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Steel Electrics – Hull Surveys 
and Condition Summary 

OVERVIEW  – Last updated October 29, 2007 
 

Washington State Ferries (WSF) owns four 80-year-old Steel Electric (SE) 
class vessels– Quinault, Illahee, Klickitat, and Nisqually. In response to 
recent U.S. Coast Guard (USCG) requirements and concern over the 
condition of these vessels, WSF has conducted independent third party 
hull surveys and has implemented an inspection, repair and maintenance 
plan. 
 
In July 2007, WSF hired a third-party inspection company, International 
Inspection, Inc. to conduct comprehensive hull surveys of all four Steel 
Electric vessels.  These surveys were completed at the end of September 
2007.  This work has been augmented with ongoing, regular inspections 
by WSF vessel crews and staff and USCG inspectors.  These surveys 
provide a baseline tool to begin conducting trend analysis from 
information that will be gathered in future inspections.   
 
The average cost of each hull survey by International Inspection was 
$43,000.  These costs included the labor and materials to conduct the 
inspections as well as providing draft and final reports for each vessel.  
  

 

Do the hull surveys provide an estimate of the rema ining 
service life for the Steel Electrics? 

The hull condition surveys are a snapshot in time; they are not intended 
to predict the remaining service life of the vessels.  The marine survey 
firm, International Inspection, provided hull survey reports that outline 
the results of the inspections, noting all deficiencies, recommended 
repairs and a summary of corrective action that addresses the 
recommendations.  The reports document the current condition of the 
vessels, but because of the nature of marine operating conditions and 
the variables that contribute to vessel condition and certification, it is 
not possible to provide an estimate for how many years the Steel 
Electric class will continue to pass USCG inspections and remain in 
safe operating condition.   
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What did the hull surveys include? 

Hull surveys utilize non-destructive testing methods, such as ultrasonic 
and magnetic particle testing, as well as a thorough visual inspection. All 
major structures such as hull penetrations, rudder attachments, internal 
structural members, bulkheads and hull/deck joints are areas of 
concentration. 
 
These surveys are a method used to document, track and trend structural 
deficiencies or failures. Through this documentation, WSF’s crews and 
vessel inspectors can trend detailed information on a vessel’s fracture, 
corrosion, and repair history.  The trending allows for a proactive response 
to areas of concern ahead of a failure.   

 
The Steel Electric surveys consisted of inspections of all water-tight 
compartments of each vessel. 1  Four types of surveys were conducted:  

1. Fracture 
2. General Condition 
3. Ultrasonic 
4. Magnetic Particle 
 

The report for each vessel identifies the deficiencies found and any 
recommended repairs to those deficiencies.  

Key Findings 

The hull surveys find that the vessels are generally considered to be in 
good condition. All conditions found were documented, repair guidance 
was issued from the third party surveyor and repair procedures were 
coordinated with the USCG.   
 
Key findings include: 

·  The internal paint system condition varies between vessels, but is 
consistent with what could be expected of vessels this age.  

·  Some steel wastage was noted in the original frames. This varies in 
scope on each vessel.  Continued monitoring and trending of these 
areas is recommended to ensure that proactive repairs are 
accomplished. 

·  Some bulkheads and frames are buckled, especially in areas directly 
below the auto deck, which likely are the result of carrying heavy 
trucks. 

 
Fractures and corrosion are classified in three levels: 

·  Class 1:  

                                                 
1 Steel Electric vessels are separated into eight water-tight compartments below the car deck.  These compartments include two 
steering gear rooms, two shaft alleys, two tank rooms, and two engine rooms.   
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A visible, through-thickness fracture of any length in the oil-tight 
envelope of the outer shell where threat of pollution is a factor or a 
fracture or buckle which has weakened a main strength member to 
the extent that the safety of the vessel to operate within its design 
parameters is compromised. 

