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escaping from the temporary hatch covers and from previously unidentified cracks in the concrete wall of the 

accommodation block on the starboard stern. These gas bubbles had not been identified during the ROV 

survey or during the early preparatory works.  

Hoses, pumps, and two IBCs were supplied to allow the relief of the unknown pressure within the silos as there 

was concern over the possibility of an uncontrolled release of the pent up gases and oils or structural harm to 

the barge as cracks were identified by the emission of the gases. During the relief of the gas and oils from the 

silos it became apparent that the gases were toxic in composition with Hydrogen Sulphide (H2S) and Methane 

(CH4) detected by the onsite Draeger X-am 2500 4 gas. At the mouth of the IBC where the oil was being 

collected on the deck of the Dive Support Vessel (DSV) MV Forth Drummer concentrations of H2S were 

detected at 154ppm and away from the IBC on the back deck of Forth Drummer in concentrations between 30 

and 80 ppm. 

During diving operations, a gas sample was collected directly from the sunken barge itself, and analysed by a 

Marine Chemist which provided the results of the presence of H2S in concentrations of 55,000 ppm which puts 

the gas into explosive range but only when oxygen is introduced as levels in the silos for o2 are very low at 

2.4% volume. 

Actual readings from silo test below - 

 

O2                :2,4 %vol 

CO                :1580 PPM 

H2S              :5,5 % vol (55000 PPM) 

LEL               : 100 % (not accurate O2 <8 % vol) 

VOC             : 231 PPM (PID) 

  

Please note the lower explosion limit of H2S is 4,3 % vol 

 

1.2. Purpose and Scope 

The purpose of this methodology document is to provide a clearly defined process for the removal of any 

further oils and gas within the silos of the barge followed by the removal of the feed from the silos prior to the 

resumption of the preparatory works for recovery in order to mitigate the risk of the release of the oils and 

further production of the gases from the decomposition of the feed and oils contained within the silos of the 

sunken barge thus significantly reducing the risk to the personnel involved in the fish farm operations, BMCs 

personnel and contractors involved all stages of the recovery, and the local population and tourists to the area 

of Portree. This document is provided primarily for use by the responsible persons noted below and as a 

reference document for BMC site Dive supervisor, BMC Forth Drummer crew and The Scottish Salmon 

Company 

1.3 Roles and Responsibilities  

The site Dive supervisor has the authority to supervise the Dive team and operations in accordance with 
BMC procedures, legislation, ACOP and guidance. 
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Area gas monitors to be positioned at below locations for continuous readings 
of H2s to the North, East, South and West from casualty location. 

 

Readings can be remotely monitored 24hrs a day so in the event of a large 
release early warning can be achieved 

Marine 
Chemist  

Tenders 
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17.  
Diver connects remaining Nitrogen hoses in sequence and confirms each are 
securely connected. 

Diver 

DS 

18.  
Diver now connects each of the venting hoses in a similar manner as per the 
diagram above, Point 14, ensuring each hose is securely fastened 

Diver 

DS 

19.  
Diver uses zip ties to secure the hose running along to the Aft Portside quarter 
railings ensuring the hoses will be clear of lifting ops to take place  

Diver  

DS 

20.  Diver requests next hose is sent down the job line on the weighted messenger 

Diver 

DS 

Topside 

21.  Diver recovers hose and instructs topside to recover messenger 

Diver 

DS 

Topside 

22.  
Diver installs hose on next position. 

Repeat steps 13 – 19 until all hoses are in place. 
Diver 

23.  
Diver to secure all hoses to each other at the Aft Portside quarter and then 
secure to the Chain on the seabed that runs towards the pens from the Port 
side of the vessel 

Diver 

24.  
Diver will secure an SMB to themselves and make way along the chain 
securing the hoses to the chain on the bed. 

Diver 

25.  
Once the SMB is at distance safe enough for the MV Forth Drummer to move 
in and out of moorings the diver make way back to the barge 

Diver 

DS 

Vessel 
master 

26.  
Diver leaves bottom and makes way to the job line for ascent to surface, 
adhering to ascent rate stipulated by the DS in accordance with tables 

