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acting as Technicel Project Officer and Mr. Donald Poczik representing
the Contracting Officer. This f1•pl report documents work performed
during the period April to December 980'.
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SECTION 1 - INTRODUCTION

Objectives

The objective of this study was to determine the feasibility of extending
the two-year interval of vessel drydocking for the U.S. Coast Guard inspection.
The increasing costs associated with drydocking commercial vessels and the
difficulty of drydocking ultra-large crude oil carriers and offshore oil rigs
has prompted a review of the need for a biannual drydocking. To allow such a
policy review, Information was needed on the existing inspection requirements
and procedures, and a comparison of the requirements with available underwater
inspection techniques and equipment. This comparison was to indicate how well
the existing requirements could be satisfied should the inspection take place
while the vessel remained afloat. Furthermore, it was necessary to determine
the status of underwater preservation, maintenance, and repair techniques.
For if inspection should disclose some deficiency that could not be repaired
without drydocking, then the benefit of the underwater inspection would be lost.

Since the greatest amount of tonnage under U.S. Coast Guard jurisdiction
is found in freighters and tankers plying ocean routes, the study was directed
at this part of the shipping population. The benefits of an extended drydock-
ing interval would have the greatest impact on these ships but such ships would
also represent the most difficult case of satisfying the inspection requirements

Backg round

The U.S. Coast Guard Certificate of Inspection can presently be reissued
only after a vessel has undergone a thorough inspection for Certification.
Among other items, this requires that a vessel be drydocked, hull cleaned,
and that sea grates and other enclosures be removed or opened to permit the
inspector to examine all surfaces normally submerged. The inspector then
visually examines the hull, propeller, rudder, sea chests, sea valves, and
other hull appurtenances. He measures wear, clearances, alignment, and
reviews the results of nondestructive testing of plate corrosion and cracks,
and weld erosion and defects. He then applies pass/notify/fail criteria
based on published regulations and his own marine engineering judgement to
determine the seriousness of any deficiencies. When the necessary repairs
have passed inspection, the Officer in Charge of Marine Inspection (OCMI)
then issues the Certificate of Inspection.

The present inspection policy has evolved over many years and the
resulting inspection requirements are accepted by classification societies,
insurance companies, and the iederal government as sound evidence for the
issuance of the Certificate of Inspection. Before a new policy can be
adopted, it must be demonstrated that underwater inspection techniques
will satisfy all requirements to a degree that will engender the same con-
fidence in the Certificate of Inspection. For the last few years many
commercial vessels not under Coast Guard jurisdiction have been relying on
underwater inspection, preservation, maintenance, and repairs to allow them
to reduce operating costs and yet remain seaworthy. Classification societies
have issued guidelines for underwater inspections (in-water surveys), which
if followed are an acceptable alternative to a drydock inspection. The
positive experience of these underwater practices made it reasonable for the
U.S. Coast Guard to consider changing its policy.



Methodology

To attain the objective of this project it was necessary that information
be gathered on the drydock inspection requirements and on applicable underwater
technology. Information on the inspection requirements was obtained from U. S.
Coast Guard offices while federal laboratories and commercial firms yielded in-
formation on unuerwater technology. The Basic Information Documents (BIDs)
took the form of questionnaires, government publications, trip reports, articles
in professional and trade journals, commercial publications, and advertising.
The information was identified and gathered by telephone conversations, corre-
spondence, computer data bank searches, interview visits, and site trips. All
BIDs were initially screened using a form which extracted information important
to the project and permitted an evaluation of the BID. If the BID was accepted,
the evaluation form was assigned a coded number which identified the inspection
requirements and/or underwater technology addressed by that particular BID.

During the initial part of the project the emphasis was on acquiring a
complete understanding of the drydock inspection requirements. Since these
requirements will have to be satisfied by any underwater inspection policy,
it was important that the inspection information or data be identified as
well as the pass/notify/fail criteria. The method of acquiring information
on the inspection requirements and the resulting narrative descriptions is
presented in Section 2. An analysis of these narratives identified the type
of underwater technology necessary for satisfying the inspection requirements.

The major effort of the project was to identify state-of-the-art underwater
technology applicable to the underwater inspection. An effort was also made
to identify ongoing research which would soon yield improvements and/or additions
to underwater technology. The underwater technology information was organized
into categories that pertained to the inspection itself, and into categories
that pertained to the preservation, maintenance, and repair of a vessel. The

inspection requirements were compared to the underwater technology and this
material is presented in Section 3. The underwater technology was also com-
pared to the preservation, maintenance, and repair tasks, and this material
is presented in Section 4. On the basis of these two comparisons, it was
then possible to arrive at some conclusions and recommendations pertinent to
the objective of this project.

Summary

Present drydock inspection requirements can be met with underwater in-
spection procedures. Furthermore, satisfactory preservation, maintenance, and
repair work can also be completed while the vessel remains afloat. The in-
spection requirements do require a certain degree of quantitative measured
data, but rely primarily on the visual examination of an experienced inspector.
By careful selection of underwater inspection equipment and specific training
of divers and inspectors, it should be possible to present the inspector with
sufficient information on which he can pass judgement. Should the underwater
inspection identify serious deficiencies which must be corrected, existing
underwater technology can be relied upon to make permanent type repairs. The
availability of underwater methods of preserving and maintaining a ship will
result in less deterioration of a ship's underwater body. The underwater

2



inspection policy should be adopted on a trial basis and allowed on carefully

selected ships so that information and experience can be obtained without

endangering any vessels or crewmen. At the end of the trial period the

policy should be reviewed and if justified, adopted with specific guidelines

for inspectors, diving contractors, and ship owners/operators.
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SECTION 2 - INSPECTION REQUIREMENT NARRATIVES

The drydock inspection requirements were first identified through
a questionnaire submitted to U.S. Coast Guard marine inspection offices.
The questionnaire information was verified and expanded through visits
and interviews to several Marine Inspection Offices (MIO) /Marine Safety
Offices (MSO) and to the U.S. Coast Guard Reserve Training Center. Four
trips were also taken to accompany the inspector during a typical drydock
inspection for credit. Photographic illustrations from one of these
drydock inspections are shown In the figures included at the end of this
section.

The perscnnel at each MIO/MSO and the Reserve Training Center were
asked to identify publications containing information on the inspection

- I requirements. Such documents and the completed questionnaires and
Interview notes became the basis for organizing the inspection require-
nments and developing the descriptive narratives. Table 2-1 lists the
seven Inspection areas, their assigned code number and those BIDs which
pertained to each area,

The inspection requirements for each of these areas of drydock2 inspection are described in the following narratives. An inspection
manual type format is used to present this information. These narratives
were completed during Task I of the project and have since been revised
to reflect review comments from experienced U.S. Coast Guard inspectors.
Each narrative identifies the inspection requirement, describes the
surface to be inspected and the method of inspection, provides a time
estlmate and describes the procedure at the drydock. The Pass/Notify/Fail

* criteria is then specified and finally, preliminary considerations for
an underwater inspection are discussed. As these narratives will
discloee, much of the drydock inspection is simply a visual one, relying
on the experienced judgement of the inspector to recognize serious

* deficiencies as well as acceptable wear and tear.
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TABLE 2-1. TABULATION OF INSPECTION REQUIREMENTS BID NOs

INSPECTION REQUIREMENTS
Code No./Description BID Nos. (APPENDIX B)

01 Hull Plating 1, 37, 66, 72, 76, 233 6

02 Welds & Rivets 1, 66 7

03 Sea Chests & Overboard 37, 84 8
Discharge Pipes

04 Spool Pieces & Sea Valves 84 8

05 Rudder Assembly 61 9

- 06 Propeller 171 10

4 07 Tailshaft 61, 67, 106, 171, 188 11

99 Includes All Codes 6, 91, 92, 93, 94, 95, 96,
121, 129, 140

*1
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INSPECTION REQUIREMENT NARRATIVES

CAUTIONS AND WARNINGS: The inspector should wear a hard hat, safety
glasses and safety shoes. When walking on the drydock floor he should be
aware of any overhead work and when climbing up to scaffolding he should
first check that platforms are stable. The inspector shou'd be familiar
with manufacturers safety recommendations while observing or checking any
NDT work.

1. Code No./Descriptor: 01/Hull Plating

2. Area or surface preparation: The entire hull surface below the water
line is to be cleaned of any fouling. Abrasive blasting is required if
paint touch up or renewal is planned.

3. Tools/Instruments: Visual examination is aided by a metal hammer and
scraper. Ultrasonic and radiographic devices and hole drills are used to
measure plate thickness.

4. Estimated Time: 3/4 hr for initial haul out, 3/4 hr for walk around,
and 3/4 hr for bottom survey.

5. Procedure at Drydock:

a. During initial haul out inspector moves about ship hull, examining
bottom and sides to identify dents, depressions, gouges or tears, and
leaks from rivets or seams.

b. During the walk around, the inspector moves about ship hull discus-
sing required work with representatives of owner/operator, shipyard, and
ABS. He identifies serious problems requiring thickness measurements,
crack detection, welding and replacement. The locations of such items
are marked on the hull and recorded in the Drydock Inspection Book.

C. During the bottom survey, the inspector carefully examines any
damaged areas, previous repairs of the hull, areas of general surface
corrosion and pitting ccrrosion, corroded and or eroded weld seams,
corroded or loose rivets, sacrificial zinc anodes or impressed current
anodes, and the areas on the keel covered by keel blocks at the previous
drydocking. At the inspector's discretion he may also observe the meas-
urement of hull plate thickness and request repeat or additional measure-
ments.

6. Pass/Notify/Fail Criteria: The allowable reduction in hull plate thickness
is 25% of the original new construction thickness except that in the midships
half length only a 20% reduction is allowable. Both of these values are
the average for the area inspected. This criteria applies to general
surface corrosion and pitting corrosion. However, repairs may be requested

6



of pitting corrosion within the 25% thickness criteria if in the inspector's
judgement the rate of corrosion would exceed this criteria before the next
drydocking. The watertight integrity of the hull must be restored by repair
of leaks or cracks which might result in a leak. Weld Reams whose bead is
below 1.he plate surface musL be repaired. Hull plate damage which may
affect or has affected primary structural members such as the flat keel,
web frames, or bulkheads must be repaired. The inspector relies on his
experience and training in naval architecture and marine engineering to
formulate his decision on such damage areas.

7. Considerations for Underwater Inspection: Water turbidity and lighting
conditions may reduce visibility of hull surface even after the hull has
been cleaned of fouling. Hull leaks cannot be detected in the usual manner
unless air pressure can be raised inside the hull. The inspector will ob-
serve the hull on a Closed Circuit Television (CCTV) monitor while a diver
or submersible vehicle operates an underwater camera. In water repairs
that require cutting or welding will necessitate special procedures to make
areas inside hull safe for "hot work",

1. Code No./Descriptor: 02/Welds and Rivets

2. Area or surface preparation: Rivetted crack arrest plates and weld
seams must be cleaned of fouling and any corrosion deposits.

3. Tools /lnstrurrents: Visual examination is aided by a metal hammer and
scraper. NDT techniques are employed when cracks are suspected or need

ji( measuring.

4. Estimated Time: 1/2 hour

5 Procedure at Drydcck:

a. The inspector examines weld seams and removes any corrosion deposits
with his hammer or scraper. He then determines the relative distance
from the adjoining hull plate to the top of the weld bead.

b. The inspector taps rivets which show signs of leaking or appear t-
be deeply corroded or loose.

c. Any welds or rivets which need repair are marked on the hull and re-
corded in the Drydock Inspection Book. When the inspector suspects or
observes cracks he may request eddy current, dye penetrant, or magnetic
particle inspection to define the crack and locate the tip.

6. Pass/Notify/Fail Criteria: Weld seams with beads below the plate surface
require repair while loose, weeping or corroded rivets require replacement.

7. Considerations for Underwater Inspection: Water turbidity and lighting
conditions may reduce visibility of weld seams and rivets. Leaking or loose

7



rivets will be difficult to detect and the mapping of any cracks will re-
quire divers with special training in the use of underwater magnetic particle
inspection techniques. In water repairs that require cutting or welding will
necessitate special procedures to make areas inide hull safe for "hot work".

I. Code No./Descriptor: 03/Sea Chests and Overboard Discharge Pipes

2. Area or surface preparation: Remove the strainers after exterior
fouling is cleaned off. Clean out the interior of the sea chests and dis-
charge pipes.

3. Tools/Instruments: Visual examination is aided by NDT techniques when
welds are suspected of having cracks.

4. Estimated Time: 3/4 hour

5. Procedure at Drydock:

a. The inspector examines the strainers and their fastening hardware
after they are abrasive blasted clean.

b. The inspector enters the sea chest or examines it closely for signs

of corrosion, defective welds, or fractures in all connections of the
chest to sea valve mounting nozzles and to the shell of the ship.

C. The inspector examines the overboard discharge pipes for signs of
corrosion, defective welds, or fractures in all connecticns to the
shell of the ship. He does the same for any shell reinforcing doublers
or collars.

6. Pass/Notify/Fail Criteria: Damaged or corroded strainers and fasteners
must be repaired or replaced. Weld seam beads must be even with adjacent
plates. The 25% corrosion allowance is observed and all visible cracks are
repaired.

7. Considerations for Underwater Inspection: Fasteners for strainers may
require use of underwater ratchets or cutting torches. Tether lines or
floatation devices may be needed when removing strainer. Interior of sea
chest and strainer will require cleaning with high pressure water jets or
cavitating nozzles.

1. Code No./Descriptor: 04/Spool Pieces and Sea Valves

2. Area or surface preparation: Clean off any fouling or corrosion de-
posits on spool piece and disassemble sea valve.

3. Tools/Instruments: Visual examination is aided by NDT techniques if
weld seams or valve components are suspected of containing cracks.

8



4. Estimated Time: 1/4 hour for each pair of spool piece and valve.

5. Procedure at Drydock:

a. Inspector examines the spool piece and parts of sea valve vl'ible
from sea chest opening.

b. Inspector examines the spool piece and disassembled sea valve com-
ponents, looking for signs of corrosion, erosion and wear.

6. Pass/Notify/Fail Criteria: Any cracks or leaks in the spool piece or
reinforcing collar must be repaired. The 25% corrosion allowance applies
to these components. The sea valves must be made tight and excessive
wastage or damage of valve disc, seat or internals will require that re-
"pairs be made. The waster sleeve, if fitted, is routinely replaced.

7. Considerations for Underwater Inspection: From the sea chest side only
the spool piece will be available for inspection by divers. If necessary
clear water can be pumped into sea chest to displace turbid water. The sea
chest or spool piece must be blanked off before the sea valve can be dis-
assembled for inspection.

1. Code No./Descriptor: 05/Rudder Assembly

2. Area or surface preparation: Clean off any fouling or corrosion deposits
on rudder skeg, rudder post or horn, and the rudder palm and palm nut. If
necessary remove inspection plates to permit access to pintles.

3. Tools/Instruments: Visual examination is aided by fecler gages and if
required NDT techniques.

4. Estimated Time: 1/2 hour

5. Procedure at Drydock:

a. Inspector examines the rudder for damage, cracks, corrosion, erosion,
and leaks.

b. Inspector examines the rudder post, or horn, skeg and the rudder

palm and palm nut for evidence of damage, corrosion, erosion or cracks.

c. Inspector checks the pintle clearances and gudgeon bushing.

d. Inspector examines the condition of passive sacrificial anodes or
impressed current anodes.

6. Pass/Notify/Fail Criteria: The watertight integrity of double walled
rudders is required by ABS. Minor dents or pitting is acceptable, but
cracks or severe corrosion or erosion must be repaired. Damage or

9 . .. ..... .. ...... ..... . , . . . i



corrouion of pintles or gudgeon bushings also must be repaired. The wall
thickness of the gudgeons is to be no less than 50% of the diameter of the
pintles for new construction and is the guideline for inspection.

7. Con3ideratlons for Underwater Inspection: The same underwater Con-
siderations discussed for Hull Plating apply to the rudder assembly.
However, with certain vessels it is possible to list the hull forward to
bring the rudder out of the water. This would facilitate any repair work
required.

1. Code No./Descriptor: 06/Propeller

2. Area or surface preparation: Clean off any fouling or debris, remove
the rope guard, and if necessary, the propeller fairwater.

3. Tools/Instruments: Visual examination is aided by NDT crack inspection
j techniques.

4. Estimated Time: 1/4 hour

5. Procedure at Drydock:

a. During the initial haul out, the inspector verifies any suspected
damage to the propeller reported by the operator. He also notes the
condition of the rope guards and observes whether or not the fairwater
shows signs of leaking.

b. When scaffolding or a portable platform are available, the inspec-
tor closely examines the propeller hub seal ring and stern tube bushing
retainer. If the fairwater leaks it is removed and the end of the
shaft and propeller nut are checked for corrosion.

c. The inspector evaluates the extent of any propeller damage, erosion
and checks for the presence of cracks. He may request a dye penetrant
or eddy current examination of cracks.

6. Pass/Notify/Fail Criteria: A severely damaged propeller may require re-
placement, otherwise repairs are required of tears, cracks and bends. Rope
guards must be repaired or replaced. Damaged or leaking hub and fairwater
seals are replaced.

7. Considerations for Underwater Inspection: Turbid water will reduce
the visibility of hub seal and fine cracks in propeller. As for the rudder,
some vessels may be able to list forward enough to bring the propeller out
of the water. This would permit removal of the fairwater, seal replacement,
and refilling with propeller compound.

10
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1. Code No./Descriptor: 07/Tailshaft

2. Area or surface preparation: Clean fouling and debris from stern tube
and rope guards. If bearing clearance is to be checked with feeler gages
or wedges the rope guards must be removed. Propeller will be pulled back
to expose tailshaft taper.

3. Tools/Instruments: Visual examination, wooden wedges or feeler gages,
and permanently installed micrometers. Crack detection on shaft keyway and
taper may require use of dye penetrant or eddy current NDT device.

4. Estimated Time: 1/2 hour

S. Procedure at Drydock:

a. The inspector examines the exposed part ol the tailshaft and then
checks the bearing clearance using installed micrometer on oil sealed
bearings. For wood or rubber bearings he inserts a wedge or feeler
gage and notes the clearance so determined.

orA
b. The tailshaft keyway and taper are examined closely for signs of
cracks. The inspector may request dye penetrant or eddy current NDT
examination of these areas.

c. The inspector examines the sterntube, bearing surface, including
grooves in rubber bearing, and the liner surface. The groove depth is
measured and NDT inspection of the bearing surface may be requested.

6. Pass/Notify/Fail Criteria: Any cracks in the tailshaft body, taper,

or keyway must be repaired. lf the grooves between the staves of wood,
micarta, or rubber (cutlass) bearings have worn below 50% of original
depth the bearings must be renewed. Oil sealed bearings with a clearance
in excess of manuracturer's recommendations will require rebuilding of the
tailshaft and/or repair of the bearing. Any extensive corrosion or other
damage in the taper, keyway or bearing journal must be repaired. A loose
bearing liner or leaking seals must also be repaired.

7. Considerations for Underwater Inspection: Underwater inspection of a
tailshaft will pose problems of accessability. To examine the taper the
prLpeller will have to be pulled back and supported. To expose the bearing
surface the propeller will have to be removed and supported, the tailshaft
decoupled and pulled into the shaft alleyway, using a blanking flange to
seal off the stern tube opening.
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Figure 2-2 Starboard bilge keel amidships, cracked full width,
repair required'
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Figure 2-3 Inspection of main condencer 
scoop injection

BEST AVNW���B�E CoPY



.9 AL

Figure 2-4 Sea Chest pumip suction
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Figure 2-5 Propeller after cleaning. No repairs.
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SECTION 3 - COMPARISON OF UNDERWATER TECHNOLOGY

WITH INSPECTION REQUIREMENTS

The inspection requirements described in the previous section
must be satisfied by any procedures adopted for the underwater in-
spection (in-water survey). Underwater technology now available or
very near commercial development was examined to determine its
applicability to the vessel inspection. The information was gathered
and organized into categories which were expanded, changed or eliminated
as the evaluation proceeded. The final sixteen groups, or underwater
technology codes, are shown in Table 3-1, along with a descriptor
and the numbers of BIDs discussing the technology. The first eight
underwater technology areas listed are directly applicable to the
vessel inspection. The remaining eight areas are concerned with
the preservation, maintenance and repair of a vessel, an important
consideration for ship owners who would elect to have an underwater
inspection in lieu of a drydock inspection.

Using a standard and easily followed format, the first eight
underwater technology areas are compared to the inspection require-
ments. The status of each technology is discussed and related to

* ithe inspection requirements. The advantages, disadvantages, problems,
and remedies of each technology are described, followed by an opinion
on if and how the pass/notify/fail criteria may be affected. Some
thoughts on additional training required by inspectors and divers

* Jare presented as well as cost estimates associated with the particular
technology. Finally, recommendations are made for adopting the
technology for underwater vessel inspection.

This comparison of underwater technology and inspection require-
ments demonstrates that the drydock extension concept is feasible.
Actual demonstration of the underwater inspection techniques will
be necessary and the training curriculum of U.S.C.G. inspectors will
have to be augmented to include those training requirements identified
here. Still to be established is the accuracy and reliability of
tools used to make inspection measurements or equipment used to im-
prove the conditions under which the inspector monitors and observes
the underwater activity of the diver. Underwater inspections of

* ships, barges and offshore platforms are currently being conducted
both in the United States and overseas. Although the procedures
and techniques are not exactly what would be required for U.S.C.G.
certification, they do support the contention that underwater in-
spections are indeed feasible.
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TABLE 3-1. TABULATION OF UNDERWATER TECHNOLOGY BID NOs.

Page N Code No. Descriptor BID Nos. (APPEN4DIX C)
19 01 Diver 8, 18, 60, 77, 87, 91, 110, 111,

115, 119, 126, 156, 172, 175, 176
21 02 Television, Movie & 12, 16, 19, 22, 36, 39, 41, 45,Photography 48, 49, 57, 58, 88, 91, 110, ii,

115, 125, 126, 127, 131, 134, 138,
157, 158, 162, 163, 168, 174, 175,
176, 194, 213, 227, 229

33 03 Light Sources 16, 36, 39, 41, 48, 49, 138, 157,175, 176, 228, 230

37 04 Communications 18, 36, 58, 66, 88, 91, 138, 157,176, 208

39 05 Submersibles, Manned 10, 39, 41, 42d, 48, 58, 59, 60,& Remote Controlled 110, 118, 125, 131, 134, 156, 157,
158, 172, 173, 175, 178, 179, 192,
213, 227, 229, 231

42 05 Ultrasonic Gaging 17, 22, 27, 36, 55, 57, 58, 60, 66,115, 118, 126, 127, 136, 148, 156,
175

46 07 Magnetic Particle 27, 60, 115, 118, 126, 127, 148,

Inspection 149, 156, 174, 191

49 08 Radiographic Inspection 27, 55, 60, 66, 148, 156
54 09 Brush Scrubbing 13, 14, 23, 25, 26, 31b, 56, 58,

66, 86, 111, 116, 117, 131, 154,
173, 195, 201

60 10 Hydroblasting 21, 40, 43c, 59, 111, 116, 118,
131, 134, 152, 160, 172, 175,
178, 179

63 11 Cathodic Protection 31, 80, 114, 177, 189, 205
65 12 Marine Coatings 15, 24, 29, 31, 31c, 32, 35, 38,

46, 47, 58, 59, 62, 82, 86, 107,
111, 131, 133, 134, 146, 150,
151, 155, 161, 165, 166, 167,
178, 183, 184, 187, 190, 193, 199

68 13 Tailshaft Maintenance 59, 67, 87, 90, 132, 139, 153,
172, 192, 223

70 14 Work Tools 26, 62, 80, 162, 176, 236

71 15 Welding 55, 58, 62, 63, 64, 66, 114, 143,
147, 164, 175, 186, 192, 233

76 16 Marine Engineering 57, 58, 112, 117, 141, 232
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General Technology: Diver Code: 01

Specific Description: Divers equipped with umbilicals for air and hard
wire communication gather data needed by the USCG inspector for passing
judgement on the seaworthiness of a ship or offshore structure. -

IISApplied to Inspection Requirement(s): All

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: The extensive use of divers by the off-
"shore oil industry in all phases of its work: exploration, construction, and
operation, has resulted in a rapid development of this underwater technology.
Although SCUBA diving allows greater mobility and ease of operation it is not
commonly used commercially because of the limited air supply, inability to
communicate, and the risk of having a diver become lost (BID 8). Surface
supplied diving is more common, providing a secure tether for the diver, good
communication, and electric power for inspection gear such as an ultrasonic
transducer or television camera (BID 77). Because of the previous lack of
good audio and visual communications links between the diver and the topside
supervisor/inspector, the diver was trained to perform underwater work as well
as make decisions. Commercial diving firms use divers who are certified
welders and who often are certified NDT technicians (BID 175). For ship in-
spection divers will be expected to prepare surfaces and move inspection
equipment to desired locations, but decision making will be left to the USCG
inspector.

C. Research Underway for Advancing Technology: Research to improve a
diver's abilities underwater is now concentrated in deep, saturation diving
settings with extremely cold water. At the shallow depths of interest in
this study the research is directed at simplifying the duties of the diver
(BID 127).

D. Application to Inspection Requirements: The diver's role in satisfying
the inspection requirements is to collect data for the inspector by taking
measurements and photographing surfaces of interest. He also provides a
detailed description of what he is observing and answers questions for the
inspector. The diver does not interpret the data or make judgements about
the data unless he happens to also be certified in that aspect of the in-
spection. The thoroughness and pace of the inapection is controlled by
the diving supervisor in conjunction with requests from the USCG inspector
(BID 60). To permit inboard inspection of sea valves, the diver will in-
stall blanking flanges on sea chests and other through hull fittings.

E. Advantages of Technology: The use of trained divers in performing
underwater ship inspection is the method most akin to having the USCG in-
spector becoming a diver. An experienced diver is not easily intimidated
by his work environment and can focus his attention on collecting data.
This allows the inspector to remain safely topside to evaluate the data.
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Disadvantages: Since the inspector has been accustomed to obtain visual
data directly, there will be required some adjustment in the inspector's
method of analyzing the data. A further disadvantage is the response time
between the inspector's desire to know something and the diver's reaction
to the request.

F. Problem Areas & Anticipated Difficulties: The diver will have to contend
with poor visibility, strong currents, cold water, and equipment limitations.
The diver's ability to locate himself and stay oriented is also an antici-
pated difficulty. Since the experience and training of divers is diverse,
there will be difficulty in obtaining consistent and reliable performance
from the diving community. To ensure the diver's safety, special precau-
tions will have to be taken by the ship's crew and diver support personnel.

G. Proposed Remedies: Underwater ship inspections should be conducted in
sheltered ports that provide good visibility, and with the best available
equipment. Before the diver enters the water he should be briefed by the
diving supervisor and USCG inspector. The ship's plans and color photo-
graphs should be studied by these personnel as they discuss the sequence of
activities planned for the inspection (BID 87). Good, two-way, hard wire
communications should be checked before and immediately upon the diver
entering the water. If the ship does not have a grid painted on the hull,
then acoustic beacons should be used to maintain the actual location of the
diver. Only qualified divers should be used, and whenever possible the
same team of diver, diving supervisor, and USCG inspector ought to be used.
The ship's crew will have to be alerted that a diver is in the water and
that the following restricticns are to be strictly observed: no overboard
discharges, no opening of suction inlets, no movement of the rudder or pro--
peller, and no fishing (BID 111).

H. Impact on Pass/Notify/Fail Criteria: The impact of the diver on the
application of the inspection criteria should be minimal. By using good
communications, color closed circuit television (CCTV), and still photog-
raphy, the confidence in and reliability of the data gathezed by the diver
ought to increase. The USCG inspector's confidence in the data he receives
will obviously bias his application of the inspection criteria.

I. Additional Training:

USCG Inspector: The inspector must learn to coordinate his requests
through the diving supervisor and understand the diver's audio transmissions.
He must learn what he can ask a diver to do and be able to pace his requests
so as not to cause the diver confusion. The inspector will have to learn
how to view a CCTV monitor so that he remains oriented and also recognizes
details and color.

Operator/Diver: The entire diving team composed of the divers, diving
supervisor, and diver support personnel will need to train together and
learn the usual expectations of the USCG inspector. Only experienced and
qualified divers should be used so that they can concentrate on learning
how to use inspection tools such as ultrasonic transducers, CCTV cameras,
still photography cameras, and underwater lights.
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J. Estimated Cost: Commercial divers performing underwater hull cleaning
and inspection earn $25/hr. A diving supervisor can expect to earn $40/hr.
while diver support personnel earn $10/hr.

K. Recommendations: The us'e of divers in underwater inspection of ships
is recommended. The commercial experience has been positive and the degree
of development of this technology is more than adequate for an inspection.
Although the diver will primarily collect the data, he can be called upon
for an opinion if he also happens to be a certified welder or NDT tech-
nician. Careful planning of the inspection by the USCG inspector, diving
supervisor, and divers will avoid delays, lost data, and accidents. Internal
guidance for minimum standards should be established for the competency of
the diving team, and for the inspection equipment to be used. Above all, the
inspection site proposed must be carefully considered.

General Technology: Television, Movie & Photography Code: 02

Specific Description: Closed Circuit Television (CCTV), movie film and
still photography are useful in monitoring an underwater inspection and
making a permanent record of visual information. Typical CCTV and photography
systems are shown in Figures 3-1, 3-2, 3-3, and 3-4.

Applied to Inspection Requirements: All

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Generally, the state-of-the-art perform-
ance is good. Second generation underwater CCTV units are definite improve-

ments over earlier models. Closed Circuit Television (CCTV) is available in
both black and white (B&W) and color. Three camera sensor types are most

commonly available (BID 157):

1. The vidicon is the most common and all-purpose sensor.

2. The silicon intensified target (SIT) sensor is 2000 times more sensi-
tive than the vidicon and is used under low-light conditions. The SIT
can essentially double the viewing distance; however, the quality of the
picture is not as sharp as from a vidicon. The SIT is mounted in the
cameras on Hydro Product's remote controlled vehicles used for inspection
in turbid waters (BID 229).

3. The silicon diode array (SDA) is similar to the vidicon except that
the light sensing surface is an array of silicon diodes which are rela-
tively immune to burns from bright light. These sensors are mounted on
cameras which are used for photographing welding or other bright-light
work. The salient features of several underwater CCTV systems on the
market are compared in Tables 3-2 and 3-3.
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DIVER UNIT

TC 125 Miniature
t Television Camera

Diver Unit junction
mold, communications
cable can be plugged/
unplugged underwater

Wide angle
water corrected
optics standard

Thallium Iodide Pistol Grip completely

Diver Held Light isolated from electrical
connections

The diver unit consists of Hydro Products' Model TC-125 One of the most unique aspects of the system is the ability to
Miniature Television Camerp and LT-8 Diver Light shown above. produce good video pictures in low light level environments and
The camera is completely self-contained, less than three inches in dirty water. This visibility is due to the use of a thallium iodide
diameter and 18 inches long. It can be remotely focused from gas discharge light source. The 250-watt lamp emits its light
three inches to infinity by the operator at the surface control energy in the region of maximum transmission in water, and
unit. The thallium iodide lamp and camera are mounted on a which also falls within the maximnm response region of the
pistol grip handle and can be carried in one hand. Weight of the television camera's vidicon. The result is underwater viewing
complete diver unit underwater is less than 5 lbs. greater than that of a diver under identical conditions.

COMMUNICATIONS MASK

Rubber Face Seal
and Hood. The Kirby Morgan Model KMB-10 Band

HeadHaress spier)Mask was designed for use by a diverHead Harness (spider) •receiving air or mixed gas supply through
retainer a hose from the surface, or a scuba tank.

body It is an extremely comfortable maskEarphone body allowing long duration dives. Included in

this unit are components for full
-Nose and ear equal- two-way communications to the surfaceSSteadyflow izing device through the system cable.

lDemand regulator The main body of the mask is fabricatedof fiberglass which is non-corrosive,
D-oemandregulator durable, and non-conductive. There are

adj regt two breathing systems - demand and

Hookah face or - steady flow, IThe demand system is

tank air adjustable over a range from 40 to 200

connection psi over depth pressure. All metal
Communications components are brass or stainless steel.
cable (can be
plugged and unplugged

Exhaust valve 
underwater).

Figure 3-1 Low light level underwater closed circuit television
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SURVEYOR
DUAL PURPOSE WORK TV SYSTEM

Hydro Products
A TETRA TECH COMPANY

Figure 3-2 Closed circuit underwater television
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I 7E ý ".. -,
LSTEREOSCOPE TELEVISION SYSTEM

MODEL ST-1000

STEREO CAMERA ASSEMBLY
FOR SINGLE COAX OPERATION

MODEL ST-1000
CONTROL MODULE

STEREO CAMERA ASSEMBLY
FOR DUAL COAX OPERATION

APPLICATIONS

* Stereoscopic television systems for three-dimensional viewing are now available for offshore applications

* Positioning tasks using manipulators or other work systems

* Precise control of remotely manned vehicles

* Inspection and video tape documentation (diver or vehicle)

* Enhanced optical search 9nd detection

* Real time and recorded stereoscopic bottom mapping and site surveys

* Subsea equipment positioning in drilling and production operations

* Mating of structures in offshore construction

Figure 3-3 Stereo closed cirucit underwater television
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Camera systems are offered as diver hand-held, helmet mounted, and remote
control vehicle mounted. Helmet wounted systems offer freedom of movement
for the diver. Three helmet mounted systems were compared by the Naval
Coastal Systems Center (BID 12), and a summary of the test results is
provided in Table 3-4.

When it comes to viewing large areas, e.g., the flat bottom of a tanker,
divers cannot cover the area in a reasonable time or with any degree of
accuracy, because of fatigue, life support limits, and navigation problems.
Remote controlled vehicles such as Scan, manufactured by Harwell Research,
are superior for this purpose (BID 131). Scan has three cameras; two
CCTV cameras, one for wide area viewing, the other for close-up viewing,
and one 35 mm camera for detailed close-up color pictures. The cameras
are mounted along with viewing lights on a self-propelled frame.

Where greater detail of image is needed of certain areas, film photography,
either 35 mm still or movies, is superior. A variety of diver held systems
are available, some with 400 ASA film capability for very low light con-
ditions. Stereo photography can be used for accurate three dimensional
pictures of corrosion pits, gouges, and dents.

C. Research Underway for Advancing Technology: Manufacturers would
not identify specific R&D being pursued to advance this technology in
order to maintain their competitive edge. In general one can expect more
compact equipment since the electronics are built up with the ever shrink-
ing solid state chips. Improvements in lenses and camera resolution can
also be expected.

D. Application to Inspection Requirements: Divers visual inspection of
ships are adequate for only small localized areas. However, when it comes
to inspecting a large hull, a diver is limited by the following: (BID 110)

1. Length of time he can spend in water at a given depth.

2. Fatigue, experience, technical knowledge, memory, and the ability
to interpret and describe what he sees underwater.

3. Problems with orientation.

CCTV has made several advances over recent years, especially in color
systems. CCTV improves upon the diver limitations by: (BID 110)

1. Allowing simultaneous renmote surveying by an expert inspector
either concurrent with the diver survey or later with video tapes.

2. Compensating for human optical limitations and actually improving
images.

3. Reducing diver time and expense.

4. Providing communications with the topside inspector to assist in
orientation.
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E. Advantages of Technology: Hand-held units have an advantage over
helmet mounted units in viewing confined areas. However, helmet-mounted
units allow for more diver freedom of movement when inspecting large areas.
Units are available which can easily be attached and removed from a diver's
helmet and should be preferred (BID 114).

For general overall inspections, the CCTV is the most often used because it
can be operated without film limitations, and be simultaneously viewed by
an inspector (who generally will not be a diver) topside via a CCTV monitor.
Where closer detail is desired of specific areas, particularly in murky,
turbid waters, photograph inspections can be conducted with 35 mm still,
or 8 or 16 mm movie cameras (BID 39). Dealers claim that with the proper
combination of camera and lights, better pictures can be produced than
what is viewed directly with the diver's eyes (BID 157). Good pictures
"have been claimed of ship's hull damage taken in water with only one foot
visibility (BID 157). Using stereo photography, a good assessment of
corrosion, pitting, cracks, blisters and thickness of marine growth to an

A accuracy of 1/64 inch can be expected (BIDS 163 and 165).

Color CCTV or photography offers many advantages over B&W (BID 39). With
color photographs one can identify the onset of corrosion and marine
fouling with much greater accuracy, in particular if the area of inspection
is painted in a contrasting color. Color pictures can be used to detect
fatigue or crystalline failure cracks since cracks reflect a whole pris-
matic range of brilliant diamond-like color flashes.
Disadvantages: Color CCTV images are generally less sharp than B&W CCTV
because the sensor is generally less sensitive and has fewer lines of
resolution. Film movie photography is very limited in capacity (with only
a few minutes of film available per cartridge) and also requires processing

4 for results; thus, it is not suitable for general overall hull inspections.

F. Problem Areas & Anticipated Difficulties: Many problems have been iden-
tified during the development of underwater CCTV. Visibility in poor water
conditions will limit inspection sites. Limited field of view requires
careful diver use to ensure the entire hull is inspected. Clarity of remote
viewing is limited by the camera, recorder, and monitor. Optical abbera-
tions, such as refraction, distortion, loss of sharpness, depth of field of
images, and varying light conditions can affect the quality of the picture.
And finally, the video tape reviewer may have problems with orienting him-
self and have difficulty distinguishing between looking straight up at a
horizontal surface vs. looking forward at a vertical surface (BID 213).
It is also anticipated that stereo photography of hull surfaces in turbid
waters will be difficult.

G. Proposed Remedies: Many of the anticipated problems can be overcome
by using a system designed for the conditions, with matched camera sensi-
tivities (sensor type), light source, power availability, etc. Even in
clear water conditions, the blue-green color of sea water filters out reds.
Therefore, a camera should have maximum sensitivity in the blue-green
spectrum (BID 157). A good underwater hull inspection cannot be conducted
in very turbid waters (BID 12) with even the best equipment. Therefore,
selection of the inspection port is equally important.
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The field of view as well as improvement of color pictures is enhanced by
using wide-angle (WA) lens. Using a WA lens allows closer focusing, thus
less color absorption in the blu!-green water (BID 39). Clarity of remote
CCTV is improved with larger (19") viewing screens when the camera and
recorder are also designed to provide better resolution. Optical abbera-
tions can be compensated for by using self-correcting lenses (BIDS 48, 110).
Ensure that the cameras dynamic range for adjusting to light changes is
high, on the order of 10,000:1, or greater, will improve picture quality
in light changing situations. Displaying on the video tape the vehicle
"depth and pitch angle assists in viewer orientation.

The stereo photography camera should be placed inside a clear water box
which in turn is placed against the surface to be photographed. Pictures
are easily taken since camera aperture, shutter speed, and focus settings
are fixed.

H. Impact on Pass/Notify/Fail Criteria: Critical decisions should not be
based on underwater CCTV alone. The inspector should insist on still color
photographs when there is any doubt.

I. Additional Training:

USCG Inspector: The USCG inspector must learn how to interpret CCTV

"pictures on a small screen and learn to understand the diver's remarks under
less than optimum communication conditions. Twin screen monitors are avail-
able which allow simultaneous viewing of two films taken of the same area
at two different periods to easily show the deterioration over time.

Operator/Diver: Extensive training of divers television picture taking
techniques will be required if the video tapes records are to be of any
consequence.

J. Estimated Cost: Cost figures for different systems are included in
Tables 3-2 and 3-3.

K, Recommendations: Underwater CCTV provides the USCG inspector with a
view of the surfaces being inspected and as such is invaluable. Because of
distortions or lack of resolution the CCTV should be augmented with color
movie or still photography.

General Technology: Light Sources Code: 03

Specific Description: Light sources are used with underwater closed
circuit television systems, photography, and general area visual inspection.

Applied to Inspection Requirements: All
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A. Status: X Operational (see par. B)_•X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Several kinds of lights are available.
To recreate the full color spectrum with all reds included, the subject must
be illuminated with a full range white light, best from a full range quartz
iodine or xenon arc lamp for television or xenon strobe arc for still photog-
raphy (BID 39). Monochromatic gas discharge lights cannot be used for color
photography since reds would appear gray or black. Some companies, including
Hydro-Products, Inc. (BID 157) offer hand-held lights with interchangeable
bulbs for different applications.

C. Research Underway for Advancing Technology: The U.S. Navy is con-
ducting tests in Panama City, Florida to determine how to overcome back-
scatter effects on CCarV pictures. Byrnes Oceanographics continues to be a
commercial leader in underwater lighting and is conducting in-house research
on improved reflectors.

D. Application to Inspection Requirements: Light sources provide for diver
visual inspection, and illumination for underwater television and photography.
Several types are available; large lights that can be mounted on Remote
Controlled Vehicles (RCVs); hand-held lights that can be used for underwater
television or visual inspection; small lights which may be mounted on diver's
helmets for small area inspections; and, strobe lights for underwater photog-
raphy.

E. Advantages of Technology: The four commonly available light sources
with their individual advantages and disadvantages are listed below.

1. Tungsten Quartz Iodide (Halogen or Xenon Incandescent Lights)(BIDS 39,
157, 228, 230).

Advantages:

•-1 a. Best for color photograph; good to about 10 - 15 feet.

b. Simplest power requirements - AC or DC.

C. Instant turn-on; no warm up time required.

d. Low initial cost; however, lower life than gas discharge lamps.

Disadvantages:

a. Low efficiency of light transmission compared to gas discharge
lamps.

b. Spectral output very sensitive to varying line voltage.

2. Mercury Vapor Gas Discharge Lights (BIDS 49, 157).
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Advantages:

a. High efficiency of light transmission; better than triple that! of incandescent lamps.

h. Bulbs have very long life; approximately 5 - 10 times that of
incandescent lights.

C. Much better illumination for B&W photography than incandescent
lamps.

Disadvantages:

a. Good for black & white photography only.

b. Expensive; requires electric ballast unit.

c. Requires 7 - 25 minute warm up time, depending on bulb size.

3. Sodium or Thallium Iodide Gas Dtscharge Lights (BIDS 39, 159).

Advantages:

a. Best of all types for B&W photography.

b. Maximum efficiency of light transmission; 4 - 6 times that of
incandescent lamps.

Disadvantages:

a. Not suited for color photography.

b. Bulbs have shorter life; only about 10% of the life of mercury
vapor lights of the same size.

C. Expensive; requires electric ballast unit.

d. Warm up time necessary; similar to mercury lamp.

4. Ballastless Gas Discharge Lamps.

Advantages:

a. No bulky and expensive external electrical ballast needed.

b. Partial instant light source (from incandescent element).

c. AC or DC operation.

d. Variable intensity capability.
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e. Efficiency equivalent to mercury gas discharge lamp.

f. Lower initial cost than gas discharge light.

Disadvantages:

a. Cannot be used for color photography.

b. Warm up period required similar to gas discharge lamps for full
illumination capability.

F. Problem Areas & Anticipated Difficulties: Backscatter and glare may hinder
diver and/or result in poor CCTV pictures. Lighting system and CCTV system
must be matched for optimum performance and adequate light/frame overlay
(BID 174). Regardless of light type or intensity, due to the quick absorption
characteristics of long-wave red light in water, the only way to recreate a
full spectrum for color photograph is to get closer to the object with wide-
angle reflectors and optics (BID 48). Even with 1,000 watt quartz-iodide
lights, one can only get balanced color to approximately 2 meters. In cases
where the subject is very large and must be viewed from a distance, the
natural blue of the water must be accepted.

G. Proposed Remedies: Since the amount. of backscatter will vary with
turbidity, the lights should be equipped with portable auxiliary reflectors
designed to scatter light in the near field so that the CCTV camera can be
set up for optimal performance in either turbid or clear water conditions
(BID 213). To ensure that lighting and CCrV equipment are properly matched,

buy package systems which match light types and intensities with camera
capabilities for different applications (BIDS 48, 49, 138, 157, 176). To
avoid hot spots, choose equipment with reflectors which spread light out
evenly (BIDS 48, 230). Flash strobes which are used with still photographic
cameras provide best capability to penetrate extreme turbid waters (BID 16).
Where motion pictures are necessary, choose inspection sites whose water
conditions are compatible with equipment limitations.

H. Impact on Pass/Notify/Fail Criteria: Insufficient or improper lighting
may not permit inspector to discern size and depth of damage or result in
poor photographic results.

I. Additional Training:

SUSCG Inspector: USCG inspector needs to discern details through
backscattei.

Operator/Diver: Divers will need to learn how to pan and regulate
output. They must be trained to distinguish colors underwater, in partic-
ular when viewing large objects, e.g., ship's hulls.

J. Estimated Cost: Estimated costs of currently available equipment are
as follows:

Strobes for still photography (BID 16) $260 - 800 (1975$).
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Gas Discharge Hand Held Lights (BID 157, 174, 176) $560 -1,000 (1980$)

a. Spare bulbs
Thallium Iodide $25 - 300
Mercury Vapor $25 - 490

Helmet mounted (BIDS 174, 176) $275 (1980$)

a. Spare bulbs $15

b. Battery Pl.ck $300 - 375

C. Battery Charger $95 - 125

K1 Recommendations: The USCG should remain abreast of the latest underwater
developments.

