Department of Housing and Construction. It relates.
to '‘normal' sewage tunm‘.nt, ie where the flushwater is
fresh, It appears from’ che reference that the product

gases in the shipboard environment are quite different:
thezefore the !onwinq_uy be considered as no more than
indicative of the volumes of gas likely to be generated by
the residue in M/C tanks, below the pump low level cut cut.

2. A nermal guantity of Digestor Gas ie product gases
from an anaercbic condition; would bs approximately:

2. £5% Methane [=-7%3

b. 35% Carbon Dioxide.
3. There would be other gases present, but in very
small quantities, One is Hydrogen Sulphide which produces

the 'bad eggs' smell and is highly texic.

4. The digestor gas would take time to develop, from
several days to wsaks, depending upon the tempsrature, nzture
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of the vessel, agitation etc. The gas is lighter than air
and could be expected to vent off naturally.

5. 8 Typically, one 1b of Biclogical Oxygen Demand
(BOD) will produce 4% cuft of Digestor Gas at standard
conditions., Therefore, assuming that an ‘undiluted’
effluent could contain .-S50% BOD, 1.04 tonnes could, produce
about 10,000 cuft gas at STP,
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EMAS_TOBRUK SEWAGE SYSTEM
VRNT PIPE CAICUTATIONS

1. Alm. To estimate gas flow to the port midship's
collector macerator tank through the vent. pipe system
assuning depletsd or non existent water seals in 3024 heads.

2, Refarences: As Zfor Annex D,
3. Inkroduction.

The same principles are used as for Annex B,
The £low is considered to split at the junction of the
holding tank vent and macerator tank vent,.s proportion
flowing up the combined vent pipe and a proportion £lowing
down the macerator tank vent pipe to the macerator tank then
to the heads. The flow rate in each vent is assumed and
the resistance is calculated, Flow rate is then adjusted
depending on the differance in total pressure resulting at
the junction. The process is continued by itertion until a
balance of pressurs is achieved at the junction. The
total gas flow from each holding tank is angud t0 be the
same as that calculated at Annex D ie 0.031wm’/sec.

<. Summary of Calculations

It is found by iteration tha§ with 0.0lm3/sec
flowing up the combined vant and 0.02m3/sec flowing back
through the macerator tark the pressures approximately
balance ie 1l6Pa for the combined vent and 92Pa for the
macerator teank path to the heads. Within the limitations
of the assumptions this is taken to be the approximate
preportion of gas flow in the respective vent b hes,

s. Cenclusion

a. This calculation shows that a large proportion
of gas from the holding tank will flow back
through the macerator tank to the heads
during aeration if the water seals in the
WCs are severely depleted or non-axistent
following the medification to the vent system
in accordance with Dspt of Defance Drawing
A200206,

- Although the arithmetic in these calculations
has been checked, the method is my own opinion
and is hecked by an independent person.

G
DEM/SH

3| May 82
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Depaxtment of Defence (Navy Office)
Fop Attention: Director Gepsral Naval Froduction.

Qr 0.0t.3]y

] Beference: Depurtsent of iofence (levy Uffice; letter
gg ; KA /54 Do 70E /81 dated 25 Aug 81,
k The fsllowing are forwarded
2. Hial TOBHU; was the first msjor warship conmstructed in

recent tines to s fixed price contract in a commercial yard, and
generally constructed to commercisl standards. ZThese faztors were
and are not fully apprecisted by all personnel vho have hed some
input into the project or who have been sssociated with operstion

Pt vy !

) : of the smhip.

3. Yhure specisl fisval reguirwments were included in the
specification they wese not slwayz adeguztely defined, and thie
resulted ip dirffoulties in interpretation by the contractor and/or
GOSIEA, stafr, In adéition, there wers,srrors snd onissions in
the detmiled pcheduler for the supply 6f Goverrmant rurxiched

Q= ool

AS FLom) Assuminy
R i
~mee sems eI
R New EAMIAT.

392§ weasy

Bquipsent, which, togsther with delays in supply, resulted iz
some disruption to the contractor's progrmeme.

; &, Although it waz a contrsctual requirement for the coatractor
%o opsrate & quality control system to the level of AS 1822, snd it
was ascessed that he had sstablished such a syrtex, in practice it
was difficult ¢o get the contractor to give more than lip service to
this requiresent. In particular, the finsl few weeks of the
sonstruction period the contractor sbandoned foreal guality control
practices and in effecty GUblish staff, in nominating defects for
correction, were carrying out the QU function. However 1f this

had not been done the ship would not heve besn completed to the
standsand 4t was in the given time. In the event, of eourse, it

% Q~ voz.y, )

Conmena,

MACERNILR.

1_
TERT

Nl -EFECHY

MobkL. of
3BT

oK

2

is considered that a vary satisfactory ship was hended over bY
the contractor.

: ‘ Sé; : / 5. The

3
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2.

5. The mutters in para 4 we

expariance with this, aznd otber

T9 Dot setisfactory, and
contoacts highlights tl'u Zact that

if a satizfactory iwvel of qmi ' AsSsurEnce is to be achieved it

is esmential that stags payments be al

d to definite stager of

Physical progress which incorporate del le quality audit

Parsuetsrs,

6. With furtber regsrd to pars 3 of
Teference, ratterc of detalil bBevs been h;auy g;omi?.vmh” th.‘

commentr a: necesasry, during the contract.
consideswd thit it um.'xl:'. beinsp ropriate goz;pg?::po.;td :: gou

&spects to bs prepared within DN,
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{S6R) K, H. KRUMMEL

(5. oE. ERURRIEL)
Captain, RAN
St L, ,
ant o.
EAST AUSTRALIA AREA ction

DGEM_0533/82
QF.19 MAY 82
DEPARTMENT OF DEFENCE

42,1.1

HMAS TOBRUK
at Sea

06 October 1981
Department of Defence (Navy Office)
Rusgsell Offices
CANBERRA ACT 2600
Attention: The Director of Fleet Maintenance
Eor Information:
The Flag Officer Commanding
H.M. AUSTRALIAN FLEET
The Flag Officer
Naval Support Command

The General Overseer and Superintendent of Inspection
East Australian Area

The Director Joint Warfare Policy ~ Navy
DUTIES OF PERSONNEL STANDING BY SHIPS BUILDING

References: A. ABR 1921
B. Navy Office letter N7610/3/237 DFM 329/81 of
21 August 1981 (NOTAL)
C. HMAS TOBRUK UNF/RDI/RDC 2204282 SEP 81 (NOTAL)
D. Nuvy Office letter N108/1/12 of 13 March 1981
(NOTAL)
1. Comment sought by reference B is attached at Annexes A to

D. In preparing this information it has not proved possible and
was not considered realistic to confine comment simply to Chapter
2 of reference A. The Annexes have been presented in such a vay
that the recommendations made therein can either be extracted for
comparison to those of the other annexures of reference B, or
applied by way of amendment to the appropriate articles in ABR
1921 itself,

2. In general reference A had little relevance to the
situation experienced by Navy and Army personnel who stood by HMAS
TOBRUK during building.
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3. It is recommerided that £0r any future building programme
at Carrington Slipways Pty Ltd (CSPL), a special directive be
prepared for the standby crew and that if possible, this directive
be included as an appendix to the contract with CSPL.

ANNEX I TO
DGFM 0539/a2
OF MAY 82

OEPARTICENT OF DEFENDE

(X.A.. DOOLAN) 42.1,1

CAPTAIN RAN

COMMANDING OFFICER
HEAS . TORRIR
ot Sea

Annexes: A. Duties of Personnel Standing by Ships Building at CSPL & cetabar 153

-~ Command and Control £k Cetabmr 1931

B, Duties of Personnel Standing by Ships Building -
Administration.

: of Defeuncn {isvy Gifice)
.
L tof .
’,/ (e

= o Pizet finintenance

C., Duties of Personnel Standing by Ships Building -~ 7

Technical !

D. Duties of Personnel Standing by Ships Building -
Naval Stores

Il [

WRI0/S/F BER 3P0/ of
)
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e it is recommended Sknt for any £ 2

Z T sy future building wrogramee as
;:riim.-cn Siipmys Pry Ltd *s FL), a spocisl directive be prepaved for
4] standvy srew and that if go ::ihle, this directive be included ag an
‘ppe 4iX 0t eontract i .h C8FLe )

L Dities of Pergoanel £sandin Ships 5 i
) & by Siips Building, CSEL -
<ommand and Centrel = e et oS
2 *'es of DParsonnel Stsading by Ships Building -

Mizinistration

Cs En_‘tzes of Persoanel Standing by Ships Ruilding -
Technical ) "

D }.: ies of Parsonnel Standing by Shins Zuilding -
avel Stores )
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‘.mnx A to the (.onmm:‘.‘.ng Ofticer
HNAS YODRLR lettar 42,1.1 of
Cetobor 1981

DUTIES OF PERSONIFI, STANDING BY EHIPS BUILDING AT CSPL
COMIAND AND CONTROL.

Status of Senjor Officer of Standby Shin

' In the circumaiances which preveiled during the building, launching,
ﬁ.tﬁng ont, sea trials, hasdover and up to the cormismsioning of HHAS TOBRUK,
the Seaier Officer was, of nocsawity, required to intorface with & wide v:.m:y
of suthorities, “these included the following:

&, MHegident Hawval Oversesr;

b. The Shipbuildm and their stafly

¢e The Gensral Oversser aad his staff;

d, The Project Director;

s, The Captain Trisls and his stafl;

£, The Comzanding Officer, NMAS PENQUIN;

&e  The tlavad Support Comsandor;

. The Flret Comcander;

i. Tae OZficer Cocmending, RAAF Williamtown;

o  The Comranding Officer, Sase Squadson, Williwmtown:

2. Veulous swo-contrsctors to the Ehirbuilder;
Reprasentativex of numerouz trade unions; and
v Gifics Directorziey

2y weves of intorZacs Taried but there wnsn ne clesr :.ra.':cn for
the Senier 02licer joiuinge As-s rogult, all nen naval perz.:mcl
abovs were initially confnsed as to the role mnd functions of the Senior Officer
g it umu hrokgn persintent perscaal diplomacy that the position was
clorifisd, ‘Eup vens tise and laegody desiod the Senlor Offizer the opportumity
nee ovents prinr to sea trinls, IS in assoricd that hod the, ao..ition
Senior Coficor beon identified more claesxly within the vroject. and had

he Been theieby glven mome formal suthority, at lecst o month of the dalay in
building ;aould have been avoided.

Comeand wid Conizol: Auzvd of Contrsct to Commisrioninn
Fe For eass of oxmmination this has been divided into the following
rhases:

2. Aurrd of Contract to dubte af posting of standby ships
inourinr Officer (E0);

k. Arrival of IO to date of pesting of ntaudby ships
Gommaading Ofitcer (S0);

ce Pariod prior to zea trials;
4, Sea trisls; and
e Porisd betwows handover and cummissioning

I3

3
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The parded up to the arrivel of the I0 is not germsno to this examinuti
therefors 4t is not further discussed, Consideration.of the obhor uo: ::d

as follows:

(1)

6]

)

Pariod whan 2O was the Seaior Officer.  The exporience with
E s t the 70 wa3 Unavie to perform functions

other than to:

(a) ocbserve and roport on propress;

(v) sraagy training for ctandvy crew; and

(¢) adainister standby crow

He was apecifically excluded from mectings about the ship waich
other Navy represontativoc atfended st the shipbuilders yard,
he w8 denied access to documentation snd his edvice went
unhcaded, In ahort, th: officer concerned wes placed in an
invidious position and his trestmnt by pore sonior.naval
;utm:i.ﬁ;:u certainly contributed to his subsequent resignztion
vou the o

In any future build at CSPL. it iz vitel that:

(a)  the D05 position be sroverly established and fully
docuneated prior to hir arrival;

(t}  he be given access to all documcatation relevaat 4o his
rogponsibilitien;

{c) he te rojuired to attend =11 moctings at the shipyerd
relovont to the budld at wnich building or econtracturnl
miters are to be dizcussed; snd

(d)  he be granted vight of direct ncess 4o the Froject
Direcior, thes Director Genersl Shiy Hraduction, the
Chiel of Hawx 2l Sesrvicas mnd the Snief of
linval Vaterisl on satters rclated to the huild,

¢ srior to Sen Trinls whes CO wig Semior Cfficer. Thig
ht i ves Luch longar thin originully olunned.dud o the nine
ronth delay in delivery of the ship, In refrospest, iv is
Just mo well thet some of this delay occurred so that ruserous
fundamentel preblems could te resolveds © On errivel, the
Cormonding Cificer (designnte) found himsoelf to be in e positicn
somiewhiat alktin tc that proviouuly described Jor the 20,
Honotheless, with lsunzhing tahiing place within tuo wenks of
Joining, thz CO was, by dint of circumutance, thrust into
inveivenent.

T command ond control Treblen s not one with the shiplailder.
Aeed bt was an embayrasement for the ehipbuilder not o be
ablz o talte action on i ivice of the CO and hig gialf, @y
gavaral ccéasions such advice was finaslly acied tpor

inerdinase delays vhich oscurred afber the inform
into the naval system. In this context it iz fair tn. ctage
that the Rasident Muval Gvermeer (Ri0) wme also placed in an
invidious position, ‘Tie zact that he uas dirocted by the
Jenoral Qversear noi b ora the CU of ceriuin matiers [vhich
the RHO i 2ld consuei aaw 4od to he massed on to. the I0)
vlacer hiw in an isrpos « pesition.

cesas/3
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(5)

(6)

In asy future build at CSPL it will be neceasary to:

(a) clenrly define the position, status cnd responaibilities
of the CO; and

(b). easure that the 0O has right of direct access to WJ)
suthorities including the right to provide writtex
guid to the pouilder within certain limits e.g.
in fitting out, the placement of built in furniture in
compartments of the resiting of equipaent when time iz

of the espence.

Se3, Trisls. The srrangezents for sen trinla in THAS TOBKUK
Vorket very well., Cartain fundementsl points are, howsver,
worthy of notes.  These are: ¢

(a) the appnintment of & Master for ses trials shonld be left
flexible in the controcts  CSFL. aventualiy agreed to the
appointment of the CO as Maator only after knowing hin
fer some time (and it is expected gauging -mion reaction).
ere 1o no doubt that the firm would not have asreed to
hiz sppointment ag tactor £f the CO had Decn foist upan
CSPL at short notice;

(b) 4t ic prudent fer the €D to hold & Certificate of Servics
as & Foreign Going llaster; ond

(¢) it is essential that the legel status of the CO be
rasolved befors he movea the shiv. The circunstonces
in WS TCARUK wers that afier the Caief of Nown) Stoff
nad given his approval Zor the CC Lo dct eo Fakter during
se3 irisis, 7erbal nivice from the Floet Legal Officer
wss At varianee with verbal sdvice from otner nriwte
lega) sources. Acccrdingly tie $O touk the indtiatdve
of reguesting the comveny to approint him 26 & terporary
anployes whilst he wos acting 2 lnster uo as to oroid
being able o be sudd LWnd any mishos oucurred. COYL
soread 4o this but found that in delap so they wvere
recuired to pay a nominal sum to the worier's coopencation
authority.

Period bhotween Uondover aud Commissioning,  There wa no
ComTanc and GOALrod probicms during this periocd and it is
reconmended that in future similar circumstances, the pro-
osdure of passing full corswnd of the ship to the Fleet
Commander on handover be repeated

Dxte of Posting of Ofticers

Rad HHAS TODRUX commizsioned os originolly scheduled, the posting

dates for most officers would have beon far too late. “he rcasons for taic
asserticn ace that the nhip was not only the Zirst of slacs but also the Iirst
warship built by CSPL and the first wrahip of its type to entar servica in
the Austrolinn Defence Force, As such there wns a conviderable smsunt of
effort resuired by key officers and senior uailors and soldiers which wouldd
not necescarily apply in other circumstances. A good example of this i3
tecknicsd troining, Considerable forethought had been given to tho truining
required for LSH porzonnel both within the project and by other awthoritios ond
every recacnoble assictance ng provided,
could only be provided after experienced senior: ataff tad firct learned the ship
and ita systems, ond then documented this informatien into a training formad,

Daupite this, mueh esseatinl traiving

N

FYTRRY
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Siilorly, documentation such as Ships Standing Order

T t L s had to

:‘l’:o LSH 48 0o markedly different in eo many rogpooh a-eh: o:.;h.::;r :'hn:m’.‘
is vas the only viabie approach.to this time conwuming tazk,

Se It is recosmended that for future 'on
o 022" bullding pr
i:.\u that for HMAS TOBRUX, posting cates for key pirscnns) should bop::d::::;
posaible.  Thers seems little point in providing geasralised guidance in
ABR 1921 e sach case ir likely to vary markedly. o

334

sunex B te the Conwanding OfZicer
HHhS TOBRUK lotter 42.%.1 of
¢, October 1981

WTIES OF PERSCHNEL STANDING BY SHIPS BUILDING
ABDSTRATION

e Tae experience of the TOBRUX stendby crew at RAAF Williamtown was
that tntil handover, the administration was organised nlong the linss of a
tender to HMAS PINGUIN, Although on. hand the Tleot d d
full coowand, current remlations are couched in such terms that until a ship
actually comnissions, many administrative functions cponot commsnce. This
is o most unsatistactory situction which requires amsadzent.