Diver  

DS 

Tenders 
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27.  Diver leaves the water at the splash zone ladders 

Diver  

DS 

Tenders 

28.  
Tenders will use PID meter to ensure the PPM levels from the divers clothing 
are at a safe level prior to making contact with the diver to undress 

Tenders 

29.  
Once the diver is on deck, the FRC will be used to place a weighted 27mm 
polypropylene line down the SMB a second line is to be secured for recovering 
the pipes to the surface 

FRC 
skipper 

Crew 

30.  When the FRC is back alongside the next diver can enter the water 

DS 

Diver 

FRC 
Skipper 

Vessel 
Crew 

31.  
Diver places hat and hoses under the surface to check for leaks, Topside 
tenders to confirm to DS that there are/are not leaks. 

Diver 

Tenders 

DS 

32.  

When satisfied there are no leaks DS instructs diver to leave surface. 

(In the event of leaks dive is aborted and diver recovered to deck to check 
leaks and repair) 

DS 

Diver 

Tenders 

33.  

Diver leaves surface and descends along the job line DS 

Diver 

Tenders 

34.  
Diver makes it to the top of the barge, moves along secured hoses to the 
seabed and makes way along the chain and hose to the SMB. 

Diver 

Tenders 

35.  

Diver removes the polypropylene line from the SMB and secures to the chain 
on the seabed 

Diver secures hose ends to the recovery line secured to the polypropylene line 
for recovery to surface 

Diver 

36.  
Diver removes the SMB marker buoy reel from the chain and releases for 
recovery by the FRC 

Diver 
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51. 
Surface operator opens valve A1 on venting Manifold and records pressure 
reading before opening discharge valve to containment boom in pen 3. 

Forth 
Guardsman 

52. 

Pressure reading and sample gas to be taken. 

• Pressure reading =  

• Sample gas H2S =  

Marine Chemist to be on station to provide direction / confirmation 

Diver 

DS 

Chemist 

53. 

Nitrogen to be very slowly, continually trickle fed, into the silos with 
constant monitoring of the pressure readings, to dilute the H2S until limit 
is achieved <20 % lower explosive limit or 8600ppm H2s  

Marine Chemist to be on station to provide direction 

DS 

Forth 
Guardsman 

Chemist 

54. 
Diver exits water at splash zone ladders whilst waiting for H2S dilution DS 

Diver 

55. 

When safe to do so again and on advice from Marine Chemist, DS to re-
commence diving ops., Points 1 – 13 to be stepped through for the venting 
hoses, where applicable. 

DS 

Chemist 

56. 
The maximum allowed flow rate from each silo during venting, will be advised 
by marine chemist 

Chemist 

57. 

Once Silo “A” has been discharged of gas / oil all valves on manifold will be 
closed ready to repeat previous operation on remaining silos hatches, each 
time recording pressures for each silo. 

DS 

Diver 

Forth 
Guardsman 

58. 

When all silos have been depressurised Diver will be instructed to open all 12 
valves so control of the venting can be achieved from surface manifolds and to 
allow low pressure flushing/de-gassing of silos.    

DS 

Diver 

59. 
Surface operator will open Valve “A1” on venting manifold and “A2” on purging 
Manifold. 

Forth 
Guardsman   
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60. 

Surface operator opens valve to nitrogen generator allowing low pressure inert 
gas to transverse pipework to the lower valve “A2” which in turn will push any 
remaining gases and oil up to venting manifold then onwards to pen 3 
containment booms. 

Forth 

Guardsman   

61. 

Once operation on silo “A”  LEL is below limits of <20 % LEL or 8600ppm H2s  
the previous operation 61 will be repeated on remaining silos one by one until 
all 6 silos are venting to pen 3   

Forth 
Guardsman   

62. 
Nitrogen venting to be carried out 24hrs a day to ensure no build-up of noxious 
gases. 

Forth 
Guardsman   

63. 
Gases will be monitored on a 24/7 basis by use of monitors situated at 
discharge pen 3 which will send information back to the marine chemist direct. 

Marine 
Chemist 

64.   
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