General Technology: Communications Code: 04

Specific Description: Communications are used between the diver and
topside inspecto': for coordinating hull inspections, and for locating a
diver underwatei.

A. Status: x Operational (see par. B) x ULgder Development (see par. C)

B. Present 1980 State-of-the-Art: The best communications systems available
are those wbich are integrated with the diver's mask and are part of a closed
circuit television system since the voice signal is transmitted over cable

(BID 49, 88, 138, 157).

C. Research Underway for Advancing Technology: To assist diver orien-
tation underwater, two underwater communications systems are under develop-
mental testing and are available for evaluation. One system utilizes simple,
lightweight beacons attached to the diver. The signal is received at two
or three stations topside and the location of the diver can be determined by
trigonometric methods, The Naval Coastal Systems Laboratory (NCSL) is in
the process of developing a diver's navigation system. Using two acoustic
transmitters attached to the hull of ship, the swimmer is located on an
X - Y plotter via a LED readout on the diver mounted receiver unit. Accuracy
with two transmitters is ± 2 feet. Accuracy could be improved with a third
transmitter (BID 114).

D. Application to Inspection Requirements: Clear and direct, communication
between the USCG i.nspector on deck and the diver below is essential since
diver receives instructions and gives a running account of what he sees and
feels with his fingers and palm.
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E. Advantages of Technology: Two way underwater communications usine
the hard wire connection through the umbilical provides clear voice trans-
missions that allow the diver to describe his findings immediately. The
inspector is able to maintain instant and continuous control of the in-
spection. Acoustic beacons allow the inspector to monitor the divers
location and helps him direct the diver to different points of interest.
Disadvantages: The diver is restricted in his movements by the umbilical
contaiuing the communication cable. Since the microphone is near the
divers mouth, the diver's breathing sounds are a background noise to the
transmission.

F. Problem Areas & Ant~cipated Difficulties: Misunderstanding and delays
in the inspection can be expected until the inspector/diver teams learn to
communicate. Use of helium in the air supply scrambles the diver's voice
making communications difficult. Since divers move around into different
environments, the audio levels vary considerably.

G. Proposed Remedies: To avoid communication misunderstandings between
the diver and inspector, use the best available equipment and attempt to
use the same pair of persons whenever possible. If helium is used, ensure
communications system has a helium speech unscrambler (BID 157). Ensure
communications system is equipped with Automatic Gain Control (AGC) ampli-
fiers to level out audio response (BID 138).

H. Impact on Pass/Notify/Fail Criteria: Distorted communications or mis-
understood questions and answers could contribute to a wrong decision on the
part of the inspector. Photographic or measured data should be used in con-
junction with any audio information in arriving at a decision on the criteria
under consideration.

I. Additional Training:

USCG Inspector: Inspectors should acquire correct vocabulary and use
it consistently to minimize communication mishaps. Also, the inspector
should learn what conditions may distort the diver's transmission. In addi-
tion, the inspector must learn to understand the visual display of the diver
location sound system so he can direct the diver's movements.

Operator/Diver: The diver should acquire correct vocabulary and use
it consistently and learn to speak in a manner that results in a clear trans-
mission. The diver must be familiar with terminology and understand how the
audio signal can be distorted.

J. Estimated Cost: Sub Sea Unit $980.00 (BID 49). Underwater Wireless
Comminication System $800 (1970) (BID 18).

K. Recommendations: There now exist communications systems that provide
clear transmission that will provide adequate communications between the
diver and the USCG inspector.
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General Technology: Submersibles, Manned and Remote Controlled Code: 05

Specific Description: Submersibles can be used to reduce the diver's
time in the water during an inspection since they can cover a larger area
in less time. Remote Controlled Vehicles (RCV) are more applicable to ship
work since depths are usually less than 100 ft. Manned submersibles would
be useful if it became necessary to inspect or repair an offshore oil plat-
form at greater depths or in very cold waters. The cost of such vehicles
and the required support system usually eliminates them from general con-
sideration. An RCV system is shown in Figure 3-5.

"A. Status: X Operational (see par. B)__X Under Development (see par. C)

B. Present 1980 State-of-the-Art: The basic tethered, self-propelled
remote controlled vehicle (RCV) has been operational since the early 1970s
and consists of a vehicle, umbilical cable, and shipboard control/display
panel. In some cases, an underwater clump or launcher is included for the
purposes of isolating the vehicle from the main cable dynamics resulting
from surface vessel motion, and to minimize the effects of cable drag and
chances of entanglement (BID 157). These vehicles carry one or two cameras
to provide real-time CCTV information. In addition, some systems are
equipped with still cameras, stereo cameras, and search devices. Their
most useful function currently is in underwater hull inspection. The flat
bottom hull of a 380,000 DWT vessel can be inspected in approximately 2-1/2
hours (BID 59). The most effective RCVs are designed with several viewing
ports for maximum visibility (BID 172). Most vehicles lack the ability to
hover in mid-water (BID 156) unless attached to the hull. Some submersibles
are equipped with manipulators and work tools, e.g., drills, wrenches,
grinders, brushes, for limited underwater maintenance capabilities. Mission
endurance and effectiveness of a manned submersible are limited by the power
supply, life support system, safety features, and size limiting access to
confined areas.

C. Research Underway for Advancing Technology. Another type of RCV
applicable for underwater hull inspections is the untethered, free-swimming
RCV which is still in the research and development stage. These vehicles
will be designed for preprogrammed courses using microprocessors (BID 42d).
Work is still needed to increase mission duration, incorporate a real-time
command control link, and extend overall. system flexibility and task capa-
bilities (BID 172). Future plans are to fit RCVs with the capability to
perform hull and paint gaging (BID 156) and NDT inspections (BID 231).

D. Application to Inspection Requirements: Remote Controlled Vehicles
(RCVs) and Manned Submersibles are needed for inspection when divers cannot

be used economically for extended operations due to poor weather, cold
water temperatures, night-time operations, depths exceeding 130 feet, or
areas too large to cover (BID 48). RCVs equipped with CCTV systems may be
used to reduce diver saturation by presurveying the site to ensure that
proper inspection tools are present (BID 231). RCVs can also be equipped
to provide light while a diver is inspecting the ship's hull.

39



/CONTROL STATION DEPLOYMENT UNIT

POWER SUPPLY CONTROL/DISPLAY HAND CONTROLLER

A 1  VEHICLE

STROBE FLASHER

40

- ~ LIGHT



E. Advantages of Technology: The primary advantage of manned submersibles
is the ability to deliver a human to the underwater inspection site and sup-
port him in a comfortable, one.-atmosphere environment. Untethered RCVs have
the advantage of not having an umbilical to become fouled or breaking.
Disadvantages: The primary disadvantage of an untethered RCV is the lack ¶

of a high-resolution real-time video link. Current untethered systems under-
development are further limited by insufficient real-time control functions,
as well as relatively short mission capabilities. The developments costs are
high so their eventual price will be high.

F. Problem Areas G Anticipated Difficulties: Manned submersijbles cannot be
used in confined areas or shallow water, cannot hover in midwater, and areLi expensive. Tethered RCVs suffer from fouling and severing of the umbilical
cable, difficulty to control in rough waters, loss of control during power
losses, and difficulty in locating the position of the vehicle.

G. Proposed Remedies: Use of manned submersibles should be limited to
large flat areas such as hull bottoms and to supplement diver surveillance
in restricted areas. RCVs should be equipped with improved acoustic posi-
tioning systems. Martech International, working on the problem, reports
that recent tests of an inertial navigation system indicate that positioning
accuracies of t 15 cm may be attainable (BID 156). Currently, the most
reliable means of keeping track of the position is by monitoring the depth
and heading readouts from the RCV as it moves along its route (BID 60).
Some ships paint a stripped grid system on the flat hull which can be used
like a road map. These grid lines last up to 4 years and require drydocking

to paint (BID 131). Problems with entanglement and severing of the umbil-
ical cable are minimized by using the smaller, more maneuverable RCVs and
using a clump or launcher to eliminate surface wave effects (BID 157). The
RCV power supply should be backed up by a small battery to prevent power
surges or losses in the main supply which may cause loss of RCV control.
Underwater hull inspections will have to be scheduled during relatively
calm sea conditions, due to the hovering limitations of RCVs in rough
water. Remote operation of inspection tools normally hand held will re-
quire evaluation to compare accuracy of readings and locatioa verification.

I. Additional Training:

USCG Inspector: The inspector mnust learn how to interpret the CCTV
picture transmitted by the RCV.

Operator/Diver: Manufacturers who sell RCVs generally include in the
cost of the RCV a program to adequately train the user of the system.

J. Estimated Cost: Tethered RCVs cost $50,000 to $400,000, depending on
manufacturer, model, and options. R. T. Wallace in a study for the USCP
has compared the specifications of 50 different RCVs in Appendix B of
BID 172.

K. Recommendations: Many manufacturers lease RCVs which may be a valuable
asset during an underwater inspection.
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General Technology: Ultrasonic Gaging Code: 06

Specific Description: Ultrasonic Gaging, using a diver to place the
transducer on the surface being inspected. The instrument readout Is
monitored and recorded topside. Two available underwater ultrasonic gages
are shown in Figures 3-6 and 3-7.

Applied to Inspection Requirements: 101, 102

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Commercial units are available and sev-
eral offshore firms use this technique to inspect drill rigs and pipelines.
In-water ship surveys have also used this technique. A permanent record can
be retained and computer averaging of small area readings is available.
Measurement is independent of water temperature and turbidity.

C. Research Underway for Advancing' Technology: Remote controlled and
manned submersible are being developed for underwater NDT work. (BID 118)

Ultrasonics have been used with limited success for weld flaw detection.
However, the technique is difficult and requires a significant amount of
diver/topside monitor coordination. Research is underway to process flaw
detection signals with a computer to improve capability. Presently good
only for coarse flaw detection. Magnetic Particle testing still primary
means for surface flaw detection.

Ultrasonic Image Convertor Tubes (UCIT) (BID 118) are under development
which will project actual image of what is being measured. Current status
is that picture resolution requires improvement to obtain desired accuracy.

Acoustical holography uses a matrix of ultrasonic transducers, focused to

inspect each point of a weld volume. The phased signals received at the
several transducers are processed to obtain a focused acoustic holograph
(3-dimensional image of object). The system appears capable of detecting
cracks, but requires further R&D. It is especially useful for surveillance
work ii, murky water, but appears unlikely that it could be used as a pri-
mary in3pect~ion tool for evaluating welds (BID 27). Holosonics Inc. is
testing a system which is designed for application by submersible manipu-
lation ySytems or manually by divers. The flaws can be viewed in real
time or recorded for magnified close-up inspection. Acoustic Holography
may eventually be used for determining the extent of fouling that arises
on a ship's hull (BID 114).

D. Application to Inspection Requirements: Gaging hull rlate thickness
with underwater ultrasonic instruments would satisfy part 3f the Inspection
Requ!rements for Hull Plating (I01) and Welds & Rivets (10.).
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Figure 3-6 Ultrasonic gage with microprocessor
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;; UNDERWATER
GAGING SYSTEM

PANAM ETRIcs MODEL 5222UG

MODEL 5222UG
N Totally self-contained, diver operated unit, reduces

surface support and eliminates long connecting
cables.

t Increases diver measurement productivity and
reliability.

N Pressure tested to 1000 feet.
N Small and lightweight enough to be easily

transported by a diver.
i l U Works with most commercially available masks and

helmets without reducing diver mobility or safety.
0 Makes reliable measurements from 0.125" to 10.0
* Eight-hour battery allows plenty of productive diver

* Idowntime.
a Rugged welded aluminum housing cerries a full year

warranty.

, m i I

DESCRIPTION
The Model 5222UG underwater gaging system is an Operation in the field is easy. After a simple topside
ultrasonic thickness gage designed to make accurate calibration procedure, the gage electronics are slid into
measurements on subsea structures and pipelines to the instrument housing. A Lexan® faceplate seals the
depths of 1,000 feet. The system consists of an front of the housing and allows the diver to view the LED
ultrasonic thickness gage, an instrument housing, a Digital Display clearly.
breastplate mount, a cable, and a transducer. These The breastplate mount permits the housing to be re-
components have all been engineered to meet the tracted against the diver's chest for transport or work
rugged demands of underwater work, and are covered surface preparation and then folded out for convenient
by a one year limited warranty.* viewing of the display while making thickness measure-

ments, The breastplate muunt is designed to be used
APIAINwith most commercially available masks and helmets
-APPLICATIONS without interfering with diver mobility and safety.
The Model 5222UG provides a way to make accurate, Ultrasonic thickness measurements can be made ac-
reliable thickness measurements in underwater appli- curately over a range of 0.125" to 10", depending on the
cations. Because it is a self contained, diver operated material type and condition and the probe selected. Ac-
instrument designed for independent underwater opera- cess Is required to only one side of the structure, and
tion, the 5222UG eliminates the need for surface sup- measurements can be made rapidly with minimal sur-
port and long, cumbersome connecting cables, and face preparation. Ultrasonic thickness measurements
allows the diver to considerably increase his measure- can be used to detect excessive thinning that could
ment output and productivity, seriously weaken the material.

*excluding the transduver and connecting cable.

Figure 3-7 Diver operated ultrasonic gage
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E. Advantages of Technology: Little diver training needed to operate
equipment. Corrosion thickness may be measured independently of hull
plating thickness. High Sensitivity - will detect "tight" cracks. Meas-
ures thickness of any material.
Disadvantages•: Areas to be gaged must be prepared and cleaned. Difficult
to gage complfx shapes. Usually no permanent record. Surface roughness
can affect measurements.

F. Problem Areas & Anticipated Difficulties: Proper instrument calibration
and operation mandatory for correct and reliable readings. Exact location
of gaged area difficult to establish without a grid painted on the ship's
hull. Contact transducer must have surface contact for accurate measure-
ment, erroneous readings given if placed over corrosion pits.

G. Proposed Remedies: Firms providing ultrasonic gaging services must
prove calibration, operation and interpretation capabilities. Ship owners
should routinely paint grids on hull with regular drydock painting.

Ship plating diagram may be used to locate gaged areas for general survey
and use of acoustic beacons on diver and listening transducers at known
hull locations may be used to pinpoint the diver's position.

Use focused immersion transducers vice contact transducers on plating with
corrosion pits.

Overcome measurement errors by feeding data into a computer and average
several (hundred) measurements.

H. Impact on Pass/Notifyl/Fail Criteria: The only impact recognized prior
to implementing underwater inspections is the inspector's own lack of con-
fidence in the underwater readings, resulting in a more conservative appli-
cation of wastage criteria.

I. Additional Training:

USCG Inspector: None. Results of survey can be recorded, processed,
and.presented to the inspector in a standard, easy to interpret form.

Operator/Diver: Qualified diver must also be trained as an ultrasonic
technician and certified by a recognized organization.

J. Estimated Cost: $1,495 to $3,200 for standard unit; $25,000 with micro-
processor.

K. Recommendations: The hull gaging inspection requirement appears satis-
fied by underwater ultrasonic methods.

45



General Technology: Magnetic Particle inspection Code: 07

Specific Description: Underwater nondestructive inspection for cracks
employs a slurry of dyed magnetic particles, a pair of magnets, and an
adhesive tape to make an impression of the crack. A commercial MPI kit is
shown in Figure 3-8.

Applied to Inspection Requirements: All

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Underwater use of magnetic particle
inspection (MPI) has been completely satisfactory since it is not affected
by water temperature. Since it is a diver employed method, it is dependent
on diver's skill. Underwater tests performed by NCSC (BID 115) demonstrated
that electromagnets (AC powered) were superior by a large margin to perman-9 ent magnets which were considered ineffective. Both magnetic rubber and
fluorescent magnetic particles in a water base were effective inspection

materials. Magnetic paint (magnetic flakes in an oil base) proved unsatis-
factory. Magnetic rubber (magnetic particles in a rubber base) produces
a hard copy of results. However, rubber base takes a long time to set in
cold water. A hard copy may be obtained of magnetic particles by pressing
a putty based tape over particles. Also video or photographic pictures
may be recorded underwater. Magnetographics has been used with some success
on relatively flat surfaces (BID 27). A magnetic tape is placed over weld
to be inspected and an image is recorded. Analysis of weld is performed
topside by a qualified inspector using a special playback recorder. Eddy
current testing has been used with success recently. It is similar to
MPI without the use of any magnetic particles or tape. An electrical
current is placed around area to be inspected. An impedance charge which
will result across a flaw is measures and analyzed. Eddy current testing
is successful in small scale applications. Can be used for not only
surface flaw detection, but also used to measure paint thickness, corro-
sion thickness, and plate thickness, (BID 127); is adaptable to computer
data processing.

C. Research Underway for Advancing Technology: Det Norske Veritas
(BID 118) is experimenting with MPI methods to measure crack depth.
Another method of crack detection which doesn't use particles or tape
material is the Hull Effect Transducer. These transducers measure flaw
leakage around cracks. This information may be processed through a
computer for accurate topside image reproduction for analysis by a
qualified inspector.

D. Application to Inspection Requirements: Magnetic particle inspection
may be used to detect minute cracks in any ferromagnetic part of the ship
such as hull, rudder, sea chest, through hull fittings, and tailshaft:
MPI is particularly useful with highly stressed, dynamically loaded assem-
blies such as tail shaft and rudder stock.
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THE BLACKBIRN

Preserving the integrity of the increasing number light inspection. The magnetic probe is switch-con-
of underwater pipelines and steel structures in the troIled as well, the rubber-covered toggle mounted
oil patch is the growing concern of the oil industry, on the power pack at the diver's fingers.
To help discover the small leaks and minor fractures The probe is manufactured by Texas Magnetics of
before they become major disasters, we designed Houston, for whom Birns Oceanographics will be
the BLACKBIRN", a multi-task, "black light" power the international distributor. A six-foot power cable
pack. from the power pack to the probe itself allows the

The BLACKBIRN is many things: an ultra-violet diver sufficient freedom to manipulate both probe
"black" light for visual inspection of the fluorescent and pack.
chemical particles to be applied by the diver; a Rather than utilizing an additional ultra-violet
"white light" to illuminate the diver's underwater glass filter in the system, BOI has been successful in
path as he descends to the job as well as to ilium- incorporating the filter coloration directly into its
inate his work area; and a 12-volt DW magnetic front glass port for design simplification.
probe with which to align the metal particles in the The BLACKBIRN is priced out as a system. It in-
applied chemical solution. It is all contained within cludes the power pack with black light, magnetic

probe and cable, the adjustable white light, ground
one modular system. fault interrupter, and 500 feet of 14/3 AquapreneO

The white light (a Birns Oceanographics 12-volt, cable. The system bears the BOI Catalog number
50-watt AC Snooperette"u) is controlled by a finger- 7000. Birns-O Aquaprene is available in continuous
tip switch so that it can be doused during the ultra- lengths to 1000 feet.

.L LB
0 BIRNS Oceanographics, Inc.

Figure 3-8 Magnetic particle inspection underwater

447



E. Advantages of Technology: MPI is the best means for detecting surface
flaws and provides an instantaneous picture of the flaw. The detected flaw
may be video recorded or imprinted for topside analysis. Magnetographics
can measure the depth of cracks and requires less diver skill than particle
MPL. Eddy-current testing does not require paint removal prior to inspec-
t ion.
Disadvantages: When using MPI or magnetographics, the surfaces to be
inspected must be clean to the base metal. Both techniques are good for
near surface flaw detection only. MPI iE currently unable to accurately
measure a crack's depth. The equipment needed for MPI is bulky and requires
a substantial amount of diver skill to operate.

F. Prohlem Areas & Anticipated Difficulties: Accurate location of suspected

crack area and final determination of exact crack location is always a prob-
lem. Cracks which are just discernable by the naked eye in air will be
invisible to a diver looking through a face mask plate and a few inches of
water. The tip of a crack may be invisible even when it contains some
colored magnetic particles. Detection of flaws in turbid, murky water is
difuicult.

G. Proposed Remedies: Ship owners should incorporate the painting of
grids into underwater painting system. Color photographs of the actual
crack should include one high magnification view of the crack tip. Detec-
tion in turbid, murky water is assisted by use of fluorescent particles and
ultraviolet lights.

H. Impact on Pass/Notify/Fail Criteria: Any error which exists between
measuring a crack in air and underwater will have to be considered in
deciding whether a crack needs repair or can be tolerated. This possible
error is unknown.

I. Additional Training:

USCG Inspector: The inspector must learn how to interpret the data
he is presented about a crack he has not actually seen.

Operator/Diver: Training requirements for qualified divers includes
use of MPI above water to become expert in its use. Training underwater
will develop skill to avoid errors produced by fluid environment.

J. Estimated Cost: A complete MPI kit, which would include the magnetic
probes, a Byrnes Blacklight, a supply of adhesive tapes and magnetic parti-
cle mixture, costs about $4600 in 1979.

K. Recommendations: Magnetic particle inspection for cracks can be performed
underwater with sufficient accuracy to permit this NDT technique to be accept-
able to the USCG.
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General Technology: Radiographic Inspection Code: 003

Specific Description: Radiographic inspectLion of hull plating and welds
employs a gamma or x-ray radiation source and a .iensitive film plate.

Applied to Inspection Requirements: 101, 102

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Radiographic Testing is not used that
often in underwater applications due to its difficulty of operation and
radiation health hazard that must be controlled. Access to both sides of
the weld of interest is necessary so that film and source may be opposite
to one another. Film can be inside or outside of plate. If in water,
the film is waterproofed with polyethylene sheet and the source (gamma or
x-ray) machi, ne is inside;the two components can be reversed. Commercial
units are now available,.

C. Research Underway for Advancing Technology: The National Bureau of
Standards and several universities are studying neutron radiography as a

replacement for gamma and x-ray radiography. The greater detail and sensi-
tivity to nonmetallic materials of neutron radiography are expected improve-
ments. Submersibles are being developed to perform NDT work which will
solve the problem of radiation exposure.

!ii D. Application to Inspection Requirements: Radiographics can be used to

detect surface and subsurface flaws in welds underwater.

E. Advantages of Technology: Radiographic NDT does not require cleaning
of the hull to be used effectively. The exposed film provides a permanent
record of the inspected area. The system has been used reliably and effec-
"tively by the industry. There are material limitations as there are with
the use of magnetic particle NDT.
Disadvantages: Access to both sides of the area being photographed is
necessary. Radiation exposure to the diver is a health hazard and must be
closely controlled. The system is not very sensitive, The flaw must be
2 percent of the hull gage to be detected (BID 156). The equipment is
difficult to use on complex geometrics. Since water is a radiation absorber,
the water must be displaced between the source and the area being inspected.
This requires a dry housing for the source. Since the film must be devel-
oped, there is a time lag before the results can be aalyzed.

F. Problem Areas & Anticipated Difficulties: Film should be shielded from
backscatter of water. With source in water (outside hull) ,rensitivity and
exposure time increase with distance from hull. Hull thickness must be
known to calculate exposure. Also must match the location of source and
film on opposite sides of plate. Both sides of plate must be accessible.
Radiation dosage monitoring will be required.
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G. Proposed Remedies: Ultraaonic Gaging can ba used to measure plate
thickness and match locations on both sides of the plate.

H. Impact on Pass/Notify/Fall Criteria: At this time there is no known
error produced by the fluid environment so no compensation in applying the
existing criteria is anticipated.

I. Additional Training:

USCG Inspector: Interpretati~on of radiographic films same as for
surface welds, except for backscatter shadows which he must learn to recog-
nize.

Operator/Diver: The qualified diver must also be a qualified radiation
technician. In-air training must be followed by in-wster training to learn
how to adjust power output and how to position both the film and source.

J. Estimated Cost: None available.

K. Recommendations: This is not recommended for unierwater inspection

procedures. It should be used to int;pect welds resulting from hull repairs,
or whenever a weld is considered questionable.

I
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SECTION 4 - COMPARISON OF UNDERWATER TECHNOLOGY

WITH PRESERVATION, MAINTENANCE AND REPAIR

Satisfaction of all inspection requirements by the underwater
technology areas discussed in Section 3 would certainly allow adoption
of a drydock extension policy. However, should the inspection uncover
deficiencies requiring repairs, the ship might still have to be dry-
docked. The ship owner/operator would then be faced not only with
the expense of the drydocking, but the expense of waiting to have the
ship drydocKed since it would not have been on the shipyard's schedule.
For this reason, it is important to ascertain the status of underwater
technology for performing ship repairs. In addition, any underwater
technology that permitted ship preservation and maintenance without
drydocking would also contribute to the extended drydock policy.

As in Section 3, underwater technology now available or very near
commercial development was examined to determine its applicability to
vessel preservation, maintenance, and repair. The resulting underwater
technology codes are the last eight shown in Table 3-1. The evaluation
of these technology areas was similar to that performed in Section 3,
in fact the first three paragraphs of the present format are identical
to those previously used. The discussion in paragraph D of each tech-
nology area is directed as to how it contributes to preservation, main-
tenance and repair. The next four paragraphs on advantages, problems,
remedies, and tre ining are as before. Then safety and environmental
impact are added to the present evaluation, followed by the previously
considered topics of cost and recommendations.

The overall impression of this cowparison is that underwater
preservation, miairtenance, and repair are a feasible alternative to
drydocking. Several techniques proposed have yet to be used, but
there was no obvious technical reason for barring their execution.
The conciervative attitude of ship owner/operators will very likely
be the principle reason certain underwater measures are not immedi-
ately adopted. As the maritime industry gains experience with new
techniques, they will be more easily accepted. Since the first five
Underwater Technology codes were described in Section 3, this section
contains only a specific description pertaining to underwater preserva-
tion maintenance, and repair. All other aspects remain the same.
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General Technology: Diver Code: 01

Specific Description: Divers equipped with umbilicals for air and hard
wire communication or SCUBA gear will work on the ship's underwater parts
to preserve, uwintain. and repair them. A discussion of this technology
is found in Section 3 of this report, where the reader should substitute
supervisor or foreman for the USCG inspector. Generally a diver can
perfrm almost any preservation, maintenance or repair (PMR) task which is
routinely done in drydcck. The particular task may take more or less time
and some results will have to be classified as "tenporary" or "emergency
patch". The retx~va] of propellers and rudder pose the greatest difficulty
because of the size of the objects and the surface area exposed to wave
and current forces. The use of :Lifting pads on the ship's hull and
support cranes from work bprges could give divers the extra lifting force
required for heavy work. Less strenuous work such as welding, painting,
and hull cleaning are now done routinely on offshore structures. Divers
involved in PMR should be certified in some additional skill such as
welding or NUT so that the number of personnel required in the water wouldnot grow to an uncontrollable size.

General Technology: Television, Movie and Photography Code: 02

Specific Description: Closed Circuit Television (CCTV), movie film,
and still photography permit monitoring underwater work and making a per-
manent record of before and after conditions. The topside supervisor can
direct diver activity and keep abreast of progress through CCTV, Detailed
color photographs of damaged areas can be studied by engineers to decide
what repairs are needed. The condition of the coating system can also be
determined from good color photographs, movie, or CCTV. Additional details
on this technology can be found in Section 3 of this report.

General Technology: Light Sc-trces Code: 03

Specific Description: Underwater light sources illuminate the water and
ship's hall to allow divers to work efficiently and safely. The selection
of ligbt sources will depend on the turbidity of the water and the type of
work planned. In a busy work site the power cables for lights should be
grounded and protected against abrasion and tangling. A discussion of
light scurces is presented in Section 3.

General Technology: Communications Code: 04

Specific Description: Communications between divers and topside euper-
visors is essential In performing underwater work. Divers can request
assistance, order down equipment and material, and advise supervisors of
difficulties or hazardous situations. Hard wire communication via the
diver's tether umbilical is preferred, however communication can be maiin-tained to some degree with SCUBA divers also. Acoustic beacon£r attached
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to the diver or his work station can h,'lp keep the diver on slte and inform
topside personnel of the divers location. For more details on conununication
systems refer to Section 3.

V General Technology: Submersibles, Manned & Remote Controlled Code: 05

Specific Description: Manned and remote controlled submersibles have
been in extensive use to perform underwater work on pipelines and offshore
structures. They have the capability of working on a floating vessel, but
must be operated carefully since they will be closer to the effects of
surface waves and currents. Submersibles can provide lighting, monitor
work through CCTV cameras, carry a payload, and operate underwater tools.
Additional information on submersibles is contained in Section 3.

.1

4
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General Technology: Brush Scrubbing Code: 09

Specific Description: The underwater hull can be cleaned of fouling
and oxidized paint by rotating brushes controlled directly by a diver
or remotely by a surface operator. Brush scrubbing is not appropriate
for complex surfaces or confined areas where hydroblasting is often used.
Several brush scrubbing units and an assortment of brush heads are shown
in Figures 4-1, 4-2, 4-3, 4+-4, and 4-5.

A. Status : X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Brush scrubbing of ship hulls today is
based on over ten years of experience which has seen improvements In hard-
ware and technique. Available at cleaning stations around the world are
such systems as SCAMP, Brush Kart, Aqua Kleen, Treliclean and Sea Scrubber
(BID 13, 14, 56, 173, 211). Although different in configuration and capa-
bilities, all these syst ms rely on a rotating bristle brusk and require
diver support to some degree. Interchangeable brush heads pe'mit the re-
moval of heavy barnacle fouling and the light brushing to removl only the
oxidized antifouling paint film. All of these systems require that the
ship be anchored or moored in a protected body of water with at least three
inches of visibility. The U.S. Navy has contracted one firm using SCAMP
units to clean naval vessels. Commercial cleaning stations in Las Palmas
and Aruba routinely clean tankers and cargo ships in a twenty-four hour
period.

C. Research Underway for Advancing Technology: The only research
on brush scrubbing that could be identified had to do with brush bristles.
In the interest of leaving a very smooth surface the bristle materials and
the angle of the bristle are being investigated by the U.S. Navy.

D. Application to Preservation, Maintenance and Repair: Brush scrubbing
is used for preserving and maintaining the hull. By removing fouling the
antifouling paint can be reactivated since the oxidized layer is removed
and a new, toxic rich surface is exposed. Prior to any inspection and
maintenance work on the hull, the surfaces must be cleaned of fouling and
if present, corrosion deposits.

E. Advantages of Technology: Brush scrubbing can extend the service
life bf antifouling paints and help the ship keep a smooth hull surface.
This results in higher speeds and less fuel consumption (BID 23, 25, 26,
86). Since the cleaning operation can be performed while the ship is
loading or unloading its cargo, delays in transit are avoided. Regular
hull cleaning and the accompanying inspection can detect damages which
can be repaired immediately or scheduled for the next port or drydock.
Disadvantages: The disadvantages of brush scrubbing are that it leaves
a less than perfectly smooth surface, depends on the experience and skill
of the diver/operator, and cannot be used in sea chests, propelleis,
appendages, or in confined areas. If the wrong bristles are inadver-
tently employed, the marine coating can be irreversibly damaged.
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The Aqua Kleen
Hull Scrubbing Unit

Fast and easy to use
1 he durable Aqua Kleen Scrubbing Unit cleans hulls quickly and thor-
oughly. It is easily operated because it is almost neutral weight in water.

When ready to work, simply snap in the power hoses. The scrubbing
unit speed is controlled by a single valve and all the diver needs to do
is guide it,

!i'gure, 4-1 Sing,l- brush scrubhtung unit
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"BRUSH KARY' STANDARD EQUIPMENT
0 1 Hydraulic unit 13RM/S comprising the installation of tho equipment on a steel

welded skid:
1 Ai cooled diesel motor of 52 HP

Electric starting to diesel motor lighting and re-charge of batteries ensured by
alternator of 24 Volts,

1 Doub~e bodied hydraulc pump,
1Ai compreasor

1 0il (hydraulc) tank

1 Cootrol panel
1 Safety ai tark.

1 arboo ai cleansing filter
0 1 Wioder with double revolving connection, holding 100 m, (328') of coaia l floatingTechnical hos2 foi BK. Quick release couplns

10a 2 Wneswth evub e rvolvng connection. holding each 80 mn (263) of coaxial floa-ues rio ioti2ng hose, o the 500 DS bruching machin.4s. Quick release couplings,desep ption, 0o Winders with revolving connection, holding each 100 m. (328') of air hose, floating,
for narqhila
2 Underwater b ushing machinea, self propelied, two-way rotating, type 500 OS.

O 1 Daul(swinging) with hand princh.
1 Sling with 3 hooks.

Metal tubed cradle fo he BK
1 Set of A eel sgs for iftng the assembly.

* 1 Brush Kart complete wih ts 3 brushes, fitted with 24 volts lighting system, situated
above the fodwaid hdusl es

rhe entrety as proected by an psonossod cover.
Dimensions :Length 4,54 m. (15 ft) Width 1,50 m ( t ft) Height 1,50 m (5 ft)
Oveaa weight 1600 kg (3400 ha )

igure 4-2 Brush Crart hull scrubbing unit
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Ero~eEclaculairIes - cir'cularS brush&&

0 0

i Figure 4-4 Variety of brushes for scrubbing
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TRELLCLEANO
Method of Operation x

I Catamaran raft with hydraulic power plant

Flxil
exenio

-z: ol

Glas fir r i etin)S issd

Self-propelled brush unit
wvith depth-controlled automatic

* direction switch

*Pol

Joint

Bilge keel

Figtire 4-5 Remote controlied hull cleaning equipment
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F. Problem Areas and Anticipated Difficulties: As in other underwater
_ .activities, the turbidity of the water and the forces from surface waves

and currents can reduce the operating ability of the brush scrubbing
- I systems. Recognition of the true fouling conditions and the type of

"marine coating may not be possible and result in unnecessary work or
even damage to the marine coating. Brush scrubbing of only the hull
will not improve fuel consumption if the fouling in the stern area is
not cleaned also.

G. Proposed Remedies: Experienced brush scrubbing contractors have
_ recognized the importance of location and for this reason cleaning sta-

tions are often found where there is clear water and a protected harbor.
Good lighting should be provided and color CCTV or still photography
should be used to inspect the hull surface before and after brush scrub-
bing. To complete the cleaning job, hydroblast units should be used in
conjunction with any brush scrubbing operations. Hydrobblast units with
and without sand injection can clean sea chests, propellers and rudders.

H. Training Requirements for Operator/Diver: Training of qualified
divers for brush scrubbing should include recognition of different degrees
of fouling and recognition of different marine coatings. They should know
the color sequence in multiple layer paint systems, and be able to control
the brushing action so they leave the hull as smooth as possible.

I. Safety Precautions or Logistics: The hydraulic power drives of brush
"scrubbing units are a potential hazard for divers, but guard frames and
well designed controls have contributed to a safe work record. Power for
the brush system and diver support are provided by a work boat or directly
from the pier. Since the operation is performed in three eight hour shifts
the logistics are minimal.

J. Environmental Impact: Yes X No

K. Estimated Cost: In 1979 the U.S. Navy accepted a figure of $32/sq. ft.
for brush scrubbing of the hull and hydroblasting of the propeller, sea
chests and rudder. Work costs are often quoted on an hourly basis or by
the job, after the contractor has examined the underwater surfaces.

-, L. Recommendaticns: Brush scrubbing has already been adopted by many
4, ships owners/operators to reactivate the antifouling paint and reduce fuel
* consumption. The inspection of a ships hull should not proceed until

after fouling has been removed so that the CCTV monitor can display the
true condition of the metal hull. The USCG should inform the shiR owner/
operator that a clean hull is required for underwater inspections.

General Technology: Hydroblasting Code: 10

Specific Description: Hydroblasting is the cleaning of the ship's under-
water surface with a stream of high pressure (7,000 psi) water, or a lower
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pressure (3,000 psi) water stream which contains cavitation bubbles. Both
forms of hydroblasting are used to clean surfaces not amenable to brush
scrubbing and both are operated by a diver. A complete hydroblast system
and optioaial gear are shown in Figure 4-6.

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: High pressure hydroblasting has been
commercially available for the last fifteen years and Is routinely used in
drydocks to clean a ship's hull when abrasive blasting is not planned (BID
21, 40, 42c, 179). On occasion, sand or other fine size abrasive grit is
injected into the water stream to obtain faster cleaning rates. The high
pressure hydroblasting is used by commercial hull cleaning firms to com-
pliment the brush scrubbing equipment. Sea chests, propellers, rudders and

other I-Lull appurtenances are cleaned with hydroblasting.

4 C. Research Underway for Advancing Technology: Research in direct
support of high pressure hydroblasting is basically directed at the design
and selecticn of nozzles with good abrasive resistance. The major research
effort has been the development of the cavitating hydroblast cleaning units.
Two such systems were field tested by the U.S. Navy this year, the CAVIJET
and CONCAVER (BID 152, 160). Since the cavitating units require less water
pressure and volume the necessary pumps are smaller. Preliminary results
by a commercial hull cleaning station indicate that the cleaning rates of
the cavitating units is not much better than the high pressure hydroblast
units. Further research with cavitating hydroblast units is attempting to
establish their capability as underwater cutting tools.

D. Application to Preservation, Maintenance and Repair: As with brush
scrubbing, hydroblasting is used to perform maintenance on the ship's
hull by cleaning off fouling and corrosion deposits. In addition hydro-
blasting is capable of leaving a clean metal surface in anticipation of
a welding repair, NDT inspection, or painting. When operated by experienced
divers hydroblasting can be used to remove only the oxidized antifouling
paint and feather-in the edges of an area to be repainted. Weld seams can
be easily cleaned for inspection without disturbing the adjacent marine
coatings.

E. Advantages of Technology: Hydroblasting permits one to obtain a
completely clean hull, even in areas inaccessible to brush scrubbing. The
small area of cleaning is an advantage when reaching into recessed locations.
Disadvantages: The small jet means that large areas would take too long
to clean with hydroblast units. Fresh water or a filtering system is also
required by most hydroblasting systems since use of sea water would attack
pump components.

F. Problem Areas and Anticipated Difficulties: Again water turbidity can
limit visibility and so reduce the effectiveness of hydroblasting. Several
water lines or loose connections can also become a problem because of the
high pressure water. The amount of energy available at the nozzle of a
cavitating hydroblast unit is capable of damaging marine coatings or injuring
the diver.
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G. Proposed Remedies: Selecting a location with clear water will elimi-
nate visibility problems not eliminated by underwater lights. Regular
maintenarce on hydroblast equipment and checkouts before each use should
reduce the danger from line failures. Possibly a retracting wire mesh
guard around the nozzle or cavitating units would protect the diver, and
if designed as a fixed, offset frame, the marine coating could also be
protected. Perhaps the best remedy is well designed controls and intensive
training.

H. Training Requirements for Operator/Diver: Only experienced divers
should receive training with hydroblast units. Both types of units should
be operated on dry land first before commencing underwater training. The
diver should learn to respect the pressure and energy available at the
nozzle of these units. As with brush scrubbing, the diver should learn
the different degrees of fouling and be able to recognize the different
paint films by their color and sequence in a multiple layer paint system.

I, Safety Precautions or Logistics: As already mentioned, the potential
for diver injury exists because of the high water pressure and the cavita-
ting jet which may some day become a metal cutting tool. Only trained
divers should be allowed to handle hydroblast units. If sand is to be
inje:ted into the water stream then it will have to be brought to the work
site, on the support barge or on the pier.

J, E-Mvironmental Impact: Yes X No

K. Estimated Cost: The CAVIJET unit rents for $3,000/yr. and this fig'.re
was considered extremely high by a commercial hull cleaning operator who
elected to stay with the less expensive high pressure hydroblast units for
which a complete system with pumip could be purchased for $15,000. The
entire CAVIJET system including diesel engine and suction pump is being
offered for $50,000.

L. Recommendations: Hydroblasting is the ideal method for cleaning sea

chests, propellers, rudders, hull appurtenances, and small, hard to reach
spaces. Both the high pressure units and cavitating units can provide
effective cleaning of fouling and corrosion deposits.

General Technology: Cathodic Protection Code: 11

Specific Description: Passive Cathodic Protection is provided by
sacrificial anodes which corrode away, while Active Cathodic Protection
is provided by an electric current from permanent type anodes.

A. Status: x Operational (see par. B) X Under Development (see par. C)
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B. Present 1980 State-of-the-Art. A ship in sea water is like a wet cel!
battery; the hull is the anode (+) or corroding part, che sea water the
electrolyte, and the propeller or hull appendages of metals higher on the
galvanic scale are the cathode (,-). Passive or galvanic cathodic protec-
tion employs sacrificial anodes cf zinc, aluminum, or magnesium on the
hull. These metals are lower on the galvanic scale and so transform the
hull plating into a cathode. Active or impressed current cathodic pro-
tection (ICCP) employs disc or rod anodes of platinum surfaced tantalum,
niobium or titanium. Several other combinations of alloys and surface
metals are also used. The ICCP drives a current toward the hull and thus
makes the hull the cathode. The impressed current cancels the current
normally flowing from the hull as an, anode to the cathodic propeller or
appendages. Since 1966 the U.S. Navy has converted most ships to the ICCP
system. In the commercial sector this conversion started in the mid-
seventies. Both cathodic protection systems yield excellent results, but
"must be designed for each vessel to avoid excessive current potentials

* which can damage the hull coating.

C. Research Underway for Advancing Technology: As conventional ships
"increase their steaming speed or if the ship is a hydrofoil or surface
effect ship, the cavitation erosion of the protective anodes increases.
Studies are presently underway to improve the configuration and mounting
of these anodes.

D. Application to Preservation, Maintenance and Repair: Cathodic pro- 4

tection reduces or conLrols the corrosion of a ship's hull when the coating
fails, thus preserving the hull.

E. Advantages of Technology: Cathodic protection Increases the life of
the hull plating and reduces the roughening of the hull and the resulting
increased hull drag, which in turn slows the vessel and increases fuel
consumption.
Disadvantages: Sacrificla.i anodes increase hull drag while ICCP anodes
are easily damaged by collision with obje,:Ics or groundings and by brush
cleaning operations. If the electric potential between the anodes and the
hull (cathode) is too high, the coating system is weakened.

F. Problem Areas and Anticipated Difficu ties: Underwater inspection of
anodes in extremely turbid waters will be difficult especially when the
condition of anodes is based on a visual examination. Hull cleaning by
high speed brush units or high pressure or cavitating water guns can damage
or knock off the ICCP anodes which are not welded in place, but simply
snapped into a mount. Repair of the potential shield around the ICCP anodes
will pose a problem to obtain satisfactory adhesion.

G. Proposed Remedies: inspection of anodes will have to be performed in
ports where existing illumination sources can permit a careful visual exam-
ination. For ICCP anodes the diver can simply use his hands to determine
if the anode is properly mounted while internal electronics can determine
if the anode is operating properly. Underwater paint application techniques
using cofferdams or dry atmosphere habitats can be used by divers to effect
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permanent repairs of the ICCP potential shields. The ship's hull plate e:c-
pansion plans shou]d be studied before hull cleaning commences so that anode
locations are known. To further protect ICCP anodes from brush cleaning
operations a guard bac could be welded over the anode.

H. Training Requirements for Operator/Diver: Divers must be taught how
to visually examine anodes to determine the percent consumed and the condl-
tion of electrical connections. They will also have to learn how to remove
consumed galvanic anodes and weld in new ones, and replace ICCP anodes.
The inspection and repair of the potential shield will also require training,

I. Safety Precautionb or Logistics: The rough and sharp surfaces of sacri-
ficial galvanic anodes are a source of cuts and abrasions for a diver. Be-
fore cutting or welding operations begin, the adjacent hull surface and
"internal tanks must be ready for hot work. If tanks cannot be made gas free,
then they must be treated to prevent any explosions or fires.

J. Environmental !mpact: __Yes X No

K. Estimated Cost: None.

L. Recommendations: Both the passive and active cathodic protection system.3
cqn be renewed while the ship is afloat.

General Technology: Marine Coatings Code: 12

Specific Description: Antifouling coatings, anticorrosive coatings and
their application underwater.

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: In 1980 the state-of-the-ar: in marine
coatings has changed from what it was in 1979. The antifouling ,rganotin
polymer using the tributyltin bis-oxide derivative has reached the cotm1er-
cial market place after EPA registered the formulation sold by International
Paint Co. The available anticorrosive coatings have improved nrL quality by
the introduction of high build (thick paint film, 30 mils) coatings with
improved abrasion resistance that relies on new epoxy technology (Devoe) and
glass flake reinforcement (Jotan-Baltimore). The conventional antifouling
paints relying on cuprous oxide have also improved by binding the toxin in
material that can be brush scrubbed or hydroblasted to remove oxidized paint

film. Conventional anticorrosive paint systems are available as chlorinated
rubber, ,inyl-copolymer, vinyl-tar, and coal tar epoxy. Besides using the
best available antifoulant, organotin, the International Paint Co. system
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•', is self-polishing. Aa the water f~lows over thi~s paint film the. toxin
leeches out and the hyd.'ophilic free carboxylate, film is easily eroded
away by the water. Even during a five month lay up, a test patch of the
self-polishing copolymer (SPC), had resi~ ed fouling. The Hempel. Co. is
marketing a self-activating copolymer antifouling paint using either
organotin or cuprous oxide.

