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FOREWORD

This manual provides process requirements and guidance for the survey, assessment, and repair or replace-
ment of coatings and structures on Naval surface ships and aircraft carriers. It also contains requirements and
guidance concerning the concurrent evaluation of structural supports for selected ancillary equipment such as tank
level indicators, ladders, piping system components, etc., and for sacrificial anodes. The authority for develop-
ment of this manual is assigned to the Naval Surface Warfare Center, Carderock Division by NAVSEA 05P. SEA
05P2 is the technical authority for all coatings and sacrificial cathodic protection system evaluation and mainte-
nance requirements covered by this manual, and is responsible for updating and disseminating this manual. SEA
05P4 is the technical authority for all structural evaluation and maintenance requirements covered by this manual.
Naval Sea Systems Command, Ship Design, Integration and Engineering (NAVSEA 05) maintains the overall
technical authority for the manual.

This document contains both mandatory requirements and guidance information derived from NSTM
Chapter 100, NSTM Chapter 631, and the JFMM. The mandatory requirements are indicated by the words
″shall″, “must”, or ″is required.″ Guidance information is indicated either by the word ″should″ or ″may″.

This manual consists of six chapters as follows:

Chapter 1 - General Information

Chapter 2 - Surveyor Qualification Requirements

Chapter 3 - Scheduling Of Surveys

Chapter 4 - Conduct Of Surveys

Chapter 5 - Data Collection and Reporting

Chapter 6 - Disposition and Maintenance Actions

Ships, training activities, supply points, depots, Naval Shipyards and Supervisors of Shipbuilding are
requested to arrange for the maximum practical use and evaluation of NAVSEA technical manuals. All errors,
omissions, discrepancies and suggestions for improvement to NAVSEA technical manuals shall be forwarded to:

COMMANDER
CODE 310 TMDERs
NAVSURFWARCENDIV NSDSA
4363 MISSILE WAY BLDG 1389
PORT HUENEME, CA 93043-4307

on NAVSEA/SPAWAR Technical Manual Deficiency/Evaluation Report (TMDER), NAVSEA form 4160/1. All
feedback comments shall be thoroughly investigated and originators will be advised of action resulting there-
from. One copy of NAVSEA form 4160/1 is at the end of each separately bound technical manual 8-1/2 x 11
inches or larger. Copies of NAVSEA form 4160/1 may be requisitioned from the Naval Systems Data Support
Activity Code 310 at the above address. Users are encouraged to transmit deficiency submittals via the Naval
Systems Data Support Activity Web site located at:

https://mercury.tdmis.navy.mil/def_external/pubsearch.cfm
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Abbreviations And Acronyms

Abbreviation/Acronym Definition

ACCMP Aircraft Carrier Class Maintenance Plan
ACOS Type Commander’s Assistant Chief of Staff
ASTM American Society for Testing and Materials
BAWP Baseline Availability Work Package
CCAMM Corrosion Control Assessment and Maintenance Manual
CCIMS Corrosion Control Information Management System
CCSIA Critical Corrosion and Structural Integrity Area
CDA Corrosion Detection Algorithm
CHT Collection Holding & Transfer
CMP Class Maintenance Plan
CPA Carrier Planning Activity
CSMP Current Ship Maintenance Project
DFS Departure from Specifications
DR Deficiency Report
GA2K Go Assess 2-KILO
GR2K Go Repair 2-KILO
GSO General Specifications for Overhaul
ISIS Insertable Stalk Inspection System
JFMM Joint Fleet Maintenance Manual
MDRM Maintenance Decision Risk Matrix
MIC Microbiologically Influenced Corrosion
MIP Maintenance Index Page
MRC Maintenance Requirement Card
M&SWP Maintenance and Ship Work Planning
NACE NACE International (formerly National Assoc. of Corrosion Engineers)
NAVSEA Naval Sea Systems Command
NAVSEA 05 NAVSEA Engineering Directorate (Code 05)
NSA Naval Supervisory Activity
NSTM Naval Ships’ Technical Manual
NSWC Naval Surface Warfare Center
OSHA Occupational Safety & Health Administration
PMS Planned Maintenance System
PPE Personal Protective Equipment
RBC Repair Before Closing
RCSR Radar Cross Section Reduction
RMC Regional Maintenance Center
S-CAT Shipboard Corrosion Assessment Training
S/F Ship’s Force
SSPC The Society for Protective Coatings
SURFMEPP Surface Maintenance Engineering Planning Program
TDMIS Technical Data Management Information System
TLI Tank Level Indicator
TMDER Technical Manual Deficiency/Evaluation Report
TSTB Top, Sides, T-bars/Framing and Bottom
TYCOM Type Commander
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SAFETY SUMMARY

GENERAL SAFETY NOTICES

The following general safety notices supplement the specific warnings and cautions appearing elsewhere
in this manual. They are recommended precautions that must be understood and applied during operation and
maintenance of the equipment covered herein. Should situations arise that are not covered in the general or spe-
cific safety precautions, the commanding officer or other authority will issue orders as deemed necessary to cover
the situation. No work shall be undertaken on energized equipment or circuits until approval of the commanding
officer is obtained, and then only in accordance with Naval Ships’ Technical Manual (NSTM) S9086-KC-STM-
010/Chapter 300.

DO NOT REPAIR OR ADJUST ALONE

Under no circumstances shall repair or adjustment of energized equipment be attempted alone. The imme-
diate presence of someone capable of rendering first aid is required. Before making adjustments, be sure to pro-
tect against grounding. If possible, adjustments should be made with one hand, with the other hand free and clear
of equipment. Even when power has been removed from equipment circuits, dangerous potentials may still exist
due to retention of charges by capacitors. Circuits must be grounded and all capacitors discharged prior to
attempting repairs. Equipment should be deenergized and properly tagged out according to the ship’s Standard
Operating Procedures.

TEST EQUIPMENT

Make certain test equipment is in good condition. If a metal-cased test meter must be held, ground the case
of the meter before starting measurement. Do not touch live equipment or personnel working on live equipment
while holding a test meter. Do not ground any measuring devices; these devices should not be held when taking
measurements.

INTERLOCKS

Interlocks are provided for safety of personnel and equipment and should be used only for the purpose
intended. They should not be battle shorted or otherwise modified except by authorized maintenance personnel.
Do not depend solely upon interlocks for protection. Whenever possible, disconnect power at the power distri-
bution source.

MOVING EQUIPMENT

Personnel shall remain clear of moving equipment. If equipment requires adjustment while in motion, a
safety watch shall be posted. The safety watch shall be qualified to administer CPR, have a full view of the
operations being performed, and have immediate access to controls capable of stopping equipment motion.

FIRST AID

An injury, no matter how slight, shall never go unattended. Always obtain first aid or medical attention
immediately, and file an injury report in accordance with OPNAVINST 5102.1 series, subj: Mishap Investigation
and Reporting.
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SAFETY SUMMARY - Continued

RESUSCITATION

Personnel working with or near high voltage shall be familiar with approved methods of resuscitation.
Should someone be injured and stop breathing, begin resuscitation immediately. A delay could cost the victim’s
life. Resuscitation procedures shall be posted in all electrically hazardous areas.

GENERAL PRECAUTIONS

The following general precautions are to be observed at all times.

1. Install and ground all electrical components associated with this system/equipment in accordance
with applicable Navy regulations and approved shipboard practices.

2. Ensure that all maintenance operations comply with Navy Occupational Safety and Health
(NAVOSH) Program Manual for Forces Afloat, OPNAVINST 5100.19 series.

3. Observe precautions set forth in NSTM S9086-KC-STM-010/Chapter 300 with respect to electrical
equipment and circuits.

4. Ensure that protective guards and shutdown devices are properly installed and maintained around
rotating parts of machinery and high voltage sources.

5. Do not wear loose clothing while working around rotating parts of machinery.

6. Ensure that special precautionary measures are employed to prevent applying power to the system/
equipment any time maintenance work is in progress.

7. Do not make any unauthorized alterations to equipment or components.

8. Before working on electrical system/equipment, use the correct tag out procedure and check with
voltmeter to ensure that system is not energized.

9. Consider all circuits not known to be “dead,” “live” and dangerous at all times.

10. When working near electricity, do not use metal rules, flashlights, metallic pencils, or any other
objects having exposed conducting material .

11. Deenergize all equipment before connecting or disconnecting meters or test leads.

12. When connecting a meter to terminals for measurement, use range higher than expected voltage.

13. Before operating equipment or performing any tests or measurements, ensure area is dry of water or
other liquid conductive material and that frames of all motors and starter panels are securely
grounded.

14. Ensure that area is well-ventilated when using cleaning compound or solvent. Avoid prolonged
breathing of fumes and compound or solvent contact with skin or eyes.

WARNINGS AND CAUTIONS

Specific warnings and cautions applying to the system/equipment covered by this manual are summarized
below. These warnings and cautions appear elsewhere in the manual following paragraph headings and immedi-
ately preceding the text to which they apply. They are repeated here for emphasis.

T9630-AB-MMD-010

xii

Downloaded from http://www.everyspec.com



SAFETY SUMMARY - Continued

Carefully examine the condition of any ladder feature or support for integrity
before using it. Examine deck and bulkhead supports, and any separate supports
that may be provided for climber safety rails for exterior vertical ladders. Do not
attempt to put your weight on a ladder element that would appear unable to sup-
port you. (Page 4-9)

Current ISIS equipment is not explosion proof and has not been tested for use in
flammable gas and potentially explosive atmospheres. (Page 3-17)

Use of the ball peen hammer and chipping hammer described below is restricted
to Level 2 Inspectors. No hammers shall be used on pressurized system bound-
aries (structural or piping/machinery), including boundaries with an adjacent tank
that is filled with fluid. (Page 4-7)

Any surface cleaning method on steel structures that uses power tools, or that
may create sparks may be considered “hot work”. All hot work shall comply with
the applicable fire prevention requirements; refer to NSTM Chapter 074, Vol-
umes 1 and 3, or for private shipyards, the appropriate NAVSEA Standard Item.
(Page 4-51)
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CHAPTER 1

GENERAL INFORMATION

1-1. INTRODUCTION.

The Corrosion Control Assessment and Maintenance Manual (CCAMM) provides process requirements and
guidance for the conduct of surveys and inspections, and the disposition of their results used to make coating and
structural condition repair or replacement decisions in selected areas on Naval surface ships, craft, and aircraft
carriers. The requirements and guidance are in accordance with NSTM Chapter 100 and Chapter 631 and the
Joint Fleet Maintenance Manual (JFFM). Data obtained in accordance with this manual shall be entered into the
Corrosion Control Information Management System (CCIMS) database, and shall be utilized for all ships and
craft in the scope of this manual unless otherwise noted. The Corrosion Assessment Data Entry Tool (CADET)
shall be used for data collection and processing for surface ships and craft, excluding aircraft carriers. For the
purpose of this document wherever the term CCIMS is used, the term also refers to the CADET system for sur-
face ships and craft. In addition, wherever the term “surface ship” is used, it also refers to surface craft and air-
craft carriers within the scope of this manual, unless otherwise noted.

A key event in planning for ship’s maintenance is the periodic survey of coated surfaces coupled with a
determination of the appropriate maintenance actions necessitated by the condition. This manual provides a
methodology to determine corrective actions. It is intended to provide the Navy maintenance and repair commu-
nity with a uniform set of requirements and guidelines for decision making for coating repairs, and identifying
areas of structural wastage and substrate loss for further structural evaluation by engineering.

Advance planning and management of surveys and inspections is necessary in order to efficiently allow Plan-
ning Activities to build Baseline Availability Work Packages (BAWP) and to establish maintenance budgets. This
is particularly important for tank and void maintenance, due to the cost and complex planning required to inspect
their condition, and the fact that repairs in tanks and voids consume a significant portion of the overall mainte-
nance budget. Figure 1-1 shows the idealized planning timeline concept for tanks and voids, for ships that have
notional 36 month long maintenance cycles with 6 month long pier-side availabilities and a 10.5 month long dry-
dock availability.

Coated structures that are of particular concern are those that are in areas that are characterized as mission
critical or severe service. Mission critical areas are defined as those areas where the failure of a coating system
or structural element may directly impact the ship’s mission. The maintenance of coating integrity to prevent

Figure 1-1 Notional Inspection and Repair Planning Cycle
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structural degradation is necessary to ensure the safe and proper operation of the ship. Severe service areas are
those that require enhanced and targeted surveillance due to the highly corrosive conditions that can lead to
accelerated coating failure and structural degradation.

1-1.1 Organization of Manual. This manual is organized in the following chapters and appendices:

Chapter 1 General Information: Provides the purpose and scope of applicability of this manual. References
cited herein are listed, as well as a brief description of some key references. Definitions of the terms associated
with assessments, coatings, corrosion, and ship structures are included in this chapter.

Chapter 2 Surveyor Qualification Requirements: Describes the roles and responsibilities of Level 1 and Level
2 survey and inspection personnel, and their qualification requirements. Requirements for the qualifications and
scope of responsibilities for Ships Force Interim Level 1 Surveyors are provided. Requirements for maintaining
assessment personnel qualifications are described.

Chapter 3 Scheduling of Surveys: Provides the requirements for the scheduling of Class Maintenance Plan
(CMP)-driven Level 1 and Level 2 structural and coating condition surveys and inspections. Describes the types
of surveys discussed in this manual and their timing with respect to new ship delivery, complete recoating of
compartments, and other events. Defines the locations that are to be assessed, and when the assessments of cer-
tain locations are to be sub-divided in order to provide for better maintenance planning. Requirements governing
the uses and limitations of non-manned entry methods of condition assessment of tanks and voids are also
included in this chapter.

Chapter 4 Conduct of Surveys: This chapter is generally concerned with the actions of the assessors during
the actual shipboard assessments, but also includes the applicable planning and preparation requirements, and
Maintenance Team requirements regarding temporary services that are needed for certain shipboard locations.
Safety precautions and equipment, and assessment tools and equipment are described. Detailed requirements
concerning coating, structure, and outfitting equipment assessment are described, as well as the requirements
concerning the assignment of condition rating scores.

Chapter 5 Data Collection And Reporting: This chapter is generally concerned with actions that occur once
the assessor has left the ship. It describes the requirements for the reporting of assessment findings and the cre-
ation of recommended maintenance actions, and defines when CMP assessment tasks can be closed out. Require-
ments for the use and maintenance of the CCIMS database are included in this chapter.

Chapter 6 Disposition And Maintenance Actions: This chapter describes the use of the Maintenance Risk
Decision Matrix (MRDM) to disposition and prioritize the findings and maintenance actions that result from the
assessments. It includes requirements concerning the submission of Departures From Specifications (DFS), items
that are considered mandatory “Repair Before Closing” work items for tank and void surveys, and maintenance
actions for ships that are approaching decommissioning.

Appendix A MRC G1N5 Data Collection Form and Instructions: Provides the form to be used to collect data
during the performance of Level 1 surveys performed in tanks and voids, along with instructions for each data
block.

Appendix B MRC G1N6 Data Collection Form and Instructions: Provides the form to be used to collect data
during the performance of Level 1 surveys performed in all ship locations other than tanks and voids, along with
instructions for each data block.

Appendix C Compartment Use Designations: Contains a table listing the standard Navy compartment func-
tional use designation letters that are part of compartment numbering systems, and the corresponding functions.
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Appendix D Repair 2-KILO/Deficiency Report Best Practices Guide: A guide to preparing well-written and
documented recommended maintenance action 2-KILO or Deficiency Report (DR) forms that result from the
assessments required in this manual. A recommended format for the narrative sections of these forms is also
described.

1-2. PURPOSE.

The purpose of the CCAMM technical manual is to provide a consistent technical methodology for the man-
agement of in-service coating and structural systems in selected areas. NSTM Chapter 631 and NAVSEA Stan-
dard Item 009-32 establish the technical basis for coating selection and application based on type of service.
NSTM Chapter 631 also sets the periodicities for inspecting tanks, voids, and other corrosion-prone areas, and
contains the requirements governing when the coating system in a compartment or area requires complete
replacement. NSTM Chapter 100 establishes the requirements for survey, inspection, overall assessment, alter-
ation, maintenance, and repair of all ship structure, and establishes the periodicities for surveying structural sys-
tems and their coatings. Since the incidence of corrosion results in structural degradation, an inherent relation-
ship exists between the initial stages of coating breakdown that, if uncorrected, will lead to structural damage
from corrosion.

The scheduling of the periodic surveys required by both NSTM Chapter 631 and NSTM Chapter 100 is
accomplished by the respective Naval Planning Activities for surface ships and aircraft carriers. This is docu-
mented in the individual ship CMP in conjunction with the Planned Maintenance System (PMS). The CCAMM
provides the requirements for the personnel conducting the surveys, and requirements and guidance concerning
the survey procedures, data collection and reporting. CCAMM also provides the requirements concerning the use
of the Insertable Stalk Inspection System (ISIS) and Tank Corrosion Monitoring Systems (TCMS) to accomplish
tank and void coating condition assessments without the need for human entry into those compartments.

CCAMM augments NSTM Chapters 100 and 631 by providing consistent coating and structural condition
ratings based on the findings of the survey. The term “survey” is used throughout this manual for the Level 1
surveys conducted in accordance with MRCs G1N5 and G1N6. The term “inspection” is used throughout this
manual for Level 2 structural inspections conducted as a result of the findings of an MRC G1N5 or G1N6 Level
1 survey, or as otherwise directed.

CCAMM also provides assessment procedures for the disposition of survey results based on various factors,
including the relative risk, the severity of the service, and whether the ship is in a drydock availability where
greater access is afforded, especially for tanks. After the initial assessment of newly installed coating systems on
the schedule set by NSTM Chapter 631, CCAMM establishes the condition-based requirements for follow-on
repairs and assessments until the coating is completely replaced. NSTM Chapter 100 establishes similar
follow-on survey requirements for all structures, including tanks and voids.

1-3. SCOPE.

This manual is applicable to the types of ships and craft listed below:

Aircraft Carriers (CVN)

Combatants (CG, DDG, FFG, LCS)

Amphibious Warfare and Command Ships (LHA, LHD, LPD, LSD, LCC)

Patrol Craft (PC)

Use of this manual for submarines and mine warfare vessels is not authorized. The following exceptions are
applicable to aircraft carriers:
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Propulsion Plant Water Tanks: This manual is not applicable to reserve feed water or freshwater drain collect-
ing tanks. Requirements for painting and preservation of reserve feed and freshwater drain collecting tanks are
contained in the General Specifications for Overhaul of Surface Ships (GSO) Nuclear Supplement (NAVSEA
S9AA0-AB-GOS-020).

Reactor Compartments and Reactor Plant Tanks: None of the requirements of this manual apply to any reac-
tor compartments and reactor plant tanks. Requirements for periodic inspection and represervation of reactor
compartments and reactor plant tanks are contained in other documents.

In addition to the hull plating, a ship is divided into compartments by transverse and longitudinal bulkheads
and decks that are an integral part of the structure. Unless otherwise noted, the surveys required by this manual
are limited to areas of steel or aluminum alloy ship permanent structure, and include all plating, framing and
stiffening elements, structural stanchions, and foundations, and the coatings and other corrosion control systems
(e.g. sacrificial anodes, desiccants) used to protect the structure from corrosion. Unless otherwise noted, this
manual is not applicable to the assessment or survey of coatings or corrosion on ship machinery, distributed sys-
tems (e.g. piping, ducting, and electrical), or weapons, radar, or other combat systems.

1-4. REFERENCES.

Table 1-1 lists the reference documents cited in this manual. For several of these references, a brief descrip-
tion of their scope is provided in the paragraphs below.

Table 1-1 Reference Documents

DOCUMENT NUMBER TITLE

29 CFR 1915, Subpart B Code of Federal Regulations; Occupational Safety and
Health Standards for Shipyard Employment; Confined and
Enclosed Spaces and Other Dangerous Atmospheres in
Shipyard Employment

ASTM D 610 NOTE 4 Standard Test Method for Evaluating Degree of Rusting on
Painted Steel Surfaces

ASTM D 714 NOTE 4 Standard Test Method for Evaluating Degree of Rusting on
Painted Steel Surfaces

COMFLTFORCOINST 4790.3 Series NOTE 6 Joint Fleet Maintenance Manual (JFMM)
MIL-STD-1689 Fabrication, Welding, And Inspection Of Ships Structure
MIP 1000/005 NOTE 5 Hull Structure, General
MIP 1231/005 NOTE 5 Tanks
MIP 5882/012 NOTE 5 Aviation Support Facilities; Recovery, Assist, Securing and

Traversing (RAST)
MIP 6300/001 NOTE 5 Preservatives and Coverings (Corrosion Control)
MRC G1N5 (in MIP Series 1231) NOTE 5 Conduct Assessment Procedure for Tanks and Voids
MRC G1N6 (in MIP Series 1000) NOTE 5 Conduct Assessment Procedure for Interior Structural Sys-

tems
MRC 2BF8 (in MIP 5882) NOTE 5 Conduct Assessment Procedure for RAST Track Troughs,

Bolts, and Posts
NAVSEA LTR 4700 Ser 05P2/085, 14 Aug 2007 Insertable Stalk Inspection System (ISIS)
NAVSEA 0989-026-1000 A4W Reactor Plant Manual
NAVSEA 0989-036-0000 CVN 68 Class Steam Plant Manual
NAVSEA S6470-AA-SAF-010 NAVSEA Technical Manual Naval Maritime Confined

Space Program
NAVSEA S9AA0-AB-GOS-010/GSO General Specifications for Overhaul of Surface Ships

(GSO)
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Table 1-1 Reference Documents - Continued

NAVSEA S9086-BS-STM-010 NSTM Chapter 050, Readiness and Care of Inactive Ships
NAVSEA S9086-CH-STM-030 NSTM Chapter 074, Volume 3, Gas Free Engineering
NAVSEA S9086-DA-STM-010 NSTM Chapter 100, Hull Structures
NAVSEA S9086-VD-STM-010 NSTM Chapter 631, Preservation of Ships in Service
NAVSEA S9086-VF-STM-010 NSTM Chapter 633, Cathodic Protection
NAVSEA S9086-VG-STM-010 NSTM Chapter 634, Deck Coverings
NAVSEA SE400-DA-MMO-010 Passive Countermeasures System Technical Manual,

Operation And Organizational Level Maintenance (FOUO)
NAVSEA SG350-AD-MMC-010 Technical Manual: Tank Corrosion Monitoring Equipment;

Battenkill Technologies Model TMS001
NAVSEA T9074-AS-GIB-010/271 Requirements for Nondestructive Testing Methods
NAVSEA T9633-AT-DSP-010 Ships Cathodic Protection Design Calculations, Design

Requirements Manual
NAVSEA Std. Item 009-32 NOTE 3 Cleaning and Painting Requirements; Accomplish
OPNAV Instruction 5100.23 Navy Occupational Safety And Health. Program Manual
SSPC-PA 2 NOTE 1 Procedure For Determining Conformance To Dry Coating

Thickness Requirements
SSPC-VIS 2 NOTE 1 Standard Method of Evaluating Degree of Rusting on

Painted Steel Surfaces
NOTES FOR TABLE 1-1
1. Available from SSPC - The Society for Protective Coatings (SSPC), 40 24th Street, 6th Floor, Pittsburgh, PA 15222-
4656. Tel: (412) 281-2331.
2. Available from NACE International (NACE), 1440 South Creek Drive, Houston, TX 77094-4906. Tel: (281) 228-
6200.
3. Available from the NAVSEA Standard Specification For Ship Repair And Alteration Committee (SSRAC), http://
www.navsea.navy.mil/CNRMC/SERMC/SSRAC1/default.aspx
4. Available from ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428-2959.
5. Available as part of the periodic Force Revision (FR) distribution of Navy PMS requirements, or at https://
www.spear.navy.mil
6. Available from SUBMEPP at: https://eagle.submepp.navy.mil/eBusiness/

1-4.1 Navy References.

NAVSEA STANDARD ITEM 009-32 - “Cleaning and Painting Requirements”

Provides requirements for cleaning, surface preparation, and application of coating systems for all surface
ships and submarines. This standard is required to be used to specify maintenance painting work performed by
naval and commercial shipyards, repair activities, and contractors.

General Specifications for Overhaul of Surface Ships (GSO)

Provides technical and administrative requirements for the modernization and repair of surface ships built to
US Navy standards. For painting requirements, GSO Section 631 invokes NAVSEA Standard Item 009-32.

Naval Ships’ Technical Manual (NSTM) Chapter 50

The purpose of this manual is to provide specific requirements for the inactivation, preservation, long-term
storage, safe storage and reactivation of conventionally powered ships and craft.

Naval Ships’ Technical Manual (NSTM) Chapter 100
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Technical manual that specifies the requirements for survey, inspection, alteration, maintenance, and repair of
all ship structure. The manual additionally specifies the criteria for overall assessment and analysis of corroded
or damaged structures including requirements for Departures From Specification (DFS) and risk assessment.