·  Class 2:  
A fracture or buckle within a main strength member which does not 
compromise the safety of the vessel to operate within its design 
parameters and does not create a threat of pollution either by location 
or containment. 

·  Class 3:  
Any fracture or buckle which does not otherwise meet the definition 
of a Class 1 or 2 structural failure, or a fracture which might 
normally be considered a Class 2 but is determined not to be 
detrimental to the strength or serviceability of the effected main hull 
structural member. 

Condition Summary by Vessel 

Of the 160 total fractures found in all four vessels, all were Class 2 and 
Class 3 with the exception of one Class 1 fracture identified in the 
Illahee’s No. 2 Engine Room.  Class 2 and Class 3 fractures do not 
compromise the water tight integrity of the vessel and are, therefore, less 
serious in nature than a Class 1 fracture. 

Illahee 

A total of 39 fractures were identified in the Illahee, all of which 
were Class 2 with the exception of one Class 1 fracture.  The Class 
1 fracture was located in the water tight envelope above the 
waterline in the area of the car deck.  All 39 fractures were 
repaired.   

Klickitat 

A total of 35 fractures were identified in the Klickitat, with 22 
falling in the Class 2 category and 13 in the Class 3 category.  
These fractures do not compromise the water tight integrity or the 
safety of the vessel.  The repairs to these fractures are scheduled 
for November 2007. 

Nisqually 

38 fractures were found in the Nisqually, 11 falling in the Class 2 
category and 27 in the Class 3 category.  Repairs to these fractures 
are pending a decision-making process to quantify the cost/benefit 
of ongoing preservation and maintenance of all four Steel 
Electrics.  
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Quinault 

In general, the Quinault is in good condition throughout.  A total of 
48 fractures were identified, all rated Class 2.  All 48 fractures 
have been repaired. 

 
A complete summary of the condition and findings for each vessel is 
detailed in Attachment 1 and Attachment 3.  Attachment 2 provides 
sample condition photos for each Steel Electric vessel. 

Action Taken 

All reports generated by International Inspection are currently under 
review by WSF staff.  A long-term inspection, maintenance and repair 
plan was submitted to the U.S. Coast Guard on October 15, 2007.  The 
plan is based in part on analysis from the hull survey reports.  
 
Ongoing internal hull inspections by WSF engine crews and a quarterly 
inspection program by the Port Engineers office are being implemented.  
The inspections will quickly identify new or reoccurring deficiencies that 
will be documented, trended, and analyzed, in comparison with the hull 
surveys, to determine the necessity of further action.  
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Glossary of Terms 
 

Bellmouth  

A flared mouth on a pipe opening or other orifice. 

Bulkhead  

The   interior   of   the   ship   is   divided   into compartments either by 
vertical bulkheads (walls), which are watertight, or joiner bulkheads, 
which are not watertight.  Watertight structural bulkheads divide the ship 
into compartments, but also give the ship contour, shape, rigidity, and 
strength. 

Center Vertical Keel (CVK) 

The keel is a principal structural member of a ship running lengthwise 
along the center line from bow to stern. It acts as a backbone, performing a 
function similar to that of the human spine. It consists of plates and angles 
built into an I-beam shape.  The web of the keel’s I-beam is the center 
vertical keel. The height of the center vertical keel varies from about 2 feet 
in small ships to nearly 7 feet in large ships 

Coating Failure 

The loss of paint adhesion, generally through undercutting, corrosion or 
blistering. 

Fracture  

An area of the ship where there is a break, crack or split.  Does not always 
indicate a fracture that compromises the vessel plating or watertight areas. 

Hold 

The lower part of a ship’s hull. 

Magnetic Particle Inspections  

Non-destructive testing method for detection of imperfections on or just 
below the surface of ferrous metals. It is a quick and reliable technique for 
detection and location of surface cracks, etc. 

Propeller Shaft 

The Metal Shaft that transmits the power from the engine to the propeller. 
The propeller shaft is normally housed in the stern tube for most of its 
length. 
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Shell Plating  

Forms the watertight skin of a ship. 