Application of either anticorrosive or antifouling paints underwater is
presenely performed inside d.ried out cofferdams or habitats. The surface
is prepared in the usual manner oi abrasive blasting or hydroblasting with
sand inlection. The surface is dried and paint sprayed on. Warm dry air

•* is blown across the coating to speed up the curing. Since the bonding and

Scuring of most marine coa•tings is se~nsitive to humidity and temperature,
such utnderwater touch-up work is often considered a temporary repair. An

• alternative available to newer construction is the practice of listing a

, vessel from port to starboard, and vice versa, an amount equal to eleven
degrees. This exposes the hull down to the turn of the bilge, or a point

;I ! just be yond tha bilge keel. Agai n the surfac'e is prepared in t he usual

manner and spray painted. The ship remains listed until the paint cures.

C. Research Underway for Adva=ncing Technology: The long term toxic
effectb of organotin antifouling paints will receive continued attention

S~both from the U.S. Navy and commercial manufacturers. The Navy's interest
is to eventually approve organotins for ship use while the commercial

•,•isector needs to demonstrate to the EPA that organotins do not pose a

Spollution problem and therefore additional formulations should be apprc~veJ.
li The U.S. Navy's Civil Engineering Laboratory has recently de~aonstrated the

feasibility of applying a marine coating to a metal surface in direct
contact with seawater. The surface can be prepared for painting by bydro-

4 blasting with conventional high pressure guns using sand injection. The
paint is then brushed on., rolled on, or spread with a stiff applicator.

r•I The bonding was excellent, but long term servize performance is still un-

i known. A Japanese consortium, including the Mitsui Co., has developed a
, pressurized paint applicator for use on submerged surfaces of offshore

drill rigs, but •.ts performance is still unverified.

• D. Application to Preservation, Maintenan-ce and Repair: The anticor-
= rosive coatings are applied to prevent the corrosion of the metal surfaces
: in contact with sea water. For the hull this means that general and pit-
S~ting corrosion are reduced. The antifouling coatings applied over the

anticorrosive film is intended to prevent the attachment of plant and
* awmal forms abundant in sea water. This maintains a ,omooth surface for
* the ship hull. Underwater application of either anticorrosive or anti-

fouling coatings can maintain a continuous protective film when the orig-
inal coating film was damaged or became depleted of its antifouling

_' property.

I E. Advantages of Technology: The improved anticorrosive paints will

reduce corrosion and so extend the drydocking intervals which have been
based on higher rates of corrosion. The improved antifouling paints will

maintain a smooth, clean hull longer, reducing drag and increasing fuel4
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economy as well as extending the drydocking interval now required for re-
= moval of heavy fouling of the hull, intake grates, and other appurtenances.

Underwater application of marine coatings means that paint repairs will
not in themselves require drydocking of a ship, and tha listing of a ship
will allow permanent type painting.
Disadvantages: The pollution potential of the organotin paints is still
to be completely understood. Any cumulative toxic effects on shipyard
personnel are still unknown. Attempts to list a vessel not designed or
sound enough to withstand the unusual stresses may result in structural
damage.

F. Problem Areas and Anticipated Difficulties: Examination of the anti-
corrosive and antifouling paint films underwater will be affected by tur-

S.bidity, both before and after hull cleaning. Distinguishing the colors
of the different paint layers may be difficult as will be determining the
extent of any coating failure. Underwater application of marine coatings
may result in poorly bonded films which never cure completely. Clean up
of application equipment will definitely be a problem.

G. Proposed Remedies: Divers should be provided with sufficient and
correct illumination so that the paint film colors appear in their true
tones. Underwater color CCTV should be used since these systems can be
more sensitive to color variations than the diver's eye, and so will allow
the topside monitor to confirm or question a diver's comments concerning
the paint film he is examining. Whenever possible underwater coating appli-
cation should be performed in an evacuated and dry cofferdam or habitat.
The surface should be prepared properly and dry air circulated to assure
the paint cures and bonds completely. Development of wet paint systems

should be monitored.

H. Training Requirements for Operator/Diver: Divers will have to learn
to vecognize the different types of marine coating failures such as blister-
ing, flaking, and delamination. For each ship to be worked on the diver
should be informed of the types and number of marine coatings applied pre-
viously so that he will be better able to recognize the coating films. The
estimation of an area of damaged paint film is also a skill the diver will
have to learn. Measuring the dry film thickness underwater should not be
more difficult to learn than doing the same in air. The divers will, have
to be trained to use any new equipment for applying paint directly on a
wet submerged surface. If a dry chamber is to be used to enclose the sur-
face to be painted, then the diver will have to learn how to prepare the
surface and operate air or airless paint spray gear. He must learn how
to apply uniform coating films of the proper thickness.

I. Safety Precautions or Logistics: When marine coatings are applied
inside dry cofferdams or habitats these structures will increase the logis-
tics support required. Furthermore, the normal safety precautions for
painting will have to be strictly enforced. In particular the need for
adequate ventilation must be met since the underwater structures have small
air volumes that can easily be filled by solvent vapors.
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J. Environmental Impact: Yes x No
Acceptance by the EPA of at least one commerical formulation with organotin
iplies that no major pollution problem is evident at this time.

K. Estimated Cost: None

L. Recommendations: Underwater preservation, maintenance, and repair of
marine coatings is not a technological limitation on the extension of the
drydock interval. A combination of new coatings and the devetopment of
underwater work techniques will permit keeping a ship's hull fully protected
with anticorrosive and antifouling paints. Whether these approaches to hull
preservation are adopted by a particular ship will depend on associated
costs and owner policy. Therefore, the limitation of marine coatings on the
drydock interval will still exist for some ships.

General Technology : Tailshaft Maintenance Code : 13

Specific Description: Tailshaft maintenance involves the dismantling of
the stern bearing, and removal of the top part of split bearings, and
pulling of the tailshaft. Defects must be machined out of the tailshaft
and bearing and both must be returned to like new condition and dimensions.
Such maintenance usually involves a drydocking or tipping the ship's stern
out of the water. The latter procedure and some proposed underwater pro-
cedures are the subject of this discussion.

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: The split stern bearing introduced in
the early seventies (BID 132) was the first to permit removal of the top
part of the bearing, and to allow examination of the bearing surface and
of the tailshaft, without allowitig entry of sea water. Should the examin-
ation of the tailshaft require machining and welding repairs, or replace-
ment, the propeller must be pulled off. This requires that the ship be
lightly ballasted and trimmed forward so that the propeller becomes easily
accessible to a work barge crane. The tailshaft is then removed from the
ship, repaired in a machine shop, and returned to the ship. The stern
bearing would be fitted and sealed and the entire stern tube assembly again
made watertight. The propeller would then be remounted and the ship re-
turned to normal trim.

C. Research Underway for Advancing Technology: A completely underwater
maintenance procedure has recently been proposed, but yet untried (BID 192,
223). The ship would remain at normal trim while the propeller was pulled
off and hung from previously installed pad eyes on the ship's stern. A
watertight cone or blanking flange would be installed to seal the stern
tube opening and the tailshaft then pulled into the shaft alley. Using
equipment which is commercially available, the tailshaft would be machined
right in the alley way. Another machine would rebuild the shaft diameter
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by welding, and finally the tailshaft would be machined back to specifi-
cations. The tailshaft would then be returned into the stern bearing,
seals made watertight, and the enclosing cone reumoved. The propeller
would then be remounted on the tailshaft.

D. Application to Preservation, Maintenance and Repair- This particular
underwater technology would remove one of the major maintenance tasks which
usually require drydocking.

E. Advantages of Technology: Both the existing and proposed tailshaft
maintenance procedures avoid a costly drydocking and make tallshaft mainte-
nance available to even the largest tanker or a mobile offshore oil rig
preparing to abandon its station. The recently proposed underwater pro-
cedure would not require removing the cargo or cause undue stress to the
ship's structure.
Disadvantages: The trimming of the ship could produce compressive stresses
in longitudinal bulkheads and could reach or exceed acceptable limits. The
underwater approach exposes the ship to possible flooding if the stern tube
cone were to fail.

F. Problem Areas and Anticipated Difficulties: Not all ship designs are

amenable to either procedure described. Some ships cannot support the
streses of trimming and ohters are built so that the propeller cannot be
pulled off the tailshaft; the -'ilshaft must be pulled into the ship first.
On some new construction the tails,, ft is one continuous stock from the
gear box to the taper so "pulling" the shaft would actually require cutting
it to make the bearing surface portion available for repair. The very size
of some propellers (60 tons) makes this a strenueus task at the very mini-
mum, and until experience is gained, one with potential danger to the ship
and divers.

G. Proposed Remedies: Each operator or captain of a ship should know its

structural weaknesses. Computer programs and portable instrumentation
should be developed to permit measuring strains and calculating stresses
in a ship as it is trinmmed. The underwater procedure should be employed in
drydock settings to gain experience and work out details.

H. Training Requirement for Operator/Diver: Execution of either of these
procedures requires training of the ship's crew and the maintenance crew.
Listing and trimming of the ship should first be done for hull cleaning or
touch-up painting to give the crew experience with such an operation. The
underwater procedure should be practiced in a drydock by the same dive
team that would perform the work in the water.

, I. Safety Precautions or Logistics: As already mentioned, both the ship
and divers would be exposed to a dangerot.s situation. Required precautions
or logistics support would have to be determined during practice maneuvers.

J. Environmental Impact: Yes X No

K. Estimated Cost : None.
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L. Recommendations: This is one of the most complex and difficult underwater
maintenance tasks and should be investigated further. The cost savings are
sufficient to warrant eventual adoption of these procedures.

General Technology: Work Tools Code: 14

Specific Description: Work tools include impact wrenches, grinders,
small pumps, chain saws, wire rope cutters, cable cutters, come-a-longs,
lift bags, abrasive wheel saws, drills, and small and large capacity power

supplies. Tools or instruments that are an integral part of some other
underwater technology are not considered here; such as NDT tools, hull
cleaning tools, and welding tools. Although underwater tools can be
powered pneumatically and electrically, the hydraulic power tools-are more
often preferred and readily available. Available hydraulic tools from
Stanley Inc. are shown in Figure 4-7,

A. Status: X Operational (see par. B) X Under Development (see par. C)

B. Present 1980 State-of-the-Art: Work tools used by divers have evolved

in response to tasks previously performed above water. Initially pneumatic

tools were used, but now hydraulic tools, with their greater power, less
dangerous power lines, and absence of air bubbles, are more commonly used
(BID 114, 162, 195, 204, 210). The U.S. Navy has supported research for

work tools at Battelle Columbus Laboratory and at the Naval Coastal System
Center in conjunction with the Experimental Diving Unit. These efforts have
resulted in a complete diver work tool kit which is available to the fleet.
The commercial sector has also developed tools in direct response to the
offshore industries increased use of divers to work underwater. The moti-
vation by divers to get a job completed is very high and is the driving
force behind many adaptations, modifications, and newly constructed tools
for a specific job.

C. Research Underway for Advancing Technology: The Naval Coastal System
Center is currently working on new work tools for the Navy's diver tool kit
and experimenting with modifications to existing tools in order to increase
their power and make them easier to use (BID 159, 162). Other research
supported by the Navy is directed at developing a hydraulic vane motor using
pressurized sea water as the working fluid. Commercial firms engaged heavily
in diving are also funding in-house research to improve the operating effi-
ciency of work tools by reducing maintenance and increasing versatility.
All of these research efforts also have a constant objective of making the
tools safer and lighter.

D. Application to Preservation, Maintenance and Repair: Work tools are
primarily used for maintenance and repair tasks that involve on site mechan-
ical or electrical changes, or the replacement of some structural component
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or elecc rical item. Tools are used to remove sea chest grates, cut away
torn hull plating, straighten propellers, attach sacrificial zinc anodes,
prepare metal edgea for welding, and grind weld build up down to a finished
dimens ion.

E. Advantages of Technology: Work tools permit divers to perform mainte-
nance and repair on a ship and thus avoids drydocking. Most tools are made
nearly neutrally buoyant so they are easy to carry. The use of hydraulic

powe-" eliminates the danger of high air pressure or exhaust bubbles from
pneumatic power sources. The improved designs now available have simpler
controls and require little maintenance.
Disadvantages: As with all power tools there is the danger of injury toa diver who is already working in a potentially hazardous environment.

Electric shock from tools operating on high voltage or current is another
source of injury. The sea water environment is very corrosive and so tools
must be manufactured from more expensive materials.

F. Problem Areas and Anticipated Difficulties: When divers are issued work

tools on a particular job they should understand exactly what they are to
do. Removal of the wrong piece of hull structure or the cutting of a
strength member can cause unnecessary repairs and delays. A torque wrench
or impact wrench in the hands of an inexperienced worker can strain or
weaken fasteners in such a way that is not inmmediately obvious. Only later
with the influence of ship loads and sea'water corrosion does an unexpected
failure occur. The use of several divers, each with one or more hydraulic
tools, can produce a dangerous maze of hydraulic lines and umbilicals.

G. Proposed Remedies: Work tools should be used only by experienced
personnel under constant supervision by the diving supervisor or dive team
leader. Jobs should be discussed before going overboard and they should be
coordinated in a sequence that reduces the number of divers and tools in
the water at any particular time. When a diver returns from completing a
job he should be debriefed to ascertain that the job was completed and that
the tools used were operated as planned.

H. Training Requirements for Operator/Diver: Only experienced divers
should receive training with underwater work tools, because once on the job
site the diver's concentration should be on handling the tool and not on
his diving gear. Training should progress from dry land, to a well lighted
pool or tank, to a clear and protected body of water. General training with
most tools should be augmented with intensive special training on a selected
number of tools. This would permit the diving supervisor to assign personnel
to particular jobs where their skill level was highest.

I. Safety Precautions and Logistics: Work tools operating at high rpm
and/or pressure are a possible source of injury to the diver and damage to
the vessel. The diving supervisor should inspect all tools before they
are issued to divers on each work shift. Tools needing repair or adjust-
ment should be disabled to prevent their unauthorized use. Protective
shields and guides, electrical grounding, and rugged power coupling joints
can all contribute to a safe work site.
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.J. Environmental Impact: Yes X No
Leaks in hydraulic lines can cause oil pollution to a small degree. The

accumulation of expendable accessory to work tools such as drill bits and
grinding discs can create a local "dump" at work sites.

K. Estimated Costs: The following are representative prices of three
underwater work tools in the 1980 Stanley Hydraulic Tool Catalog. 7" Wheel
Grinder, GR24, $1100.00, 1" Sqr. Drive Impact Wrench, IW22, $2300.00,
Scaler, SC10, $800.00.

L. Recommendations: Work tools can contribute directly to the drydock
extension concept by allowing divers to perform maintenance and repair
work normally performed in a drydock. The versatile tools available plus
the "can do" attitude of most divers has resulted in an increasing number
of jobs that can be done underwater. Continued research support by the
U.S. Navy, the Maritime Administration, and private industry should
produce a greater variety of tools that will increase the divers capa-
bilities.

General Technology: Welding Code: 15

Specific Description: Underwater welding for ship repair can be done
in the dry environment of a habitat or cofferdam or in the wet environment
of sea water, using electric arc electrodes. The welding technique is
similar to surface welding in that a bead of molten metal is laid along
a prepared joint of two surfaces. A remote controlled welding unit is
shown in Figure 4-8.

A. Status: X Operational (see par. B) x Under Development (see par. C)

B. Present 1980 State-of-the-Art: The demand for underwater welding in
joining offshore pipelines in place on the ocean floor and in repairing
offshore platforms has resulted in various techniques and procedures
(BID 114, 143, 235). Many of these techniques have been adopted for ship
repairs by the U.S. Navy and the maritime industry. Welding is used to
replace damaged plates, rope guards, sacrificial zinc anodes, repair bilge
keels, and repair gauges and tears in the hull, rudder, and propeller (BID
58, 62, 63, 64, 147). The best quality welds, in terms of porosity and
brittleness, are obtained when the welding is done inside the dry atmos-
phere of a cofferdam or habitat enclosure. Although such an atmosphere
can still produce hydrogen contamination, the cool down time is comparable
to a surface weld. Wet welding yields joints of equal or higher tensile
strength, but ones that are often porous and have only 80% of the ductility
of a surface weld. This, the result of the rapid sea water quenching.
Automatic welding machines are now available which requires a diver simply
to locate the machine over the joint and then a topside operator controls
the current, feed wire and movement of the machine (BID 192).
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A weld head set up
will be illustrated as shown

Figure 4-8 Remote controlled welding.
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C. Research Underway for Advancing Technology: Research in underwater
welding is concentrated on improving the quality of a conventional weld
and on developing new high temperature welding tools (BID 55, 164, 186).
By preparing the electrodes with special covering materials the porosity
and hydrogen contamination will hopefully be reduced. The creation of a
small dry zone around the tip of the conventional electrode or feeder wire
can give the weld metal a few more seconds of cooling before the quenching
action begins. Welds with greater ductility is the goal of these efforts.
Electron beam welding and laser beam welding are also being studied. Laser
beams using carbon dioxide and yttrium-aluminum-garnet have made laser
applications to welding cutting, boring, and heat treating feasible. The
accuracy of a laser beam in the highly refractive sea water medium is still
to be determined.

D, Application to Preservation, Maintenance and Repair: Welding is an
essential element in the maintenance and repair of ships, extending from
the simple attachment of a sacrificial zinc anode to the replacement of
entire sections of hull plating. The reinforcing of structural members
by welding on additional material or load carrying members has often been
used to extend the service life of a ship, or at least to enable it to
complete its journey. Tailshaft repair, whether conducted in a machine
shop or in the shaft alley, depends on careful welding of new metal to
damaged or worn surfaces. The welding of hull cracks can often return
the plating to a serviceable condition.

E. Advantages of Technology: Underwater welding allows a diver to re-
pair a ship without the need of a drydocking. Work can usually be accom-
plished in a matter of hours or days so that costly delays are avoided.
Welding inside a dry cofferdam or habitat can yield welds of top quality
which can be certified as permanent repairs.
Disadvantages: Wet welding produces a more brittle seam than one per-
formed in air. Welding is a skill acquired with training and practice so
that not just anyone on a dive team can be expected to carry out weld
repairs. To establish the quality of weld repairs, NDT inspection is often
necessary.

F. Problem Areas and Anticipated Difficulties: When welding repairs must
be done without the benefit of a cofferdam or habitat, the problem of visi-
bility arises. The initial weld passes can be guided by the groove along
the joint, but later passes require the diver to guide the electrode.
Stray currents from improper grounding can cause corrosion of the hull
plate while welding repairs are underway. Welding on the flat bottom
of the hull may result in the accumulation of hydrogen gas which can con-
taminate the weld and is an explosion hazard. The orientation of the weld
joint can cause the diver to put down a less than quality bead.

G. Proposed Remedies: The problem of visibility may be controlled with
_ 1 proper lighting or the use of a clear water bag taped around the joint

area. Clear fresh water could be pumped into the bag to give the diver
a clear view of the weld seam. The selection of electrodes especially
prepared for wet welding can contribute both to the quality of the weld
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and the generation of hydrogen gas. To avoid stray current corrosion the
welding machine current returns should be Isolated and the machin. itself
should be grounded. The training of diver/welders should include pro-
cedures to overcome the difficulty of welding vertical and overhead joints.

H. Training Requirements for Operator/Diver: Underwater welders are
souietines experienced welders that have been trained to be divers and
sometimes experienced divers who have been trained to be welders. Both
types should receive intensive welding training in air, inside a water
filldd tank or pcol, and in protected see water sites. New welding
machines that reach commercial status should be used in this training
so that the best available equipment is used by skilled operators. ABS
certification of all welders would be desirable.

I. Safety Precautions and Logistics: Surface preparation tools such as
grinders should be handled carefully. The hazard of electric shock or
heat burn is always present in underwater welding and can be overcome only
by maintaining equipment in good condition and by initial and review train-
ing sessions. Logistics support of welding will at least demand a portable
generator with controls and sufficient cable to reach the weld joint. When
cofferdams or habitats are employed then a work barge with a crane will have
to be moored alongside the ship being repaired.

J. Environmental Impact _Yes X No

K. Estimated Costs: None.

L. Recommendations: The present and developing technology of welding
contributes to an extension of drydock inspection by permitting in-water
repairs of serious deficiencies. Ship owners/operators should keep abreast
of the latest developments in underwater welding. Underwater welding is

now considered a temporary repair, not a permanent one.

General Technology: Marine Engineering Code: 16

Specific Description: Marine engineering encompasses techology asso-
ciated with ship design and construction that facilities underwater
preservation, maintenance, and repair. It also includes other marine
engineering structures such as mini-drydocks and cofferdams that allow
a ship to remain afloat while work is performed on it.

A. Status: X Operational (see par. B) X Under Development (see par. C)

8. Present 1980 State-of-the-Art: The listing of vessels up to 100 in
order to expose the hull down to the turn of the bilge has been a routine
practice since 1975 in Las Palmas, Canary Islands (BID 59, 134). Tip'ping
of ships from bow to stern to expose the bulbous bow and the propeller
has also becume a routine afloat procedure that facilitates preservation,
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maintenance, and repair (BID 57, 131). Such measures can only be under-
taken with ships designed and constructed to withstand high compressive
loads in their bulkheads and whose machinery :Is not damaged by such
shifts in ballast. Custom made and standard all purpose blanking flanges
are available now that permit divers to seal off sea chests and other
through hull fittings and so permit servic:ing of sea valves and other
machinery which is normally exposed to sea pressure while a ship remains
afloat. The fabrication of templates, cofferdams, dry boxes, and ,ilhitats
has reached a stage where ship repairs normally requiring it drydock, are
now performed in the water (BID 141). Sea chest grates are now being
installed with hinges and lifting pads are being welded to the hull at
the stern. These and other measures increase the number of jobs which a
diver can do safely and efficiently. Some ship owners/operators have
grid lines painted in white on the flat bottom of the hull while others
are relying on acoustic beacons or remote controlled vehicles to improve
navigation on the underside of a ship. Mini-drydocks have also been
constructed which can be floated up onto a ship, sealed, pumped out, and
one has a drydock work platform around the bow or stern of a ship.

C. Research Underway for Advancing Technology: Research by the
U.S. Navy and the Research Institute of Norway will advance marine engi-
neering. The Navy has programs for developing stronger and lighter
materials for shipbuilding. Some of these candidate materials would be
less sensitive to the rapid quenching of wet welding. Overseas coopera-
tive research efforts are developing improved blanking flanges and
techniques for performing underwater repairs. Commercial firms here in
the United States are conducting research to modify existing ship equip-
ment so that repairs can be more easily performed on the ship while it
remains afloat.

D. Application to Preservation, Maintenance and Repair: Marine engi-
neering as described in paragraph B is directed at facilitating preserva-
tion, maintenance, and repair activities wl.ile the ship remains afloat.
The listing and tipping procedures are used for hull cleaning and painting
while blanking flanges, hinged grates, and lifting pads are used for
maintenance and repairs. Cofferdams, dry boxes, and habitats are used for
ship repairs requiring welding.

E. Advantages of Technology: The measures described above avoid, a dry-
docking which is often inconvenient and always expensive. Preservation,
maintenance and repair procedures which previously required a nonprofitable
rerouting to a shipyard can now be performed at stations located along
the major transit routes of shipping.
Disadvantages: The quality of preservation, maintenance and repair work
may not be as high as in some drydocks where quality control is stressed.
Underwater procedures may discourage shipyards from upgrading or enlarging
their drydock facilities.

F. Problem Areas and Anticipated Difficulties: Marine engineering tech-
niques which are appropriate for some ships may cause structural damages
which may go undetected and cause a catastrophic failure during a storm.
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The leaking of a blanking flange while a sea valve is open for examination
would flood the ship and possibly result in engine damage or even sinking.

G. Proposed Remedies: Classification societies and the USCG should
review maFine engineering procedures and identify ship classes not eligible
for certain procedure's. Operators/owners may want to invest additional
funds to have custom fabricated blanking flanges available for several
sister ships, rather than rely on standard general purpose flanges.

H. Training Requirements for Operator/Diver: The captain of a ship
should learn just how far he can shift ballast on his own ship or on other
ships he might command. Divers will require special training on how to
ii.stall and check the seal of blanking flanges. The use of underwater
lifting equipment and attachment points will also require special training
for divers.

I. Safety Precuations and Logistics: The very safety of the ship and its
entire crew must be considered before commencing unusual sea keeping con-
ditions. As already mentioned flooding and sinking must be avoided while
performing underwater repairs. Support barges will be required whenever
major jobs such as hanging a propeller or rudder while the ship remains
afloat.

J. Environmental Impact: Yes X No

* K. Estimated Costs: In 1977 an in-water survey, hull cleaning and painting
cost $17,000 for a 130,000 DWT vessel, as opposed to $116,000 for the same
work in a drydock.

L. Recommendations: Ship owners/operators, classification 3ocieties,
and commercial firms should participate actively in conferences or sym-
posiums to exchange knowledge and develop safety standards for all afloat
procedures. The economic incentive exists to adopt these new procedures,
but there should also be motivation to avoid any tragic consequences.
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SECTION 5 - CONCLUSIONS

Underwater Inspection

An inspection process that relies primarily on visual examination
of underwater surfaces will be affected by the turbidity of the water
and available illumination. At present there is no easily applied
turbidity index or scale that could be used to determine whether or
not an inspection should be conducted in a particular body oi water
on a particular day. The attenuation of light transmission in water
is both general and selective. Surfaces that appear obscure and with-
out color under one type of light source, can appear very clear and
exhibit true colors under another light source. Careful selection
of the light source and the optical lens system of underwater cameras
can often yield a sharper image on the monitor screen than that per-
ceived by the diver.

Recognizing that underwater visibility will be a limitation that
may exclude certain sea ports as sites for underwater inspections,

the U. S. Coast Guard can expect that underwater visual inspection
of a ship is feasible. To examine large surface areas in a reasonable
period of time may require remote controlled vehicles, while divers
with helmet mounted or hand-held cameras can transmit the visual in-
formation from confined areas such as sea chests and around the
propeller and rudder. Color still photographs which contain even
more detail can be used to support opinions that repairs are or are
not required.

The quantitative measurements of plate thickness, clearances, wear,
and crack length will also be affected by visibility, but to a lesser
degree. If the diver's location can be made independent of visibility

through acoustic beacons or hull grid lines, ultrasonic gaging and
feeler gage measurements can be performed in very poor visibility.
The ultrasonic gage readout can be transmitted to a topside display
and tactile identification of the feeler gages will allow the diver
to measure without needing to see. Detection of a crack will be
difficult under poor visibility, but once detected, the length of
the crack can be determined by magnetic particle inspection or eddy
current techniques which are both independent of visibility; one
because of the ultraviolet light and close working distance, and
the other because the instrument readout can be displayed on deck.
The confidence in decisions based on underwater visual examinations
will increase as experience is gained both by the divers and the
topside inspector.

Underwater Preservation, Maintenance, and Repair

Control of corrosion and fouling is now feasible with existing
techniques of underwater preservation and maintenance. Such tech-
niques require protected water with little wave action to allow
the ship to be listed or tipped and to create a safe work site for

79



divers and support vessels. Not all. ships will be able to adopt
such techniques due to limitations of the ship itself, caused by
design or age. Since the ship's age will be a consideration in
permitting an underwater inspection, it may result that all ships
allowed to submit to an underwater inspection will also have the

2I capability of adopting underwater preservation and maintenance tech-
niques.

Ship repairs involving welding, cutting, and metal replacement
can be performed while a ship is afloat. Temporary repairs can be

j performed in the wet environment while permanent repairs require
the use of dry boxes, cofferdams, habitats or mini-drydocks. The
limitations on such repairs will depend on the extent of damage
and the experience and ingenuity of the repair crews. As experience
is gained in underwater repairs, the quality of repairs will improve,
and more ships will be willing to undergo underwater repairs.

The environmental impact of any of the underwater technologies
described for inspection, preservation, maintenance, and repair appears
to be minimal. Underwater work can leave some oil and debris at the
site, and can become a problem if a large number of repairs are per-
formed during a short period of time. The Environmental Protection
Agency has registered at least one organotin antifouling paint, but
the U.S. Navy is still evaluating the pollution potential of these
paints before approving them for fleet use. Therefore, the environ-
mental impact of organotin paints is still an unanswered question.
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SECTION 6- RECOMMENDATIONS

Underwater Inspection

Since the underwater inspection depends on several factors, the U. S.
Coast Guard should take a more active role in areas usually left to the
drydock operator or ship owner.

1. The U. S. Navy work on evaluating underwater light sources,
cameras, and remote controlled vehicles should be monitored by
the Coast Guard.

2. The development of underwater diver locating systems should be
continued. The technology exists today, but there is a lack of
actual in use experience.

3. The accuracy and reliability should be determined for under-
water inspection instruments such as ultrasonic gages, radiographic
NDT, magnetic particle inspection and eddy current inspection.
The error In readings attributed to the diver handling techniques
should be separated from the error attributed to the instrument
itself.

Within the Coast Guard itself, the training of inspectors should be

augmented to cover the following topicsi

1. Planning an underwater inspection and instructing a diver

beforehand.

2. Interpretation of visual images on the monitor of CCTV, still
color photographs, and stereo photographs.

3. Recognition of preferred underwater inspection equipment and
equipment unacceptable for such work.

Finally, it is recommended that underwater inspection be adopted for
a trial period at one or two MIO/MSO seaports. These inspectors should
receive some additional training and diving firzs with experienced per-
sonnel should be identified. To avoid a large number of applications
from ship owners/operators, a restrictive set of acceptability guidelines
for vessels should ýe prepared and published.

Underwater PreserVation, Maintenance
and Repair

In order for more ships to take advantage of underwater techniques
of preservation, maintenance, and repair, limitations imposed by the
ship itself should be removed. During new construction, the design and
fabrication plans should include consideration of the underwater tech-
niques. The ship's structure can be built to withstand the stresses from
listing and trimming, and the piping and valve system can be optimized to
increase ballast control. Sea chests should be fitted to make installation
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of blanking flanges an easy task for divers, and litting pads should be
installed in the stern to facilitate handling of the propeller and rudder.
Ships already in service could be refitted at the drydocking prior to a
period of anticipated underwater inspections.

The owners/operators of ships should become familiar with underwater
techniques and determine which are applicable to their own ships. Each
ship should carry on--board a set of guidelines for employing underwater
techniques and keep careful records of any work performed on the ship
while it was afloat. If a vessel has been painted or "marked" to facil-
itate underwater inspection, a diagram of the markings should be kept on
board the vessel. Symposia on ship operations should attempt to have
at least one session devoted to underwater preservation, maintenance, and
repair. Through such exchanges of information and experience, the entire
maritime industry can benefit from lower operating costs without jeopard-
izing ships or crews.

Further Efforts

The U. S. Coast Guard should prepare a set of procedures and guide-
lines for conducting an underwater inspection. These procedures and
guidelines should then be used in a demonstration exercise wherein a
commercial vessel would undergo an underwater inspection. A detailed
report would be prepared of this inspection, identifying problems en-
countered and suggested remedies. This same ship would then be drydocked
within a reasonable time frame, during which a careful record of the
ship's route and activities would be maintained. The drydock inspection
report would also be very detailed and formatted to permit easy comparison
with the underwater inspection report. This comparison would identify
deficiencies and advantages of the underwater inspection and the careful
record of the ship's activities in the interim period might be used to
explain some discrepancies in the two reports. On the basis of this
evaluation, the underwater procedures and guidelines could be revised
and distributed to the MIO/MSO personnel that would be involved in
underwater inspections during the trial period.

82

-i- -



APPENDIX A

INFORMATION SOURCES

FEDERAL

Civil Engineering Laboratory USCG

Naval Construction Battalion Center R&D Center
Port Hueneme, CA 93043 Groton, Connecticut 06340

DTNSRDC USCG
Annapolis, MD 21402 Reserve Training Center

Yorktown, VA 23690
Office of the Federal Register

Department of Commerce U. S. Government Printing Office
Washington, D. C. Superintendent of Documents

Washington, D. C. 20402
Foreign Patents Office

2021 Jefferson Davis Highway U. S. Naval Research Laboratory (NRL)
Arlington, Va. Washington, D. C.

Library of Congress
Washington, D. C.

National Technical Information Service
U. S. Department of Commerce
Springfield, VA 22161

4 Naval Coastal Systems Center
Panama City, Florida 32401

Naval Surface Weapons Laboratory
White Oak, Maryland

NAVSEA
Crystal Mall #2
Washington, D. C. 20362

Navy Experimental Diving Unit
Panama City, Florida 32407

USCG, Hqtrs
Washington, D. C. 20593

USCG, Offices of Marine Inspection
a. Baltimore, Md.
b. Long Beach, CA
c. Norfolk, VA
d. Seattle, WA
e. Portland, OR
f. San Diego, CA
g. San Francisco, CA
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COMMERCIAL

American Bureau of Shipping DIALOG
65 Broadway Rockville LibraryNew York, N. Y. 10006 Rockville, MD 20852

Aqua Vision Dimetrics1761 Fort St. 16630 Schoenborn
Lincoln Park, MI 48146 Sepulveda, CA 91343

Aqua-Air Industries Edo Western
221 Bark Drive 

2645 South 300 WestHarvey, LA 70059 Salt Lake City, Utah 84115

Bear Paw Magnetic Tools Engineering Societies Library673 Berger Way 345 East 47th StreetSparks, NV 89431 New York, N. Y. 10017

Benthos, Inc. Exxon InternationalEdgerton Drive 1251 Avenue of the AmericasNorth Falmouth, MA 02556 New York, N. Y. 10019

Birnes Oceanographics, Inc. Fathom 36
P. 0. Box 24-B-78 P.O. Box 12825Los Angeles, CA 90024 Salem, Oreeon 97309

Butterworth Systems, Inc. B. F. GoodrichAve. J and East 22nd St. 500 South Main StreetP. 0. Box 9 Dept. 0751, Bldg. 24BBayonne, N. J. 07002 Akron, Ohio 44318

Cavico, Inc. Global Cathodic Protection, Inc.328 3rd St. 5109 AshbrookAlexandria, VA 22314 Houston, Texas 77081

Cohu, Inc. Hydro Products, Inc.5725 Kearny Villa Rd. Box 2528San Diego, CA 92123 San Diego, CA 92112

Continental Diving Service, Inc. International Paint Co.
P. 0. Box 2484 3105 Lorena AvenueMorgan City, LA 70381 Baltimore, Maryland 21230
Daedalean Associates, Inc. Interocean Management Corporation15110 Frederick Rd. Suite 215Woodbine, MD 21797 400 Oceangate
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DTCG23-80.-C-20009
Form 1

BID EVALUATION

BID No. 1 File No. i-I0.,02

1. Type:- Report -Article -Advertising -Trip Report -Questionnaire
X Other Navigation and Vessel Inspection Circular No. 7-68

2. Title/Publisher: -Notes on Inspection and Repair of Steel Hulls- DOT,
USCG - Merchant Marine Technical Division

3. Publication Date: 10-68
4. Key Words/Descriptors: Steel Hulls, !nspection and Repair, Welds

5. Pertinence to Project: XInnspection Requirement -- Underwater Technology
Specify: It does, in some detail, tell "where to look", and "whatto look for". but, in most cases does not tell the "how-to"
look for.-

6. Timeliness:. Outdated X Current - Future

This 1968 circu.lar is still in use by USCG inspectors.

7. Verity: Identified as a guide book by USCG inspectors at
Baltimore and Norfolk.

8. Determination: - Store -!- Accept & Code
9. Comments: The inspector has total responsibility and must

exercise his jU dgent. relying on his training and experiepce.
This applies to the 25% corrosion allowance for hull plating and
20% allowance in the mid-ship hull .lating.

10. Inspection Requirement Codes: 01 ,0 ....
11. Underwater Technology Codes:- ,-,-,-,-,
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

1-101,02

E. KAPP 5/6/80
Evaluator Date

S... ... ... . . .. ... ... . .. . . . . . . . . . .. . .-. . . . . ..-i .• , . . . . . . . ' , ' • v '• • • • • • I • • • • ~ . ." • • w ' ' '



DTCG 23- 80-C- 20009
Form 1

BID EVALUATION

BID No. 2 File No. 2-00

1. Type:- Report -- Article -Advertising -Trip Report -Questionnaire
-X -Other (Inspection Book)

2. Title/Publisher: Small Passenger Vessel Inspect-ion Book/DOT. LTSCG.
CG-840T

3. Publication Date: February 1969

4. Key Words/Descriptors: Vessel Information/Condition of Vessel

5. Pertinence to Project:-L-& Inspection Requirement -Underwater Technology

Specify: A standard record book of inspection.

6. Timeliness:- Outdated. Current - Future

In present use.

7. Verity: Obtained directly from Baltimore OMI,

8. Determination: X Store - Accept & Code

9. Comments: Does not list reauirements for inSDection of a shit
during drydocking.

10. Inspection Requirement Codes: 00.,--,--,-,

11. Underwater Technology Codes: 00 ,__,__,_ -,

12. Create File No.,: BID No. - IR Code No(s) - UT Code No(s)
2-00-00

PAUL DEFAYETTE 6/2/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 3 File No. 3-90

1. Type: - Report Article -Advertising -. Trip Report -._Questionnaire

.__Other.USCG Inspection BQok

2. Title/Publisher: Baree Inspection Book: DOT. USCG CM-840E (RevM 6-67)

3. Publication Date- 6-67

4. Key Words/Descriptors: Barge Inspection Record

5. Pertinence to Project: .... Inspection Requirement -Underwater Technology

Specify: BID is an inspection record booklet listing items to be_
checked visua]11Y nnd.tLhe rag]_tsn f nitpr d mnqnjptia~q. "It-,fi.s t•-t
Il~sts a vessel descrlpion, then it covers lifesaving eouipMent.-
fire protection equipment. emergency. equipment. etc..

6. Timeliness:- Outdated X Current - Future

Q•rently in use by USCG,

7. Verity: Obtained directly from Baltimore OMI.

"7 8. Determination: k. Store - Accept & Code

9. Comments: This RID is part of thp permannnt" encrd kgpt hy the
I1FSC( nf a ypspl andr ij f A h~ani :Par rert-Ifying the vepsgie1 fit...

for servie Not pertinent ton dr•ydnr' i.per.t-on

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes- On

12, Create File No.: BID No. - IR Code No(s) - UT Code No(s)
3-00-O0

E. KAPP 5L3L80
Evaluator Date

' A k I I ' I I I ' 1



DTCG23- 80-C- 20009
Form I

BID EVALUATION

BID No. 4  File No. 4-00

1. Type:- Report -Article - Advertising _--T rip Report .- Questionnaire
X Other (Inspection Book)

2. Title/Publisher: Hull Inspection Book/DOT, USCG - CG840T.

31 Publication Date: November 1980

4. Key Words/Descriptors: Vessel Inspection, Hull, Sea Valves

5. Pertinence to Project:_X Inspection Requirement -Underwater Technology

S e'f :Lists items for inspection of cargo, passenger, and
miscellaneous ships.

6. Timeliness": Outdated -1-- Current - Future

Currently used by USCG, .

7. Verity: Obtained directly from Baltimore OMI.

8. Determination: X Store - Accept & Code
9. Comments: Does not list requirements for drydocking.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
4-00-00

PAUL DEFAYETTE 6/2/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 5 File No. 5-00

1. Type : Report Article Advertising -Trip Report -Questionnaire

-1LOther USCG Inspection Book

2. Title/Publisher: Hull In.Qpection Book, - Condition of Vessel, DOT,
USCG, CG-840A (Rev. 6-67)

3. Publication Date: 6-67

4. Key Words/Descriptors: Lifesaying euipment: Fire Protection equip-
jmknf; Emergencgy guirpmnt- Vpntilat-nn: Navigation equ nipment .
GCrnuind Tacklp-: Huflql Deekn. fi-tngsq -and 'wa-terti-gqht i "ttgrity

5. Pertinence to Project:X_ Ilnspection Requirement -Underwater Technology

Specify: BID is an inspection record booklet listing items to be
visuall- checked, and the results of said inspection not pertin-
ent to drydock inspection.

6. Timeliness:- Outdated X Current Future

*1 Currently used by USCG.

7. Verity: Obtained directly from Baltimore OMI.

8. Determination: X Store - Accept & Code

9. Comments: This inspection does not require drydocking of the
vessel.

10. Inspection Requirement Codes: 00

11. .Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)5-00-00

E. KAPP 6/9/80

Evaluator Date



D3"CG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 6 File No. 6-199

1. Type:.-Report -Article -Advertising .- Trip Report -Questionnaire
-- Other USCG Inspection Book

2. Title/Publisher: -Drydock Examination Book, DOT, USCG, CG-840H
(Rev. 1-68)

3. Publication Date: 1-68

4. Key Words/Descriptors: Plate, &aging. seayvy..s

5. Pertinence to Project: X___ Inspection Requirement._ Underwater Technology

Specify: BID is an inspection record listing items to be checked
visuailly and/or other procedures performed such ag (at random')
matp-ri a thicknc-sPgg g~ing or sp.~a Liza&..q nnen~ef..--f~r-iqpt.nor other items operato'nally tested, .........

6. Timeliness:__ Outdated X Cu,-rent - Future

In current use by USCG.

7. Verity: Obtained directly from Baltimore OMI.

8. Determination: Store X Accept & Code

9. Comments: This is the form used in the biannual inspection
required for issuance of UJSCG certificartes.

10. Inspection Requirement Codes. 99 ,, ,

11. Underwater Technology Codes: 00 ,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

6-199

E. KAPP 5/3/80
Evaluator Date



DTCC 23- 80-C-20009

Form 1

BID EVALUATION

BID No. 7 File No. 7-0_

1. Type: -Report - Article -Advertising -T rip Report -Questionnaire

--.-- Other USCG Inspection Book

2. Title/Publisher: Boiler Inspection Book - Condition of Vessel, DOT,
USCG CG-840B (Rev, 4-58)

3. Publication Date: 4-68

4. Key Words/Descriptors: Propulsion Machinery, Boilers, Unfired
Pressure Vessels

5. Pertinence to Project:•X Inspection Requirement -Underwater Technology

Specify: BID is an inspection record booklet listing items to be
hckedvisually and the results of such inspection not pertinent

tO drydock inspection.

6. Timeliness: Outdated X Current Future

Currently used by USCG,

7. Verity: Obtained directly from Baltimore OMI.

8. Determination, X Store _ Accept £ Code

9. Comments: Book lists items for inspector to check on propulsion
machinery, boilers. and unfired pressure vessels.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
7-00-00

E. KAPP 5/5/80

Evaluator Date



- DTCG23-8O-C-20009

Form I

BID EVALUATION

BID No. 8 File No, 8-U01

1. Type :. Report -Article - Advertising -Trip Report -. Questionnaire
X Other Code of Federal. Regulations

2. Title/Publisher: Federal Register Commercial Divine Operations -.

OS&H Requirements. Dept, of Labor

3. Publication Date: July 1977

I. Ke Words/Descriptors: Commercial Diving Operations, OccupationalSafety and Hpa _th RequirpmentAq .qpp. 45) fLrnh ~ nd -

5. Pertinence to Project:-_Inspection Requirement _.L_ Underwater Technoiogyj
.- Specify. This BID establishes safety and health standards for

personnel and medical requirements, operations procedures,.
equipment procedures agnd requirements. and recording, Cross
reference: Title 46. CFR 222, same subject

6. Timeliness:__ Outdated X- Current_- Future

This BID references BID 9. .....

7. Verity: By its creation and publication this BID became its own
verity.

8. Determination: Store -X_ Accept £ Code

9. Comments:

410. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 01

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
8-U01

E. KAPP 05/06/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 9 File No. 9-0Q .

1. Type : Report - Article- Advertising -Trip Report -Questionnaire

-2-Other (Register)

2. Title/Publisher: Federal Register/U.S. National Archives, Volume
42 , No. 222

3. Publication Date: 11/16/78

4. Ke Words/Descri tors: Diver's Equipment/Dive Procedures/Decompres-siLn Chambers / F11rs t -Aid ... ....

5. Pertinence to Project:-. Inspection Requirement =Underwater Technology

Specify: Does not pertain to either.

6. Timeliness: Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments: Deals with Divers; Inspection & Operation of Equipment/
Safety & Health Standards.

10. Inspection Requirement Codes: 00.,S....,_

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
9-00-00

PAUL DEFAYETTE 6/10/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 10 File No. 10-U05

1. Type:- Report -,Articlem Advertising -Trip Report -Questionnaire

J-LOther Magazine Article
2. TiPublisher: Remote Control Vehicles Service Underwater

Teephone Lines, SEA TECHNOLOGY, PaRe 14, Author: H. Osborn

3. Publication Date: February 1976
. Key Words/Desriptors'.Vehicles, Underwater, rescue, salvage,

surveying, mining. locating and repairing underwater cables and
pipelines.

5. Pertinence to Project:- Inspection Requiremeiatt Underwater Technology

Specify: Vehicles described in BID provide many extensions of
ma'ns arms and eyes. Adaptable to many lines of work.

6. Timeliness : Outdated _& Current Future
Current as of the publication date of the BID. at best: further

checking needed.