Naval Ships’ Technical Manual (NSTM) Chapter 631

This manual provides instructions, requirements, and information for prevention of corrosion and deteriora-
tion of ships, boats, and small craft in the naval service by means of surface preparation, painting, and applica-
tion of other preventive measures. Contains the requirements for repair and installation of coating systems by
Ship’s Force, and supplements Standard Item 009-32.

Naval Ships’ Technical Manual (NSTM) Chapter 633

This manual provides information on the equipment, design, installation, operation, and maintenance of
cathodic protection systems used on active U.S. Navy ships, submarines, boats, and craft.

Naval Ships’ Technical Manual (NSTM) Chapter 634

Provides information concerning: materials, installation procedures, maintenance and repair of nonskid coat-
ings and treatments, deck coverings, gratings, and sealing methods and caulking compounds used for sealing deck
seams.

PMS Maintenance Requirement Card (MRC) G1N5

Structural System Survey and Inspection maintenance requirement card containing the minimum content for
the conduct and reporting of survey results of surface ship tanks and voids. MRC G1N5 requires the performance
of the Level 1 Structural and Coating Condition Survey, coupled with the follow-on performance of a Level 2
Structural Inspection as warranted. Appendix (A) contains the data collection form for conducting MRC G1N5
and instructions on its use.

PMS Maintenance Requirement Card (MRC) G1N6

Structural System Survey and Inspection maintenance requirement card containing the minimum content for
the conduct and reporting of survey results of surface ship general structure surveys within internal compartments
(other than tanks and voids) and including exterior (topside) areas. MRC G1N6 requires the performance of the
Level 1 Structural and Coating Condition Survey, coupled with the follow-on performance of a Level 2 Struc-
tural Inspection as warranted. Appendix (B) contains the data collection form for conducting MRC G1N6 and
instructions on its use.

PMS Maintenance Requirement Card (MRC) G1E8

Maintenance requirement card for conducting surveys of surface ship (except aircraft carriers) combustion air
intake and uptake (exhaust) systems and associated equipment. Effective mid-2012, this MRC is no longer appli-
cable to the survey of the coatings and structures in the intake and uptake compartments, except for the structural
foundations of the equipment.

PMS Maintenance Requirement Card (MRC) 2BF8

Maintenance requirement card containing the minimum content for the conduct and reporting of survey
results of surface ship (except aircraft carriers) Recovery Assist, Securing and Traversing (RAST) track trough
structure surveys.

PMS Maintenance Index Page (MIP) 6300

Primary maintenance requirements for Ship’s Force to inspect interior and exterior ship structure (excluding
tanks and voids) and a variety of machinery and equipment items in each compartment or area for corrosion and
damaged paint. It provides a framework to find, document, and treat corrosion related problems that can be pre-
vented from becoming more severe and possibly causing structural repairs or equipment malfunctions in the
future. The MIP contains MRCs describing survey procedures, as well as a series of supporting Unscheduled
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MRCs (U-MRCs) that can be used to guide renewal of various types of corrosion preventive materials or mea-
sures. MIP 6300/001 has been assigned to all surface ships and aircraft carriers, but not to submarines.

Insertable Stalk Inspection System (ISIS) - NAVSEA LTR Dated 14 Aug 2007 - 4700 Ser 05P2/085

The purpose of this letter is to provide the confined space requirements for safe insertion of ISIS into potable
water tanks, ballast tanks, and dry voids on Navy ships and submarines.

Joint Fleet Maintenance Manual (JFMM) - COMFLTFORCOINST 4790.3 Series

The JFMM provides a standardized, basic set of minimum maintenance requirements to be used by all Type
Commanders and subordinate commands. It provides technical instructions to ensure that maintenance is planned,
executed, completed and documented within all Fleet commands. It also serves as a vehicle for implementing
Regional Maintenance policies across all platforms. Sections of the JFMM that influence the processes and
requirements in this manual include Volume II, Part II, Chapter 1 “Ship Maintenance Validation, Screening and
Brokering”, and Volume V, Part I, Chapter 8 “Departure from Specification”.

1-4.2 SSPC References.

SSPC-VIS 2 Standard Method for Evaluating Degree of Rusting on Painted Steel Surfaces

VIS 2 is a set of visual standards for evaluating the extent of rusting and coating breakdown on a surface.
The standard contains photographs and computer generated diagrams of coated surfaces with various degrees of
coating breakdown, rusting, and rust stains, for differing types of distribution (e.g. general, localized, and scat-
tered). This standard uses the ASTM D 610 0-10 rating system to define the degree of rusting as a percentage of
the surface area. While this standard and its photographs are intended for use on painted steel surfaces, survey-
ors shall also adapt it for use in evaluating the condition of coatings and corrosion on aluminum alloy structures,
when required.

SSPC-PA 2 Procedure For Determining Conformance To Dry Coating Thickness Requirements

This standard describes how to measure the dry film thickness (DFT) of a coating that has been applied to a
metallic substrate using magnetic or electronic gauges, and provides a method for determining whether an applied
coating system meets the specified minimum and maximum DFT requirements. The standard also describes the
procedure for calibrating these gauges, notes on gauge principles, and the factors affecting thickness measure-
ments. Note that the performance of DFT measurements and the recording of the results is not normally required
during the conduct of coating condition surveys performed in accordance with MRCs G1N5 or G1N6. However,
DFT data for existing coating systems may be requested as a part of special investigations.

1-4.3 ASTM Standards. Chapter 6 of the Annual Book of ASTM Standards contains testing standards for Paint,
Related Coatings, and Aromatics. ASTM standard test methods that are required to be used as a part of conduct-
ing coating condition surveys are described below.

ASTM D 610 Standard Test Method for Evaluating Degree of Rusting on Painted Steel Surfaces

This standard provides the primary basis for the condition ratings that are described in this manual. It pro-
vides a numerical “rust grade” scale from 0-10 that is based on the percentage of a unit area that is rusted. A rust
grade of zero (0) indicates that greater than 50% of the surface is rusted, while a rust grade of 10 equates to a
maximum of 0.01% of the surface area rusted. This standard provides photographic references to assist an
inspector in evaluating the degree of rusting of a steel surface. As with SSPC-VIS 2, while this standard and its
photographs are intended for use on painted steel surfaces, surveyors shall also adapt it for use in evaluating the
condition of coatings and corrosion on aluminum alloy structures, when required.

ASTM D 714 Standard Test Method for Evaluating Degree of Blistering of Paint
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This standard provides photographic references that both defines blister sizes and frequency, and assist an
inspector in evaluating the degree of blistering of a coating.

1-5. DEFINITIONS AND TERMS.

This section is intended to provide definitions of the terms associated with coatings and corrosion as they
pertain to condition assessments and surveys required by this manual. Where compartments in ships are dis-
cussed, this chapter also gives a description of the typical corrosion environment within that area.

1-5.1 Condition Assessment Terms.

1-5.1.1 Condition Based Maintenance. The purpose of condition-based maintenance for ship components is to
ensure that proactive maintenance action is executed to mitigate risk and preserve functions of critical ship struc-
ture, and specified components attached to structure described in this manual. The goal of the coating and struc-
tural condition surveys is to evaluate existing material conditions and identify the onset of coating failures, cor-
rosion damage, and structural degradation. The objectives are accomplished through time-directed visual
surveillance to determine actual conditions at defined intervals based on historical performance and reliability
data. Subsequent condition-directed maintenance actions defined herein are based upon specific component criti-
cality, and actual assessed material conditions, as described in Chapter 6.

1-5.1.2 Maintenance Cycle. In this manual, the term “maintenance cycle” refers to periodic availabilities as
defined by OPNAVNOTE 4700, “Representative Intervals, Durations, And Repair Mandays for Depot Level
Maintenance Availabilities of U.S. Navy Ships”. Forward Deployed Naval Force (FDNF) surface ships and air-
craft carriers having Selected Restricted Availabilities (SRAs) at periodicities ranging between every 12 to 24
months shall use 36 months as the period for next maintenance availability in interpreting the re-assessment
requirements of this manual. However, when coating or structural repairs in the next maintenance cycle are
required, these should be planned for the next actual maintenance availability, in order to reduce the risk of pro-
gressive damage.

1-5.1.3 Structural System Survey and Inspection Levels. MRC G1N5 and G1N6 Structural System Survey and
Inspection procedures are required to monitor ship’s material readiness and are classified as:

a. Level 1 Structural and Coating Condition Survey
A Level 1 Structural and Coating Condition Survey (hereafter referred to as a “Level 1 survey”) is typically
a non-invasive survey of ship structures and coatings. Level 1 surveys are performed for regularly scheduled
maintenance assessments.

b. Level 2 Structural Inspection
Level 2 Structural Inspections (hereafter referred to as “Level 2 inspections”) are typically situational and
location-specific inspections to characterize the condition of the structure, and include thickness gauging.
Level 2 inspections usually result from either a deficiency discovered during a Level 1 survey, from a prob-
lem reported by the ship, or as otherwise directed. If a Level 2 inspection is conducted such that the scope of
the inspection includes a) the entire structure of the compartment, and b) the reporting of coating system dis-
crepancies in addition to structural repairs, then it can be substituted for a Level 1 survey, and the associated
CMP GA2K task can be considered as completed.

If a Level 1 survey has not been performed in a compartment within the specified periodicity, and a Level 2
inspection is being performed in that compartment, then the Level 2 inspection shall include all of the require-
ments from a Level 1 survey in addition to the Level 2 inspection requirements.
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1-5.1.4 Recommend Maintenance Action Forms. Maintenance candidate recommendations resulting from
assessments may include calls for follow-on inspections, or some type of preventive or corrective action. They
are to be documented on Material Assessment Forms (MAF)/OPNAV 4790/2K (“Go Repair 2-KILOs, GR2K”),
or, for Naval Shipyards, Deficiency Reports (DRs). Where the term GR2K is referred to in this manual, it also
applies to DRs used by Naval Shipyard assessment personnel to document maintenance actions.

1-5.2 Coating and Preservation Process Terms.

1-5.2.1 Surface Preparation. Surface preparation is the process of cleaning and removing degraded coating, dirt
and debris, oil and fluids, rust and corrosion, and scale from substrate metal. The surface preparation process must
also produce a measurable surface profile when a profile is required by the job specification. Proper surface
preparation is necessary prior to the application of coatings and is a primary factor in coating performance and
substrate protection. NAVSEA Standard Item 009-32 and NSTM 631 specify surface preparation requirements
and methods. All methods are fully described by industry standards published by SSPC and NACE.

1-5.2.2 Coatings. Coatings are formulated mixtures of materials that are applied and cured over a surface
forming a continuous adherent film. The term “coatings” may apply to both conventional, liquid-based paints, as
well as to powder coatings or other specialty coatings. For the purpose of this manual, the two terms “coating”
and “paint” are used interchangeably.

For depot maintenance activities, all coatings shall be installed in accordance with NAVSEA Standard Item
009-32. NSTM Chapter 631 shall be used for coatings work performed by organizational activities (Ships Force).

Anti-corrosion coatings are applied to inhibit the permeation of water, oxygen, and corrosive ions to the metal
substrate. Most corrosion protection coatings used on Naval ship structures have epoxy chemistries. Refer to
NSTM Chapter 631 Section 7 for more information of the various types of coatings used.

1-5.2.3 Coating Touch-up Repairs. NSTM Chapter 631 provides the requirements for when complete represer-
vation of a given compartment is required, based upon the location and the percentage of the surface area with
coating failure. When a compartment is assessed and the decision is made to defer replacement of the existing
coating system until a future availability, consideration should be given to the merits of performing touch-up
painting of the existing coating system to extend its life. NSTM Chapter 631 and Standard Item 009-32 provide
the following definition of the depot-level scope of touch-up painting work:

Touch-up: Touch-up is defined as preservation operations on cumulative surface areas less than ten percent of
the total area of the compartment, location (e.g. bilge, superstructure area, etc.), or item of equipment being
preserved, with no individual area greater than 10 square feet. Included under touch-up operations are new and
disturbed areas of less than 10 square feet.

For compartments where abrasive blasting or water-jetting are the sole required surface preparation methods
and cleanliness standards in NAVSEA Standard Item 009-32 and NSTM Chapter 631, work that falls within the
scope of touch-up painting, and work limited to the preservation of disturbed surfaces, the use of SSPC-SP 11
power tool cleaning to bare metal is allowed as an acceptable alternative surface preparation method. SSPC-SP
11 is a lesser degree of cleanliness than the abrasive blasting or water-jetting that would be required when a
complete coating system replacement is being performed. SSPC-SP 11 is the required minimum surface prepa-
ration standard for many types of interior compartments on a ship other than tanks, voids, and certain other cor-
rosion prone areas such as intakes and uptakes. Therefore, this allowance generally only affects tanks, voids,
intakes and uptakes.
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Standard Item 009-32 contains additional cost-reduction allowances when the scope of preservation work is
limited to touch-up coating, such as reduced QA oversight of the work. Therefore, the life expectancy of the
coating in local areas that have been touched-up is less than that expected as the result of a complete represer-
vation job.

Touch-up painting should be performed in order to prevent further degradation of the existing coating sys-
tem, and arrest corrosion in order to limit the extent of structural material loss. Touch-up painting in tanks and
voids should only be accomplished in areas of localized corrosion when it is more cost effective than complete
replacement (renewal) of the coating system and is warranted due to the risk of accelerated corrosion, such as in
severe service tanks. It is not cost effective to attempt to perform touch-up coating when the distribution of failed
paint and corrosion is scattered throughout a compartment; therefore, touch-up coating is not recommended in
this circumstance.

1-5.2.4 Critical Coated Areas. The definition from NSTM Chapter 631 is: “Critical coated areas are areas
where premature failure of the coating system cannot be detected by routine observation due to inaccessibility;
those areas where premature failure impacts mission readiness and availability; those areas where restoration of
the failed system cannot be undertaken without laying up the ship at an industrial facility or a forward repair site;
and those areas of high corrosion incidence or high industrial represervation cost where rigorous QA procedures
are required to achieve target coating life goals.”

The term Critical Coated Areas (CCA) should not be confused with corrosion-prone areas on a ship. The
CCA term is specifically defined in NAVSEA Standard Item 009-32 and NSTM Chapter 631 for the purpose of
contractually invoking a higher level of preservation process oversight and Quality Assurance (QA) requirements
to ensure the applied coating system will achieve its maximum service life.

1-5.2.5 Critical Corrosion and Structural Integrity Areas. “Critical Corrosion and Structural Integrity Areas”
(CCSIAs) are those areas of ship structure (other than tanks and voids) that have historically demonstrated high
maintenance associated with corrosion or structural damage due to the nature of the environment or the local
design susceptibility to cracking or mechanical damage in those areas. CCSIAs require a 36 month Level 1 sur-
vey periodicity to determine the condition of the ship structure and coatings. CCSIAs are specified in the ship
Class Maintenance Plans (CMP) and are class or ship specific. For some compartments, the two terms “Critical
Coated Area” and “Critical Corrosion and Structural Integrity Areas” overlap, such as machinery compartment
bilges. This is illustrated in Figure 1-2.
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1-5.3 Ship Compartment Terminology.

Definition of “Compartment”: The word “compartment” is used in this manual to indicate each discrete loca-
tion on a ship where a Level 1 survey or Level 2 inspection is required to be performed. Standard Naval arrange-
ments terminology defines compartments as being bound by horizontal and vertical structure (either tight or non-
tight), and generally require that compartments are assigned a number and designation. Appendix C lists the
common compartment usage designation letters. Weather deck areas usually receive the “X” compartment desig-
nation even though they are not completely bounded by structure. The term “compartment” is also used herein
to refer to weather deck areas.

Definition of “Zone”: The word “zone” is used in this manual specific to the scoring system described in
Chapter 4 that is used to characterize the overall condition of coatings in four discretely defined structural sur-
face areas of a compartment.

1-5.3.1 Confined Space. A confined space is defined in NSTM Chapter 074, Volume 3 as follows: “A space
which has restricted openings for entry and exit and in which hazardous contaminants could be expected to be
produced but not removed by ventilation; or in which oxygen could be expected to be depleted or enriched”. A
confined space is any area that personnel do not occupy on a routine basis and that has the potential for contain-
ing or accumulating a dangerous atmosphere.

Tanks, voids, and certain other compartments meet the definition of a confined space. Corrosion in a tank or
void can readily deplete the oxygen content of the air in the compartment. A certified marine chemist, gas-free
engineer, or designated Shipyard Competent Person or industrial hygienist must test the atmosphere of a confined
space before access is allowed, to ensure that the compartment is safe for human entry. Requirements for gas-
freeing vary by facility and organizations, and a gas-free certification that a compartment is safe for human entry
performed by one organization may not meet the gas-free certification requirements for personnel from another
organization. All personnel performing confined space surveys are required to know and comply with the gas-free
certification requirements of their command or activity.

1-5.3.2 Tanks (MRC G1N5). The interior of a ship is divided into compartments by transverse and longitudi-
nal bulkheads and decks that are an integral part of the structure. Ships compartments are designated according

Figure 1-2 Coating Failure and Structural Damage in a Machinery Compartment Bilge Area

T9630-AB-MMD-010

1-11

Downloaded from http://www.everyspec.com



to the fluid that they contain or the function they perform. A term, such as “fuel oil” and “potable water,” included
in a tank’s name (or its Equipment Functional Description) is such a designation. The material within, and func-
tion of, the tank establishes the corrosive environment of the substrate to be protected and the coating system
installed. Other factors affecting the service life of the coating in a tank include:

• Temperature of the stored material

• Geometric arrangement

• Mechanical damage

• Presence of dissolved oxygen

• Presence of chemicals and contaminants in the fluid medium (Chlorides, pH, gray water, black water)

• Presence of biological organisms and byproducts

• Local fluid flow rates within the tank

Tanks are categorized for purposes of coating repair decision making as mission critical or severe service as
described in Chapter 5.

Tanks normally have sounding tubes to check the level of liquid in the tank, and air vents (escapes) to allow
air to fill the tank when it is being pumped out or to allow air to escape when the tank is being filled. Tanks may
contain liquid level indicators, anodes, sounding tubes with striker plates, ladders, and sensors. Tanks may also
contain other functional elements (e.g. compressed air flasks, piping and piping system components, etc.) that
may require special expertise to evaluate. With certain exceptions (anodes, sensors, etc.) many of these elements
are generally coated with the same coating system as the tank structure itself. Tank accesses are limited, and are
made by way of bolted manhole covers.

Many tanks contain petroleum products that are not normally subjected to salt water intrusion. These tanks
include non-compensated fuel oil storage and service tanks, diesel service tanks, lube oil storage/sumps, and
hydraulic oil storage tanks. Generally, once these tanks are filled, the fuel or oil provides an effective protective
barrier inhibiting corrosion. It can be very difficult and expensive to completely remove oil from metal surfaces
in these tanks prior to painting, and if it is not removed, it frequently leads to premature coating failures. There-
fore, these types of tanks do not require painting.

Free standing tanks are not integral to the ship’s structure, and are not within the scope of this manual. They
may be constructed from a variety of materials appropriate to their type of service, such as steel, aluminum
alloys, copper alloys, or composites. If they are internally coated, they should be inspected and maintained in
accordance with their parent system PMS requirements.

1-5.3.2.1 Fresh Water. Fresh water tanks are all tanks that contain uncontaminated fresh water. Fresh water
tanks place special demands on the coating system. Osmotic blistering in coatings is caused by water that pen-
etrates through the coating film and is fairly common in fresh water tanks, especially in warm or hot water, since
higher temperatures let water molecules diffuse through the paint film more easily. Due to water’s ability to pen-
etrate a coating film and reach the substrate, fresh water tank coating systems must have excellent wet adhesion
attributes to perform adequately. There are several types of tanks that hold fresh water as described below.

1-5.3.2.1.1 Feed Water. Feed water tanks are fresh water tanks that support propulsion systems, such as the
ship’s boilers. The most important of these tanks are the feed water tanks that are used as a source of makeup
water to the propulsion plant.
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1-5.3.2.1.2 Fresh Water Drain Collecting (FWDC). Fresh Water Drain Collecting tanks are small tanks that
serve a specific function, normally associated with collecting clean steam condensate drains from steam-based
propulsion systems.

1-5.3.2.1.3 Potable Water. Fresh water tanks that contain drinking water are designated as Potable Water Tanks.
Potable water tanks on ships other than aircraft carriers and amphibious ships are typically smaller than other
tanks and difficult to properly coat because of restricted maneuvering room. The potable water tank places addi-
tional special demands on the coating system from the chemicals used in the treatment process. All materials in
contact with potable water require special testing to ensure that potentially harmful chemicals do not contaminate
the water. Potable water tank coatings require National Sanitation Foundation (NSF) certification to ensure that
they can be used safely in drinking water.

1-5.3.2.1.4 High Pressure Watermist Fire Fighting System. The high pressure water mist firefighting system has
been introduced on newer ship classes as a total-compartment fire extinguishing system, generally designed for
machinery compartments, that discharges atomized fresh water to suppress shipboard fires.

1-5.3.2.2 Fuel and Fuel Oil. Fuel oil tanks represent the largest tank volume on most surface ships. There are
several ways that tanks containing various types of fuel are categorized, as indicated below.

• Type of Fuel: fuel intended to be used for ship’s propulsion or on-board electrical power generation (boil-
ers, gas turbines, diesel engines and generators), aircraft propulsion (aircraft and helicopters carried on board),
or automotive propulsion (Marine Corps or other ground vehicles carried on board). Fuel (either propulsion or
aviation) may also be used for auxiliary purposes, such as for Landing Craft, aircraft ground support equip-
ment, vehicles, small ship’s boats, etc.

• Readiness for Service: Storage tanks, service tanks, overflow tanks, and stripping or contaminated fuel
tanks.

• Dual-purpose fuel/ballast: when a ship is designed with fuel tanks that are also intended to be used to bal-
last the ship, these tanks are termed “compensated fuel tanks”.

Not all types of ships have all of the above types of fuel tanks. Note that fuel designated as “fuel oil” is
always used for ship propulsion, and is never to be used for aviation purposes whereas JP-5 aviation fuel is
always intended for aviation use, but may be used in ship propulsion applications.

Coatings are used in fuel tanks to both prevent corrosion of the structure, and to prevent contamination of the
fuel with corrosion products such as rust. Clean fuel is generally not corrosive to steel and aluminum tanks, but
when water is present in the tank, either by design (as is case for compensated fuel tanks) or by contamination
(such as condensation of water vapor in the unfilled overhead), then a corrosive environment will be produced.
When both water and fuel are present in a tank, the fuel will generally sit on top of the water, since water is
heavier (denser) than fuel. When water is present, Microbiologically Influenced Corrosion (MIC) can be a fac-
tor in addition to general corrosion, especially at the fuel/water interface areas.

The Navy has historically coated all types of fuel tanks. However, after analyzing many years of condition
assessment data, it has been determined that clean fuel oil (FO) storage and service tanks, with very few excep-
tions, experienced minimal corrosion or coatings degradation. Therefore, effective in 2011, the requirement to
re-paint clean, non-compensated FO storage and service tanks has been removed. However, periodic Level 1 sur-
veys using MRC G1N5 continue to be used to validate the structural integrity of the tanks. This policy change
does not affect aviation or automotive fuel tanks, which are still required to be coated in order to maximize the
prevention of any contamination of these fuels.
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Brief descriptions of each type of fuel tank category are provided in the following sub-paragraphs, beginning
with the type of fuel held in the tank, and followed by the designations for the readiness for service of the type
of fuel in the tank.

1-5.3.2.2.1 Fuel Oil (FO). The primary Fuel Oil (FO) used for propulsion and electrical generators is called
“naval distillate” fuel, often known by the designation “F-76” as covered by specification MIL-PRF-16884. The
old term “Diesel Fuel Marine” (DFM) is seldom used now. Fuel oil tanks contain various grades of fuel intended
to be used for ship propulsion. The term is not necessarily specific as to whether the fuel will be used for a boiler,
gas turbine, or diesel engine. See NSTM Chapter 541 for more information on allowable fuels for Navy appli-
cations.

1-5.3.2.2.2 Aviation Fuel (JP-5). JP-5 tanks store fuel for aircraft. JP-5 fuel has stricter fuel property and purity
requirements for aviation safety and therefore have lower maximum allowable contamination limits for water,
rust, or other undesirable items. Therefore, there is greater emphasis placed on preventing and detecting contami-
nation in JP-5 fuel. In order of increasing severity of corrosive environment, the function or service of JP-5 tanks
are categorized as Service, Storage, Ballast, Overflow, and Contaminated.

1-5.3.2.2.3 Automotive Gasoline (MOGAS). Automotive Gasoline or MOGAS is often a blend of separately
distilled petroleum products. It is very volatile and produces large amounts of vapor at ordinary temperatures.
The properties of these vapors make them extremely dangerous either due to their toxic or explosive nature.
MOGAS Storage Tanks are designed to provide the greatest possible safety for storage. MOGAS storage systems
are of varying types and may include multiple tanks (i.e. outer, draw-off and cofferdams). They may also include
the use of seawater as in compensated fuel systems. Internal storage of MOGAS has been increasingly diminish-
ing to the extent where MOGAS storage is more commonly accomplished in a portable manner, as opposed to
storing it internally within ship tanks.

