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Table 2: Bollard Pull Requirements in Metric Tonnes (2016 Update, Towing from the Bow) 

Tug Type 125,000 t DWT 193,000 t DWT 
Ballast Loaded Ballast Loaded 

Twin Screw 
or ASD 

144 t 121 t 185 t 155 t 

Tractor 137 t 115 t 176 t 147 t 
 
There are two principal reasons for the increase in bollard pull requirements, each of which is 
described below: 
 

 Increased Wave Forces 
 Transverse Components of Met-Ocean Forces 

 
 
INCREASED WAVE FORCES 
 
The drift studies completed as part of our 2016 study (ref. project #215-067) required a detailed 
analysis of met-ocean data during closure conditions, defined by PWSRCAC as 45 knot winds and 15 
ft (4.6m) significant seas as measured by the buoy at Seal Rocks (Hinchinbrook Entrance). 
 
It has been previously acknowledged that due to effects including wave sheltering of the buoy at Seal 
Rocks, a 45 knot wind as measured by the buoy is in fact equivalent to approximately 57 knots in 
reality.  Our sub-consultant for the met-ocean analysis and drift studies (Tetra Tech) has corroborated 
that this is indeed likely the case due to the combined effects of: 
 

 Wave Sheltering 
 Topographic Sheltering 
 Anemometer Height 

 
The 57 knot wind speed has therefore been used throughout our revised analysis of required bollard 
pull for rescue towing. 
 
Another interesting result of the present met-ocean analysis was the discovery that wave heights are 
significantly “under-reported” by the Seal Rocks buoy as well.  Historical met-ocean data records 
analyzed by Tetra Tech show that during closure conditions, the buoy at Seal Rocks reports wave 
heights 25-30% lower than the buoys further offshore at Cape Cleare and Cape Suckling (see Figure 1 
below).  Since a potential rescue tow operation would take place in these areas further offshore, the 
significant wave height used for calculating the environmental forces on the tankers due to waves 
should in fact be those reported by the offshore buoys, rather than Seal Rocks (Hinchinbrook 
Entrance).  For this reason, the revised 2016 analysis assumes a significant wave height of 6.0 m 
(approx. 20 ft) for the calculations. 
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TOWING FROM THE STERN 
 
The 2014 analysis considered the required bollard pull to tow a tanker to safety at slow speed in the 
defined closure conditions.  Due to directional stability considerations as described above, this type of 
tow is preferentially performed over the tanker’s bow.  Despite this, in most locales, it may initially be 
necessary to make fast to the tanker’s stern due to differences in the emergency towing gear fitted on a 
tanker forward and aft.  Table 3 below summarizes the required equipment for a typical tanker, per 
SOLAS: 
 

Table 3: Required Emergency Towing Arrangements for Tankers > 20,000 DWT 

(reproduced from OCIMF Mooring Equipment Guidelines, 3rd Edition, 2008) 

Component Forward Aft 
Towing Pennant Optional Required 

Pick-up Gear Optional Required 
Chafing Gear Required Dependent on design 

Fairlead Required Required 
Strong Point Required Required 

Roller Pedestal Lead Required Dependent on design 
 
Since the priority with a disabled tanker is to gain control of the vessel and arrest its drift, for practical 
operational considerations, it must typically be assumed that tug forces would initially be applied to the 
stern of a disabled tanker, as that is where the more rapidly deployable emergency towing gear is 
typically located.  Our memo of March 22nd therefore calculated the tug forces, assuming towing from 
the stern.  Table 4 summarizes the calculated values of required tug bollard pull, including an 
allowance for a tug’s propulsive efficiency loss in heavy seas, which the results quoted in the memo of 
March 22nd did not include. 
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Table 4: Bollard Pull Requirements in Metric Tonnes (2016 Update, Towing from the Stern) 

Tug Type 125,000 t DWT 193,000 t DWT 
Ballast Loaded Ballast Loaded 

Twin Screw 
or ASD 

190 t 157 t 244 t 201 t 

Tractor 181 t 149 t 232 t 190 t 
 
Subsequent discussions with PWSRCAC revealed that tankers serving the Valdez Marine Terminal are 
required to carry emergency towing gear in excess of the requirements prescribed by SOLAS and as 
quoted in Table 3 above. The key difference for tankers serving Valdez is that they must carry the 
same emergency towing equipment at the bow as required by SOLAS for the stern.  This additional 
equipment is referred to as the Prince William Sound Emergency Towing Package. 
 
Given the presence of this additional equipment, we do not view the operation of towing from the stern 
(and the resulting required bollard pulls quoted in the table above) to be a logical design case.  Instead, 
we suggest that the design case assume towing from the tanker bow (ref. Table 2) 
 
 
SUMMARY 
 
The 2016 study identifies higher bollard pull requirements for rescue towing of disabled tankers in 
Prince William Sound than those given in the report on the topic in 2014.  As discussed above, this is 
due to a combination of the following two factors, both of which have the impact of increasing the 
required tug bollard pull. 
 

 Increased Wave Forces 
 Transverse Components of Met-Ocean Forces 

 
The following recommended tug static bollard pull requirements are therefore reproduced from Table 
2: 

 
Tug Type 125,000 t DWT 193,000 t DWT 

Ballast Loaded Ballast Loaded 
Twin Screw 
or ASD 

144 t 121 t 185 t 155 t 

Tractor 137 t 115 t 176 t 147 t 
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