7. Verity: Reportedly the equipment operates as designed further
check needed.

8. Determination:" Store E Accept & Code

9. Comments: Sounds like a handsome adjunct to existing inspection
support equipment and for enlarging on popular systems now in
use in hull cleaning.

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 05

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
10-U05

E. KAPP 05/08/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 11 File No, 11-0Q0

1. Type: -Report -Article - Advertising -T rip Report -Questlonnaire

-2-Other M&agazine Article

2. Titie/Publisher: Deck Gear on the Job for Research & Industry,.
"Sea Technology"

3. Publication Date:.27-76

4. Key Words/Descriptors: Deck-p gear. availability, applications,
manufaturpres capablhHt-y nf czpir-fi uni', t .

S. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify. BID describes pieces of deck gear and cable, used in1research. industry and commerce.

6. Timeliness: Outdated X Current Future

&11 eauipment is current as of publication date,

7. Verity: Novie

0. Determination: X. Store - Accept & Code
9. Comments" Contains no information pertinent to project.

10. Inspectinn Requirement Codes: 0

11. Underwater Technology Codes .O0
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

11-00-00

E. KAPP 5/8/80
Evaluator Date



DTCG23-80-C-20009

Form I

BID EVALUATION

BID No. 12 File No. 12-U.2

1. Type: X. Report -- Article - Advertising -Trip Report -- Questionnaire
-Other

2. Title/Publisher: Head Mounted TV Test & Evaluation, U.S. Naval Sea
Systems Cormuand: Barrett. F.B.. NCSC/NAVSEA OQOC

3. Publication Date: Aprril 1978

4. Key Words/Descriptors: TV Monitor, Head mounted by diver, test and
* evaluation. methods, equipment.

.1-

5. Pertinence to Project:- Inspection Requirement __Underwater Technology

necit•, Successful test results will establish methods of com-
p ying'with Inspection Requirements, and use of said equipment
advances known Underwater Technologv.

6. Timeliness: Outdated-LL__ Current - Future

Some equipment now in use: other equipment and methods con-
tinuing to be developed, expanded and developed.

7. Verity: A U.S. Navy report.

8. Determination: Store • Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 02

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
12-U02

E. KAPP 05/09/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 13 File No. 3-U13

1. Type:- Report - Article X Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: _Underwater Hull Cleaning, Phocienne Sous-Marin6
S.A.

3. Publication Date: None - latest correspondence dated June 1976.

4. Key Words/Descriptors: Underwater Hull Cleaning, Brush Kart

5. Pertinence to Project:- Inspection Requirement Underwater Technology

Specif BID is sales literatuJre, heavy on the engineering
specifications, describing ute& of manufacturer's equitmin
four (4) styles: each covered -horoughly

6. Timeliness:- Outdated Current _ Future

7. Verity: -Manufacturers sales literature

8. Determination: Store - Accept & Code

9. Comments: Recommend checking source in France and/or USA
connections as listed in the brochure. _

10. Inspection Requirement Codes: 00Q..... • . .

11. Underwater Technology Codes: 1U-. , ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
13-U13

E. KAPP 05/05/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 14 File No, 14-U09

1. Type :-. Report -Article ... Advertising -Trip Report -Questionnaire

-Other

2. Jitlq/PubIisher:. The Aqua Kleen Program, Underwater Tool &
quipment Co., orange, CA

3. Publication Date: August 1975
Wrd/Descriptor: Hull cleaning, cost data, scrubbing units.4' . Key Words/Descrptos .. ...

4 agcrjes. and specificacions.

5. Pertinence to Project:-lnspection Requirement -- Underwater Technology

Specify: This BID discusses subject company's hull cleaning
equipment and techniques for in-water cleaning.

"6. Timeliness: -Outdated X Current Future

Lat•et dated litAraturt- is 1975, pdte- rquired.

7. Verity: Advertising which requires checking.

8. Determination: - Store X Accept & Code

9. Comments: This BID is sales literature of a company primarily
manufacturing brush heads for the smaller, single brush cleaning
units,

10. Inspection Requirement Codes: 00..... .. ,

11. Underwater Technology Codes: 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
14-U09

E. KAPP 05/09/80

Evaluator Date



DTCG23-80-.C--20009
Form 1

BID EVALUATION

RID No. 15 File No. 15-U12

1. Type :- Report - Article Advertising -Trip Report -. Questionnaire

-Other-

2. Title/Publisher: Barnacle Bill. Rhode Island Marine Services. Inc.

3. Publication Date: Unkno=m

4. Key Wrdsl/Descriptors:5A_..a /So-niC Hull Tender, marine growth
retardant.

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Sn.cify: This BID proposes that this equipment is at least an
addition to the state-of-the-art in hull cleaning,

6. Timeliness: Outdated X Current _. Future

Update check required.

7. Verity: Possibly, the U.S. Navy use of this gear would
substantiate the alleged facts,

8. Determination: - Store _A_ Accept & Code

9. Comments: U.S. Navy uses this equipment.

10. Inspection Requirement Codes:.00
11. _Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) UT Code No(s)
15-U12

E. KAPP 05/09/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 16 File No. 16-U02.03

1. Type:_. Report Article X Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Undersea Strobe Light, Subsea Products. Inc.

3. Publication Date: None. Latest correspondence dated July 1975

4. Key Words,/Descriptors: Underwater Strobe Light, accessories, i.e.,
•trobe liahts. handling equipment, namerap r aqp pnowr PAK-

5. Pertinence to Project:-. lInspection Requirement X -Underwater Technology

Specify: BID is sales literature with operating specifications
aAd technical data about the equipment.

6. Timeliness:-__ Outdated _X Current-Future

Recheck required on company and their equipment.

7. Verity: Referenced data by manufacturer must be rechecked.

8. Determination: Store Accept Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 03

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

E. KAPP 05/05/80
Evaluator Date

_Aý -A



DTCG23-80,-C-20009

Form 1

BID EVALUATION

BID No.--- File No. 17-U06 ....

1. Type:-. Report - Article _ X Advertising -Trip Report -Questionnaire

-- Other Cataloging

2. Title/Publisher- Ultrasonic Thickness Gages., Panametrics,
Waltham, Mass.

I.

3. Publication Date: 7-79

4. Ke Words/Descriptors:,UltrasOnic ThicknessGages, on land or in
.Wa1e:, specifications.

5. Pertinence to Project:- Inspection Requirement _JLUnderwater Technology

Specify: This BID responds to Inspection Requirements on material
thickness; one group of Rages used "dry", another set used
underwater,

6. Timeliness: Outdated X__!L Current Future

Present BID less than 1 year old.

* 7. Verity: Advertising.

8. Determination: Store X Accept & Code

9. Comments: This BID is sales literature. No advance in the
state of the art.

10. Inspection Requirement Codes: 00 00

11. Underwater Technology Codes: 06 . . . . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)9_-U06
E. KAPP 05/09/80

Evaluator Date

_.~, . ..-



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 18 File No.- 18-U0!,04

1. Type:- Report -Article X..L Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Underwater Ultrasonic Communication System,
Simada Physical & Chemical Industrial Co. Ltd.. Tokyo. Japan.

3. Publication Date: None. Latest correspondence May 1970.
4. Key Words/Descriptors: Underwater Ultrasonic Communication System,

Voice and telegraphic and Homing qlgnal.

5. Pertinence to Project:-Ilnspection Requirement X._ __Underwater Technology

Specify: BID is sales literature with operations, applications
and-technical data.

6. Timeliness: Outdated_ Current_ Future

Check required on company and their equipment,

7. Verity: Referenced data by manufacturer must be rechecked.

8. Determination: Store ._..X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 0__•0

11. Underwater echnology Codes: 01 04
12. Create File No. : BID No. - IR Code No(s) -UT Code No(s)

18-1101.04

E. KAPP 05/05/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 19 File No. 19-U02

1. Type :- Report - Article _-. Advertising -Trip Report -Questlonnaire

-Other-Catalog

2. Title/Publisher: Surveyor, Dual Purpose Work TV System, Hydro
Products, San Diego, Ca.

3. Publication Date: July 1976

4. Key Words/Descriptors: Dual Purpose Work TV Systems, camera, control
un_ t.

5. Pertinence to Project:- Inspection Requirement XL--Underwater Technology

Specify, This BID presents the subject company's underwater TV
camera and control unit for either inspections or work duty
iUiiderwater. Camera mounts to diver's helmet and can be hand
held.

6. Timeliness:• -Outdated X Current -Future

Update needed. assuming currency. the equipment is available for
consideration within the scope of ESCO's contract assignment.

7. Verity: Earlier models have been in service for up to 15 years,

therefore, we should assume the facts in evidence in the
brochures.

8. Determination: - Store X Accept & Code

9. Comments: (Commercial) Unit now in exclusive one year manufac-
turing phase for U.S. Navy. .ydro Products also Mfg. g remote
controlled vehicle which carries camera and lights (tethered
unit).

10. Inspection Requirement Codes: 00 , .. -,

11. Underwater Technology Codes: 02 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
19-U02

E. KAPP 05109/80

Evaluator Date



DTCG23--80-C-20009

Form 1

BID EVALUATION

BID No. 20 File No. 2Q-!100

1. Type:_2S Report - Article-. Advertising -. Trip Report -. Questionnaire

-Other

2. Title/Publisher: Effects of Bottom Maintenance on Frictional
Resistance of Ships. T&R Report R-18. SNAME. NY,. N.Y.

3. Publication Date: February .1..

4. Key Words/Descriptors: Hull maintenance, frictional resistance ofshis

5. Pertinence to Project:-lnspection Requirement X.. Underwater Technology

Specify: Many Pertinent references are cited. and c)nclusions
drawn on the state of the art as of 1975.

6. Timeliness:-__ Outdated . Current - Future

7. Verity: SNAME

8. Determination: _ Store X Accept & Code

9. Comments:

10. inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Coi:e No(s) - UT Code No(s)
20-U00

F. MATANZO 05/05/30
Evaluator Date

AMPa~



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 21 File No. 21-UIO

1. Type: .X. Report Article - Advertising -. Trip Report -_Questionnaire

-- Other

2. Title/Publisher: Development of a CAVIJET SYSTEM (TM) for Removing
Marine FoulinR and Rugt, 3rd International Jet CurttingSymposium, 11-13 May 1.976, Chicago, Ill. Authors: A.F.. Conn.S.L. Rudy, G.D. Mehta

3. Publication Date: May 1976

4. Key Words/Descriptors: CAVIJET SYSTEM TM), Removal of Marine
Foulng and Rust. Jet Cutting Tecnnology.

5. Pertinence to Project:-Ilnspection Requirement X Underwater Technology
Specify: BID discusses cause and effect of fouling and rust plus
description of and test results from the CAVIJET SYSTEM testing.

6. Timeliness: Outdated- X Current Future
&As of 1976. Reexamination of the brochure and contact with the
company will provide needed updating.

7. Verity: Sales literature

8. Determination: Store X Accept £ Code

9. Comments: Performance should be determined from U.S. Navy,
Divini Training Unit. Panama City-

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 10 . ,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
21-Ul0

E. KAPP 05/05/80

Evaluator Date



DT CG 23- 80-C-20009
i1 Form I

BID EVALUATION

BID No. . File No. 22-,9-0.2.06

1. Type:- Report -Article -Advertising -Trip Report -_Questionnaire

SOther

2. Title/Publisher: Shortcomings of Offshore Subsurface Engineering
inspections. SNAME. Vol. II. No. 1. Pages 19-30

3. Publication Date: January 1974

4. Key W /De 'o Undersea inspections, towers man-made
islands. ships, etc.. investigations after accidents, towing
accidents, ineffectual engineering of towersg etc.

5. Pertinence to Project:- Ilnspection Requirement X_.Underwater Technology

Sriecify. This BID heavily criticizes present inspection practices
o towers, ships, etc., and, ascribes to the present practices
the many losses experienced since 1955. The author is highly
critical of design. construction. inspection, towing. erecting.
insurance practices: he hits it all.

6. Timeliness:- Outdated X Current - Future

This article is 6 years old.

7. Verity: Published by Society of Naval Architects and Marine
Engineers .

8. Determination:_ Store A Accept £ Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 ,06 .......

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
22-U02,06

E. KAPP 05/13/80

Evaluator Date

¼ •• . ......-- .-, ... . . ..... ,. ... . ." -. •• :'='- - .' - -•. ... . . . ...... . . .... .



DTCG 23- 80-C-20009
Form 1

BID EVALUATION

BID No. 23 File No. 23-U09

1. Type: X_ Report Article- Advertising...Trip Report -_Questionnaire

-Other

2. Title/Publisher: Underwater Hull Cleaning for Fuel Conservation in
the U.S. Navy. David W..ylr Naval Ship Research andi. _
Development Center, Annapolis, Md.

3. Publication Date: Unknown. Aaparently 1975.

4. Key Words/DescriptorS: Underwater hull cleaning, fuel conservation.
brush and/or SCAN rda~ning..

S. Pertinence to Project:_ lnspection Requirement-X Underwater Technology

Specify: Hull is inspected before, during, and after cleaning.
The entire subject is based on cleaning at sea.

6. Timeliness: Outdated Xi. Current __ Future

Further studies are currently taking place on the same subject.

7. Verity: U.S. Navy Report

8. Determination:__ Store X Accept & Code

9. Comments: This BID presents all facets of a very good study,
the results of which have been matched by other Studies, When
the behind the scenes boys get all of their work together, we
will have a good report,

10. Inspection Requirement Codes: O0 -,_, , . .

11. Underwater Technology Codes:- 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)23-U09

E. KAPP 05/1.3/80
Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

BID No. 24 File No._24-UI2.12 .

1. Type: X. Report Article- Advertising -Trip Report Questionnaire

0 ther
2. Title/Publisher:_.En-enzy (uel) _C eration Through Undarwatirr

Removal and Control of Foulng on Hulls of Navy Ships.
DTNSRDC, Bethesda Md, . ... .. .....

3. Publication Date: 12/75

4. Key Wors/De t Fuel conservation underwater hull cleaning,
anit ou in&/a nl-corrosion coatings:r omproved ship per-ormanice:
ancillary fouling control methods; marine fouling: nonmilitary
application.

5. Pertinence to Project:- Inspection Requirement. .. _X Underwater Technology

Snecif . This BID reviews literature current at time of publica-
ton 6oncerning hull cleaning principles and practices. Its
mn&ain value is the biblio2apy. The authors did a good review,
but only hit the high spots.

6. Timeliness:-. OutdatedL Current - Future

7. Verity: By visiting source.

8. Determination: - Store X Accept , Code

9. Comments: The authors of this paper had initiated their own
: studies earl ier in hbill] cipaning.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12

12. Create File No.: BID No. IR Code No(s) - UT Code No(s)
24-U12

E. KAPP 05/14/80

Evaluator Date

-• a•:. , , • •;4 . •.. .



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 25 File No. 25-U0914

1. Type:- _Report -Article Advertising -. Trip Report -. Questionnaire
X Other Journal

2. Title/Publisher: Review of Underwater Cleaning Methods and Their
Interaction on Navy Anti-Fouing Paint Systems. Federation of
Scientists for CQati-ngs T-chnglogy. Journal of Coatings Reprint:
C.P. Colager.a S. 1Bohlander, and HS_ Prpisar

3. Publication Date: Qgtober 1976

4. Key Words/Descriptors: Underwater cleaning methods, Anti-fouling
paint.

5. Pertinence to Project:--Ilnspection Requirement __2L Underwater Technology

Specify: BID discusses causes and effect of fouling of vessel
hulls and discusses several brush methods of cleaning. Also
lists advantages of underwater hull cleauin_ and describes
cutrent and future studies in this agnd reated areas at NSRDC.
Annapolis, Md.

6. Timeliness:__ Outdated X Current - Future

Recontact with DTNSRDC will determine whether or not this is the
latest word on brush cleaning techniques.

7. Verity: DTNSRDC to be contacted.

8. Determination: Store -X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 -- ,-

11. Underwater Technology Codes: 09 14

12. Create;File No.: BID No. - IR Code No(s) - UT Code No(s)
25-1102, 14

E. KAPP 05/14/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 26 File No. 26-M-UO

1. Type: -Report Article Advertising -Trip Report -Questionnaire
X-• Other . - . . ..

* 2. Title/Publisher: Foullng Control Means Fuel Savings for the U.S.
Qy, T--_4 SNAME _Pages_ 499-91]6

3. Publication Date:. May1977
cr itors: Thi. BID. presented to SNAME, May 1977. is

a ke of of BID 25; 'two of-three authors are the same.

"5. Pertinence to Project:- Inspection Requirement LUnderwater Technology

Specify:

6. Timeliness: Outdated = Current -- Future

7. Verity:

8. Determination: Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)26-U09

E. KAPP 05/14/80

Evaluator Date



DTCC23-80-C-200C9

Form 1

BID EVALUATION

BID No. 27 File No. 27-U06,07,08

1. Type: .Report -Article -Advertising -Trip Report - Questionnaire

-Other

2. Titie/Publisher:__Underwater Nondestructive Testings of Ship Hull
Welds, Ship Structure Committee. SSC-293.

3. Publication Date: September 1979
4. Ke Words/Descri tors: Underwater, Nondestructive Testing, Ship

Hull Welds. Alsof Radiography. Magnetic particle., ultrasonic.
Hull butt welds.

5. Pertinence to Project:- Ilnspection Requirement.X Underwater Technology
Specify: Techniques are discussed on underwater nondestructive
testing of hull butt welds; modifications as required, materials
an-d equipment.

6. Timeliness:. Outdated X Current - Future

7. Verity: Ship Structure Ccmii.ttee, U.S. Government

8. Determination: - Store X Accept & Code

9. Comments: This BID also covers diving equipment, underwater
cleaning, environmental limitations. NDT _Lmethods. and cost
considerations.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes:-.- - , , - ,-8

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
27-[T06:i07 08

E. KAPP 05/05/80
Evaluator Date



DTCG23- 80-C-20009

Form I

BID EVALUATION

BID No. 28 File No. 28-U14

1. Type:- Report ._ Article - Advertising -Trip Report -_Questionnaire

X Other Technical Data Sheet, CEL

2. Title/Publisher: Field Measurement of Paint Film Thickness, Civil
Engineering Laboratory, Naval Construction Battalion Center,
Port Heuneme, CA

3. Publicatiorn Date: November 1974

4. Key Words/Descript rs: Instruments, field measuring of paint film
thickness, wet, Mr ,techninues_

5. Pertinence to Project:- Inspection Requirement X_..Underwater Technology

Specify'

6. Timeliness: Outdated X Current -. Future

Call to NCEL verified technique is still in use,

7. Verity: Dr. H.G. Lasser, via telecon, confirmed accuracy and
tme Tiness.

8. Determination: Store __L_ Accept & Code

9. Comments:. Products described in BID 28 are still in use today.S~For calihration it is nogsible to go to National Bureau of
Standardg for semle cips.-

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 14

12. Create File No.: D - IR Code No(s) - UT Code No(s)

itl

E. KAPP 05/08/80
Evaluator Date

....-L. . . . ,. -



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 29 File No. 29-U012

1. Type: X___ Report Article- Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Prediction of Paint Performance from a Combiination
of Acceleratad Laboratory Tests.. Naval Fai-litipe Engilneringii i ~Command__ "

3. Publication Date: 11-75

4. Key Words/Descriptors: Accelerated laboratory tests, performance
pd.riction, pants coatings, f-eld eXpo•gura- plnct-ri cal
"properties, permeability, correlation, linear regressmn
analysis, steel substrate.

5. Pertinence to Project:- Inspection RequirementX Underwater Technology

Specify: Linear regression analysis indicated that individual
accelerated laboratory tests were not particularly good
pr eictors of paint performance,

6. Timeliness: - Outdated 2X Current - Future

Check required of any new laboratory tests.

7. Verity: Check required of any new laboratory tests.

8. Determination: - Store X Accept & Code

9. Comments:.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes:012

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
29-U012

E. KAPP 05/14/80
Evaluator Date



DTCG23- 80-C-20009

Form I

BID EVALUATION

: BID No. 30 File No. 30-00

1. Type:- Report -Article -Advertising -Trip Report -_Questionnaire

". X.X-Other Technical Data Sheet

2. Title/Publisher: Abrasive Blasting Guide for Aged or Coated Steel
Surfaces. T & R Bul, 4-9. SNAME

3. Publication Date: Unknown

4. Key Words/Descriptors:Ab.rasive, grit, sieve size, white steel.

5. Pertinence to Project :-. Inspection Requirement XX Underwater Technology

Specif This BID consists of photographs of segments of steel
with lifferent surface finishes as a result of abrasive blasting

1with dry grit.

S6, Timeliness: " Outdated XL Current - Future

This is the current guide used by ship repair yards when
preparing surface for paf-nting.

7. Verity: SNAME

8. Determination: - Store - Accept & Code

9. Comments: This BID was loaned for evaluation only and since it
contained no pertinent information, was not ordered.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(sj
30-00-00

E. KAPP 5/14/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 31a File No. 31a-U12

1. Type: Report Article -Advertising -Trip Report -Questionnaire
X Other Proceedings of Professional Society

2. Title/Publisher: Proceedings of the 4th Inter-Naval Conference on
Marine Corrosion. "Organotin Antifoulants in the U.S. Navy"'.
U.S. Naval Research Laboratory, Washinaton•._ .

3. Publication Date: August 1973
"4*. Ke Words /Descriptors-: 0ranotin Antifoulants - Coatings - Steel

5. Pertinence to Project :_ lnspection Requirement XLUnderwater Technology

Specify: This BID covers antifouling compositions, panel evalu-K'ations. org--anoti' •• nds vZis-a-vis ecologyv, safety pr-'nautin,

applications, and ship ev•Iat]ions a nd perfnrmanor.,

6. Timeliness: - Outdated X.._ Current _ Future

This BID data is still in use a d is bei e ed and enlarged

7. Verity: U.S. Naval Research Laboratories promotes this BID as
prima facie evidence on the subiect. Other interested parties
"(e.g. USCG) are interested in and guided by the findings of the
BID.

8. Determination: Store X Accept & Code

9. Comments: This BID, in my opinion, exemplifies the highest
standards in teehnical reporting- The rsults, are thoroughly
supported by names, dates, planes results and photographic
evidence thereof-...........___"_-_"

10. _nspectior, Requirement Codes: 0 .

11. Underwater Technology Codes:2 , ,. ........

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
31a-U12

E. KAPP 05/08/80

Evaluator Date



S=,

DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 31b File No. .31-UQ9 .

1. Type:- Report -Article -Advertising -Trip Report -Questionnaire

2. Title/Publisher: Proceedings of the 4th Inter-Naval Conference on
Marine Corrosion. Underwater Hull Cleaning as an Aid to Fouling
Prevention, U.S. Naval Resparch Laboratory, Wa~hington. D.-C-

3. Publication Date: August 1,7.3
4I. Key Words/Descriptors: Hull cleaning. underwater, fouling prevention.

5. Pertinence to Project:-.Inspection Requirement. --I-Underwater Technology

Specify: BID discusses and reports on visual examinations,
pneumatic, hydraulic and remote controlled eguipment,

6. Timeliness:__ Outdated X._._ Current - Future

7. Verity: U.S. Navy. _

8, Determination: - Store X Accept & Code

9. Comments: The findings tie in with others which we have

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

E, KAPP 05/08/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. c File No. 31c-U12

1. Type:-- Report Article -Advertising -Trip Report -Questionnaire

-X-Other Proceedings of Professional Society

2. Title/Publisher: Proceedings of the 4th Inter-Naval Conference on
Marine Corrosion, Environmentally Acceptable Antifouling
Materials: Organometallic Polymers: U.S. Naval Resgarch
Laboratory. Washington _D,_,.

3. Publication Date: August 1973

4. Key Words/Descriptors: Organometallic Polymers - EnvironmentallyAcceptable Materials, Foulings, microfouijngs, antifoul1ing.

nonbiodegradable. nonfoulings, antislimin_. coatins.

5. Pertinence to Project:- Inspection Requirement L Underwater Technology

Specify: This BID really handles the whole subject.

6. Timeliness:__ OutdatediL Current - Future

7. Verity: U.S. Navy

8. Determination: Store X Accept & Code

9. Comments :

10. Inspection Requirement Codes: 00 ,0-,

11. Underwater Technology Codes: 12

12, Create File No.: BID No. - IR Code No(s) - UT Code No(s)
31c-U12

E. KAPP 05/08/80

Evaluator Date



DTCC-23-80--C-20009
Form 1

BID EVALUJATION

BID No.- 32 __ _____File No...32.-i5J2

1. Type: iRe~port Article_..... Advcrtising -.....Trip Report -.....Questionnaire

-Other

2. TItle/Publisher: Paint. Ma~ tegne-ProcedUres, Vol. I and Il.

3.Pubiication D~ate: June 1975ZChg, July 1, 1976

4. Key Words /Descri~ptors: Hull Mainten ince. Anticorrosive Paint,
AnZ.lfQnuling Paint-

5. Pertinence to Project ...... Inspection Re iuirement..XLUnderwater Technology

Specify: De-scribes hull vaint__rgain,ý;enance procedures to be used
in drydock to obtain the longest :,ossible service life. Color
illustrations in Vol. Il...- ._______________

6. Timeliness:-. .... Outdated.JX. Current -- Future

Obtaini-ng Copies of-thes-e-two vo)mies will have to be through
USCG. _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. Vert Navy publication based on ý::ontractors work. BID was
only lo-aned tor evaluation._________________