Steel Diminution 

The process of diminishing, reduction or a lessening of steel inside the 
vessel. 

Steel Pitting  

Pitting is the localized corrosion of a metal surface confined to a point or 
small area that takes the form of cavities. 

Stern Tube 

The tube which surrounds the propeller shaft which creates the water tight 
boundary where is passes through the hull. 

Ultrasonic Inspections  

Ultrasonic testing uses the transmission of high frequency sound waves 
into a material to detect imperfections within the material or changes in 
material properties.  

Wastage 

The end result of corrosion.  
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General Steel Electric Arrangement 

 
The arrangement of a Steel Electric Class vessel is essentially a mirror 
image of itself. There are eight compartments, which are comprised of two 
engine rooms, four holds, and two steering compartments. 
 
·  The No. 1 and No. 2  Engine Room’s are water tight compartments 

containing the primary mechanical equipment including such items as 
the diesel propulsion engines, propulsion generators, auxiliary diesel 
engines, engine operating station, fire pump and bilge pump. 

 
·  The No. 2 and No. 3 Holds, also referred to as the tank holds, are 

water tight compartments which contain storage tanks for fresh water, 
sewage, and diesel fuel. 

 
·  The No. 1 and No. 4 Holds are water tight compartments that contain 

no machinery or storage tanks. 
 

·  The No. 1 and No. 2 Steering Gear Rooms are water tight 
compartments that contain the pump and motors that drive the rudder, 
which in turn steers the ship. Also contained in these compartments are 
the stern tubes. 

 
See the General Arrangement Plan View on the following page. 
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No. 1 Steering Gear Room 

Quinault  

·  No. 1 Steering Gear Room is in good condition above the machinery flat. 
Minimal coating failure noted at this upper level.  Transverse frame 54 is buckled 
at both port and starboard sides.  Below the machinery flat there is some steel 
pitting and wastage noted on the frames.  See ultrasonic gaugings for 
representative readings in this space.  Multiple fractures noted in this space. 

Illahee 

·  The steering gear room coating is intact and in good condition throughout.  There 
are no areas of substantial coating failure noted.  There are areas of steel wastage 
noted in the steering gear room below the machinery.   

Klickitat 

·  This space is in good condition.  The coating is intact throughout the Auto Deck 
underside framing and plating. The bottom plating on the port side between frame 
48 and 50 is corroded but coated.  Buckling noted at frame 54 and 58 port and 
starboard sides above the machinery flat. Some fractures noted in space. 

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space in way of the Auto Deck underside framing and plating above the 
machinery flat. Concrete is noted in way of the stern tube with the level of the 
concrete at just below the top of the stern tube. There are some fractures and 
buckling noted in space.  The bottom plating below the space access hatch is in 
good condition and has been previously renewed. 

 
See Attachment 2: Representative Condition Photos, No. 1 Steering Gear Room 
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No. 1 Hold 

Quinault 

·  No. 1 hold is in fair condition throughout. There are some areas of coating failure 
noted at the lower level of the space.  The center vertical keel is wasted with a 
hole noted in the center vertical keel web. Forward and aft bulkheads are slightly 
buckled.  Frame 41 is buckled at port and starboard sides just below the auto 
deck.   

·  There is some steel diminution in way of the original frames, and sideshell plating 
and center vertical keel. See ultrasonic gaugings for representative readings in this 
space.  

Illahee 

·  This hold is coated and the coating is in good condition throughout. There are no 
areas of substantial coating failure noted.  No heavy or light scale noted. 

·  There is some steel diminution in way of the original frames, and sideshell plating 
and center vertical keel. See ultrasonic gaugings for representative readings in this 
space.  

Klickitat 

·  This space is in good condition.  The coating is intact throughout the Auto Deck 
underside framing and plating.  There are areas of localized light coating failure 
noted on the sideshell plating port side just below the access hatch at frame 40.  
The original hull plating has multiple holes just below the access hatch at frame 
40. 

