Submission from Friends of the Cerberus Inc.
in opposition to,

the Cerberus Concrete Fill Proposal,
& in favour of

Thoroughly & Impartially Investigating,
the Polyurethane/Tank Foam Solution.

Summary
Friends of the Cerberus maintains that filling Cerberus with concrete has no practical heritage benefits,
and, on the contrary has important negative heritage outcomes.
The alternative Polyurethane/Tank Foam solution has no negative heritage outcomes and has numerous
positive heritage benefits.
That the Polyurethane/Tank Foam solution was not thoroughly investigated is obvious from the many
inaccurate and ill-informed criticisms made of it in the flawed Heritage Impact Statement (H.I.S.).
That the concrete proposal was not impartially investigated is evident from the glossing over of or
ignoring of its negative outcomes, as well as misleading and unprofessional misquoting from the Burra
Charter.
With the recent changes in Bayside’s administration our hope is that the high level of co-operation that
existed between the City of Bayside and Friends of the Cerberus, prior to 2010, will be re-established.
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1 – Bayside Fixated on Concrete Solution
Since the meeting between the Federal Heritage Department, Heritage Victoria and the City of Bayside on the 7th of
April 2017, to which Friends of the Cerberus and the National Trust were not invited, Bayside has been fixated on
the concrete solution to the exclusion of all other possible solutions. Indeed the motion of the 27th of June to
investigate the issue, specified concrete. The Council voted against amending the motion to remove the word
concrete after the then Mayor’s statement that the concrete solution came from Minister Frydenburg’s department
and that Heritage Victoria, who will assess the permit application, seemed to be supportive of it.
By the 24th of October Council meeting, the Mayor’s view of Heritage Victoria’s support for the concrete solution
had firmed further when he stated “The concrete infill is supported by both the Federal [Heritage] Department and
Heritage Victoria." And that "this [concrete infill] is the way that we were told by both the Federal Minister and by
the Heritage Victoria rep, who came and spoke to us, this is the way forward for them.”
Understandably Bayside’s officers took their guidance from Council’s fixation with the concrete solution and did
not forward information to the Archaeologist writing the H.I.S., that we provided on the 9th of September on the use
of Polyurethane. (Appendix 1)
That polyurethane has been used in the past to stabilise vessels in salt water would suggest that this method is a
viable alternative and yet it was not considered by the Archaeologist until after the October 24 Council meeting, by
which time Council had committed itself to the concrete solution by “endorsing the use of concrete in-fill as the
preferred method” and voting to lodge a permit application with Heritage Victoria.

2 – Concrete is Not a Heritage Based Solution. The proposal to use the NHII Heritage grant to fill
Cerberus with concrete is claimed by Bayside to preserve Cerberus. It does however do no such thing. The only
purpose that the concrete infill does is to reduce Bayside Council’s legal liability. This was the same motive behind
the 2011 proposal to fill Cerberus with sand. Interestingly sand filling it is now described in the current H.I.S. as
having been a "short-term expedient only". By filling Cerberus with concrete, all heritage value of the ship’s
interior is destroyed by the very process clamed to preserve it.

3 – How to Prevent Cerberus from Collapsing.
It is generally recognised that the weight of the turrets will eventually overwhelm the supporting 12 inch beams and
other structural elements currently supporting the two gun turrets. The turrets will then collapse. BMT’s 2011
investigation tried to find a solution to support the turrets but was unsuccessful. The October 24 report to Council
indicates that the concrete approach will not support the turrets, as explained later. Polyurethane injected under the
turrets will support them and prevent their collapse.
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4 – A Polyurethane/Tank Foam Based Heritage Solution.
Injected Polyurethane has been successfully used in Australian marine environments for many years. The earliest
example that we are aware of was in the 1960s to extend the service life of leaking cutter-suction dredges by filling
them with polyurethane. (Appendix 2) The most recent example was on the 5th of April this year when
polyurethane was injected directly into a 1.8 metre diameter pipe filled with sea water. This work was undertaken
for a large local company with very stringent environmental requirements. Both Polyurethane and Tank Foam are
also used to repair sea walls.
The Polyurethane/Tank Foam solution is heritage based in that it:1 – Supports the turrets (thereby allowing the guns to be reinstated),
2 – Is reversible and
3 – Does not add any weight to the ship. (By displacing the water under the turrets with polyurethane &
in access points with Tank Foam, not only is the weight of Cerberus not increased, but the weight partly
causing Cerberus to settle into the sand is actually slightly decreased.)

a. Polyurethane could be injected under the gun turrets to prevent their collapse. Setting
within seconds on contact with water, it would remain under the turrets expanding to
fill the void between them and the silt layer below.
b. Lower cost Tank Foam, pumped from shore into thin biodegradable bags (Appendix
3), could be used to fill openings in the side of the ship to limit access, thereby
addressing Bayside’s legal liability concerns.