8. Determination: - Store XAccept & Code

9. Comments: Although procedures are for drydock they serve as
a guide for actual drycdock maintexvance and for underwater

* ~~~follow up maintenance._________

10. Inspection Requirement Codes: 00 _ _ ,

11. U~nderwater Technology Codes: 12

12. Create File No.: BID No. -IR Code No(s) -UT Code. No(s)

F. MATANZO 06/09/80
Evaluator Date



... . . -, .!

DTCG23-- 80-C- 20009
Form I

BID EVALUATION

"BID No. 33 File No,._.-U_0

1. Type:- Report . Article -Advertising -Trip Report -Questionnaire

-Other

2. Title/Publish r Underwater Inspeccion and Repair of Offshore
Structures/Offshore Technology Conf.

3. Publication Date: May 1975

4. Krv Words/Descriptors: Corrosion, Underwater Work, Offshore
P l~torms. Welding. Water Blaster

5. Pertinence to Project :--.Inspection Requirement XK- Underwater Technology
SFjcify: A three phase underwater inspection of offshore
structures using divers is described,

6. Timeliness: -Outdated.X Current - Future

7. Verity: The work described in this article, presented at a recent
conference, is similar to that performed by other underwater
work firms.,

8. Determination: Store .X Accept & Code

9. Comments: The value of this 1975 article is that it demonstrates
that underwater inspection techniques have a field record on
which to evaluate them.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 01........,

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
33-UOI

F. MATANZO 11/15/80

Evaluator Date



Preceding Page Blank DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 35 File No. 35-U12

1. Type Report -- Article Advertising -_Trip Report -. Questionnaire

-Other

2. Title/Publisher: Development of Underwater Painting System,
Abstract 19.329. ZOSEN.

3. Publication Date: June 1978

4. Key Words/Descriptors: Corrosion Protection/Offshore Structures/
U1nderwater Painting/Two Syst••-P . Sprny. Rol1pr

5. Pertinence to Project:- Inspection Requirement .X Underwater Technology

Specify: Underwater Painting

6. Timeliness:__ Outdated X Current - Future

7. Verity: Contact development companies.

8. Determination: - Store X Accept & Code

9. Comments: List of development companies at end of article.

10. Inspection Requirement Codes: 00,__ ,

11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
35-1112

PAUL DEFAYETTE 05/30/80
Evaluator Date

4511.



DTCG23-'80-C-20009

Form 1

BID EVALUATION

BID No. 36 File No. 36-U06

"1. Type :.. Report X Article -X Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher:.Jltrascan ITT. Sylve•ter. Un erseas Ingpeetion/t'1 Offshor e .. _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

3. Publication Date:-MarIh 1978

4. Key Words/Descriptors: Ultrasonic Testing/Greater Mobility/Compact/

5. Pertinence to Project:- Inspection Requirement _.X. Underwater Technology

Specify: UlMtrasonic NDT

6. Timeliness:-__ Outdated X Current - Future

7. Verity: Article presented at International Diving Symposium

8. Determination:_-_ Store X Accept £ Code
Comments: Good color photographs of system.

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 06

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
.6-U06

PAUL DEFAYETTE 05/30/80

EvaluaLor Date



DTCG23-80.-C-20009
Form 1

BID EVALUATION

BID No. 37 File No. 37-101.03
1. Type:- Report -Article__ Advertising -Trip Report .__Questionnaire

-ILOther

2. Title/Publisher: Navigation and Vessel Inspection Circular No. 12-6
(NYC 12-69)/DOT, UiSCG

3. Publication Date: 12 December 1969

S4. Key Words/Descriptors: DydckJifg., Mobile Drilling Units

5. Pertinence to Project:. Ilnspection Requirement._-Underwater Technology
Specify: Special procedures for floating insp.&ejUon are given.

6. Timeliness:__ Outdated X Current - Future
Currently used by USCG

7. Verity: USCG Publication

S . Determination: - Store X Accept & Code

S9. Comments: Calls for underwater cleaning, inspection (visual),
ultrasonic gaging and TV tape record,.

10. Inspection Requirement Codes: 01

11. Underwater Technology Codes-._-._0___... . .. . . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
37-101,03

F. MATANZO 6/2/80
Evaluator Date



DTCG 23- 80-C- 20009

Form I

BID EVALUATION

BID No. 38 File No. 38-U12

1. Type: -X& Report -- Article• Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Review ofAntifoulinif Marine Coatings and their
Influence on Marine Environmef Research

3. Publication Date: April 1978

4. Key Words/Descriptors: Antifoulant Paints and Coatings/Organotin
Toxicants/Leaching Rate/Environmental Impac'tiFo\L1ing Mechanism.

5. Pertinence to Project:- Inspection RequirementJX Underwater Technology

Specify: Underwater Paints and Coatins - Antifoulant Effect

6. Timeliness:__ Outdated X Current -Future

7, Verity: Department of Chemistry, University of New Orleans

8. Determination: Store X Accept & Code

9. Comments: Information on Antifoulants and relation to gcosystem,

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
38-U12

PAUL DEFAYETTE 05130/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No.- 39 File No. 39-U0 2 ,03

1. Type :- Report -Article-. Advertising -Trip Report -. Questlonnaire
-- Other

2. TItle/Publisher: A Wide-Angle Correcting Lens for Underwater TV
Use/SEA TECHNOLOGY

3. Publication Date: __January 1980

4. Key Words/Descriptors: Underwater TV/Color/High Resolution/Wide-
Angle Lens

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Underwater Inspection

6. Timeliness:- Outdated -X Current - Future

7. Verity: Used for inspection of gasoline tank for Amoco Oil Co.

8. Determination:_ Store X Accept & Code
9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 03

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
39-U02 03

PAUL DEFAYETTE 05/30/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 40 File No. 40-10

1. Type:-_Report .. _Article -Advertising __Trip Report _Questionnaire

-Other

2. Title/Publisher: Uses of Very High Pressure Waterr-Jg.t ag•j" .
Marine Maintenance, Authors!: SaA Taylor. R-9S uid soLA.•T _N
TECHNOLOGY

3. Publication Date: July 1976

4. Key Words/Descriptors: Underwater Cleaning/Reactionleg, Control
Gun

5. Pertinence to Project:- lnspection Requirement ._.X._ Underwater Technology

Specify: Underwater Cleaning with .high pressure (10.Q_ psi)
water Jet.

6. Timeliness>__ Outdated X Current ._ Future

7. Verity: Successful at depths up to 500 feet.

8. Determination: Store X Accept & Code

9. Comments: A description of the equipment and the environmental
pollution laws which impact on use of this equipme nt. __

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 10 .... .....

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
40-UlO

PAUL DEFAYETTE 05/30/8Q

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 41 File No. 41-U02,03,05

1. Type:._X Report -Article-Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Interim Status Report, Project 4151: Hazardous
Chemical Discharge Prevention and Reduction/USCG.

1

3. Publication Date: September 1979

4. Key Words/Descriptors: Remo.te Damage Inspection System/Rapid
Damage Location and Asse.,smentl/No Divers.ITA1pvi-Lion System

5. Pertinence to Project:. lnspection Requirement X_.___Underwater Technology

Specify: Underwater Damage Location

:I
6. Timeliness: Outdated_-- Current _X Future

7. Verity: USCG Development

0. Determination:__ Store _X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes. 02 03 05

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
j ~41-U02 .03,05

PAUL DEFAYETTE 05/30/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 42a File No- 42a-U14

1. Type:-!,-.Report-Article• Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: R&D Program for Outer Continental Shelf Oil and
Gas Operations. Subtitle: Detecting Incipient Crack Formation
in Offshre Stuctures by Internal Friction Monnit-rng TI_
Geological Survey

3. Publication Date: 1979

4. Key Words/Descriptors: Internal friction, detection incgpient
cracking, structural joints, offshore .-triwtr-•i,_ NnT

5. Pertinence to Project:- Inspection Requirement _. Underwater Technology

Specif y: Describes an NDT technique now being developed which at
some time might be useful in underwater inspections.

6. Timeliness: Outdated X Current __ Future

7. Verity: Only an R&D progress report of laboratory mode/studies.

8. Determination: X Store Accept & Code

9. Comments: The technique has not yet been demonstrated in field
applications.

10. Inspection Requirement Codes: 00(3

11. Underwater Technology Codes: 14

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
42a-U14

E. KAPP 05/15/80

Evaluator Date



DTCG23-80-C-23009
Form 1

BID EVALUATION

BID No. 42b . File No. 42b-00

I. Type:.__X Report Article Advertising _Trip Report -. Questionnaire

-Other _

2. Title/Publisher: R&D Program for Outer Continental Shelf Oil & GasNoQperations. U.S. .eological Survey: Subtitle: Detection of
Incipient L Faailure by the Random Decrement Method

3. Publication Date: 1979

4. Key Words/Descriptors:NNondestructive Testing Crack Detection

5. Pertinence to Project:- Inspection Requirement - Underwater Technology

Specify:

6. Timeliness: Outdated Current X Future

This NDT technique may have future application.

7. Verity: None

8. Determination: X Store_-_ Acrept & Code

9. Comments: This article does not give any data showing that this
process can tell anyone where the crack is, or, is developing.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)42b-00-00

E. KAPP 5/15/80

Evaluator Date



DTCG23- 80-C-20009

Form I

BID EVALUATION

BID No.- 42c File No. 42c-UlO

1. Type:__X._ Report Article- Advertising Trip Report -Questionnaire

-Other--

2. Title/Publisher: R&D Program for Outer Continental Shelf Oil and
Gas Operations: subtitles Cavitation Erosion Technology for
Cleaninj nderwater Joints Prior to Inspection: U,S, Geologiical
Survey.

III 3. Publication Date:-1 9 7 9

. Y WIrd='Descriptors• nspection of cavitation erosion technology
Key~~~ ~ ~ ~ tord 'D srpo s i T ---lnspection.for clea'ning£ underwater strucua _Joints prior to ineci.

5. Pertinence to Project:-lnspection Requirement.X Underwater Technology

Specify: This BID covers the cavitation erosion tecnnol2og from
descriptio-nof the equipment. through description of its-ueage.__
to results achieved.

6. Timeliness:- Outdated A Current -- Future

7. Verity: Only an R&D progress report.

8. Determinaticn: Store X Accept & Code

9. Comments: While the verity determination has been left hanging;.
SThis technique should receive considerations.

'10. Inspection Requirement Codes: 00

11. Underwater Technology Codes:. 0 1 ,0-,-- ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
42c-UI0

E. KAPP 05/15/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 42d File No. 42d-'U05

I. Type: .. _X Report - Article - Advertising --- T rip Report -Questionnaire

Other
2. Titl.3/Publisher: R&D Program for Outer Continental Shelf Oil and

Gas Operations: Subtitle: Unmanned. l s jngin_ Undersea
Tns.p.tion Vehicle Technology, _,-eogiaL.SatrvU..

3. Publication Date: 1.7..9
L4. Key Words/Descriptors: DevelOp the technology fornderw&atgr

'!of pipe.Hgos, n ne p. _•p nn and vfrp_-
swimming yehicles.

5. Pertinence to Project:- Inspection Requirement X_ Underwater Technology

Specify: Both vehicles described in this BID are the results of
advanced technology for this type of craft, and, both are
p4rimaril• signed for inspectin functions.

6. Timeiiness:__ Outdated X Current - Future
aBoth vehicles are stij. _Merv much in the experimental stage. 1j.

"major principles of propulsion. floatation. and simplenavigation
have been fairly well established.

7. Verity: Only an R&D progress report.

8. Determination, Store _2L Accept & Code

9. Comments: These vehicles, whether or not in their present con-
figurations, could well apply to hull inspection and cleaning.
The vehicles are not truly free-swimming because they are
tethered to a support ship-

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 05

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

E. KAPP 05/15/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. _43 F i1,re No. 43-UOO

1. Type:_ Report -Article 2L Advertising -Trip Report -- Questionnaire
-Other

2. Title/Publisher: Instruments for Measuring Painting and Coating
Thickness, UPA Technology, Inc. ..

3. Publication Date: 1978

4. Key Words/Descriptors: Painting, coating thickness

5. Pertinence to Project:- Inspection Requirement X___Underwater Technology

Sgecify: Provides a means of direct measurement of coating
t ickness regardless of coating or base material,

6. Timeliness:- Outdated X.1 Current - Future

7. Verity: Used in industrial applications since 1947.

8. Determination: X Store - Accept & Code
9. Comments: Investigation needed to determine if instrument may

be used in underwater applications.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes 00 ..........

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
43-U0O

RENUART 08/29/80
Evaluator Date

•'-•'~~~~...................................... •....... , .••,,, ,* ,, r |•it i••...... •



DTCG23-80--C-20009

Form 1

BID EVALUATION

BID No. 44 File No. 44-00

1. Type: X. Report -Article- Advertising -Trip Report -. Questionnaire

S-Other

2. Title/Publisher: Coating Systems Guide for Exterior Surfaes.c of
Steel Vessels/Society of Naval ArchitectS & Marinr EngJ P-pr.q

%~1 J3. Publication Date: Septembre_1._978

14. Key Words/Descriptors: Coating System/Performance Characteristics

5. Pertinence to Project:- Inspection Requirement - Underwater Technology
Specif Does not pertain to either. but does list coatings for
hlic) hlils. _

6. Timeliness: X Outdated Current .- Future
'•" • ~~~~rpecent (19,Q)0•da~zPlapmonrt_- J13 •nrnt "-=v n ,n~~l][•

W.1h..X..ai9&.deLopaQr i-JArl-rQ,-,J ,%re nt ant4fnilling_
paints many systems listed are obsolete.

7. Verity: SNAI•E

8. Determination: X Store Accept & Code
9. Comments: Shies still using these older formulations: will not

be likely candidates for an extended drydock since they will
need painting sooner.

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 00

12. Create File No.: BID o. - IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 5/30/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 4 5  File No. 45-U02

1. Type :- Report - Article X Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Photographic Documentation Camera/Remote Ocean
Systems, Inc.

3. Publication Date: Undated

4. Key Words/Descriptors: Still. motion, time-lapse photography

5. Pertinence to Project:-lInspection Requirement___ X Underwater Technology

Specify: Underwater photography

6. Timeliness:-__ Outdated X Current Future

7. Verity: Advertisement

8. Determination: Store . Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 05/30/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 46 File No. 46-U12

1. Type:_- Report X Article -Advertising .Trip Report -Questionnaire

-Other

2. Title/Publisher: Coatings and Corroirnn Contvnl_ Mari-n Rnginprpng
Log. May 1980

3. Publication Date:,May 1980
4. L(ey Words/Descriptors:Antifoulant Coating and Cprrosion Control

Systems

5. Pertinence to Project:- Inspection Requirement-X Underwater Technology

Specify:_Underwater antifoulant and corrosion coatings.

6. Timeliness" Outdated X. Current _ Future

7. Verity: Journal article

8. Determination: - Store _X Accept & CodeWide variety of coatings listed.
9. Comments.

10. Inspection Requirement Codes 00 , , ,__ , ,

11. Underwater Technology Codes: J.2 ....

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
46-U12

PAUL DEFAYETTE 05/30/80

Evaluator Date

Mid



DTCG 23- 80-C-20009

Form 1

BID EVALUATION

BID No. 4Z File No. 47-U12

1. Type:•.& Report - Article -Advertising -- Trip Report -Questionnaire

- Other

2. Title/Publisher: Maintenance - The Key to Operational Efficiency

3. Publication Date: 11-77

4 4. Key Words/Descriptors: Painting Afloat and In-Wat-r Survey/Hull
C1Ianning Linting of Ship

5. Pertinence to Project:- Inspection Requirement --&-Underwater Technology

Sspecify. Underwater survey and maintenance of a VLCC took only
T4 hours.

6. Timeliness:-- Outdated-X Current -Future

7. Verity: Actual example given for a VLCC with work performed at
Los Palmos where similar work is described in BID 59.

8. Determination: - Store -- I- Accept & Code

9. Comments: Gives example of survey and painting including times
for whole operation.

10. Inspection Requirement Codes: 0,

11. Underwater Technology Codes:J12.. .,

12. Crieate File No.: BID No. - CA No(s) - UT Code No(s)

P. DEFAYETTE 5-30-80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

" BID N.,. 48 File No. 48-U02J03.05

1. Type:- Report.- Article L Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Rebikoff Underwater Productss.._

3. Publication Date: 1979J....

4. Key Words/Descriptors: Underwater Photographv/Color/ nderwater
Structures Inspection

S. Pertinence to Project:--- Inspection Requirement _. Underwater Technology

Specify: Underwater Color Photography

6. Timeliness: Outdated X Current__ Future

7. Verity: Used for Inspection of Amoco Oil Co. Gasoline Tank

8. Determination: - Store X Accept 6 Code

9. Comments: Goes along with BID #39/Good color photos

10. Inspection Requirement Codes. 00

11. Underwater Technology Codes: 02 ,_Q,05 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
48-U02,03,05

PAUL DEFAYETTE 05/30/80

Evaluator Date

S• .. •,J, •. V -,• -, -, , -- ---;;,;"• :• "• •



DTCG23-e0,-C-20009

Form 1

BID EVALUATION

BID No.----49... File No. 3

1 . Type -Report - Article-.2i Advertising -T rip Report -Questionnaire

-Other •

2. Titie/Publisher:� See-Bee IA Diver B&W T e -Sea

,ystem s Inc. . .... ..

3. Publication Date:..APri]. 1 1980
4. Key Words/Descriptors: Underwater TV Camera/ColQr/..B&W/Hand He.L/.

, Hemet- Mounted

5. Pertinence to Project:- Inspection Requirement. X Underwater Technology

Specify.: _Underwater Television

"6. Timeliness:- Outdated . Current -- Future

7. Verity: Advertising

8. Determinatlon: - Store X Accept & Code

9. Comments: Lists options and price list

10. inspection Requirement Codes: 00 ..........

11. Underwater Technology Codes: '02 ,.03... ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)I 49-U02,03

PAUL DEFAYETTE 06/02/80

Evaluator Date

.i



DTCG 23- 80-C-20009
Form 1

BID EVALUATION

BID No. 50 File No. 50-00

1. Type :- Report.- Article - Advertising -Trip Report -_Questionnaire
JLOther (Changes in Technical Manual)

2. Title/Publisher: Naval Ships' Technical Manual: Preservation of
Sh ips inySr 7eDT.e Navy

3. Publication Date:-- ovembor 1976

4. Key Words/Descriptors: aint & Cathodic Protection/Safety
Prp-r nnut- __ '_-

5. Pertinence to Project:-.-Inspection Requirement -Underwater Technology

Specify: Does not per n to either__.

6. Timeliness:.- Outdated_._XX- Current - Future

7. Verity: U.S. Navy

8. Determination: X Store Accept £ Code

9. Comments: Contains information for overseas and atate side
YALablhipyards only.

10. Inspection Requirement Codes: JQ.,
11. Underwater Technology Codes:_...Q._. .. .. ....

12. Create File No.: BID No. - iR Code No(s) - UT Code No(s)50-00-00

PAUL DEFAYETTE .___.2/80
Evaluator Date

J



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 51 File No. 51-00

1. Type:- Report - Article-_ Advertising __Trip Report -Questionnaire
X-Other i(Chane In Manual)

2. Title/Publisher: Naval ShIps' Technical Manual: Preservation of
ghips in Service/Dept. of Navy

3. Publication Date: June 1977
4. Key Words/Descriptors: Coating£s Required

5. Pertinence to Project:..I.nspection Requirement -Underwater Technology

Specify: Does not pertain to either.

6. Timeliness: Outdated-. Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 - -,-- . .- ,

11. Underwater Technology Codes: 00

12. Create File No. : BID No. - IR Code No(s) UT Code Mo(s)
51-00-00 ___

PAUL DEFAYETTE 6/2/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 52 File No.. O

1. Type:- Report - Article. Advertising -Trip Report -Questionnaire
*_.XOther (Changes in Manual)

2. Title/Publisher: Naval Ships' Technical Manual: Preservation of
Ships in Sgrvice/Dept. of Navy

3. Publication Date: December 197,

4. Key Words/Descriptors: Insignia sizes & locations

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify- Does not pertain to either.

6. Timeliness: Outdated__ Current - Future

7. Verity:

8. Determination: X Store Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater, Technology Codes: 00

12. Create File No. BID No. - IR Code No(s) - UT Code No(s)
52-00-00

PAUL DEFAYETTE 6/2/80
Evaluator Date



DTCC23- 80-C-20009
Form 1

BID EVALUATION

BID No. 53 File No. 53-00

1. Type:- Report - Article- Advertising T rip Report -Questionnaire

X--Other (Change in Manual)

2. Title/Publisher: Naval Ships' Technical Manual: Preservation of
Ships in Service/Dept. of Navy

3. Publication Date: April 1978

4. Key Words/Descriptors: Coatings for Machinery & Piping

5. Pertinence to Project: - Inspection Requirement - Underwater Technology

Specify: Does not pertain to either.

6. Timeliness:- Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 ... . , ....

11. U'nderwater Technology Codes: Q- 0 .. ,.......
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

53-00-00

PAUL DEFAYETTE 6/2/80
Evaluator Date

, x



DT CC 23- 80-C--20009
Form 1

BID EVALUATION

BID No. 54 File No.. 54-0

1. Type: - Report - Article -Advertising _--T rip Report -_Questionnaire

_2LOther.ICIrUEne in Manual')

2. Title/Publlsher: Naval Shi~g' Technica•l Preervation of
Ships in Service/Dept. of Navy

3. Publication Date:..O.rtohbr )978

4. Key Words /Descriptors: Painting Procedure/Precautions Surface
Preparation/Insignias

5. Pertinence to Project:-lInspection Requirement -Underwater Technology

Specify: Does not pertain to either.

6. Timeliness:__ Outdated__ Current__ Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes:. 00

11. Underwater Technology Codes: 00

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
54-00-00

PAUL DEFAYETTE 6/2/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 55 File No._i .0.6].5

1. Type: X._ Report -Article -Advertising Trip Report -Questionnaire

* -Other

2. Title/Publisher: Development of Automatic Underwater Welding_
System/Mitsubishi Heavy Indust-ies Ltd.

"3. Publication Date: July. 1978

4. Key Words/Descriptors: Underwater Welding/Localized Dry Environmentf
* , Automatic/Underwater Ultrasonic aUd Radiographic Inspection.

5. Pertinence to Project.-lnspection Requirement 2L Underwater Technology
S ecif Underwater Welding and Inspection with ultrasonic devicept y ... .
Sattachadto welding unit. Also present radiography inspection; data.

6. Timeliness : Outdated X Current __ Future

7. Verity: Tests carried out and their results presented.

8. Determination: - Store X Accept & Code

9. Comments: Good photos of test results and a lot of details.

10. Inspection Requirement Codes: 00
I1. Underwater 7echnology Codes: 0. 08 15

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)5_- U06.,08.15__

PAUL DEFAYETTE 06/02/80
Lvaluator Date

S.. .. A' ' , , , 1 • 1, I1 I = P I



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No.- 56 File No. 561Dd-.

1. Type : Report -- Article _X Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: Underwater Hull Maintenance Services/Seaward
Marine Services, Inc.

3. Publication Date: N/A

4. Key Words/Descriptors: Underwater Hull Cleaning/Multi-Brush System

5. Pertinence to Project:- Inspection Requirement.X Underwater Technology

Specify: Underwater Cleaning, SCAMP and Hand Held Brushes

6. Timeliness:__ Outdated X___ Current-. Future

7. Verity: Advertisement

8. Determination: - Store .X Accept &, Code

9. Comments: Describes hull clianin_ rsrvice and other in kater
inspection services. Cont fIgurgos for US- Navy contract are
included .

10. Inspection Requirement Codes: .. .... , , ,

1!. Underwater Technology Codes: 09J... .. .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
56-UO9

PAUL DEFAYETTE 06/02/80

Evaluator Date



DTCG23-30"-C-20009
"Form 1

BID EVALUATION

BID No. 57 File No. 57 "2.06

I. Type: _.X Report -- Article Advertising .. T rip Repor -.- Questionnaire
S• -- Other -. ---

2. Title /Publisher: In Watt,_ urv adA I-jantennee from p_
Operators View- Ljon'tcPLres_ ,.._.

3. Publication Date: Undated

"4. Key Words/Descriptors: Paijting/Tipping Exercise/Hull Inspection

5. Pertinence to Pro-ect:-tnspectior, Requirement__ Underwater Technology

Specify: Does not pertain to either, but comparative analysis
between dr-dock and in water survey. Discusses TV inspection
and in water p~ainting.,

6. Timeliness:- Outdated. X Current Future

7. Verity: Examples listed and photographic documentation presented.

8. Determination: Store X Accept & Code

9. Comments: Discusses economic aspects with 1975 and 1977 cost
figures.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 ,0,6.. ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)i 57-U02_06

PAUL DEFAYETTE 06/02/80
Evaluator Date



--. . x 4.

DTCG23-80-C-20009
Form 1

BID EVALUATION

BiD No. 58 File No. ,8-01U05.06.
09,12,15

1. Type:X2L Report - Article -Advertlsing _. Trip Report -Questionnaire

-O ther

2. Title/Publisher:, In Water Maintenancee A Classififction SocptyViewpo in t/ In te Prs. t•___

3. Publication Date:

4. Key Wyrds/Descriptors :_•. L.ltrasonic Thickness Measurement/Z._ Ward mentsi/es/rflo. tCorn /P tng

5. Pertinence to Project:._ZLInspection Requirement X Underwater Technology

cif,: Pertaining somewhat to both. Introduces rules for IWS
n Water Survey)

6. Timeliness: OutdatedA___ Current __ Future

7. Verity: Report from classification society viewpoint.

8. Determination: - Store X Accept & Code

9. Comments: Notes that not all ships are suitable for IWS and
rules presently exclude tankers or ships older than 10 years.

10. Inspection Requirement Codes: 01

11. Underwater Technology Codes: 05 ,0.6, 09., 12, 15,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)I 58-I01-U05.06.09.12.15

PAUL DEFAYETTE 06/02/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATICN

BID No. 59 File No. 59-U05.10,12,
13,16

1. Type: X.__ Report -Article -Advertising -Trip Report -Questionnalre

Other

2. Title/Publisher: In Water Surveys Maintenance and Repair-The
State-Of-The-Art/Intec Press Ltd ....

3. Publication Date: Undated

4. Key Words/Descriptors: In-Water Survey/Scan Survey Vehicle/Hull
Mlaning using water Jet_ Painting/Ruddpr and Tailghaft

5. Pertinence to Project:-.lnspection RequirementX_ Underwater Technology

Specify: Describes in water inspection techniques.

6. Timeliness: Outdated X . Current-Future

Verity- Example given for scan survey/ and in water cleaning and

painting. Description of procedure in use. cost figures,

8. Determination: Store X_- Accept & Code

9. Comments: The listing of the ship from port to starboard
exposes the hull down to the bilge keel,

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 05 10 • 12 13 16

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
59-U05.,10.12.13.16

PAUL DEFAYETTE 06/02/80
Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

BID No.. 60 File No. 6Q-U01Q5.05,

* 07,08
1. Type: X_ Report -Article- Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher: Techni ques and Developments in Underwater Struc-
tual ecnstpion/American Institute- of Mixing, Metaliurginal
and Petroleum Engineers, Tn.

.4 3. Publication Date:_..J9_1_

4. Key Words/Descriptors:Methods of Inspection Underwater

5. Pertinence to Project:-- Inspection Requirement _X .Underwater Technology

Specify: Underwater NDT: Magnetic Particle. Ultrasonic.
SRadiography. Underwater inspection includes discussion of use

of submersible and a saturation diving team.

6. Timeliness:-. Outdated___.x Current - Future

7. Verity: Paper prepared for Offshore Europe 77 Conference.

8. Determination: Store X Accept & Code

9. Comments: Gives details on use of all three techniques and use
of diving personnel.

10. Inspection Requirement Codes: 00 ,-,-

11. Underwater Technology Codes: 01 ,05 , 0..6.f., 0_0.8.8,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)60-z01.05.06.07,08

PAUL DEFAYETTE 06/02/80
"Evaluator Date



-7-

DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 61 File No_ 6l-I05,07

1. Type:.- Report -Article- Advertising _Trip Report _Questionnaire

X Other-

2. Title/Publisher: Marine Safety Manual (CG-495), Part 30-8.
Drydocking Examinations, USCG

3. Publication Date:

4. Key Words/Descriptors: Drvdocking, underwater body. OutDjoard
fittings, tailshaft, rudder

5. Pertinence to Project:-_..X Inspection Requirement -Underwater Technology

Specify: Scope and procedure for drydock examination., listing
spaces to be inspected, general rrocedure as well as specific
problem areas_ ThP gnp etweenlbxon7- 1 inpr. miqj- hp_ l es sitha
1 I nch . .... ..

6. Timeliness:__ Outdated X._ Current - Future

Currently in use by USCG although the inspection intervals have
changed for the tailshaft.

7. Verity: USCG Publication

8. Determination: - Store X Accept & Code

9. Comments: Tabulates intervals for tank barge inspection and
describes two ship casualties., one associated with a wasted
spool piece nipple and another by a ruptured condenser box.

10. Inspection Requirement Codes: 05 07 ---- ,

11. Underwater Technology Codes:- 00 pp-

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
61-105,07

F. MATANZO 6/2/80

Evaluator Date

.+ ....... ': "-+ ........ ... i "• P ' +-' r ° i'+:' + I:+... V i .... I 1 F UI



DTCG23- 80-C-20009
Form I

BID EVALUATION

BID No. 62 File No. 62-U12.14.15

1. Type :__ Report .X Article -Advertising -_Trip Report --. Questionnaire

-- Other.--

2. Title/Publisher: Underwater Ship Maintenance in the Royal Navy,
Author: S.R. Honour/OCEANOLOGY INTERNATIONAL 72

3. Publication Date: 1972

4. Kev Words/DescriDtors Underwater Welding and Cutting/Tools/
Pneumat•c Tool,/nderwater PaininR

5. Pertinence to Project:- Inspection Requirement .-•- Underwater Technology

Specify: Underwater Cutting. Welding and Painting. Pneumatic
tools usable to 250 feet depth. At deeper sites, hydraulic or
self propele tools are reouired.

6. Timeliness: - Outdated. -1-Curreni Future

7. Verity: Underwater Ship Maintenance in the Royal Navy.

8. Determination: Store .... _ Accept & Code

9. Comments: Underwater cutting of metal is acceptable, but
welding of steels reguiring special conditions is not favored.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12 ,14 , 15..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 06/02,/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No., File No. -3.U15

1. Type:-- Report -Article -Advertising -Trip Report -. Questionnaire

- Other-

2. Title/Publisher: Welding at Work, "No Cure, Ng Pay" Wet Welding
Ship Repair Succeeds: Welding and Design Fabrication

3. Publication Date: January 1980

4. Key Words/Descriptors: Cai_sQn Patch/Underwater Damage Repair.

5. Pertinence to Project:-. lInspection Requirement_&X-Underwater Technology

Specify: Underwater Welding

6. Timeliness: Outdated X Current Future

7. Verity: Procedure actuallv used

8. Determination: Store . Accept & Code

9. Comments: -

_ 0010. Inspection Requirement Codes: -

11. Underwater Technology Codes 15

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
63-U15

PAUL DEFAYETTE 06/02/80
Evaluator Date



DCTCG23-80--C-20009

Form 1

BID EVALUATION

BID No. 64 File No... U15

1. Type :_... Report ..... Article -- Advertising -Trip Report -. Questionnaire
0-Other--

2. Title/Publisher" Underwater Wet Welding with Manual Arc Electrodes;
Underwater E r din o shore Insta Iationsj h.-- ln
I ns- T-Ei-tue _______

3. Publication Date: 9-10 March 1976

4. KJey Aords/Descriptors:.Un-derwater Welding Methods/Electrodes/Repa rs

5. Pertinence to Project:-lnspection Requirement Underwater Technology
Specify: Underwater Welding

6. Timeliness:-- Outdated X Current -Future

7. Verity: Examples given.

8. Determination: -- Store X Accept , Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes- 15

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
64-U15

PAUL DEFAYETTE 06/02/80
Evaluator Date



DTCG23-80-C-20009

Form 1

Preceding Page Blank

BID EVALUATION

BID No. 66 File No. 66-101.02

1. Type :- Report - Article - Advertising -T rip Report -Questionnaire

--X-Other (ABS Rules for NDT)

2. Title/Publisher: "Rules for Nondestructive Inspection of Hull Welds"
1975, American Bureau of Shipping. New York, N.Y. 10004

3. Publication Date: 1975

4. Key Words/Descriptors: Radiographic Inspection, Ultrasonic Inspection
Hull Repairs, Hull Plate Damage. Hull Gaging. Weld Corrosion,
Hull Plate Corrosion, Sea Chest Corrosion

5. Pertinence to Project:_.X Inspection Requirement -Underwater Technology

Specify: Nondestructive testing of hull welds. Procedures
developed for drydock inspection and with trained divers could
be done in the water.

6. Timeliness:- Outdated X._JL_ Current - Future

In use by ABS and ITSCG and additions were made in May 1977.

7. Verity: An ABS publications which is accepted by USCG and technical
basis are ASTM procedures.

8. Determination: Store X Accept & Code

9. Comments: Describes locations for making radiographic and ultra-
Rni& inspections of welds. Any weld crack is unacceptable.
Also gives equation for computing number of check points.

10. Inspection Requirement Codes: 01 ,02,

11. Underwater Technology Codes:- ,-,-,-,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
66-101,02

J. METCALF 06/10/80

Evaluator Date

C- , . 3-i:~- ~ - NO -



DTCG 23- 80-C- 20009
Form 1
Page 1 of 2

BID EVALUATION

BID No. 67 File No. 67-107

1. Type :- Report - Article -Advertising -Trip Report -Questionnaire

JLOther ABS Rules

2. Title/Publisher: "Rules for Building and Classing Steel Vessels"
American Bureau of Shipping. 65 Broadway. New York. N.Y. 10006.

3. Publication Date: 1980

4. Key Words/Descriptors: Tailshaft Bearing Clearance. Inspection
Ineryals- Materials Tests

5. Pertinence to Project: X Inspection Requirement-Underwater Technology
Specify: Rules for special survey. Section 45 contains pertinent
requirements for surveys after construction.

6. Timeliness:- Outdated X Current - Future

Most recent edition of this publication which is used by ABS
and USCG.

7. Verity: Publication of certification society.

8. Determination: - Store X Accept & Code
9. Comments Tailshaft survey (lined) may be extended to 4 years.

45.13.la proposal for underwater inspection considered. 45.1.12a
drydock survey items listed in paragraph 45.1.12. Paragraph
45.13.4 gives the Allowable Bearing Weardown, (see attached)

10. Inspection Requirement Codes: 07

11. Underwater Technology Codes: -,-,-,-,-

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
67-107

J. METCALF 06/10/80

Evaluator Date
F1



DTCG23-80-C-20009
Form 1
Page 2 of 2

BID EVALUATION

BID No. 67 File No. 67-10'7

9. Comments: (Cont'd)

a. Water-lubricated Bearings Other Than Rubber

Shaft Dia. Weardown Criteria

229 mm (9 in.) 6.4 mm (0.25 in.)
305 mr (12 in.) 7.95 mm (0.3125 in.)
305 mm (12 in.) 9.53 mm (0.375 in.)

b. Water-lubricated Rubber Bearing

Rebush when any water groove is half of the original
depth.

c. Oil-lubricated Bearings

Rebush when weardown exceeds manufacturers criteria.

II



DTCG23-80-C-20009
Form 1

BID EVALUATION

SBID No. 68 File No. 68-00

1. Type:; Report -Article-Advertising -Trip Report -Questionnaire

* X Other (Notice___

2. Title/Publisher: S/S Grand Zenith (PN) & Class Structural Defects
& Deterioration/USCG

A 3. Publication Date: April 1977

4. Key Words/Descriptors: Structural Condition/Examination/Traveling
Inspector

5. Pertinence to Project:-- Inspection Requirement -Underwater Technology

Specify: Does not pertain to either.

6. Timeliness: Outdated__ Current __ Future

7. Verity:

8. Determination: _X Store - Accept & Code

9. Comments: It's a nocice of possible structural deterioration o-n
a certain cla3s of ships.

10. Inspection Requirement Codes: O00..... . .

11. Underwater Technology Codes: 00
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

68-00-00

"PAUL DEFAYETTE ,,6/4/80

Evaluator Date



DTCC23-80-C- 20009

Form I

BID EVALUATION

BID No. 69 File No. 69-00

1. Type:_- Report - Article__ Advertising -Trip Report __Questionnaire

-2-Other _(Notice)

2. Title/Publisher: Tank Barges. Susceptibility to Buckling Failure/
U, ., G.

3. Publication Date: February 1977
4. Key Words/Descriptors:.Bucklinng/Strengthened in Deck

5. Pertinence to Project:__Ilnspection Requirement__Underwater Technology

Specify: Does not pertain to either.

6. Timeliness:. Outdated___ Current - Future

7. Verity:

8. Determination. X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
69 0 -00________ _

PAUL DEFAYETTE 6/4/80

Evaluator Date

4i



DTCG 3-80-C- 20009
Form 1

BID EVALUATION

BID No. 70 File No. 70-pp

1. Type:- Report -Article - Advertising .T rip Report -. Questionnaire

X Other (Notice)
2. TitIe/PuIJshe Special. Inspection of Certificated U.S. Seagoing

Break Bulk Vessels Constructed Before 1965JUSCG-

3. Publication Date: June 1978

4. Key Wordsl/Descriptors: Hull Plating Wastage/Spool Wastage/Weather
Deck Ventilation Duct Wastage .

7-

5. Pertinence to Project : X Inspection Requirement - Underwater Technology

Specifyv" pecial inspection to determine wastage, Only a one-time
specia inspection of certain ships built before 1965.

6. Timeliness: X Outdated- Current_ -Future
Special instruction cancelled June 1. 1979

7. Verity: USCG

B. Determination: X Store Accept & Code

9. C mmentse eSimplY instructs OCMI to conduct a special inspection

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)S~70-00

PAUL DEFAYETTE 06/04/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 71 File No. 71---.._. Q ._Q__

1. Type:- Report -Article -Advertising -Trip Report -_Questionnaire

X Other __Notice)

2. Title/Publi;her: Bethlehem Steel 32,650 D•WT T.anklPrS CU VEra•Cturiesl

3. Publication Date:

4. Key Words/Descriptors:CVK WEB Fractures/Weld Fractures/Bottom
Plate Pitting

5. Pertinence to Project:- Inspection Reqdirement -Underwater Technology
Specify: Does not pertain to either.

6. Timeliness: Outdated.__ Current - Future

7. Verity:

8. Determination: X Store__ A:cept & Code

9. Comments: Just tells what- to look for duriLnxg inspection not
requiremegnts. ,

10. Inspection Requirement Codes: 00... . , ,..

11. Underwater Technology Codes: 00 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 6/4/80

Evaiuator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 72 File No. 72-Iol

1. Type:- Report - Article -Advertising -Trip Report -_Questionnaire

-X-Other Inspection Circular (NAVIC)

2. Title/Publisher: Navigation and Vessel Inspection Circular No. 7-56/
USCG.

3. Publication Date: August 1956

4. Key Words/Descriptors: Hull Inspection, LST Vessels

5. Pertinence to Project: XInspection Requirement -Underwater Technology

Specify:. Hull inspection requirements for LST Vessels with lighter
than normal plating.

6. Timeliness: Outdated X Current - Future

Although a 1956 publication the instruction is still in force.

7. Verity: USCG publication

8. Determination: Store X Accept & Code

9. Comments: Gives as 15% the corrosion allowance for k" deck
plating. 3/8" stringer plating. 3/8" sheer strakes and 3/8"
bottom plating.

10. Inspection Requirement Codes: 01 ,
11. Underwater Technology Codes:

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
72-101

PAUL DEFAYETTE 06/04/80

Evaluator Date



M" 77.-,c

DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 73 File No. 73-00

1. Type:- Report -Article-. Advertising -Trip Report -Questionnaire

X Other

2. Title/Publisher: Reguirements for Hull Structural Steel - Striuctural
Continuity/USCG

3. Publication Date: January 1966

4. Key Words/Descriptors: Strength/Ductility/Notch Toughness

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify: Does not pertain to either.

6. Timeliness:__ Outdated-_ Current - Future

7. Verity:

8. Determination: X Store - Accept F. Code

9. Comments: Pertains to steal used for production of Vessel.

10. Inspection Requirement Codes: ,0

11. Underwater Technology Codes: '00 ,,-, -,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
73-00-00

PAUL DEFAYETTE 6/4/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 74 File No. 74-00

1. Type: - Report - Article -Advertising -Trip Report -_Questionnaire
-X-Other Navic

2. Title/Publisher: Navigation and Vessel Inspection Circular No. 3-68
USCG

3. Publication Date: March 1968

44. f Words/Descriptors: Inspection/Lockpins/Structural Bolts/

5. Pertinence to Project:.X Inspection Requirement -Underwater Technology

Specify: Inspection of tensile fasteners is described.

6. Timeliness: Outdatedc X Current - Future

Still in force.

7. Verity: USCG Publication

8. Determination: X Store - Accept & Code

9. Comments: Does not contain any specific information for inspection
of tensile fasteners.

10. Inspection Requirement Codes: - 00

11. Underwater Technology Codes: 00

12. Create File No.: •Do - IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 06/04/80

Evaluator Date



DTCG23-80--C-20009

Form 1

BID EVALUATION

BID No. 75 File No. 75-00

1. Type: :.L Report - Article -Advertising -_Trip Report -_Questionnaire

-Other

2. Title/Publisher: Notes on Inspection & Repair of Wooden Hulls/USCG.

3. Publication Date: 1963

4. Key Words/Descriptors: Hull Damage/Visual Inspection/Fastenings/
Caulking/Fittings/Decay

5. Pertinence to Project:.X Inspection Requirement _Underwater Technology

Specify: Some requirements pertaining to Wooden Ships.

6. Timeliness:__X_ Outdated_- Current - Future

7. Verity: USCG

8. Determination: X. Store _ Accept G Code

9. Comments: Deals with Wood Ships Not Steel

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00 ......

12. Create File No.: BID No. - IR Code No(s) UT Code No(s)
75-00-00

PAUL DEFAYETTE 6/4/80

Evaluator Date

- .. . , .•.a -...



DTCG 23- 80-C-20009
Form 1

BID EVALUATION

BID No. 76 File No. 76-101

1. Type: X_ Report Article- Advertising -Trip Report -Questionnaire

-Other- NAVIC 7-68

2. Title/Publisher: Notes on Inspection and Repair of Steel Hulls/
USCG.

3. Publication Date: 1968

4. Key Words /Descriptors: Deterioration/Gaging/Corrosion Limits/
Special Coatings

5. Pertinence to Project: X Inspection Requirement -Underwater Technology

Soecify: Inspection of Steel Hulls is specified with corrosion
allowances for various sections. Describes weld repairs.

6. Timeliness: -_ Outdated X Current __ Future

Still in force.

7. Verity: USCG publication

8. Determination: - Store _X Accept & Code

9. Comments: 25% allowance applies to most portions, 20% about
midship 1Ialf-length. 75% allowed for keel plating when no other
damage exists,

10. Inspection Requirement Codes: 01

11. Underwater Technology Codes: - , - , - , - , - ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
76-101

PAUL DEFAYETTE 06/04/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 77 File No. 7Z-UOI

1. Type :-. Report - Article -Advertising _--T rip Report -. Questionnaire

0 Qther
2. Title/Publisher: Rules and Regulations for the Classification of

Ships, Periodical Survey Re gulations/Lloyd's Register of
Shipping. Part 1. Chapter 3. Sections I and 2

3. Publication Date: January 1. 1978

4. Key Words/Descriptors: Hull Requirements/In Water Surveys

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Describes what divers are to do in an underwater
inspection

6. Timeliness: Outdated X Current Future

7. Verity: Lloyd's

8. Determination: - Store X Accept , Code

9. Comments: Tells what is required to be inspected, not require-
rMgnts for pass/fail.

10. Inspection Requirement Codes: 00 ,,-,

11. Underwater Technology Codes: 01, ,,

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
77-UO1

PAUL DEFAYETTE 06/05/80

Evaluator Date



DTCC 23- 80-C'-20009
Form 1

BID EVALUATION

BID No. 78 File No. 7 Q-00

1. Type: .X..X Report Article- Advertising -Trip Report Questionnaire

-Other-

2. Title/Publisher: The Design of a Vessel Inspection Information
System/U.S. Dept. of Transportation. USCG

3. Publication Date: May 1976'

4. Key Words/Descriptors .Givcs material conditions to help focus
inspectzonactivitiyvessel history: includes inspection data.

5. Pertinence to Project:- Inspection Requirement - Underwater Technology

Specify: Does not pertain to either.

6. Timeliness:_ Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments :

10. Inspection Requirement Codes: 00 -, -

11. Underwater Technology Codes: 00

!2. Create File No.: BID No. - IR Code No(s) - UT Code No(s)78-00

PAUL DEFAYETTE 06/10/80

Evaluator Date



II

DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 79 File No. 79-00

1. Type: _XReport- Article• Advertising -Trip Report -Questionnaire

Other

2. Title/Publisher: Planning & Management of Underwater Maintenanc,._..
R, goodfellow & P.G. Thornton

4 3. Publication Date:

4 4. Key Words/Descriptors: Inspection Cost/Planning

5. Pertinence to Project:-Inspection Requirement -- Underwater Technology

Specify: Neither

6. Timeliness: Outdated X Current - Future

7. Verity:

8. Determination: X Store-. Accept , Code
9. Comments:

10. Inspection R'-quirement Codes: 00

11. Underwater Technology Codes- O0

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
79-00-00

PAUL DEFAYETTE 6/5/80

Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

BID No.- 80 File No. 80-Ull

1. Type-:, Report Article- Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher: Cathodic Protection/The Motor Ship

3. Publication Date: April 1978

4. Key Words/Descriptors.:Maintenance of Smooth Hull/Sacrificial
AnMdes/Impressed Current Systems/Paint Systems

5. Pertinence to Project:-_Inspection RequirementX Underwater Technology
Specify: Cathodic Protection

6. Tirmeliness: OutdatedL_2L Current -Future

7. Verity: Article/Been investigated by BSRA

8. Determination: - Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 11

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
80-Ull

PAUL DEFAYETTE 06/05/80
"Evaluator Date



DTCG23-80-C-20009
Form 1

Preceding Page Blank
BID EVALUATION

BID No- 82 File No. 82-U12

1. Type: X.._ Report - Article- Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher: Recent Developments in Antifiqu1inZ1/J Oil Chpmical
Assoc.. Abstract 41.181

3. Publication Date: June 1977

4. Key Words/Descriptors: Antifoulings/Organotins/Hydrophilic
Varnishe• ISelf-Pol i hhing Coatrnrgc

5. Pertinence to Project:-. Inspection Requirement X-.Underwater Technology

Specify: Antifoulant Coatings

6. Timeliness:- Outdated Current - Future

7. Verity: Tests have been conducted/International Marine Coatings
R&D Laboratory

8. Determination: Store X Accept £ Code

9. Comments:

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)82-U12

PAUL DEFAMYTTE 06/10/80
Evaluazor Date

*Va



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 83 File No._ 83-__,

1. Type:-Report X Article-Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher. Pulizia Di Carena A Nave Galleggiante:
Considerazioni di Tecnica ed Economia/Cleaning the Underwater
Hulj with the Afloat.: Tenhnicajl snd Ernnonnin' Cnnsidpra tnn_

3. Publication Date.

4. Key Words/Descriptors: Cleaningg Underwater Hull/Technical & Ec=lL.G
Cons iderations.

5. Pertinence to Project:- Inspection Requirement .-2-Underwater Technology

Specify: Underwater hull cleaning.

6. Timeliness: Outdated- Current - Future

7. Verity:

8. Determination: X Store Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 ,- ,- ,-. ..

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
83-00-00

PAUL DEFAYETTE 6/10/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 84 File No.- 84-103,04

1. Type:- Report - Article -Advertising .T rip Report -. Questionnaire

-X--Other USCG Publication

2. TitleiPublisher: Rules and Regulations for Tank Vessels, CG-123/USCG

3. Publication Date: 1 August 1977

4. Key Words/Descriptors: CFR 46, Subchapter D, Part 30-40 Drydocking,
Haul Out

5. Pertinence to Project: X Inspection Requirement-Underwater Technology

Specify: 31.10-20(e) lists sea chests, sea valves, sea strainers
and bilnge injection valves as insp ction items during drydocking
Speeifies haul out ptrindQ for sti1 h11h tbrul tank us V

"6. Timeliness: Outdated X Current - Future

Thi• TT5qIY pihhiont-cinn s.Q a rapnvnt ouf -hp 19q76 C1'R 46 with
amendments made since then.

7. Verity: USCG Publication

8. Determination: - Store X Accept & Code

9. Comments: Leaves to OCMI the decision to open for examination
(internal) items listed above. Does not Drovide any inspection
criteria.

10. Inspection Requirement Codes: 03 •04.. . .

11. Underwater Technology Codes: 00 ,_.. . _

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)84-103,04

F. MATANZO 06/03/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 85 -l-FQ

1. Type:- Report -- Article-Advertising -Trip Report -Questionnaire

-" i -X-Other USCG Publication..

. 2. Title/Publisher: Rules and Regulations for Cargo and Miscellaneous
Vessels, CG-257/USCG

3. Publication Date. September 1. 1977

4. Key Words/Descriptors:CFR 46, Subchapter I, Parts 90-109

5. Pertinence to Project:--X Inspection Requirement---Underwater Technology

Specify: Only general regulations with no specific reference
to drydock inspections.

6. Timeliness:- Outdated _2 Current -- Future

7. Verity: USCG Pub]ication

8. Determination: Stora Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
85-00

F. MATANZO 06/03/80

Evaluator Date



.7,777 1:77

DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 86 File No. 86-U09,12

1. Type:- Report - Article Advertising -. T rip Report -_Questionnaire

-Other

2. Title/Publisher: Renewed Antifoulin& without Drydocking/SEATRADE.
Author: Trevor Lones

3. Publication Date: February 1975
L4. Key Words/Descriptors: Reactivating Unused Antifouling/Hull

Cleaning Machnres ....

5. Pertinence to Project:- Inspection Requirement__ _X Underwater Technology

Stecify: Underwater Antifouling points are applied per a schedule
at pei-mits frequent hull cleaning to rejuvenate the antifouling

paint.

6. Timeliness: - Outdated ---2L Current _ Future

7. Verity: Procedure developed by Jotun, a paint mfg. and the Ship
Research Institute of Norway.

8. Determination: - Store .JL- Accept & Code