24 Until a ship commissions it is not #acognized as HMAS and, os such,
canot oparatc as an aut wnit £ Zally, or to a large sxtent
administzaticely. for the standby crew, the recdity of the zatter is that
edministration is worked up from zero to 100% at coxmissicning day.

3 Adwinistrative arrangements for Inture builds must make allowance
!or_this gradunl progression. The situntion vhereby certain viial functions
cennot, by regulation, be commmced wntil commissioning day (ee.g. the oparation
of o cash account)-requires sasmdnent, In this contoxt the following is &
1ist of activities which cennot be commenced until cemniesionings:

a. opsraticn of a cash account {with 21l aspects that thiz anvers);

b, claiming of victualling allowonce;

¢, orderisg of xrovisions;

e use of losul. purchasce for stores/services;

e, opsration of centecn;

2, speration of CSB agencys

8o+ operation of Hoz Publi funda}

h, operation of Relief Trust Fand ascount;

i. delagation of write off of eterea (€O and 50)3

je ume of sslen tax exermiion/other curtoms eatitlemente;

ke authority to punish (srior to hnndover date the CO HMAS PEGUIN
vas able to delegnte);

1. peyment of allownces (eege suuguing = none of which was payrble
ducing sew trirds unden curroat reguletions degpite the fact
that Defence Foroe perconnel were ab wec);

#, operaticn of repayment zosoing;
n. payment of ship'o accawnta; and
0. uue of AUSHIMPS

4y Tha proviuions of Hsvy Office letter 11108/4/92 of 13 Farch 1981 did
aot cover »11 theme scquirements ond the issue of the letter was zuch too late
ko ollow for the sradusi build up of administraiion congidsred neceszary. It
wes o mettar of considerablo frustraticn to the ctandhy crew snd o total nisuse
o2 ismined coupover that the aspects covered in naragroph 3 above were not
autnosised woil before sea trinls commenced.  Onse all the key adninistration
billets were fillod thure ws ne legical reanon why the ptandby crow could 20t
nave bacone s auntouemeus ascounting wadte
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Se It is recomsmnded that for mny further buil - sWa
amanded to adlow for tho mert e2ficient ’m - 4 “‘m’. 5. Fhons be
of & standby erew to bo immlencnted. Bament of the & sEtio
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Annes: C to the Conzanding O2fiser
HHAE TOSPUK lettor I12,1,1 of
& October 1581

DUTIES OF PRSONNEL STANDING SY SHIPS BUILDING
TECANICAL

1o Docusentation. It follows from the comacnt in Amnex A that
technizal stall suat have access to all documentation. The repested refusal
to provide the.steadyy crew with the LSH apecifications was not understood
during the standby period and has still not been satisfactorily explained.

Tren at this voint in time, 6 months after comuissioning, there are instances
vhere the task of ruaning and maintaining this ship during its initiel perdod
of sarvice would be made sasier if the alifp held the builders specifications.
Instances have occurred share higher authority’has asked the ship to comzent
on whether or not equipment/fittings are in accordance with the spacificatioms,

2. gn.uﬁ Aamcc@&el. There are couatleas exacples in IMAS
TOBIUK of {teus, sh/eguipoont siting aud the lize which ere vholly
uwssticfactory and which could and wonld heve been rwmediad had the expertise
of the standby crew beoen used, Fortunaicly, common sense prevailed in scme
instances vaen prodlens arose e.g. the siting of the IV monitor on the bridge,
{vhen tho advice of the ultimete usor, the stasdby coow, war accepted). In
the vast mmiority of i ¥ er, & d 3G 23p 4 to & percepticn

o8 the contrastursl arrangsmemis by the General Overseer rasulicd ia unneceasary
problens. ‘lany of these still exist e.g. the poor drainege in some shower
stalis and the continued existence of inoleting material oc the sides of ghover
sialls vhich is causing o2 unnecezsory corrogion provlem,

3 3t is racoimended that in any future build iz similar circumstonces:

2 A1 technicsl docunedtztion he made eveilnble to the standdy -
crow; ond

be  the standby crew be requirsd to be Luily Invelwed in the
WM/CC azpects of the buird.

.
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Annex D to the Commanding Officer
HHAS TCBRUX lettor 42.1.1 of
& Ostober 1981

DUTIES OF PIRSOIMNEL STANDING BY SRIPS BULLDING
NAVAL STORZS

1 The storing operation for EMAS TUBRUK wes carried out at {ue

RALF Bage, Williamtown, It &8 not known. uhere the responsibility for this
decision was taken as it seems. to have ‘ceon. made purely- on the inforwation.

that the RAAT were able to make the approprists space available in an adjncent
buflding to the one oscupied by the ctandby crevw,. e apecifications omitted.
that ateres space had to be wade available shipside to undertake the ship's

SOAP storing operstion in CSFL. 1In the finsl stages of storing RRAF ¥illiaotown
Vg unahle to provide the totsl amount. of storage space required, Recommendations
on this aspect are as follows:

. ﬁ-u}u and' storing operations to be carried out at SOAP
L4

be  SOAP stoving opsration and requirements be detailed in
specifications; and

¢»  shipyard be required to provide working accommodation for
SCAP temm working in conjunction with: the Inspsctor Stores.

24 Despite insiructions laid down in ABR 5153, ABR & and ABR 1921,
infornation regaxrding the receipl und return, distribution snd variation in
the provicion cf siores both AGFE and CFZ, wns not pasged to the Supply Officer
(designate) by the RO, Copies of the imsue vouchers ware not passed on,

The reason given by tie General Gversesr 123 that due to the contractuxnl
arvongenents of & private shigbnilder, this uction in accordance with RAN
regulations v2s not required, as a censequence nacy itoms of AGFE stores
rozpined dn the sustody of CSPL until, the ship ums actually due to sail from
Hiewcagile arter cemnissioning. It is escential for RHO 25 be supuor<ed by
end actept sdvics from X person with Havol T3 epertisa, It is recompended
tant an L3SN/ABSY be atiached to wori alongside him for this purvese.

3o A further frustration in the stcring of THAS TOBRUK wes that
advantags w3 not taken by RNO or OSEL of the experience availanle for
artablishing the arrangements and layouts for the verious storerooms,
5y woy of sxemple:

8 Supply 0fficer (designaots) indicated the necessity for CCMPACTUS
racking to be installed, and although successful in heving this
equipnent acquired, it was incialled without furthor reférence
and in such an unprofessional mauner that. efficisnt use of the
bulknead racking as well as the COMPACTUS itself wos procluded;

Be the aluniniun type shelving in the Cleaning Gear Store could not
carry the weight of items to be stowed thereon. Sevaral shelves
actunlly sagged and had tg be braced. This shaortcoming wmg
ddentified by Neval Stores stalT befors handover;

Ce the superfiuous installatian of light stxinless steel saclking
in the Cold Room and Potulo Refrigerator wes identified by
Sumply Officer (desipnate) befora handover; and

d.  the racking built i3 tha rear of the teen wos dene with mild
stoel angle iron vhereas lisht stainless stecl racking would
nave sufficed,

338 aansa/?
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It iz vecornended thot more flexible arrangements be inatituted so that the

axpartise of the officers atanding by can bo fully ewploited in this regard.

e A further shortfell identified during the standby period sms the
lack of documentntion sade available o the Haval Storcs staff. A copy of
Detailud Schedulss had to be photocopisd in Canberra fdr usc at RAAY
Willisntown.  EBASALS ars stil) not held and the S.A.I.D. has suffered
multitudine:s anendnents axd deletions of nocessity, leaving it in a very
ddlapicdated condition and app It dar ded that the following
dotumentation ba ocdo available to the standby stores staff and Storos
Inspuctar:

2. copics of supvly vouchers for AGFE items supplied o CSPL
or Do 3

b.  Detuiled Schedules and 211 amendzents;

Ce  drawings of comparimsnt arrangements;

d, cdpies cf CAPOs; and

e, details of eguipment recited,
Se A great deal of work has been genorated irxi trying to get the allow-
ancos for stores corrsct for HMAS TOBRUK, P.rumtly the allowances are ancfand
by IN30S, who in distant 2rom the actuality of eguiracat and is not '.ux 2 position
e quiclkly and accurately the y ell for the ships It is.
recormended fhat:

e the Noval Stores ciaff have s rscoguized inpui channel to smend
or progose nev/adjusimentc o ships allotancess and

% an nlfernetive aysten de dovised for now conaurustion ships +o

increzse o aend allovances for permenent items in lieu of the

aurrent 84242 srocedurs,

[N Binavients in stending by the congtrueticn of S TOEQUE hagnlizhsed

goveral aspests with regard to siores perscanel that should be addressed. It

iz rosmnended Shat:

&, the Stores Inspector sheuld join dnt advence of the laval Stores
etaff mo that the velidaticn of eguipment and raising of the
azeount can be completeq belore ihc complications of assessing
general siores allowances and OAL ond APL problems ere undertsken;

be  the Navel Stoiea stalf should join the stsarddby erew not earlisr
thaa 6 months before commissioninge After joiniag, the Naval.
Stores stafl ohould work indepentiently of the SCAF teom until
sush dime o3 the T-force is raised; ond

Ce the stores personnel mauning sections ot lavy Sunply Centre,
Sydney e Iully briefcd about the new constructien chip,
ite roles and its productinn time sraia uo that they are
arure 9F the g tioonents, itn dosation and any supply/
doraped Limditations that way obtein at the construction sites

i
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i. PURPOSE
To define the requiraments for achieving a satisfactory CST
for the treatment, maceration and disposal of sewage.

2. SCOPE

"This procedure covers the test and trials regquired to’

demonstrate the satisfactory installation and performance off«the
installed sewage treatment and disposal ;'rrm;cm:n vizie
a) The discharge of raw sevage directly overboard.,
bB) The wmaceration and chlorinmation of sevage bafore
discharge. ’
e) The discharge of sewage to & shore facility using INCO
standard connections when in harbour.
d) The storage of all body and domestic waste from 500
men for 2 days at the rate of 20 galls/man/day

3.  APPLICABLE DOCUMENTS
3.1 Specifications
Technical Spec, Vol 2 - 4.10.3
Vol 3 - 11.1.15, 11.1.16
3.2 Dravings
138/605 — Sewage Arrangements
3.3 Férms - Nil

4. DEFINITIONS
T.0 - Shipbuilders Test & Trials Officer
G.0.5.1 =~ General Overseer & Superinténdent of
Inspection - East Australiz Area
R.AR.T.ALU - RAN Trials and Assessing Unit

5.  REQUIREMENTS AND PERFORMANCE TO BE ATTAINED

5.1 General Requirements.
5.1.1 All test/trials shall be programmed and

phased to suit the shipbuilders. organisation and
svailability of manpower
5.1.2 The inspection team shall consist at least
of :-
(1) 7.0 Plus assistance as required
(44} G.0.5.1 and/or R.A.N.T.A.U rvepresentatives
2% applicable.

342

5.2 Pre-requisites

csi's ‘{a) That the Finsl Installation Inspection
‘has been satisfactorily ccmpleted and
confirms chet the installation is in
accordance with the drawings and
specificstions {ncluding e.3
(1) That SW lines hsve been fitted, for
tank clesning purposes.
(i1) That the ‘¢hlorination units have
been corractly fitted
{141) That the LP Air Agitation System
has been installed.
(iv) That all pumps/motors, alarms and
warning devices are appropriately
fitted
(b) That the system has been primed, and
mechanically/électrically 'set to work"
including the serting of alarms and cut "in/
out' switches.
Performance
5.3.1 The capacity of the system has been designed
to store in the Holding tanks all body and domestic
waste from 500 ‘men for 2 days at the rate of 20
galls/man/day and consists of drains led to 6 in No.
Macerator/Collecting Tanks discharging into 2 in Wo,
‘Holding Tanks (50i° capacity each) located as follows:
Holding tanks « Frms 56-64 (P&S) D.B, Wing
Macerstor/Collecting Tanks - Frms 22-25 (PAS) AMR
Frms: 61-64 (P4S) DB Wing
Frms 121-124 (P&S) HRo 2
Army Store
5.3.2 Each Holding Tank is fitted with air vents,
a chlorinstion unit and ap air agitation system & psi
(34.5kpa) 50cu ft/min to prevent the sectlement of
sludge.
5.3.% Technical Data of Pumps and motors are as
follows:-
»)  Holding tenk discharge pumos - 2 in Mo.
Pump - D60 Mbno Type CDEIRS
Motor = ASEA 4k, 1155 PPN Type 332U

TR

' LY |
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¢y Collecting tank transfer pumps - & in No
Pumps = D60 Meno Type CDS2RS .

Motors = ASEA &kw, 1155 RPM Type 132MA
d)  Chlorinators - 2 fn Mo
Pump ~ Mono Type D4SP/725PM
Motor « GMF Cadet O.5HP 1750 RPM
Type NFT BUSC!/.J-‘

TEST/TRIAL PROCEDURE & CHMECK LISTS
6.1 Precautions Prior to Commencement of Teast/Trials

The pre-requisites enumerated in para 5.2 are to be

fully complied with.

6.2 CST - Sewage Treatment and Disposal System’

6.2.1 General

The trial shall be constrained by the following agreed

International Anti-pollution Rules:’
a) Discharge of ., wheth treated

untreated is not permitted in Port or Harbour and

within 4 miles of the nearsest land.

b} Sevage discharge at ses is permitted between
4-12 miles from the nezrest land providing such

discharge is couu!.nut:cd and distinfected.
6.2.2 Test/Trial

(At a time and date to be nominated by the
shipbuilder ‘during Cogtne:'or"s Sea Trials and with
all W.C, urinal and gifley drains discharging into the
Collector and.Holding Tanks examine/test. thc following

when outside :he 4 mile limic:

a) That all the macerator revolving cutterhsads
operate correctly and that the pump float
switches - "high & low" level cut in/out as

appropriate

b) That the chlorinator wunits suitable
discharge hypochlorite into the Holding tamks.
c)  That the LP Air Agitstion System functions

correctly.

d) That tank cleaning facilities in the form

of S.W washing is adequately arranged i,e:

1)  Flexible hose £rom an IHC for the

Macerator/Collecting Tanks.

i) Fixed installation to the Holding

Tenks, 344

e} That air vant terminals from the holding
tanks have flame proof protection fitted, and any
odours readily disperse to atmosphere.
£) That the conténts of Holding Tanks can be
readily pumped overboard or to the shore
discharge outlets at -

Port - No 1 Deck Fzms 50-51

Std - No 1 Deck Frms *48-49

7.  RECORD SHEETS/FORMS
Record sheets attached.
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SHIP No/RAME

LLIE8T & TRIAL PROCEDURE Mo & _{ RECORD SHEET

CST~SEWAGE TREATMENT & DISPOSAL ARRANGEMENTS

_ SHIP No/NAME | TEST AND TRIAL FROCEDURE Ko &

RECORD SHEET

CST ~ SEWAGE TREATMENT & DISPOSAL ARRANGEMENTS

' TEST/TRIALS DATA «

TEST/TRIALS DATA - continuation shest

PUMP /MOTOR
LOCATION "

- TYPE

SERIAL
No

RPN

voLYS

AMPS

EKEMARRS

PUMP/MOTOR,
. LocATION | TYPE

SERIAL |
o RPM

VOLTS

AMPS

REMARKS

AM.R
Transfer
ump

(Frm 19%P)

'Transfer

 Pump

(Frm 224S)

‘Mascerator
Unit

(Frm 24%P)

Mascerator
nit

(Frm 244S)

- DB_WINGS

haccrlto:
Unit

{Frm 61-64P)
. Macerstor
. Unit |

(Frm 61-64S,
Teansfer . .
Pump . .
(Frm 61-64P,
Transfer, .

ump ;
- {Fem 61-64S

M.M.R

Chlorination|

Unit
{Frm 45F)
Chlorinstion

Unit
(Frm 458)

Discharge
Pump
(Frm 494P)
Discharge
Pump
(Frm 494S)

Blower Unic
'(Frm SOAP)

Blower Unit
{Frm 5015)

No 2 Army Sdore
Macerator '
At ” .

" (Frm 121-3124P)
. Macerator

it
(Frm 121-1245)
‘Transfer

ump
(Frm121-124H)
Transfer

- Pump
(Fem 121-1%ﬁ$1

General Comment:

' Signed (Shipbuilder)
Signed (Inspecting Authority)

Date

Date
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The following extracts from ABR 1921 list the
Tesponsibilities of the GENERAL EER AND SUP!
OF INSPECTION (GOSI) and RANTAU with resp to Inspection
Tests and Trials (ITT):

"2107. GENERAL OVERSEER AND SUPERINTENDENT OF IRSPECTION
(6osI). The GOSI:
a. co-ordinates inspections, tests and trials
at outside contractors, '
b, carries out or participates in inspsctions,
tests and trials shown at Annex A: and
c. drafts in conjunction with builders, Captain
Trials and any othar parties concerned, the
trials programme for ships in commercial
yards.
2108. All inspections, tests or trials are to be made

Or witnessed by the appropriate GOST. representative, and a
Tecord is to be made, whether or not the regulations call
for a zeport.