1-5.3.2.2.4 Fuel Storage. Storage tanks are Receiving and Holding tanks that are used until the fuel is needed
for purification and transfer to the service tanks.

1-5.3.2.2.5 Fuel Service. Service tanks contain the fuel that has been purified and filtered and is ready to be
used.

1-5.3.2.2.6 Contaminated Fuel (Stripping). Contaminated fuel tanks receive contaminated fuel and water from
the fuel stripping pumps or other stripping equipment. The fuel stripping process removes water and any sedi-
ment from tank bottoms where they settle. Contaminated JP-5 tanks may also receive contaminated fuel removed
from aircraft.

1-5.3.2.2.7 Compensated Fuel . On some ships, the fuel storage tanks are designed to contain either fuel or
seawater, or both at the same time. As the fuel is used by the ship, or transferred to another tank, seawater is
added to compensate for the weight of the lost fuel in order to maintain the proper waterborne stability (center
of gravity, list or trim control, etc.) of the ship. Fuel storage tanks may be classified as Fuel/Ballast tanks, where
the tank may be filled with seawater for stability purposes. In these instances, the tanks are filled with either all
fuel or all seawater. Upon completion of the need, the seawater is de-ballasted and refilled with fuel. Coatings
installed in compensating fuel tanks must be resistant to both fuel oil and seawater.

1-5.3.2.2.8 Non-Compensated Fuel. Fuel oil tanks that exclusively store fuel and are not designed to receive
seawater as ballast are called non-compensated tanks.
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1-5.3.2.3 Lubricating (Lube) Oil (LO) and Hydraulic Oil. Lube oil (LO) tanks and LO sump tanks store lubri-
cation oil for the main propulsion and auxiliary machinery systems. Main reduction gears (MRG) and control-
lable pitch propellers (CPP) are typical equipment that may have LO tanks and LO sump tanks. LO tanks are
relatively small tanks. The major concern is water contamination in the lube oil that may cause corrosion prod-
ucts, or flaking coating particles, that could disrupt flow to vital equipment. LO tank internals on surface ships
and aircraft carriers are generally not painted; however, Level 1 surveys using MRC G1N5 are required in order
to verify the structural integrity of LO and LO sump tanks that are integral to the ship’s structure. LO tanks that
are free-standing, or an integral part of engines or machinery are not required to be surveyed under the scope of
this manual.

Hydraulic oil tanks serving machinery systems are treated similarly to LO tanks. They are generally not
coated, and require infrequent surveys to verify their structural integrity, only when they have one or more
boundaries that are comprised of ship structure.

1-5.3.2.4 Ballast and List Control. All ships have ballast tanks, normally at the bow and stern to adjust trim of
the ship. Larger ships may have wing ballast tanks to control list. Some ships have additional ballast tanks to
compensate for the use of variable loads such as fuel, ammo and stores. Amphibious ships have large numbers
of ballast tanks in order to allow them to sit lower in the water so that they can discharge and receive landing
craft.

1-5.3.2.5 Collection, Holding & Transfer (CHT). CHT tanks serve as reservoirs in sewage treatment systems.
They may additionally be characterized as gravity CHT tanks or vacuum CHT tanks depending on the overall
system design. Both “black water” and “gray water” can flow into these tanks. Additionally, depending on the
specific ship design, the flushing and other system water may be either sea water or fresh water. CHT systems
generally rely on bacterial colonies to help break down the sewage, and this action can create acidic byproducts
that increase the rate of coating degradation and corrosion of unprotected steel.

1-5.3.2.6 Wastewater Collecting (Plumbing Waste). Wastewater collecting tanks are drain and holding tanks for
engineering compartments, dishwashers, laundry, galley and berthing areas. This waste water is commonly
termed “gray water”. These tanks differ from normal water tanks as they contain a mixture of caustic cleaning
chemicals and detergents. On some classes of hulls these waste waters are mixed into the CHT system.

1-5.3.2.7 Oily Waste and Contaminated Oil. Bilge and oily waste tanks are specific types of wastewater tanks
according to the primary drainage.

Oily Water and Oily Waste Tanks include tanks storing any oily waste liquid including bilge and oily waste.
These tanks may contain substantial amounts of water as in the case of an Oily Water Holding Tank (OWHT) or
Bilge and Oily Waste Tanks. These tanks store bilge water until it can be further processed so that the water por-
tion is sufficiently clean to allow overboard discharge. Other oily substances that may be contained in these tanks
are fuel oil, JP-5, lube oil, and hydraulic oil.

1-5.3.3 Voids and Cofferdams (MRC G1N5). Voids and cofferdams are compartments that may be designed for
reserve buoyancy, or to limit the extent of flooding after underwater hull damage, or to provide physical separa-
tion between two different types of tanks. Voids may also simply be unusable volumes or areas in a ship result-
ing from ship design and layout. Voids are normally designed to be empty. (Note that unapproved use of dry void
compartments for storage may negatively impact survivability design requirements for the ship. Although noting
and reporting this practice is not within the scope of the surveyor requirements contained in this manual, survey-
ors may be asked to make note of this by their local authorities.) Void compartments may also be categorized as
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accessible or inaccessible, depending on whether there are any provisions (or ability) for a human to enter them.
Inspection and assessment of inaccessible voids are not within the scope of this publication. Common types of
voids and cofferdams are described below.

1-5.3.3.1 Voids (Normally Dry). These types of voids are primarily meant to provide reserve buoyancy and
survivability. Some special voids are the result of unusable volumes from ship design and layout.

1-5.3.3.2 Voids (Floodable). Floodable voids are those that are designed to provide counter flooding capability
for asymmetrical flooding after damage. They are designed to be dry and are not to be used for ship ballasting
or trimming purposes such as list control. If floodable voids are used for other than damage control purposes the
Type Commander must be notified and they are required to be filled with fresh water and emptied as soon as
practicable. They may be termed Damage Control (DC) Voids, especially on aircraft carriers. Since floodable
voids are subject to seawater exposure, they require coating similar to ballast tanks.

1-5.3.3.3 Voids (Cofferdams). Cofferdams are normally located to separate one type of liquid from another, in
order to provide more physical separation than simply a common bulkhead between adjacent tanks. The coffer-
dams have sounding tubes installed so that the crew can detect if liquid has leaked into the cofferdam from either
adjacent tank. Cofferdams may be found under main propulsion machinery such as the reduction gears, to pro-
vide separation between the lube oil sumps and other tanks such as fuel or water tanks. Cofferdams may be found
adjacent to potable and reserve feed water tanks separating these from other tanks such as fuel or ballast tanks.

1-5.3.3.4 Voids (Catapult Wing). These voids are only found on aircraft carriers. Catapult wing voids are com-
partments outboard of the catapult trough walls on each side of the trough. Each void consists of the knuckled
down flight deck, the vertical longitudinal trough girder, and a cover plate. These voids provide access to the
upper and lower support bar mounting fixtures. Triangular web frames are provided every four (4) feet between
the vertical longitudinal trough girder and the inclined (knuckled) flight deck to provide structural support for the
catapult trough walls. An example of an aircraft carrier catapult wing void is shown in Figure 1-3.
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1-5.3.3.5 Sponson Voids. Sponson voids are a subset of dry voids located within the enclosed sponson struc-
tures (see paragraph 1-5.4), and are typically located in the lower portions of the sponson above the lower ter-
mination. The walking access and usable space in sponson voids is limited due to the angle of dead rise and nar-
row flat connection of the lower termination. They are generally only found on aircraft carriers and large-deck
amphibious ships. See Figure 1-8.

1-5.3.4 Bilges (MRC G1N6). Bilges are generally integral to engineering or machinery compartments located
either where the two sides of the hull meet at the keel, or above innerbottom tanks for some hull designs. For
many classes of ships, there are formally defined bilge volumes or areas, since a definition is required in order
to convey differing coating, corrosion control, or damage control requirements for the bilge area vs. the rest of
the compartment. A formal bilge area definition may use an actual physical boundary (such as the lowest deck
plate level in the compartment) in combination with an imaginary geometric plane boundary (e.g. a line that can
be drawn at some specific angle, extending until it intersects the port and starboard shell plating; this is normally
referred to as the wet bilge line). This allows the defined bilge volume to take into account water that could rise
up the sides of the compartment as the ship rolls.

The bilge areas of machinery compartments are generally the lowest accessible manned compartments of the
ship. Bilges may contain seawater, condensate water, oily detergents, oily waste, solvents, chemicals, dirt and
other contaminants. Bilge areas are inherently difficult to both preserve and inspect due to their location, geomet-
ric complexity, degree of interferences from piping and foundations, and the need to de-water (pump down) any
liquid in the bilge. Figure 1-4 shows a bilge pocket area that would require de-watering and cleaning prior to
completing a survey, since the structure is obscured from view by a large amount of oily water and sludge. Oily
films on plating can make footing very slippery and treacherous. In addition to these factors, represervation in
particular is made more cumbersome due to the need to contain overflows, leaks, drips, and condensation from
piping systems and funnels throughout the surface preparation and painting process.

Figure 1-3 Aircraft Carrier Catapult Wing Void
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1-5.3.5 Ventilation and Combustion Air Handling Compartments (MRC G1N6). Shipboard Heating, Ventila-
tion, and Air Conditioning (HVAC) systems provide for the intake, circulation, and discharge of air through com-
partments of the ship. On some classes of ships, the air handling system design may also be required to filter out
Chemical, Biological, and Radiological (CBR) contaminants before the air enters designated zones of the ship;
these systems are termed Collective Protection Systems (CPS).

Combustion air handling to support the operation of gas turbines, boilers, or diesel engines is a separate air
handling system from HVAC and CPS systems, and may require filtration of the intake air, or cooling of the high
temperature exhaust gases in order to reduce the ships thermal signature.

From a corrosion perspective, there are some common characteristics of these systems that affect how cor-
rosive the environment is in the compartments that the air passes through. Air intakes draw in humid, salt-laden
air, and may be subject to wave slap, salt spray, sand, insects, and other foreign material contributing to a corro-
sive/erosive environment. Generally, the closer to the waterline that an air intake is located, the greater amount
of salt and spray is ingested. Compartments that handle HVAC and CPS discharge air on the other hand tend to
have a less aggressive corrosion environment since they are blowing out relatively clean air.

Compartments that handle combustion air exhaust are often the most aggressively corrosive environments
due to the combination of acidic exhaust gases with salty, humid exterior air.

1-5.3.5.1 HVAC and CPS Ventilation Compartments. These air handling systems have some common terminol-
ogy and some unique terminology pertaining to the compartments that the air passes through, as described below.
Figure 1-5 is provided for reference.

Figure 1-4 Bilge Pocket Obscured by Oily Water and Sludge
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Vent Plenum: A vent plenum is defined as an interior air handling chamber or compartment with an opening
to the weather where ventilation air enters the ship before passing through a trunk, duct, or dampers prior to
the intake fan or fan room. On shipboard compartment or arrangement plans, a plenum may have its own
compartment designation, may be designated as a part of an adjacent fan room, or may simply be designated
as a plenum with no compartment number. A structural plenum will have one or more of its boundaries formed
by primary ship structure (e.g. a deck, bulkhead, or shell plating), and the other boundaries may be formed by
sheet metal. Note that this definition may also apply to vent plenums handling discharge, or exhaust, air.

Vent Trunk: The main structural enclosure carrying air to the deck(s) or compartments above or below the level
of the intake plenum or fan room. Trunks may have one or more boundaries (sides) that are integral to ship
structure.

Duct: The sheet metal branches off of a trunk carrying air to a specific compartment. Ducts may be rectangu-
lar or circular (pipe). Sheet metal thicknesses for ducts may typically range up to 1/8-inch (0.125”), or even
greater depending on the size and damage control tightness designation of the duct.

1-5.3.5.1.1 HVAC and CPS Ventilation Intake Compartments. An HVAC or CPS intake compartment can be a
fan room or vent plenum facilitating the movement of air from the exterior (weather) to the interior ship com-
partments. Air enters designated supply systems either by mechanical means (i.e. fans), or by natural convection.
For ships with CPS, the intake fan rooms are generally physically divided by banks of filter elements designed

Figure 1-5 Illustration of Typical HVAC System Terminology
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to remove any CBR contaminants, as well as entrained salt and moisture. Depending on the ship configuration,
each side of the CPS filter bank may have different compartment number designations. The compartment or side
on the inlet side of the filter bank is often called the “dirty side”, and the compartment or side downstream of the
filter bank is called the “clean side”. The clean side of CPS fan rooms is generally not a corrosion prone area.

When conducting MRC G1N6 surveys in CPS intake fan rooms where the dirty
side plenums have either no unique compartment numbers, or have been assigned
the same compartment number as the clean side of the fan room, surveyors are
required to remove bolted access panels in order to inspect each individual ple-
num chamber. Depending on the ship configuration, there may be as many as 9
of these plenums that must be accessed from the clean side of the fan room.

1-5.3.5.1.2 HVAC and CPS Ventilation Outlet Compartments. An HVAC or CPS outlet compartment can be a
fan room or vent plenum allowing for the movement of air from the interior of the ship to overboard. They may
also be called exhaust or discharge compartments, vent plenums, or fan rooms. When the exhaust fans are oper-
ating, relatively dry and particulate free air from inside the ship is being constantly blown out to overboard. This
generally prevents humid salt air from coming into the compartment, making the compartment less susceptible
to corrosion than its equivalent intake compartment. However, this will not be sufficient to prevent green water
entry from wave slap, especially for compartments that are close to the waterline.

1-5.3.5.2 Combustion Air Intakes. The configuration and terminology used for combustion air intake compart-
ments can vary widely by ship class and the type of propulsion system or electrical power generation system.
The corrosiveness of the environment in combustion air intake compartments can be similar to that for HVAC
and CPS air intakes. An intake compartment or intake plenum for air going to boilers or diesel engines may have
a design feature called an “air lift” or serpentine path intended to cause particulates, entrained moisture and salts
to fall out of the air before the air enters a trunk or ducting leading to the diesel engine or to the forced draft
blowers for a boiler. Combustion intake air going to gas turbines must pass through a bank of moisture separa-
tors and particulate filters before it reaches the gas turbine, in order to prevent corrosion and erosion of the gas
turbine. This makes gas turbine air handling areas similar to CPS systems described above, with the area of the
compartment prior to the filter assembly being termed the “dirty sides,” and the area of the compartment where
the filtered air is discharged called the “clean side.” A compartment containing the filter assembly may have a
single compartment designation number, but may have separate access doors or hatches to the clean and dirty
sides.

1-5.3.5.3 Combustion Exhaust Uptakes. In general, only gas turbine ships have compartments designated as
“uptake compartments”, since boiler and diesel engine exhaust gases usually go directly into an exhaust pipe
enclosed within an exhaust stack. A combustion uptake compartment allows for the mixing of hot gas turbine
exhaust gases with outside air, in order to cool the exhaust gases just before they exit the ship to reduce a ship’s
heat signature. They are also called “mixing rooms” or “bliss rooms,” with the latter name coming from the bliss
cap assembly that sits above the exhaust pipe that comes up through the deck. Uptake compartments are highly
susceptible to corrosion due to the high volume of humid salt laden air and sea spray drawn in to the compart-
ment via air intake louvers, high temperatures due to the exhaust, and the presence of acidic exhaust gases. The
deck and equipment in these compartments is regularly wetted from sea spray, rain, etc.

1-5.3.6 Topside/Weather Decks (MRC G1N6). Topsides, or weather decks, are defined as exterior areas of the
ship that are directly exposed to weather conditions, but are not within the boundary of a formally designated
compartment. The topside environment differs from the internal areas of the ship due to the combination of sea
water, sea spray, ultraviolet light (sunlight) exposure, and wide temperature ranges, all of which can accelerate
the degradation of coating systems and corrosion of the structure. Certain topside areas may require that ″man
aloft″ tag-outs be coordinated with the ship in order to secure radiating equipment. Likewise, the use of fall pro-
tection equipment may also be required.
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Items within the scope of topside condition surveys consist of steel and aluminum hull structure and super-
structure, depending on the configuration of the ship. Decks, bulkheads, masts, and foundations shall all be
assessed. The structure of aircraft elevators on aircraft carriers and amphibious ships, and the stern gates on
amphibious ships shall also be assessed. Some ship classes, such as DDG-51 and LPD-17, have topside Radar
Cross Section Reduction (RCSR) voids and enclosures that are hollow exterior structures of composite or metal-
lic framing, plates, and access panels having one or more boundaries that are ship structure (e.g. a deck or bulk-
head) and are subject to the marine atmosphere and occasional seawater entry. See paragraph 4-3.8 for a more
detailed description of the scope of topside survey areas. Dissimilar metal junctions (referred to as bimetallic
joints or “detacouples”) can exist between steel structures and aluminum structures; and between these structures
and the hull, mechanical and electrical (HM&E) or command, control, communications, computers, combat sys-
tems and intelligence (C5I) equipment mounted to them.

In most cases, there are no specific compartment numbers for topside areas, although individual ships may
break the areas up into logical regions for the purpose of assigning work center responsibilities. MRC G1N6 sur-
vey tasks may be pushed out by the Planning Activities using varying conventions, such as deck levels and ranges
of frames, and the use of “-X” in the fourth part of a typical compartment number designation, e.g. “01-174-0-
X”.

1-5.4 Ship Structure Terminology. A brief overview of the more commonly used terminology and nomencla-
ture for ship structure is provided below. Figures 1-6 through 1-8 provide visual references for some of the terms
below. Refer to NSTM Chapter 100 for more detailed information and strength criteria.

1-5.4.1 Structural Integrity. The ability of a structure to perform its intended function. These functions may
include carrying static and dynamic loads; providing structural, environmental, and damage control tightness
boundaries; and other functions.

1-5.4.2 Structural Assessment. Assessment of structural systems is the overall process of performing regularly
scheduled Level 1 Surveys, Level 2 Inspections, performing structural integrity strength analyses and evaluation
of damage when discovered, predicting additional wastage and expected condition of the structure by the time
repairs are anticipated to be performed, and documenting the results and required repairs. The overall assessment
determines the subsequent need for repairs, prioritization of those repairs, and the associated risks and actions
required when seeking deferral of repairs.

To determine the extent of thickness loss from corrosion, or other damage, the original design scantling
thickness, geometries, and arrangement of plating and structural members may be obtained from the ship’s draw-
ings. If not available on site, drawings for naval surface vessels may be obtained online from the Naval Ships
Engineering Drawing Repository (NSEDR) at https://nsedr.nnsy.navy.mil/webjedmics/index.jsp. A user account
must be obtained prior to accessing this site.

1-5.4.3 Scantlings. The term scantling refers to the description of the overall structure of the ship; their size
and thickness.

1-5.4.4 Hull Girder. The portion of the hull structure that contributes to longitudinal strength is referred to as
“primary” or “hull girder” structure. The hull girder includes those portions of the ship’s structure that maintain
the structural strength and watertight integrity of the hull and other structure. The ship’s hull girder is a complex
box girder consisting of the plating and stiffeners of the shell, decks, innerbottom, keel, and longitudinal bulk-
heads. Longitudinal strength structure is generally continuous through transverse structures, with the transverse
structure constructed as an intercostal. An intercostal structural frame member is non-continuous, as it terminates
on either side of a continuous member, and is attached to the continuous member by welding.
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1-5.4.5 Ship Shell and Strake, Butts and Seams. The ship shell consists of the plates forming the outer surfaces
and bottom skin of the hull, along with the stiffeners used as framing. The short sides of each plate are called the
transverse ends or butts, and the longitudinal sides are the edges or seams. Plates are joined end to end to form
a panel of plating running fore and aft known as a strake. The vertical weld joint between the ends of any two
plates in a strake is known as a butt, and that horizontal weld joint between two edges adjacent strakes is called
a seam.

The uppermost row of side plating is called the sheer strake. The strakes at the turn of the bilge, linking the
bottom plating to the side plating, are termed the bilge strakes. The flat plate keel or simply, flat keel, is the line
of plates forming the central strake in the ship’s bottom. The strakes next to it are garboard strakes.

1-5.4.5.1 Thin Hull Ships. Thin hull ships are defined as those ships and craft with steel or aluminum hull plat-
ing less than 1/2 inch design thickness at any location below the waterline. Thin hull ship classes are: CG-47
Class, DDG-51 Class, FFG-7 Class, LCS-1 Class, LCS-2 Class, and the PC-1 Class.

1-5.4.6 Hull Framing: Longitudinal and Transverse. Intersecting strength members running fore and aft or
athwartship stiffen the hull (including the bottom, side, and deck plating). Those that are oriented athwartship
form the transverse framing, and those running fore and aft are referred to as the longitudinal framing, or longi-
tudinals. While a deep frame is referred to as a web frame, a deck beam of comparable depth is termed “deck
transverse.” Transverse web frames and deck transverse webs are placed athwartship at regular intervals provid-
ing support to the deck longitudinals and shell stringers.

Bent frames are a special category of transverses, unique to aircraft carriers and amphibious ships. They are
formed by transverse bulkheads fit between the ship shell and inboard longitudinal bulkheads, and between the
flight deck and the first level below the flight deck. These frames support the flight deck over the large open han-
gar bay below it, and are comprised of a leg element, knee element, and girder element. See Figure 1-8.

Sponson webs are transverse bulkheads or frames fit between the sponson shell and ship shell in line with
the bent frames, web frames, or deep support members to support the overhung sponson structures on aircraft
carriers and amphibious ships.

1-5.4.7 Stiffeners, Stringers, Longitudinals, and Longitudinal Girders. The stiffeners on the shell that run fore
and aft are generally called stringers. However, the Navy also calls all longitudinal stiffeners “longitudinals.”
Deck longitudinals are supported by deck transverse webs and transverse bulkheads. Shell stringers are supported
by transverse web frames and bulkheads. Deep longitudinal members supporting deck transverses are referred to
as longitudinal girders.

1-5.4.8 Breasthooks. A plate shaped to fit parallel to and between decks in the narrow ″Vee″ shaped portions
of the bow for the purpose of rigidly connecting together the peak frames, stem, and bow shell plating forming
the terminus of the shell stringers.

1-5.4.9 Keel. The longitudinal girder strengthening the bottom of a ship along the centerline is called the cen-
ter girder or center vertical keel (CVK). The bottom longitudinal girders on either side are center keelsons.

1-5.4.10 Decks and Platforms. Decks and platforms are horizontal partitions. Decks are typically arranged to
span continuously from port to starboard and extend continuously fore and aft. Platforms are partial decks that
do not continuously extend at the same height above baseline without interruption for the length of the ship.
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Decks and platforms consist of plates reinforced by stiffeners. Machinery flats are a special category of large
multi-equipment foundations installed typically in machinery spaces to support multiple components, and are not
to be confused with platform decks.

The nomenclature of decks and platforms depends on their location with respect to the upper deck. The
uppermost continuous deck that connects to the shell (hull) is called the main deck. Decks below this are num-
bered in consecutively in order: second, third, etc. Platforms are also numbered as consecutively: first platform,
second platform, etc. Decks above the main deck are called levels since they are in the superstructure and are
numbered in ascending order; 01 level, 02 level, etc.

Nomenclature for strakes of plating forming decks is similar to ship shell plating with longitudinal edges
referred to as seams and transverse ends referred to as butts.

1-5.4.10.1 Gratings, Floor Plates, and Catwalks. Gratings are open grid walking surfaces that are raised above
the level of the primary deck surface in a compartment. Gratings are commonly made of steel, stainless steel, or
composite materials. They are generally supported by various types and sizes of structural shapes, and use a vari-
ety of mechanical fastening systems to hold them in place. Gratings are generally installed in segments that can
be individually removed. Solid removable floor plates (such as diamond tread plate) are often used on top of the
support grid in bilge regions. When used at the periphery of exterior decks or well deck, the gratings and their
supports are often termed catwalks.

1-5.4.11 Bulkheads. Bulkheads are vertical partitions or walls subdividing the hull’s space into a number of
sections or compartments. Bulkheads consist of plate reinforced by stiffeners. Bulkheads fall into three main
groups:

1. Longitudinal bulkheads are erected in the fore-and-aft direction generally parallel to the centerline or the side
plating and thus, divide the ship into longitudinal compartments. Stiffeners on longitudinal bulkheads are usu-
ally horizontal.

2. Transverse bulkheads run athwartship to enclose a number of transverse compartments from side to side.
Stiffeners on transverse bulkheads are usually vertical.

3. Subdivision bulkheads are a special category of transverse bulkhead and are used to limit the extent of flood-
ing damage. They form vertically continuous boundaries to the uppermost continuous watertight deck, typi-
cally referred to as the freeboard deck or the bulkhead deck.

4. For bulkheads forming bent frames, refer to paragraph 1-5.4.6

Miscellaneous bulkheads enclose individual compartments, such as chain lockers or trunks.

Nomenclature for bulkhead plating strakes is similar to that of decks and shell plating, with vertical ends
referred to as butts, and horizontal edges referred to as seams.