·  Center Vertical Keel plating has been inserted and clad welded previously. 
Bulkhead 34 and 48 slightly buckled full length.  Web frame 41 is slightly 
buckled on the port and starboard sides just below the auto deck plating. 

Nisqually 

·  This space is in good condition.  The coating is intact in way of the Auto Deck 
underside framing and plating.  Some coating failure noted in way of the sideshell 
plating at below the sideshell chine weld level.  There is some initial coating 
failure noted in the sideshell plating at just below the space access hatch.  The 
center vertical keel and bottom plating are in good condition. There are some 
fractures and buckling noted in this space. 
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No. 2 Hold 

Quinault 

·  No. 2 hold is in good condition throughout. There are some areas of coating 
failure noted at the lower level of the space.  Forward and aft bulkheads are 
slightly buckled port to starboard side, and from the Auto Deck to bottom plate.  

·  There is some steel diminution in way of the original frames, and sideshell plating 
and center vertical keel. See ultrasonic gaugings for representative readings in this 
space.  

Illahee 

·  The hold coating is intact and in good condition throughout. There are no areas of 
substantial coating failure noted.  The original sideshell plating is coated but 
corroded. See the ultrasonic survey for representative readings taken. 

Klickitat 

·  This space is in good condition.  The coating is intact throughout the space.  The 
center vertical keel was previously inserted.  Transverse bulkheads 22 and 34 are 
slightly buckled. No fractures were noted in this space. 

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space.  The center vertical keel and bottom plating in way is in good condition 
visually for the full length of the space.  One fracture was noted in this space. 

No. 1 Engine Room 

Quinault 

·  No. 1 Engine Room is in good condition throughout.  Forward and aft bulkheads 
are slightly buckled port to starboard side, and from the Auto Deck to bottom 
plate.  The bottom plating in way of the strainer boxes were visually inspected.  
No suspect pitting was noted.  See Ultrasonic report for details. 

Illahee 

·  The engine room coating is intact and in good condition throughout. There are no 
areas of substantial coating failure noted.  The original sideshell plating is coated 
but is corroded.  The bottom plating is pitted underneath the bellmouths at 
between Bulkhead 0 and Frame 2.   Grating covering the bellmouth limits access 
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for visual inspection.  See the ultrasonic survey for representative readings taken.   
Recommendation: Remove the bellmouth gratings for inspection. 

Klickitat 

·  This space is in good condition. Initial coating failure noted throughout the space 
in way of the Auto Deck and bottom plating outboard between the original hull 
and the port and starboard fenders.  The steel diminution is minimal in these 
areas. There is a localized pitted area on the starboard side in way of the bottom 
plating at frame 1.5.  No fractures noted. 

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space, especially in way of the Auto Deck and sideshell plating and framing.  
General condition of the space below the machinery flat is good. Multiple 
fractures noted in this space. 

No. 2 Engine Room 

Quinault 

·  No. 2 Engine Room is in good condition throughout.  Forward and aft bulkheads 
are slightly buckled port to starboard side, and from the Auto Deck to bottom 
plate.  The bottom plating is pitted at the Transverse Bulkhead 0 in way of the 
pipe strainer boxes.  See Ultrasonic report for details. 

Illahee 

·  The engine room coating is intact and in good condition throughout. There are no 
areas of substantial coating failure noted.  The original sideshell plating is coated 
but is corroded.  The bottom plating is pitted underneath the bellmouths at 
between bulkhead 0 and Frame 2.   Grating covering the bellmouth limits access 
for visual inspection.  See the ultrasonic survey for representative readings taken.    

Klickitat 

·  This space is in good condition. Initial coating failure noted throughout the space 
in way of the Auto Deck at frames 0 thru 6 outboard between the original hull and 
the port and starboard fenders.  The steel diminution is minimal in these areas. 
There are localized pitted areas on the port side in way of the bottom plating at 
frame 16.5.  No fractures noted. 