5 – Criticisms in the H.I.S. of Foam Based Solutions are Inaccurate
Criticisms of the use of foam products in the H.I.S. are either based on ignorance of their nature and application, or
from assuming that they would be used in the same way as concrete.
For example, it is assumed in the H.I.S. that the entire ship would be filled with foam in the same way as it is
proposed to fill it with concrete. Foam and polyurethane, as opposed to concrete, are far more flexible and subtle in
their application. They do not need to fill the entire ship, as unlike concrete, due to its fast setting time of 12 to 70
seconds, polyurethane can be placed where required.
The main criticisms of foam based solutions in the H.I.S. are addressed below to point out the Statement’s many
inaccuracies and exaggerations.
a. The foam solution is criticised in the H.I.S. as not being able to be pumped from shore. This is simply
incorrect. (Appendix 4).
b. As stated above, Polyurethane has been successfully used in marine environments since the 1960s.
c. The H.I.S. further states that "Cured foams have quite a low compressive strength". This is not true.
Polyurethane has a more than adequate compressive strength of 24 psi (Appendix 5). A continuous layer of
polyurethane under a gun turret would support 843 tonnes. As the weight of each turret with its guns is less
than a quarter of this, even without a continuous layer under the turrets, Polyurethane would still be able to
provide the required support for the turrets and guns.
d. Tank Foam and Polyurethane are environmentally neutral and therefore pose no danger to the environment.
In fact Polyurethane is suitable for potable water contact. As Polyurethane and Tank Foam would be
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pumped from shore by a trained operator there would be minimal risk and not the high risk mentioned in
the H.I.S.
e. As it is not proposed to fill the entire ship with foam then excessive buoyancy would not be an issue.
f. The high risk through fire mentioned in the H.I.S. is hard to understand as The Safety Data Sheet for Tank
Foam (Appendix 6), clearly states:- “Polymer is non-flammable: does not ignite or burn”. As it is proposed
that the Polyurethane would be placed under the turrets, it would be totally under water and hence unlikely
to catch fire. Additionally, Cerberus is not known to catch fire.
g. It is estimated that the cost of injecting Polyurethane under both turrets would be within the available NHII
grant funds of approximately $600,000. (Appendix 4)
A crucial advantage of Polyurethane over concrete is that Polyurethane will expand underneath the turrets thereby
providing more support than the concrete which may not even flow under the turrets.