1-5.4.12 Swash Bulkheads and Decks. Swash bulkheads and decks are intermediate structural boundaries con-
taining openings within liquid loaded tanks, reducing sloshing and slamming pressures from building up in the
tight structural boundaries during ship movements.

1-5.4.13 Stanchions. Free-standing columns that support deck beams and girders are referred to as stanchions.

1-5.4.14 Superstructure, Deckhouse, and Island. The structure built above the upper strength deck is known as
a superstructure. If the superstructure does not completely extend from side to side of the ship, this structure is
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referred to as a deckhouse. On ships with large, open aircraft handling decks such as aircraft carriers and some
types of amphibious ships, the superstructures rising above these decks are termed islands, and they are charac-
terized by being several times taller than they are wide. The sides and decks of the superstructure are constructed
of stiffened plating.

1-5.4.15 Masts, Stacks and Towers. Tall vertical or raked structures used to carry navigation lights, communi-
cations antennae, radars, etc., or to enclose engine exhaust uptakes.

1-5.4.16 Foundations. Foundations are structural elements that are welded to the ship structure that provide
support and mounting points for a variety of shipboard equipment. Foundations can support a wide variety of
ship machinery (engine modules, reduction gears, generators, boilers, pumps, motors, winches, heat exchangers
and condensers, etc.) and combat/weapons systems (antennas, radar, guns, missile launchers, etc.).

Equipment can be mounted to foundations in a variety of ways, including direct fastening, varying types of
shock or noise isolation mounts, and via intermediate support frames or carriages that may be called machinery
flats, bed plates, skids, or rafts.

Foundations are generally required to be painted the same as the structure that they are attached to. The coat-
ings and corrosion condition of foundations are affected by both the nature of the environment of the compart-
ment where they are located, and by the type of equipment that is being supported. For example, a foundation
for a seawater fire pump will be subjected to occasional exposure to seawater from leaks or maintenance actions,
and will be more subject to corrosion than a foundation for a propulsion shaft bearing.

1-5.4.17 Sponsons and Sponson Shell. Sponsons are structural appendages/enclosures attached to, and located
outboard of the ship shell. They provide additional deck area and compartments for support of equipment, or
additional extensions of a flight deck or other deck structures, or both, and include the support structures below.
Within the enclosed sponson structures, dry voids are located in the lower portions where accessibility is limited.
Sponsons are generally only found on aircraft carriers and large-deck amphibious ships. See Figure 1-8.

Sponson shell plating is similar as described for ship shell plating, and forms the outboard enclosure of the
sponson.

1-5.4.18 Freeboard. The term freeboard refers to the exterior weather-exposed side of the shell plating that
extends from the waterline (boot top) to the gunwales, or deck edges. For aircraft carriers and amphibious ships
with flight decks, it includes all structures external to the ship shell and sponson shell plating from the boot top
to the flight decks, except for aircraft elevators. This area may also be structurally referred to as the wind and
water strakes. For the purposes of this manual, aircraft elevators have their own unique MRC G1N6 survey task
requirements.

1-5.4.19 Drain Holes (Limber Holes). Drain holes (also sometimes called “limber holes”, “rat holes” or
“snipes”) are holes that are incorporated into a structure by design to allow drainage of liquids from stiffening
elements or other pockets to a bilge or deck, in order to minimize water traps and ponding that can result in
structural degradation. As designed, the holes generally should not be larger than 20% of the depth of the web
of the stiffening element they are located in. The holes may be half-round, round, or oblong (flat oval). Half-
round holes are generally used at the welded attachment edge of the member being drained; a round hole is often
located adjacent to the attachment fillet weld of the member if a half-round hole has not been used. The term
limber hole or snipe is more commonly associated with triangular openings in vertical framing members at inter-
secting horizontal stiffeners adjacent to shell or bulkhead plating, to allow fluid to flow along the horizontal
member until it reaches a drain hole.
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1-5.4.20 Reinforcing Rings and Coamings. Various terminologies are often used for reinforcing rings and
coamings, including spool pieces, pipe sleeves, waterway bars, and others.

A reinforcing ring is provided around an opening to provide strength compensation and stiffening around the
periphery of the opening. If the size or location of an opening is such that it would impair the strength of the
structure, one of the measures to be taken to reduce stress in way of the hole is to provide a reinforcing ring.
Reinforcing rings are often integral parts of deck and bulkhead watertight closure assemblies such as doors,
hatches, scuttles, and manholes. The term “spool piece” is often used for ventilation ducting reinforcing rings in
decks and bulkheads.

Coamings are generally vertical flat bars welded to the upper surfaces of decks or platforms, and are placed
adjacent to or around the periphery of openings or edges of the decks. They are designed to deflect, contain, or
prevent/direct the movement of water. On steel decks, they may be made of steel or stainless steel (CRES); on
aluminum decks, they are made of aluminum. In some cases, reinforcing rings serve a dual function and also act
as a coaming.

Coamings may be encountered in a greater variety of applications than reinforcing rings, such as:

• Around smaller size deck penetrations of piping, ducting, and cable/conduit.

• Around deck drains, especially when a deck covering material is installed, or when a machinery system
drain pipe is directed to discharge over the deck drain.

• Around pumps, heat exchangers, and other fluid handling machinery to contain spills and leaks.

• Around the periphery of exterior deck and platform edges, to control and direct the flow of water to a deck
drain or scupper. In these cases, the term waterway bar is often used.

Pipe sleeves are reinforcing rings used to reinforce the pipe wall and provide structural compensation for
openings where piping passes through structures. In non-tight clearance openings they are referred to only as
reinforcing rings or spools. In applications passing through tight structures, where the pipe is seal welded to the
outer sleeve, they are referred to as pipe sleeves. Typically pipe sleeves with clear openings of 5 inch diameter
or greater are used as structural compensation and reinforcement of the pipe wall, and pipe sleeves under this
diameter serve only to reinforce the pipe wall from the knife edge condition with the structural boundary it passes
through.

For the purpose of zone-based scoring coating systems described in Chapter 4, all of the items discussed
above are to be grouped with stiffeners.

Examples of reinforcing rings and coamings can be seen in Figure 1-3 and Figure 1-9.

1-5.4.21 Plate Panel. An individual segment of plating bounded on all sides by stiffeners or beams, plate webs,
bulkheads, or other load bearing support structures. For example, the plate segment on a deck supported by two
longitudinal stiffeners on the fore and aft sides, and by deck transverse webs on the athwartship sides is an indi-
vidual plate panel.

1-5.5 Planning Activities. Where the terms “Planning Activity” or “Planning Activities” is used herein, it refers
to:

1. Surface Ships: Surface Maintenance Engineering Planning Program (SURFMEPP)

2. Aircraft Carriers: Carrier Planning Activity (CPA)
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Figure 1-6 Structural Components of Naval Ships

Figure 1-7 Typical Structural Elements
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Figure 1-8 Notional Aircraft Carrier Structural Terminology

T9630-AB-MMD-010

1-27

Downloaded from http://www.everyspec.com



Figure 1-9 Examples of Reinforcing Rings and Coamings (Sheet 1 of 2)
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Figure 1-9 Examples of Reinforcing Rings and Coamings (Sheet 2 of 2)
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CHAPTER 2

SURVEYOR QUALIFICATION REQUIREMENTS

2-1. ROLES AND RESPONSIBILITIES.

In-service surveys of coatings and structures provide data needed for repair and replacement decision-making,
and the experience and qualification of the surveyor is of utmost importance in obtaining accurate and actionable
data. Personnel who perform periodic in-service surveys of coating systems and corrosion on ship structures must
be knowledgeable in each of these areas.

NSTM Chapter 100 and NSTM Chapter 631 both require the performance of periodic in-service surveys and
inspections of coated structures. These are defined in NSTM Chapter 100 as Level 1 Structural System Surveys
and in NSTM Chapter 631 as Condition-Based Coating Assessments. This manual provides for the combination
of these requirements to be executed in a single cost-effective process termed the “Level 1 Structural and Coat-
ing Condition Survey,” performed by a “Level 1 Structural Condition Surveyor.”

NSTM Chapter 100 provides additional requirements for Level 2 inspections that shall be conducted to fur-
ther evaluate structural deficiencies identified. NSTM Chapter 631 also provides requirements for a coatings
quality assurance (QA) inspector (i.e. “Coatings Inspector”) responsible for the oversight and acceptance of the
coating application process, from surface preparation through final coating cure.

The following describes the various roles discussed above in more detail.

2-1.1 Level 1 Structural and Coating Condition Surveyor. Level 1 Structural and Coating Condition Surveyors
(hereafter referred to as “Level 1 Surveyor(s)”) perform scheduled in-service surveys per the CMP specific to
each ship class using MRC’s G1N5 and G1N6 as applicable, and are focused on ship structure and foundations
coating systems. These surveys are conducted by trained and certified surveyors in accordance with the require-
ments of paragraph 2-2.

The responsibilities of the Level 1 Surveyor in performing the Level 1 survey shall be to:

• Determine the condition of a coating and structural system, and the corrosion condition of the structure
through the performance of MRC’s G1N5 and G1N6.

• Document the conditions observed.

• Provide classification of each coating or structural discrepancy observed in accordance with the procedures
described herein.

• Make repair recommendations for tank and void Repair Before Closing (RBC) items described in paragraph
6-8, or any imminent safety hazard items described herein.

• Make initial coatings repair recommendations based on the conditions observed and the requirements of
Chapter 6, as required by the respective Planning Activity business rules.

• Request follow-up Level 2 Inspections or engineering evaluations in a timely manner, as a result of the
identification of structural damage during the survey. (Refer to paragraph 3-5.1.)

• Where applicable, use the Tank Monitoring System (TMS) or the Insertable Stalk Inspection System (ISIS)
to obtain coating condition data for certain types of tanks and voids, as defined herein.
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Additionally, the Level 1 Surveyor may perform Ultrasonic Testing (UT) thickness gauging in areas where
structural thickness loss due to corrosion is observed, in order to provide supplemental information or to support
a request for a Level 2 inspection. In order to perform this UT gauging, the Level 1 surveyor must be specially
qualified as described in NSTM Chapter 100.

2-1.2 Level 2 Structural Inspectors. Level 2 Structural Inspectors (hereafter referred to as “Level 2 Inspec-
tor(s)”) shall perform condition-directed Level 2 Inspections if warranted by deficiencies identified by a Level 1
Survey, or as otherwise directed. Level 2 inspections are conducted in all cases where:

• Cracks, fractures, deformation, fatigue, or other signs of structural or physical damage beyond corrosion are
identified

• Where engineering analysis is required to determine the root cause of the damage or to determine if struc-
tural integrity will be compromised by the anticipated time of projected repairs

• Where evidence of substrate loss of thickness is observed and UT thickness measurements are required

As described in NSTM Chapter 100, Level 2 inspections shall be conducted by: experienced naval architects
or structural engineers; trained structural surveyors with structural engineering experience and demonstrated pro-
ficiency; or other agents as designated by NAVSEA or NAVSEA’s approved technical representatives. Where
Non-Destructive Testing (NDT) is required, the Level 2 Inspector shall be qualified to perform such activities
using procedures and equipment certified in accordance with NAVSEA Technical Publication T9074-AS-GIB-
010/271. Where the only NDT required is ultrasonic testing for thickness measurement, refer to NSTM Chapter
100 for the associated personnel, procedure, and equipment certification requirements.

As described in paragraph 1-5.1.3, if a Level 2 inspection is conducted such that the scope of the inspection
includes a) the entire structure of the compartment, and b) the reporting of coating system discrepancies in addi-
tion to structural repairs, then it can be substituted for a Level 1 survey. When this substitution is made, then the
Level 2 inspector is required to have had successfully completed the Shipboard Corrosion Assessment Training
(S-CAT) course described below in addition to their other qualifications.

2-1.3 Coating Inspector (Quality Assurance). The Navy places great importance on the certification of person-
nel involved in the preservation and quality assurance of critical coated areas, since omitting quality workman-
ship in any step of the painting process can jeopardize the intended longevity of the coating system. The Navy
has long used the term “Coating Inspector” to refer to a person with defined responsibilities and qualification
requirements. The Coating Inspector is responsible for the quality assurance oversight of preservation work, i.e.
surface preparation and coating application, whether occurring during new ship construction or ship repair. The
qualification requirements for the Coating Inspector certification are described in NAVSEA Standard Item 009-32
and NSTM Chapter 631. Coating inspections for QA oversight of preservation work are not within the scope of
this manual.

2-2. LEVEL 1 SURVEYOR QUALIFICATION REQUIREMENTS.

2-2.1 Qualifications of the Surveyor. The following are the minimum requirements that shall be met to qualify
as a Level 1 Surveyor for all contractor and government individuals performing Level 1 Surveys. Individual Type
Commanders or the applicable Planning Activity may impose additional requirements at their discretion.

1. Successfully complete the NACE International Shipboard Corrosion Assessment Training (S-CAT) course.
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2. Completion of a minimum of a 3 month period of on the job training (OJT) under the direct oversight and
instruction of a qualified Level 1 Surveyor who has a minimum of three years of experience, and accomplish-
ment of all the requirements listed below. The 3-month OJT period may have commenced up to 6 months prior
to the individual’s successful completion of the S-CAT course.

(a) Completed structural condition surveys on a minimum of fifty (50) compartments -or- performed a minimum
of 100 hours of surveys.

It is highly recommended that individuals anticipating having duties performing
both MRC G1N5 and G1N6 surveys gain experience in surveying all types of
compartments.

(b) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, proficiency with the survey
reporting forms required to be used for MRC’s G1N5 and G1N6, and demonstrate the written and verbal
skills necessary to complete the documentation used for making repair recommendations and requesting
follow-up Level 2 Inspections.

(c) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, proficiency with the applicable
data entry requirements, e.g. CCIMS, CADET, or both.

(d) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, a working knowledge of Navy
requirements associated with surface preparation and application of coatings.

In order for surveyors to enter their findings into the respective data systems for surface ships or aircraft car-
riers, they shall also complete any training on those data systems that may be required by the associated Plan-
ning Activities.

2-2.2 Documentation of Qualification as a Level 1 Surveyor. Upon completion of the qualification require-
ments, a letter of recommendation for certification as a Level 1 Surveyor shall be generated by the candidate’s
parent command, activity, or company. The letter shall include the following items:

• The candidate’s S-CAT course completion date and S-CAT Technician Number and a copy of the certifi-
cate.

• Documentation of completion of the OJT requirements in paragraph 2-2.1(b), and the name (or names) of
the qualified Level 1 Surveyor(s) that provided the OJT.

• A listing of the ships where the required 50 compartments or 100 hours of OJT experience was gained.

The letter shall be submitted to each Navy Planning Activity for the applicable ship classes that the candi-
date will be expected to perform surveys on. For Aircraft Carriers the letter of recommendation shall be submit-
ted to the applicable TYCOM Corrosion Control Program Manager (CCPM). Contact the applicable Planning
Activity or CVN TYCOM for the address to be used for these letters.

The applicable Planning Activity (or CVN TYCOM CCPM) shall respond to the applicants with acceptance
or denial of the certification. Certification lasts for 3 years, and re-qualification is required as described in
paragraph 2-2.4 beyond that period. The Planning Activities shall each maintain a master list of qualified Level
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1 Surveyors and their certification expiration dates. The Aircraft Carrier TYCOMs shall provide, update and
maintain a master list of qualified Level 1 surveyors to the Carrier Planning Activity.

2-2.3 Ship’s Force Interim Level 1 Surveyor Qualification. Ship’s Force (S/F) personnel are an integral part of
the survey and maintenance process reporting since they are responsible for maintaining the ship systems and
have a vested interest in keeping them in a high level of operational readiness and reliability. In order for S/F
personnel to obtain an Interim Qualification to perform Level 1 surveys, the requirements listed below shall be
met. Individual Type Commanders or the applicable Planning Activity may impose additional requirements at
their discretion.

1. Pay grade minimum E-4 for aircraft carriers, E-6 for other surface ships; greater than two years remaining
at current Command.

2. Satisfactory completion of either the NACE S-CAT course, or, for aircraft carriers only, an alternative
course developed and managed by the Commander Naval Air Forces (CNAF).

3. Completion of a minimum of a 3 month period of OJT under the direct oversight and instruction of a quali-
fied Level 1 Surveyor who has a minimum of three years of experience, and accomplishment of the practical
requirements listed below:

(a) Complete Level 1 Surveys on a minimum of fifty (50) compartments; or perform a minimum of 100 hours
of surveys.

(b) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, proficiency with the survey
reporting forms required to be used for MRC’s G1N5 and G1N6, and the written and verbal skills necessary
to complete the documentation used for condition reporting.

(c) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, proficiency with the applicable
data entry requirements, e.g. CCIMS, CADET, or both.

(d) Demonstrate, to the satisfaction of the overseeing qualified Level 1 Surveyor, a working knowledge of Navy
requirements associated with surface preparation and application of coatings.

In order for surveyors to enter their findings into the respective data systems for surface ships or aircraft car-
riers, they shall also complete any training on those data systems that may be required by the associated Plan-
ning Activities.

An Interim S/F Level 1 Surveyor qualification allows the individual to perform all surveys with the caveats
listed below. Condition P-#’s mentioned below are defined in paragraph 4-4.3.

• The MRC G1N5 survey data for any tank or void that was evaluated by the Interim S/F Level 1 Surveyor
as being in overall corrosion Condition P1 or P2 can be directly entered into the CCIMS database by the
Interim S/F surveyor, or provided to the appropriate personnel for entry.

• The MRC G1N5 survey data for any tank or void that was evaluated by the Interim S/F Level 1 Surveyor
as being in overall corrosion Condition P3 or P4 must be reported to the applicable Type Commander’s Cor-
rosion Control Program Specialist and be verified by a fully qualified Level 1 Surveyor prior to data entry into
the CCIMS database.

• The MRC G1N6 survey data for any compartment or area that was evaluated by the Interim S/F Level 1
Surveyor can be directly entered into the CCIMS database by the Interim S/F surveyor, or provided to the
appropriate personnel for entry.

T9630-AB-MMD-010

2-4

Downloaded from http://www.everyspec.com



A S/F Interim Level 1 Surveyor qualification can be upgraded to a full qualification after 3 years of experi-
ence and demonstrated survey and reporting proficiency. Both interim and full qualifications are fully transfer-
able once the individual transfers off the ship, and follows them to their next duty station. The Type Commander
Naval Engineering staff will maintain a list of S/F fully and interim qualified Level 1 Surveyors. This list will be
provided to the applicable Planning Activity upon request.

2-2.3.1 Additional Requirements for S/F Interim Surveyors of Aircraft Carriers. S/F surveyors planning to per-
form inspections onboard Aircraft Carriers must be under the direct supervision of the TYCOM-designated
inspectors until all practical requirements have been accomplished and the S/F surveyor is recommended for
interim qualification.

S/F interim qualified Level 1 Surveyor personnel will work either a) under the supervision of the ship’s Cor-
rosion Control Officer as part of the Corrosion Control team, b) under the supervision of a ship’s Division Officer
with responsibility for corrosion survey PMS, or c) under the supervision of a TYCOM In-Service Level 1 Sur-
veyor until fully qualified by the Type Commander.

2-2.4 Maintaining Surveyor Qualification. To maintain qualification as a Level 1 Surveyor, one of the follow-
ing must be accomplished:

1. Provide to the applicable Planning Activity(s), or for Aircraft Carriers, to the TYCOM Corrosion Control
Program Manager, documentation of accomplishment of both of the following, within the 3 year certification
period:

• Performance of at least 24 hours of professional development in related corrosion, coatings, or structural
integrity areas. This may consist of additional training classes, or attendance at seminars or conferences.

• At least 1.5 years of work experience in corrosion survey, preservation or planning. This time may be
either consecutive or cumulative.

2. Participate in one Navy Coating Assessors Summit conference (or related continuous education focused on
Navy coatings, corrosion, and structural survey practices or results) during the second or third year of the
qualification period.

The applicable Planning Activity (or CVN TYCOM CCPM) shall respond to the applicants with acceptance
or denial of the recertification and shall update their master list of qualified surveyors accordingly.

2-3. TANK AND OTHER CONFINED SPACE ENTRY GUIDANCE.

Performance of the Level 1 surveys may require personnel to enter tanks and other confined spaces, particu-
larly when performing the MRC G1N5 surveys. Prospective Level 1 Surveyors must be aware that there are spe-
cific Federal regulations and Navy requirements that must be complied with governing confined space entry. The
following guidance is provided:

• Complete a formal training program concerning safe Confined Space Entry, complying with the require-
ments of 29 CFR 1915 Subpart B “Confined and Enclosed Spaces and Other Dangerous Atmospheres in Ship-
yard Employment.”

• In addition to meeting any requirements of 29 CFR 1915 Subpart B, the confined space entry training pro-
gram should include the following topics: general awareness of the hazards associated with confined space
entry; the form, function, and requirements for Confined Space Entry Certificates and practices for complying
with the conditions stated on the Certificate; and what steps must be taken when conditions in the space change
from the conditions that were in existence when the Certificate was issued.
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• Personnel entering tanks and voids should be physically fit, due to the need to climb vertical ladders, and
climb and crawl around complex structures, often needing complex maneuvering.

• Personnel should keep their training current for the use of appropriate personal protective equipment (PPE,
for example respirators) consistent with tank entry process definitions and requirements of the Certificate.

• Personnel in any confined space should always work with a safety observer or outside attendant who can
react to any emergencies and arrange rescue if needed. Details regarding the positioning of the observer should
be in accordance with local regulations or policies.

The surveyor shall always comply with the applicable confined space regulations and safety precautions
when conducting a tank or void survey.
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CHAPTER 3

SCHEDULING OF SURVEYS

3-1. GENERAL.

Level 1 Surveys are accomplished to determine the material condition of coating systems and ship structure,
also referred to as the substrate. Periodic surveys may be time-directed, situational, or condition-directed.
Requirements for performing periodic surveys on coatings and structures are specified in NSTM Chapter 631 and
Chapter 100, respectively. Survey and inspection results are used in the overall assessment of ship structure and
coating systems. There are two primary purposes and outcomes from these assessments:

1. Timely and accurate documentation of recommended repair actions to allow planning and budgeting in the
ships maintenance cycle.

2. Ensuring that the material condition of the ships is known throughout their life cycle, in order to keep them
on track to achieve their expected service life.

The maintenance Planning Activities for aircraft carriers and surface ships are responsible for programming
and scheduling the accomplishment of these assessments into the respective CMP for each vessel, as well as
managing their respective portions of the CCIMS database and its data entry processes. This facilitates the
advanced planning and development of Availability Work Packages (AWP). The surveys of each individual com-
partment or area on each vessel are “pushed” by the Planning Activities to the ship CSMP as “Go Assess”
2-Kilo’s (GA2K), and subsequently screened by the TYCOM Port Engineer or Maintenance Planning Manager
(MPM) for execution by the appropriate maintenance activities. The executing maintenance activities may
include Regional Maintenance Centers (RMC), Naval shipyards, Ship’s Force, or maintenance contractors.
TYCOMs, RMCs or Naval Shipyards may delegate the performance of the surveys to other activities, provided
that the surveyors are qualified as described in Chapter 2 of this manual.

Planned Maintenance System (PMS) MRC’s that are listed in the CMP sections of their associated Mainte-
nance Index Pages (MIPs) are used to convey the specific survey requirements and forms to the surveyors. These
MRCs use the “AP” periodicity code to indicate that they are intended to be performed by off-ship survey per-
sonnel. The primary MRC control numbers that shall be pushed via GA2K’s by the Planning Activities are as
follows:

MRC G1N5: Tanks and voids

MRC G1N6: All areas other than tanks and voids, including interior compartments, structural trunks and ple-
nums, exterior superstructure (including deckhouses, islands, masts, and foundations); aircraft elevators; stern
gates, etc.

An MRC G1N5 tank and void survey must be performed far enough in advance of a maintenance period to
allow for proper planning. The maintenance period for performing surveys may be either a docking maintenance
period or a non-docking, waterborne maintenance period. For those tanks and voids that can only be blasted and
recoated in drydock, the actions that can be taken based on the survey results are dependent on whether a dry-
dock period is available. Refer to Chapter 5 for disposition and maintenance action requirements.

If it is not possible to survey a tank or void in advance of a maintenance period, and the survey is performed
at the start of the maintenance period (as described in paragraph 3-3.2), then work that is required to be
performed during that availability cannot be planned and is called emergent work; refer to Chapter 5.

T9630-AB-MMD-010

3-1

Downloaded from http://www.everyspec.com



If a Level 1 survey has not been performed in a compartment within the specified periodicity, and a Level 2
inspection is being performed in that compartment, then the Level 2 inspection shall include all of the require-
ments from a Level 1 survey in addition to the Level 2 inspection reporting.

Refer to paragraph 6-9 for special requirements regarding the scheduling of surveys and inspections for ships
approaching their decommissioning dates.