Nisqually 
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·  This space is in good condition.  A localized area of corrosion was noted in way 
of machinery on the starboard side at frames 1 and 2.  The sideshell plating on the 
starboard side is buckled from bulkhead 0 to frame 19.  Readings were taken on 
the buckled area and no steel diminution was noted on the buckling. General 
condition of the space below the machinery flat is good.  Standing water and oil in 
the bilges limits visual inspection of the bottom plating in way of the center 
vertical keel.  Multiple fractures noted in this space. 

No. 3 Hold 

Quinault 

·  No. 3 hold is in good condition throughout. Minimal coating failure noted at the 
lower level of the space in way of the center vertical keel.  Forward and aft 
bulkheads are slightly buckled port to starboard side, and from the Auto Deck to 
bottom plate. No fractures noted in this space. 

·  There is some light pitting noted in way of the original frames and hull, center 
vertical keel and sideshell plating. See ultrasonic gaugings for representative 
readings in this space. 

Illahee 

·  The hold coating is intact and in good condition throughout. There are no areas of 
substantial coating failure noted.  The original sideshell plating is coated but is 
corroded. 

Klickitat 

·  This space is in good condition.  Coating is intact throughout the Auto Deck 
plating and frames. There is localized pitting on the bottom plating port side at 
frame 30 thru 32.  See “Ultrasonic Survey” for readings in this area. The center 
vertical keel was previously inserted at the lower 6” full length.  Transverse 
bulkhead 34 is slightly buckled. No fractures were noted in this space. 

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space.  The center vertical keel and bottom plating are in good condition visually 
throughout the full length of the space.  Multiple fractures were noted in this 
space. 
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No. 4 Hold 

Quinault 

·  No. 4 hold is in good condition throughout. Minimal coating failure noted at the 
lower level of the space in way of the center vertical keel.  Forward and aft 
bulkheads are slightly buckled port to starboard side, and from the Auto Deck to 
bottom plate. Multiple fractures noted in this space. 

·  There is some light pitting noted in way of the original frames and sideshell 
plating.  The center vertical keel is wasted at lower half.  See ultrasonic gaugings 
for representative readings in this space. 

Illahee 

·  The hold coating is intact and in good condition throughout. There are no areas of 
substantial coating failure noted.  The original sideshell plating is coated but is 
corroded. 

Klickitat 

·  This space is in fair condition.  Coating is intact throughout the space above the 
horizontal longitudinal girder. Bottom plating coating condition just below the 
access hatch is poor.  Coating condition below the horizontal girder is poor.  Steel 
diminution in coating failed areas is less than 7% as per ultrasonic gaugings.  
Transverse bulkhead 34 has an area 6” x 3” that is heavily pitted.  See “Ultrasonic 
Survey” for readings in these suspect areas. The center vertical keel was 
previously inserted at the lower 6” full length.  Transverse bulkhead 48 is slightly 
buckled. 

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space.  The center vertical keel has been renewed previously from frame 34 thru 
45.5.  Access to the CVK aft of frame 44 is very limited. Concrete was noted on 
the flat keel plating from frame 44 to bulkhead 48.  Multiple fractures were noted 
in this space. 

No. 2 Steering Gear Room 

Quinault 

·  No. 2 Steering Gear Room is in good condition above the machinery flat. 
Minimal coating failure noted at this upper level.  Below the machinery flat there 
is some steel pitting and wastage noted on the frames.  See ultrasonic gaugings for 
representative readings in this space.  Multiple fractures noted in this space. 
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Illahee 

·  The steering gear room coating is intact and in good condition above the 
machinery level.  Below the machinery level there are a few areas of coating 
failure noted.  There are areas of steel wastage noted in the steering gear room 
below the machinery level.   