6 – Shortcomings of Concrete Solution not addressed
a – Concrete Infill will not Support the Turrets.
As identified in GHD’s 2002 Geotechnical Report, the turrets are at risk of collapsing. This would probably cause a
cascading effect causing other parts of Cerberus to collapse. This was recognised in 2011 when the funding
conditions of the NHII grant were changed to allow an investigation of methods to prevent the turrets from
collapsing.
Although ignored in the H.I.S., the 24th of October HMVS Cerberus Heritage Works Permit Update to Council,
pointed out that the concrete infill method would not provide sufficient structural support to enable the guns to
be returned to the ship. As the weight of two guns would only add 36 tonnes to each 173 tonne turret, one has to
ask whether the calculation of the load that the concrete infill can support is so precise as to determine that the
concrete will support 173 tonnes but not 209 tonnes. If this is not the case then one must conclude that the concrete
infill will not support the turrets with or without their guns. From my recollection of the 2012 ROV footage, not
much, if any, concrete would end up under the turrets. The turrets will therefore still collapse.
b – Increase in weight of the ship on the same seafloor footprint.
This negative heritage outcome was also not mentioned in the H.I.S. Adding 1,700 cubic metres of concrete,
weighing approximately 4,000 tonnes would greatly increase the weight of Cerberus. Even allowing for the weight
of the water displaced, the weight of Cerberus would still more than double from 1,900 tonnes to 4,500 tonnes. As
this weight would bear on the same area of the seafloor, Cerberus would settle further into the sand, thereby
changing its current profile.
c – Non-reversible Nature.
Acknowledging the important heritage principle that any works undertaken should be reversible, the H.I.S. makes
the surprising claim that “Concrete infill could be removed if necessary but would be difficult and expensive.”
Presumably this would not involve divers inside Cerberus with jackhammers. One wonders how any removal
process would not totally destroy the ship. To all intents and purposes, removing the concrete from Cerberus would
be impossible.
It would seem that the author has not convinced himself that concrete can be removed, as his next point, which is
quite deceptive, argues that the Burra Charter supports irreversible changes by writing:-
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“Walker and Marquis-Kyle in their commentary on the Burra Charter do (sic) appear to offer a lifeline to Cerberus
in their assertion that ‘…Non-reversible changes should only be used as a last resort…’”.
The author of the H.I.S. has not quoted the entire sentence on page 6 of the Burra Charter (Appendix 7) which
actually reads:“Non-reversible changes should only be used as a last resort and should not prevent future conservation action.”
This misquoting from the Burra Charter is misleading and academically dishonest. As no future conservation work
could ever be undertaken inside Cerberus, the use of concrete infill would clearly be in contravention of the Burra Charter.
The “last resort” argument also fails when it is realised that the Polyurethane solution was not properly explored.

Indeed, the Archaeologist was not even aware of this solution the week prior to the October 24 report to Council
(when Council voted to apply for a permit to fill Cerberus with concrete). Information that we had supplied over a
month earlier through Bayside’s officers, (Appendix 1) had not been forwarded to the Archaeologist.
d – Loss of Artifacts
Concrete infilling would prevent any further access to all remaining internal artifacts. Items such as the capstan on
the lower deck (Appendix 8), turret bearing markings in the Breastwork, anchor chain in the chain lockers, other
artifacts and remaining evidence of fittings as well as the internal layout would all be encased in concrete and lost
forever.
Any future opportunity to check research used to prepare artist’s impressions or indeed to confirm or disprove
theories about ammunition transfer or the layout as modified over the life of Cerberus, would be lost. The lack of
any surviving builder’s plans and only the limited “as fitted plans” makes future examination very important.
Concrete infill, being forever, will prevent this.

Conclusion
Filling Cerberus with concrete has no heritage benefits, has numerous negative heritage outcomes and contravenes
the Burra Charter.
The use of Polyurethane and Tank Foam provides numerous heritage benefits with no negative outcomes.
Filling Cerberus with concrete should be rejected and the use of Polyurethane and Tank Foam thoroughly and
impartially investigated.
Concrete Infill can best be described as “World’s Worst Heritage Practise”. Cerberus deserves better.

John Rogers
Fleet Engineer (Victorian Navy)
Website, research & President
Friends of the Cerberus Inc.
Email: John.Rogers@cerberus.com.au
Home Phone: 03 7018 1393
Mobile: 0403 070601
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APPENDIX 1 Email to Bayside

Note: Ausgrout was not the product mentioned to us by Lawrence Wolf.
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APPENDIX 2 Use of Polyurethane In Marine Environment in the 1960s

NOTE: George Reynolds stated that, after 50 years, it was hard to remember whether the product used was
polystyrene or polyurethane. Independent industry advice is that it would have been polyurethane.
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APPENDIX 3 Biodegradable & Compostable Packaging

9

APPENDIX 4 Statement from Foamed Insulations
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APPENDIX 5 Polyurethane Data Sheet page 1
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APPENDIX 5 Polyurethane Data Sheet page 2
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APPENDIX 6 Tank Foam Data Sheet page 1
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APPENDIX 6 Tank Foam Data Sheet page 2
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APPENDIX 6 Tank Foam Data Sheet page 3
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APPENDIX 6 Tank Foam Data Sheet page 4
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APPENDIX 7 Burra Charter Excerpt
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APPENDIX 8 Images

Capstan on Lower Deck
Photo: Glen Agnew 1989

Turret Pointer Markings Inside the Breastwork
Photo: George Scott 1987
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Fore Turret Riband
Photo: Leigh Doeg 1971

Artist’s Impression of Shield Deck
By: Jim Millett 2006
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