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INTRODUCTION

Please find below my expert opinion on the ex-HMAS Adelaide conditions of PCB containing
items.

The following information is attached:
Annexure A – Resume
Annexure B – Letter of Instructions
Annexure C – Sampling ships for PCBs regulated for disposal

1. Likely location of PCBs on the HMAS Adelaide prior to the ‘preparation’ for sinking
described in the REF and the URS Report

This vessel would be very similar in construction to other US vessels upon which I have conducted
PCB containing items (PCB items) surveys in the past due to the fact that construction began in
1976 and was completed in 1978 in Seattle, WA, USA. Previously, I have identified PCB’s in
electrical cables; ventilation gaskets; stuffing tube packing (hub putty); bulkhead insulation; sound
deadening; fiberglass pipe insulation; cork insulation (pipe or refrigerated units); rubber pipe
insulation; rubber or plastic isolation mounts; caulking; self sticking labels, tapes, pins or hangars;
watertight door gaskets; felt pipe hanger inserts; pipe gaskets; paint; grease; lube oil; hydraulic oil;
electrical ballasts; electrical transformers; and sump sludge/water. The USEPA1 also lists a few
PCB items which I have not encountered: voltage regulators, switches, reclosers, bushings,
electromagnets, carbonless copy paper, and floor finish.

This is quite an expansive list of items which may contain PCB’s and all of which should have been
removed from the vessel prior to sinking. At minimum; a random, category sorted sampling scheme
should be used to collect samples of the non-liquid suspect PCB items. Subsequent removal and
proper disposal of the PCB item groups must be completed prior to scrapping or reefing of the
vessel.

The documentation which has been provided to me does not indicate that testing or removal of all
of the suspect PCB items has been completed.

The Australian Government Department of Defence letter to Mr. John O’Reilly titled TRANSFER
OF INFORMATION ASSOCIATED WITH HANDOVER OF EX-HMAS ADELAIDE
enclosure 5. List of compartments containing Polychlorinated Biphenyl and Beryllium identifies 4
compartments which have power cabinets, high power components and power supply. This is the
Department of Defence disclosure of where they admit knowing there are PCB items, I do not
believe that this should be inferred as a list of the only PCB items left on the vessel.

1 www.epa.gov/wastes/hazard/tsd/pcbs/pubs/about.htm
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2. Likely location of PCBs on the HMAS Adelaide after the ‘preparation’ for sinking
described in the REF and the URS Report (Polglaze)

The URS report2 states “Electrical and electronic systems and fittings have been virtually totally
removed from the ship. All cathode ray tubes and thermionic valves have been removed. Electrical
cables have largely been removed, with remaining cable in these area limited to small offcuts where
cable runs pierce bulkheads and deckheads.”

I have concerns about the “virtually totally removed” sentence. This does not indicate to me that the
systems and fittings have been totally removed, else why would there be a limiting adjective used in
a permit application? This statement allows me to believe that systems and fittings are not totally
removed. The third sentence in the URS permit application actually states that electrical cables have
been left on board the vessel.

The URS permit application relies on The Australian Government Department of Defence letter to
Mr. John O’Reilly titled TRANSFER OF INFORMATION ASSOCIATED WITH
HANDOVER OF EX-HMAS ADELAIDE enclosure 5. List of compartments containing
Polychlorinated Biphenyl and Beryllium as a statement that these are the only areas on board the
vessel that PCB items are located. The URS permit application does not relate any sampling and
analysis for PCB’s except an AIRSAFE report.

There has not been any documentation sent to me which discusses whether there has been any
sample collection or analysis of suspect PCB items. There has not been any documentation sent to
me which discusses removal of suspect PCB items without sampling and analysis. Based on the
documents which I have received, I would have to believe that all suspect PCB items on the vessel
still remain on the vessel with the exception of a majority of the electrical cables.

3. PCB testing conducted by AIRSAFE for McMahon Services Australia (detailed in the
AIRSAFE report of 3 March 2010).

The AIRSAFE TEST REPORT pages 2-6 of 12 describe the samples as “Insulation” from various
locations as described in the document, but the ENVIROLAB analysis is reported as “PCB in
Swab”. Did the laboratory analyze swab samples which they collected from the “Insulation”
samples? Or did the original collector collect swab samples? The reports do not contain signatory
chain of custody forms, which usually have columns and rows in a table for sample identification,
type of sample, size of sample, analysis requested, location of sample, date sample collected,
preservative used, temperature upon receipt by the lab, etc. I believe that this AIRSAFE TEST
REPORT contains inadequate data to determine whether this sampling and analysis has any
relevance to PCB content in insulation on the vessel.