9. Comments: The unusually thick layers of paint, 250 microns on
the sides and 150 microns on the flat bottom will increase the
ships weight.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 09 1...2:.. .....

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
8_-U09.12

PAUL DEFAYETTE 06/02/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No.. 87 File No. 87-U01.13

1. Type:- Report Article_- Advertising -_Trip Report -_Questionnaire

X -i-Other (Rules Book)

2. Title/Publisher: Classification and Maintenance of Class/Bureau
Veritas

3. Publication Date: _1977
4. KPel rci /Descript 1s: Special Survey-Hull/Propeller Shafts/

An4ua. Surveys Atoat-Hull/Underwater Surveys of Large Vessels

and Requirements for

5. Pertinence to Project:- Ilnspection RequirementLX Underwater Technology

Specify: Requirements for Underwater Surveys (what has to be
inspected)

6. Timeliness: Outdated X___ Current Future

7. Verity: International register for classification of ships and
aircrafts.

8. Determination: - Store X..-- Accept & Code

9. Comments: Lists what must be insRectrd for each survey, not
requirements for pass/fail.

10. Inspection Requirement Codes: 0Q0. .,_,..,

11. Underwater Technology Codes: 1 13,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
87-UO1,13

PAUL DEFAYETTE 06/02/80

Evaluator Date

K.



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No 88 File No. 88-U02.04

1. Type:- Report -Article .L Advertising -Trip Report -Questionnaire
S0 ther ...

2. Title/Publisher: Color Observer I and Black and White Observer V
Underwater Video Communications System. Kinergetics InT.

3. Publication Date: Undated

4. Key Words/Descriptors: Underwater Television/Color/B&W/Voice? Comhmuni nation / VR

¶ 5. Pertinence to Project:- Inspection Requirement -.2_ Underwater Technology

Specify: Underwater Television

6. Timeliness:- Outdated X Current - Future

7. Verity: Advertising

8. Determination: Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 04

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
88-U02.04

PAUL DEFAYETTE 06/05/80

Evaluator Date
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DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 89 File No. 89-00

1. Type:- Report -Article -Advertising -Trip Report -Questionnaire

X - Other (Newsletter)

2. Title/Publisher: Painting Practices in Shipbuilding/BSRA News,
Wallsend Research Station, Wallsend Tyre and Wear NE 28 6U4

3. Publication Date: April 1980

"4. Ke YordslDescriptor.: Education courses/Surface Coatings/
R4ounness GaugingI/ne Diver

* 5. Pertinence to Project:- Inspection Requirement X .. _Underwater Technology

Specify: Hull roughness gauging

6. Timeliness:-. Outdated X Current Future

7. Verity: BSRA

8. Determination: X Store Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 , , ..

11. Underwater Technology Codes: 0.-_0 . . . . . . . . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
89-00-00

PAUL DEFAYETTE 06/05/ 80
Evaluator Date

Wo -• ol••••%••;-



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 90 File No. 90-U13

1. Type :- Report - Article Advertising -Trip Report -Questionnaire

LX Other

2. Title/Publisher: Guide for Repair, Welding, Cladding_ and
Straightening of Tailshafts: American Bureau of Shipping

3. Publication Date: 1975

4. Key Words/Descriptors: Tailshafts, Welding repair

5. Pertinence to Project.: Inspection Requirement X Underwater Technology

Specif• Not directly applicable since procedures are clearly for
out or water and repair in shop. However. these procedures
would serve as a guid1 fcr •r iunderwater mpthod,

6. Timeliness:__ Outdated__X___ Current __ Future

7. Verity: ABS publication

8. D-termination: _- Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 13

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
90-U13

F. MATANZO 06/02/80

Evaluator Date



DTCG23,80-C-20009
Form 1

BID EVALUATION

BID No. 91 Fi!e No. 91-199

1. Type: Report -Article -Advertising -Trip Report .- Questionnaire

_lX Other ABS Publ.cation

2. Title/Publisher: Guide for Underwater Inspection in Lieu of
Drydocking Survey/AB5-

3. Publication Date: 1975

4. Key Words/Descriptors: VLCC, Drilling Units, Divers, Uuderwater
Inspection

5. Pertinence to Project: X -Inspection Requirement__X Underwater Technology

Speciy: Provides ABS guidelines for in water inspection
identifying items, but not exact procedure, Applicable to
vessels less than 15 years old,

6. Timeliness: Outdated Current Future

Most recent ABS publication on topic.

7. Verity: ABS publication.

8. Determination: - Store X Accept & Code

9. Comments: Since 1975 more specific procedures may be in use, but
are not in any ABS publication. Private diving firms have
prepared specific procedures for offshore rigs-and barges.

10. Inspection Requirement Codes: 99

11. Underwater Technology Codes:-,--,-,-,-,

12. Create File No.: BID No. -IR Code No(s) -UT Code No(s)
91-199

F. MATANZO 06/02/80

Evaluator Date

,I• . .. . • ,. , Is'
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DTCG 23- 80-C-20009
Form 1

BID EVALUATION

BID No. 92 File No. 92-199

1. Type :.- Report - Article - Advertising -- T rip Report .. L..Questionnaire

SOther

2. Titie/Publisher: Questionnaire, LCDR J. Schrinner, Baltimore OMI

3. Publication Date: 13/5/80

"4. Key Words/Descriptors: Bottom Survey, Inspection

S. Pertinence to Project: X Inspection Requirement -Underwater Technology

Specify: Described five major divisions of drydock inspection-

6. Timeliness:- Outdated Current - Future

Current practice of Baltimore OMI

7. Verity: USCG Inspector with 3k years experience.

8. Determination: - Store X Accept & Code

9. Comments: LODR Schrinner felt iudgement was most important with
clear visibility of entire hull bottom.

10. Inspection Requirement Codes: .9.._... ... , ,

11. Underwater Technology Codes: 00 .. . -,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
92-199

F. MATANZO 6/2/80

Evaluator Date

I 4-



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 93 File No. 93-199

1. Type:- Report -Article -Advertising -Trip Report .-LQuestionnaire

-Other-

2. Titse/Publisher: Questionnaire. CMDR Casimir, Norfolk OMI

31 Publication Date: 5/23/80

4. Key Words/Descriptors:Hull Gaging, bottom survey.

5. Pertinence to Project:_X. Inspection Requirement - Underwater Technology

Specify: Described hull survey procedures.

6. Timeliness: Outdated X Current - Future

Current practice of Norfolk OMI

7. Verity: USCG Inspector with 4 years experience.

8. Determination: - Store X Accept & Code

9. Comments: In water survey might require changes in pass/fail
criteria wichare based on or assume a 2 year drydock interval.

10. inspection Requirement Codes: 99

11. Underwater Technology Codes: 00
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

93-199

F. MATANZO 6/2/80

Evaluator Date



DTCG23- 80-C-20009
Form I

BID EVALUATION

BID No. 94 File No. 9A-199

1. Type:- Report -Article - Advertising -T rip Report XQuestionnaire

0 ther

2. Title/Publisher: Questionnaire, LCDR Butler, USCG Reserve Training
Center, Yorktown, VA

3. Publication Date: 23/5/80

4. Key Words/Descriptors:Bottom Survey, Rudder, Tail Shaft

5. Pertinence to Project:_X..& Inspection Requirement -- Underwater Technology

Specify:._Described Haul Out Inspection, Walk Around Inspection,
and bottom survey.

6. Timeliness:- Outdated _X Current - Future

Confirmpd complPtmnPqcz of Tnslnpetion Reguiirmments BID List.

7. Verity: USCG Marine Safety School instructor with ten years
experiene� and thirty years in USCG.

8. Determination: - Store X Accept & Code

9. Comments: Stressed importance of inspecting entire rudder
assembly.

10. Inspection Requirement Codes: 99

11. Underwater Technology Codes:.- -

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
p= 94-199

F. MATANZO 6/3/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

"BID No. 95 File No. 95-199

1. Type :_. Report - Article -Advertising -Trip Report J-._Questionnaire
-- Other

2. Title/Publisher: Qugstionnaire.CDR McCord. USCG Reserve Training_
Center, Yorktown. VA

3. Publication Date:1.2 3/ 5 8 0

4 4. Key Words/Descriptors:Haul Out Inspection, Bottom Survey

5. Pertinence to Project:. X Inspection Requirement -Underwater Technology

Specify: Describes details of a drydock inspection,

6. Timeliness: - OutdatedcX Current - Future

Material and procedures discussed are presently used in training
curriculum.

7. Verity: Marine Safety School instructor with nine years experience
4s an inspector. ._..

8. Determination: - Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 99 ,

11. Underwater Technology Codes: 00 , , ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
95-199

F. MATALi,/O 6/3/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 96 File No. 96-199

1. Type:- Report- Article -Advertising -Trip Report .X Questionnaire

-Other

2. Title/Publisher:. Questionnaire, LCDR North, USC.G Reserve Training
Center, Yorktown, VA

3. Publication Date: 23/5/80

4. Key Words/Descriptors: Hu 1 1 Survey, Rudder, Internal Examination

5. Pertinence to Project: X Ilnspection Requirement -Underwater Technology

Specify: Defined ten separate steps in drydock inspection,

6. Timeliness: Outdated X Current __ Future

Material discussed is presently used in training curriculum.

7. Verity: USCG Marine Safety School instructor with 14 years
experience as an inspector,

8. Determination:"_ Store X Accept & Code

9. Comments: Referred to internal. inspection as the "Engineering
Side" of the drydock inspection.

10. Inspection Requirement Codes:- 99

11. Underwater Technology Codes: 0O0 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
96-Tq9)

F. MATANZO 6/3/80
Evaluator Date



DTCG23- 80-C-20009
This document contains Form 1
blank pages that were
not filmed BID EVALUATION

BID No. 98 File No. 98-U02.09.10..2

1. Type:-.Report -Article -Advertising -Trip Report -_Questionnaire

'2LOther Interview Notes

2. Title/Publisher: Meeting with G. Bohlander, DTNSRDC/ESCO

3. Publication Date: 5/29/80

4. Key Words/Descriptors: Closed Circuit TV, Brush Cleaning Hydro-
blasting. Antifouling,

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Discussed Navy program in underwater hull cleaning with
brush and hydroblast units. Also viewed blk & wht CCTV video
tapes.

6. Timeliness:- Outdated X Current - Future

Discussion centered on underwater technology out of Navy R&D.

7. Verity: Mr. Bohlander has been a central figure in U.S. Navy
underwater hull cleaning program.

8. Determination: __ Store X Accept & Code

9. Comments: Several leads were identified for follow up.

10. Inspection Requirement Codes: 00 ....

11. Underwater Technology Codes:2 ,02 09 10,I_ 12 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
98-U02.09.10.12

F. MATANZO 11/23/80

Evaluator Date

S-. .. . ..... .• :••A- . :2:-•



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 99 File No. 99-U02,15

1. Type:- Report Article Advertising -Trip Report X_. Questionnaire

Other

2. Title/Publisher: Underwater Construction Inc.. Anchorage. Alaska

3. Publication Date:-.-. at. 11. 1980

4. Key Words/Descriptors: Underwater TV, Underwater Welding. Water
T[urbidity.

5. Pertinence to Project:-.lnspection Requirement X Underwater Technology

Specify: his firm has previously provided us a black and white
video tape of an underwater inspection. The questionnaire
answered questtn•Q rai-ged during theb viawing of the tnp.

6. Timeliness: Outdated X Current - Future

Firm jg performing undprwIntg r in.•nptionnc in 1980-

7. Verity: Local ABS representative was present at these underwater
inspections.

8. Determination:_ -StoreX Accept & Code

9. Comments: Color CCTV is preferable for topside monitoring.
Underwater wet welding is performed by ABS certified welders
who are also divers.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 ,.1__5.. .. ,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)99-U02.15

F. MATANZO 11/23/80

Evaluator Date

- ---- -----



DTCG23-80-C-.20009

Form 1

BID EVALUATION

BID No. 100 File No. X100-19•

1. Type: -- Report -- Article -Advertising -Trip Report -Questionnaire
X Other Fed. Regulations

2. Title/Publisher: "Code of Federal Regulations", published by the
Q.Uice of the Federal Register. G.S.A. 46 Shipping Parts 30-40

3. Publicalon Date: October 1. 1979

4i. Key Words/Descriptors:Tank Vessels, Inspection, Drydocking

5. Pertinence to Project : X... Inspection Requirement _-Underwater Techrology

Specify: Biennial Inspection by Coast Guard, acceptance of ABS
Rules, docking interval 24 months. Contains nothing for drydock

I inspection except interval-

6. Timeliness:- Outdated X__L Current - Future

Currently in use by USCG.

7. Verity: Basic law for USCG.

8. Determination: X Store - Accept £ Code

9. Comments. Establishes inspection interval requirements for
tanker inspection by Coast Guard (31•10-20).

10. Inspection Requirement Codes:- 99i, ,

11. Underwater Technology Codes:_ .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
100- 199

J. METCALF Q6/10/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 10 File No. 1.01-00

1. Type:- Report -Article Advertising -T rip Report -Questionnaire

_X Other Fed. Regulations

2. TiLe/Publisher: "Code of Federal Regulations" published by the
• IOffice o the Federal Register, G.S.A. 46 ShiR~inq Parts 70-89.

3. Publication Date: October 1, 1979

4. Key Words/Descriptors: Inspection and certification, drydocking

pa senger yes sefs

5. Pertinence to Project. _YtInspection Requirement -Underwater Technology

Specify: 12 month docking interval for passenger vessels.
Inspection requirements are referenced to ABS publications.

6. Timeliness:- Outdated- X Current - Future

Currently in use by USCG.

7. Verity: Basic law used by USCG.

8. Determination: X Store - Accept & Code

9. Comments: Annual drydock inspection for passenger vessels is
specified without any details,

10. inspection Requirement Codes: 00 .. ,

11. Underwater Technology Codes: 00 , , -,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
101-00

J. METCALF 06/10/80

Evaluator Date

J~



DTCG 23- 80-C- 20009
Form 1

BID EVALUATION

BID No. 102 File No. 102-00

1. Type :-. Report - Article - Advertising -. T rip Report -Questionnaire
X Other Fed. Regulations

2. TitIq/Publi~hqr: "Code of Federal Regulations" published by the
0f ice o the Federal Register, G.S.A. 46 Shipping Parts 90-1079

3. Publication Date: October 1, 1979

L4. KeY W°rc's/Descrip ors: Cargo Vessels, Offshore Drilling Units,
Isection and Pier tiffI~catn.

5. Pertinence to Project:__.X Inspection Requirement -Underwater Technology
Specify: 24 month docking interval for general cargo vessels.S p e ci fy : .. . .
24 month docking interval for mobilg offshore drilling units.
Special examination in lieu of drvdocking. No specific details.

6. Timeliness: Outdated X Current. Future

Currently used by USCG.

7. Verity: Basic law used by USCG.

8. Determination: Store_ -Accept , Code

9. Comments, Biennial drydock inspection for general cargo vessels
and mobile drilling units. Plan for inspection of column
supported and jack-up drilling units in lieu of drydock.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)102-00

J. METCALF 06/11/80
Evaluator Date

S,,I. .. .. . .. ... .. ... • • .• .... . . .• : . • . : • : •



DTCC23-80-C-20009
Form 1

BID EVALUATION

BID No. _103_ ..-. File No. 103-00

1. Type: - Report - Article -Advertising -Trip Report -. Questionnalre
-X-Other Fed. Regulations

2. Title/Publkher: "Code of Federal Regulations" published by the
Oft ice o0 the Federal Register, G.S.A. 46 Shipping Parts 166-199

3. Publication Date: October 1, 1979
4. Ke Small Passenger Vessels, Oceanographic

Vessels, Inseconand etifation.

5. Pertinence to Project: X Inspection Requirement -- Underwater Technology

Specify: Drydock interval and scope for small passenger vessels.
Dr ydock interval for oceanographic vessels. Contains no
specific information,

6. Timeliness:__ Outdated X... Current __ Future

Currently used by USCG.

7. Verity: Basic law used by USCG.

8. Determination: X Store_ -Accept & Code

9. Comments: Drydock interval and scope.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
103-00

J. METCALF 05/11/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No.- 104 File No. 104-U02,09,10

1. Type :-. Report - Article -Advertising -_Trip Report -. Questionnaire

_X_-Other- Interview Notes

2. Title/Publlsher: Meeting with Mr. Gene Daly. Seaward Marine 5ervice
CorD.. Alexandria. VA

3. Publication Date: 30 May 1980

4. Key Words/Descriptors: Brush Scrubbing, Hydroblasting Underwater
Inspection

5. Pertinence to Project:- lnspection Requirement X.. Underwater Technology

Specify: Seaward Marine Services has contract with U.S. Navy to
M lean hulls underwater.

6. Timeliness:- OutdatedX Current - Future

7. Verity: Visit to Seaward gleaning station confirmed the type of
equipment and personnel used.

8. Determination: - Store X Accept C Code

9. Comments: The before and after cleaning condition of the hull
are documented with color 35mm s.J'iJ photographs.

10. Inspection Requirement Codes: 010 ..,,.

11. Underwater Technology Codes: .02.

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
104-U02,09,10

F. MATANZO 11/23/80

Evaluator Date



DTCG23- 00-C-20009
Form 1

BID EVALUATION

BID No.- 105 File No. 105-00

1. Type: - Report -Article Advertising -- _T rip Report -_Questionnaire

_-X-Other Interview Notes

2. Title/Publisher: Interview Notes/ESCO

3. Publication Date: June 3. 1980

4. Key Word, /Descriptors: Merchant Vessel Inspection, Vessel Inspec-
tion Information System

5. Pertinence to Project:&.._ Inspection Requirement -Underwater Technology

Specify: A computer system that will assist OMI prepare for
inspection,

6. Timeliness: Outdated-.- Current .-X Future

Presently system does not contain any value to proiect.

7. Verity: USCG program.

8. Determination: X Store - Accept £ Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
l05-00

F. MATANZO 11/23/80

Evaluator Date



D TCG 23- 80-C-20009
Form 1

BID EVALUATION

BID No. 1.06 File No. 106-107

1. Type :--. Report -. Article Advertising -. Trip Report -. Questionnaire
-X-,--Other- Fed. Res.

2. Title/Publisher: ' "Code of Federal. Regulations". published by The
Office of the Federal Register, GSA 46 Shipping Parts 41-69.

3. Publication Date: October 1, 1979

4. Key Words/D escriptrs: Marine Engineering, Tests and Inspections,
DrydocK ExaminAtion, Tailshatt Survey.

5. Pertinence to Project:._X Inspection Requirement -Underwater Technology

Specify: Inspections required by Marine Inspector whenever ship
drydocked. Requirements for tailshaft survey. Paragraph
61.20-15(c) gives weardown criteria for tilshaft,

6. Timeliness:- Outdated X Current - Future

Currently used by USCG.

7. Verity: Basic law for USCG

8. Determination: -Store X - Accept & Code

9. Comments: Weardown criteria is: 1/4 in. for shafts of 9 inch
diameter or less: 5/16 in. for shafts 9 to 12 inch diameter,
and 3/8 in, for shafts greater than 12 inch diameter,

10. Inspection Requirement Codes: 07__7,

11. Underwater Technology Codes:-,-,-, -,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
106-107

J. METCALF 06/10/80
Evaluator Date
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DTCC23-80-C-20009
Form 1

BID EVALUATION

BID No. 107 File No. 107-U12

1. Type:-Report X Article -Advertising -Trip Report -Questionnaire

-- Other
2. Title/Publisher: A New Dimension in Underwater Maintenance/

"MATERIALS PERFORMANCE

43. Publication Date: October 1974

4. Key Words/Descriptor5: Flakeglas-Polvester Coating/Anticorrosive/
Smoothness (Bottom)/Pittine/Permeabhlity

5. Pertinence to Project: Inspection Requirement ___2L Underwater Technology

Specify: Anticorrosive Paints

6. Timeliness: Outdated X Current__ Future

7. Verity: 11 years research/first hand inspection.

"8. Determination: __ Store X Accept & Code

9. Comments: Very informative/graphis

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12 . . . . . . . . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
107--U12

PAUL DEFAYETTE 06/13/80

Evaluator Date

-:7



DTCG23-- 80-C-20009
Form 1

BID EVALUATION

BID No. 108 File No. 108-00

1. Type:- Report - Article -Advertising -Trip Report .Questionnamre

-Other

2. Title/Publisher: Repairs at Sea

* 3. Publication Date. Unknown

4. Key Words/Descriptors:Underwater Hull Cleaning

* ' 5. Pertinence to Project: Inspection Requirement -. Underwater Technology

Specify: Does deal with Underwater Technology, but it's a very4 brief announcement/research still continuing.

6. Timeliness:. Outdated- Current Future

7. Verity:

8. Determination: _X Store - Accept & Code

9. Comments: No information given.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes : O0

12. Create File No.: BID No. - IR Code No(s) LUT Code No(s)
108-00-00

PAUL DEFAYETTE 6/13/80
Evaluator Date



DTCG23,-80-C-20009
Form 1

.1
I BID EVALUATION

BID No. 109 File No. 109-00

1. Type: .. _Report -Article -Advertising -Trip Report -Questionnaire

Other-

2. Title/Publisher: Underwater Inspection & Repair of Offshore
Structures/Offshore Technology Conference

3. Publication Date: 1975

4. Key Words/Descriptors: Underwater Inspection "Phases"/Records/1Corrosion Damage/Welding Repair/Cost

5. Pertinence to Project: Inspection Requirement X- Underwater Technology4i Specify:

6. Timeliness:-__ Outdated X Current__Future

7. Verity:

8. Determination: Store - Accept £ Code

9. Comments: Lists Guidelines for Underwater Inspection not
requirements (of Offshore Structures)

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00 , , .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)i ii ii iI109--00--00

PAUL DEFAYETTE 6/13/80

Evaluator Date

_7 _1I L



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 110 File No. 110-U01,02,05

1. Type: --2L Report -Article -Advertising -Trip Report -Questionnaire

-Other
2. Title/Publisher: In-Water Photograohic-Cine and TV Ingoections of

Underwater Areas of Ships. etc./In Water Maintenance Conference

3. Publication Date: 1975

4. Key Words/Descriptors: Diver Visual Survey/Photographic Survey/
Und erwater Vehlicles

5. Pertinence to Project: Inspection Requirement X Underwater Technology

Specify: Underwater TV and Maintenance

6. Timeliness: Outdated X Current - Future

7. Verity: Inspections carried out that were accepted by classifi-
cation societies

8. Determination: - Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 01 02 05

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)110-U01,02.05

PAUL DEFAYETTE 06/13/80
Evaluator DateI ------



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. - File No. 111-U01.02.09.
10,12

1. Type: X Report -Article- Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: A Shipowner's Requirements and Experipncep with
In-Water Maintenance/In-Water Maintenance Cornference

3. Publication Date: 1975

4. Key Words/Descriptors: Divers/Survey of Underwater Fittings andStructure/Photographic TnspPnt~on!nJH11 121pannng (Water-.lpt-

Scrubbing )/Painting

5. Pertinence to Project:-- Inspection Requirement X_._ Underwater Technology

Specify: Diver; Underwater TV: Maintenance

6. Timeliness: Outdated X Current Future

7. Verity: Procedures in use

8. Determination: - Store X Accept & Code

9. Comments: This paper isn't very deep in explanation, it goes
over everything briefly,

10. Inspection Requirement Codes: 00 .

11. Underwater Technology Codes: l ,.. 02, 09 , 10_,j12,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
111-U01,02,09,10,12

PAUL DEFAYETTE 06/13/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 112 File No. 112-U16

1. Type:--1X Report Article- Advertising -Trip Report -Questionnaire
Other

2. Title/Publisher- Developing Blanking Device to Hull Openinp at
Under-water Inspection for VLCC and ULCC Class Vessel. (ES•)

.4 3. Publication Date: Undated

4. Key Words/Descriptors: Diaphragm to close hull openings for sea
water dichargaeoaprhaiuR1 nf ,a valve-

* 5. Pertinence to Project:- lnspection Requirement .__X Underwater Technology

Specify: Aid in inspection of sea valves.

6. Timeliness:- Outdated X Current Future

7. Verity: Tests conducted

8. Determination: - Store _2L Accept Code
9. Comments: Although the article is in Japanese, the detailed

abstract and English labeled figures provide su ficient
information to understand BID.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 16

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
112-U16

PAUL DEFAYETTE 06/13/ 80

Evaluator Date
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DTCG23-80-C-20009

Form I

BID EVALUATION

BID No. 113 File No. 113-00

1. Type: X Report - Article -Advertising -Trip Report -_Questionnaire

-O ther

2. Title/Publier: Structural Integrity Monitoring by Vibration
Analysis/Eighth Annual Offshore Technology Conference

I

"3. Publication Date: August 1976

q. I(ey Words/D.sfcitors: Vibration Analysis/Accelerated Diving
-nspection/O~hore-Structures

5. Pertinence to Project:- Inspection Requirement-Underwater Technology

Specify:

6. Timeliness:__ Outdated- Current -Future

7. Verity:

8. Determination: X Store -- Accept & Code

9. Comments: Still under R&D.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: -,-.... .00, ,

12. Create File No.: BID No. - IR Code No(s) - LIT Code No(s)
S113-OQ

PAUL DEFAYETTE 06/1_3/80

Evaluator Date
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DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 114 File No. 114-UIJ..

1. Type: X--_ Report Article- Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: Ship Underwater Maintenance. Evaluation, and
Repair (Sumer) Master Plan/Dept, oN-avy.

3. Publication Date: February 1977
4. evWardsi~escr~os UnewtrCaings/Corrosion Protection/

ho_ .rotet on'/Fouling Protection/Underwater Hull
Inspections/Diver Inspection Systems/Water Borne Cleaning

5. Pertinence to Project:- Inspection Requirement .X Underwater Technology

Specify:-Covers wide variety of Underwater Technology.

6. Timeliness:__ Outdated X Current -Future

7. Verity: U.S. Navy

8. Determination: Store X Accept , Code

9. Comments: A lot of infor-mation available.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 99 #-*-1- #- 0
12. Create File No.: BID No. - IR Code No(s) - UT Code NA(s)

114-U92

PAUL DEFAYETTE 06/13/80

Evaluator Date
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DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 115 File No. 115-U0102,06.07

1. Type: JX Report - Article-- Advertising .- Trip Report -_Questionnaire

-Other

2. Title/Publisher:_ Underwater NDT Equipment and Techniques/Naval
Coastal Systems Center

3. Publication Date: February 7, 1979

4. Key Words/Descriptors: Stereophotography/Ultrasonic Inspection/
Magnetic Particle Inspection/Diver with Minimal NDT Skills.

5. Pertinence to Project: Inspection Requirement X Underwater Technology

Specify: Underwater photography; ultrasonic and magnetic particle
inspection.

6. Timeliness: Outdated X Current __ Future

7. ViB-ty R&D by NCSC; sponsored by NAVSEA. Work was verified by
Visit o Panama City, Fla.

8. Determination: - Store X Accept & Code

9. Comments: In development stage; have not been approved by the
Navy. There are. however. commercial units for underwater M.P.I.

10. Inspection Requirement Codes:. 00
11. Underwater Technology Codes: 01 ,02 ,06 ,07 ,,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
1-15_U01; 02 06. 07

PAUL DEFAYETTE 06/20/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 116 File No.__l16-U09.lO

1. Type: XX_ Report Article - Advertising -. Trip Report -Questionnaire

-Other

2. Title/Publisher. Anal.ysis of Drydock Oerations During Normal
Maintenance and Inspection-Outazes/National Maritime Research
Center, . Lawder .-

3. Publication Date: June 1973

4. Key Words/Descriptors. Water Jet/Brush Scrubbin&/"Sea-Mesh"
,ystem: Explosive Net Removes Marine Growth --A

5. Pertinence to Project:..__ Inspection Requirement__XLUnderwater Technology

Specify: Describes a normal drydocking operation, including the
' •inspection conducted by the USCG and ABS. Describes hull

cleaning techniques.

6. Timeliness: Outdated X Current - Future

7. Verity: National Maritime Research Center

8. Determination: Store X Accept & Code

9. Comments: Covers drydock inspection procedures, but under
"Problems and Suggested Solutions" there is some reference to
underwater cleaning by SCAMP and CAVIJET.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 09 ,10 1. ,- ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
116-U09.,1

PAUL DEFAYETTE 06/20/ 80
Evaluator Date



DTCC23-80-C-20009

Form 1

BID EVALUATION

BID No. 117 File No. 1.171116

1. Type: _2.L Report - Article -Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: Preliminary Design Report-Mini-Drvdock for Very
Large Crude-Carrying Ships/National Maritime Research Center,
P. R. Corbett

3. Publication Date: May 1974

4. Key Words /Descriptors: Inspection and Maintenance/Hull Cleaning

5. Pertinence to Project:-lnspection Requirement.__._X Underwater Technology

Specify: A floating vessel would have 15-20% of its hull sur-
face sealed off in a floating drydock.

6. Timeliness:- Outdated -A- Current - Future

7. Verity: National Maritime Research Center

8. Determination: Store _X Accept & Code

9. Comments: This 1974 report on a preliminary design appears to
be the only publication on this concept,

10. Inspection Requirement Codes: 00, ,

11. Underwater Technology Codes: 16

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
117-U16

PAUL DEFAYETTE 06/20/80
Evaluator Date

--------------------------------------



DTCG,23- 80-C-20009
Form 1

BID EVALUATION

BID No. 118 File No. 118-U05.06.07,10

1. Type: X_ Report Article- Advertising Trip Report -Questionnaire

-Other

2. Titie/Publisher: _Underwater Inspection and Nondestructive Testing
pf Offshore Structures/Office of Naval Research

3. Publication Date: JTune 1978
4 4. Key Words/Descriptors: Ultrasonic Testing/Marnetic Particle InsRec-

tionlWater Jet Cleaning!J1ltrasnqic Testing wfth Rpmon't_ rnntrn1ld
1! S~ubhme~irsihle.

* I5. Pertinence to Project:- Inspection Requirement X Underwater Technology

. Specify: Underwater Cleaning arid NDT.

6. Timeliness:-__ Outdated X Current - Future

7. Verity: Office of Naval Research, Dept. of Navy

8. Determination: Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 05 06 07 10

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
18UI.U05.06.07.10

PAUL DEFAYETTE 06/20/80

Evaluator Date

S' ......... ... . •- -- .. .----
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DTCC23-BO-C-20009
Form 1

BID EVALUATION

BID No. 119 File No. 11--l0l-1

1. Type: -.&. Report - Article -Advertising -. T rip Report -_Questionnaire
-Other

2. Title/Publisher: Luminance Requirements and Color AnDearancea of
Colored Displays in Turbid Water, Oceanautics. Inc.,

3. Publication Date: May 1979

4. Key Words/Descriptors:.Light Transmission Underwater

5. Pertinence to Project:-Ilnspection Requirement X Underwater Technology

Specify: ReTort discusses effects of light transmissions in
turbid vs. clean water on color perception. White, green. and
yellow ligbht is affecterd thp mo•t h~twin thpsp two X yn rnn.mrntA_
UsIIful Informatjon in training divprcz an rnonr idant-ifatinin-

6. Timeliness:.. Outdated__..X Current - Future

7. Verity:.Expriment conducted for US. Navy using highly trained
U.S. Navy divers. . ...-- _"

8. Determination: - Store _X Accept & Code

9. Comments:. Report is one of a series of reports on underwater
light transmission. Recommend revyiew list of other reports
on Rage 45 of this report and orc2.sof the otherssome
series.... ......

10. Inspection Requirement Codes: 00Q .... ....

11. Underwater Technology Codes:Q 01....,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
119-UO1

RENUART 09/ 29/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 120 File No. 120-00

1. Type: X_._ Report -Article Advertising -Trip Report -Questionnaire

O ther

2. Title/Publisher: Underwater Ship Repair/Dept. of the Navy

* 3. Publication Date: 1965
Key Words/Descriptors" Underwater TV (pages 21-23)/Underwater4. - ______________.. .... ___________

Wdin_ (Hottom page 79)!Ur/trwsat-pr rlpTaning (1pagp 214)1
SPUnderwater ainting -. agp 27)2 -

5. Pertinence to Proje~t:__ Inspection Requirement .X..__ Underwater Technology

Specify: Underwater TV; Welding; C1eaning: Painting

1 6. Timeliness: X Outdated_. Current - Future

7. Verity: Dept. of Navy

8. Determination: X k Store - Accept £ Code
-- • 9. Comments:-Old source

j 10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
0-00

PAUL DEFAYETTE 06/20/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 121 File No. 121-199

1. Type:- Report -_ Article_ -Advertising -_Trip Report X_ Questionnaire

-Other

2. Title/Publisher: Questionnaire, CWO-3 Allen T, Warner. Seattle.
Wash.

3. Publication Date: 6/16/80

4. Key Words/Descriptors: Hull Survey

5. Pertinence to Project: X Inspection Requirement -Underwater Technology

Specify: CWO Warner reviewed the inspection requirements
narrative.

I

6. Timeliness:- Outdated X Current - Future

7. Verity: Inspector has 17 years experience,

8. Determination: - Store X Accept & Code

9. Comments: Identified major inspection items.

10. Inspection Requirement Codes: 992 1 ,

11. Underwater Technology Codes: 00 , ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
121-199

F. MATANZO 11/23/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

Preceding Page Blank

BID EVALUATION

BID No. 123 File No. 123-00

1. Type: LX Report -Article -Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Determination of Tin (IV) & Organotin Compounds
in Natural Waters. Coastal Sediments & Macro AlgAp bh Atomir
Absorption Spectrometry/T!N. of CA

3. Publication Date: August 1979

4. Key Words/Descriptors: Organotin Compounds, Pollution

5. Pertinence to Project:-lnspection Requirement.-Underwater Technology

Specify: Neither; is a measurement of compounds in environment.

6. Timeliness:- Outdated__ Current__ Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00
00 I - , - , - ,

11. Underwater Technology Codes:

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
123-00-00

PAUL DEFAYETTE 7/1/80
Evaluator Date



D TDTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 123 File No. 123-00

1. Type: XReport -Article -Advertising -Trip Report -. Questionnaire

-Other-.

2. Title/Publisher: Determination of Tin (IV) & Organotin Compounds
in Natural Waters Coastal Sedimenls & Macro Alga by Atomic
AhsornZin SpectrometryIIN. nf CA

3. Publication Date: August 1979

4. Key Words/Descriptors:Oranotin Compounds, Pollution

5. Pertinence to Project: Inspection Requirement -Underwater Technology

Specify: Neither; is a measurement of comnounds in environment,

6. Timeliness:-___ Outdated-__ Current - Future

7. Verity:

8. Determination: X Store Accept £ Code

9. Comments:

"10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

123-00-00

PAUL DEFAYETTE 7/1/80
Evaluator Date
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DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 124 File No. 124-00

1. Type: ._._.Report - Article -Advertising -- T rip Report -Questionnaire

0Other

2. Title/Publisher: Underwater Inspection of Fleet Moorings/Dept. of
Navy

3. Publication Date: July 1979

4. Key Word.s/Descriptors Procedures & Documentation of Underwater
Inspection of FleeT Moorings

5. Pertinence to Project: Inspection Requirement-Underwater Technology

Specify: Neither; pertains only to Fleet Moorings

6. Timeliness: Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 , - , ,

11. Underwater Technology Codes: 00

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
124-00-00

PAUL DEFAYETTE 7/1/80
Evaluator Date

Ut7~ I ~ /-*



DTCG23- 80-C- 200l•9
Form 1

BID EVALUATION

BID No. 125 File No.-I125-00

1. Type:-JL Reportm Article• Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Exterior Damage Photography of Submerged Targets/
Technical Library of the Armed Forces Weapons ProJet

3. Publication Date: May 1955

4. Key Words/Descriptors: Remote Controlled, Self Propelled Body for
Transporting Underwater Surveillance and Exnprtpp ..

5. Pertinence to Project:- Inspection Requirement _ Underwater Technology

Specify: Remote Controlled Underwater TV.

6. Timeliness:- X Outdated-- Current - Future

7. Verity: A.E.C.

8. Determination:- X Store Accept & Code9. Comments: First fully remote controlled underwater TV device.

10. Inspection Requirement Codes. 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
125-00

PAUL DEFAYETTE _ Q_01/ 80
Evaluator Date



DTCG 23- 80-C,- 20009
Form 1

BID EVALUATION

BID No. 126 File No.- 2.--.1-j-,U.Qfi.07

1. Type: 2_..•_eport -Article -Advertising -- Trip Report .Questionnaire

--- Other

2. Title/Publisher: Underwatper Nondestructive Exilminat~ion..u•U...Si4p
KUUiUANCSC

3. Publication Date: 1979

4. Key Words/Descrp tors :.§StereoR _QtograDhv/Ultrasonics/Magnetic
l -ind EleCtromagnptic Flaw Dnn -

;j 5. Pertinence to Project: Inspection Requirement XUnderwater Technology

Specify: Underwater Photography, Magnetic Particle Inspection
Sand Electromagnetic Flaw Detection Ultrasonics.

6. Timeliness: Outdated.XX Current - Future

"Report is on recent work by NCSC personnel.

7. Verity:.Actually used/R&D sponsored by NAVSEA. Interview trip
confirmed wprk has been performed.

' 8. Determination: Store ! Accept & Code

* 9. Comments: Although the NCSC R&D includes techniques commerically
available, the NCSC work was scientifically controlled and
documented.

10. Inspection Requirement Codes: 00 ,, , -

11. Underwater Technology Codes: 01_, 0_2 07

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
126-U01.02.06.07

PAUL DEFAYETTE 07/01/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 127 File No. 127-U02,06,07

1. Type : -2 Report -Article-..Advertising __T rip Report -Questionnaire

-Other
2. Title/Publisher: Underwater ShiD Hull Inspection/NCS.

3. Publication Date:
4. Key Words/Descriptors: Stereo Photography/vl1tradonic Thickngss

C.aglnglMag npt-h' Pnqrti-leTn'1tt-n

5. Pertinence to Project:- lnspection Requirement _._L. Underwater Technology
Specify: Underwater Photography: Ultrasonic Gaging:; Magnatia
Particle Inspection

6. Timeliness: Outdated X Current Future

7. Verity: Actually used/R&D sponsored by NAVSEA

8. Determination: - Store _X Accept , Code

9. Comments: Same author as for BID #126; almost the same.

10. Inspection Requirement Codes: 00 , ,

11. Underwater Technology Codes: 02 06 07
12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)

127-u02.06.07

PAUL DEFAYETTE 07/01/80
Evaluator Date

--------------



DTCC23- 80-C-20009
Form 1

BID EVALUATION

BID No. 12a File No. 1- 0 ....

1. Type : X.._ Report Article- Advertising -Trip Report -. Questionnaire

-Other-

2. Title/Publisher: Report of VLCC Tank Inspection Methodology
Conference eld at Portland Oregon

3. Publication Date: 7/10/79

4. Key Words/Desc"riptors: Making vessel and all parts of it reasonably
.ilab e for Inspectionlmechanical devices/light-optics ';stgm

5. Pertinence to Project:- Inspection Requirement - Underwater Technology

Specify: Neither

6. Timeliness:-- Outdated- Current - Future

7. Verity:

8. Determination: 1.X Store Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00, ,

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
128-00-00

PAUL DEFAYETTE 7/2/80
Evaluator Date



D TDTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 129 File No. 129-199

1. Type: Report Article Advertising -Trip Report IXQuestionnaire

"-Other
2. Title/Publisher: Questionnaire, LT McGarry/USCG Marine Safety

Office, Norolk, VA

3. Publication Date: 12 June 1980

4. Ke Words/Descriptors'Hull Inspection, Sea Chests Sea Valves,urawing Tailsna~t. R-udder. Propeller '...

"5. Pertinence to Project:_X Inspection Requirement -Underwater Technology

Specify: Questionnaire response by USCG inspector during
inspection of SS Green Harbor, Trip Report dated 24 June 1980
is part of this BID.

6. Timeliness: Outdated X Current - Future

Information reflects current practice.

7. Verity:_LT McGarry is a USCG officer with 2 years experience as
an inspector,

8. Determination: Store X Accept & Code
9. Comments: Most complete questionnaire obtained in the second

:cevision form. Quantitative criteria exist for hull plate

corrosion, tailshaft weardown, and pintle clearance.

10. Inspection Requirement Codes: 9 ,9 .,,.. ,.. ,

11. Underwater Technology Codes: 00,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)122-199

PAUL DEFAYETTE 7/2/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 130 File No. 130U06

1. Type:-- Report -Article -. Advertising -Trip Report -Questionnaire

-Other-

2. Title/Publisher: Automap/Reimers Consultants, Falls Church, Va.

3. Publication Date: November 12. 1980

4. Key Words/Descriptors: Ultrasonic Gaging, NDT

5. Pertinence to Project:-lInspection Requirement.X Underwater Technology

Specify: The Automap is an ultrasonic thickness measuring
* instrument using a microprocessor to analyze the measured data.

Designed for underw ter use by divers.

6. Timeliness: Outdated X Current - Future

The system has been designed and tested and the first commercial
units are now available.

7. Verity : Telephone conversation with company president disclosed
""lnit is modelled after the similar system developed by Naval
Coastal Systems Center,

"8. Determination: - Store X Accept & Code

9. Comments: The $25,000-$35,000 price tag of this unit may slow
its introduction into field use.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 06 ,

12. Create File No.: ID No. - IR Code No(s) - UT Code No(s)[] ,!!! 30- 06

F. MATANZO 11/15/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 1 3 1  File No.` 31-U02.05,09.10,12

1. Type: _X -Report - Article - Advertising -Trip Report -_Questionnaire
-Other-

2. Title/Publisher: Wet Docking of Large Ships/In Water Maintenance
Conference 1975j

3. Publication Date: 1975

4. Key Words/ escriftors: Hull Cleaning and Painting Afloat/Brush/
Water Jet/Anti ouling Faint/Remote Controled TV

5. Pertinence to Project:- Inspection Requirement __L__Underwater Technology

Specify: Remote controlled TV Submersibles/Painting/Hull
Cleaning

6. Timeliness:-__ Outdated X Current - Future

7. Verity: Is being used.

8. Determination:• Store . Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00,-,- ,- -,

02 05 09 10 1211. Underwater Technology Codes: 0 05 9i_

12. Create File No.: BID No. - IR Code No(s) - UT Code Nots)
131-U02,05,09,10,12

PAUL DEFAYETTE 07/02/80
Evaluator Date
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DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 132 File No. 132-U13

1. Type:_x Report -Article -Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Improved Operation and Simplified Maintenance of
Stern Gear by Use of Split Stern Bearings/Society of Naval Arch.
and Engineer.s,

3. Publication Date: 1972

4. Key Words/Descriptors: Split Stern Bearings

S. Pertinence to Project :- Inspection Requirement X Underwater Technology

Specify: Stern Bearings:1 _____.__Pe__tinen____e__to__P__o__e__t:____nspe___t__on__Require_____ent___X newtrTcnlg

6. Timeliness: - Outdated -1- Current - Future

7. Verity: Being used with no major problems.

8. Determination: Store. Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 13

12. Create File No,,: BID No. - IR Code No(s) - UT Code No(s)
132-U13

PAUL DEFAYETTE 07/02/80
Evaluator Date
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DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 133 File No. ULM

1. Type:_-L..Report -- Article -Advertising _--Trip Report --_Questionnaire

-Other

2. Title/Publisher: Method for Coatinz,.get Srfce or Surfaes
Inxnersed, nWater U.S. Patent Office

3. Publication Date:_May 10, 1977

4. Key Words,/Descriptors: Two-Part Epoxy Resin System

"5. Pertinence to Project:_ , nspection Requirementn "X Underwater Technology

Specify: Underwater Painting____________

6. Timeliness: Outdated _X Current - Future

7. Verity: Tests carried out with positive results.

8. Determinatior,:__ Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
133-U12

PAUL DEFAYETTE. 07/02/80-

Evaluator Date
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DTCG23-80-.C- 20009
Form 1

BID EVALUATION

BID No.... 1 34  File No. 134-U02.05.10.12

1. Type: :L.Report -Article -Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: The Survey Afloat of Large Ships/Underwater
Maintenance Company Limited

3. Publication Date: Unknown

4. Key Words/Descriptors: Hull Cleaning by Water Jet/Painting Vessel
by Listing 8-1 degree/In-Water Survey/Scan Survey System

5. Pertinence to Project:-Inspection Requirement..LUnderwater Technology

Specify: Underwater TV, Remote Vehicle, Cleaning, Painting

6. Timeliness:- Outdated X Current • Future

7. Verity: in practice

8. Determination: _ Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 05 10 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
134.-Tm2O 0 5 .10. 12

PAUL DEFAYETTE 08/06/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 135 File No. 135-00

1. Type: __X Report Article• Advertising _T rip Report -Questionnaire

-- Other

2. Title/Publisher: MK1 2 Surface Supported Diving System/ Navy
Experimental Diving Ul.it .. .

3. Publication Date: December 1278

4. Key Words/Descriptors: Mixed Gas, Hard Hat Diving. Saturation Divin

5. Pertinence to Project: Inspection Requirement X Uncerwater Technology

Specify: Support of underwater working divers

6. Timeliness: Outdated--.!- Current --- uture

7. Verity: U.S. Navy report

8. Determination: X Store Accept & Code

9. Comments: The system is for saturation divine which is beyond
the water depths of interest in this project, Tested to
380 feet.

10. Inspection Requirement Codes: 00 ,..,.., ..-.

11. Underwater Technology Codes: "00.,

12. Create File No.: ID-No.- IR Code No(s) - UT Code No(s)

F. MATANZO 11/15/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 136 File No. 136U06

1. Type:- Report -Article _X Advertising -Trip Report -Questionnaire
-Other

2. Title/Publisher: Ultrasonic/Eddy Current Instrumentation for
Nondestructive Testing/Nortec

3. Publication Date: January 1980

4. Key Words/Descriptors: Thickness Measurement/Flaws NDT

5. Pertinence to Project:-.Inspection Requirement -&-_.Underwater Technology
Specify: Ultrasonic gaging and eddy current crack detection.

6. Timeliness: Outdated Current - Future

7. Verity: Advertisement

S8. Determination: Store X Accept & Code

9. Comments: Nortec Manufactures transducers for ultrasonic and
eddy current NDT instruments, and the display and recording
monitors.

10. Inspection Requiremet Codes: 00 -... ...-

11. Underwater Technology Codes: 06 . . . . . . .- ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
136-U0•6

PAUL DEFAYETTE 08/06/80

Evaluator Date



This document ContainT
blank pages that were
not filmed DTCG23-80-C-20009

Form I

BID EVALUATION

BID No. 138 File No. 138-U02,03_,04

I. Type:- Report - Article _2L Advertising -Trip Report -Questionnaire

-Other
2. Title/Publisher: Explorer II Underwater TV System/Video Sciences

Incorporated

3. Publication Date: Undated

4. Key Words/Descriptors: Underwater Color TV/VTR/Lighting/Communica-
tions System

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Under-water TV

6. Timeliness:-- Outdated X Current - Future

7. Verity: Advertisement

8. Determination: - Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 02 03 04
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

138-TTO2,03,04

PAUL DEFAYETTE 08/06/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUAT.ON

BID No. 139 File No. 139-UT13

1. Type:- Report ArticleX Advertising -Trip Report -Questionnaire
SOther

2. 'itle/Publisher: Stern Bearing/Seal System/The Glacier Metaluompany

3. Publication Date: July 19803. Pubican rDa tors: - "Fail Safe" Design/Inboard Monitoring ofX Stem •enavLor

5. Pertinence to Project :- Inspection Requirement X Underwater Technology

Specify: Shaft Bearing

6. Timeliness:__ Outdated Current -Future

7. Verity: Advertisement

8. Determination:__ Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 13
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

139-U13

PAUL DEFAYETTE 08/06/80
Evaluator Date
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DTCG23--80-C-20009

Form 1

BID EVALUATION

BID No. 140 File No.-14Q .....

1. Type :.--Report -Article Advertising -_Trip Report -- _Questionnaire
-LOther Photographs

2. Title/Publisher: Drydock Inspec't,..oQf SS Greten Harbor/Newport
•hi-_uin and Drydock, Newpert Va.

3. Publication Date: JLine .1980
4. Key Words/Descriptors:-Rudder, PropQl__ler. Sea Che.•_, Bilge Keel .

5. Pertinence to Project: X__Ilnspection Requirement -Underwater Technology

Specify: Photos of drydock inspection, including hull. sea
chests, propeller and rudder.

6. Timeliness: Outdated X Current __ Future

Recent drydock inspction....

7. Verity:- Photos taken during inspection while contractor was
present.

8. Determination: - Store 2 Accept & Code

9. Comments: Photos depict inspection procedures. The contrast
between black and white and color photographs is clear.

10. inspection Requirement Codes: 99 .

11. Underwater Technology Codes: 00

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
140-199

PAUL DEFAYETTE 08/05/80
Evaluator Date



DTCG23- 80-C -20009
Form 1

BID EVALUATION

BID No. 141 File No. 141-U16

1. Type: X Report.- Article- Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: "Motor Vessel Permanently Repaired" MARINE
ENGINEERING/LOG. August 1980. page 80.

3. Publication Date: August 1980

4. Key Words/Descriptors: Underwater Repairs

5. Partinence to Project:- Inspection Requirement __XUnderwater Technology

Specify: Article discusses successful permanent repair of a
3.5 m X 1.85 m indentation in a 15,000 ft. vessel hull in the
water - Total repair time less than one week.

6. Timeliness:" Outdated-_._X Current __ Future

Repair took place in November 1979

7. Verity: Repair inspected by Lloyd's Register

8. Determination: - Store X Accept & Code

I,. 9. Comments: Repair Derformed in Antwerp by the Hydrex Co.
_•0A.00 liter _positive-buoyancy caisson was used to held the