3-1.1 Subdivision of Assigned MRC G1N6 Surveys For Large Areas. To facilitate more efficient and accurate
MRC G1N6 surveys, and the associated reporting and management of “go-repair” maintenance action 2-KILOs
(GR2K), Planning Activities shall subdivide large compartments or exterior regions into discretely defined
smaller regions, assigning each its own GA2K survey push task as specified below. These subdivisions shall be
made on a ship-class basis.

For the purposes of writing GR2K recommended repair actions, the surveyor may further subdivide the
respective compartment into more discrete regions, provided that the division strategy is clearly communicated
in the report.

3-1.1.1 Machinery Compartments and Bilges. Machinery compartments (main spaces, auxiliary spaces, pump
rooms, equipment rooms) and any other compartments containing designated bilge areas shall be subdivided into
the bilge region and the rest of the compartment above the bilge region.

3-1.1.2 Amphibious Ship Well Decks and Stern Gates. Amphibious ship well decks shall be subdivided into
smaller regions as follows:

1. Overhead structure.

2. Port and starboard wing wall structure, from below the overhead plating to the wing wall walking deck plate
(2 regions).

3. Wing wall and lower deck structure, including the structure behind batterboards and under deck planking.

Additionally, stern gates shall be assigned their own MRC G1N6 survey task.

3-1.1.3 Aircraft Carrier and Amphibious Ship Hangar and Vehicle Stowage Compartments. Hangar and vehicle
stowage compartments may be subdivided into smaller regions as follows:

1. Overhead structure.

2. Port and starboard bulkheads, from below the overhead plating to the walking deck plate (2 regions).

3. Deck surface.

3-1.1.4 Exterior/Weather Decks, Superstructures, Masts, Islands, Towers. Surveys of the weather decks shall be
divided into regions defined by natural or logical breaks, using deck levels, port and starboard sides of deck-
houses/superstructure/islands, etc. Masts and towers shall be assigned their own MRC G1N6 survey region where
appropriate, e.g. “Forward Mast” and “Aft Mast,” and may be further subdivided vertically according to platform
levels.
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For surface ships with helicopter flight and hangar deck Recovery, Assist, Secur-
ing, and Traversing (RAST) System tracks installed, survey of the trough struc-
ture and coatings beneath the track cover plates is performed under the scope of
an assessment MRC in MIP 5882/012.

3-1.1.5 Aircraft Elevators. Each aircraft elevator shall be assigned its own MRC G1N6 survey task.

3-1.1.6 Other Compartments. In addition to the compartments listed in the preceding paragraphs, some com-
partments are physically divided by false bulkheads, machinery (e.g. louvers, dampers, or filter assemblies), ver-
tical distances/levels, or other obstructions that prevent access to the entire compartment via a given access.
However, due to damage control compartment numbering requirements, a single compartment number/designa-
tion may have been assigned for all of these discrete regions. An example might include the clean and dirty sides
of a CPS fan room or a gas turbine intake compartment.

Planning Activities may optionally subdivide and assign MRC G1N6 survey tasks to each discrete region of
these compartments.

3-2. TIME-DIRECTED (PERIODIC) LEVEL 1 SURVEYS.

Periodic MRC G1N5 and G1N6, Level 1 surveys shall be scheduled and conducted at specific intervals as
defined in NSTM Chapters 631 and 100. Table 3-1 and 3-2 list the required survey periodicities. The survey
intervals are based on various factors including: coating life expectancy, corrosion severity of the service envi-
ronment, mission criticality of the listed compartment, ship availability cycle, and risk management.

Major preparatory pressure washing or cleaning to remove sludge, debris, and standing fluids, and the instal-
lation of any staging and lighting that may be required shall be accomplished by the ship or applicable host facil-
ity prior to conduct of the survey as described in paragraph 4-2.2.

3-2.1 Tank and Void Initial Periodicities (MRC G1N5 Only). The limited availability, planning, and expense
associated with manned entry into tanks and voids to perform surveys results in periodicity requirements that dif-
fer from MRC G1N6 survey areas. Tank and void initial survey periodicities are based on coating time-to-failure
and age degradation curves using historical assessment data. The intervals are chosen in order to balance the cost
of frequent surveys with the risk associated with a longer survey interval. The age degradation curves that were
used to assign the tank and void survey periodicities tabulated the percent of coating survival over a time inter-
val in years.

For tanks and voids, the periodicities listed in Table 3-1 shall be used as initial survey times, with the clock
starting (or time zero) as defined below:

a. Newly-Built Vessels: Commissioning Date, or a date of approximate initial exposure to the tank service
fluid as selected by the Planning Activity.

b. In-Service Vessels: Date that the tank or void has been closed out or received final acceptance of a com-
plete coating replacement.

After the initial surveys are completed, subsequent survey periodicities are based on the conditions found of
the coating system and structure, as described in Chapter 6.
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3-2.2 General Structures Periodicities, MRC G1N6 Only. Periodicities for MRC G1N6 Level 1 and Level 2
surveys and inspections of general structure other than tanks and voids are stated in Table 3-2. These surveys and
inspections shall be conducted at regular intervals using these time periods unless otherwise directed. The start-
ing date is the commissioning date of the vessel, or a date of approximate initial exposure to the service envi-
ronment as selected by the Planning Activity.

Table 3-1 MRC G1N5 Tank And Void Survey Periodicities

Type of Service Survey Periodicity1

JP-5 Contaminated/Settling/Purifier Drain tank; includes CVN JP-5 Purifier Drain Sump tanks 36 months
CHT and VCHT tanks 48 months
Ballast tanks (including List Control) 72 months
Compensated Fuel tanks 72 months
Floodable Voids (Includes Damage Control Voids on CVNs) 72 months
Waste Water & Plumbing Waste Drain tanks 72 months
Bilge Oily Waste Tanks, Contaminated Oil tanks 72 months
Potable Water tanks 72 months
Fresh Water tanks associated with steam propulsion plants (non-CVN ships only) 72 months
High Pressure Watermist Fresh Water Storage tanks 72 months
Sponson Voids (Aircraft Carriers, LHD’s, LHA’s) 72 months
Non-Floodable Voids and Cofferdams: 4th deck or below on aircraft carriers and 2nd deck or
below for surface ships

72 months

Catapult Trough Wing Voids and Catapult Water Brake tanks (Aircraft Carriers) 72 months
MOGAS tanks3 72 months
JP-5 Service tanks 96 months
Fuel Oil Storage and Service tanks5 120 months
JP-5 Storage tanks (Including CVN JP-5 or Ballast Tanks, and CVN JP-5 Overflow or Ballast
tanks)

120 months

LO and Hydraulic Oil tanks, and LO Sump tanks (Integral to Structure)2 120 months
Non-Floodable Voids: above 4th deck on aircraft carriers and above 2nd deck on surface ships 120 months
Chain lockers and Their Sumps (Aircraft Carrier) 144 months
Chain lockers and Their Sumps (Other than Aircraft carriers) Note 4
LCS-2 Class Uncoated Aluminum Tanks and Voids Note 6
NOTES:
1. Tank and void survey periodicities are allowed a tolerance of up to 12 months. For ships currently in a mainte-

nance availability, when the allowed tolerance period ends within the availability window, an additional tolerance
period extending to the end of the ongoing availability is allowed.

2. LO and hydraulic oil tanks are not painted. MRC G1N5 Level 1 survey of these tanks is still required; how-
ever, the coatings portion of the survey may be disregarded.

3. Portable or rack-mounted MOGAS storage containers are not inspected per this manual.
4. To be accomplished during each regularly scheduled CNO drydock availability.
5. Planning Activities may require 72 month initial survey periods for specific FO storage and service tanks by

ship class, when the maintenance history shows that those tanks are prone to more frequent contamination and
corrosion due to their configuration and service profile.

6. Accomplish during each regularly scheduled CNO drydock availability, but not longer than the periodicity for
the applicable type of service listed in this table.
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Table 3-2 MRC G1N6 General Structure Survey Periodicities

Type of Service Survey Periodicity

Critical Corrosion and Structural Integrity Areas (CCSIA) specific to ship class identified in
the CMP and not identified here

36 months

Machinery Compartments: Areas above the bilge region 36 months
Bilge Regions: Any bilge region of any type of compartment (e.g. machinery compartments,
pump rooms, shaft alleys, etc.)

36 months

Bilge Wells and Sumps 36 months
HVAC and Combustion Air Intakes/Intake Plenums (Supply) 36 months
Combustion Air Uptakes (Exhaust) 36 months
AFFF Stations (Deck, foundations, and coamings only)1 36 months
Arresting Gear Foundations (Aircraft Carriers) 36 months
Helicopter RAST or ASIST System Track Troughs (MRC 2BF8) 36 months
Topside Radar Cross Section Reduction (RCSR) voids and enclosures 36 months
Exterior underwater hull shell plating and appendages including bilge keel7 36 months
Exterior underwater hull shell plating and appendages including bilge keel7 Note 5
Interior compartments below waterline with one or more boundaries serving as hull of ship,
not otherwise listed here

48 months

Cross-Flooding Ducts (CG47, DDG51 Classes Only) 72 months
Well Deck Overheads (Amphibious Ships) 72 months
Well Decks: Decks and bulkheads behind batterboards/beachboards 72 months
Well Deck Stern Gates 72 months
HVAC Outlet (Discharge) Plenums, Trunks, and Fan Rooms 72 months
Propulsion Plant Vent Plenums (CVNs Only)2 72 months
Jet Blast Deflector Pits, Catapult Exhaust Blowdown Trunks, Barricade Stanchions and Wells
(Aircraft Carriers)

72 months

Exterior structure surfaces above waterline, including Masts, Towers, Islands, Foundations, and
Aircraft Elevators (excludes freeboard coatings)

72 months

Level 2 Inspections3

DDG-51 Class bows 25 months
Aluminum alloy superstructures and deckhouses 27 months
FFG-7 Class main and auxiliary machinery rooms 27 months
Aircraft elevators- CVNs only 36 months
Aircraft elevators- Non-CVN 72 months
Freeboard (CVN’s Only) Note 4
Exterior underwater hull shell plating & appendages, including bilge keels and sea chest
internals

Note 6

NOTES:
1. AFFF Stations are CCSIAs. When they are not assigned a unique compartment number on a class of ships, and

are instead located within another compartment, the AFFF Station within that compartment shall be designated a
CCSIA on that class of ships by the Planning Activity, and the MRC G1N6 survey task pushed accordingly.

2. CVN propulsion plant vent plenums shall be surveyed in accordance with this manual, but the data reporting
and disposition shall be as described in paragraph 1-3 (Scope).

3. Refer to NSTM Chapter 100 for Level 2 inspection requirements. When required periodicities of Level 1 and
Level 2 surveys and inspections coincide, perform as a single event.

4. To be accomplished 12 to 18 months prior to a docking availability.
5. 18-24 months prior to CNO drydock availabilities.
6. Perform each time ship is docked.
7. Procedures and disposition of visual survey of underwater hull shall be in accordance with the Underwater Hull

Ship Husbandry Manual, S0600-AA-PRO-170, as per NSTM Chapter 100.
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3.3 SITUATIONAL SURVEYS.

3-3.1 Level 1 Surveys of Opportunity (MRC G1N5 Only). A Level 1 survey of opportunity is defined as an
optional survey performed in between scheduled surveys of a tank or void, when the subject compartment is
opened and entered to support either scheduled or unscheduled maintenance on systems or components contained
within, independent of the structure or coating system.

A Survey of Opportunity is not required when a tank or void has been opened,
but not prepared for manned entry.

During a survey of opportunity, the full range of cleaning or pressure washing of surfaces, removal of inter-
ferences, and installation of staging and lighting that may normally be provided in preparation for a scheduled
tank and void survey generally may not be available, since the scope of these support services may have been
limited to provide access only to the specific area or equipment that was the cause for entry. The scope of the
survey of opportunity must be to the maximum extent practical within the limited areas that have been made
safely accessible, using the available lighting or portable lighting provided by the surveyor.

3-3.2 Extended Repair Availability Level 1 Surveys (MRC G1N5 Only). During extended repair availabilities
many tanks and voids may have been opened and available for survey for an extended period of time. For those
tanks and voids with either unknown material conditions, or that were overdue for their periodic surveys a Level
1 survey shall be performed within the 0-20% availability completion time frame to determine if any structural
damage is present that will require a Level 2 survey and possible repairs during the current availability. Refer to
Chapter 6 for making dispositions of the survey results.

3-3.3 Post Damage Level 2 Inspections. Following an event that resulted in readily observable damage to ship
structure, or the potential for structural damage in areas that cannot be observed (such as collision, tug strike, or
grounding), an emergent Level 2 inspection shall be conducted in accordance with NSTM Chapter 100. The tim-
ing of this inspection relative to continued operation of the ship shall be determined on a case basis between the
local engineering authority and the NAVSEA Structures Technical Warrant Holder.

3-3.4 As-Arrived Surveys (MRC G1N5 Only). An As-Arrived Level 1 or Level 2 survey or inspection is one
that is conducted at the start of a maintenance availability (or other docking initiative) prior to the execution of
previously scheduled full blast and paint maintenance action. This survey or inspection serves three purposes: 1)
It provides an opportunity to de-scope the preservation work in the event that the current condition found is sub-
stantially better than previously estimated; 2) It provides additional data for performance analysis; and 3) Emer-
gent structural or other “Repair Before Closing” (RBC) discrepancies not originally in the scope of work for the
subject tank or void can be identified early in the availability.

A Level 2 inspection, conducted after blasting but prior to painting, is mandatory if all of the following con-
ditions have been met:

• The compartment had a Condition P4 rating in its prior assessment, and

• Structural repair work had not already been planned for the affected area as a result of the prior assessment,
and
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• The prior assessment with the Condition P4 rating had been performed more than 12 months prior to the
start of the maintenance availability, and

• No touch-up painting had been performed in the prior availability as a result of the Condition 4 rating.

The following compartments are exempt from the above Level 2 inspection
requirement; however, they may optionally have this inspection performed at the
discretion of the maintenance team, if judged to be prudent based on initial
observations of the tank or void at the time it is opened.

• Non-floodable dry voids

• JP-5 Storage and Service Tanks

• Non-compensated FO Service and Storage Tanks

The blasting that is performed prior to the conduct of the Level 2 inspection may be an interim “clean-up
blast”, such as SSPC-SP 6 Commercial Blast Cleaning or SSPC-SP 14 Industrial Blast Cleaning, rather than the
SSPC-SP 10 Near-White Blast Cleaning that is required at the time of painting.

An As-Arrived Level 1 survey, conducted prior to blasting, is mandatory if:

• The compartment had a Condition P2 or P3 rating in its prior assessment, or

• The compartment had a Condition P4 rating in its prior assessment and touch-up painting had been per-
formed in the prior availability

3-4. CONDITION-DIRECTED REPEAT SURVEYS (RE-SURVEYS) (MRC G1N5 ONLY).

Condition-directed re-surveys are only applicable to tanks and voids due to the limited availability, planning,
and expense associated with entry into these compartments.

A condition-directed survey is a repeat survey conducted at a specified interval based on the previously
documented material condition of an area. Chapter 6 provides the requirements for determining re-survey inter-
vals based on material condition data collected during a previous overall assessment. The specified re-survey
interval may be equal to or shorter than the initial full survey periodicity described in paragraph 3-2, based on
the actual conditions found and other factors. A re-survey at a shorter interval than the periods described in
paragraph 3-2 may be warranted under the following conditions:

a. The material condition of the coating system and degree of corrosion documented during the previous over-
all assessment shows initial stages of gradual degradation that have exceeded the criteria for that area
described in Chapter 6, but do not yet require complete blasting and replacement of the coating system. This
includes those tanks that were previously assessed without actual human entry using the Tank Monitoring
System (TMS) or Insertable Stalk Inspection System (ISIS) described in paragraph 3-6.1, and where those
systems indicated coating failure beyond the limits described in paragraph 6-5.

b. Where the extent of continued substrate material loss, projected to the time of the next available period to
make repairs, exceeds the maximum allowable wastage limits as required in NSTM Chapter 100.

T9630-AB-MMD-010

3-7

Downloaded from http://www.everyspec.com



c. Where the condition of the coating system is better than expected, but nearing the end of useful life based
on historical performance data.

d. Where re-examination of touch-up painting, temporary repairs, or repairs of suspect quality, is required to
reduce the risk of undetected premature failure.

3-4.1 Re-Survey Period For Tanks and Voids With Repaired Coatings. Once a coating starts to fail, degradation
is progressive. Coating touch-up repairs, whose scope are defined in paragraph 1-5.2.3, are temporary measures
that do not provide the full protection and longevity of either the original coating, or a complete coating system
replacement with its accompanying surface preparation and quality assurance oversight requirements. However,
touch-up coating repairs in areas of localized coating damage do serve to prevent structural corrosion until such
time that either the touched-up coating fails or the entire compartment coating system is replaced.

The performance of touch-up coating repairs in tanks and voids in the areas of localized coating damage does
not alter the condition-based re-survey periodicities required in Chapter 6 and Table 6-1.

3-5. SCHEDULING LEVEL 2 INSPECTIONS.

3-5.1 Condition-Based Level 2 Inspections. A condition-based Level 2 inspection in accordance with NSTM
Chapter 100 is to be performed as a result of the Level 1 survey overall assessment, or if there are other reasons
to suspect physical damage to the structure, or as otherwise directed. When the results of the Level 1 survey show
that there is evidence of excessive corrosion resulting in thinning/wastage, buckling, distortion, cracking, or pit-
ting of the ship’s structure, a Level 2 inspection shall be conducted. These types of structural deficiencies may
also be present in areas with intact coating systems, either as a result of a prior finding and determination that
the deficiencies were within acceptable limits, or due to past practices where unacceptably degraded structure was
not documented, or where re-coating was performed without prior repair of the structure. This is illustrated in
Figure 3-1. A Level 1 survey of a tank or void that results in a corrosion condition rating score of P4 (described
in paragraph 4-4) for a specific zone of the compartment is most likely to require a follow-up Level 2 inspection
and ultrasonic thickness gauging.
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Figure 3-1 Painted Structures That Should Have Been Previously Repaired
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As described in paragraph 4-5.5, ultrasonic thickness gauging data may have been collected during the Level
1 survey to further characterize thinned/wasted areas of structure, and this data may be used to help make a
determination as to whether a Level 2 inspection is required. This data shall be made available for use by the
Level 2 Inspector as a part of their analysis.

When a determination is made during the conduct of a Level 1 survey that a Level 2 inspection is required, the
local engineering authority shall be notified as soon as possible. The findings of the Level 2 inspection shall
be reported to the local NSA and applicable Planning Activity within 15 working days of the date of discov-
ery of the potential structural deficiency(s) by the Level 1 surveyor.

3-5.2 Time-Directed (Periodic) Level 2 Inspections. NSTM Chapter 100 requires scheduled periodic Level 2
inspections of specific areas of concern on certain ship classes with known structural degradation issues. Refer
to NSTM Chapter 100 and the applicable CMP tasks for additional information.

3-6. NON-MANNED ENTRY ASSESSMENTS (MRC G1N5 ONLY).

Non-manned entry assessment systems have been developed to reduce costs and do not require human entry
and gas free certification. Two types of systems have been developed to determine the condition of coatings
within tanks and voids. They are the Tank Monitoring System (TMS), and the Insertable Stalk Imaging System
(ISIS). Each of these systems also has associated software that analyzes the data produced by the systems and
provides a rating. Each system has specified limits as to where they have been installed or can be used as
described below. Seawater ballast tanks with low geometric complexity (see Table 3-4) are the single type of
compartment where the applicability of these systems overlaps and where they may be able to complement each
other.

A common rule for both of these systems is that their output may be used to determine if the coating condi-
tion is satisfactory, and therefore more costly manned entry into the tank or void can be deferred. Once the out-
put from either system exceeds its specified limits, this indicates that a degree of coatings failure and corrosion
in the tank or void has been reached such that the next assessment required must be a manned-entry Level 1 sur-
vey. Chapter 6 provides the detailed disposition requirements for ISIS-based results; the disposition of TMS
results is described below.

Personnel using ISIS and its software package to conduct assessments and make follow-up determinations
shall be qualified as described in Chapter 2. In addition, these personnel shall be trained on the ISIS system and
its software. Personnel using the TMS and its software need not be qualified inspectors as described in Chapter
2, but do require training on the system and its software.

3-6.1 Tank Monitoring System and Tank Ranking Algorithm. NAVSEA SG350-AD-MMC-010 is the Technical
Manual for the Tank Monitoring System (TMS). The TMS may also be called the Tank Corrosion Monitoring
System (TCMS) on some ships. The Tank Monitoring System (TMS) is currently installed in the seawater bal-
last tanks listed in Table 3-3.

The Tank Monitoring System (TMS) and Tank Ranking Algorithm (TRA) provide a means to determine if
active corrosion is occurring in a seawater ballast tank without the need for opening or entry to the tank. The
results can be used to determine if a manned entry assessment is required.

The system consists of one or more instrumented sacrificial anodes (zinc or aluminum) and up to five silver/
silver chloride reference cells that are all connected via cabling to a battery-powered data logger. A typical con-
figuration is shown in Figure 3-2. It operates on the principle that the more coating failure that occurs, the more
bare metal area is exposed, and therefore the sacrificial anodes produce greater current output as they corrode to
protect the gradually increasing area of bare metal. The instrumented anodes measure the electrical current
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between the structure and the anodes. Increasing current outputs over time indicate an increase in the amount of
bare structure. The reference cells measure the mixed potential in the tank, which approach more positive values
with an increase in exposed metal. The system can only record data for the surfaces that are immersed in seawa-
ter; therefore, two or more reference cells are always required, to provide for monitoring at varying fill levels of
the tank.

Tank Top Conditions and TMS Ratings: The condition of the coatings on the tank top plating is generally not
taken into account in the TMS ratings. Although ballast tanks are never completely filled (i.e. “pressed”) with
seawater to the top due to the risk of structural damage inherent in such a practice, they are typically filled to
their maximum allowable levels for periods of 24 hours or more at least once a year in normal service.
Depending on the specific tank configuration and the location of the highest-mounted reference cell within the
tank, the condition of the coating on the lower portions of stiffening elements that are affixed to the overhead
tank top plating are accounted for in the TMS rating, provided that they are immersed in seawater when the
tank is full.

If the maintenance activity is aware that a tank with the TMS installed has not been pressed for at least 24
hours within the year prior to retrieving the data, then they should request the ship to do so; otherwise, the
TRA software will rate that tank as “Red” (see paragraph 3-6.1.1 below) due to the condition of the upper part
of the tank being unknown.

Blisters and TMS Ratings: Unbroken blisters have no effect on the TMS ratings, regardless of their size or fre-
quency. Broken blisters are taken into account in the TRA in determining the final rating.

The data logger is generally installed just outside the tank. It records the applicable data over time and has
the capacity to store up to 3 years of data when a 30-minute interval sampling rate is used in the system set-up.
Maintenance personnel can then periodically retrieve the data for analysis using the TRA. The TRA may be
uniquely configured for each tank based on its geometry and surface area.

The hardware and software required to download and analyze the TMS data has been provided to the appli-
cable maintenance activities for those ships that have TMS installed. The hardware required consists of a stand-
alone notebook computer and a cable to interface between the computer and data logger. A TRA software user’s
guide is provided to the maintenance activity in conjunction with system training. Training typically consists of
one day of classroom and one day of shipboard instruction.
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Figure 3-2 Typical TMS Installation In Tank (Top) and Data Logger (Bottom)
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3-6.1.1 Tank Monitoring System Usage Requirements. The RMC or other responsible and qualified mainte-
nance activity personnel shall download and analyze data from installed seawater ballast tank TMS’s using the
TRA every 18 months (± 4 months). Planning Activities shall use CMP “push” tasks to schedule this. The fol-
lowing requirements apply based on the analysis results, as illustrated in Figure 3-3:

• TRA Analysis = Condition Green: There is little or no active corrosion occurring within the ballast tank.
Since the TMS is unable to resolve and identify key localized deficiencies such as the coating condition on the
tank top plating, the growth or spread of unbroken blisters, or a badly worn or holed sounding tube striker
plate, the following requirements apply:

a. If the next 18 month period does not coincide with a normally scheduled MRC G1N5 survey, no special
action is required. Continue to collect TMS data at the next 18 month period.

b. If the next 18 month period coincides with the initial 72-month MRC G1N5 survey after the tank had
been fully coated, then the 72-month manned-entry MRC G1N5 survey may be deferred. Continue to col-
lect TMS data at the 72 month period.

c. If the next 18-month period coincides with the 2nd MRC G1N5 survey after the tank had been fully
coated (i.e. 144 months after the tank had been coated), the MRC G1N5 survey shall not be deferred, and
shall be a manned-entry survey.

• TRA Analysis = Condition Red. There is a high probability of coating failure and active corrosion in the
tank or the tank has not been pressed for an extended period of time and the condition can’t be reliably rated.