Identification of PCB in insulation should include the collection of a bulk sample of the material to
be tested. This sample should include the full depth of the material and any coverings, paint,
adhesives, and markings on the material. A swab sample collected from the surface of the insulation
would only give a result of surface contamination (which is also possible, especially in
electric/electronic/mechanical maintenance areas or workshops). If the intent of the sampling and
analysis is to determine if the insulation contains PCB’s, then it must be a bulk sample submitted to
laboratory.

2 URS (2010) report regarding ex-HMAS Adelaide; Artificial Reef APL
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4. Characteristics of a sampling program that would adequately determine the presence or
absence of PCBs on the HMAS Adelaide after ‘preparation’

All suspect PCB items should be removed, this may seem to be a cost prohibitive method. This
determined a need for random, stratified sampling scheme must be used for sampling suspect non-
liquid PCB items. A stratified system categorizes the suspect PCB items by type, use, or category
and subsequently renders the number of samples to collect from that category, type, or use (Strata).
The basis for this sampling scheme is the technical policy document produced by the Operations
Branch in the Chemical Management Division of USEPA entitled SAMPLING SHIPS FOR PCBs
REGULATED FOR DISPOSAL (SSPRD, see Annexure C) . This document was not intended to be
used after the PCB regulations proposed on December 6, 1994 were finalized, but there have been
no further recommendations for a more advanced sampling scheme.

In practice, I use a modified stratification scheme and I also have modified the numbers of samples
collected as outlined out by the SSPRD. The SSPRD’s original sampling and stratification method
relies on the total displacement weight of the vessel. The formula laid out in the SSPRD is to use
the gross ton weight square root of the vessel to calculate the number of samples collected. The
Adelaide is 4100 tons with the square root of 4100 equaling 64 total samples collected. The SSPRD
(at page 11) defines the Strata as follows:
 Stratum I: electrical cable samples collected at the rate of 0.4 of square root of tons;
 Stratum II: ventilation gaskets samples collected at the rate of 0.4 of square root of tons; and
 Stratum III: other known sources of non-liquid PCBs including the miscellaneous plastics,

rubbers, insulation, sound deadening, etc – samples collected at the rate of 0.2 of square of
tons.

In the modified stratification scheme that I use, the Strata are as follows:

 Stratum I would be electrical cable samples at .4 of the total 64 equaling 26 samples. My
modification at this point is based on past results, specific vessel repair and refit
information, and cost. I will either assume that all electrical cable with an outside diameter
of 7/8 inch SAE ( 2.22 cm) and greater is PCB containing and collect 26 samples of cable
with a diameter smaller than that or collect 52 samples with 26 collected larger than and 26
collected smaller than.

 Stratum II is paint samples collected with 26 samples collected and analyzed, concentrating
on mechanical and electrical spaces and electric/electronic/mechanic repair spaces. This
Stratum is not included in the original guidance document.

 Stratum III is ventilation gaskets with 26 samples collected (I go back to following the
original guidance document).

 Stratum IV includes the nine substrata of miscellaneous rubbers, plastics, felt, foam, cork,
insulation, sound deadening, etc. I again leave the original guidance document by collecting
26 samples rather than 13 (.2 of 64).

This brings us to a total of 104 samples (130 if sampling large electrical cable) collected and
analyzed for a vessel the size of the Adelaide. This is an example of the methodology I use for
sampling ships at this time.



Report by Steven M. Paulsen

4

Since the Adelaide has been partially dismantled the sampling and analysis plan would need to be
modified to meet the materials which remain on the vessel, however I would begin with the
example outlined above.

I do not have any documentation before me which identifies that sufficient sampling and analysis
occurred to determine if the Adelaide is PCB free or not. The only sampling and analysis I am
aware of is the AIRSAFE TEST REPORT which I discussed in a previous paragraph.

5. Possibility of PCBs leaching into the environment, if the vessel were sunk in its current
condition

The URS permit application states “Electrical cables have largely been removed, with remaining
cable in these area limited to small offcuts where cable runs pierce bulkheads and deckheads.”
Unless these cables were sampled and analyzed to not contain PCB’s, then the likelihood of PCB’s
leaching into the environment is very probable.

There is also no documentation that the items listed by The Australian Government Department of
Defence letter to Mr. John O’Reilly titled TRANSFER OF INFORMATION ASSOCIATED
WITH HANDOVER OF EX-HMAS ADELAIDE enclosure 5. List of compartments containing
Polychlorinated Biphenyl and Beryllium were removed. There is also a strong possibility that these
items could leach PCB’s into the environment.

I find that there is insufficient documentation that suspect PCB items were sampled and analyzed or
removed in their entirety to provide assurance that PCB’s would not be aboard the vessel and
leachable to the environment.












