2109, The GOSI is to ensure that all necessary test
equirment, dummy loads or other external services detailed
as necessary by the Inspection or Trials Authority, are
available on the scheduled date for trial.

2110, All services, systems and items of Naval aguipment,
except where otherwise menticned, are to be subject to tests
and trials under the supervision of the GOSI after installation
onboard, to ensure that specific requirements are met.

The results of all such tests and trials are to be recorded.

2111, The GOSI is responsible for ensuring that the work
specified has been carried out pricr to any trial or inspection,
If the work is obviously not on schedule and cannot be ready

in time for the inspection, he is to alert the shiphuilder

to this fact and is to advise all concerned if he cansiders

the lack of preparedness warrants cancellation of the trial

or inspection,

RANTAU
2119, RANTAU is to inspect ships under construction,
modernisation, conversion or extended refits by Naval or

Civil organisations as shown at Annex A to confirm that the
ship meets the established requirements for Naval Service.

348
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2120, RANTAU is to conduct trials on ship equipmen
naodif. Civil anisations as at Annex A

:g mu:z.:htl'{ g::a;ogomicoulgd installation is satisfactory
‘for acceptance into Naval Service.
2121, ° RANTAU is to liaise with GMs/GOSI l?d cmeﬁgi.nq
Officers in the prep ion. of prog of 3 '
tests and trials.
2122, RANTAU is to advise on dments to- AcCep
Trials Schedules.

. RANTAU is to produce schedules for inspections,
ai:. and trials for which he is responsible. Part :i?d
trials officers are to produce such schedules as requeste

. by RANTAU subject to the raquirements.of the parsnt establishment.

These schedules are to be submitted to Navy Office for
approval. . .
U is’ if
24. RANTAU. is to advise the GOSI ox General Manager
:!];-4ntin£uccory acceptance of equipments cannot be achieved
within the allowsd time scale.



UNCLASSIFIRD

In reply quotes 18-13-74 RAN Trials and Assessing Unit,

54-56 Miller Street,
NORTH SYDNEY, N&W 2060
TELEPHONE (02) 9297722
TELEX AA27145

16 FEB 1979

Department of Defence (Navy Office)
Attentian: Director General Naval Production
For_Information:

Controller, Service Laboratories and Trials

Director General, Naval Operational Requirements

General Overseer and Superintendent of Inspection,
East Australia Area

BOR and Patrol Craft Project Director

Amphibious Heavy Lift Ship Project Director

LuS.Hee P.CuFa BND 12 MW.B. ~ TESTS AND TRIALS
Reference: A.  DNSP letter ..?../6/163 dated 30 October 1978
B. MBR 1921, Instructions for, HMA Ships
Buiilding,
Undergoing Modernisation, Conversion or
Extended Refit,
1. The intention, stated at Reference A, to keep tests and

Trials of L.S.H., P.C.F. and 12m Work Boats building to a minimm

and, further, to keep RANTAU attendance at trials to a minimum,

:'psea:s to conflict with the requirements at Reference B, Chapter 21
Annex A,

INCLASSIFIED
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2. It is considered that Reference B- makes sufficient
distinction between the functions and responsibilities of GOSI and
those of RANTAU to preclude the duplication of effort suggested at
reference A, paragraph 5. Reference B Article 0107 begins:

*the main function of GOSI is to ensure

that orders placed on contractors are

completed to specified standards....”
whereas Articles 0124, 2119 and 2120 charge RANTAU with determining
that shipe and: their equipment meet the requirements for Naval
Service. The inference of Reference A Paragraph 1, that RANTAD
provides an extension of the GOSI's capacity or capebility, appears
to be at variance with those distinctions.
3. The transfer of RANTAU to the Defence Science and
1echnology Organisation has «..?...2...2...the substance of the
functiona and responsibilities mentioned.

4. Clarification of the intended implementation of
instructions at Reference B is requested..

(J.G. MCDERMOTT)
Ca RAN
Officer~in-Charge
RANTAU

Enclosure: Copy of Reference A (to DSLT AND DGNOR only)
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R Teiels urA Assesning Unlt.
54=5C MiLdler It:nt.
NORTE SYNIXY, 2060
TELIMONS (02) 9257722
ITIEX Anes

16 FEB Wr9

Ic reply guotes  18-13«74

Depr-taent of Defouce (Navy SIfioe}
4tsindion: Dizeetcr Geresed Noval Production

For Izforcation:
Controller, Sexvies Iabeietorier axd Trials
aval Ozpnticnel ‘uqui:can‘-l
General Oversess avd Sl.ptri“tr\’ont o Inspection,
Bost Auetoalin STes A
AOR and Patrol Craft Protsct Dirertor -
Anphibious Fepwwy LTt Ship Froject Divecter AL NGO o

- e L

Befevcncer:

L.S.5, 0.0, LD 10 MWD, - I D TRIASS
PEEP Lrvigy AT
AZR 1927, Ingtmueviont for TR Shine Building,
Tiadsrgeing ermisetisn, Conversion or
Sxtendes L

W

siem, (r..-.:rs 81 Belesenoe L, to Reed Yestz and
¢ 12z ¥erk Bosts duilding to a minimum and,
atiendzca % t._ris tc 2 winims, apperrs to

-~

the miguirescnst 23 Dwfetenc 3, Chepter 01 axd Znnex &,

cr wat fefarone: 3 owker selfisient &istinction
-{1542e¢ ¢8 GOST and inose of
n el of !‘.rt r.:g.-u*.:i &t Aeferance .,

“.' Iy cingiaan

:.-.;1«:05 -.a el
:...‘ - o5 with devcrinuing

vhorus isticioe »-2~. 2“ ©
osuizemenss sor Raval service.

e T

2.
The iufarence o Aclerencs 4 LT T0Rh 0, :‘:nt ....Im eovides
an exzension of the GOSI's erpuv.\-.:r s ozzadill .,, appears to de
at veziance wizt thons i3tinesl sk

o r':!‘or.cu Science and
.3 e pabstones of <he funciions

4.- Clazifisetien *f ...'. A ondod doolesmentesion f instructions
st Rofercnos ¥ s pog.obvid,

[
; .
ARSI S

(3.6, Fepz2:07T)

Captain RN .

Qfficezrin~-Chazge [
RENTAT

Bnelosume: Copy of Referenct i {:c 7SIT and ISROR only)
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Shipbuiigers.

Oia Punt Road, Tomago, NS.W., Ausiraiia, 2322,
Cavies: “Catrslips”, Newcastie.

Telephone: Newcastio 84 071,

Telex: 4A 28188,

wali nigiuin Supways riy. Lid,
ounner:  JRMCP:KMcP

y‘MW:
"23rd June, 1981.

gantent o RVERIERYZ]

ast Austra i,
Regional Defence Office,
P.0. Box 706,

DARLINGEURST. N.S.W. 2010

Department of Defence (RNavy),

Photocopy to:
Russell Offices,

CANBERRA. R.S.W. 2600
Attention: Director of Naval Ship
Production
Our Ref: N138-1LT-234/81C
Subject: N138 LSB Tobruk - Warranty Defects

A. GOSIEAA Letter 203/81G 20th May, 1581.

T

)
!

fs { : £
i ic
H i 3s ‘:E &
; i sl
- i
1 it B — "8
oo PR
Fotiali cH im0
S LS j g N AN
- - ; ! : i bl
e : ‘ s
@ § ; in N ’, ! l : ! i
_é ' i L4 . H g ] ‘ ‘ i._l.g%
i [WE T g
" §< = = i 1 1 . s3],
o el P Bl
gi— Sl | LR
d . 2 S E |5 . i dal : 3
ERHE I I Fal
LF2F ‘t g § ! '5!:' —=i _'_;
kb ] I EEREL
ERTEL R NE RN L AR
Tsogl b izg P L E el I S N
128814047 [ i BN 1 ol -l
= 3 I | . af <& § i ’
i 3. |1|H3 EE T :
- " 9 { -y '
E Mg ) IR
HE L HHER -
:§ I S8 i : i
N 5‘3 AR
~ = ) j ‘ B 2} i R
BEL L im0 "“.i
A BEREE -t T
: B HES R EHE i
I NELHFRER I F
It 23 fadig i yal s
£ o2 8 NG B B3
P URLEIERERE ¢ S8
Ig §.J Iﬁgj | l . ‘.
g g%y o g gl
z 'ggg 3 i§ £l l

Dwse

B. GOSIBAA Letter 207/81G 27th May, 1961.
C. GOSIEAR Letter 220/81G 1l7th June, 1981.
D. T1338 Defects List.

Dear Sir,

The following items were attended to by C.S.P.L. Personnel
and Sub-Contractors in Brisbane during period .10th to 16th
June inclusive.

. Port Midship Macerator Ref. &

Pump and macerator motors found faulty, both were
rewound, replaced and tested.

B. Sewage Discharge Pump Ref. A

Port pump, damaged rotor cenewed and tested.

C. Holding Tank Alarms Ref. A

All level switches in both P. & S. holding tanks
replaced with new type.

An additional high level switch fitted in each tank.

The system was tested and witnessed by Ships” Staff.
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To t  GOSIEAA,
Bur_Ref: NI138-L?-234/81C

LY

Page 2.
23rd June, gsu.

G.

Chlorination Units Ref. A

e e e e .

System checked and set to work.

Ship is currently using a liquid chemical from Gibson

Chemicals (type X1588). This chemical appesars to have

effected the molencid disc which wi
changed 1if use of this chemical is. t: 5332{:3.? be

Fwd. Macerator

Gate valves replaced with non return valves where
necessary.

Incinerator Sludge Burner (T1338)
Fermanent electrical connections completed.

C.S.P.L. to provide an in line "¥* ¢t [
sludge pump suction line. ¥Ppe stralner to

Main Air Compressor Intakes Ref. B
Air intakes to remain as nodified by Ships” Staff.
Bow Door lLeaaks Ref. A

Pin and cleating repaired both P. & S.
additional compungon. £ give

Bow Ramp Leaks Ref. A

Rubber chalk tested and packed where .
Rubbish in way of seal had caused 1ndenntionxin
rubber.

Main Engine Exhaust Manifold Leaks Ref. B

Ships” Staff replaced gasket.
Shipg St R.sl.’t. gasket. No action taken by

Diesel Generators Ref. B & C

l. A.P.E. Service Engineer attended shi
P and repaired
M.M.R. stbd. D.G. Spares for other 3 D.G.‘;P
ordered from U.X. by A.P.E.
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To :  GOSIEAA,
Our Refs N138-LT-234/81C

Page 3.
23rd June, 1981.

X.

M.

Q.

pDiesel Generators Ref. B & C (Cont.)

2. C.S.P.L. had nev exciter motor shaft together with
a spare made locally. Exciter replaced and
tested. A.P.E. advise that a spare shaft is being
obtained from U.K.

3. D.G. F2, faulty transducer was replaced, however
due to maintenance being carried out on prime
mover a test could not, be made.

Capstans Ref. D

New current transformers were fitted to all 5 Capstans
on 3 Deck. All were ‘tested satisfactorily.

Boiler Safety Valves Ref. C

C.5.P.L. agreed to supply 4 nev safety valves for the
auxilliary Boilers.

Ships” Staff to fit and float to set pressure.

Bow Thruster Oi) Leak Ref. C

E.S.E. Engineers have investigated and found oil
reservoir vent blocked.

Pollowing further use, if leak persists seals will be
replaced first available opportunity.

Eunnel Emblem

Modifications are being carried out by the Brisbane
manufacturer to prevent recurrence of mounting bracket

failure.

C.C.T.V. Camera (Flight Deck)

Cabling to this camera has been re-run external to
funnel, in conduit, to prevent apparent overheating

problem.

Sick Bay Sterilizer Ref, C

It will be necessary to run a 2" vent pipe from the
exhaust outlet at the top of the sterilizer to the
outboard side of the external passageway to conduct
exhausting steam to atmosphere.
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To 3 GOSIEZAA, Page 4.
Tur_Refr M138-1T-234/81C 23z8 June, 1981.
Q¢ Sick B 2L nts )

This job was not able to be attempted during this
period. C.8.P.L. estimate a total of 40 hours labour
necessary.

R Galley Potato Pesler

C.5.7.5. placed order with "Bobast” offics to earzy
out wodifications to the unit to prevent sxcesgive
toaning. .

Ships” Staff to install a 5.W. £lushing valve to
prevent blockage of "S" trap in scupper.

S. Aft Eatch Ramp Leaks
Seals were chalk tested and packed where Yo
T. Gear Case Tocks

These were found to hays been provided by C.S.P.L. in
;gg::gsgc; with ‘the Design Change Package, Item 5,

U. Police Lighes {T1338)

All blue lens have now been replaced with red lens.

This report covers all warranty work notified in writing
or verbally up to and including 18th June, 1s8l.

Yours faithfully,
CARRINGTON SLIPWAYS PTY., LTD., !
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REFORT OF INSPECTION

HMAS.,

Viok aoroprine boe

. Bullt.
g Modemised 3. Commedone. RaRe Caldex, RAN
3 Extended Mefit

PRIOR TO ACCEPTANCE FOR SERVICE IN HMA FLEET

Date and place of i ion... 1% AREAA.. IS8
at Newcastle NSW

This Raport Comprisenie
4

List1 - .. SRS

List 2 - ranes

N Ll ]

Copies of this torm are to be preparea for diswibution as tollows:-

1. New Construction - Contract Built Ship (ABR 1921 Refers)
3. 2 copies to Navy-Otfice (1 for Navy Otfice Copy of Ships Book) .
b, 1 copy © NOC of the Area .
€, 1copy 1o the Gi of the Dochyars at which: the ship will be refitted
d. 1 copy to be retained by GOSI
a.. 1 €opy to ship for insertion in Captoing Ship’s Book
{. 1 copy to RANTAU

- HMA NAVAL DOCKYARD BUILT SHIP
As for above, le3s copy to 1

2, Modenigptions, Conversions Sxtengec Rafity. (ABR 1921 Refers

Tha requirement for Form TE332 10 te-raised will depend.on the nalure and extent of the
wotk involved in the project. The Project Directive for each moderisation, conversion
or extended relit wilt state whether or not Form T1338 is 1o be rendered. M recuired
distribution will be as 1 1 above.

1 space is insufficient tor inclusion of aft items in Lists 1and 2,sdditronal senially numbere:
Pages are 10 be inseried. Tne number ©f pages 18 10 De shown in this form.
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REPOAT OF INSPECTION « LIST 1 153381

10 outstinging ot e dute of inspection whi it NS been s9rved will e oompletad by the INIGK; iner.
#t 0o acditiona! Sharge 19 the Australlan Gaverment.

Page

Documentation to be completed: Captains Ships Book:
Drawings;

-~ 3
Trials Reports.
Adr conditioning system to be completed.
Incinerator sludge burner to be completed,
Damage control markings to be completed.
Radhax markings to ba done.
Tank deck lighting insufficient (subject to $G2 actiom).

Conttdiand i IV TS

Main engine flywhael guards to be extended.

. o L Y 2 I badnaadui)

Army store bulkhead to be wvatartight up to door opening.

Fuel oil £illing stations door 462 P. & S. - bottom dogs to
function corzsczly.

Anode securing to be to drawing reguiremencs.

Stores hoist motor to be correct voltage and fraguency.

oy P L . L S

Helo starting and sexvicing arrangements.
Storm rails to be Zitted O deck passagavays.
3 Deck 1-4 Tank Deck Lighting does not meet the
requirements of Vol IV of spec. (appen-iix
0 Chaptes 3 Pda) cefer 5G271 L1l68.
3 Deck 1-¢ Tank level indicators cables Frame £5
do not comply with ABR 852 or CSPL
Drwg 720 H as marked "DANGEROUS AREnS”.
3 Deck 1~4 Fluorescent Fitting end smashed broksr
diffuser clip Frame 27 Pt.
03 Deck 1 URA~38 Aerial does not have a copper stzap
fitted between the aerial and the courisr.

PVC' covering to within 1 metre of aer al
is not installed ~ incomplete.