Figure 3-3 TMS Relationship to MRC G1N5 Surveys
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a. If the next 18 month period does not coincide with a normally scheduled MRC G1N5 survey, then a spe-
cial manned-entry MRC G1N5 survey shall be pushed and performed no later than 18 months from the
Condition Red rating.

b. If the next 18 month period coincides with a normally scheduled MRC G1N5 survey, then that survey shall
be performed as-scheduled, and shall be a manned-entry survey; i.e. a non-manned entry ISIS survey shall
not be substituted.

TMS TRA reports shall be provided to the applicable Planning Activity to enable the data to be properly
recorded in the CCIMS database. Results and conclusions from the use of the TMS and TRA shall be recorded
in the CCIMS database as follows:

• Condition Green: Assign the tank an overall Condition 1 rating. Disregard or mark all other data fields as
“N/V” (not validated). Note in the comments field that the data record was a result of TMS data collection.

• Condition Red: Assign the tank an overall Condition 3 rating. Disregard or mark all other data fields as
“N/V” (not validated). Note in the comments field that the data record was a result of TMS data collection,
and that a manned entry MRC G1N5 survey has been requested.

Note that the output from the TMS does not enable the determination as to whether a Level 2 inspection
should be requested in a tank; this determination can only be made during a follow-up manned Level 1 survey.

Table 3-3 Ballast Tanks with TMS Installed

Tank Compartment Number Tank Geometric Complexity per Table 3-4

LPD-17 Class
6-188-3-W High
6-188-4-W High
6-193-1-W High
6-193-2-W High
8-10-0-W Moderate
8-33-0-W High
8-48-0-W High
8-128-0-W High

DDG-1000 Class
5-34-0-W High
5-61-3-W Low
5-61-4-W Low
6-76-1-W High
6-76-2-W High
6-103-1-W High
6-103-2-W High
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3-6.2 Insertable Stalk Imaging System and Corrosion Detection Algorithm. The Insertable Stalk Imaging Sys-
tem (ISIS) and its associated Corrosion Detection Algorithm (CDA) software are used to quantify and assess the
coating condition and corrosion damage in coated steel potable water, ballast tanks and dry voids. The ISIS cam-
era collects high quality digital images of the surfaces that are then processed using the CDA either on or off-
ship using the software graphical user interface. The CDA performs a quantitative image analysis to determine
the percentage of the area affected by corrosion. The results from the CDA algorithm eliminate much of the sub-
jectivity of human inspectors, resulting in greater accuracy and repeatability, particularly where the percentage of
the area affected by corrosion is very low.

The complete ISIS and CDA system as provided to RMC’s consists of the camera with a built-in light source,
a universal hatch (manhole) mounting assembly and stalk system with cabling, the software, and a ruggedized
portable computer with a control mechanism for the stalk-mounted camera. An example of its use is shown in
Figure 3-4.

The CDA software produces a coatings inspection report that provides the overall percentage of the tank sur-
face area affected by corrosion. The CDA software and report also provides a means for the operator to add com-
ments for any discrepancies or other factors noted in the photographs.
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Figure 3-4 Example of ISIS Tank Assessment Without Human Entry
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3-6.2.1 Confined Space Requirements for Unmanned Entry ISIS Use.

Current ISIS equipment is not explosion proof and has not been tested for use in
flammable gas and potentially explosive atmospheres.

When conducting unmanned/non-human entry MRC G1N5 Level 1 surveys using the current ISIS equipment,
its use shall be limited to ballast tanks, potable water tanks, and dry voids. Tank cleaning and gas-free certifica-
tion for human entry is not required, but the requirements defined in NAVSEA letter 4700 Ser 05P2/085 dated
14 August 2007, summarized below, shall be met.

• Without full gas free certification, ISIS shall only be used in potable water tanks, ballast tanks and dry
voids.

• Potable water tanks, ballast tanks and voids shall be tested for flammable gases and potentially explosive
atmospheres by an OSHA or Navy competent person qualified in accordance with NAVSEA Technical Manual
S6470-AA-SAF-010, NSTM Chapter 074 Volume 3, or 29 CFR 1915 Subpart B prior to inserting the ISIS
camera into the tank.

• Under no circumstances will any person enter a confined or poorly ventilated space unless the space has
been certified “safe for entry” by a Navy Gas Free Engineer or Marine Chemist in accordance with the docu-
ments noted above.

• When opening, and working around opened tanks and voids, all safety requirements for working near con-
fined spaces as outlined in the documents above shall be met.

• Tanks and voids identified by ISIS as having questionable or unsatisfactory results will require additional
action that may involve manned entry.

• Strict adherence to the above confined space requirements for safe insertion of ISIS must be enforced to
maintain personnel and equipment safety.

3-6.2.2 ISIS Usage Requirements and Limitations For Unmanned Use.

Substituting ISIS for a mandatory manned entry G1N5 task pushed by the Plan-
ning Activity requires the applicable Planning Activity concurrence prior to
execution.

ISIS shall not be used as an acceptable alternative to manned-entry surveys in
aluminum tanks or voids, whether they are coated or not. ISIS and the CDA are
designed to analyze rust corrosion products from steel structures only.
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Unmanned entry ISIS use shall be limited to coated steel potable water tanks, ballast tanks and dry voids. If
a tank or void has already been opened and certified as safe for human entry during an availability where an
unmanned ISIS assessment task was planned, then a manned entry MRC G1N5 survey shall be conducted in that
tank or void instead.

The ISIS/CDA system is only capable of analyzing the condition of surfaces that are within the line-of-sight
of the camera; therefore, it is to be used as a screening tool to decide whether tanks and voids must be entered
to perform more thorough assessments. If a tank or void has multiple manholes/access points, then ISIS shall be
used at each access point in order to increase the effective area of coverage and therefore the accuracy of the
results.

ISIS shall not be used as an acceptable alternative to manned-entry surveys in
chain lockers, since a significant portion of the primary ship structure in chain
lockers is often obscured from the camera line-of-sight by perforated secondary
protective plating or sheathing.

The probability of detecting coating damage and corrosion outside of the line-of-sight of the camera
decreases as the structural complexity of the tank or void increases and lower percentages of the total surface
area are observable. Structural complexity is characterized in terms of the ability to conduct line-of-sight assess-
ments using remote assessment technology within various tank and void structural geometries.

In order to ensure that undetected coating failure and corrosion does not cause wastage of the underlying steel
over time, more complex tanks and voids shall be subject to a follow-up human-entry MRC G1N5 survey of the
entire compartment within the guidelines of acceptable risk delineated in Table 3-4, the ISIS Utilization Proto-
col. This protocol delineates risk factors for each ISIS/CDA-determined overall tank or void condition rating in
various complex structural geometries, and identifies the associated risk of not following up with a manned-entry
assessment to verify the ISIS/CDA assessed value. Refer to paragraph 6-5 for re-assessment and maintenance
requirements as a result of unmanned ISIS/CDA inspections.

An unmanned ISIS assessment is not equivalent to a manned-entry MRC G1N5
survey, but the results shall still be entered into the CCIMS database. The ISIS
CDA report returns one single overall Condition score (P1-P4) based on its
analysis of all of the images collected. This score shall be applied to all four sur-
vey zones as a data convention in CCIMS. Other data elements (blocks on the
MRC G1N5 data collection form) that cannot be completed due to the limited
nature of the ISIS procedure and report shall be recorded as “Not Validated”
(NV). The use of ISIS shall be noted in the comments and in the CCIMS record.

In addition to the coating and corrosion condition data provided by ISIS/CDA, personnel reviewing ISIS/
CDA reports of unmanned tank and void assessments shall review the photographs for evidence of deficiencies
in components present in these compartments as described in paragraphs 4-3.2 and 4-3.3, and shall document
them in GR2K maintenance action forms as needed. For example, if an ISIS photograph shows that a tank level
indicator (TLI) cable was broken, it shall be documented on a GR2K.
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A CDA software-compatible handheld digital camera is also available for use
during human-entry Level 1 MRC G1N5 surveys of tanks and voids. When
images from this camera are processed by the CDA software, the CDA-produced
report described above can be used to obtain highly accurate estimates of the
overall and localized corrosion damage areas. This report can be used to supple-
ment the MRC G1N5 assessment data, but the surveyor is still required to com-
plete the assessment data collection form.

Table 3-4 ISIS Utilization Protocol

Complexity - High
See Note #1a

(Approx. surface area in line-
of-sight 0%-33%)

Complexity - Moderate
See Note #1b

(Approx. surface area in line-
of-sight 34%-65%)

Complexity - Low
See Note #1c

(Approx. surface area in line-
of-sight 66%-100%)

Risk Factor (RF) - Low/Moderate/High See Notes 2 and 3
Condition 1 Low Low Low
Condition 2 Moderate Moderate Low
Condition 3 High High Moderate
Condition 4 High High High

Notes:
1. Tank Complexity is defined in terms of tank structural geometry and the line-of-sight ability to assess tank coat-

ing condition by use of remote assessment technology:
a. High - Tank structurally defined by a combination of more than one non tight (NT) swash bulkhead OR NT

swash decks - AND full depth NT longitudinal girders, full depth NT transverse floors, OR full depth side webs
dividing the tank into multiple cell structures. High complexity tanks have more than two cellular bays formed by
NT longitudinal, transverse, or horizontal boundaries. Example: CVN double bottom tanks or JP-5 side tanks.

b. Moderate - Tank structurally defined by a combination of not more than one NT swash bulkhead or deck OR
more than one full depth NT transverse or longitudinal girders or bulkheads, OR typical framing including mul-
tiple non-full depth transverse web frames, deck transverses, shell transverse or longitudinal girders, and longitudi-
nal stiffeners and shell stringers. Moderate complexity tanks have no more than two cellular bays, but may have
multiple bays of non-full depth webs, transverses, or girders.

c. Low - Tank structurally defined by a combination of standard framing (BHD stiffeners, shell stringers, deck
longitudinal etc.) with no more than one deep transverse or longitudinal girder, web frame, or shell transverse, and
typical shell stringers, longitudinal stiffeners and bulkhead stiffeners. Low complexity tanks are one cellular bay
formed by full depth tight boundaries and no more than two non-full depth bays formed by web frames, deck
transverses, longitudinal girders, etc. Tanks with more than two non-full depth bays are considered moderate com-
plexity.

2. Tank “Risk Factor” is based on a MIL-PRF-23236 Type VII (edge-retentive, Ultra-High Solids (UHS)) coating
system applied in tank and on as-assessed ISIS assessment values of < 2% visible degradation to overall coatings.

3. Risk Factor (RF-Low/Moderate/High) delineates risk in the inspection process utilizing ISIS remote technology
to assess and determine overall tank coating condition and identifies the associated risk of not following up with a
man-entry inspection to verify assessed value.

Note that the high-resolution photographs in the report produced from the ISIS CDA for a tank or void that
was assessed without human entry can be reviewed by a qualified Level 1 Surveyor to make a determination as
to whether a Level 2 inspection should be requested to evaluate discrepancies shown in the images. However,
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this determination cannot be made for any surfaces of the tank or void that were not photographed. When a Level
2 inspection is judged to be necessary for a tank or void that was assessed using ISIS without human entry, this
finding shall be reported via a GR2K to the local engineering authority as soon as possible for action.
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CHAPTER 4

CONDUCT OF SURVEYS

4-1. GENERAL.

General instructions for conducting surveys are contained in MRC’s G1N5 and G1N6. These MRCs require
the completion of the applicable data forms (Refer to Chapter 5) that contain fields for collecting the data for
subsequent entry into the CCIMS database, and information that is required to write actionable maintenance can-
didate recommendations on Material Assessment Forms (MAF)/OPNAV 4790/2K (“Go Repair 2-KILOs,
GR2K”). Maintenance planners will use the data to determine the type and extent of maintenance or repair
needed, following the requirements and guidance provided in Chapter 6 of this manual. In addition to the stan-
dard forms associated with the MRCs, individual ship class TYCOMs, in conjunction with their respective Plan-
ning Activity, may create and require the use of customized data collection forms tailored to a specific area for
a given ship class.

The requirements and guidance in this Chapter are provided to supplement the information currently provided
in the referenced PMS MRCs.

4-1.1 Survey and Inspection Requirements. The primary purpose of periodic structural surveys and inspections
is to provide for appropriately timed detection and quantification of the extent of any degraded coating systems
and structure, in order to prevent uncontrolled deterioration in the integrity and performance of ship structure.
Structural system surveys and inspections shall be conducted in accordance with PMS MIP 1231/005 MRC G1N5
for tanks and voids, PMS MIP 1000/005 MRC G1N6 for general structure, and any other system/location-specific
PMS MRC’s described herein. As described in paragraph 1-5.1.3, the MRCs provide for Level 1 surveys that are
generally visual surveys of coatings and structures performed with the use of basic inspection tools, and for Level
2 inspections that are to be conducted if a Level 1 survey identifies a suspected structural deficiency. Level 2
inspections may also be required if evidence of structural damage precludes the necessity of a Level 1 survey, or
for specific known problem areas, or as otherwise directed.

These surveys and inspections are focused on coated and non-coated ship structure and foundations, and shall
be conducted by trained and certified surveyors and inspectors in accordance with the requirements of Chapter
2. Temporary services such as de-watering of bilges, installation of scaffolding, the use of man-lifts, or the
removal of interferences may be required to support the surveys and inspections as detailed in this Chapter of the
manual.

The associated CMP assessment task for any given compartment shall not be recorded as completed and
closed-out until all the requirements of the MRCs are satisfied. This may include the accomplishment of both a
Level 1 survey and a Level 2 inspection, as described herein.

All coating systems and structures found in degraded condition shall be assessed for repairs in accordance
with Chapter 6, and NSTM Chapter 631 and Chapter 100 requirements.

4-1.2 Scope of Level 1 Surveys. The scope of all Level 1 surveys shall include all structural members and their
welds. These include shell, deck/overhead, and bulkhead plating; longitudinal and transverse framing and stiff-
eners or stringers; structural stanchions; machinery foundations; and the support structure for deck gratings,
walkways, catwalks, and ladders. All pockets and sumps within a compartment shall be included in the survey.
The focus of the MRC G1N5 and G1N6 surveys is the condition of coating systems and structural systems, and
the proper identification of any failure modes in these systems that will affect their reliability. The surveyors and
inspectors shall inspect these two systems separately in order to completely fulfill the task.
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a. MRC G1N5:

Coating System Condition:
Coating maintenance actions are based on the overall assessed condition of the tank or void. The condition
of coatings and the extent (by area) of corrosion of the structure shall be based on estimates of the percent-
age of affected surface areas. Rating scores shall be determined and reported for each of four defined “zones”
of the tank or void as described in this Chapter.

Structural System Condition:
Whenever structural material loss or damage is found to exceed, or can be reasonably projected to exceed
established criteria, Level 2 inspections or repairs shall be scheduled and accomplished as described in
Chapters 5 and 6 of this manual. Paragraph 4-5.2 of this manual provides the maximum allowable wastage
for steel and aluminum structures as required by NSTM Chapter 100.

b. MRC G1N6:

Coating System Condition:
Unlike MRC G1N5 (tanks and voids), an overall condition rating does not govern all coatings maintenance
actions; rather, separate (independent) maintenance action decisions shall be made for each individual
GR2K prepared recommending coatings maintenance actions. For the purpose of recording completion of the
overall compartment GA2K assessment task, the condition of coatings and the extent (by area) of corrosion
of the structure shall be based on estimates of the percentage of affected surface areas. Rating scores shall
be determined and reported for each of the four defined “zones” as described in this Chapter.

In addition, each discrete individual area of damaged or failed coatings and corrosion, and the recommended
repairs shall be reported in the comments section of the survey form and shall be used to generate repair
2-KILO maintenance actions. Damaged areas of coatings 1 square foot or greater shall be reported. For dam-
aged areas of coatings less than 1 square foot, surveyors shall consider the location and associated potential
risks of continued corrosion in determining whether to document and recommend repair actions. For each
recommended GR2K coating repair action reflected in the comments section of the survey form, the surveyor
shall also provide a P-number condition rating score as described in this Chapter.

Structural System Condition:
Whenever structural material loss or damage is found to exceed, or can be reasonably projected to exceed
established criteria, Level 2 inspections or repairs shall be scheduled and accomplished as described in
Chapters 5 and 6 of this manual. Paragraph 4-5.2 of this manual provides the maximum allowable wastage
for steel and aluminum structures as required by NSTM Chapter 100.

4-1.2.1 Uncoated Aluminum Surfaces. Some Naval vessels have aluminum alloy structures that are not painted.
These uncoated areas may include certain types of tanks, voids, and other compartments or exterior weather
areas. The nature of aluminum alloys is that they will readily form a surface oxide layer, i.e. aluminum oxide, in
both atmospheric and water immersion environments. Over time, the gradual growth (thickening) of this oxide
layer will change the appearance of the aluminum surface from a bright, shiny mill finish to one that appears
gray or mottled. Although this oxide is a corrosion product, as it forms, its rate of growth generally slows as it
gets thicker, and the oxide itself serves as a protective film. Therefore, the mere presence of this oxide film is not
a reportable, maintenance-worthy condition. An example is shown in Figure 4-1.
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There are forms of corrosion other than uniform oxidation in aluminum alloy structures that are of concern
and are to be reported in the results of Level 1 surveys. These include pitting from a variety of possible causes,
accelerated localized corrosion at dissimilar metal interfaces and crevices, exfoliation, and stress corrosion crack-
ing (SCC).

4-1.2.2 Assessment of Outfitting and Other Ship Systems. While the focus of Level 1 surveys is on the condi-
tion of ship structures and their coatings, there are many items of ship outfitting and distributed systems that
either cover the structure, or are directly attached or welded to the structure via their supports, hangers, and
brackets. Therefore, direct or incidental assessment of these items as a part of the scope of Level 1 surveys is
inevitable. Outfitting items include, but are not be limited to, insulation, sheathing, damping, cathodic protection
system components, and ladders. Distributed systems include ventilation systems, piping systems, and electrical
systems. Details of the survey requirements for outfitting and other ship systems are described later in this Chap-
ter.

4-1.2.3 Assessment of Surface Combatant Cross-Flooding Ducts (MRC G1N6 Only). Cross-flooding ducts on
surface combatants are ducts that are enclosed by ship structure that run athwartship in specific locations to pro-
vide for rapid and equalized flooding in order to maintain the stability of the ship in the event of a damage inci-
dent that involves flooding. Some of their openings are too small to permit human entry, but they can be viewed
remotely from each end using strong lighting. An example is shown in Figure 4-2. Where obvious structural loss
or damage is visible via remote observation, but cannot be accessed by the Level 1 surveyor, the surveyor shall

Figure 4-1 Bare Aluminum Water Tank With Acceptable Oxidation
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note the need for specialized inspection techniques as part of any request for a follow-up Level 2 inspection.

4-2. SURVEY AND INSPECTION PLANNING AND PREPARATION.

The performance of shipboard surveys and inspections involves varying degrees of advance planning to gain
access to the specific compartments and areas to be examined, and knowledge and preparation for the inherent
risks that may be associated with each area. In addition, personnel must be prepared with the proper tools, equip-
ment, and forms.

4-2.1 Safety Precautions and Personnel Protective Equipment (PPE). The guidance and general information
that follow concerning safety precautions to be observed and PPE to be used during the conduct of surveys and
inspections may not be all-inclusive; in all cases, the applicable MRC’s (G1N5 and G1N6) provide the require-
ments that shall be followed. Forces afloat shall comply with NAVOSH Program Manual for Forces Afloat,
OPNAVINST 5100.19 series. Requirements for PPE shall be in accordance with OPNAV Instruction 5100.23.
Whenever equipment tag-outs are required prior to the entry or survey of an assigned compartment or area, coor-
dinate with the ship and strictly adhere to applicable tag-out procedures and requirements. Also refer to the
JFMM for tag out/lock out and Work Authorization Form (WAF) requirements.

4-2.1.1 Confined Spaces and Atmosphere Safety. Tanks, voids, cofferdams, and any other confined spaces may
contain dangerous atmospheres that are unsafe to breathe, explosive, or toxic. Observe standard safety precau-
tions and requirements in accordance with Naval Ship’s Technical Manual Chapter 074 (NSTM 074), Volume 3

Figure 4-2 Opening to a Cross-Flooding Duct on CG-47 Class Ship
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- Gas Free Engineering, Technical Manual S6470-AA-SAF-010, Gas Free Engineering Manual, and OSHA CFR
Part 1915, ″Confined and Enclosed Spaces and other Dangerous Atmospheres in Shipyard Employment; Final
Rule.″

4-2.1.2 Tanks and Voids (MRC G1N5). In addition to confined space and atmosphere safety concerns, person-
nel performing tank and void surveys must ensure that all applicable fluid system tag-outs have been completed
and in place before entering a tank or void. This includes, but may not be limited to, tank filling, suction, and
recirculation valve tag-outs, and securing other tanks that could possibly overflow into the compartment being
surveyed.

4-2.1.3 Machinery Compartment and Bilge Safety (MRC G1N6). Machinery compartments and bilge areas
often contain a variety of complex structural and machinery and piping arrangements that will require surveyors
to crawl around and under this equipment, much of them located below the deck plates. Bilges are to be pumped
dry prior to conducting a survey in order to remove all fluids that would prevent an accurate or complete survey.
The surfaces in these areas may be covered with a residual oily film and be extremely slippery. In addition, there
may be extremely hot surfaces, and the environment in the compartment may be a concern for heat stress. The
surveyor must also be aware of rotating shafts and other equipment. Hearing protection will generally be
required. There is no need to enter or open any electrically energized equipment as a part of this survey; there-
fore tag-outs of electrical equipment in machinery compartments is generally not required in order to survey their
coatings and structures.

On CVNs, within the plant there may be areas that are bounded off by yellow and magenta rope or tape.
Secured to the tape or rope will be a sign stating that within that boundary, personal dosimetry is required. Do
not enter that boundary (including the bilge area below or the overhead area above) without personal monitoring
dosimetry and explicit permission to be within that boundary.

4-2.1.4 Combustion Air Intakes and Uptakes (Exhaust) (MRC G1N6). Prior to entry in a combustion air uptake
(exhaust) compartment, the applicable engines must be secured; this may also be required for intakes, due to the
high velocity of the air that may pass through these compartments and the risk of engine foreign object damage
(FOD) from accidentally-dropped objects. Hearing protection will likely be required for any areas where the
engines were not required to be tagged-out. Safety harnesses may be required for any area that must be accessed
via a vertical ladder/rungs equipped with a climber safety rail or similar device. The use of a safety observer
when conducting surveys in these compartments is recommended and may be required

4-2.1.5 HVAC Intake and Exhaust Fan Rooms, Trunks, and Plenums (MRC G1N6). Depending on the specific
configuration and layout, fan rooms and plenums that open to the weather can be subject to high velocity air
passing through these compartments, and the risk of foreign object damage (FOD) to intake (supply) fans from
accidentally-dropped objects. Therefore, for some of these compartments, it may be advisable or required to tag-
out the applicable fans prior to entry into the compartment. Hearing protection may be required for any areas
where the fans were not required to be tagged-out, and eye protection from blowing sand or dirt may also be
advisable.

4-2.1.6 Superstructure/Deckhouses/Islands, Masts, and General Exterior (MRC G1N6). Exterior areas may be
subject to radiation sources and rotating equipment (antennas, radar, fire control, etc.). These should always be
marked by warning placards and paint boundary markings, and the surveyor must always be aware of them. Ship
tag-out and “man-aloft” procedure requirements shall be strictly followed. The use of safety harnesses will be
required for any area that must be accessed via a vertical ladder/rungs equipped with a climber safety rail or
similar device.
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4-2.2 Temporary Services and Ship Coordination. In addition to any safety-required preparations and coordi-
nation described above, the following paragraphs provide additional preparatory requirements and guidance for
conducting surveys including general cleaning, physical access, and area specific considerations.

4-2.2.1 Cleaning. In preparation for a survey or inspection, compartments or areas shall have all liquids, sludge,
slime, dirt and debris removed and shall be cleaned as necessary to allow a complete visual evaluation. Attention
shall be given to ensure that all stiffeners, framing elements, and sumps that could trap and hold fluids have been
cleaned. If these items are not removed and prevent the required level of examination of any area, the surveyor/
inspector is to coordinate removal of obstructions with the ship, and return to that compartment and complete the
examination before the task is considered complete.

If any area cannot be properly surveyed because of excessive dirt, debris, or fluids the surveyor has the right
and responsibility to request additional cleaning, such as low pressure water washing, prior to performing the
survey. If an area is water-washed for cleaning, fresh water shall be used and all wash water shall be removed
and the area dried.

Structures shall not be steamed out as this action can cause damage to the coating system. JP-5 and fuel tanks
shall not be chemically cleaned with solvent emulsifier type compounds, as these chemicals, if not fully removed,
can contaminate coalescer elements in the filter/separator and destroy their coalescing ability.

4-2.2.2 Temporary Staging and Lift Equipment. Temporary staging should not be required to be installed in
order to perform effective surveys in tanks or voids; the surveyor shall make their best estimation of the condi-
tion of remotely-visible surfaces from the best accessible vantage point(s). However, there are some large tanks
and voids, such as CVN damage control voids, where scaffolding may be required to effectively and safely per-
form the Level 1 survey. Lift equipment or scaffolding may be required for other areas to effectively survey the
overheads, particularly in compartments such as well decks and hangar decks, where ducting and other distrib-
uted systems hides structural surfaces from remote observation.