Klickitat 

·  This space is in fair condition.  The coating is intact throughout the space above 
and below the machinery flat. Transverse bulkhead 48 has a hole on the starboard 
side in way of the bottom plating chine weld.  Bottom plating on the starboard 
side just below the access hatch is coated but corroded.  Sideshell plating below 
the machinery flat on the starboard side at frames 48 thru 52 is corroded but was 
coated previously.   

Nisqually 

·  This space is in good condition.  The coating is in good condition throughout the 
space in way of the Auto Deck underside framing and plating above the 
machinery flat. Concrete is noted in way of the stern tube at frame 50 aft. There 
are some fractures and buckling noted in this space 
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 Illahee Klickitat Quinault Nisqually 

Report Date: 
15 October 2007 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

No 1 Steering  
(a) Class 1 0 0 0 0 
(b) Class 2 3 9 9 2 
(c) Class 3 0 

 

4 

 

0 

 

2 

 

Total Fractures 3 3 13 Pending2 9 9 4 Pending 

No 1 hold  
Class 1 0 0 0 0 
Class 2 12 1 7 1 
Class 3 0 

 

0 

 

0 

 

2 

 

Total Fractures 12 12 1 Pending 7 7 3 Pending 
No 2 Hold  

Class 1 0 0 0 0 
Class 2 0 0 5 0 
Class 3 0 

 

0 

 

0 

 

1 

 

Total Fractures 0 0 0  5 5 1 Pending 
No 1 Eng Rm.  

Class 1 0 0 0 0 
Class 2 0 0 0 1 
Class 3 0 

 

0 

 

0 

 

3 

 

Total Fractures 0 0 0  0 0 4 Pending 
No 2 Eng Rm.  

Class 1 1 0 0 0 
Class 2 7 0 2 1 
Class 3 0 

 

0 

 

0 

 

4 

 

Total Fractures 8 8 0  2 2 5 Pending 
No 3 Hold  

Class 1 0 0 0 0 
Class 2 7 0 2 0 
Class 3 0 

 

0 

 

0 

 

5 

 

Total Fractures 7 7 0  2 2 5 Pending 
No 4 Hold  

Class 1 0 0 0 0 
Class 2 2 3 9 0 
Class 3 0 

 

9 

 

0 

 

6 

 

Total Fractures 2 2 12 Pending 9 9 6 Pending 

                                                 
2 Pending repairs will be based on the outcome of a decision-making process to quantify the costs and 
benefits of keeping both the Klickitat and Nisqually in service. 
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 Illahee Klickitat Quinault Nisqually 

Report Date: 
15 October 2007 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

Fractures 
Identified 

Fractures  
Repaired 

No 2 Steering  
Class 1 0 0 0 0 
Class 2 7 9 14 6 
Class 3 0 

 

0 

 

0 

 

4 

 

Total Fractures 7 7 9 Pending 14 14 10 Pending 

Grand Totals 39 39 35 Pending 48 48 38 Pending 

 
  

(a) Class I Structural Failure 
 

·  Class I Structural Failure: During normal operating conditions, either  
 

o A visible, through-thickness fracture of any length in the oil-tight 
envelope of the outer shell where threat of pollution is a factor or, 

 
o A fracture or buckle which has weakened a main strength member to the 

extent that the safety of the vessel to operate within its design parameters 
is compromised. 

   
(b) Class 2 Structural Failure 

 
·  Class 2 Structural Failure: A fracture or buckle within a main strength member 

which does not compromise the safety of the vessel to operate within its design 
parameters and does not create a threat of pollution either by location or 
containment. 

 
(c)  Class 3 Structural Failure 
 

·  Class 3 Structural Failure: Any fracture or buckle which does not otherwise meet 
the definition of a Class 1 or 2 structural failure or a fracture which might 
normally be considered a Class 2 but is determined not to be detrimental to the 
strength or serviceability of the effected main hull structural member. 

 
 

 

 

 