03 Dack 1

ees/2

yad

REPQRT OF INSPECTION ~ LIST 1.
o 2t he-dete.of

0-3

Tt
Vorry

3t no additienal oharge to the A i

which it has been sgreed will oe compleied by the shipouildey

Page 2.
04 Deck 1 Pt and Stbd Receiver Aecials not
connected to coupler.
04 Deck 1 Receiver Asrial Couplers are not
conneacted to Cable.
04 Deck 1 Coppar Strap from coupler to URA-38
Aerial is not fitted.
04 Deck 1 Mareoni Marine Receiver Aerial Wire
and Cable ate not connected,
03 Deck 3 Lifeguard auto alarm bell is not fitted.
03 Deck 23 Sonalert alarm bell is not fitted. cCablw
hanging looss.
PO Dot Y Y
03 Deck § AEL not fitted.
03 Deck 7 3 in No. "AEL's not fitted.
03 Deck 8 Cable for Intermediate Signal Light Box
is not connected - sthd bridge wing.
02 Deck 1 Pt and stbd helicopter socket boxes hav :
. rusted earth studs and various positionsz
on top. are rusty. Internal end externai
voltages supply tallies not i.a.w, sur: les
available.
bodicheasalo®:,
02 Deck 12 AEL's are not fitted.
02 Deck 18 J-Box Lid located behind head of bunk i3
missing -~ C.0. sleeping cabin.
02 Deck 29 J.8. Cover missing - helo clothing stoia.
0l Deck 4 ADL's are not fitted to location Pt and
Stbhd.
0l Deck 7 AEL not fitted.
Ol Deck. 8 AEL missing.

.73
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w4

REPORT OF INSPECTION - LIST § usse
insime outstanding ot the date of Inspection. which it has been agreed wifl De GEmpieted by the shipbuikder
at no additiens] charge to the Australisn Government,

Page. 3.
0l Deck 15 Blue painted lens on police light is to be
replaced by red lens.
0l Deck 17 AEL'not fitted to position.
01 Deck 20 Zone 4 FPire Alarm pushbutton stn has black
pushbutton missing.
0l Deck 31 AEL is not fitted.
Ol Deck 42 AEL is not fitted.
Ol Deck 52 AEL not fitted.
1 Dack 7 AEL's not fitted to galley cancples i.a.v. Vol
4.3.9.1.
1 Deck 20 AEL not fitted.
1 Deck 15 Red lenses for police lights not fitted,
1 Deck 15 Red lens on police light missing.
" i PRI ¥ 0 U Py
1 Deck 26 REL's are not fitted to locations in the lobby
and stairwell to 2 Deck.
1 Deck 47 Middle and inbd Hydraulic Pump controllers have
incorrect tallies.
04 Deck 2 Vorta Aerial disconnected for S.T.W. by GMGID.
3 Deck 16 The blue lens on the police light is to be replaz:d
by a red lens.
2 Deck 1) Capstan Control Panel C. 'r. <o be replaced by
correct type.
@smeeiian, .
2 Deck 15 Police lights not fitted with red lenses.
2 Deck 15 Pclice lights not fitted with red lenses.
2 an . e -l i, s
2 beck 39 Transformer terminals not protected or ‘covered.
2 Deck 39 Nicad Charger Instruction Plate canhot be seen.
372
. /4
| It 13 aprees toat Lost 1 ttem .. Dages) | Sptmiicer (Signature)

well v compmied o it
o e

-EPORT OF INSPECTION ~ usT1 T
)
Jtoms. muodmy at the date of inspection which it has basn agreed will be complated by the m(m‘m
at no additions! charge to the i
Page 4.

2 Dack 39 Transformer is not protected.

2 Deck 40 Fwd Zone 18 Fire Alarm pushbutton stn {s hidder
by damage control lockers cannot be seen except
from immediately to the side of position.

3 Deck 13 Poli.cc light. fitting does not have.a lens fitted
to it.

3 Deck 16 The blue lens on the polige light is to be repizced
by a red one.

3 Deck 81 There is a full earth on the ring main strad
switchboard.

3 Deck 81 M.C.R. air cond control panel door will not closu.

3 Deck 90 Red lenses not fitted to police lights,

4 Deck 21 “GEM" incicator cable to ballast tank not encles=zd
i.a.w. dangerous areas BR1754 and Dwg Ref 720H -
subject to SG2 action.

Fuel Pump Room
Compt 45-2 Deck

Main Engine
Room No. S
Compt.s

Avcat System.

Indicator board is inaccurate — fittings shown
on 2 Deck are sited on 1 Deck - valvas shown on
2 Deck ané& sited on 4 Deck.

1. Ventine provisions required for ME Lub 0il
Cocler - S.W. and Lub 0il Sides - Jkt Water
Cooler - S.W. and F.W. Sides.

2., A1l Serk coolers to be fitted with sacrificiz:
anodes.,
3. 0Dily water sevarator to be trialled.

Not tested - test certificates to be supplied.
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RAYBNA/CONAUSPHIBRON
g‘?ﬂxﬂlcmﬂuwhvsm’

RESTRICTED

SIG UNK/UNF

HYAS TOBRUX READI
As ABR 1321  ARTICLES 27
g- NAVY OFFICE LTR NIBE

E. :NMAS TOBRUK UNH/RAZ 3C1S18Z APR ©1 13

L.. AT A MEETING ONBOARD
REPBESENTATIVES OF CARRI

\tisrLT
.Eyzuav CAMBERR A

B

UYAL
; (1213212 HaY 81>

HUAS TOBRUK AT 14i1iCK MAY E) ATTENZEDEY

NGTON SLIPWAYS PTY LTL, GOSIEnn, DNSD.
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PAGE 2 RAYWLZD 288 R £ S

2. MAJOR ADDITIONS TO THE LIST 5Y THE
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BOY DOOR AKD BOW RAMP WA
B.  UNSATISFACTORY SEWER
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RESULTING IN VIDESPREAD
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4. AT THE CONCLUSION OF

FORVARDED AT REF € EITKER TO SIGH FORY
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SHORT PERIOD THE SHIP Ra
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N LSH B
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8. IHE CERTIFICATES OF

NE YERE BRIEF

TRICTE®D
00K SECURING © AND URGAT IS ACTURY
TER- TIGHINESS
ACE SYSTEN awem

PREPARATION. AL ! < ]1%TIns THRCUGHRIT THE SHIP
CORROSIGN *

SUBJECT OF A
THE MEETING 1 I

CUMENT AT THI®
N FRIBE AMONGST .- {7
S BEEN PERMITTFL T

RE A PhOFER ASS

CLINING TO Si6H 4
D _ABOUT THE BOW 1.
EETING CONVENED Yy

VELY f
EACHING MAS NGT iy
Tiooty FOR L: ACHINE
SHIP LACKS 4S5 FITIFL DRAVING. uF BUnili:
REF E 18 RELEVeNT . m
TATEMENT 1S KELU. iiF CURRENT PROCRLE® w1TH
UTLTKED IN PARR 34 62CVE LENDS ALDITICHAL
NS,
grglcERS RESPOREIRL Y *0R SUPERVISICN 274l

374

(VO TRIG e
W Boans HM P-2
RR RAYWKE
DE RAWL2D 202 240835
INY RRRRR
R 23083om Yo g4
FH MMAS TOBRUK
;grga'm%gconéusru
N/DEFNAV CANBERRA
REYWXE/ GOSTE AR
RAYBNA/ COMAUSPH] bR oN
YWKE/ CONAUSNAVSUP
RAYRNT/ BMGID.
g;vaw NDCQLD

RESTRICTED
516 1A6/RD G
&, 15 TOBRUK  ACCEPTANCE/SIANING FoRM T1sag
R AR 192) ARTICLE 2718 :
"+ HOAS TOBRUKX UNH/UNF 1413292 Ay 81 noTaL
MIAS. TOBRUK 1AG/UNG 1528192 JUL §) NOTAL
D. IMAS TOBRUX EDG 2285127 JUL &1 KoTar
irH SoARESULT OF SUCCESSFUL BEACHING (REF © amp SyccEss
NCRRIOST ASPECTS OF INSTREAW LOADING (REF D) MMAS Samersis
ACCEPTED FOR OPERATIONAL SERVICE 1aW REF A

012

PM£2RAYULZDWZRESTR ICTED
: PROPOSE FURTHER READING AND SIGNING OF FORW T1338 ONBOARD
g:}MS TOBRUX AT NO.3 WALSH BAY AT 511000K5 JUL i

DISt, FiLE cog ANSFC CSOCT MAZ ¢ ! P

MInsT T TOR. JaTangraah ST SEonTy il
9 R
"/ RESTRICTED

ANN

375



mock Duie 2o203-512

twm

[ ST RR R

APPROVED POR PUBLIC RELEASI: DISTRIBUSICH IRISKITES !

e BT RATIoN £7ATURNAST F0¥ e SPues Saioad o SRt i, 0 SPuPOnt S ARy

e, meNTaRT ReTES

LR Y Yy ey

ges
Bydrogen s Exzardons Gasne.
wNastowktar adation Sanitary nicrodiology H
sevage

e Stody VaB GOnAuCTRd £ AGTATHLDE the extent to which

anaercbic biologicel activity occurs in U, S. Mavy ship collec=
tion, helding, and transfer systam bolding tanks and to idastiily
poteatial hagards, Light diffarent wasce ting
shipboard bolding~tank contazts wore incubatad in test tanks
under ccasrolied conditions to determine gas-ganerstion setes

SEEUTY CL LI PICATOND 69 Vit PAST rons Bas fesered
v

{Block 20 coatinued)
ana the qunuuttw .nc:u e! vu-th -poctue miton-un

ag 1978 1

3 3
Sl iad ~ T2 3

(Continued on revesss gide!

DS 0 IG5  emTiew 0! | aev 64 it pemgTY SETPIES
- U eips sl R R S WA P T S

376

activity moal
t-ho wasts ‘Ancluded oxida potan nl. pu,
and the of sulfate, mitrats,
M vu‘x:t.g: acids. 1In addition, of
qases un ware -oa.leuu including oxygen,
Bydrogen .-uu.. o ethyl ‘serosptan, methyl -
ulu. nu and other nhvut
:::1 le. of S the e tions of tiall:
ca| 9. O . oconoentra poten
":-u; L:Mm ho. tARRS . mm:bm’
conosrning tank cleaning, tank gas—=fresing, and qm:u ralliec-
:é:n;.goluu, and 1y 1l satety are
offe 1

& Anzerobic mtum in collection, holding, and
transfer tanke should be awuided.

® Tank ullage -u-e be mly:d r hagardous gasss
md oxygen ie it must be con~
to p 4 it without proper
bresthing apparatus. “rhe unkl sust be ventilated posi-
tively prior to aatry. Tank vents should bs located to
avoid exposure of shipboard personnel,

¢ vanks should be cleanac at regular intesvals =
avoid high concentrations af sludge.
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ADHINISTRATIVE INFORMATION

is task vas accomplished at the requost of MAVSEC ‘Sec
615"1. references (a) through ‘h}.

ADMINISTRAIIVE REFERENCES
RAVSEC work Request u651 LIGT4

)
)§§

i

. D

NAVSEC' project Order WG

5197=7

RAVEEC project Order NG65197=7
MAVEEC work Requast WN65)J7-*

RAVEES Project Crdst WE5177:
RAVSEC Project “Ocder N65197-
MAVS2C Project Ocder WE5)97:
RAVSEC Project Order NGS197-76w

75~5
=R

S~WR=517 G of Jan 1376
e PO 017

ot u; 1975
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LIST OF ASBREVIATIONS

atm ~ atmosphere

‘e - d-g:cca c:lsi\u

ce - cent

T - r:ou-::.i.ur. holding, and
toansfer

cm  ~ centimetsr

7205 <« chemical oxygen demand

DCA - damage control assistant

D0 = dissolved oxygen

g - gram .

S = gas chromatograph

g/ht - grams. per hour

g/L = grams per liter

D - ineide diametes

* K = degrees Kelvin

L - liter

= - meter

rd> -~ cubic meter

MEF - nass emizzion factor

ng =~ milligram

»g/L - milligrams per liter

min - minuse

m = millimeter

mole - molecular weight in grams

Ass Acee rulinz faca £
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expasure limi:

total voletile acids
total volatile solids
volume

rigure
Figure

Pigure

Pigure
rigure

rigurs

Figure

rigure

rigure

Figure
Figure

Figure
Pigure

Figure

Tigure
APPENDIXES

Appendix A -
Appendix B ~ GASGEN ?row:

T -

8«7
G -

10—
10 -

12

13-

W -

3
o«
)

9 -

20 -

21 -

TASLE OF CoNTDNTS (Cont)
ion Studies
Test nnft An-h).y '
motograeh n-gu- ton Beuaies W ™
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of Temperature, salinity,.-and Seeding

2
éu’:?n; Dissolved atm D-phum with

duction
Sor Mixtures ), 3, 5,
Various Invircamsntal *
2 pages 2
tion of pA with Time for
Each Mixture indar Various Enviromsentel
conditions (2 pugu)
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Conditions (2 page 2

curves: Wariation of S07 with ZTime for
zach Mixture (2 pages
Curves; ison of COp Rete Constants
for gach Nixture Under Various ruvironmental
conditions (2 pages)

cuzvas: ison of Ethyl Mszcaptan.
Concensrations Atn.’ §2 Hours of lIncubation
{2 pages)

Curves: Variation of TVA concentration

with Time for Each Mixturs (2 pages)

curves: variation of concentration with
Time for Each Mixture ( pagu)
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A atudy. war conducted to determine
extent to which anserobic biological activity
occurs in U, 5. Wavy ship collection, holding,
and transfer system holding tanke' and to identify
potential hazards..

NEight aifferent wasta mixtures veprassnting
shipboard holding-tank we:
in test tanks undar mmu..d ms.um to
a nu and the qllaun-
tive effects of

vuth ‘specific environsenta.

parametars. Mtcueu of hhl.e,un mtvlty
":3\‘. 4 hu :ux pn dais oxygen, and'
reductior. n sol

the mz-uea- ;t -;l.!u-. nitrate, and vola-’
tile acids. 1In, of vl!i-
oui gases in the tank ullage wers monitoved

L:;xudtnq oxygen, hyd:ogcn -uuu-, carbon dl.exmc.
ethyl methy!
methane _cnu. and en Cyanide. Oase

H m at.har relevant dnu

waze Qppund the davel

of &
model capable of predicting r.bo concentrations oz
pe!::a:huy hazandous gaswe in shipboard holding
tanks. 1.

fons s el

tank qn-!:'nl.aq. and general collection, holdL-\g.
and systam ional safety ate offered:

® Araercbic conditions in coll-e:i.on, holding,
and r:nutct tanks. should be avoided

¢ Tmhk ullage must bc _analyzed for hazardous
gazed ‘and s ia d: it
must be ccmi.dtrod & 1 ing
it witkout proper breathing nppultun. The u.nlu
muat be ventilated pouuv-l.y prior co'cutry Tank
vents should be 1 void exp
shipbhoard persannel.

® Tanks should be cleaned at regular
intervals to aveid high concentrations af zludge.
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Asrobic ‘l,nu.un is the hloloql.ul 4 ition of
mnoe rganimms use an the
hpdngen oo P e "uboxu mm mnuggncsom.

hyduvm acseptor £ou.w
e Tllustrated in equations (1) and (b’f Tod

Carbonacecus COMPOUNd + 02 mmewetin OO + E20, (1)

robic microorganises

Ritrogencus Compond + 02 e CO2 + M0 + NHY (2)

Arasrobic digestion h :M biological theeq:octﬂm of \n‘;u

materixi in the sheunce of free 02. it ix generall;
nﬂa!&nelu l.c:ezquie

mhm-u.::a,o: dod to s 1:.'“3; e

acids (acetd foni ic, etc) by sapeophytic bacteris.

Consequantly, this -uwuntmaumuu«:muqm-
.eu-!-nu&um stage, 'The voiztile acids are converted into
by

b in the 4 stage. The
othane Fo2 are ! 8 which g:ev very slowly, and-
are itive ¢o ¢ in the They arve the Tate-
limit ¢ 4 in cbic ai ¢ mn nathane bace

teria -y r;l).-o use CO2 as & hydrogen acceptor as indicated in.
quati

co, + 6n :-“—:’—?-—cn;«a!ao. (3}

reduction, however, is a minor route for formation in
bRy b ot L gl ool S

In addition to acid~ and £ ing b ia, other

ic xndercbes are involved in bic vaste o
Z's;“'ﬁ“ te biochemical reactions

2 madia
wvhich duce NpS, as indicatad in equation (s).

macteria
SOy + 108 e EPS  + 4HZ0 . [C]

racultative ni ing b ia are involved in biochesical
roactions which prod Rz, as 112 in equation (5).

250y + 22X ,______._n:nru ®y + 6H20 . (5}

(equations (}). (8), apd (5) are simplified raprasentations.

tzansfers and the tes 0f the raacting particles are not
nw.r-?):) T Additional byepo o the stage
Lm:!o'dc the 1y wal I.ndch. skatol, sod
WETCAP' Pigure 1 izas the LYK of anae-
robie, etg.lticn of erganic wastes by ncxohul. -etSun.
>
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A husbar o. the gases generated uu,ng waste decomposition

are considersd to rwpresant mmehl hagards, Table 1 summarizes
:h: characteristics, TLV, TEITEL, and hlurdm properties of ver~
ious gases associated with bic wvaste degrad

TARLE 1
CHARACTERISTICS, THRESHOLD LIMIT VALURS,
EXPOSURE LINIT, AND NAZARDOUS mmuu or #ﬂi
ASSOCIATED WITH AMNAEROBIC WAS?TE DEGRADA (a4

LAl
Gas  |rormulalThresheld. jogner | Romarks
Odoz, ppm |oiy
Methane |omy ‘Odozless  None rlagmable: explosive in

irs lowsr limit
SPpr Tinit o dv%

Togen
sultide
4651 husan toxicity: 0.07%

oxplos.