4-2.2.3 Interferences From Stowage. Interior compartments scheduled for survey may contain a variety of
items placed there for storage (either authorized or unauthorized). Examples may include boxes and crates, cable
spools, hawser lines, and many others. If the quantity and placement of these items is such that the surveyor can-
not reasonably work around them to conduct a complete and accurate evaluation, then the surveyor has the right
and responsibility to request assistance from the ship to temporarily move these items during the survey.

4-2.2.4 Bilges (MRC G1N6). All bilge areas, including bilge wells and sumps, shall be pumped dry prior to
survey. Ship’s Force shall be informed of surveys being conducted in the bilge areas, and shall take precautions
not to discharge any fluids to the bilges during the survey. This may require certain systems or components to be
tagged out and secured. A number of deck plates, as determined by the surveyor, may need to be removed to
allow sufficient visibility or access to all of the bilge regions in order to complete the survey of the coatings and
structural components. The surveyor shall request Ship’s Force and/or maintenance team assistance in the
removal of any deck plates. The area of removed deck plates should be roped off to warn personnel of the poten-
tial danger due to loose or removed deck plates. Immediately after the survey, all removed deck plates shall be
reinstalled by the activity that removed them.

4-2.2.5 Amphibious Ship Well Decks (MRC G1N6).

a. Overhead Structure: Lift equipment or scaffolding is required in order to survey the coated structure in the
overheads. This equipment shall be pre-arranged with the ship and the Port Engineer. Note that special safety
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training may be required for personnel to ride in or use this equipment. If required, pressure washing of the
overhead surfaces in order to clean them to facilitate surveys shall follow a locally prepared and approved
control procedure to prevent the wash water from draining through the stern gate to the local harbor or bay
waters, potentially leading to a violation of local environmental discharge regulations.

b. Wing Walls and Decks Under Batterboards/Planking: The bulkhead and deck structures and their protective
coatings are mostly obscured from view by composite or wood batterboards and planking that are bolted to
their surfaces. Therefore, in preparation for performing a MRC G1N6 survey of a well deck, the surveyor must
perform a pre-survey of the well deck and designate specific batterboards and planking to be removed. This
selection should be based on clearly visible evidence of coatings failure, corrosion, or structural damage that
can be discerned with the batterboards or planking in place, and the surveyor’s best judgment and experience.
When no visible evidence of corrosion or structural damage is found, select no less than 5 and no more than
10 batterboards, and no less than 5 and no more than 10 planks for removal, concentrating in areas near the
stern of the ship where exposure to seawater would be most frequent.

Sumps in well decks must also be de-watered in order to properly perform the MRC G1N6 survey.

4-2.3 Tools, Equipment, and Forms. The minimum set of tools, equipment, and forms required to conduct sur-
veys and complete MRC’s G1N5 and G1N6 are listed on each of the respective MRC’s. This paragraph provides
guidance on the purpose of some of the items listed on those MRC’s, as well as some other tools and equipment
that may be useful.

Use of the ball peen hammer and chipping hammer described below is restricted
to Level 2 Inspectors. No hammers shall be used on pressurized system bound-
aries (structural or piping/machinery), including boundaries with an adjacent tank
that is filled with fluid.

• Flashlight: Used for dark areas and for examining the back sides of structural members. A head-mounted
light or headlamp is also helpful, as it allows both hands to be free for other purposes. An additional small
hand-held flashlight is useful in conjunction with an inspection mirror as described below.

• Rags: Use for cleaning away dirt and debris that may obscure the surface.

• Telescoping inspection mirror: Useful in conjunction with a for examining the back sides of stiffener flanges
and framing, and internal areas of built-up foundations, where there is not sufficient access for direct visual
examination. A polished stainless steel inspection mirror is recommended to eliminate the possibility of bro-
ken glass.

• Stiff bristle brush: In conjunction with the putty knife, useful for removing loose corrosion product, rust
scale, loose paint, and other caked-on debris, from either structures or sacrificial anodes.

• Putty knife: Used to probe paint to see how well it is adhered. May also be used to remove corrosion and
rust scale in order to get a better visual indication of the structure condition.

• Telescoping magnet (“retrieving tool”): Useful as a quick-check method to determine if a substrate struc-
ture is steel (magnetic), or aluminum or other materials (non-magnetic).

• Pocket knife: For making small cuts on insulated surfaces, when there is sufficient cause or other evidence
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to suggest extensive paint failure or corrosion beneath. May also be used for probing the condition of partially
consumed sacrificial anodes with a lot of loose corrosion products.

• Ball peen hammer: Used to “sound” a suspect metal structure for integrity while causing little or no dam-
age to any intact coating system. See paragraph 4-5.4 for more information on how to perform sounding.

• Chipping hammer: Used for an obviously heavily corroded and scaled structure, to break away corrosion
scale and expose the sound metal.

• Pit depth gauge: Tool that measures the depth of pitting in structures.

• Tape measure: Used to provide dimensional measurements for areas requiring repainting, or location infor-
mation relative to a known reference point (e.g. “15 feet aft of the forward bulkhead”), or to provide rough
dimensions for follow-up Level 2 inspections or structural repairs. Tape measures should be a minimum of 10
feet long and up to 25-feet.

• SSPC-VIS 2: Pictorial guide to evaluating the degree of rusting on painted steel surfaces.

• Data collection forms: one copy per compartment or area to be surveyed is needed. Data collection and
reporting requirements are provided in Chapter 5, and the forms are provided in Appendices A and B of this
manual. The official and most up to date version will be available from the Naval Forms Online web site at:
https://navalforms.documentservices.dla.mil/

Although not required to conduct the surveys, the following items are highly recommended, as they can pro-
vide more useful or accurate information in the survey report, especially in characterizing degraded areas of
coatings or structure. These gauges would generally only be used in degraded areas.

• Dry Film Thickness (DFT) gauge: Non-destructive gauge used to determine paint thickness. The gauge
must be suitable for the type of substrate material, i.e. steel or aluminum. Basic training in the use of the DFT
gauge is provided in the S-CAT course, and information on the proper use of these gauges and reporting the
data can be found in standard SSPC-PA 2. DFT data may be particularly useful as supplemental information
when the surveyor reports delaminating topcoat layers, to show the thickness of the remaining well-adhered
primer coatings.

• Ultrasonic Thickness (UT) gauge: Non-destructive gauge used to determine structure thickness. For the
purposes of the Level 1 Surveys described in this manual, this data would generally be collected in conjunc-
tion with a recommendation to have a follow-up Level 2 inspection performed as described in NSTM Chap-
ter 100. More detailed information on the types of gauges suitable for this purpose and guidance on their use
are contained in NSTM Chapter 100. Basic training in the use of UT gauges is provided in the S-CAT course.
Note that the use of UT gauges to perform thickness gauging may require the removal of corrosion or paint
in order to get a reliable reading. In most cases where the use of a UT gauge is warranted, the coatings have
already experienced failure.

4-3. SURVEY OF OUTFITTING AND OTHER SHIP SYSTEMS.

The assessment and reporting of the condition of outfitting and distributed systems during the conduct of
Level 1 surveys in tanks and voids is required by this manual and MRC G1N5, as these compartments are gen-
erally only opened and made accessible to accommodate the performance of these surveys. Requirements and
guidelines for the assessment and reporting of the condition of outfitting and distributed systems during the con-
duct of Level 1 surveys in all other compartments and areas under the scope of MRC G1N6 vary with the type
of compartment or area, as described below.
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Obvious deficiencies or damage to non-structural ship systems that cover or are
directly attached to the ship structure, that are found during the conduct of these
surveys and are judged to pose an imminent safety or mission impact risk, shall
be promptly reported to the ship for action.

4-3.1 General Items To Survey (MRC G1N5 and G1N6). Items described in this paragraph can be located in
many of the compartments under the scope of both MRC G1N5 and MRC G1N6 surveys.

4-3.1.1 Ladders. Vertical ladders are commonly located in tanks, voids, access and escape trunks, uptakes and
intakes, and in a variety of exterior locations. Inclined ladders are most commonly located in passageways,
machinery spaces, and exterior locations.

Carefully examine the condition of any ladder feature or support for integrity
before using it. Examine deck and bulkhead supports, and any separate supports
that may be provided for climber safety rails for exterior vertical ladders. Do not
attempt to put your weight on a ladder element that would appear unable to sup-
port you.

Ladders may be made from steel, stainless steel, aluminum, or composite material (e.g. glass-reinforced plas-
tic, GRP). Fabricated ladders are usually attached to the structure by support brackets and fasteners, although in
some cases steel ladders may have integral brackets that are welded directly to the steel ship structure. Most
exterior vertical ladders that ascend more than one deck level also generally have an associated climber safety
rail installed for use with personnel safety harnesses; these rails often have independent structural support brack-
ets welded to the ship structure.

Tanks and voids may or may not have ladders or other means to facilitate entry depending on their size and
configuration. In tanks and voids, ladders may be fabricated, or may consist of a series of rungs welded directly
to the structure. Entry to tanks and voids may also be provided by way of hand and foot holes cut out into a plate
below the manhole.

Examine any and all of these types of ladder features and document any recommended repairs. Inspection of
ladders in tanks and voids is a mandatory part of the MRC G1N5 Level 1 survey as reflected in the form.
Examples of reportable corrosion on ladder structural supports are shown in Figures 4-3 and 4-4.
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4-3.1.2 Insulation, Sheathing, and Damping Materials. In compartments other than tanks, acoustic damping
material, metal sheathing, or various types of insulation (fire, thermal, acoustic) may be installed covering the

Figure 4-3 Reportable Corrosion of Vertical Ladders and Deck Supports

Figure 4-4 Corrosion of Aluminum Support for Stainless Steel Climber Safety Rail
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painted structural members or foundations, preventing them from being directly evaluated. The surveyor shall
examine the condition of these materials. Indicate if any of these items can be reliably determined to be missing,
or if they are wet or damaged to the point of requiring repair or replacement, and document the specific repairs
recommended on a GR2K. Examples of conditions that may be cause for such a determination include: water-
logged and swelling insulation; crumbling or delaminating insulation and lagging materials with red rust stains
seeping through; corrosion of insulation fasteners or pins; and sheathing or damping materials that are bulging at
seams, edges, or between fastening points in wetted areas, with rust or corrosion products visible at the exposed
edges.

These materials are not required to be removed to accomplish the surveys required by this manual. The
removal of small areas or the careful lifting of edges of insulation materials may be accomplished in order to
examine the underlying coated structure. Efforts must be made by the surveyor to subsequently replace any areas
removed or lifted, and the total amount of insulation material removed must be reported in the comments section
of the MRC form. The surveyor shall also notify the applicable Ship’s Force work center supervisor when insu-
lation material has been removed or damaged during the conduct of the survey. The surveyor shall document the
location and extent of this damage when making a recommendation to conduct a follow-up maintenance action.

4-3.1.3 Structural Closures. Structural closures include items such as doors, hatches, scuttles, bolted equipment
removal plates (BERPs) and welded equipment removal plates (WERPs). Surveyors are not responsible for veri-
fying the proper operation of doors, hatches, or scuttles, but should document any closures with visually obvious
damage. Review the CSMP for any work items that may have been previously submitted by the crew for these
items, and review potential discrepancies with the local cognizant engineering authority before submitting them
as GR2K items.

4-3.2 Tanks (MRC G1N5). There are several items commonly found in tanks that are to be examined and their
condition reported during the surveys described in this manual. Many of these items, if found deficient, are to be
considered Repair Before Closing (RBC) items that shall be documented and brought to the immediate attention
of the ships’ Chief Engineer (CHENG) and the local engineering authority for disposition prior to closing the
tank. This is due to the limited accessibility of tanks for assessment or repair purposes. As described in paragraph
6-8, any RBC item that is not repaired requires a Departure from Specification (DFS).

4-3.2.1 Sacrificial Anodes. Cathodic protection is provided in tanks and voids exposed to seawater and in CHT
tanks in the form of zinc or aluminum anodes bolted to the sides or bottom of the tank or floodable void. Anode
type designations beginning with a “Z” indicate zinc anodes (e.g. ZHC), and those beginning with an “A” indi-
cate aluminum anodes (e.g. AHC). When a number is used as part of an anode designation, it indicates the weight
of the anode in pounds. In some special cases, low voltage aluminum anodes may have been required to be used
in some designs; these anodes are identified with an “L” prefix (e.g. LNC). NAVSEA Technical Publication
T9633-AT-DSP-010 provides the design requirements for each area of the ship where sacrificial anodes are
required, and NSTM Chapter 633 provides the maintenance and replacement requirements. Requirements in place
at the time of publication of this revision of CCAMM are reflected below. Individual ship class sacrificial anode
installation drawings may reflect older requirements that were in effect at the time of they were created or revised.
Unless otherwise directed, individual ship class cathodic protection detail and installation drawings take prece-
dence and shall be followed when making determinations concerning the replacement of sacrificial anodes.

Ballast tanks and compensated fuel tanks: One ZHC-42 anode is to be installed in each major segment of the
tank bottom, i.e., within any area that could trap seawater. Anodes are to be located at the lowest point within
a web-enclosed section on the floor area, not on the web, to ensure the anode is in any seawater in the tank
at low water levels. An additional ZHC-42 anode shall be installed adjacent to each tank flooding valve for
protection of the valve area.Additional required anodes shall be either ZSS-12 or ZSS-24 anodes evenly dis-
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tributed over the tank bottom and wall areas. Install an anode within three (3) meters (approx. 10 feet) of a
dissimilar metal (e.g. copper-nickel or stainless steel piping) at a slightly lower level than where the pipe(s)
enters or exits the tank. At least 60% of the total number of anodes shall be in the lower ½ of the tank. Attach
all anodes by bolting. If two smaller anodes are within 1 meter (approx. 3 feet) of each other, a single anode
of twice the capacity (i.e. twice the weight) may be substituted.

CHT Tanks: Type ZHC-42 or AHC-42 anodes are required to be installed in CHT tanks. One anode is to be
installed per each 80 square feet (7.4 square meters) of painted tank surface area. Anodes are also to be located
in the vicinity of dissimilar-metal junctions in the tank, including the pump suction and along the line of the
air diffuser headers, specifically in the area of the header supports. Fifty percent of the anodes are to be located
below the pump cut-out sensor, since this area will be submerged almost continuously. Thirty percent of the
anodes are to be located between the duty pump cut-in sensor and the pump cut-out sensor. Twenty percent of
the anodes are to be located above the duty pump cut-in sensor.

Using the requirements described above, the surveyor shall note whether anodes are missing from any por-
tion of the tank where they are required. Installed anodes shall also be assessed, for the following conditions. A
GR2K shall be written to record all of the recommended anode maintenance.

a. Sacrificial anodes are intended to sacrifice in service, and in the process may generate loose, light colored cor-
rosion products. These corrosion products need to be removed by the surveyor in order to make an estimation
of whether at least 50% of the anode has been consumed (depleted). The number and location of anodes that
have been depleted more than 50% shall be recorded.

b. Old anodes that are properly attached to the structure that show no evidence of any corrosion may be defec-
tive. This condition is caused by improper anode material composition, and is sometimes termed a “passive
anode”. Small drill chips are generally required for chemical analysis in order to make this determination.
Since this can indicate that the entire batch of anodes that were supplied from an anode vendor were defec-
tive, this condition should be reported to the local engineering authority for action.

c. Anodes that have been mistakenly painted will not function as intended. These anodes shall be reported to the
ship or local engineering authority for action to either remove the paint or replace the anode. In addition, if
the surveyor observes anodes that are covered with masking material remaining from the last time that the
tank was painted, they shall either remove the masking material or report it to the ship for action.

All of the above anode deficiencies are considered Repair Before Closing (RBC) items and shall be corrected
prior to closing the tank. Figure 4-5 is a decision flow chart for anode assessment and evaluation. The “Z” pre-
fix for zinc anodes types is used in the figure; substitute “A” for aluminum anodes. Refer to NSTM Chapter 633,
Section 7 for additional guidance on sacrificial anode maintenance.
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Figure 4-5 Anode Assessment Flow Chart
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4-3.2.2 Tank Entry Penetrations (Manholes) and Tank Top Stuffing Tubes. Examine the condition of the tank
manhole cover, the structural bolting ring and reinforcing ring around the opening, and the cover fasteners and
gasket for damage. Indicate if any of these items are corroded or damaged to the point of requiring repainting,
repair, or replacement, and document the specific repairs recommended. Any manhole that cannot be sealed or
has broken studs shall be considered to be an RBC item, and shall be brought to the immediate attention of the
local engineering authority for disposition and repair before closing the tank. An example of heavy corrosion and
scaling of a manhole cover seating surface requiring repair is shown in Figure 4-6.

A variety of ship systems may have electrical cables that must enter or pass through a tank, e.g. ICCP sys-
tem, TMS, TLIs, degaussing system, etc. Examine any electrical cable penetration stuffing tubes on the tank top
to determine if they appear to be properly capped or sealed. Any stuffing tubes that do not appear to be properly
capped or sealed shall be considered a Repair Before Closing (RBC) item, and shall be documented on a GR2K
maintenance action form and brought to the immediate attention of the local engineering authority for disposition
before the tank is closed.

4-3.2.3 Tank Level Indicators (TLIs). There are several makes and models of remotely-monitored tank level
indicating devices that may be present in a tank, including their associated cables and cable supports. If the type
of TLI can be identified, document it on the MRC G1N5 data form. Examine any TLI and its cabling and sup-
ports installed in the tank for visually obvious damage. Document any damage found and recommended repair
actions. Except for unused cables that are properly dead-ended, bare or defective wiring associated with TLIs are
considered RBC deficiencies.

4-3.2.4 Sounding Tubes and Striker Plates. Sounding tubes are an alternative to TLIs for manually determin-
ing the fluid level in a tank. If they are installed an accompanying “striker plate” is located directly under the
sounding tube, and attached either to the tube itself, or to the tank structure below the tube. The striker plate pro-

Figure 4-6 Heavy Rust Scale Of Steel Deck Manhole Cover Seating Surface
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vides a flat, solid surface under the sounding tube that lets a person taking a sounding know that the weighted
sounding bob has struck bottom, and prevents wear and corrosion of the tank structural boundary surface under
the sounding tube. Due to repeated striking of the sounding bob, the paint on the striker plate becomes damaged
and corroded, as illustrated in Figure 4-7. Eventually, repeated impacts of the bob on the striker plate wears it
away, exposing the tank boundary plating or the shell plating of the ship to impact by the bob. Striker plates are
designed to be periodically replaced as they wear out and corrode.

The sounding tubes, striker plates, and their supports shall be examined for visually obvious damage. The
striker plate maximum thickness reduction allowed at the time of the survey is 25% of its original design thick-
ness. If this level is exceeded, a GR2K repair 2-KILO shall be written to have it replaced in the next mainte-
nance availability. If the striker plate is estimated to have lost more than 50% of its original thickness, it shall be
documented and brought to the attention of the local engineering authority for immediate action, and shall be
repaired before closing (RBC) the tank. In addition, the surveyor must check to see if there is a sounding plumb
bob stuck or jammed in a sounding tube; this is also a RBC item.

In all tanks (except CHT) where radar TLIs are used, sounding tubes or
waveguide tubes are required directly below the radar TLI. Radar TLIs in CHT
tanks use a different design that does not include the use of sounding tubes or
waveguide tubes within the tanks.

4-3.2.5 Piping and Other Distributed Systems. Tanks and voids will frequently have piping and other distrib-
uted systems installed in them that either terminate in the compartment, or pass through it. Depending on the
design requirements, there may be various types of supports or hangers for these systems. The surveyor shall

Figure 4-7 Coating Damage and Corrosion of Sounding Tube Bob Striker Plate
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examine any installed distributed system and its supports for visually obvious damage, and shall document any
damage on a GR2K 2-KILO maintenance action form. Note that degaussing system cable conduit can be con-
fused with fluid system piping, as shown in Figure 4-8. In order to report work items accurately, the surveyor
shall determine the correct system of any piping or conduit, or note that they were unable to determine the sys-
tem. The surveyor should examine any simple flappers on vent or overflow check valves to determine if they
swing freely or are damaged; otherwise, the surveyor shall not attempt to operate any valves. Piping or valves
that are noted to be leaking or having any other visually obvious damage are to be considered RBC items, and
shall be brought to the immediate attention of the local engineering authority for disposition or action before the
tank or void is closed.

Piping that either discharges into (i.e. fills) or takes suction from a tank may have an associated waster plate,
or fluid deflector plate installed below the bellmouth fitting on the end of the piping. In some cases, the waster
plate is installed directly to the tank structure below the pipe opening. Piping disciplines and documents may also
refer to these terminating sections of the piping as “tailpipes”, and to the waster plates as “doubler plates”.
Examples of these two styles of waster plates are shown in Figure 4-9. This waster plate serves to prevent ero-
sion and accelerated corrosion on the tank structure due to swirling and turbulent fluids at these points. This
function is similar to that of the striker plate under a sounding tube. These waster plates are designed to be
replaced as they wear out. If a waster plate has lost more than 25% of its original thickness through wear or pit-
ting at the time of survey, a GR2K repair 2-KILO shall be written to have it replaced in the next maintenance
availability. If the waster plate is estimated to have lost more than 50% of its original thickness, it shall be docu-
mented and brought to the attention of the local engineering authority for immediate action, and shall be repaired
before closing (RBC) the tank.
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4-3.2.6 ICCP System and TMS Components. Tanks, voids, and other compartments below the waterline that
have the underwater hull shell plating as one of their boundaries may also have impressed current cathodic pro-

Figure 4-8 Corroded And Holed Degaussing System Conduit In A Tank

Figure 4-9 Waster Plates Installed Under Fill or Suction Piping Tailpipes

T9630-AB-MMD-010

4-17

Downloaded from http://www.everyspec.com



tection (ICCP) system components installed in them. Although the components themselves (anodes or reference
cells) are installed on the underwater hull side of the shell plating, a cofferdam enclosure and associated cabling
would be present on the interior side. A typical anode cofferdam enclosure installed in a bilge area is shown in
Figure 4-10.

As described in paragraph 3-6.1, some seawater ballast tanks may also have Tank Monitoring System (TMS)
installed in them.

While conducting either a MRC G1N5 or G1N6 survey, any visually obvious damage to either ICCP or TMS
components installed in a tank, void, or other compartment shall be documented and a recommended GR2K
repair action written for review and action by the maintenance team. Except for unused cables that are properly
dead-ended, bare or defective wiring associated with ICCP components are considered RBC deficiencies.

Damage to any ICCP or TMS components shall be considered as RBC items, and shall be dispositioned prior
to closing the tank.

4-3.3 Voids (MRC G1N5).

4-3.3.1 Desiccants. For voids in dry service, desiccant cartridges may have been installed in the past in order
to dehumidify the compartment to inhibit corrosion. However, performance analysis of the historical data since
the time that ultra-high solids (UHS) coatings per MIL-PRF-23236 Type VII became the standard coating system
required for voids has shown that desiccants do not measurably improve the corrosion protection of the void sur-

Figure 4-10 Typical ICCP Anode Cofferdam and Cabling in a Machinery Compartment Bilge
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faces. Effective in 2012, the use of desiccants in dry void compartments in surface ships and CVN’s is no longer
required, and the surveyor may prepare a 2-KILO requesting the removal of them and the associated brackets as
a weight-saving measure.

4-3.3.2 All Other Items in Voids. Sacrificial anodes (when installed in floodable voids), manholes, ladders,
insulation, ICCP system components, and piping and other distributed systems shall be surveyed as described in
paragraphs 4-3.1 and 4-3.2.

4-3.3.3 Lead Ballast in Voids and Cofferdams. When a void or cofferdam to be assessed contains lead ballast,
the ballast is not required to be removed to perform the Level 1 survey. The surveyor shall assess the visible areas
of ship structure and its coatings in these compartments.

4-3.4 Bilge Regions (MRC G1N6). In addition to primary structure and the items listed in paragraph 4-3.1,
MRC G1N6 surveys in bilge regions and bilge wells shall include machinery and equipment foundations, and the
support structure for deck gratings and walkways. On many ship classes, machinery is installed in modules or
suites of related equipment on a large structural support that is in turn mechanically fastened (bolted) to a foun-
dation or set of foundations that is welded to the ship structure. These structural supports may be termed skids,
rafts, or bedplates, and there are often shock mounts installed between them and the foundation that is welded to
the ship. These skids, rafts, bedplates, and foundations are within the scope of the MRC G1N6 surveys.

Additionally, pipe hangers, pipe supports, and other equipment supports welded to the structure in the bilges
shall be surveyed. In the course of conducting this survey, any deficiency identified posing an imminent safety
or mission impact shall be promptly reported to the ship.

ICCP system components located in bilge regions shall be surveyed as described in paragraph 4-3.2.6.