repair patch in position,

10. Inspection Requirement Codes: 00Q,_, .....

11. Underwater Technology Codes: 16 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)141-u16 I

RENUART 09/14/80

Evaluator Date



DTCG23-- 80-C- 20009

Form 1

BID EVAi.UATION

BID No. 142 File No. 142-0Q

1. Type: .XX Report - Article- Advertising -Trip Report -Questionnaire

- Othei"

2. Title/Publisher: SoilJ__ isposal of Organotin-Contaminated Grit
Waste/David W. Taylor Naval. Ship Research and Delveiopment
Center

3. Publication Date: -SeptemfbCr 1979
4. Ke Words/Descriptors: Soil Disposal/ Waste-Contaminated Grit/

Hull Cleanin Oerations

5. Pertinence to Project: Inspection Requirement -- Underwater Technology

Specify: Does not pertain to either.

6. Timeliness: Outdated- Current - Future

7. Verity:

8. Detarmination: X Store - Accept & Code

9. Comments: Deals with disposal of Ornanotin contaminated soil
after use in hull. cleaning operations,

10- Inspection Requirement Codes: 00

11. Underwater Technology Codes: . 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
142-00

PAUL DEFAYETTE _ 06/80
Evaluator Date
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Form I

BID EVALUATION

B ID No.1L..... File No. 14-1

1. Type: X.. Report -Article -Advertising -Trip Report -- Questionnaire

-Other

2. Title/Publisher ,Stray Current Corrosion During Platform Weldin -

Op._ations Ofshore/Offshore Technology Conference

3. Publication Date: May 1977

4. Key Words /Descriptors. Localized corrosion by stray electrical
current and corrective methods.

5. Pertinence to Project:- Inspection RequirementX Underwater Technology

Specify: Welding

6. Timeliness: Outdated X Current -Future

7. Verity: Tests conducted and results issued at Offshore
Technology Conference

8. Determination:__ Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 15

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
143-U15

PAUL DEFAYETTE 08/06/80

Evaluator Date
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DTCG23-80-C-'20009
Form 1

BID EVALUATION

BID No. 144 File No. 144-00

1. Type: ...XReport Article -Advertising -Trip Report -Questlonnaire

-Other

2. Title/Publisher: Five Year Underwater Inspection Program of a North
Sea Steel Platform Jacket/Offshore Technology Conference

3. Publication Date: April 1979l_
4. Key Words/Descriptors: Inspection of Offshore Platform/Settling/

Marine Bu1ildup/Structura, Tntegrity/Corronion

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify: No pertinence to project,

6. Timeliness: Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
144-00-00

PAUL DEFAYETTE 8/6/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 145 File No. 145-00

1. Type :__Report X Article - Advertising -_Trip Report -. Questionnaire

-Other
2. Title/Publisher: Necessity for Repairs & Inspection/Northern

Executive

3. Publication Date: 1977

4. Key Words/Descriptors: Splash Zone Damage/Welding/Hyperbaric Chamber

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify: No pertinence to project.

6. Timeliness:__ Outdated__ Current.. Future

7. Verity:

8. Determination: X Store Accept £ Code

9. Comments: Gives reasons why there is a need for repairs &
inspection.

10. Inspection Requirement Codes: 00 , , , ,

11. Underwater Technology Codes: 00 ,--,-,-,--

12. Create File No.N: . IR Code No(s) - UT Code No(s)

PAUL DEFAYETTE 8/6/80

Evaluator Date



DTCG 23-80-C- 20009

Form 1

BID EVALUATION

BID No. 146 File No.. 14§-00

1. Type: Report -Article- Advertising -Trip Report .Questlonnaira

-Other-

2. Te/Pttlisher: Underwater Coatings, A.T. Phillip (Author) ofMR<L - ource unknown

3. Publication Date- 1974

4. Key Words/Descriptors: Antifouling Paints, _ran __tin

5. Pertinence to Project:- Inspection Requirement X..Underwater Technology

Specify: Discussed test results of different types of antifouling
coQtins,. Tests show that chloranates rubbp, and orrganotin-
polymer coatings are effective for over 2 vears.

6. Timeliness: X Outdated - Current - Future

Article was written in 1974 when testing 3coatings began.
Test results should be available now.

7. Verity: Tests conducted over two-year period at MRL on Test
Rafts. Further testing on ships began in 19 4 _

8. Determination: X Store Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 . . . .

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
146-00

RENUART 09/02/80
Evaluator Date



DTCC23~- 80-C--20009
Form I

BiD EVALUATION

BID No.. 147 File No. 147-U15

1. Type:__ X Report - Article Advertising. Trip Report -,Questionnaire

-Other-

2. Title/Publisher: "Vriens Divina Makes Maior UTndartr w~t atri-
rggJulk Parripr with Philtpa Weldlng FleCnDlod•", P1T4t.TPq
WFT.rlTNr. R•FPRTER' 1979-1 i_ _ _ _

tI3. Publication Date:_l199

4i. Key Words/Descriptors : Wet Welding_

5. Pertinence to Project:- Irnspecticn Requirement _X Underwater Technology

Specify: Discus.es sucpe•.ul agplirarion of open water welding
•D_•airing the hull of a ship'using Philips 45 electrodes,.

, • _,___ ..___ _

6. T!mellness:_ Outdated X Current - Future

7. Verity: Successful repair of the bow on a Greek bulk carrier ship.

8. Determination: Store . Accept , Code

9. Comments:

10. 'Inspection Requirement Codes: 00

11. Underwater Technology Codes: 15

"12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
147-UI5

RENUART Q9/03/80
Evaluator Date

m ,



IDTC013-80-,C-21009

Form I

BID EVALUATION

B I D No. 1/. File No._1•/ , 0 8

1. Type: _X Report Article - Advertising .... TrIp Report._--Questionnaire
• ---- O~~0ther ... . . . .

2. Titie/Publisher: Field Experience wihPy P~n1)_t Nn-.
edstructiye Examination qSXtM&NS(!

.3 3. Publication Date: 1980

4. Key Words/Descriptors: Stereo.hot~rahv/U .trasonic thaInnctionMagneptic Pa1,Ciele _nrppc,r•gnn ,•, -". .

5. Pertinence to Project:- Inspection Requirement ..X. Underwater Technology

Specify: Stereohotogra~hv. ultr c and mau 1eti •__
inspection. " ....

6. Timeliness:-- Outdated X Current Future

7. Verity. Experimentation to gain needed experience has been
completed.

8. Determination: Store _ Accept & Code

9. Comments: Anot-her report on vcry pertinent work conducted at
NCSC.

10. Inspection Requirement Codes: 00

11. Underwater Techn(Iogy Codes: .02 ,-.096, 07. ,,L,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
1._48-U02.06.07.08

PAUL DEFAYETTE 08/06/80
Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

BID No. 149 File No. 149-U07

1. Type: ._2L Report -- Article - Advertising -- Trip Report -Questionnaire
-- Other

2. Title/Publisher: Visual Con.rastin2 Magnetic Particle Slurry for
Flaw Detection, Paper presented at American Society of Non-
d"estructive Testing, Maynaflux o.,

3. Publication Date: October 21, 1974
4. Key Words/Descriptors: Magnetic Particle Testing

5. Pertinence to Project: Inspection Requirement_2L Underwater Technology

Specify: May be used on either wet (submerged) or dry surfaces.

6. Timeliness: - Outdated X Current - Future

Lab testing is still ongoin wever, underwater tests have
been successful.

7. Verity: Method has been successfully applied and processed
underwater during laboratory testing by Magnaflux.

8. Determination: - Store X Accept & Code

9. Comments: Method may be used overhead on painted surfaces, dark
or light colored surfaces. and with minimal surface preparation.
No special lighting aids required.

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 07
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

149-U07

RENUART 08/29/80
Evaluator Date



DTCG23-80-C-20009

Form 1

Preceding Page Blank

BID EVALUATION

BID No. 151 File No. 151-U12

1. Type:.Report X Article - Advertising .T rip Report -_Questionnaire

-Other

2. Title/Publisher: Coating Surfaces Underwater. Civil Engineering
Lab (CEL)-. Port Hueneme. Calif.

3. Publication Date: N/A

4. Key Words/Descriptors: Antifouling paint, welding agents.

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Discusses use of thinner, brushable coatings which may
be applied underwater. Also discusses effectiveness of
different biocide additives to prevent marine fouling.

6. Timeliness:- Outdated X Current - Future

7. Verity: Laboratory and field experiments performed by CEL.
Naval-Coastal Systems Center participated in some of the
experiments.

8. Determination: __ Store X Accept & Code

9. Comments: Surface preparation underwater increases total
cleaning time (versus surface Preparation in drydock) due to
limited visibility from agitation of water.

10. Inspection Requirement Codes: 00 - ,

11. Underwater Technology Codes: 12__2.

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
1.51-U12

RENUART 08/28/80

Evaluator Date

I:.t-



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No.- 152 FlMe No. 152-UlQ

1. Type :__ Report - Article-.-! Advertising .-- Trip Report -_Questionnaire

-Other

2. Title/Publisher: Diver Operated Cleaning Tools, CAVIJET. Cavico.
Inc.

A 3. Publication Date: July 1980

4. Key Words/Descriptors: Cavitation, Hull. Cleaning Underwater work.

5. Pertinence to Project:_- Inspection Requirement X. Underwater Technology

Specify: Tools used to remove fouling from underwater appendages
of shLps .

6. Timeliness: Outdated X Current __ Future

7. Verity: Used by U.S. Navy for over 2 years. NCSC and Naval
Ex•erimental Diving Unit performed extensive tests. Authorizegd
for use in Navy by NAVSEA Code 00C,

8. Determination: - Store X Accept & Code

9. Comments: Tool has been shown to be effective for-preparing
surfaces for in-water painting, Current rental fee is $3000/
year and so hindering wide spread use,

10. Inspection Requirement Codes. 00

11. Underwater Technology Codes: 10

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
152-U10

RENUART 08/28/80

Evaluator Date



DTCG 23- 80M-C- 20009

Form I

31D EVALUATION

BID No. 153 File No. 152-U13

1. Type :-. Report - Article X Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher: B.F. Goodrich Water Lubricated Cutless Rubber
Bearings for Marine and Industrial Applications - Lucian
Moffit, Inc.

3. Publication Date: March 1, 1980

4. Key Words /Descriptors: Rubber Bearings

5. Pertinence to Project'-,-Inspection Roquirement.._LUnderwater Technology

Specify: Possible application of bearingb for in-water
maintenance (see comment).

6. Timeliness: Outdated X Current - Future

7. Verity: Moffit rubber bearings have been used over 40 years in
a wide ranig of applications, including Naval Vessels.

8. Determination: - Store ._A&_ Accept & Code

9. Comments: Not clear in advertising brochure whether the bearing
face segments (which are replaceable) can be replaced while ship
is in water. Recommend contacting supplier to verify.

10. Inspection Requirement Codes: 00 00..

11. Underwater Technology Codes: 13 , , .. ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
153-U13

RENUART 09/02/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 154 File No. 154-U09

1. Type: :_XX Report - Article - Advertising .T rip Report -. Questionnaire

-Other

2. Title/Publisher: USS Lexington (CVT-16) Waterbgrne Hull Cleaning
Effectiveness Report. Naval Sea Systems Conmmand

3. Publication Date: September 6. 1977

4. Key Words/Descriptors: Brush Hull Cleaning. SCAMP

5. Pertinence to Project:-Ilnspection Requirement X Underwater Technology

Specify: Not very informative. Perhaps would be useful as astarting point in developing format for an inspection report.

6. Timeliness:__ Outdated X Current _ Future

7. Verity: U.S. Navy Report

8. Determination: - Store X Accept & Code
9. Comments: Report contains color photos nf before and after

cleaning shots,

10. Inspect:on Requirement Codes: 00s,-,-,-, --,
11. Underwater Technc!ogy Codes: Q99 .. .......
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)154-U09

RENUART 09/03/80
Evaluator Date
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DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No 155 File No. 155-U12

1. Type:_ X._ Report - Article- Advertising -T rip Report .- Questionnafre

-Other.

2. Title/ Publisher: _''ctnt Developments in Marine Antifoulants"
"paper Dresented at 20thAnnuAal Marine Offshore Tnland Waterways
Conference. by M. Gitlity Of MI&T Chemicals- Inc-

3. Publication Date March 26, 1980

i4. Key Words/Descrip49rs: Antifouling Paints

5. Pertinence to Project:- Inspection RequirementX..X Underwater Technology

Specify: Discusses advances in antifouling coating technology.
in particular. new organotii.-pno1mer coat-ingq whih w-z1 Pxtpnd,
lftinetm of coatihng _ff ti yenPSS to 9-.3 W ' hptwr n

S~annl i arnnt n.

6. Timeliness:_ Outdated X Current Future

7. Verity: Demonstrated successful in Europe and Far East. Only-
accepted by U.S. EPA in 1978. Must be further tested in U.S.
applications.

8. Determination: - Store X Accept & Code

9. Comments: Although the organotin-,polymer coatings must be
aDplied in drydock, their longer life can extend the drvdocking
intervals.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12'

12. Create File No.: BID No. IR Code No(s) - UT Code No(s)
155-U12

RENUART 09/02/80
Evaluator Date



DTCG23-80-C-20009
Form 1
Page 1 of 2

BID EVALUATION

BID No. 156 File No. 256-UOI!05 06.
07,08

1. Type :--. Report X Article._. Advertising -Trip Report -Questionrnaire

S-Other

2. Title/Publisher: "Underwater Inspection, Testing, and Monitoring
Q.f Offshore Structures". OCEAN EN FING. V[lQ 6. paeg_ 335-
491. R. Frank Busby (author) ..... .... .....

3. Publication Date:.. February 1979

4. Key Words/Descriptors: Visual inspection. magnetic- particle inspec-
tion. ultrasonic inspection: radiography: r i -potenti._
Smeasurements: LLmaGnetg&jph J _i&.ion: acoustic holography
inspection: aco•stic emission monitoring, vibration analysis,

5. Pertinence to Project:_I.Inspection Requirement X Underwater Technology

Specify: A verr. thorough survey of current and developing
- techniques for NDT and monitoring of undersea components of

offshore oil drilling structures, Author interviewed 70 U.S.,
Canadian, and European companies vhich manufacture NDT equipment
or supI1v services for undersea inspection, The larger companies
(continued on attached)

6. Timeliness:- Outdated X Current X.... Future
Article surveys both current and future techniques for underwater
NDT and monitoring of steel strIucturgs, .

7. Verity: Article funded by NOAA, USGS, and U.S. DOE

8. Determination: Store X Accept & Code

9. Comments: Article lists many U.S. and Canadian suppliers in the
underwater NDT and monitoring business; may be useful for further
contacts.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 01 05._, 06 0_7 .08
12. Create File No.: UO-|-N1 ,0 -5IRCo:eNo(s) - UT Code No(s)

Create~~ Fil N. ibU 05 06,067fl0

RENUART 09/02/80

Evaluator Date



DTCG23-80-C-20009
Form 1.
Page 2 of 2

BID EVALUATION

BID No. 156 File No. 156-201 05 06,
VOT 68

5. Specify: (Cont'd)

". are listed along with their capabilities for undersea NDT
or monitoring. R&D related to emerging methods for
deploying NDT equipment, e.g., reinote-controlled vehicles,
manned submersible vehicles, etc., are discussed and
tabulated. Although article is directed to offshore oil
rigs, material is applicable to any application for under-
sea NDT inspections.

I

I. .. .... ' " • ... . .. •.. . .•• '•• • ' • • •i i " " • : 1i ...i • ' = '. .



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 157 File No. 157-U02,03,04,05

1. Type :.. Report -Article _X_ Advertising -Trip Report -. Questionnaire

-Other

2. Title/Publisher: Hydro Products, Inc.

3. Publication Date : ..Underwater_ T el evision ,_ Light___ ____ ___ Under --

4. Key Words/Descriptors:.Underwater Television: Light Sources: Under-
wauer CoMMnications- Remote Controlled VAbicles

5. Pertinence to Project:-.Inspection Requirement X Underwater Technology
Spcify Manufacturer of low-light and bright-light (welding)

underwater cameras; high intensity underwater lights; remote
controlled vehicles for inspecting under: ter; and, underwater
communication systems.

6. Timeliness:__ Outdated X Current Future

7. Verity: Company in business for over 15 years. Many of its
products used by U.S. Navy for ship hull and sonar dome
inspection.

8. Determination: - Store _X Accept & Code

9. Comments: Company offers complete inspection system which
includes CCTV camera: recorder. and communications mask.

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 02 ,0,_0_4,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
157-U02,03,04,05

RENUART 09/03/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 158 File No. 158-U05

I. Type:.X Report - Article - Advertising-.TrIp Report -. Questionnaire

-O ther

2. Title/Publisher: Interim Status Report - Proiect 4151 - Hazardoug
Chemical Discharge Prevention and Reduction - Remote Controlled
"Hul IDamage InspeetH on MWL-c.

3. Publication Date: July 1980

4. Key Words/Descriptors:.ReMote Controlled Vehicles: Underwatgr
Tel vis ion

5. Pertinence to Project:-lnspection Requirement X__X___Underwater Technology

Specify:f Remote Controlled Vehicles used to locate hull damage
on USCG utters.

6. Timeliness: Outdated X Current Future

7. Verity: System tested by USCG.

8. Determination: Store -2 Accept S Code

.9. Comments: Tests confirmed that a remote inspection system is
feasible. Video image require improvement.

10. Inspection Requirement Codes:. 00 ... ,

11. Underwater Technology Codes: 05 . . . . . . .. ..

12. Create File No.: •_uN8• - iR Code No(s) - UT Code No(s)

RENUART 09/03/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No..15 File No. 159-U14

1. Type :- Report - Article -Advertising -Trip Report -. Questionnaire

-- LOther (U.S. Patent)

2. TItie/Publisher: Roughness Diagnostic Tool, John Mittleman.
inventor, U.S. Patent Office

3. Publication Date: January 9. 1979

4. Key Words/Descriptors: Antifouling measurement; corrosion measure-
ment: coating deterioration measurement

5. Pertinence to Project:-.Inspection Requirement2_X Underwater Technology

Specify: Tool ! mav be used underwater for measuring and testing
the degree of roughness on the hull to be used in determining
he degree of' fouling, corrosion, and coating deterioration and

i~ts effect on the performance of the vessel.

6. Timeliness:-_. Outdated -. 2L Current - Future

7. Verity: U.S. Navy work

8. Determination: Store _2L. Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 14

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
159-1J14

NUART 09Z02L80
Evaluator Date



DTC23-o80-C-20009

Form 1

AID EVALUATION

BID No. 160 File No. •16.....

1. Type: X Report Article- Advertising -_Trlp Report -- Questionnaire

S-Other -

2. TtIe/Pubibsher: R&D of a cavitating water Petcleanin• g ,ot.mggr
hull cleaning for t"e-UT. av conducted byDaedalean Associates.
inc., Authors: S.C. -Howar Let. a __...

3. Publication Date: June 1978

4,. Key Words/Descriptors: Cavitation Hull Cleaning, Underwater work

S. Pertinence to Project .-- l nspection Requirement_ L Underwater Technology

"Specify: Reports on R&D of Cavitation i et cleaning on Naval
Vessel Hulls. Concludes the Cavitation method is successful onheavy as well as lightly fouled huls.

6. Timeliness: .Outdated- X Current __ Future

7. Verity:_U.S. Navy experimental diving unit. Panama City has
eyaluated this tool and found it promising.

8. Determination: - Store Ž Accept & Code

"9. Comment. Cavitation •et ciuanin is es ecially efficisnt (versus
brush c eanin) on light fouling; there.fore. can afford to clean
hull more often for fuel efficiency of ship. Effective on
prope~ler and in sea chests.

10. Inspection Requirement Codes: -_00

11. Underwater Technology Codes: 1 -

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

RENUART 09/03/80
Evaluator Date



DTCG23-80-C-,20009
Form 1

BID EVALUATION

BID No. __ 6..L..File No. 11U12... .

1. Type:._XX Report - Article -Advertising -- Trip Report -Questionnaire

-Other

2. Titie/Publisher: Eyaluation of Protective Costin-g Sygvtpmn ifnr
Buoys Battelle _ Lhorstorips (An-AO4907Q-NTT5A)

3. Publication Date: May 31,129J77

4I. Key Words/Descriptors: Antifoulintg Paint, Anit-Corrosive Paint

5. Pertinence to Project:- Inspection Requirement ..- Underwater Technology

Secify:__lhough UeRort n coatings for buoYs. results
of tests on steel buoys should be applicable to hull coatings
ofa__im ),a__Qrompnq oL tion_

6. Timelines!: Outdated X2__ Current Future

1. Verity- .S. Coast Guard Program

8. Determ~nation: - Store X Accept , Code

9. Comments: R.oport rates 31 different coating systems applied to
buuys and monitored for 18 months.

10. Inspection Requirement Codes: 0 -0.-.

11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
161-U12

RENUART 09/03/80

Evaluator Date



"DTCG23-80-C-20009
'i.•_. • .•Form 1

BID EVALUATION

BID No. 162 File No. 162-U02.14

1. Type: - Report _XL Article -Advertising -Trip Report -Questionnaire

-0 ther

2. Title/Publisher: Field use of the NAVSEA Diver Tool Package/Navma-
Coastal Systems Center, Panama Cityv Fla.. Authors: J. Mittlenian,
M. Sheehan

3. Publication Date: N/A

4. Key Words /Descriptors: Underwater Photo raphy; Underwater Correc-
tive Maintenance: Hydraulic Tools: Underwateu.Driling

5. Pertinence to Project:- Inspection Requirement- X.. Underwater Technology
Specify: Discusses a variety of underwater tools and their
application to ship surveillance and maintenance as experienced
by the U.S. Navy.

6. Timeliness:-__ Outdated X Current __ Future

7. Verity: Experience at Naval Coastal Systems Center

8. Determination: - Store X Accept & Code

* 9. Comments: Many of the tools described are in R&D stage and thus
are tuture improvements to existing tools.

10. Inspection Requirement Codes: 00 ,--,--,--
11. Underwater Technology Codes: 02, 14

1k. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
162-U02,14

RENUART/METCALF 09/03//80/10/07/80

Evaluator DateSj jjjL i



D DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. J.63 File No. 163-U02

I. Type:.L Report-. Article -Advertising -Trip Report -.- Questionnaire

-Other-

2. Title/Publisher:Ufnderwater Stereo Photography for Hull Insp•ctijn.
NCSC. Panama City. Florida

3. Publication Date: February 1980
4. Key Words/Descriptors: Underwater Photography, Stereo Photography

5. Pertinence to Project:- Inspection Requirement X Underwater Technology
Specify: Discusses how one can manufacture an inexpensive 3-D
camera and use of 3-D camera for closeup hull exams.

6. Timeliness: Outdated X Current - Future

7. Verity: Naval Coastal Systems Center

8. Determination: Store _2L Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11, Underwater Technology Codes: 02

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
163-U02

RENUART 10/13/80

Evaluator Date

.L



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 164 File No. 164-U15

1. Type: X. Report Article Advertising Trip Report -Questionnaire

-Other

2. Title/Publisher: "Metal. Worki n Lasers: Their Time Has Come".
published in IRON AGE, September 9, 1974.

3. Publication Date: September 9, 1974

* L4. Key Words/Descriptors:'Lasers

5. Pertinence to Project: Inspection Requirement -. Underwater Technology

Specify: Article does not specify that laser welders/cutters may
.AI be used underwater. This could be pursued with laser su~pplig•_
* mentioned in article,

6. Timeliness: Outdated-- Current X Future

7. Verity: None

8. Determination: X Store Accept & Code

9. Comments: See #5.

10. Inspection Requirement Codes: 00 , , , ,

11. Underwater Technology Codes: 15 .. . . __. .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)164-U15

RENUART 09/03/80

Evaluator DF te



D-DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 165 File No.. 16.5U12

1. Type:.X Report Article Advertising -Trip Report Questionnaire

-Other
2. Title/Publisher: "Effects of Energ;. Economics, and Ecology on

Marine Coatings". paper presented at International Corrosion
Forum by R.W. Drisko of Civil Enginearing Laborarory.

-3. Publication Date: March 1976

L4. Key Words/Descriptors: Antifouling Painte Anticorrosion Paint

5. Pertinence to Project: Inspection Requirement __X Underwater Technology

Specify: Discusses types of antifouling coatings available which
_may be applied underwater; discusses EPA restrictions effecting
corrosion control processes.

6. Timeliness: - Outdated ___2x Current __ Future

7. Verity: Tests conducted by CEL over a 6-month period.

8. Determination: - Store X Accept & Code

9. Comments: Background material on development of paints that
can be applied to a wet surface and also has early considera-
tions on organotin antifouling.

10. Inspection Requirement Codes: 00 " _ '- -

11. Underwater Technology Codes: 12 ,__ ... . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
165-UJ12

RENUART 09/03/80
Evaluator Date



DTCG 23- 80-C-20009

Form 1

BID EVALUATION

BID No. 166 File No. 166-U12

1. Type: JReport -Article -Advertising -Trip Report - Questionnaire

O ther

2. Title/Publisher: "A Shi1owner' s Expegience With Reactivating
Antifoulings". SW&S-1976 ISPCC. Article by J.E- Wahl of
Oivi-nd LorgntZen

3. Publication Date: 1976

4. Key W9rds/Descri tgrs:.Antifoulign Paints, Brush CleaningReact.vation o -oxin

S5. PRtne to tX ndrae

5. Pertinence to Project: nspection Requirement 1-Underwater Technology
Specify: Discussion of method to extend life of copper-based
antifouling paints whereby at 12-18 month intervals the copper
carbonatefilm is brushed off underwater thereby extending the
ellgStiveness of the paint from 1.5 years to 4-5 years.

6. Timeliness: Outdated _._K. Current - Future

7. Verity esting not complete at time of article. Testing and
monitoring performed on Norwegan Transport Ships for three years
with satisfactory results.

8. Determination: - Store X Accept & Code

9. Comments. Reactivation of coatings underwater may extend dry-
dockin to 4-5 year intervals,

10. Inspection Requirement Codes: 00Q.. .......

11. Underwater Technology Codes: 12 . ......

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
166-U12

RENUART 09/02/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 167 File No. 167-00

1. Type: -._ Report Articl- _Advertising -Trip Report -. Questionnaire

-Other-

2. Titie/Publisher: "Underwater Protecion: A,,,15-y ar RpviPw"_
MARINE WEEK, January 1.60 19 6

3. Publication Date- January 16.i976

4. Key Words/Descriptors: .AXLL UosioQl Paint: Antifouling Paint

5. Pertinence to Project:-- Inspection Requirement _A_ Underwater Technology

Specify:

6. Timeliness: X Outdated - Current -. Future
Information on past practices in coating technolo2vg is discussed:
however. newer antifouling coatings are on the marketand
discussed in other BIDs.

7. Verity: Marine Coatings Laboratory, England

8. Determination: X Store - Accept £ Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
167-00

RENUART 09/04/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 1.68 File No. 168-00

1. Type: XL. Report Article - Advertising -Trip Report -Questionnaire

-Other-...

2. TitlelPublisher: "Photogrammetry in Shipbuilding" prepared for
the MarltimeAdministration by Todd Shipyards Corp.. Seattle

3. Publication Date: July 1976

4. Key Words/Descriptors: Fhotogranmetryý Underwater Photography

S. Pertinence to Project:..Inspection Requirement_-.!-Underwater Technology

Specify: Photogrammetry is a means of making very accurate mea-
surements of large and/or detailed three-dimensional shapes by
interDretin_ photographic images by the use of a computer. Pos-
sible applications-would be measuring the undamaged symetric
Rgz1JOB Oa. hull to be used in building a tmpla-te to repair
the dama-ed section.

6. Timeliness: - Outdated Current X Future
ADD lication to underwater measurements yet to be determined.

7. Verity: None for underwater applications.

8. Determination: X Store - Accept & Code

9. Comments: Requires special cameras. Need to determine if
cameras made for underwater use-

10. Inspection Requirement Codes: 00

11. jjnderwater Technology Codes: ii ....

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
168-00-I1

RENUART 09/14/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 169 File No. 69-U18

1. Type:X..&Report_.. Article Advertising -Trip Report .-_Questlonnaire
0 Other. ..

2. Title/Publisher: Parameters for a Ship Hull Cleanin& System using
the Cavitating Water Je• metL. epard for Nalionalg2aritime _
Research Center by Hydro aZtics. Inc.. (inventor o 31E

3. Publication Date:. July 1975

4. Key Words/Descriptors: Cavitation Cleaning

5. Pertinence to Project: Inspection Requirement ._X_.Underwater Technology

S-ec-fy, Report discusses usinz CAVIJET cleaners to clean hulls• o•[ •'o111in(u to I000 ftz/hr)" or rust (pto 120 ftz hr)

underwater - Automatic Systems underdelpm..

6. Timeliness: - 1 - Outdated - Current - Future

More recent daapiresenting up-to-I a-t lab an-d--•e tests
should be available.

7. Verity Six years lab testing - requires large scale testing (at
tim.ef.L.publication) - Evaluation by Todd Research indicated
some of lab results are overstated,

8. Determination: - X Store - Accept F Code

9. Comments: Further research Dlanned at time of publication. Lab
results appar vromising for large scale aDplications at reduced
costs compared to sandblasting or brushing methods with less
oll ution.

10. Inspection Requirement Codes: 00
11. Underwater Technology Codes: 18

12. Create File No.: BCD No. - IR Code No(s) - UT Code No(s)
169-U18

RENUART 09/15/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 170 File No. 170-00

1. Type: k Report -Article - Advertising -Trip Report -Questionnaire

-Other
2. Title/Publisher: Out gtgdNav] Applications of Holography

132-4 prepared for Office of Nvial Research by Computer Command
" Iand Control Co.. W.ahin_-ton. D.C.

3. Publication Date:_FebraL1ry.,_1973

4. Key Words/Descriptors: Holography,

5. Pertinence to Project: - Inspection Requirement -Underwater Technology

specify None - Discusses holographic techniques 3with Naval Fire
ontrol fSy-stems as an aid in Aircraft Detection.

6. Timeliness: __ Outdated, XX Current- Future

7. Verity:__

8. Determination: X Store - Accept & Code

9. Comments: Try to obtain re~ort no, 132-2 with the same title.
dated FEprullrv 13, 1970, Thig rpnnort disup%: anpp lationst
of holograp hy in close-range acoustic underwater lmaging.

10. Inspection Requirement Codes: 00
11. .Underwater Technology Codes- 0__10.. . .,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

170-00

RENUART 09/15/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 171 File No. 171-101,06.07

1. Type:_.._X Report -Article -Advertising -Trip Report -- Questionnaire

-Other

2. Title/Publisher: Classification of Steel Ship Regulations/Det Norske
Veritas. Norway

J 3. Publication Date: January 1980

4. Key Words/Descriptors. Hull Inspection* Tailshaft Inspections;Bottom Inspection,

5. Pertinence to Project: X:.L Inspection Requirement- Underwater Technology

Specify: Discusses periodic inspection requirements of ships in
Norwav Hull inspectiong 3-4 years; Bottom Surveys 1-2.5 years.
Taflshaft Survey .5-5 years-

ki 6. Timeliness: Outdated Current __ Future

ChaptATr 1 and 2 nf Part I at* hoth 1QR0 pnthlicat'inns-

7. Verity: Society Det Norske Veritas is eguivalent to ABS.

8. Determination: - Store X Accept & Code

9. Comments: Hull surveys required in drydock. If a ship is
dgRiginated "Built for In-wAter Survey" bottom survey may bp
performed in water.

10. Inspection Requirement Codes: 06 07

11. Underwater Technology Codes:-,-,-,-,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
171-106,07

RENUART 09/15/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 172 File No. 172-U01,05

1. Type:._L Report -Article_ Advertising -Trip Report -_Questionnaire

-Other

2. Titie/Publisher: State-of-the-Art Survey of Hardware Delivery and
Damage Inspection Methods for Bulk Carriers of Hazardous
"QChmicals in the Marine Environment TUSCG R&D Cpntpr_

3. Publication Date: April 1980

4. Key Words/Descriptors: Hull Inspection: Submersibles. Manned and
Remote Controll d

5. Pertinence to Project:-. Inspection Requirement X__• Underwater Technology

Specify" Discuss state-of-the-art technologies useful in vessel
hull •amage inspection, damage patching/plugging, sampling, and
in-site analysis, using divers, manned submersibles, and

unmanned submersibles,

6. Timeliness: Outdated X Current - Future

Very thorough and current survey at ROV's manufactured in U.S.
and abroad.

7. Verity: USCG R&D Center

8. Determination: Store X Accept & Code

9. Comments:. Various manned and u1manne systems were evaluated
for overall effectiveness. The unmanned remote vehicles (ROY)
scored highest. Names of MCH's, specifications, and costs for
50 ROV systems provided in report.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 01 0_5.

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
172-U01,05

RENUART 09/03/80
Evaluator Date

_' " ' T ' - 7- ' J :' :•'; o ""••• ,•;m • • ! : ,, i, •



DTCG23- B0-C-20009
Form 1

BID EVALUATION

BID No. 173 File No. 173-U13

1. Type: -Report - Article .L Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Trellebor: Underwater Hull Cleaning System
Trellclean, Treleborg A.B. Marine Dept.. Trellebor•, Sweden

3. Publication Date: August 1980

4. Key Words/Descriptors: Brush Scrubbing

5. Pertinence to Project:- lInspection Requirement X Underwater Technology

Specify: Uriderwater remote controlled hull cleaning system that
cleans both the sides and bottom of a ship at a rate faster than
SCAMP units,

6. Timeliness: Outdated Current- Future

7. Verity: Successful on Norwegian Ships and a cleaning station

established in Houston. Texas.

8. Determination:- Store X Accept & Code

9. Comments: Will clean entire hull in less than 24 hours of very
thick marine growth with little diver support.

10. Inspection Requirement Codes: 00 ... .

11. Underwater Technology Codes: 13 , ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
173-U13

RENUART 09/04/80

Evaluator Date



DTCG23- 80-C- 20009

Form 1

BID EVALUATION

BID No. 174 File No. 174-UO3,Q.,

1. Type:- Report -- Article .X Advertising -Trip Report -Questionnaire
-Other-

2. Title/Publisher: BlackbijJnderwater "Blaci Light" for Metal Flaw_
Detection: Birns Oc ano_.raphigs _n.

3. Publication Date: A1& _Lg .5U __

4. Key Words/Descriptors: Light Sources: Magnetcr Patticle NDT

5. Pertinence to Project: Inspection Requirement .-X- Underwater Technology

Specify" Modular system which contains white light for diver-- Y -" Mo - t ,, t

vision, magnetic probe to align metal particles, and a "Black"
light for visual detection of Ifiws Igcated b f rg=,Le-t metal
particles.

6. Timeliness: Outdated X Current - Future

7. Verity: Unsolicited letter from Monsanto; Searchlights used by
many underwater inspection companies worldwide.

8. Determination: Store X Accept & Code
S. Comments: Company also MGH Underwater TV and Search Lights.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 03 07
12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

174-U03,07

RENUART 09/04/80
Evaluator Date



DTCG23-80-C- 20009
Form 1

BID EVALUATION

BID No. 175 File No. 175-UO1,05,06,
10,15

1. Type:- Report Article-.! Advertising -Trip Report -- Questionnaire

-Other

2. Title/Publisher: Taylor Diving and Salvage Company

3. Publication Date: N/A

4. Key Woeds/Descriptors: Dry Underwater Welding: Hvperboric Welding:
Life Support Systems- Rmote Controlled T -_Wet Welding-Ujtrasonb.Garing Underwateaigjht-• Water T -t Hull Cleaning-

5. Pertinence to Project:- Inspection Requirement .Underwater Technology

Specify: Company offers a variety of underwater inspection and
maintenance tools.

6. Timeliness: Outdated X Current __ Future

7. Verity: None

8. Determination: - Store _ Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00 ,
11. Underwater Technology Codes: 01 05 06 10 15

12. Create File No.: BID No. -- IR Code No(s) - UT Code No(s)
75-U01.0.006.10,15

RENUART 09/04/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 176 File No. 176-U01.02.03

04,14

1. Type:- Report Article X Advertising -Trip Report -. Questionnaire

O-ther

2. Title/Publisher: Aqua-Air Industries

3. Publication Date: August 1980

4. Key Words/Descriptors: Life Support Systems; Underwater TV;
Underwater Lights: Underwater Communication:s- Underwater _
Hydraulic Tools

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

cify Company offers extensive line of underwater tools and
*? ue1port systems plus underwater color closed circuit
television.

"6. Timeliness:-__ Outdated X Current -- Future

7. Vent Verified by visit to company in Harvey Louisanna and
ds~sis-ions with their customers.

8. Determination: __ Store X Accept , Code

9. Comments:

10. Inspection Requirement Codes: 00 ,
01 02 03 04 14'11. Underwater Technology Codes: 0 , 02 -3 -0 -1

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
176-UO1.02.03.04.14

RENUART 09/04/80

Evaluator Date



_____________________-_________________,___-__.____--w. •

DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 177 File No. l-.P-Ull.

1. Type:_ Report-, Article _2 Advertising .- Trip Report -Questionnaire

-Other

2. Title/Publisher: Global Cathodic Protection, Inc.

3. Publication Date: 1979

4. Key W.ds/Daescrip ors: Cathodic Protection, Passive, Galvanic,Sacriicia Anojes

5. Pertinence to Project:-- Inspection Requirement __•_Underwater Technology

Specify: Company provides a complete line of cathodic protectors

~i4

6. Timeliness: - Outdated X Current__ Future

7. Veit Advertising material was obtained during a visit to
the irms offices in Houston, Texas.

8. Determination: - Store _X Accept & Code

9. Comments: Company located in England and provides services
Uorldwide, Company in service on 2 years.

10. Inspection Requirement Codes: 00 . -* ,

11. Underwater Technology Codes: 11 . . ..

12. Create File No.: BIDN. - IR Code No(s) - UT Code No(s)?77-UII

RENUART 09/03/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 178 File No. 178U12,14

1. Type: -Report - Article ._ Advertising -Trip Report -Questionnaire
-Other

2. Title/Publisher: Working Manual BALTOFLAKE, Glass Reinforced
Pollyester Coating, Jotun-Bal-timore Copper Paint Comp~any

3. Publication Date: 1980

14. Key orls/Descriptors.: Antifouling paint; Anticorrosion paint;
antifoutIng paint reactivation

5. Pertinence to Project:- Inspection Requirement __L Underwater Technology

Specify:- •ompany offers full line of paints for both topside and
hull applications including antifouling paint that may be
applied underwater,

6. Timeliness:- Outdated X Current - Future

7. Verity: Company services worldwide for over 10 years.

8. Determination: - Store X Accept & Code

9. Comments: Using reactivation system every 12-14 months may
extend drydocking intervals up to 5 years,

10. Inspection Requir ment Codes: 00 , , , ,

11. Underwater Tech "locy Codes: .12 14 ,,-

12. Create File No.: ,ID No. - IR Code No(s) - UT Code No(s)
178-U12,14

RENUART 09/04/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 179 File No. 1UI0M

1. Type: -_Report- Article X Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher:, WOMA Co.

3. Publication Date: September 1980

4. Key Words/Descriptors: Water Jet Cleaning; Sand Injection

* 5. Pertinence to Project:- lInspection Requirement___.X Underwater Technology

Specify: Underwater hull cleaning with high pressure water, with

or wgithout sand injection. _______________

6. Timeliness: __ Outdated -!,- Current - Future

The underwater sand injection system is a recent addition to
SItheir established high pressure cleaning system.

7. Ver!ty: The WOMA system was observed while witnessing an under-
water hull cleaning job by Seaward Marine in Norfolk. Va.

8. Determination: Store X Accept & Code

9. Comments: The underwater sand injection system permits complete
preparation of a metal surface prior to a welding repair or
painting.

10. Inspection Requirement Codes: 00 ..

11. Underwater Technology Codes: 10,.. .. ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
179-UIO

RENUART 10/10/80

Evaluator Date



DTCG23-80-C-20009

Form I

BID EVALUATION

BID No.- 180 File No. 180-00

1. Type: X._ Report Article Advertising -. Trip Report -Questionnaire

"-Other
2. Ti tle/Publisher:. A Guide for the Nondestructive Testing of Non-Butt

Welds in Commercial Shzps - Part 2. Naval Ordnance Laboratory.
Rublished in White Oak, Md.

3. Publication Date: December 1974

4. Key Words/Descriptors:

5. Pertinence to Project:- Inspection Requirement - Underwater Technology

Specify: None

6. Timeliness: Outdated X Current - Future

7. Verity: U.S. Navy

8. Determination: .J2 Store - Accept & Code

9. Comments: Does not discuss any NDT techniques for underwater
Rpplications.

10. Inspection Requirement Codes: 00 ,.,.,.,.,

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)180-00

RENUART 09/23/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 181 File No. 181-00

1. Type: X._2 Report -Article- Advertising -Trip Report -- Questionnaire

-Other-

2. Title/Publisher: A Guide to the Nondestructive Testing of New
Butt Welds in Commercial Ships

3. Publication Date: December 1974

4. Key Words/Descriptors:

5. Pertinence to Project:- Inspection Requiremant - Underwater Technology

Specify: None

6. Timeliness:- OutdatedX Current - Future

7. Verity :

8. Determination: X Store Accept & Code

9. Codfrsents: Does not discuss any NDT techniques for underwaterapplications.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
181-00 .

RENUART 09/23/80
Evaluator Date



DT DTCG23-80-C-20009

Form 1

BID EVALUATION

BIl1 No. 182 File No. 182-U12

1. Type: _2L Report -Article -Advertising .TTrip Report -_Questionnaire

-- Other

2. Title/Publisher: Organotin-Based Antifouling stPm. Published by
thp Tin Research Institute. Middle Englýnd

3. Publication Date: 1975

4. Key Words/Descriptors: Antifouling Paints (Organotins)

5. Pertinence to Project: Inspection Requirement .JL.Underwater Technology

Specify: Complete literature survey cf success with Organotin
Antifouling Coatings through 1975. Discusses development of
coaingto minimize environmental impact.

6. Timeliness:" Outdated X Current ._ Future

Qx.0an•oans still very much in testing and evaluation.stage at
time of publication (1975)

7. Verity: Tin Researcb Institute

8. Determination: Store . Accept & Code

9. Comments: Article is ambitious that organotin antifouling
coatings will have less environmental impact than cuprous based
coatings.

10. Inspection Requirement Codes" 00 , -- -- -- , -

11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) -- UT Code No(s)
182-U12

RENUART 09/16/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 183 File No. 183-U12

1. Type :- Report X Article - Advertising -Trip Report -_Questionnaire

Other

2. Title/Publisher: Antifouling Organometallic Structural Plnq.ties,
NAVAL ENGINEERS JOURNAL

3. Publication Date: April 1974
4. Key Words/Descriptors: Antifouling Paints (Organotins)

5. Pertinence to Project: Inspection Requirement .X_ Underwater Technology
S ecify: Discusses experimental results of different formulations

o9 organometallic polymerg to Contrnl ana minimizh lnehinrg tn
provirl Pnvirnnmnnt-l 1y aenptabhle lron~g-Iarang anrt-ifoi ing
paints.

6. Timeliness:-,- Outdated X Current - Future
Although information is dated and newer and more recent test
results should be available, material is of interest in evalua-
tin antifouling paints.

7. Verity: U.S. Navy

8. Determination: Store • Accept , Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 12

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)183-U12

RENUART 09/16/80
Evaluator Date



DTCC23-80-C-20009
Form 1

BID EVALUATION

BID No.-18 File No. 184-U12

1. Type:...Report X Article -.~.Advertising -.Trip Report -.Questionnaire

-- Other

2. Title/Publisher: Articles pre.sented at the Marine Coatings
Symposium. JOURNAL OF PAINT TECHNOLOGY. Vol, 47. No. 600

3. Publication Date: January 1975

4. Key Words /Descriptors: Antifouling Paints; Antifouling Systems

* 5S. Pertinence to Project :-. Inspection Requirement .X Underwater Technology

Specify: Articles discuss: Environmental and Safety Imnports of
Organotin; Methods for Extending the Effectiveness of Antifouling
Coatings by use ofa HydrophINi to~coats to control release Of
agent while vessel is underway: comparison of advantages and dis-

4 advantages of antifouling systems: demonstration of effects of
different coating, film thickness,

6. Timeliness:-__ Outdated X Current __Future

tuE--ies to determine environmental effects of organotins were
ongoing at time of publication.

7. Verity:Non

8. Determination: -Store X..~ Accept &Code

9. Comments: Arti-cles conclude organoting arg cafe to user if
handled properly., have no cancnopegnir' effentg, and initial
indications-showg little Lenviron~mental effect fronm tin released
in water,

10. Inspection Requirement Codes: 0, -

11. Underwater Technology Coe:1

12. Create File No.: BID N,,. -IR Code No(s) - UT Code No(s)
184-U12

RENUART 09/16/80
EvalIua tor Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 185 File No. 185-U00

1. Type: X Report• Article Advertising -Trip Report -Questionnaire

-Other

2. Tit e/Publisher: Evaluation of Cathodic Protection Criteria/
Engineering and Services Laboratory, A.F. Engineering and
Services Center

3. Publication Date: April 1979

4. Key Words/Descriptors:

5. Pertinence to Project: Inspection Requirement X Underwater Technology

Specify: Although conducted for U.S. Air Force, material useful
to Droiect since principles are the same, Report compares
different techniques used to determine optimum placement of
cathodic protectors.

6. Timeliness:. Outdated X Current Future

7. Verity: U.S. Air Force

8. Determination: X Store Accept & Code

9. Cofpmenta: Appendix A is a useful summary of the references
referreu to in the report.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
185-UOO

RENUART 10/02/80
Evaluator Date

J. '..



DTCG23-80-C-20009
Form 1

BID EVALUATION

*1
* BID No. 186 File No. 186-U15

1. Type:-- Report - Article_ Advertising -_Trip Report -Questionnaire

S-Other
2. Title/Publisher:__..ure Trends of Materiall nnd Wp1ding T:chnn1ng.

for Marine Structures. Paper Presented at- jiTnp lq76 SNAM1V
Confgrence.

3. Publication Date: June 1976

4. Key Words/Descriptors: Welding

5. Pertinence to Project:- Inspection Requirement _X Underwater Technology

Specify: Discusses difficulties and problems of welding different
materials expected in Marine applications. Section on under-
Wqater welding developments included.

6. Timeliness:__ Outdated --!- Current Future

7. Verity:

8. Determination: - Store X Accept 5 Code
9. Comments- Recommend obtaining "Fundamental Research in Under-

water Welding, THE WELDING JOURNAL. Vol. 54, No. 6. 1975 which
is referenced in the article.

10. Inspection Requirement Codes: 00 .... ,--,-,
11. Underwater Technology Codes: 15

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
186-U15

RENUART 10/03/80

Evaluator Date.1



DTCG23-80.-C-20009
Form 1

BID EVALUATION

BID No. 187 File No. 187-U12

1. Type:-Report Article X_ Advertising -Trip Report -Questionnaire

- ther
2. Title/Publisher: International Paint Co.

A 1 3. Publication Date: August 1980

4. Key Words/Descriptors: Antf__ulin Paint, Organotin, Self Polishing•! Copolymer.

5. Pertinence to Project:- Inspection Requirement -. Underwater Technology
Specify: Newer antifouling paints may extend drvdocking inter-
v'a vas. Self Polishing Copolymer with organotin toxin is only
EPA approved formulation.

6. Timeliness:- Outdated X Current -- Future

7. Verity: Used on over 400 vessels including USCG and USN vessels
esnci 1274. Office in Baltimore vrisited and was given color
photographs of test patches on commerical vessels., .....

8. Determination: Store X Accept & Code

9. Comments. Self-polishing antifouling paint which may extend
drvdock intervals up to A vears wihtout reactivation. Water
flow removes matrix which has leached out all its toxin.

10. Inspection Requirement Codes: 00 . . . . ,_,_

11. Underwater Technology Codes: 12 . . . .._,__

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
187-U12

RENUART 09/04/80
Evaluator Date



I DTCG23-80--C-20009
Form 1

BID EVALUATION
188 188-107

BID No. File No.

1. Type:_X Report Article- Advertising -Trip Report -- Questionnaire

-Other-

2. Title/Publisher: Coast Guard Amends Tailshaft Examination
Regulations

A 3. Publication Date: August 1980

4. Key Words/Descriptors: Tailshaft Examinations

5. Pertinence to Project: .Xinspection Requirement _ Underwater Technology

• 'I Specify: USCG Tailshaft Examination Regulations, zef. Part 61L
CFR 46. Soecifies inspection interyals for different types of
tailshafts.

6. Timeliness: Outdated X Current - Future

Very recent USCG pulhlivcaton

7. Verity: USCG publication

* 8. Determination: - Store X Accept & Code

* 9. Comments: Provides In Test USCG Tailshaft Exam. Intervals, and
bearing wear limits whi-ch are the same as specified by ABS,

*10. Inspection Requirement Codes: 07,

11. Underwater Technology Codes:

i i. 12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
188-107

RENUART 10/07/80

Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No.- 189 File No._I89-11II

1. Type: X_ Report Article -Advertising -Trip Report -Questionnaire

-- Other-

2. Title/Publisher:_J).Align Guideling-5 for mprP_.qd-Current- Cathodfc
PrOtection Systems on surface-Effect Shipp NMSRDS

3. Publication Date: May 1975

4. Key Words/Descriptors: Cathodic Protection (active)

5. Pertinence to Project:-Ilnspection Requirement._.Underwater Technology

Specify: Report discupses test results of impressQed-current
cathodic protectors on surface ships. Design guidelines for
optimizing applications are given.

6. Timeliness:_ Outdated . Current _ Future

7. Verity: U.S. Navy

8. Determination:-_ Store X Accept & Code

9. Comments: Active systems have been shown to have advantages over
passive �ystems (sacrificial anodes) due to weight, drag, and
required maintenance of passive systems,

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 11

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)189-Ull

RENUART 10/07/80

Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 190 File No 190-JO1,02,09,15

1. Type: -Report - Article - Advertising .LT rip Report -. Questionnaire