Amwonia | B3 ve in air at
human toxicity: 0.01%

;g ty:ﬁm dangl:x

P =~ dexth .
nt
Methyl | CH3SH %ﬁ, e~ [0.5.(0-5 )| F.

ogen
cyanide

T in air: le
mercaptan| cayed cab- | concantration for rats: 1%;
bage odor | human toxicity: nhusex,
e in high
Tehyl | ColiSH | U. D002, 8¢ 0.5 (0.5){ WAy be. RAZEOEIE LR Rig!
meTCAPLAN) . cayed cab- ‘jooncentrations: causes
bage odor 1Y
carbon coz. orless 5,000 €; humkn tox.
dioxide {15,000) !.ty: high concentration
uy‘clun death by suffo~
<

Cazbon - CO odorless !xpﬁ? T Eo) ﬁxqﬁ concen-
monoxide X trations: husan toxicity:
absorbed into body via

respiratory system: pro-
J.mcd -m-ur- chauses
"TLV ~ refers to time~weightad conecne.nuanl lor an

hour workday and 40-hour work wesak, and reprasents conditions
under thch it is believed that nearly all workers may be repeat-

toxieity: asphyxiant, nare |

limit = .3‘: r lhlt-

adly exp 4 daily cz!-et (n established the
American Con of 1 Wygienists, 1976).
('rsru.) is com&doud an abaclute ec.lung not t0 be excesdad any
time during a_J%minute excursjon.
4
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The bloghn::ell status otgt:;l substrate uz: \é.hie‘!! waste emua
ation procesds important no L . :
u.l-el.a:‘u sensitivity, but also boe!uu the products formed are
depandent on. it. The presence or ahsancs of fres Op will detar-
mine whether asrcbic or ansasrobic digestion will vecur,

" £ of organi . the b ™
gen atoms from organic, moleciule and transfer them to 2
o \d;ich nay be an uwgnnk substance (i.e., Op,
73 COp, ste) or ancther organic moleculs. -
MU'M' ’ oo od to sustaln ducing these bio-

s )
ch-ic:: veactions. A uuvus't .gi the relative eu?nﬁlunu)ei-
hydrogen acceptors (oxidants) . )augﬁa Aonars

the ORP which hr:aq(at-lud as ‘positive or tive l-msvozu). A
:au.u.v- o4 :;d tes high ions .0f oxidants compared

-] d an

4

1
1Y, an

siological degradation processes are sensitive to tempersturs.
ueetth:ozetlm.ey’i- generally classified into three based

on the temperature ranges they can grow ins hrophilic teris
éo to 30° ¢}, n-ophu.ge fzszyta 40° ¢), and :h,-nvphui‘c %0° o
0° ). bic dig and' gas {on. is

at temp above 60° c.v

Another environmeantal factor that influences the growth of
bacteria and hence ¢ by 4 ion is the pi. The.
pH has an effect on both iy and €O, gensration under asrobic cone
divions. ror example, urea”is a very unstahle molecule in waste-
water and rapidly breaks down to the Ny + ion. 1If the pR is below
9, it remeins mainly in this. form; if the PE is 9 or adove, TOSt
of the NE; T changes to NHy gas.. COp that iz formed in wastewatas
combines with the water to form W , which in turn dissociates
into B+, 5, and "+ The concentration of each species is a
function of| L 1 )
the pE will, have an eff on CBy $ + 1 and on the amounts of
HzS that will be lideratsd. The growth of methane-forming bac~
teria is inhibited at pH values lower than 4 and higher than 10.
H2S dissolves in water and dissociates into HS™, S, and E* ions:

HpS T HS® + B TT= 2wt + 57 . (&)

If the pH decreases, this equilidrium is driven to the left, form-
ing more HpS. This gas will then be pastially released to the
atnosphere.

THEORETICAL ANALYSIS OF CHT TANK GAS GENERATION

During the courss of this study, it was considered desirable
to be able to predict the concentration of a spacific gaz in the
ullage of a CHT tank at any time. Accosdingly, & predictive math-
emxtical model of gas ¢ i by d sliipboard wastewatels
held in CHT tanks was developed. Pigure 2 i» a diagrammatic
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tion hypothetical gas-genarztion scheme upon
::m“:g: -od.‘glt?;nod. The derivaticc is xs follows.

amoun! CY0 19 . €0, m;.n:c)inluak_
p-:u:hl;.y :mia"&':x.’:uq.'m’%ﬁ'uﬁ&uw from equation (7).

Yo = Ya +¥r0 7
where:
ye = weight of the gas present in the unk._ »g.
¥g = weight of’ the gas aissolved in te sewage, DJ.
vg = weight of the gas in the ullage, B5.
¥s can be evaluated with equation (8),
®)

¥Ys = CaVs

where:
Cy = concentraticn of the gus in the sewage, ng/L.

Vg = volume of sewvage in the t=nk, I.

ole
aticn of a gas dissolved in the sewags is computas.
g:nc:;::.g::thl pressurs of the gus above ihe sswage is \:nan.z‘
and if diffusion equilibrim: exists. u.i.nuc-e::em tiguze 2.
ey ¢ sludge w ¥ . the tank, the
2 1 1n; formed ¢n the bottom of the N
:::ﬁywb{etg:q;au‘ e the two ter zones and the gas/
wagtevates layer before it is liberated to the fank e
e gas, lxyer is mm:gw:d J: DR
igions. . ‘
p“gn:i :;:ydi;:”gi i.iqui.g d and gas Qﬁ: taqxn{n ‘:::;::;Lv&‘g;
i 4 by the sludge xf
two zones ;;dg‘::o boundary layer regions bafora it is l”;::gn
to the tank ullage. Zhe flux. of a gas in any Fone as 2

of position and time can be exprassed as:

Flx, yo 20 8) "
<o v ee) Py, y, 2. ) *Vix, yo 2, t) S(xo vi 20 8)
(¢!
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X = the mols fraction of the gas in the sawvage
B = Benry's constant, atm/mole fraction,

Simltaneous solution of equations. (10) and (11) is
Tequired to comp 1y the £ “ ) of dissolved ges
in the sewage: however, with the hresent state of knowledge, this
iz not feasidle.

MOOLL FOR PREDICTING NAZARDOUS CHT CONDITIONS

The purpose of this model is to provide a tool for predicting
hazardous situations in CET tank i Arsuapti wvhich
must be made to construct a workable model, will result.in srtab.
lishment of a “worst-case® for gss accumulation in the tank.ullage.
Consequently, predicted ullage gas concentrations will tend to be
greater than the actual expected value.

bulk solution directly by Bency's Law (equation (11). {The
applicability of Henry's faw to wastewster rixturss i not pre-
cisely defined, but it i{s believed that errors resulting from
this discrepancy are not large.} “he variable, X, in squation
(12) can be computed by convert 9 Cy £0 moles of dissolved gas
per liter, and by dividing the number thus cbtained by the total
number of molex in 1 liter of solution® as follows:

C, /%, [
X = ToorE w38 %207, (12}

whers w, = gram molecular waight of the gas, »g. The gas concen~
tration in the ullage was measuzed in ppo by volume., PpM is con-
vnr:.glto partial pressure {atm) and equation (12) s rewritten
a8 follows:

PwCex 1070 ;Z—a 18 x 107, (13)

which, rearranged, yields equation (14) for caleculazing Yy

(‘-‘s (& .5; 207 ) ‘n)

Yg = V, (28

————
*The foles of gas and wastss pes liter are ve emall compared
b4 Vos

to the moles Of water in a liter and thercfore can be cnmitted
fron the denominzior,
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where Cy = measured concentration Of the gas in the tank ullage,
PPR DY Volume.
Y+ can be calculated from oquation (15).

! k3
¢ — 1
yz-vle—;-xn.‘:xlooo:m*rc, (1s)
where:
2y« the density of the grs when measured at referance

r teaxperature, §/&

Te = tewperature at which o is weasured, ° ¢

Ve = volume of ullage, L

T¢ = reference temperature, K.

Using eguations (8), (14), and (15) yields egquation (16).

Cr(55.6 x 107 ) we) Ve (Ce) P7p (%2) 16)
v, -y, (MBS ), S (

can- ation rates during’ exrly waste degradation (less
;;.'dz;:.)rn:y be sxpressed by equation (17 )?F‘

Yy 4, (27)

wvhere:
t =~ elapséd time, days

K w experimentally determined gag-genesztion rate conseant,
days=!

€ = the initial cencentration of gas (assuned equal to zerc}.

e pix-
411l determine valuer 0f X for each CHT tank vaste nix
:3:: ::“ﬁc; :‘:ndl.nzcn (temperature, salinity, seeding, etc].
fuations (16) and (17) can be combined:
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- v,
re - o= (32)
_Wa) P (C5.6 x 2070) (ww) | Ve (M) oy (zr) |
R (73 + 7 )2

(18)
where:
v" - vel\-.o!chmﬂnmuﬂ?
Ve = VOlume cf ge in the lad Y test tank

Vg, = volume of ullage in the CNT tank

P, = concentration of gas in the CHT tank ullage, vol/vol.
Transposing equation (18) yields:

ot vy,

(Voa ) [-(:-'-' ) 556 x 207 (va) , (Vg ) Pap (%)
B T2 + 2 Te) 10°)

P =

(19)

A computer program has besn written to facilitxte the use
of the gas=gensration pradiction model developed in the foregoing
for Ravy CHT tanks. Appendix A is a manual which explains the
use of the "GASGEN” Program. Know: -dqo e: an appucnbh GR~

ion zate t, as dnvd.op.d is study, permits the
prediction of the £ & - 9:: after a given
incubation period. u :ho un at
“GASGEN" with Tesults -.ppucnh).. to uss nm (as 37
INVESTIGATION
APPROACH
The app: 0 lish of thiz task was as followa:

3 Dnv-lap l phn to evaluata the &nasrobic weste
degradation in CHT system holding tanka.

s Dmplement the plan with results of prelininucy
studies in the laboratory ané aboard selscted ships of the Flest,

e During the laboratory experimentation phiase, inves-
tigute the wnasrobic decomposition of CET system influent wastes

10
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t0 determine the sifect of u-p-n:un. pa, loading, seoding,
flushing medium, &nd other ition of the
wvaste and the associated gus bundup.

e Prom the lad Yy tesults, late repreasentaw~
tive 12~, 2=, and 48~hour hazaroous gus mcxn.ton. and ideatity
potential harardous situations.

@ Investigste the naturs and typu of odoxs stemming
from anasrcbic decowposition that may be sensed
personnel. (btain and analyse gas.samples to determine concen-
trations and compositions.

e Prepeve a rsport cwnlni.hg a wumary o. test* z-uulu.
conclusions, and
to CHT system anaercbic degradation of waste.

PRELIMIIARY STUDIES

Preliminacy laboratory experiments were conductad to daters
mine the following:

o The daily variability that conld be expected in tho
waste stoxk (head, £ood, and laundry wastes)..

e The variadbility in degradation characteristica to
be axpected 2rce sixmilar westas collectad at the same time and
at ds.:icrcn times ané incubated under identical envircupentsl
conditiona.

‘e The reproducibility of the 4 waste mi .

e The raliadility of sanmpling procsdures.
and laundry wastes were chtained from the U, ‘5. maval

rood
Academy dining halls xnd laundry, ively. Bead ware
obtained frow the DTWSRDC suwage traathant test Rite. Sanples
were taken Zzom stock solutions and analyzed for COD, 70C, TS,
and TVS. Thess data were analyzed statistically to determine
vaciance in. the stocks. The results are indicatad in table 2.
20 dstermine the wvariability in d-grldnﬂ.on. identical vaste mix-
tures ware incubated in test chambars under the same controlled
envirormantal conditions. The ORP, pH, and DO concentrations
were monitorsd. ané racorded as p}.o:...d in tigures 3 through 5.
The np:vducs.bnx—v of the results gives an indicesion that a high
degzee 0f confidence could be placed on the large-scale experi-
ments. In addition, identical waste nixtures were incubsted At
two different temperatufes to ansess degradation trands znd
ins ion requi for the large-ackle laboratory tests.
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TARLE 2
CHARPCTERISTICS QF STOCK WASTZS
(ALL VALDES 1% MG/L)

ma C A
(px= 2 =1%) [(p = 3%)
X 1 X X D

3,700 | 2109{19,000 1,100(1,500{ k0 |
B30 50| 2 ool 130! &90f 4o
16,000 1,100 |24, 000 f1,200)2,900] 240 |
9,800 @1, 00023, 000 2,300/ 2, 000130
P a number of samplms *
X = mean
SD = standard devistion

i3

WASTE MIXTURES

28
holding tanks on 13 different ship types as indjica
The composition is also indicated in table 3. The mixturas were
targeted to‘the F—.90 KZPSS dxta base mass-emiszicn factor values
for ineport, head, s;alley, and aundry wastes.®  These wests
fources constitute at least 95% of the total waste load in any
given CRT system holding tank., A range of values for the waste
stock was selected from the My Values and is presented in table
4. The selection of the weste concentration values for use in
the: experiments (target values) is based on the 90h percentile

the i

of on values, and d Zor the type
of dxta &istribution and sazmpling error,
APPARATUS

Six tanks, measuring 61 em wide by 61 em long by 76 < high
wore constructed with l3—mw-thick Plexiglas. Thess tanks were.
placed in a 1.5« by %.5-m water bath. grach tank was secured by a
drain wvhich penetrated the bottom of the bath tank. Pour sampling
Ports, spaced vertically, Panet=ated the side walls of the wRter
bath and each tank as depicted in figures 6 and 7. Eack port was
serled with soft ruhber septum, A removable lid wea bolted to the
top of each tank, as indicated in figure 8. Each 1id was fitsad
with a bulkhead Zfiteing connected to a 38emn Ip Pipt. The wvater
bath was insulated and provided with .a pump lor girculating
WRter o & heating/cooling device as shown in figure 5. A 3.8-md
plastic mix tank, ficted with drain line and stirzer, was elevated
on scaffolding and placed on a stand adjmacent to the waser Eath,
also iillustrated in fiqure 9.

SThis data available from Naval Environmental Proteczicr. Support
Service, NCBC, Por:t Huepeme, Californiz 93403,

12
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*  Cocyoen.

e Axonia

® fnNydrogen cyr* ide

@ Dissolved aoxygen

e pH

® oxidation/reduction potantial.

msLE 6 .
ERVIRCOMINTAL TEST CMDITIONS POR LARGE-SCALE
T LABORATORY STOUDIES

Incubation | ink TOtal Time
Rur 'Tinpt.tgcuro sal‘.n R4 v <
- & 1 B o9
ﬁ i Mg ) .91 07
iz 45 2 15 259
2 L5 2 k 95
2K ug 3 E.B 91
"3 2% 3 JHI
EA 25 g g-9 9E
i gg > )g 90
H 12 I |3e| 3

g 23 3 8 |1
6a 25 3 5.9 | %>

. B K comminuted and
 wotes l\:tdséu:::‘!:rih cnwl‘“u—l: which.
had _not_been seedsd.

ASDLYSES

ions were 4 in the ullage of each

tank e.&h.:: ;«.xzu:-k model 500 GC. an Antek model 650 programmer was
ingorporated into the GC system to Al!.o;-g!or, :e‘ lum:xcrnﬁ.o

i ' TANX every hour. The programme
P il mp!.}ng cf bt that circulated the ullage
controlled a series of u‘.x air pumpe Sk he age,
tmos) < & 10 nUtst prics to the awing ©
: Phere cf G‘c?r.:?r.h:' ated cC xystem ix :ho-ﬂ: in figure
e :.nd ticne weze tically r on & e
lg;Lmeha-t gEm-uf. The pR £nd ORP were ~Bmit?:ed by probec plices
.-‘.‘K—n sach tost tank ind read on &n Orion model 701 ion n.‘f.“:. B
::.:DO and tecperature were measued with A Yellow Spoing = neeer
H2S, CoMSSK, CR3SE, My, CO, HCN, and COp copcentrations weze
;a;u.'ed with a Matheson Gas Products model BOl4R woxic gac

15
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detector. €Op cohcen
CO» détectar,  coD,
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tration was also meagured with a Pireripe™
» o. S04, and TVA gnlxrt. were
. Liguigd.

