
















































































































































checked for further leaks and timed to determine how long it would hold air. Any leaks 
or fractures found were then patched or welded. Finally, all of the 38 plumbed spaces were 
pressurized and checked for their ability to maintain an air bubble. 

Four 125-CFM air compressors from the ESSM system were placed on the wreck and 
hooked up to two manifold systems. Each manifold supplied 20 hoses, so the entire air 
arrangement supported 40 hoses strategically placed on the ship to supply air to each of the 
patched/plumbed tanks. Dewatering the vessel to the maximum attainable level of 
buoyancy took five to six hours. 

5-4 REMOVING THE FORE SECTION 

5-4.1 RIGGING FOR THE INITIAL PULL AlTEMPT. (Figure 5-21) TORTUGA was 
aground broadside to the beach. Freeing a vessel from this condition can best he 
accomplished by pulling from one end rather than from the middle or along the side. A 
lever action is created, and greater results can be achieved for a given pulling force. In 
this case, the bow was the initial choice because of easier hawser attachment and potential 
interface from the stern section if an aft pull were selected. In addition, when the vessel 
was first dewatered for test, it was found to be afloat at the bow but not at the stern. 
Pulling the bow enabled the salvors to swing the wreck to a position nearly perpendicular 
to the beach so that the sea itself could assist in the refloating as swells rolled down the 
length of the ship and helped lift the stern. 

The finalized salvage plan called for use of USNS NAVAJO (T-ATF 169) with two legs of 
I beach gear plus the ARCTIC SALVOR with four legs. The pull was scheduled for the high 

tide on 25 August 1989. Placement of the ARCTIC SALVOR with a potential for 300 tons 
of pull was critical. Some 4,000 feet of 2-inch pulling wire was spooled on the two aft 
Skagit winches, each of which can pull 150 tons at bare drum. As a general safety practice, 
a reasonable amount of wire should be left on the drum, so the ARCTIC SALVOR was 
positioned approximately 2,000 feet from the wreck to control the amount of pull generated 
with the after-facing winch wires. Theoretically, the four 12,000 pound Eells anchors 
forward would begin to drag before the maximum pull available on the two winches aft was 
obtained. 

The position of the salvage vessel determined the placement of the four forward anchors, 
2,500 feet ahead of the ARCTIC SALVOR and 4,500 feet from TORTUGA. The forward 
anchors, were thus largely free of the kelp beds. Anchor areas were marked with small 
buoys and divers confirmed that snail beds would not be disrupted by the anchors. Rigging 
of the ARCTIC SALVOR'S anchors began on 18 August and setting began on 19 August. 
The salvage vessel dropped one of the four anchors itself, then backed down into position, 
allowing one of the SPARTAN-class tugs to place the other three anchors at the marked 
locations. 

As a common practice in refloating and wreck-removal operations, wires from the salvage 
vessel to the stranded vessel are flown by a helicopter in order to complete the hook-up as 
quickly and efficiently as possible. In the refloating of TORTUGA, however, time was not 
a critical factor, and sea and swell conditions were such that a helicopter was not necessary, 
so the two wires were pulled ashore utilizing the ARCTIC SALVOR'S 300-HP workboat. 
Barrels were placed at 100-foot intervals to provide buoyancy to the wires. Already attached 
to the raised fo'c'sle deck of TORTUGA were pendants with wires hanging almost to the 
waterline. Salvage personnel aboard the workboat made connections between the pendant 
wires and the paid-out wires (Figure 5-22). Though a whole day had been allowed for this 








































































































































