-Other

2. Title/Publisher: Trip to Peters Divers, Aruba/ESCO

3. Publication Date: 1 November 1980

4. Key Words /Descriptors I SCAMP, Brush Scrubbing, Underwater Welding,

5. Pertinence to Project:- Inspection Requirement -_X Underwater Technology

Specify:Brulgh scruhhing of ship hulls with SrAMP unil-t.q i rnit-inp
iwork at this clear water location in the Carihbean. Welding

S•rPpajrA hAve aln hpn dnnp

6. Timeliness:__ Outdated_..X Current - Future

Peters Divers cleans about 70 vessels each year.

7. Verity: Contractor visit to facility and completed questionnaire
by firm manager.

8. Determination: Store X Accept & Code

9. Comments: Crude oil tankers anchored to discharge their cargo
are cleaned with SCAMP units supported by two work boats and
with SCUBA divers.

10. Inspection Requirement Codes: 00 , -,-,

11. Underwater Technology Codes:' 01 ,.02 ,_09 , 09 15-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
190-U01.02.09.15

F. MATANZO 11/24/80
Evaluator Date

- e!i
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BID EVALUATION

BID No. 191 File No. 191-U00

1. Type: XX_ Report -Article - Advertising -. Trip Report -Questionnaire

0 ther

2. Title/Publisher: "Underwater Drilling Rig Inspection in Lieu of
Drydocking Survey". Continental Diving Servia, Inc.

3. Publication Date: N/A

"4. Key Words/Descriptors:

5. Pertinence to Project.:- Ilnspection Requirement. ._X Underwater Technology
Specify, Presents procedure approved by ABS to inspect offshore
oil rigs which are now also the responsibility of the USCG.

6. Timeliness:-__ Outdated X Current -Future

7. Verity: Company was visited and the ABS office is New York City
also verified procedures acceptance.

8. Determination: __ Store _ Accept & Code

9. Comments: Provides inspection requirements for underwater
drilling rigs.

0. Inspection Requirement Codes: 00...... , .

11. Underwater Technology Codes:.Q_0_ ... .....

12. Create File No.: BID No. IR Code No(s) - UT Code No(s)11l-1100

RENUART 10/10/80
Evaluator Date



DTCG23-80-C,-20009

Form 1

BID EVALUATION

BID No. 192 Fife No.. 192-U13.15

1. Type: _ Report - Article Z., Advertising -Trip Report -Questionnaire

O ther-

2. Title/Publisher: DeeR Weld/Dimetrica Inc.

3. Publication Date: November 1980

'4. Key Words/Descriptors: Underwater Automatic Welding. Tailshaft
Repair

5. Pertinence to Project:- Inspection Requirement .K___Underwater Technology

Specify: The literature describes equipment which can perform
"underwater welds inside a dry! cofferdam and can be used to build
up a worn tailshaft. A second Riece of egMipment can then turn
the shaft diameter back down to specification.

6. Timeliness: - Outdated - Current X Future

Systems have been used above water and have completed R&D for
underwater use.

7. Verity: Personal knowledge of contractor's project engineer who
has performed work on this system,

8. Determination: - Store _Z__ Accept & Code

9. Comments: BID contains four separate brochures and a memo
describing proposed method of underwater welding and tailshaft
repair.

10. Inspection Requirement Codes: 00, ,

11. Underwater Technology Codes: 13 1_.5_

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)192-U!13 15

F. MATANZO 1.1/22/80
Evaluator Date



DTCG23-80.-C-20009
Form I

BID EVALUATION

BID No. 193 File No. 193-U12

1. Type :- Report -Article Advertising -_Trip Report __Questionnaire

S-Other .....

2. Title/Publisher: Coatings Make For Smooth Sailing/CHEMICAL WEIF..._.

3. Publication Date: July 1979

4. Key Words/Desc.riptors: Antifoulants. Self Polishing Copolymer

5. Pertinence to Project:- Inspection Requirement .X Underwater Technology
pecify. New antifouling coatings are extending the required

ardyo7king interval for coatings to three years.

6. Timeliness: __ Outdated.x_2_ Current - Future
SCoatins are now commercially available.

7. Verity: Literature from paint manufacturers and a visit to
International Paint Co.. in Baltimore verifies the informationin the article.

8. Determination:. Store - X Accept & Code

9. Comments: Self-polishing copolymers depend on water motion to
renew toxic surface- Another Jmprovemtnt is thp' nsp of thinkpr
filma that are reactivated by hull cleaning,

10. Inspection Requirement Codes: 00f .... •. ...
11. Underwater Technology Codes:._2.___ ,_ , 12, .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
193-U12

F. MATANZO 11/15/80
Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

BID No. 194 File No. 194-U02

1. Type:- Report - Article _X Advertising -Trip Report -Questionnaire

Other

2. Title/Publisher: Edo Western Wellhand Inspection TV System

3. Publication Date: 1980

.4. Key Words/Descriptors Underwater TV System

5. Pertinence to Project:--Inspection Requirement_. X Underwater Technology

Specify: Complete package underwater TV systeem (B&W)

6. Timeliness: Outdated X Current - Future

7. Verity: The USCG R&D Center at Groton, Conn. is using this system
for inspecting the hull of a grounded or crippled vessel.

8. Determination: Store X Accept & Code

9. Comments: The picture on the Edo Western monitor was unsatisfac-
tory due to lighting or camera resolution.

10. Inspection Requirement Codes: 00 0. ,

11. Underwater Technology Codes: 02 . , ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
194-1102'

RENUART 10/10/80
Evaluator Date
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BID EVALUATION

BID No. 195 File No. 195-U0203,04Q.14

1. Type:- Report -Article X- Advertising _Trip Report -Questionnaire

-Other

2. Title/Publisher: MAR VEL Diving Specialities/M&E Marine Supply,
Camden. N.JL_

3. Publication Date: 1980
4. Key Words/Descriptors: SCUBA Gear, Underwater Closed Circuit TV,

Underwater Communications. Hard Hat Diving Underwater Lights,
Saturation Diving

5. Pertinence to Project:- Inspection Requirement X_- Underwater Technology

Specify: Catalog describes many pieces of underwater instruments,
tools and diversupport gear.

6. Timeliness: Outdated __A Currern -- Future

This 1980 catalog confirms that we have identified most mfg. of
underwater related equipment.

7. Verity: Availability of many catalog items confirmed by material
received directly from mfg.

8. Determination: _- Store X Accept & Code

9. Comments: Besides providing technical specifications on equip-
ment this catalog also gives the price of many items.

10. Inspection Requirement Codes:. 00 , -- , -- , --

11. Underwater Technology Codes: 02 ,0__3 , 04 , 14 __ ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
195-1!02, 03, 04.1.4

F. MATANZO 11/22/80
Evaluator Date

L.. . .. .... i,, • , i ,•• • ••:
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BID EVALUATION

, BID No. 196 File No. 196-U02

1. Type:-- Report -, Article X Advertising -. T'rip Report - .Questionnaire

S- O ther ..... .... ..

2. Title/Publisher: _.athom U1nderwater Video Systems/Fathom 36.
Salem. •reepit

3. Publication Date: 1980

4. Key Words/Descriptors: Underwater TV

5. Pertinence to Project:_ Inspection Requirement X Underwater Technology

* 4 Specify: Advertising on Fathom System 36 Color VJideo TV System.

I'3

6. Timeliness:-__ Outdated __.X_ Current - Future

7. Verity: Fathom 36 exhibit at the Marine Technology Conference
1980 was visited to examine equipment and see a video tape,

8. Determination: - Store • Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02

12. Create File No.: ID6No. - IR Code No(s) - UT Code No(s)

RENUART 10/14/80

Evaluator Date



DTCC23- 80-C-20009
Form 1

BID EVALUATION

i BID No. 197 File No. -197-U10 2

1. Type:- Report - Article -2i Advertising -.Trip Report -Questionnaire

S-Other

2. Title/Publisher: Benthosaurus, Underwater Photography Symposium/
Benthos, Inc.

3. Publication Date: June 1980

4. Key Words/Descriptors: Underwater 351mn Photography

5. Pertinence to Project:- Inspection Requirement..J Underwater Technology

S-ecify. Discusses complete line of underwater 35mm still
J p otography equipment.

6. Timeliness. Outdated X Current - Future

er Benthos exhibit at Marine Technology Conference in

7.Wasgngton, D.C. was visited to see their equipment and discuss
its applicability.

"8. Determination: - Store _X Accept , Code

9. Comments: The 35mm color film, with proper lighting and lenses
can provide better detail for a permanent record, Information
not immediately available.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 . .. ...

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
197-U02

RENUART 10/16/80

Evaluator Date



DTCG23-80-C-20009
This document contains Form 1

blank pages that were
not filmed BID EVALUATION

BID No. 199 File No. 199-U12

1. Type:-- Report -Article -Advertising -Trip Report -Questionnaire

_X_-Other OTC Paper

2. Title/Publisher : "Protective Coatings and Antifouling Paint That
Can Be Applied Underwater". OFFSHORE TECHNOLOGY CONFERENCE.
Paper 3020

3. Publication Date: May 1977

4. Key Words/Descriptors: Antifouling Paint, Underwater

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Preservation of the hull by painting damaged or
repaired surfaces would contribute to extending the drydock
interval.

6. Timeliness:__ Outdated X Current - Future

7. Verity: Source is NCEL, a U.S. Navy facility.

8. Determination: __ Store _iX Accept & Code

9. Comments: Paper dete-rihbsq deveonpmPnt of q paint which can hp
applied in the water. Tests show-ed that with a 6% organotin
content fouling was controlled for 12-months,

10. inspection Requirement Codes: 00( ____

I1. Underwater Technology Codes: 12 , , , ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
199-U12

F. MATANZO 10/29/80

Evaluator Date
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BID EVALUATION

BID No. 200 File No. 200-00

1. Type:_- Report X Article - Advertising -. Trip Report -_Questionnaire

-Other

2. Title/Publisher: Glass Laminates of New Antifouling Polymer Systems
I

4,• 3. Publication Date:

4. Key Words/Descriptors:AAntifouling, Polymers, Glass Laminates

5. Pertinence to Project:- Inspection Requirement XUnderwater Technology

Specify: Fabrication of underwater ship parts with the material
described in this report would be inherently foul proof for

['4] 18 months and never corrode_

6. Timeliness: _ Outdated - Current X Future

- 7. Verity: Worked performed by Dept. of Material/Science & Enar. at
Washington State University and sponsored by U.S. Navy, DTNSRDC

8. Determination: X Store - Accept & Code

9. Comments: This material is now in development and will not soon
replace steel in ship construction-

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 00, ..

12. Create File No.: BID No. - IR Code No(s) LUT Code No(s)
200-00-00

F. MATANZO 10/29/80

Evaluator Date

i;ifi/dfý



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 201 File No. 201-U02.3.6

1. Type :-.. Report - Article_ ,Advertising -. T rip Report -_Questionnaire

-Other,

2. Title/Publisher: Periodic Hull Cleaning Stretches Intervals.
Between Recoating, MARINE ENGINEERING LOG

3. Publication Date: February 1978

4. Key Words/Descriptors: Hull Cleaning. Recoating

5. Pertinence to Project:- Inspection RequirementX.._Underwater Technology

Specify: Describes hull cleaniing as a means of reactivating th
antifouling paint and as a means of preparing the hull for a new----- T aint f ilm,

6. Timeliness:- Outdated X Current - Future

7. Verity: The information presented is in agreement with informa-
tion obtained from other sources.

8. Determination: Store X Accept & Code

9. Comments: Describes the use of ballasting to list a ship from
R jrt to starboard and forward to aft in order to expose the
hull.

10. Inspection Requirement Codes: 00 , , , ,

"11. Underwater Technology Codes: 09 , 16

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
9 QL01-TT0 16

F. MATANZO 10/29/80
Evaluator Date
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Form 1

BID EVALUATION

BID No. 202 File No. 202-U04

1. Type: -Report -Article--! Advertising -Trip Report -_Questionnaire

"-O ther

2. Title/Publisher: Diver Communication/Sound-Wave Systems Inc.

3. Publication Date: May 1, 1980

4. Key Words/Descriptors: Underwater Communication, Diver Navigation.

5. Pertinence to Project:- Inspection Requirement ._2L Underwater Technology
Sp,,y-::.."et-Phone", "Wet-Tape, and Wet-Beacon" all contribute
to a aivers ability to work underwater.

6. Timeliness:__ Outdated__XX - Current Future

7. Verity: Mfg advertising only.

8. Determination: Store _2L Accept & Code
9. Comments: The three items could improve the inspection procedure,

allowing constant communication. rXecrding. and plotting of
diver location.

10. Inspection Requirement Codes: 00,--,--.....

11. Underwater Technology Codes: QA ....... .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
202-U04

F. MATANZO 10/29/80
Evaluator Date



M QiIn

DTCG23-80-C-.20009
Form 1

BID EVALUATION

BID No. 203 File No. 203-U06

1. Type:- Report - Article _X_ Advertising -Trip Report -- Questionnaire

SOther

2. Title/Publisher: Nondestructive Testing Equipment/DETEK. Inc.

3. Publication Date: October 23, 1980

4. Ky Wrds/Di s U sonics, Eddy Current, Crack Detector.

Also descris ltrasonic thickness &age which could be made
watertight.-

5. Pertinence to Project:- Inspection Requirement ._X Underwater Technology

* SSecify: Unit will allow diver to both locate and map cracks.j'gage can permit measuring plate thickness,

6. Timeliness: Outdated X Current . Future

7. Verity: Mfg. literature.

8. Determination: Store X Accept £ Code

* 9. Comments: This unit could be used in the inspection of the
propeller, rudder, and tailshaft. The UT &age could be used
on hull plating . Check w/mfg.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes': 06 .. .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
203-U06

F. MATANZO 10/29/80
Evaluator Date
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* BID No. 204 File No. 204-U14S204

1. Type: Report - Article X Advertising _T rip Report -_Questionnaire

0 ther

2. Titie/Publisher:_Magnetic Handle/Magnetic Tools, Inc.

3. Publication Date: 1980

4. Key Words/Descriptors: Permanent Magnets

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

S-ecify: Underwater work with metal parts would benefit from
tfese magnetic handles* increasing divers grip and safety.

6. Timeliness _ Outdated _X_2L Current -Future

7. Verity: Mfg. literature

8. Determination: Store X Accept & Code

9. Comments: Hull plate repairs requiring cutting, drilling and
welding could benefit from these portable magnetic handles
which could act as vises,

10. Inspection Requirement Codes. 00
11. Underwater Technology Codes: 14

12. Create File No.: N - IR Code No(s) - UT Code No(s)

F. MATANZO 10/30/80

Evaluator Date
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BID EVALUATION

BID No. 205 File No. 205-Ull

1. Type: X. Report - Article -Advertising T rip Report -Questiunnaire

-- Other

2. Title/Publisher: Cathodic Protection of Ship Hulls and Related
Parts/NACE in Materials Protection and Performance

3. Publication Date: November 1973

4. Key Words/Descriptors:Cathodic Protection, Ship Hulls. Corrosion

5. Pertinence to Project :-. Inspection Requirement .- Z_ Underwater Technology
Secify: Cathodic protection would improve the preservation of

t e s .'ps underwater body and so contribute to extended dry-
docking.

6. Timeliness: - Outdated X Current - Future

7. Verity: NACE, the National Assoc. of Corrosion Engineers is
composed of experienced professional engineers.

8. Determination: - Store ._L_ Accept & Code

9. Comments: Report describes value of cathodic protection and how
it interacts with the anticorrosive paint film and the metal
itself.

10. Inspection Requirement Codes: 00!.... , ,-

11. Underwater Technology Codes:" 11

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s);!I I~i205-UlI
-- '--'----i.10.30

F. MATANZO 10/30/80

Evaluator Date
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BID No.- 206 File No. 206-00

1. Type: X.. Report -Article - Advertising -Trip Report -.Questionnaire

- -Other

2. Title /Publisher: Modern Electrical Methods for Determining Corrosio'
Rates, NACE Publication 3D170

3. Publication Date.:_________

4. Key Words /Descriptors:

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify: None

6. Timeliness. -___Outdated ___Current Future

7. Verity:

8. Determination: -__ Store -Accept & Code

9. Comments: Describes laboratory techniques for measuring
corrosion rates.

10. Inspection Requirement Codes: 00 _____

11. Underwater Technology Codes: 00,

12. Create File No.: BID No. -IR Code No(s) -UT Code No(s)
206- 00

F. MATANZO 11/09/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 207 File No. 207-00

1. Type: _XX Report - Article - Advertising -Trip Report -Questionnaire

-Other

"2. Title/Publisher: Recommended Practical, Surface Preparation of
Steel & Other Hard Materials by Water Blasting Prior to Coating
or Recording.

3. Publication Date:-.January 197L Z
4. Key Words/Descriptors:

I

5. Pertinence to Project:- Inspection Requirement -Underwater Technology

Specify: None

6. Timeliness:- Outdated- Current - Future

7. Verity:

8. Determination: X Store - Accept & Code

9. Comments: Describes standard drydock techniques.

10. Inspection Requirement Codes-. -,-,-,-,-,

11. Underwater Technology Codes: -,-,-,-,-,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

F. MATANZO 11/9/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No. 208 File No. 208-U04

1. Type: - Report - Article X Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: Personnel Beacon - Telstar Electronics Corp.

3. Publication Date: 1980

4. Key Words/Descriptors: Diver Locaters

5. Pertinence to Project:- Ilnspection Requirement_-_Underwater Technology
Secify: Possible use for locating divers with respect to hull•"i 1ocation,

6. Timeliness: -Outdated __ Current 2L. Future

Need to perform tests to determine applicability for diver
locating (see comments).

7. Verity:

8. Determination: Store _ Accept & Code

9. Comments: Company offers compact diver beacons that can be
attached to diver's suit. Topside receivers available for signal
detection. Need to study if can be used to pinpoint diver loca-
tion using two or three receivers and triangulation methods.

10. Inspection Requirement Codes: 00'-.. . ..

11. Underwater Technology Codes: 04 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
208-U04

RENUART 10/19/80

Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 209 File No. 209-U01,02,03.04,14

1. Type:-- Report - Article -Advertising -. Trip Report -_Questionnaire
_X Other-

2. Title/Publisher:__Sport Diver's 1980 Buyer's Guide

3. Publication Date: 1980

4. Key Words/Descriptors: Diving Equipment, Submersible Gear

5. Pertinence to Project:- Inspection Requirement .. _.X Underwater Technology

Specify: Contains description and mfi. name of underwater
equipment used by divers in their work, and equipment to

*' support the diver while he works.

6. Timeliness: Outdated X Current -Future

Latest edition of an annual publication.

7. Verit- Technical literature is to be obtained from eachmanu actuer

8. Determination: - Store X Accept & Code

9. Comments: Use the marked manufacturers as information sources.
Request literature,

10. Inspection Requirement Codes: , 0, 0,

11. Underwater Technology Codes: . 1, 20.0 ,0.. 014_L 0..,_.4 ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
209-UO1,02,03.04.14

F. MATANZO 10/28/80
Evaluator Date

.1



DTCG 2 3- 80-C- 20009
Form 1

BID EVALUATION

BID No. 210 File No..210-U14

1. Type:_ Report .- Article X Advertising __-Trip Report __Questionnaire

-Other

2. Title/Publisher: Hydraulic Tool Catalog 1979/.80__/Stanley

3. Publication Date: August 1.979

4. Key Words/Descriptors: Underwater Tools, Hydraulic Tools

5. Pertinence to Project: Inspection Requirement X Underwater Technology

Specify: Stanley manufactures fifteen diferent underwater
hydraulic tools for cutting. grinding. tightening. and drilling._

6. Timeliness: Outdated X Current - Future

Most recent catalog.

7. Verity: Equipment is also described in other Marine equipment
literature

8. Determination: - Store _X Accept & Code

9. Comments December 19 8 0 prices for representative items are:
Grinder GR24. $1100.00. Impact Wrench IW22, $2300,00, and
Scaler SCI0. $800.00

10. Inspection Requirement Codes: 00 _. . . ..

11. Underwater Technology Codes: 14 . . . ...

12. Create File No.: BID No. .- IR Code No(s) - UT Code No(s)
210-U14

F. MATANZO 11/24/80

Evaluator Date



-... ... -J

DTCG23-80-C-20009
Form 1

BID EVALUATION

S211 211-U09

BID No. File No.

1. Type: Report - Article _X_ Advertising -Trip Report -Questionnaire

-Other-
2. TltIe!Publishei: Sea Scrubber/Sub Enterprises. Inc.

.4 3. Publication Date: October 1980

4. Key Words/Descriptors: Brush Cleaning

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Describes single and multiple brush head units for
c eaning ship hulls.

6. Timeliness: Outdated X Current Future

Provides a rate schedule for hull cleaning, based on world wide
locations, as of January 1980.

7. Verity. Mfg., claims U.S. Navy has approved their system, but
provides only questionable evidence,

8. Determination: __ Store X Accept & Code

9. Comments: The Sea Scrubber system appears to be very similar to
[he Brush Kart svytem markaterd hy Phaulmr~n. Even the
illustrations ari iddentieal- .. ... _ _.... .... .

10. Inspection Requirement Codes: 00L,

11. Underwater Technology Codes: 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

-i

F. MATANZO 11/80

Evaluator Date

i iiw14



I)TCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 212 File No. 2.12-00

1. Type:-Report _X Article- Advertising -Trip Report -Questionnaire

-- Other

2. Title/Publisher: Performance of Platinum Anodes in Impressed Current
Cathodic Protection/The Weldin_ Institute

3. Publication Date: March 1976

4. Key Words/Descriptors: Cathodic protection. platinum anodes
impressed current

5. Pertinence to Project:- Inspection Requirement X__ Underwater Technology

Specify: Cathodic protection of hull plating and other metal
surfaces extends servyie 1ife. but are prone to damagpe y brush:1 cleaning gquipmPnt.

6. Timeliness:- OutdatedcX Current - Future

7. Verity: Published by professional organization.

8. Determination: X Store- Accept & Code

9. Comments: Technical discussion of laboratory experiments
studying the dissolution of platinum in different aqueous
solutions.

10. Inspection Requirement Codes" 00

11. Underwater Technology Codes: 00 , , . ,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
212-00-00

F. MATANZO 11/6/80
Evaluator Date

-11 11-1k 1.
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DTCG23.-8O-C-20009
Form 1

BID EVALUATION

BID No. 213 File No, 213-U02.05

1. Type: __ Report - Article -Advertising -Trip Report -Questionnaire

-Other

2. Title/Publisher: "Improvin& the Performance of a Remote Control
Vehicle - published in OCEAN INDUSTRY

j 3. Publication Date: April 1978

L4. Key Words/Descriptors: Remote Control Vehicle, Underwater TV

5. Pertinence to Project:-.lnspection Requirement__2LUnderwater Technology
Seify: Discusses problems experienced during operational use
0o Hydroproducts RCV-225 and the corrections the company has
taken toimprove system reliability,

6. Timeliness: - Outdated _2L Current - Future

7. Verity: Operational use by offshore platform industry.

8. Determination: Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 0

12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
213-U02 05

RENUART 11/06/80
Evaluator Date



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 214 File No. 214-101,02,05,06

1. Type :-. Report -Article - Advertising .LX Trip Report -Questionnaire

0Other
2. Title/Publisher: Trip to Baltimore Harbor by F. Matanzo

3. Publication Date: May 13, 1980

4. Key Words/Descriptors: Ship Inspection, Drydocking

5. Pertinence to Project: X Inspection Requirement -Underwater Technology

S pecify: USCG LT. John Schriner described the Drydock Inspection
Requirements as he understood them and through his office library
was able to identity publications which document inspection
requirements. LT. Ellis Davidson, the inspector at Maryland4" Drydock was accompanied during the initial hull jurvey for a ship.

6. Timeliness:__ Outdated X Current - Future

Existing drvdock inspection procedures were observed.

* 7. Verity: Publications are either from the Code of Federal Regula-
tions or USCG. The inspection procedures observed first hand
are actual practice in Baltimore.

8. Determination: - Store X Accept & Code

9. Comments: This initial trip to observe a USCG inspection of
a drydocked ship formed a basis for revising our questionnaire
for future trips.

10. Inspection Requirement Codes: 01 02 05 06

11. Underwater Technology Codes: 00 ,-- .......

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
214-I01.02.05,06

F. MATANZO 11/19/80
Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

BID No.- 215 File No. 215-I99-U09

1. Type:___ Report.- Article__ Advertising _..LTrip Report -. Questionnaire

-Other

2. Title/Publisher: TriR to Norfolk and Yorktown, VA_ by Frank Matanzo

3. Publication Date: May 23. 1980

4. Key Words/Descriptors: Inspection Requirements. Drydocking, Hull
Cleaning

5. Pertinence to Project: X Inspection Requirement . Underwater Technology

Specify: The OMI at Norfolk and three instructors at the USCG
Marine Safety School described the drydock inspection. At Sea-
ward Marine the current underwater hull cleaning practice with
SCMII' was discussed,

6. Timeliness:__ Outdated -. I- Current - Future

Existing drydock inspection procedures and hull cleaning
practice are described.

7. Verity: The inspection requirements are based on Federal or USCG
publications. Seaward Marine does haye the only U.S. Navy con-
tract for cleaning Navy ships,

8. Determination: - Store _2L. Accept & Code

9. C:omments: The questionnaire completed by the USCG officers and
documents they provided completes the picture on inspection
requirements. Seaward Marine should be visited again to observe
a hull cleaning.

10. Inspection Requirement Codes: 99
11. Underwater Technology Codes: 09

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
215-I99-U09

F. MATANZO 11/19/80

Evaluator Date



DTCG23-8O-C-20009
Form 1

BID EVALUATION

BID'o. i•,--216 File No.-"" ..... U.Q

1. Type :-. Report -Article -Advertising .. .Trip Report -....Questionnaire
-Other

2. Title/Publisher:..TriP to Long Beach USCG Office by Art Nelson.

3. Publication Date: May 29, 1980

4. Key Words /Descriptors.:Closed Circuit TV, Underwater Inspection

4 , 5. Pertinence to Project:-.Inspection Requirement X Underwater Technology
Specif: Closed circuit TV was used to inspect the hull of a
164.000 ton tanker (Brookes Range).

__ __-__-_______________

6. Timeliness:-__ Outdated X Current -__ Future

D~jarLa,9u:yy eg~t_,qt-tch~dto BID i.- dated May 7- 1980

7. Vprity- CCTV tape was shown to USCG to demonstrate the feasibiit~)of underwater ispection.

8. Determination: _ Store X Accept & Code
9. Comments: Trip report identifies a Mr. Leo Frost with Inter

Qcen Management Corip. who isin-terested in cooperating with
this effort.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes:A..2., ,

12. Create File No.: BID No. - IR Code No(s) UT Code No(s)
216-U02

F. MATANZO 11/19/80
Evaluator Date



DTCC23- 80-C-20009
I l. Form 1

BID EVALUATION

_=BID No. 217 File No. 217-199

1. Type:- Report -Article__Advertising _.XTrip Report _Questionnaire

-Other

2. Title/Publisher: Trip to Norfolk Shipbuilding & Drydock by
John Metcalf.

3. Publication Date: June 24. 1980

4. Key Words/Descriptors: Ship Inspection. Drydock. Sea Chests

5. Pertinence to Project: .X.inspection Requirement - Underwater Technology

Specify: A normal drydock inspection was observed and questionnaires
and photographs were obtained to support this report.

6. Timeliness: Outdated -.I- Current - Future

Existing USCG practice.

7. ierit" spection was for official certificate renewal of the
Green Harbor, a barge carrier.

8. Determination: - Store X__ Accept & Code

9. Comments: Both color and black and white photographs were taken
of this inspection. The questionnaire was completed by the

USCG inspector.

10. Inspection Requirement Codes: 99 - ,-- ,-,

11. Underwater Technology Codes: 00 ,0, .....

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
-217-Tg9

F, MATANZO 11/19/80

Evaluator Date



DTCG23-80-C-20009
Form I

BID EVALUATION

"BID No. 218 File No. 218-U01.02.06.09

1. Type :- Report - Article -Advertising -. Trip Report -_Questionnaire
--X Other Interview Notes

2. Title/Publisher: Meeting with Mr. Warren and Mr. Malder. NAVSEA
0OC. Washington, DC

3. Publication Date: 24 June 1980

4. Key Words/Descriptors: Color Photography. TV. Ultrasonic Gaging.
Divers

5. Pertinence to Project:- Inspection Requirement _._ Underwater Technology

Specify: The NAVSEA OOC office funds the R&D proiects in
underwater cleaning and inspection. Ultrasonic gaging underwater
is considered reliable.

6. Timeliness: Outdated --I- Current - Future

Results of cleaning program are now fleet practice.

7. Verity: U.S. Navy

8. Determination: Store X Accept & Code

9. Comments: U.S. Navy is setting seven years as the goal between
drydockinng 1ndprwat-pr TV igq considprpd misleading. vDpvrg.
should not be asked to make decisions during inspection.

10. Inspection Requirement Codes: 01.........

11. Underwater Technology Codes:_01___ , of; , _. _

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
218-U01.02,06,09

F. MATANZO 11/23/80
Evaluator Date



DTCG23- 80-C-20009

Form 1

BID EVALUATION

BID No. 219 File No. 219-U02

1. Type:- Report -Article -Advertising ._2LTrip Report -Questionnaire

-Other

2. Title/Publisher: Trip to USCG R&D Center, Groton, Conn./ESCO

Z1 13. Publication Date: 23 July 1980

4. Key Words /Descriptors: Underwater Ins]2ection. Closed Circuit TV,Hurl Damage

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Trip Report describes underwater TV system being
evaluated by USCG to permit inspection of damagg to a grnundpd
or n2rippledl vpsel,

6. Timeliness:- Outdated X Current - Future

Although the USCG system is still in development the components
are commercially available.

7. Verity: Contractor participated in field test.

8. Determination: - Store X Accept & Code

9. Comments: The EDO Western Black & White Closed Circuit TV unit
provided a good picture. but reliability was poor due to over-
heating of some electronic component.

10. Inspection Requirement Codes: 00 .. . .

11. Underwater Technology Codes: 02 -_,___,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
219-U02

F. MATANZO 11/24/80
Evaluator Date



DTCG23-80-C-20009

Form 1

BID EVALUATION

BID No. 220 File No. 220-UO1.04.09.10

1. Type:- Report - Article -Advertising X.Trip Report -Questionnaire

- Other ..... ..

2. Title/Publisher: Trip to Seaward Marine Services to observe
Underwater Hull Cleaning/ESCO

3. Publication Date: 1 August 1980

4. Key Words/Descriptors:.Brush Scrubbing, Hydroblasting, Diver,
Communication

5. Pertinence to Project:-lnspection Requirement.X Underwater Technology
Specify The underwater brush scrubbing of ship hull was observed

and all equipment involved was examined, including underwat•r
Conimun iat: onri

6. Timeliness: Outdated X Current Future

Present practice of firm,

7. Verity: Contractor was present.

8. Determination: - Store _X Accept , Code

9. Comments: TUnderwater brush Srrjihhin, n d hydrnh].ting with high
pressure water lance were used to ciean a ship hull while docked
along a pier. Disvilqsions. with the prime cleaning contractor
and subcontractors p-ovided useful information, Location is an
important consider-tion.

10. Inspection Requirement Codes: 00,____

11. Underwater Technology Codes: 01 0.4..L, s & , 09 ._1,0

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
220-U01.04.09.10

F. MATANZO 11/24/80

Evaluator Date

--
I 

_-A.W- -" _



DTCG23-80-C-20009S~Form I

BID EVALUATION

BID No. 221 File No. 221-U02.06.07.
09,10,11

; I1. Type:- Report - Article -. Advertising XLTrip Report -_Questionnaire

-Other

* 2. Title/Publisher: Trip to Gulf Coast Facilities/ESCO
i

3. Publication Date: 20 August 1980

4. Key Words/Descriptors: Underwater Tools, In Water Surveys, Color
Closed Circuit TV Brush Scrubbing

5. Pertinence to Project:- Inspection Requirement _1L Underwater Technology

Specify: Report contains information gathered on underwater'~u= 'isetio-n tools and proneduires, including NDT. Color CCTV.
cathodic protection. and brush Scrubbing--

S. ..

6. Timeliness:- Outdated X Current X Future

Most items described are now available. Some future improvements
are also identified,

7. Verity: Report prepared by contractor.

8. Determination:_ . Store X Accept & Code

9. Comments: Besides obtaining new information from the persons
visited. new sources of information were identified.

10. Inspection Requirement Codes: 00 , , ..

11. Underwater Technology Codes: 02 0_0., 07 , 09 , 10 , 11

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
221-U02.06.07,09.10 ii

F. MATANZO 11/24/80
Evaluator Date

4I



DTCG23-80-C-20009
Form 1

BID EVALUATION

I BID No. 222 File No. 222-103,07-U07,13

1. Type: -Report Article- Advertising X-Trip Report -'Questionnaire

-Other

2. Title/Publisher: Trip to American Bureau of Shipping/ESCO

3. Publication Date: 26 September 1980

4. Key Words/Descriptors: In-water Surveys, Tailshaft Maintenance

5. Pertinence to Project: X Inspection Requirement X Underwater Technology

Specify Underwater hul.l inspection was discussed with respect
to ABM and USCG requirements.

6. Timeliness:-- Outdated X Current - Future

Information includes items on new construction which facilitates
in-wa ter survey.

7. Verity: Contractor visit to ABS office.

8. Determination: - Store -X Accept & Code

9. Comments: ABS would like to attend the next review meeting on
this project.

10. Inspection Requirement Codes: 03 07

11. Underwater Technology Codes: 07 , 13 -, ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
222-103,07-U07. 13

F. MATANZO 11/24/80
Evaluator Date



E DTCG23-80-C-20009
Form 1

BID EVALUATION

* BID No. -- 223. File No. 223-U13 15, 16,

1. Type: -Report -Article Advertising .. L._.T rip Report ._Questionnaire

-Other

2. Ti tle/Publisher:_Trip to San Francisco & Portland/ESCO

3. Publication Date: 22 September 1980

4. Key Words/Descriptors: Tailshaft Maintenance, Rudder

5. Pertinence to Project:- Inspection Requirement X.2 Underwater Technology

Specify:_Drydock repairs were observed for the purpose of

'I
6. Timeliness:_ Outdated LX_ Current - Future

•, ~Repair procedures described can be performed with existing
equipment.

7. Verity: PropOsed in-water repairs have been performed by the
US. Navy and some commercalji o s.

8. Determination: Store L Accept & Code

* 9. Comments:. Underwater repairs will require preparation work at
a previous drydocking or during construction-

10. Inspection Requirement Codes:00.

11. Underwater Technology Coe:-1

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)2 2 3-Ui3.15,16 .. . .... ...

F. MATANZO 11/24/80

Evaluator Date



DTCG23-80-C-20009
Form 1

BID EVALUATION

*1* No 224__ _ _ _ _ _ _

BID No.__ __ File No. 224-U02

1. Type :-. Report -Article -Advertising X_ Trip Report -Questionnaire

-- Other

2. Title/Publisher: Trip to Tetra Tech Inc./ESCO

3. Publication Date: 9 September 1980

4. Key Words/Descriptors: Pollution, Underwater Visibility

5. Pevtinence to Project:- Inspection Requirement X Underwater Technology

Specify:. Firm has experience and capabilities to determine
"_tential pollution-from bull cleani•ng and to dpveln aJ! ivLJi.aJo_.y.s.ca.Lafa. 1ifferpnt ] •hnh s

6. Timeliness:__ Outdated X Current __ Future

ULderwater capabilities have been demonstrated.

7. Verity: Contractor visit to facilities

8. Determination:- Store X Accept & Code

9. Comments: The visibility, scale in any particular harbor wdSnot only depend on the type and c-cnrcentrat-iorL_• tur~bjditv, but

alag ont colors being transmitted.

10. Inspection Requirement Codes: .0l0L,. , ,.,.,

11. Underwater Technology Codes: 02.. .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
224-UQ2

F. MATANZO 11/24/80

Evaluator Date

-Ft .. . , .. . . .. . . .



DTCG23-O0-C-.20009
Form 1

BID EVALUATION

BID No. 225 File No. 225-U02

1. Type: -Report - Article -Advertising _...T rip Report -_Questionnaire

-Other-

2. Title/Publisher: Hydro Products, San Diego, CA

• " ~3. Publication Date:, 10-,25-,-80

4I. Key Words/Descriptors: Underwater CCTV, UDATS

5. Pertinence to Project: linspection Requirement___..X Underwater Technology

Sec, fv Hydro Products has manufactured UDATS for many years
and fs now under a Navy contract to manufacture surveyor, one
of the latest aesigns-i- underwater color CCTV.

6. Timeliness:- Outdated X Current - Future

7. Verity: Visit by contractor and discussion with U.S. Navy.

8. Determination: - Store __X_ Accept & Code

9. Comments: Proprietary information on surveyor can be obtained
directly by the U.S. Coast Guard from a Mr. .eorge Clauson at
Hydro Products.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 , - . . . . . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
225-00-U02

.F. MATANZO 11-28-80

Evaluator Date

;di ',



D T C 23-80-C -20009

Form 1

BID EVALUATION

BID No. 226 File No. 226-U12

1. Type:- Report - Article -Advertising X2LTrip Report -.Questionnailre

0Other

2. Title /Publisher: Trip to International Paint- Co.. Baltimorg..~d.,..
by Frank Matanzo __________________

3. Publication Date: .. ctober 13. 1980

4. Key Words /Descriptors. Antifouling Paints. Self -Polishing Copolymer
Organotin, HUI, C leaiing-

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: The International Paint Co. is the only U.S. firm with
an EPA registered Self-Polishing Antifouling Paint that contains

6. byeins: hOutogaphicX Current. Future

The PC rgaoti is ow ommrcillyavailable.

7. Verity: Con tractor generated report based on visit and facts
conirmd b Rhtoga~hc eideceand review oQf other

8. Determination: -Store X Accept & Code

9. Comments: Photographic evidence was provided that not only shows
the antifouling properties of this SPC Paint, but also its
ability to withstand underwater brush cleaning of the hull.___

10. Inspection Requirement Codes: 00 __

11. Underwater Technology Codes: 12 ,- . - I

12. Create File No.: ~DN - IR Code No(s) -UT Code No(s)

F. MATANZO 11/19/80
Evaluator Date

.........



DTCG23- 80-C-20009
Form 1

BID EVALUATION

BID No. 227 File No. 227-U02.05

1. Type:--Report Article--Advertising -Trip Report -Questlonnaire

0-Other
2. Title/Publisher: "Underwater Television - It's Development and

Future". UNDERWATER JOURNAL

" 3. Publication Date:De__cember 1973

S4. Key Words/Descriptors: Remote Control Vehicle: Underwater TV

5. Pertinence to Project:-lnspection Requirement X Underwater Technology

Specify: Discusses developments in RCV technology for use in
underwater TV applications.

6. Timeliness: putdat Current XL Future

Although arti le is-dat it discusses an interesting RCV design
d- which utilizes "head coupled" video presentation, which involves

slaving the RCV/camera orientation to the surface operators head
attitude. To my knowledge this system is still under development.

7. Verity:

8. Determination: - Store X Accept & Code

9. Comments: Once developed, system could improve significantly
the ability to be able to maintain orientation of an RCV.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 05 , ..

* 12. Create File No. : BID No. - IR Code No(s) - UT Code No(s)
227-U02.05

RENUART 1/061S0

Evaluator Date



DTCG23- 80-C-20009
Form 1

BDEVALUATION

BID No. 228 File No. 228-U03

1. Type: 2L- Report--Article_ Advertising -_Trip Report _Questionnaire

-Other
2. Title/Publisher: "Innovation in Underwater Illumination: The

Ballastless Gas Discharge Light"- Presented at Offshore
Technology Conference

3. Publication Date: May 1978

4. Key Words/Descriptors: Underwater Lighting

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Discusses advantages and disadvantages of maior
categories of light sources available for underwater use.
Discusses how the new ballastless gas discharke lamp offers
a-dvantages over older designs,

6. Timeliness:- Outdated X Current - Future

"7. Verity: Lamps are standard designs used for quite some time.

8. Determination: -Store _2L Accept & Code
9. Comments:Excellent comprehensive discussion of various under-

water lighting available on todays market - Su-miarv of the
more detailed, technical discussion in BID 130,

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 03

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
228-U03

RENUART 11/07/80
Evaluator Date
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BID No. 229 File No. 229-U0Q2.05

"1. Type:__.!Report Article- Advertising .Trip Report -Questionnaire

SOther

2. Title/Publisher: The Performance of Low Lt Camgraq and in ldpr-
"water RCV's and Towed Sensor Platforms.-OCEAN OPTIC'S. Vol- 64

3. Publication Date: 1975

4. Key Words/Descriptors: Underwater TV, Remote Controlled Vehicles

5. Pertinence to Project:- Inspection Requirement X. Underwater Technology

Specify: Discusses improvements in underwater TV for inspecting
in low-light turbid water conditions. System may be mounted on
a RCV for remote viewing.

6. Timeliness: - Outdated X Current _ Future

7. Verity: Hydro Products System

8. Determination: Store X Accept & Code

9. Comments:

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 02 05

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
229-U02_0_

RENUART 11/08/80

Evaluator Date



DTCG23-80-C-20009
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BID EVALUATION

BID No. 230 File No. 230-1103

1. Type: X Report - Article - Advertising -T rip Report -Questionnaire

-Other

2. Title/Publisher: "Facts on Underwater TlluminatRon" H vdrr, Pr lrnrntn
inc ... .

3. Publication Date: Unknown

4. Key Words/Descriptors : Underwater Ligbhting

5. Pertinence to Project:- Inspection Requirement ... Underwater Technology

Specify: Discussion on advantagfs/didvantags nf djffPrArn
underwater lights, their uses-and applications. and their
-performance.

6. Timeliness: - Outdated Current . Future

7. Verity: None

8. Determination: Store X Accept & Code

9. Comments: Detailed technical disussion on different types of
underwater lighting available.

10. Inspection Requirement Codes: 00..

11. Underwater Technology Codes: 03 ,. . .. .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
230-U03

RENUART 11/07/80

Evaluator Date
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BID No. 231 File No. 231-U05

1. Type: X Report Article- Advertising -Trip Report -_Questionnaire

-Other

2. Title/Publisher: "Remote Controlled Vehicle Update"1 Paper presented
at the International Diving Symposium.,

3. Publication Date: 1979

4. Key Words/Descriptors: Remote Controlled Vehicle

5. Pertinence to Project:- Inspection Requirement X Underwater Technology

Specify: Application of RCV's in offshore oil platform industry.

6. Timeliness: Outdated X Current - Future

7. Verity: RCV discussed (Hydro Products' RCV-225) has over 35,000
onerational hours - Used extensively by Taylor Salvage and
Diving Co.

4 8. Determination: - Store X -, Accept & Code

9. Comments: Discusses applications of RCV in Offshore Oil Platform
Inspection and Maintenance - many applications useful for hull
surveys.

10. Inspection Requirement Codes: 00

11. Underwater Technology Codes: 05 ,--,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

RENUART 11/06/80
Evaluator Date



DTCG23-80-C-20009
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BID EVALUATION

BID No. 232 File No. 232-U16

1. Type:- Report -Article._.x Advertising -Trip Report -Questionnaire

SOther
2. Title/Publisher: Trellebor& Blank Flanging System Makes Sea

QnetosAalbeWieSi in Afloat! Trpllabargr Sydeden

3. Publication Date: October 1980

4. Key Words/Descriptors: Blank flanges, sea connections, underwater
inspection and repair-

5. Pertinence to Project:- lnspection Requirement X Underwater Technology

Specify: Blank flanges permit closing sea water connections so._
internal parts can be inspected or repaired while the vessel is
in the water.

6. Timeliness:-- Outdated. X Current • Future

7. Verity: Use of this system has received recognition by Lloyds
Registry and Det Norske Veritas.

8. Determination: - Store X Accept 6 Code

9. Comments:. This underwater technology makes possible access to
ga water valves, sea chests and the tailshaft bearing after
propeller removal.

10. Inspection Requirement Codes: 00 ,

11. Underwater Technology Codes: 16

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
232-U16

F. MATANZO 11/06/80
Evaluator Date
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BID EVALUATION

BID No. 233 File No. 233-101

"1. Type:- Report - Article Advertising -Trip Report -Questionnaire

- Other

2. Title/Publisher: Regulatory Requirements and Guidelines for the
"Construction. Operation and Maintenance of Fixed OTEC Ocean
Energy Facilities.

3. Publication Date: Undated
4. Ke ords/Descriptors Ocean Thermal Energy Conversion, U.S. Coast

GuaOraesuuations, Licensing

5. Pertinence to Project:_X Inspection Requirement - Underwater Technology

"Specify: OTEC facilities have been added to USCG inspection
responsibility and such units cannot be drydocked.

6. Timeliness: Outdated -- K_ Current - Future

7. Verity: Cited in Federal Register

8. Determination: - Store X Accept & Code

9. Comments: OTEC units can only be inspected underwater since
they are on station for thirty years,

10. Inspection Requirement Codes: 01 .......- ,-,

11. Underwater Technology Codes: 00

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)

233-101

F. MATANZO 11/06/80

Evaluator Date



DTCG23- 80-C- 20009
Form 1

BID EVALUATION

BID No. 234 File No. 234-U00

1. Type: X... Report -Article -Advertising -Trip Report -Questionnaire

S-Other

2. Title/Publi her. Prefailure Evaluation Techniques for Marine
Coatings General Dynamics for Maritime Administration.

A 3. Publication Date: February 1975

4. Key Words/Descriptors: Marine Coatings

5. Pertinence to Project:- Inspection Requirement--.-X Underwater Technology

Specify: Describes tests for checking the preparation of surfaces
the wet Daint film, and the dry paint film.

6. Timeliness: Outdated I Current. -Future

7. Verity: Work performed by Battelle Columbus Laboratory and
New York University,

8. Determination: - Store X Accept & Code

9. Comments: Painting _in_ a drydock requires close inspection to
assure a good job. Painting underwater inside a cofferdam will
require even more close inspection.

10. Inspection Requirement Codes: 00L.. . ,,

11. Underwater Technology Codes: 00.. .. ..

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)234-U0O

F. MATANZO 11/06/80

Evaluator Date
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BID No.~ 235 Flilp No.- 235U......

1. Type: - Report - Article - Advertising -....T rip Report -. Questionnaire

0Other

2. TItle/Ptublishier :.UnldP- r DryL Rnmri~nmgnt liahit-at WpldiTng

43. Pubhcation Date: Unadated

*4. Key Words /Descriptors: Underwdater Welding, Shiel~ded Manual Arc.
Hyperbaric

5. Pertinence to Project :- Inspection Requirement A. Underwater Technology
SUnderwater welding will permit permanent repairs and

re ~en1ng _of parts removed to allow access to inspection
.1 surfaces.

6. Timeliness:-__ Outdated XL Current - Future

7 . Prepared by Taylor Diving & Sal~vage Co., a respected
0 f~fsoe work frim.

8. Determination: - Store X..~.. Accept & Code

9. Commqents:* The report describes the different Droperties of
a weld atffected by having been f ormned underwater.

10. Inspection Requirement Codes: 00 -,-

111. Underwater Technology Codes: 15 ,- - -

12. Create File No.: BID No. -IR Code No(s) -UT Code No(s)

F. MATANZO 11/06/80
Evaluator Date
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BID No. 236 File No. 236-U14

1. Type :_X Report _Article- Advertising -- _Trip Report -_Questionnaire

-Other

2. Title/Publisher: Development of a Sea Water Hydraulic Vane Motor
for Diver Too. s Oceanic Div.

3. Publication Date: April 1980

4. Key Words/Descriptors: Diver Tools, Hydraulic Motors, Materials

5. Pertinence to Project:- Inspection Requirement _X Underwater Technology
Specify: A seawater motor to drive underwater divers tools would
simplify underwater repairs.

J 6. Timeliness: Outdated Current . Future

This April 1980 report documpnts a research Sti nf a montnr
still to be developed.

7. Verity: Sponsored by Naval Civil Engineering Laboratory

8, Determination: Store X Accept & Code
9. Comments: The results of this study identified a 5 pound motor

with 1.000 psi at six gallons per minute dliverTing 3.3 hp at
1585 rpm with 80%° efficjieny

10. Inspection Requirement Codes: 00 , -- , -- , . . . .

11. Underwater Technology Codes: 14 .... , . .

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
236-U14

F. MATANZO 11i/08/80

Evaluator Date
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BID No. 237 File No. 2 Q7-U02

1. Type:-. Report -. Article L Advertising.-Trip Report -- Questionnaire

- Other

2. Title/Publisher: Closed Circui.t Television. Catalog, Teia1.ca.
Data Sheets, Low Light App c. Electronics
Div.. San Diego, Ca.

3. Publication Date: 1217c) 12178 , April 1980

4. Ke Words/Descriptors:.Televaision Cameras. Clsgd Circuit TV.
rn1n-r , 1cv7i•--n ManA•,brnmo

5. Pertinence to Project:- Inspection Requirement _..ILUnderwater Technology

Specify: Cohu cameras can be housed for operation up to 200 feet
underwater and can be purged,

6. Timeliness:__ Outdated X Current - Future

7. Verity: Extent of underwater application is unknown except for
m Rs. illustrations.

8. Determination: - Store ._2L Accept & Code

9. Comments: The local distributor should be contacted to verify
und1iiAter use and cost of systems for underwater ship
inspections.

10. Inspection Requirement Codes: 00

11. _Underwater Technology Codes: Q2 ,__,-,_-,_,

12. Create File No.: BID No. - IR Code No(s) - UT Code No(s)
237-U02

F. MATANZO 11/15/80
Evaluator Date
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