L, TS, TVS, WOy
perforoed in accordance with *Standard Methods. " ®

samples from inside each test tank ware Arawn: pariodically during
; ) - A 50-ck

each run for the determination of uaé
TYrings with a lZeinch nesdle was in

.

k & And' TVA.
erted in one of the sampling
ing

POTte on the side of each tank and 4 simple ::c_rdgna.. Dur

funs 1A through 1c,. &

;q-px-v was extracted, in. manner men-

tioned above, from aifferent. depth levels in each tank, The pH

And ORP were seasured

ciable liffersnce from top to bottom. There we

Samples for TVS analysis were obtained from. the,_seed. saterial
seft in each tank by means ‘of a length of ‘Tygon™ tubing. and a
Mand-held vacuum pump. )

RESULTS AXD. DISCUSSION

OXYCGEN DEPLETION 1N THE nowuo-rm ATMOSPHIRE
The O2 dapletion. rates in the ullage of the tanks, expreased

as grams of
N

02 Temoved per hour, are shawn in itams (a1 through

h' of figure 11 for sach mixture, during each run,® ™he rate of
92 depletion. was found to be related to the temperature of incuba-
tion and whether or not. the Rixeure was provided with ceed mates
rial. There wis no significant difference in rates between 1%

and 3% salinity of the
(85° ¢}, 3 (35° ¢, &

concurs with a stud on the influence o

biclogical digestion:

- flushing water. The effect of temperature.

is indicated by the declining O depletion rates during runs 2

{25 £); and' 5 (1?' C), reapectively. his.
on

it was found that increased. twmperztures

\UP t0 an optimum! induce increassd rates of bacteriological
decemposition of organic matter,'?

A comparison of O depletion rates during runs 1E junsewded’

and 2 {seeded' suggests the influence of seeding. Results of runs

3 (1¥ salinity) and 1E
difference produced no

during runs 1£ ‘unseeded, 45° o

(3% salinity) indicate that this salinity
significant effect, Analysis of Uaa acquired
and- 3 » 35% CY mignifies

the seeding 'is & more important factor in ‘depletion -
ture, since faster rates vere gunerally fou?gd d:ﬁnq :u:h;ne‘:::”n

thouch tle temperature

was lower.

Cxvgen depletion hax pPractical aignificance in that health

Standxrcs, as prescribed bv

o CAll for a minimus 02 concen-

tration of 13.5f in spaces where personnel may work without a

————
*Firerite - Registered

trade name of Bacharich, Incorporased.
ompRhy.

TYgon - Registered trade name of Norton [

¢ Information concerning
Tuk can be obtained by

. > .
Rixeures anc test conditions for each,

croess-referencing tadles » and 6
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'Y The Op concentration in the tank atmos—
;;.M":ggypp:;v:ﬂw 15.57 in a majority of cases within IE‘b o
hours, and in all ca within N‘hhouz'l.' Th:;e;:iié ::g/;rseﬁ

well as & premence S .
::p?gl.\mvt.gla:?l?x;t te considered a potential hazard to perren
nel entering the tank,

DISSCLVED OXYGEN DEPLETION

on for each set of conditions is indicated in
itnn”{': )mth::’u;t%h" of figqure 12. The dcplcc&o:\ rates vcre"
found to incr ‘the foilowing order; run § (a? c,.-ndc.,.
run & (25° ¢, saeded), run 3 (35° ¢, seeded), Tun 1 (H5° ¢, .
unsasded), run 2 {U5° C, seeded). The sffacts of seeding ani
temperature during these runs are evident. The lower temperature
during run § siubstantially hindered nicrabial activity as svi-
denced by the Op utilization. DO concantrations were bcxoul

1 wg/L within hours during a majority of the cuns, small =
concentrations of DO detected during runs 1 through & were mes
sured 10 cm below the liquid surface and wa:: derived from ths
tank atrmosphere via simple diffusicys,

OXIDATION/HEDUCTION POTENRTIAL:

- development of Anasrobic conditions within 24 hours is
:u:mnnxl'.nﬁ:t.rmd by ORP data acquired during various runs.
Ttems (a) through (&) of figure 13 show reprasentative casec,
As Lhdinnd. the substrates were well within the negative
millivolt range within 28 nhours.

PR

he variations of pE as & function of time fcr each mixsture,
du:in?:u;.m. are nznu:n«\ in items ‘a) theough (hz of
figure iS5, In most cases, the pH decreassd continuously Aof
approximately & hours, at which time it leveled off at values
betwean 2 and 4. During the extended runs (1F and 3), the i
did not rise ADove 8 value of 4 following the Lne.g.ul decline.
The two exceptions were: mixture 7 during run 3-{item (g) of
figure 14) and mixture B during run § {itex (h)). In the former
instance, iz is suspectsd thet the laundry waste l:ack.uud had
an unusually high alkalinity which helped to buffec this pasticu-
lar bateh during the incubation period. In the latzer case, the
alight variaticn of pX ag-ess wsll with chgsrquieng m‘uh spoard
USS SURIBACH: (AD 21) during shipboard monitoring black water
in CHET vanks.'®

. tion, DO, ORP, and pH datd should be used on & gualiza-
va‘."i::u. Wnile genaral trends in tank daza should be Annle-.
gous to thet of the CHT tank, sxirapoiktion 1p non sufliciently
Teliable.
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The initiel decresme in pH ir believed to have been produced
by an increase in the concentration of dissolved CO2 resulting
irom aerobic metabalism. Upon depletion of the substrate DO,
anaerobic conditions deveiop, and consequently, the production. of
volatile orgaric acids continues’ the pli depression. The produce
tion of organic acids continues until the pH inhibits further
microbial growth, at which point the system stabilizes. This
'bﬂ:tkl the beginning of development (growth) of methane-producing

cteria,

HYDROGES SULFIDE GENTRAT ION

HaS generation rate constants for each mixture, during each
Tun, are given in items (a.) through (h) of figure 25. Seeding,
tempesature, relative concentration of SO and pR were the mos:
important factors influencing the rate of H2S generation. The
cftect of seedinyg is indicated in figure 15, items (a} through
{€). ALl mixtures exhiditead faster Tates during run 2 (45% ¢,
seeded) than run 1E (45° ¢, unseeded ). As indicated. the unseeced
runs exhibited the longest initial lag period for all mixtures.
The initial lag in gas generation is brought about by the absence
of sulfate-reducing organiems. During the seeded runs, ‘however,
a population was already .stablished, and consequently, H2S gener-
aAtion began in a relative:y shorter period of time. -

Rate constants were proportional generally t~ the incubation
temperature. The difference heiwcen rates at 3E* ¢ (run 3) and
those incubated at 25° ¢ (run 4) were moderate. a similar clscze
vation was made by Baumgartner:* whe, in his studies of the effect
of temperature and seeding on HpS formation in sewage, noted that
samples incubated az 37.5° ¢ did nos demonstTate a great rate
increase over those incubated at 3C° ¢. During experiments at
the Center (run 5, 15° ¢}, 1low peratures ¢ Ho!
tion in all mixzures as expectea.

PP 2

The ion of NS ix kedly atfected by the pH. The
PH of the substrate decreased with time (figure 1%, items (21
through (), resulting in a shife of equation (6) to the- left
{figure zi and the liberation of addisional H2S to the tank atmos-
phers. The pE of zun 6 {25° ¢, head waste, seaded ) remained
fairly constant in the neutral range (item (h) of figure 14).
Consequently, the HoS generaticn rate is substantially lower (see
figure 15, jvem ({h}) shan would be éxpected Zrom the, eifects of
texperature and seeding alonm.

The a%fec: of saiinicy on HpS generation is ndicated by
data from runs ) {15 salinicy) and ir (3% sdlirivy). The incx
Tate of foS ceneration duTing rum I could be due to the h
inivial SOf concentrations which Accompany hicher salinity.

HzS was dezected in all mixtures éuring runs 1, g, &, anc &
within"2! hours. HpS was detested 'n all nixtures during zuns 3
and 4 wieh 9¢ hours, and only once after 92 houss during run 5,
and enly ip X¥uTe 1. During run 2 ‘4ge g 2% salinity, ‘sceded

¢
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. d HpS in excess of the detsctor's upper
?ﬁ;’:"’ﬁ%%'pg'if";m ore, it is evident that all the mixtures

have the potential for generating large amounts of HpS under the

oduced was
. ntal conditions. The amount of H2S P
E::;'of-czgﬁi""é'é'm amount of head waste incorporated in the
mixturs (ses table 3).

. 3 the variation of
Itens (a) through (h) of figure 16 indicate °
sef emnt:\t:(-u&iom 2:: Such mixturs with tims. The -sn gmv::
tration of Soff in the mixtures at ths begianing of :: B a
nppzoxhntniy 500:«;/5.. :a :::e‘e':e, .;h gz::;orn :.m“:\mz. o
. ation enc SQff resduct 2. Pusth -
gfi.q:x;e;w rcductiox?‘ was enhanced by inccreased incubation tempar
astures and seeding.

CARBON DIOXTDI: GENERATION

COp was generated in copious amounts. in all mgx:::l:.:knr:::-
all runs. It is apparent thst the uppar stratum °di£tuu‘-d koo
tents undervent aarcbic degradation {utilizing Op ped Lo
B reoee o S rat 4t Ted syatam was maIntAinad in the

. us, a stra _
::g:‘.’“-i::m'ﬂ) ;hrouqh (g) of figuze 17 Lmusntc cg tztg:n
tion rate constants !c; r.h: \sru:i.fml wn__te‘mixsu.fz;, e es

£ mixtures J an .+ incr o
::::{:i:ni: 1:c:ened‘ COp generation rates. The sffect of sesed:
ing was inconclusive.

ZTRYL MERCAPTAN GENERATION

ions of after 92 and 142 houss of "_ﬁcubagg.on
in i T s,
2 & ach mixture” in items (2) thzough (h) ot fzqu.:
.-n'-.: ::?::::::f.umpuuugc l.ng :udu:gcw;r;x nz; :;::.;.Jéy (:ggaatn;.
‘fhere appearad to.be an inhih s-on of 21 ? ) e
ilinity, seaded) and 5 (15° ¢, 3% salinivy, R

gtq;:at cgc-n:rlcicn (100 ppm) of CgHSSH was -nw&qz;d in
mixture § during run 3 followling 142 hdurs of incubasion,

METHYL MERCAPTAN GENERATION

dmam

: ot detected during runa 1, 1E, or 2. A max

cuneox?égf’é.l:;.ox.“‘ 70 ppm was measured in mixturs 5 during mx;n 3

after 142 hours of incubutig:‘;s. c!li Sﬂq\ll r:t:: g::i::zr:.ué a?:: ing
' ) 3 1Y ene. L in ;

::umgl :?:hs; n.‘!'.::ng;x.u‘?; e t!u¥ 24 hours of incubluonltiib

;-“:ntinu of 45 ppm after 153 houvs. K g8 eration was inhid~

ited az temperatures above 35° ¢ and below 25° ¢.

TOTAL VOLATILE ACID PRODUCTION

i riazicn
L through (h) of figure 19 indicate TVA variat
with :;:h:':t(:;)nch wz Sw;:a: mixture. In all cases, :Xgr::x‘u-.%c“
incresse in TVA concentration continuecd :hrcmqhous thed n:: ’;;
pc'-ied. incroased tempertture and the presence of sced Taterial
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rtesulted in greater preduc: ion of TVA. Increase in TVA concen-
tration was instrumental in depressing pH and Iindicative of the
ic d

Aforamentioned acid ing phase of -] ition.
DENITRIFICATION
Initial Wi ions in the mi wers g lly

between 4 and 7 mg/L. In all cases, A gradual decrease in
continued throughout the incubation period. Increased incubatien
temperaturas, 4s wall as the presence of ssed material, resulted
in a larger d in “og‘m ion. WNOY ion
versus time plots for all s are given in items (a) through (h)
of figure 20.

CARBON MONOXIDE GENERATION

CO was detected e~aly during run 1E in mixtures 1, 2, 4, and

5. Run lf was an extanded run ?359 hours ), and CO was found only
&fter 120 hours of incubation. Pollowing 191 hours of incubation,
she €O tion hed a of 70 ppm with no additional
increase. It wvas never detected in mixture 3. (O is generated
primarily as an oxidation p Tom P ieal and ind
trial wagtes and is not usually found in domestic sewage. Its
presence during these runs was unusual becauss industrial wastes
were excluded from the mixtures. HOwever, past exparience at the
Center indicates that petrolsum products can occasionally be
encountered in the black water distribution system, although its
occurrence is rare, It is possible, therefore, that an oil may
have been Jdischarged into the system from a toilet facilivy.

ference of this possibility may be found in the fact that the
mixture which contained no head waste (from distribution systam)
@id not produce CO under otherwise similar conditioms. ’

METHANT AND AMMONIA GENERATION

CHy and Xy were not detected in any mixture during any of
the suns. It i3 believed that CHy was not detected primazrily
tacause of che -low pH of the mixtuses and the extended incubation
period Sequired for establishment of & stable aethane~forming
bacceria popuia::.a:x. Methane- forming bacteria can survive within
a pH range of 5-5. The pH dropped below 5 in all the mixtures
during all runs axcept mixture 7 in run 3 and mixture 8 in run 6.
However, these bacteria are &lso sensitive to -concentrations. of
volatile acids greater than 2000 mg/L.* Pigure 19, items Sq)‘ and

s i

(n), indicate that the TVA ion d to 300 /L
in mixcure 7 and 3300 mg/L in mixture 8. This indicates th-:gtven
though the pK was conducive to CHy ion, the may

have been inhibited by the TVA concentrations. Run‘ 1E was exten-~
ded =0 337 houss to ascertain whether the decreasing tcend in PH
wouid Teverse ané thus prod an envir more ive to
Ciy generation. The 2N continued to decrease for 11§ hoursg: thesn
it scabilizer betwaen 2.6 and 2,2 fluctuacing slightly until che
Tun wes terminated. This situation is analagous to “digester
souring” in coenventiondl anaesohic wastewatsr treatmen: facilicics.

2c¢
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The pY is also considered instrumentzl in its inhihition of Gy
production. Tror NHy to exist to any degres, the pH murt be
greater than 3. At no time, during any of the runa, was this
Value attained. RCN was detected only once during the exporiments
(in concentrations of less than 1 ppm). This is not considered
significant.

& MMARY OF FINDINGS

A brief background of aerobic and bic waste degrad
tion principles with emphosis on bic p was P &
followed by a report of the work done. The results and ‘£indings

.CAn be surmarized as follows:

e The ratc of Oz depletion in the tank atmosphere and
the DO of the wastes were found to be related to the temperature
of incubation and whether or not the mixture was provided with
seed material, The faster rates wers related to higher tempera-
tures of incubation and the presence of sead material, There was
no significant difference in depletion rites betwean 1£ and 3%
salinity of the flushing water. The lack of sufficient concen~
trations of Op may pPresent & hazard to personnhel entsring a CHT
tank, even though other harardous gasss fre not detected.

® The ORP values decreazed from positive to negative
potertials in all mixtuvres during all rzuns.

® The pH values docreased continuously until approx-
imately 48 hours then level off and fluctuate slightly between 2
and &

-

e The rate of HpS production was influenced by sesding,
temperature, and relative concentration and availability of sule
fates. Greater amounts of HRS were gencrated and at a faster rate
during sesded suns. thin unseeded runs, and during higher incuba~
tion temparatures than lower ones. The TLV (10 ppo) was surpassed
whanever H2S was de d, and tions greater than 1700

wers often detected. 7Ths flushing medium with a salinisy of
3% appeared to give fastsr rates than whan 1% was used, This
P bly D of the higher concentrations of availe
zble sq in the 3% medium. The effect of low PH values on HzS
on is di Addicionally, HpS production was related
*0 the amount of head wastes incorporated into. each mixture. The
4 with @ Bropo tions of head wasts to other wastes
of H2S.

e sdi and NOF concentracions decremsed with time. 2
relztion betwaen perature of incubation and pi of seed
material was evident in that grester reductions were chaerves
during the secded and higher temperature runs,

® COp above amdbient levels whs detected during all
runs., The unusually large amounts of COp during &nsercbic degrad-
ation in indicative of 3 stratified system wherein the upper

21
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levels of the tank contants wera undergoing aercbic digestion.
(utilicing available O2 from the ullage atmosphera) ané the. lowsr.
SLrata vere undergoing anaerchic digestiom. The. affect of ¢
erature, salinity, and sseding on C€O; generation was inconclusive.

. Czﬂgﬂ was detected in concentrations TaNging up to
100 ppm (after 162 houra of incubation). The effect of tempera-
ture and saeding was not readily apparant.

¢ TVA in all the mi i 4 with incubati
fhd WES indiextive of' acid~forming microbial activity, Increased

Peratures and the p ce Of sned was related to faater pro=

duction rutes of volatile acids. he § d TVA i
vas § 1 in dep ing ‘the pH.

® OO was detected only during run 1 at a. maximm con-
centration of 70 ppa (TLV = 50 Ppm) and only after 120 hours of
on. . P ial threat fram CO 0 personnel is con=
sidersd insignificant.

® CH3SR was not detocted during runs incubated, at.

“5: and 15° ¢, “It was detected only once in runs incubated at
35° ¢ and only after W2 hours. The maximum concentration at that
tine vas 70 pm.  caxsH vas during runs incubated at

® ¢ {cuns 4 ang 6) with a minimum concentration of 2 ppm after

hours and a maximm of 45 ppm after 143 hours. Tenperatures
?""‘3 than 35° ¢ and lower than 25° ¢ &ppeared to inhibit CHE3SH
ormation.

* CHy and were not detected in zny of the mixtures
dering any of the mn?.*; This was attributed to the. low PE of
the waste mixsurec,

1 HCN was detected once. in concentrations laxs than
PP,

® A predictive mathematical model of gas genezxticn by
unserated shipboa=d wastewaters haa been developed and Prograzmed.,
Data froo the Teal-time studles can be. used with this model to
identicy pPotentially hazaxdous conditions in CHT tanks,

RICOMMERDATIONS
¢ Positive ventilation of CET tanks ior to perscnnel
entry should be emphasized, and all current alfle‘:y' p:lttf:el "e
eoncerns CET tanks must be followed.

Anzerobic cenditione in CHT tanki shouid be
avoided,

® A sampling post ehould be inscalled in each e
)Eugljdi.ng cank in the uilage sbove the high level mark, (see tigure

22
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Lach shipboard DCA/gas ree engineer should be pro-

o
vided with a detector for H2S and mercapctans,

Gas analycis for hazardous gases and oxygen content

.
thould alvays be prior to apening CHT tanks. CHT tanks
#hould alvays be considered dangerous to personnsl entaring them
without proper breathing apparatus because of the. POssible
Presence of toxic gases.

& CHT tanks should be relocated when necessary to
b 1 to p ially dang

avoid of shi P
Concentrations of hazardous ghaes,

CHT canks should be cleaned at regqular intervals

L]
utilizing an effective tank cleaning system to avoid seeded
conditions.
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vimopmmin

STAGE 2 . E FORMING BACTER(IA

it OTHER PROCESSES

SULFATES}
SULFATE
REDUCING
BACTERIA

Pigure 1
anaerchic Digestion of Organic Wastes
Medaated by Microbial Action
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Q~61

APPENDIX A
CET GAS~GLNTRATION COMPUTIR PROGRAM USER‘S GUIDE

. FROGRAY DESCRIPTION
rrogran Rame: GASGEN

Prcrinian: ‘mt i m:”“ m;-‘ch-?szugm
prodxcr. a8 concantrations in .

’unk-. predictions are udo gor. u.rbon dioxide and
hydroq.n ulfide, GAs concontrations are given i parts per
million !or O to 10 days at l-day intervals for tank temperatures
of 25°, 35°, and 45° C and for both 30§ and 60% of total tank

up-eity

GASGE) is very flexible and can bs used to predict gas con-
e-n:ndomi.n T tank. The progran has on file, tank’
volumes and influent characseristics for several n)u.p classen
and tanks. If the desired ship or tanik is not on f#ile, the
program allows the user to input the necussary data manuslly.

IT. USING THE PROGRAM
The program is stored in the PDP1l deiul computer located
at DTNSRDC, Building 182-1-v, after hookup the computer, the
lastoutput p:inud by the taletype will
‘:‘ - 1187 voe - 02
Date Day-Month-Year

7o run the program, follow this p:.;ocodn:-:
1. alZter the period, type in R FORTRA and hit RETURN.

2. The computer will type A ¢, Afrer it does, type in:
GASGEN. » GASGEN, hit retusn, and wait for ths cumputer to come
back with another .,

3. Now you are ready to “"lLink® the program to the .

4. after the . umulm-euny press CTRL and C. The cumpu-
tar will respond with -r—o[

5. Aftar the period, sype Ln R wsx hit RETURN, and wait
until the types your next input. Now
type GASGEN = GASGEW, SYSLIB/T nnd hit RETURN. The response to
this will be another ».

6. after the *, again type CTRL and C. The computer will
respond with a pariod,

7. Now we Ars Tsady tO fun the program. 7Iyps after the » ,
R GASCEN and hit RETURN. The pTogram tAkes it from there.
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35¢ ¢ used in the prediction
equation and dependg On the g2s

. in question

Q=62
ITI. VARIABLE LIS
V"‘"! Tvpe | Description [2e Cﬁﬂ;;lnﬂ.
02 | Real | Molecilar weight of ‘carbon'éloxide| ik ,000
wE2s ‘Real Molecular weight of hydrogen 34,000
sulfide
DCo2 Real Density of carbon dioxide at 0° ¢ 1.977
ees Real gs.nuey af hydrogen splfide at 1.539
A < ‘
ACOS |neal Benry's constant. for carbon 2,870
' dioxide at 85 ¢ .
ne Real Henry's coustant for carbon 2,090
25 . dioxide at 35° €
HeO! Real Henry's constant for carbmn 1,640
225 dioxide at 25° €
HH2sk Real | Hanry's comstant for hydrogen - 0
) 5 sulfide at 45° ¢
HH2535 | Real Rency's constant for hydcogen 676
sulfide at 35° ¢
HH2S25 |Real [ Henry's conscant for hydrogen 545
sulfide at 25° ¢
xC0245 | Real Ga ion cate + for
carbon dioxide at 45° ¢
xe Raal, Gas-ganeration rate COnstAnT tor
035 carbon dioxide az 35° ¢
K02 Real g tion rate Sor
& carbon dioxide at 25'
KR2S4S | Real ion t for
hydroqcn lul‘ide n: 45° ¢
r2s Real Gas-generstion rate constant for
35 A hyd;gqcn sulfide at 35° C
R2525 | Real ioa for
[ hyd:oq.n sulﬁd- n 25'
®s Real Gas=generation rate constant at
45% ¢ used. in ‘the prediction
eguation and depends on the gas
in question
5 Real Gas-gensration rate COnstant ac

432
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YARTABLE LIET (cont v

Description

Valoe |
(3£ conscant )|

x5

x5
x5

E 3

VSTT

MIXTURE

"me'

Renl

Real

Real
Real
Real

Real

Rexl

Real

Density used in ppm calculation

3dopcndl on the gas in question
GRs~genaration. rate constant at

25° C used in the prediction -

equation and depends on the gas

in question

Total increase in 3-3 concentra=

tion for a2 gas at 5' c

- Total i in

tion for s.gas at 35' [

- Totsl in g

tion for a gas at. 25' <

Volume of sewage in the tank in
liters, eguals either 30f% or .60%
of total tank volume

 Molecular weight of ‘the gas in
'mg used in the ppm pradiction
equation

 Henry's constant for the gas used
in the ppm prediction equation
‘Has no physical meaning: is
drtined X05 = VOLTNCEXP (K35°T°
i Hax no physical meaning: s
jdefined X35'= VOLTNX'ZXP (K35°T’
| Bas no p\yucll meaning: is
defined X25 = VOLTNX® EXP ’K25”:‘
fas no physical meaning:

defined W= VSTT MW 55. 6:-6

Has no physical merning: is
defined 2 » VFTT"D*DIC

Densizy temperature correction,
.depends on the reference tempera~
ture for cthe dansity of gas
,Volume of sewage in DTNSRIC Les:t
,un? in litecs

1 velume of Freeboard in DIYRSMX
I:u- zank in literas

'_ﬂ:evtrl Each mu:urc corresponds to a

;diZferunt combination of head,
{‘9111:}, and laundry waste:
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Q-64
VARIABLE LIST (%ont)

——T
 var Type pesecription [ fiid
™ORN | Mteges| punber of the ¢XT tank in ques=-

tiom: §.e., ADIG tank 1
T ger| Loop which ins the gas 1, 2
under comsidaration *
J gar| Loop which ies the 30, 60
volume Of sewage in the tank
B ger| Loop which ies the 1=
:hlcquheh-’.ndgyaplul .
T Integer|Time in daysr Te K~ 1 0 =->» 10
A Integes|corresponds. to the gas in ques- 1, 2
ticm, heading
3 Integer|Ansver to tha question, “ls your 1w yes
ship lint-d?' 2wno
c tnteger|Answer to the questionm, "would 1w yes
. you like €0 run agin?® 2« ne
oo teger|Answer to the question, “Do you 1w yes
still ﬁcnt to xun even though 2w w0
v your ship is not listad?"
| INDEX Integar|Corraspanda to ship class
THXVOL  {Integer cctzuponds ‘to total tank CRpa=
city in gallcons
SHPCLS  {Real Holds alpha~-numeric information
cc:-npendinq to ship class
ms Real - |Henzy's constant used in predic-
vion equation, depands on gas in
question
w05 Real Henry's constant used in predic-
tion equacion, depends on gas in
quastion
HaS Real Henry's constant used in pfedice
tion equation, depends on gas in
jgusstion

k3
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FRINT FOI“T

IPNON

LIST su»s ON FILE
AND RECIPE BREAKDOWNS.

ASSIGN MOLEGULAR WEIGHTS

ASSIGN DENSITIES

ASSIGN HENRY'S CONSTANTS
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AEAD SHIP CLASS, INDEX
$ AND TANK NUMBEFR.
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OULD YOU LIKE TO
MAKE ANOTHER' RUN:
WITH A DIFFERENT SHIM,

440
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Q=72

BECLARE ALL VARIADLES INTIOCR DR REA.

AEaL WCO2 a8

s-m.mn«

2‘5:@2“0(%.“@"
KMIBIS 1 XN2ETS
KASsKID3+K2B 1 PPRAS 1 FPIIS . PPR2T e VOL TINC o Mo W o X4 0 XIS X2

D20 1428+ DTC VETT o UFTT

INTESER RECIPE s THKNUNL T s oK e Tols
BOUBLE PRECISION SMPCLS

SNT THE PROSRAN DERCRIPTION
TE(21200)
TE(7+201)
TECT+202)
TEL7+203)

Co SNDEX e TIUOL s BD

SENSEEENNS]
-
s

URITEL7+214)
WRITEC7»2353
URITE(?2:218)
URITE(7+21%)
WRITEC?9222)
WKITLL702233
FORWMAY(IH: ¢« * THIS PROBRAN WILL CALCULATE THE BAS GENKRATION In*
evse’ PARTS PER NXLLXO! IN NAY CHT TAMKS DURING STABNANT
CONBITIONS. ©
FORNAT CIH v'WlﬂﬂM FOR, CO2+ AND HYDROOEN SIEFIDE ARE
/1’ CALCULATED, OCMERATION RATEE DFPENES On GAS, TANK WOL UM
/0 s TENPREATURE « AND TANK mwmru. TR CONTENTE (PERCENTAES ' *
FORRATCIN +°OF HEAD» SALLEY AND LAWDRY UASTES) WILL WARY FROM
. -/.' TANK 10 TANK . ﬂ-ﬂ Ilmtln th!?!li WME BEEM CHOSEN TO
*/9° APPROXIRATE THE CONTENTS OF ALL MUY TS /7Y
me‘l’(lu 1° TWE RECIPIES ARC t.1STED KLN-
%0771 SERRNEXEEREERILENSALSRELERERARISENESRLERLILERREE
teryt RECIPE PCT HEAD PCY BALLEY POT LauMDRY’)
rouuru« [ ge——

el Jo kéd -
aret s 43 a—vy
qum 03 - sS4 a
etvler 34 34 30
YN a3 £+ ey
rmrnx LRSI 43 1Y le
“tevn’ ? 2 20 51
sl » 100 - -
FORWAT(IN o * .
el

Wfov/e’ IN ORDER TO RN THIS PRODRAN YOU' MUET WMWK THE FOLLOWING ')
FORMAT(IH ¢ *DATA AVAILABLE . 1. THE SNIP CLASS 2. YW TOTAL

sfess’ TANS VOLUME IK SACLONE FOR TWME TaMk TOU WISK TO CONEIDGR

“Tele’ AND 3. THE RECIPE WNICK AFPRGXINATER THME Tanx CONTENTE!:
FORMAT(/+1H +*SELOW 1S BONE AVAILAKLE DATA
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Q=72

74" mnman covasans: e
X MRBER  TANKNG ORLUNE  RECTPEC )
/04 WHIP CLABE  INDC: . o oog .

CLA
* ARI4 .
214 . rmx:: B 3 N 2 vei2 o
H 1 ava3 Y
-
’" ¥ 3 aas .
3 2 1007 )
a1
4 1 2200 (3
. H 13 @
n2 Ll 1 3273 8
b
i [ 1 $33? .
. 2 Ivee 33
e 7 1 7200 ?
? H 7e33 2%y
2% ? 3 iy E-aa]
@ FORRATCEN oo
1 tetlet IF ﬂ( CHY Tesm YOU UISN TO Cﬁﬁvwinll il L‘l'l\'t. AROWE
Fef TuEw THE COMPUTER WILL INSTALCT t 2]
Ny Fomma um o NP euu. INDEX NURNER: SNR TANK #0, YU UILL Msn
20275 WEED YO INPUY  THE APPEGPRIATE TANM. VOLUNE R
Wtellle AFICR mlﬁvﬂﬁm RETURNE THE CONC
a2 FORMAT L 1K o’ OF C° AND M2S AT o J%e AND AN DEORT
ete/e’ AT INTERVARLS OF ‘ BAY 0. 0 T0 10 Davs, COMC
otele’ CALCIRATED rou 301 m 402 OF nt TANKS FULL CAPACITY. )
23 FORRAT (/701N o HERC WF QRIS esr i /Y
&
<
8000 COMTINUE:
c 0
c ASSIGN THE MOLETIN /R WERGHTS TD THE APPROPRIATE VARTABLES
¢
MCD2eaa000,
DS 34000,
c
c ASSIOH THE APPROPRIATE DENSITTES 70 TalK S4s
4
DCT2w1, 977
DSl B3
c
c ASEI0N THC APPROPRIATE MENRYS CONSIANTS TC TwF GasF§
¢
NCD24Se2570,
WCOIIBa20P0.
HOTY25e1440,
L i o
HHIEISubTe .
MKIEIBe5a5,
c
< AGA HCATHER SHIPTLASS aaD Taun WUMBEK akf LISTCS.
c
1000 WAITE(I.210)
10 FORMAT(IR 15X, '35 vl;ot SHIP LLASS aNi- Tawn NURNEH LISTEI AKNVE
YYPE 1N 10TES OR Jenp
1
I3 READ To REPLY s SEND CONTROL 7D THC FROPEN STATATwS
c
AEAD(S, 10010
100 FORRAT (21

1F¢%.£0.1} GO YO 1030

WRITL(7:326)

FORRAT(IN +° IF YDU HAVE TAMR VOLUMEIN GALLOKS AKD Tis RECISS
Tese’ WHICK MOST CLOSELY .P'IOKIMY[! THE CONTENTS OF TOUR Tawm.
“aze YOU Can STILL &UN THC PROGRAA

este DO YDU STILL MaNT Y0 RUW 77’! s YES D¥ Do wn
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&
L3
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Q-73

READ(Se23298D

FORMATCI1)

IF(D.E2.2) 80 307001

READ: SHIP CLASE ¢ INDEX AND TANK MUNDER

WRITE(T+220)
FORMAT(IN »8X: *TYPE IN SHIP CLASS’)
mcs-lg;’wa.

FORMATIIN +3X0°TYPE, 3M INDEX MUMBER. IF THE SNIP 1S wOT
LISTED YMEM INDCXe0)

READ(S 113 2 INDEX

FORMAT (A%}

FORMAY(13)

URITEC?4230)

FORMATCIN oSKe *TYPE IN TANK MUMBER®)

lt“tivl?ﬂﬂ‘ﬂﬂ

FORNAT( T2

THIS COMDITIONAL IF WILL BYPASS REANS ¥DR Tasm VOLUNC AND
RECIPE IF THE SHIP I8 LISTED IN THE PROORAA.

1F(3.20.1) GO YO 1030

IF SNIP CLASS AND TANK NUNDER ARE NOT LISTED THEN THE PROGREN
REGUESTS. THAT TAMK VOLUNE AND RECIPF NUMBER BF ENTERED.

WRITE(?+240)
FORMAT(IH o3X+ “TYPE IN TANK VOLUME TN GALLONS®)
-nus-na THNKVOL

ux'r:u-'-soa

FORMAT(IH +SX¢*YYPE IN PROPCR RECIPE WUMBER® )
READ(S . 140IRECIPC

FORNATI11?

CONTROL IS SENT PAST A SEARCH FOR TANK UODLUAE AKD RFCIFE

80 10 3020

CONTIMUE

WOU THE PROGRAN + GIVEN THME SHIP CLABS AND TANK MO, SEAACHES
THROUON THF STORED DATA FOR THE PROPER TANK VOLUNE AND RFLIPT
1F (INDEX.€Q.1) G0, YO 2000

IFCINDEX.ER.2) 60 10 2010

IFCINDEX.€Q.3) 0O 70 2020

IF(INDEX . EQ.4) 0D TO 2030

1F (INDEX.£0.5) 60 Ta 2040

IFCINDEX.EQ.4) 0O TO 20%0

IF CINDEX.EQ.7) OO TO 2040

IF SHIP CLASS IS MOT FOUND THEN PROOKAN ASKS FOR MaeUAL [WeUT
URITE(74260}

FORPATCIH +3X¢ ‘SORRY BUT I CAMMOT FIND YOUR SHIP P| EASE INFUT
u BANUALLY AS INETRUCTED’)

M T0 1030
MOV WE KNOW T SKIP CLASS AND MUST FIND THE TAMKNUMBER
WHICH WiLL T!LL US THE TANK VOLUNE AND RECIFE

CONTINUE
IFCTHRMMLED. 1) 80 Th 2001
67
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2003

010"

Jo3

20e0

dast

2080

J063

“nnon

3010

Q-74

Tnﬂ't"’l.

8D T 3

!fﬂ’m-tl.l)lﬂ T0 2081
RECIPE

wuvu.-am.

G0 10 3020

RECIPLey

VI\M'S!87.

00 10 1

"‘('ﬂﬂ;! +E8.1} 80 TD 204t

80 T0 3020

MM THAT THE. KECIPE IS ANOWW
RATES,

CONTIMUE
IF (RECIPE.NE. 13 R TO 3010
RCO24302.83
KEO23520. 47

KCO2D300. 87
KK2843=1 .30
ANZS3I30. 82
KHIEZ3e1.10

G0 0 4000
IFCRECIPE.NL.2) GO TG 3020
KCO24S=3.2%
KCO233542.31

B0 T0 4000
IF(RECIPE.NC.3) GO 1O 3030
KCO2431 43
#CA233a3
#C8229w1

68
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VE MIRT ASSIOH THE OEMERATION

Jo3o

3040

3040

30%

°
°
°

cenaannnnsnnn

Q-75

KRI8ePe1 . a5
W.:;

Il'lktﬂvt-l!-l) GO 7O 3040
KCGI43e] .84
RCO233=1.04
KLO223e0. 04
S .80
?

+3) 00 TO 3050

0o Y5, a

IFIRECIPL.NE 41 B0 TO 3040
KEQX43e1,
KCO333e4.37
ACBOD%e), Te

AHISISs .18
Ll 230,80
O:P:O 4000

IF THE RCCIPE 1S WOT FOUND MANUAL IWFUT IS REDUCSTED
AMD CONTROL 1S SFNT TO THL KECIFC SEARCH.

MRIYE(?H270)
FORMATC 1% +3Xs “SORRYs 1 CaNT FIND YOUR RECIPE . PLEASE TvPf
LB "C!P! YhU DFSIRE. FICK T FROM IWF LIST I GAVE

TOU BEF
-:-nts.a‘olk:CI’t
63 10 1020

DHCE THE' RECIPE 1S FOUND WE GO OW TO Twr CatCLLATION

CONT Toesf

THE TWREE FGLLOWING DO LOOPS ENCLDSL OUP BAS INCRFASF Cal
ULA"DOIS. THC FIRST LOOF: Mll' T, GAS FROR CON TH M2S
+ _THE SECOND LOOF VARICS THE Tawk LE

LEVFL
FRON 302 'l-kl. CAPACITE T0 40X OF FINL SAPACITY. wF Ywik>
LU0 VARIES THE TINE FROW O TC 10 LaYTS.

PHIRT A HEADING

(2]
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ononn .o

snonOn

4030

gnnnnp

076
WRITEL? 250007 RMPELE THOWI
FONITL L2 oSXe *ONIP CLABE! *vAds 10K: *TANR MR *¢12:/)
."U’t“ I)m
FOEMAT (1% o ‘TANK VOLURE) 17}
R"l"v“u‘
FOWRATCIN o i

PEEIN THE FINGT LOOS
5O 4810 1s1s2e3

ey eu-nxuu. AFS VARY THE GAS LNBER COMBINERAY DN
vl INPLICS COF
lll 138 e

IF12.£0.1) GO TO 4040
IFC1.28.2) 60 TB 4000

DEPENE On TME GAd ¢ GDNERATION MATES' s NOLECILAR WMEIBNTS..
Kﬂl"tl- “l TURE COMMCTIONG A
CONSTANTS aRC ABGIONED.. THEN. THC en.cum- ll STARTED .

CONTIME
oy

PmC02
CO2
HESeMCU24S

|

BYCue.2
L1

1E851

KZIHNIETS
90 TO. 3600
wou THE OaE ARE cu.:u.am- AFTFR

THE Taex VOLUME 1S mru YBerl TR A ST
MEASING 18 PRINTED.

ContIma

!F(A.(l-u nn ™ 2001
i34
10

ﬂ
3TEC704018)
T LM

FORRATC/ /7130 ¢SX0 *GAB! K28°?
FORRATL/7e3n o3Xe *0AS1 COD*)

PERIN TME SECOND LOOP TO WY THF TaiX. LEVEL.

") G0 S0 80 30

WEITEC2 . 401014

FOMMTCIN +//35%0° PERCINTASE FULL CAPACIYTL ‘012670
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Q=77

WRITE(7+4020)
FORMAT (IR +5X0 TINCS 23K2 *PPH 45 C°odXe PPN 33 C/rdXs PPN 33 L7/t

PCOIN THE INSIDE LOOP MMICH DOLS THE REPETITIVE CALCULATION
DO 4030 Kejellel
K- 75 EOUAL TO ONE PLUS DAYS SO T EDUALS A WINUS ONP,

ToKe-1
VOL THK® ¢ THKVOLES . 873 )
VETTe227.
WTTeSP,
XABoVOL TIKSEXP (XAS8T)
XID=VOL THREEXP(KISET)
X25oVOL THKSIEXP(KISST)
WeU0L TS IZ0, 01 3M0ESS, 4E~6
TeV0L TIE( § « =S80 .01 ) EDEBTC
PPHASEXAS/ (VETTR(N/NASHL/318.))
XIS/ CVETTACU MISHZ/I004 )
PPAZSAXIS/ (VETTR(W/NRI4T/278.))

URITE THE CALCULATED VALUES FOR FARTE FER MILLION IHCREASS.

VEITEC704030) T :PPRAS (PPUITPPRDS
FORMAT (SN +SXo ID20aXr 030 2X0E10.302Xe£10.3?

DO LAES

CONTINUE

URITEC7 24031}

FORMATC(IM o—e)
CONTINUE

WRITE(?+6032)

FORMAT(IH »* ]

CONTIHUE
NOW aBA. THE OPERATOR IF ME MOULK LIKE T MAKE ANDYWER KUN

CONTINUE

WRITE(72000)

FORMATCIN +SXs°D0 YOU WISH TO HAKE ANOTHER KUN WITK A DIFFERENT
43’  SHIM OR A DIFFERENT TaWA® TYPE 1eYES (R Jan0’)
READ(S,7012)C

FORRAT(31)

IF(C.EQ.32 30 TO BOOO

CONTINUE

stor

END.
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APPENDIX B

GASGEN PROGRAM EXANPLE XDN.
{uss DIxoM (AS 37)., CWT TANK 1)
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THIS PROBRAA NILL CALCALATE THE S8 BENERATION 3N
PARTE PER NILLIDR 30 NAVY CNT TaWS BURING STABMANT CONDITIONS.
mwu;'.mﬁg :‘l PEPLN 0N ‘1“7
o o
TCREATIAG » AMD TAMR CONTENTS. Tai 'l"mt lmﬂlﬂ‘l
OF MEAD: BALLLY AND LALSIRY WABTEE! WILL Uak!
Tax YO Tasm. EIoWT 'l"’l.l" L 3igii] M l‘!l CHOSEN TO-
APPROTIMATE TIK CONTENTS OF ALL WMWY WY TAMKE.

M BECIFIES MM LISTCD BELOW.

ngeIrs

3 )

H sv -
3 ot “
4 34 30
s 3 32 24
4 43 1 16
b4 E24 20 a1
. 100 - -

I8 ORSER TO AUM THIS FROBRAN YO WUST Wt"t l'ml.N!Nﬂ
DATa AvaILARE . l- "‘ SNIP CLABE 2. THE T7i

T VOLUNE SN FOR THE YAK YOU WEISH Tﬂ MIKR
anp 3. T™E lt:"‘( uﬂcu SPPRUXINATES THE TAMK CONTE!

BELOW 15 SORE AVAILARLE DATA

WP CLARS INDEX AR TOMRMG . VOLIME  RECIPC
AR4 1 1 280 L}
ARlo 3 2 %2 4
a2 2 3 4923 H
.

Lred 3 1 243 1
ADGSO 3 2 1807 s
.y

AS1) i 2200 s
asiy 4 2 ary 4
ATF e S H 1273 s
LET11?7® - ¥ 237 4
LETI37Y . 2 Iveo 3
LPDs ? 3 2200 ?
LFDe ? H 7938 2
LPD4 ? 3 7038 ?

IF YHE CHY TaMK YOU W1SM TO CONSIDER IS NOT LISTED ABOVE
THEN THE CONPUYER WILL INSTRUCT YOU TO INPUT Tl PROPER
SHIP CLAEE: IHDEX MURBCR. AND TANK NO. YOU WILL a8D
NEED TO INPUY  THE APPROPRIATE TANK VOLUNE AND KRECIPE.

AI'YER RUNNINGs THE PROGRAR  RETUKNS THC COWCENTRATIDNG

OF CO2 AND K2E AT 235, 35: AND 45 DEGREES CENTEGRADE
AT INTERVALS OF ONC DAY FOR O TO. 10 DAYS. CW&NT&A!!M!: AR
CALCULATED FOR 30X aND A0X OF THE TANKS FULL CAPACITY.

T4
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I$ YOUR SKIP CLASS AND TANK NUMBER LISTED ABOVE. 7 TYPE IN lerZs
20
2

IF YOU MAVE TANK VOLUME IN GALILONS ARD THE RECIPE WRICH MOST CLOSELY
APPROXINATES THE CONTENTS Of VOUR TANX YOU CAX STILL kUM THE PROGRAN.

DO YOU $TILL WART TO RUN. 7 TYPE IN 1=YEZS. OR 20
1 .

TYPL IN SIIP CLASS

TYPE IN INDEX NUMBER, IF THE SRIP IS NOT LISTED THEN INDEX«0

TYPE IN TANK NUMBER
TYPE IN TANK VOLUME IN GALLONS

TYPE IN PROPER RECIPE NUMBER
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1

SHIP CLASE! AS3?Y TANK NUMDER
Tann VOLUAE! 500
oAt CO2
PLRCENTAOL FULL CAPACITY: 30
Yinge PP A3 C L] 3§ [
01  0.279t O)
02 0.9%4af of
. 03 0.334F 02
0s  0.128K 03
0.da0f 03
07  0.3400 04
o8 0.34%f 04
oF  0.203¢ 05
190 6.722¢ S
1t 0,257 04
2 0.9I3F 04
FERCINTAGE FULL CATaCITY: 40

TING PTR &5 C PP 38

©.352E 01 0.314C

Semavecaurneo

0.103¢

V.a2eL 12

o1 B.373E 01

o7 ©.724E 07

Gas: m3S

FERCENTAGE FuLL CAPACITYS
TR PR 4SS C

PR 33

4 0.272E 01

P

3

4

3

pe

~ “31%0C 13

. 0.4l 14

T 0.3130€ 16 0.1863¢
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0. 176 01




PERCENTAGE FULL CAFACITYS 4¢

TINE BN A%

0,209
0.073€
0.190E
0.501E
0.171E
0.504€
0. 147€
0.437¢
0,127€
9.3738
0. 100

«
SodvueI s

L]

FHH 35 C

0.198E 01
a.380f 01
©0.7270. 01
0. 139E 02
0.247E 02
0.511E 02
0,279 02
0.187€ 03

0.35%¢C 03

0.488E 03
©.132E 04

L

.17 03

0. 719E 04
0,180 03

(1 a ent
10 YOU WISM TD MARE ANOTHER KUN #1TH A UIFFEREN
SHIP N A BIFFFRENT TaNNY

2
STOP = =
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TYFE 1=YES Ok JeNO

Copies
1
2

Sk SO RT P S5MT B1s e, o
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INITIAL DISTRIBUTION

CNO  OP 45

NAVMAT
I MAT 044r
1 MaAT 087242

NAVSEA
2 SEA 03C
1} sga o0
1 SEA 0331ir
2 SEA 0483p
2 SEA 09632

NAVSEC SEC 6189
ooe
NAVSECPHILADIV
NAVFAC

1 FAC 032
1 FAC 104
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CENTER DISTRIBUTION
Copies Code

1 280/2802
1 184

12 286

10 5214.1

1 522.1

1 522.2

2 5233
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Letters from the Minister for Defence
to the Chairman of Public Accounts
Committee, 9 June 1983 and 2 August 1983
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COMMONWRALTH. OF AUSTRALIA

MINISTER FOR DEFENCK
PARLIAMENT Housx
CANDERRA AC.T. 2600

Dear Senator Georges -
ges, =9 JuN 1583

Thank you for your letter of 25 May, 1983 advising
the decision of the Joint Parliamentary Committee of Public
Accounts to reopen itg inquiry into tha matter of HMAS
TOBRUK and of the request. to wy Department for further
submissions, including the tWwo Reports relating to the death
of Naval Reserve Cadet Kenneth Dax,

Provision of the submissions Sought from the
Department are being progressed dgenerally in the normal
manner, However, because of special circumstances, I
thought it appropriate that 1 explain certain aspects in

content of one of the Reports ang seek your
agreement as to hoy it might pe handleq,

A full COPY Of the Board of Inquir Report is
attached, A copy of thig Report was re?eased to the Dax
family on 25 October, 1932 by the Deputy Chief of the Naval
Staff, and there is no hindrance to its public release,

A copy of the Navy Office Review of tha Board of
inguiry Report (which has gen IncorrectIy referreq to as the
Fleet Maintenance Branch's Review) is also attached:; the

COpy contains 18 deletions which are identical to those made
to the COPY released to the Dax family by me on 11 May, 1983,

Twelve of the deletions identify, by name or by
rank, certain individuals, both Serxvice Personnel ang
civilian pPublic servants s Who have hag no opportunity to
respond to criticism Of them in the Report, It would be

Caused his death, Although it ig certain that Cadet Dax
died as a result of exposure to a faulty on~board sewage
system, lack of Proper understanding by the ship's crew as
to how to maintain it in 4 Proper chemical balance and a
failure to understand the Potential lethality of the system
in that state, death wag due to a systems failure which
could not be attributed in its result to any one person,
Accordingly, in releasing the Report to the Dax family 1
authorised these deletions,
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Another six deletions were made to protect the
identity of the author of the report, The Report is an
official RAN document. on which action has. already been
taken by the Navy and its authorial origin was no longer
relevant at the time that the Report was released. As an
expert's Report and because at the time it was written it
was not envisaged that it would be publicly released, the
Repart was frankly critical of some aspects of HMAS TOBRUK's
construction. When preparing the Report for release one
consideration leading to the decision to conceal the *
specific identity of the author was to protect the author
from legal action directed to the author, rather than directed
to the Department of Defence.

Copies of the Review of the Board of Inquiry Re e,
with the 18 deletions, were also sent to the Queensland
Coroner and to the firm that built HMAS TOBRUK, As a
result of the publicity following the original release of this
Report, it has been the subject of Freedom of Information
requests for access; and a further two copies have been
released, with the same deletions, under the FOI Act.

In view of the deletions and the reasons for
them, I ask the Public Accounts Committee to accept the
Review of the Board of Inquiry Report with deletions. If
it is the wish of the Committee, officers of my Department
could address the aspect of public release of the ldentity of
the people whose names and/or ranks and titles have been
deleted from the Report at an in-camera hearing.

Yours sincerely,

(GORDON SCHOLES)

Senator G. Georges,

Chairman,

Joint Parliamentary Committee of Public Accounts,
Parliament House,

CANBERRA.  ACT, 2600
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COMMONWEALTH OF AUSTRALIA
MINISTER FOR DEFENCK'

PARLIAMENT HOUSK'
CANBERRA A.C.T. 300

2~ dug s

Dear Senator Georges,

I refer to your recent letter in which you requested.
a copy of the Navy Office Review of the Board of Inquiry into
the Death of Naval Reserve Cadet Kenneth Dax, without deletions.

Please find enclosed such a copy which is submitted
to you "in confidence", in accordance with Section 1i of the
Public Accounts Committee Act 1951.

In respect to paragraph, 168 of the Navy Office
Review, reference is made to "errors of judgement" deemed by
the author of the Review to be attributable to named individuals
and organisations. The Review recommended that these individusls
and organisations be informed accordingly by perscnal letter.

This. was accepted and implemented in respect of five
of the geven recommendations made ( sub-paragraphs 168.c.~g.
inclusive). It was not. accepted in regpect of the recommendations
in sub-paragraphs 168.a. and b., which referred to the Project
Design Manager in the context of the design changes to the
sewage tank venting arrangements.

The investigations which followed from the Review
confirmed that thesé design changes were contributing factors
in the incident, but concluded that responsibility for them
could not be attributed to any single individual. This °
conclusion was agreed by the Chief of Naval Technical Services
and the Deputy Chief of Naval Staff.

Yours sincerely,

A

(GORDON SCHOLES)

Senator G. Georges,
National. Bank House,
255 Adelaide Street,

BRISBANE. QLD. 4000
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