4-3.4.1 Sacrificial Anodes. Sacrificial anodes installed in bilges shall be surveyed as described in paragraph
4-3.2.1. Additional guidance and information, adapted from NAVSEA Technical Publication T9633-AT-DSP-010,
is provided below.

Each bilge pocket, bilge sump/well, or compartment that frequently holds seawater requires cathodic protec-
tion. In bilge areas, bolted-on anodes should be used instead of the welded strap style, so that depleted anodes
can be easily replaced by crew members. Proper functioning of the anodes depends on complete immersion in
water, a clean anode surface, and a positive contact between the anode and the surface requiring protection.
Anodes normally are to be located in locations where they will be submerged whenever water is present in the
area, generally near the bilge pump suction, or on the starboard side close to the centerline keel. For dissimi-
lar metal junctions in immersion areas, anodes should be installed within 2 feet of the junction.

Design requirements for sacrificial anodes in bilges have evolved with time, and those reflected in NAVSEA
Technical Publication T9633-AT-DSP-010 may not have been in effect for older ship designs. Unless otherwise
directed, individual ship class cathodic protection detail and installation drawings take precedence and shall be
followed when making determinations concerning the replacement of sacrificial anodes.

4-3.5 Combustion Air Intakes and Uptakes (MRC G1N6). The survey of structural foundations of exhaust
stacks, BLISS caps, and their sway braces are also included under the scope of MRC G1E8. Review the CSMP
for any coating or structural repair work items submitted as a result of the last performance of the MRC G1E8
survey prior to conducting the MRC G1N6 survey in these compartments.
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4-3.6 Structural Vent Plenums and Trunks (MRC G1N6). Structural vent plenums and trunks are defined in
paragraph 1-5.3.5. Structural vent plenums and trunks shall be surveyed using MRC G1N6. When surveying vent
plenums and HVAC trunks, evaluate the coatings and structural condition of all of the internal boundaries.

The survey of HVAC sheet metal ducting is not within the scope of MRC G1N6 and this manual; CMP tasks
to assess the condition of HVAC supply, exhaust, and recirculation system ducting are described in MRC’s G1Z2
and G1Z3 in MIP series 5121.

Document any discrepancies and recommended repair actions on separate GR2K 2-KILO’s as appropriate for
the following specific components:

a. Exterior (weather) vent opening reinforcing ring structure: This area is a corrosion prone surface and is typi-
cally where the coating breakdown and corrosion begins. Evaluate the exterior opening reinforcing ring struc-
ture.

b. Screens and fixed metal louvers: Inspect vent screens and their frames for corrosion, cracks and deterioration.
Inspect screen attachments for missing, loose and corroded fasteners and hardware. The fixed metal louvers
(i.e. those that are welded either directly to the structural reinforcing ring, or installed as a bolted insert
assembly) shall also be evaluated. Note that remotely-operated adjustable louver assemblies (e.g. damper
assemblies) that are typically installed as bolted-in components are not required to be surveyed under the
scope of this manual; however, visually obvious damage to these components should be separately docu-
mented and reported.

c. Preheater (if accessible): Preheaters, when installed, are found in the ventilation supply systems and are
located inside the ductwork upstream (e.g. on the intake or suction side) of the ventilation fan assembly. The
fins on the heat exchanger coils can collect moisture and salt from intake air and, when combined with the
heat from the coils, can create an environment for corrosion.

d. Insulation (if present): The top/overhead of some ventilation plenums may be insulated; see paragraph
4-3.1.2 for surveying procedures in the presence of insulation.

e. Drainage: Assess deck drains and any stiffener drain holes (e.g. limber holes, snipes or rat holes) to deter-
mine if they are clear and free from debris and will allow water to drain from the bottom/deck of the venti-
lation plenum. Plugged or clogged deck drains and drain holes require immediate attention to prevent accu-
mulation of water and moisture that creates an environment for corrosion. The surveyor should try to remove
any blockage found; if this is not possible, then the responsible ships’ work center should be notified.

4-3.7 Well Decks (MRC G1N6).

a. Overhead: In addition to the coating and structural condition, surveyors should also document any overhead
equipment with visually obvious damage. Review the CSMP for any work items that may have been previ-
ously submitted by the crew for these items, and review potential discrepancies with the local cognizant engi-
neering authority before submitting them as GR2K items.

b. Wing Walls and Decks Under Planking: Wood or composite material planking is installed on amphibious ship
well deck wing walls and decks to protect the underlying structure from impact damage that can be caused by
vehicles and amphibious craft. The planking installed on the wing walls is sometimes referred to as batter
boards. The planking installed on the deck surfaces is sometimes referred to as beach boards. The planking
materials and the extent and style of their attachment to the structure will vary with the class of ship. Examples
are shown in Figure 4-11. Evaluate the condition of the bulkheads and decks in well deck areas that were made
accessible by the removal of selected planking (see paragraph 4-2.2.5). Evaluate the condition of the securing
studs for cracks, corrosion, or mechanical damage. If the survey of the accessible areas indicates that there is
evidence of widespread coating failure and corrosion under the planking, then document the condition and
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submit a GR2K repair action to have all of the planking removed (or all of those within a prescribed area) and
the affected area(s) represerved in the next maintenance cycle.
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Figure 4-11 Well Deck Wing Wall And Deck Surface Areas In Way Of Planking

T9630-AB-MMD-010

4-22

Downloaded from http://www.everyspec.com



Figure 4-11.2 Well Deck Wing Wall And Deck Surface Areas In Way Of Planking, Continued
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4-3.8 Exterior and Weather Deck Areas (MRC G1N6). Exterior areas and weather decks (e.g. “topsides”) shall
be surveyed using the procedures in MRC G1N6. Items to be surveyed include all steel and aluminum decks,
bulkheads, structural stanchions and supports, and extended or overhanging platforms associated with superstruc-
tures, deckhouses, flight deck islands, masts, aircraft elevators, catwalks, and bulwarks. Except for catwalk sup-
port structure, unless otherwise specified the installation of temporary scaffolding or the use of powered lifts (e.g.
cherry-pickers, JLG lifts, etc.) is not required to conduct these surveys; however, as described in paragraph
4-2.1.6, surveyors may be required to wear safety harnesses to access certain areas. The coating and structural
condition of surfaces that are only distantly visible due to the lack of access to perform a close-up survey shall
be evaluated. If any recommended repair work items are solely based on distant observations, this should be
noted in the survey report and/or work items.

Level 1 surveys of the freeboard (see paragraph 1-5.4.18) and external shell plating above the waterline are
limited to the structural condition only.

Assessment of exterior composite structures are not required under the scope of this manual or MRC G1N6.

4-3.8.1 Additional Exterior and Weather Deck Components to Survey. Additional topside-specific components
that shall be surveyed, and guidance regarding the conduct of the survey and reporting of recommended coating
and structural repairs are provided below. In all cases, it is critical that any recommended repair action 2-KILOs
written as the result of the survey accurately describe the scope and location of the work.

• Superstructure/Deckhouse/Island Bulkheads and Overhanging Platforms: A superstructure, deckhouse, or
island bulkhead that vertically spans several deck levels, but that can only be viewed from a lower deck level,
should be surveyed up to the next highest accessible deck or platform. For example, if surveying the forecastle
(bow) region of a CG-47 class ship, the entire forward-facing bulkhead of the superstructure from the 01 level
through the 04 level should be evaluated. Likewise, the underside of an overhanging platform and its structural
supports may need to be evaluated by a surveyor standing on a deck several levels below.

• Masts, towers, and their structural supports, intermediate platforms, and yardarms shall be surveyed. Inter-
nally accessible masts that have assigned compartment numbers, such as those on the DDG-51 Class, shall be
surveyed using two separately-pushed MRC G1N6 surveys, one for the exterior and one for the interior.

• Equipment foundations welded to the ship structure, for any type of equipment, i.e. hull and deck machin-
ery, antennas, and weapons systems and their fire-control equipment.

• Structural supports and brackets welded to ship structure for ladders, handrails, safety rails and stanchions,
and deck gratings.

In addition to documenting the discrepancy on a GR2K, any of these items that are found to be corroded to
the point that an imminent safety risk exists shall be reported to the ship for appropriate action when they are
found.

• Bi-metallic (steel/aluminum) transition pieces used to enable welding aluminum structures to steel struc-
tures. These pieces, also known as “detacouples”, are generally located in a bulkhead 3-5 inches above the steel
deck, and are explosion-bonded strips of steel and aluminum. Since they are dissimilar metal interfaces, they
should always be painted to help minimize dissimilar metal, or galvanic corrosion.

• Miscellaneous secondary structural enclosures, bulwarks, or shields welded to ship structure in order to
provide radar cross section (RCS) reduction. Note that on some ship classes/designs (e.g. LPD-17, DDG-51)
bolted access panels will be required to be removed in order to gain access to these structural enclosures.

• Miscellaneous secondary structural enclosures welded to the periphery of flight decks to serve as wheel
stops or provide physical protection to piping, cables or conduit, and other equipment. These enclosures may
also require the removal of bolted access panels in order to perform the survey.

• Passive Countermeasure System (PCMS) materials may be installed over top of exterior structures on sev-
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eral classes of surface ships, preventing direct visual observation of the condition of the underlying structure.
If these materials have been incorrectly installed, or have experienced mechanical damage, wear and tear,
delamination, or have loose or missing caulk at seams and edges, then seawater can get under the materials
and cause hidden corrosion of the metal. Look for tell-tale signs of corrosion under PCMS materials, such as
unnatural bulges or blisters with corrosion products seeping from edges or seams. Document areas of probable
structural degradation under damaged PCMS materials and recommend repair actions.

Personnel performing MRC G1N6 surveys shall not remove or disturb any
PCMS materials, unless they have been qualified to do so as described in MIP
4721/081 and the PCMS Technical Manual SE400-DA-MMO-010, Rev. 5 or
later. MRC’s A5X7 and A5X8 in MIP 4721/081 provide annually-scheduled
CMP tasks to inspect PCMS materials. Before submitting repair tasks for dam-
aged PCMS with suspected underlying structure corrosion, review the ships’
CSMP to determine if the discrepancy has already been identified as a result of
those inspections.

• Deck coverings, especially nonskid or other non-slip deck coverings, can delaminate and hold moisture
against the deck plating underneath. The soundness of these deck coverings shall be assessed to ensure the
structure is protected from corrosion.

4-4. ASSESSMENT OF COATING CONDITION.

The gradual aging and breakdown of coatings over time will expose varying and increasing amounts of the
metal substrate to the environment. Exposed metal will then begin to corrode at varying rates associated with the
material of construction and the severity of the environment. If corrosion is allowed to continue without repair
of the protective coating, it may eventually lead to significant metal thickness loss and structural integrity con-
cerns.

All Level 1 surveys shall document the coating condition, and the extent and location(s) of coating damage
and failures in accordance with the procedures and scoring system described below. There are 3 key coating con-
dition determinations that must be made by Level 1 surveyors:

1. MRC G1N5 and MRC G1N6: For each assigned compartment, all Level 1 surveys shall report the overall
coating condition scores (P#’s) in each of four zones defined below.

2. MRC G1N6: Each individual GR2K reporting coating damage and recommended repair action shall be
assigned a single coating condition score (P#) that is identical to the highest score that was assigned to the
zone(s) affected by the work. Areas of damaged coatings 1 square foot or greater shall have GR2K mainte-
nance action recommendations reported as the result of MRC G1N6 surveys. See paragraph 4-4.6 for
examples.

a. MRC G1N6 Surface Ship (Non-CVN) Bilge Regions: The P# assigned to all coating system deficiencies
and GR2K recommended repairs in the bilge regions of surface ships shall be rated P3 or greater, regard-
less of the extent of the coating damage by area. Any GR2K coating repair item submitted for these areas
that would have been rated a P1 or P2 based on an area-percentage score assigned to the affected zones
shall be assigned a P3 rating.

3. MRC G1N5 and MRC G1N6: A determination must be made as to whether the accumulated damage to the
coating system on the ship structure across all four zones in the assigned compartment exceeds the NSTM
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Chapter 631 criteria concerning mandatory replacement of the entire coating system, i.e. either 10% or 20%
of the total surface area, depending on the type of compartment. Refer to paragraph 4-4.5.

4-4.1 Zone-Based Coating Condition Reporting. Coating deterioration initiates and progresses at varying rates
on different surfaces on a ship for a variety of reasons. For example, as illustrated in Figure 4-12 a tank top
(overhead) corrodes differently than the tank bottom, and coating failure and corrosion often initiates sooner on
stiffening elements due to the greater occurrence of edges and welds associated with them as compared to other
zones.
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Figure 4-12 Coating Breakdown Initiating in Tank Overhead and Stiffener Zones
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The large surface areas of compartments requiring survey for preservation maintenance planning shall be
subdivided by the surveyor into four separately defined reporting zones. This enables better characterization of
the overall coating condition of the compartment being assessed, as well as providing a means of establishing an
overall priority ranking for repairs relative to similar areas.

• Overhead (Top): The overhead boundary plating.

• Bulkheads/Shell (Sides): The entire collective side boundary plating (bulkheads or hull shell plating).

• Stiffeners (T-Bars): All of the collective stiffening elements that are not otherwise part of the defined
boundary plating zones. Includes stiffeners, framing, stanchions, foundations, catwalk and deck plate support-
ing structure, and reinforcing rings around manholes or other structural openings, etc.

• Bottom: The lowermost boundary plating or deck.

4-4.1.1 “V” Shaped Bottom Tanks and Voids. For tanks and voids that have a “V” shaped bottom, for the pur-
poses of the zone definitions the bottom is defined as the surface area below the level of the lowest longitudinal
stringer, or the lowest horizontal weld in the bulkhead/shell plating if no stringers are present. In the absence of
any clear demarcation, the bottom is defined as two feet up the bulkhead from the bottom of the “V”. False decks
in tanks shall be included as part of the bulkhead/shell boundary evaluation and not as part of the stiffening/
framing. Reinforced rings around holes through swash bulkheads shall be part of the stiffener evaluation, while
the swash bulkhead itself shall be evaluated as part of the bulkhead/shell boundary.

4-4.1.2 Welds. Welds are similar to edges of structural members, in that coating degradation and corrosion
often initiate there. Therefore, it is important to account for their condition when performing a survey. However,
by their nature, the proper zone-based scoring of welds may be challenging, since they are always present at the
intersections of two or more zones. Surveyors shall use their best judgment in accounting for the condition of
welds, and must attempt to avoid double-counting them in more than one zone. The following guidance is pro-
vided:

• Butt welds that are simply used in adjoining plates, not in way of any stiffening elements, should be counted
as part of the applicable overhead, bulkhead/shell, or bottom zone where the plates are located.

• Welds used as part of built-up (fabricated) stiffening elements, and those used to connect the stiffening ele-
ments to overhead, bulkhead/shell, or deck plates, should be counted in the stiffener zone score.

• Welds present at the intersection between two different zones (e.g. where a bulkhead plate meets the over-
head plate) should be counted in the scoring for one of those zones and disregarded in the other.

• If coating damage and corrosion is largely confined to the welds and could be characterized as “Localized”
damage along continuous or contiguous (intersecting) welds, note this in the comments section of the data col-
lection forms for potential GR2K touch-up repairs.

4-4.2 Staining and Dirt. The surveyor must be able to distinguish those areas where the coatings have actually
degraded or failed from those areas where they are tightly adherent and intact, but are just dirty or have rust
staining on top of them. Tightly adhering coating is defined as not being easily removed with a dull putty knife.
Surveyors are permitted to rub the surface free of all loosely adherent debris in order to discriminate areas of rust
staining and dirt from corrosion. Often a rag that has been dampened with water will remove enough staining,
dirt, or other loose material hiding the coating system, to allow the surveyor to distinguish between stained or
dirty coatings that are intact, and areas of actual failed coatings and corrosion. If there is heavy dried sludge or
other dirt on the surface, a stiff bristle brush, or a non-metallic cleaning pad, or even a dull putty knife will be
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required to remove the obscuring material. The loosely adherent debris shall not be counted as defective. How-
ever, if the rubbing removes loose paint and exposes bare or corroded metal underneath, this constitutes coating
failure, and the affected area shall be counted as a part of the damaged coating surface area as described below.

4-4.3 Overall Coating Condition Scores. Each of the four defined zones shall be assigned coating condition
scores according to the criteria below. The overall condition rating score for any given tank, compartment, or
area shall be rated according to the worst performing zone. For example, a tank with a set of zone condition
ratings consisting of a P4 for the overhead, a P1 for the bulkheads and shell, a P3 for the stiffeners, and a P2 for
the bottom, (i.e. P4-P1-P3-P2) would be rated as overall condition P4.

Both the individual zone scores and the overall compartment condition rating are used to make and priori-
tize decisions regarding preservation maintenance, as described in Chapter 6. These scores correspond to the P1
through P4 designations described in Chapter 6. For tanks and voids under the scope of MRC G1N5, the over-
all condition rating score of the compartment governs maintenance action. For all other general structure and
compartments under the scope of MRC G1N6, separate independent coating maintenance action decisions are
governed by the score for each submitted coating repair 2-KILO (GR2K), according to the score assigned to the
affected zone(s). When an individual ship class CMP requires represervation of a specific compartment or area
under the scope of MRC G1N6 on a strict time basis, and not on a condition basis, any coating maintenance
actions resulting from the survey shall be compared to the next scheduled represervation to determine the appro-
priate course of action; refer to paragraph 6-3.1.

Note that all of the coating condition ratings are made independently of any determinations of structural
repairs that may be required.

4-4.3.1 Coating Condition Score Criteria. The extent of coating damage or failure, and associated corrosion of
the structure, is characterized according to the percentage of the surface area affected. ASTM D610, “Standard
Test Method for Evaluating Degree of Rusting on Painted Steel Surfaces”, provides a standardized system for
determining a “rust grade” based on making an estimation of the percentage of corrosion present in a user-
designated area. These rust grades range from 0 to 10, with a rating of 10 indicating a near-perfect coating sys-
tem with corrosion on less than 0.01% of the area, and 0 (zero) indicating extensive coating system failure and
corrosion affecting over 50% of the designated area.

The SSPC-VIS 2 pictorial standard booklet “Standard Method of Evaluating Degree of Rusting on Painted
Steel Surfaces” provides a pocket-sized, durable laminated set of reference photographs and images that corre-
lates to the ASTM D610 “rust grades” that can be used to help make more accurate estimates. This booklet is
listed on MRC’s G1N5 and G1N6 as a document to be used by surveyors.

Although the titles and text in the ASTM D610 and SSPC-VIS 2 standards all
refer to steel surfaces and “rust”, they are to be applied in a similar manner to
coated aluminum surfaces under the scope of this manual.

The Navy has established a “condition rating” score ranging from P1 to P4 that further groups the ASTM
D610 rust grades into categories associated with maintenance action planning and decisions governing repair
(touch-up) or replacement of the coating system. Table 4-1 shows the correlation between percentages of cor-
roded surface area, the ASTM D610 rust grades, and the Navy condition ratings.
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Table 4-1 Coating Condition Ratings and ASTM D610 Rust Grades1

Condition Rating ASTM Rust Grade Percent of Corroded
Zone2

P1 10 None (0) to 0.01%
9 >0.01% to 0.03%

P2 8 >0.03% to 0.10%
7 >0.10% to 0.30%
6 >0.30% to 1.00%

P3 5 >1.00% to 3.00%
4 >3.00% to 10.00%

P4 3 >10.0% to 16.00%
2 >10.0% to 16.00%
1 >33.00% to 50.00%
0 >50%

NOTES:
1. Condition ratings shown in this table are prior to any modi-

fication for blisters in tank and void coatings. See paragraph
4-4.3.3.

2. Zone definition in accordance with paragraph 4-4.2.

In locations where a portion of the structure is not visible due to the presence of a covering material such as
insulation, sheathing, or damping, the base unit area that the percentage shall be based on is the surface area that
is visible at the time of survey.

Example: if 5 sq. ft. of corrosion is identified on the overhead of a space that is 10 ft. x 10 ft. (100 sq. ft.),
but 50% of the overhead structure is covered with insulation (50 sq. ft.), then the coating condition score for
the overhead zone is determined based on 5 sq. ft. of corrosion on 50 sq. ft. of visible coated structure. This
would be 10%, or an ASTM D610 Rust Grade of 4 and a coating condition rating score of P3.

4-4.3.2 Localized vs. Scattered Coating Damage Distribution. Coating maintenance decisions regarding
touch-up and repairs rely on the distribution of the coating damage and corrosion as well as the relative percent-
age of the affected areas. Regardless of the mechanism of coating failure, the affected area(s) in each of the four
defined zones in the compartment being surveyed shall also be characterized as to whether the distribution is
localized or scattered.

Localized damage is defined as failure occurring in a few concentrated regions within the compartment zone
being evaluated. Scattered damage is defined as failure occurring in randomly distributed places throughout the
zone being evaluated. The SSPC-VIS 2 pictorial standard booklet uses the terms spot rusting, general rusting and
pinpoint rusting to characterize rust distribution. For the purposes of this manual, spot rusting is synonymous with
localized rusting, and general rusting is synonymous with scattered rusting. Pinpoint rusting describes the nature
of the rusting as being in small individual specks that could be either localized or scattered depending on the dis-
tribution (although it usually occurs as scattered).

4-4.3.3 Blistering Evaluation.

Modification of the final coating condition rating scores as a result of a distinct
paint blistering evaluation is only required when conducting surveys of tanks and
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voids using MRC G1N5. If solvent entrapment or osmotic blistering is observed
during the conduct of MRC G1N6 in other frequently wet areas (e.g. bilges, bilge
wells, sumps, etc.), it shall be counted as part of the failed coating area, and
noted in the comments section of the assessment form.

For tanks and voids under the scope of MRC G1N5, the final coating condition rating scores in each of the
four defined zones shall be modified as required by a separate evaluation of coating system blisters. Paint blis-
tering shall be evaluated in accordance with ASTM D714, “Standard Test Method for Evaluating Degree of Blis-
tering of Paints”. This standard consists of photographic references that serve to define blister sizes on a numeri-
cal scale from 10 to 0 (zero), and blister frequency in terms of their density of occurrence over a unit area. Blister
size 10 equals no blistering, and blister size 8 represents the smallest size blister easily seen by the unaided eye.
The blister frequency designations defined by ASTM D714 are Dense (D), Medium Dense (MD), Medium (M),
and Few (F). Although ASTM D714 allows for any blister size rating integer between 0 and 10, it only contains
photographic references for sizes 2, 4, 6, and 8. The blister size number that is to be reported is that for the larg-
est size blister that is numerous enough to be representative of the zone.

4-4.3.3.1 Solvent Entrapment and Osmotic Blistering. The evaluation and disposition of blisters in a coating
system that has been in service for a period of time is predominantly concerned with blisters caused by two phe-
nomena: solvent entrapment and osmotic blistering. Solvent entrapment blisters are caused by improper coating
application, and while they generally should be identified and remediated as a part of the coating application QA
process, in some cases they are not, and may still remain in the coating system at the time it is surveyed long
after the original application. Osmotic blistering is caused by the penetration of water under a paint film over
time, for a variety of reasons, and is primarily a concern on surfaces subject to constant or frequent immersion.
It is for this reason that separate blistering evaluations are only required in tanks and voids. In general, the great
majority of coating blisters that will be found during Level 1 surveys on in-service vessels will be osmotic blis-
ters. Examples are shown in Figure 4-13.

The photographic standards in ASTM D714 depict blisters that may have developed from either of these two
causes. Although these blisters are generally round, when there is a dense frequency of them, adjacent ones can
coalesce into irregular shapes, although still with rounded lobes.

4-4.3.3.2 Blister-Like Coating Failure Over Rust. Coating systems can also exhibit blister-like defects that
cover areas of active corrosion, especially when the most recent coat of paint was applied without proper surface
preparation and cleaning. In these cases, the blisters are usually more irregularly shaped with non-uniform sur-
faces, and are often larger, bulging areas of paint films with red rust and corrosion obviously coming from them.

Figure 4-13 Examples of Osmotic Blistering Found in In-Service Tanks

T9630-AB-MMD-010

4-31

Downloaded from http://www.everyspec.com



An example is shown in Figure 4-14. These represent areas of failed coatings that may have significant pitting
or corrosion of the substrate beneath them, and these shall always be counted as a part of the initial failed coat-
ing condition rating. The surveyor shall remove as much of this failed paint as necessary in order to determine
whether actionable structural corrosion has occurred in these areas. The requirements in paragraph 4-4.3.3.3 do
not apply to these blister-like defects.

4-4.3.3.3 Blister Reporting, Criteria, and Coating Condition Rating (MRC G1N5 Only). The surveyor shall
record the ASTM D714 blister size and density on the MRC G1N5 data form for each of the four defined zones.
For blister size, Navy conventions are only to use the even numbers 2, 4, 6, 8, and 10 when recording survey
data, and to use a 0 (zero) in the data form to signify that a blister size determination was unable to be made for
the area in question by the surveyor, for whatever reason.

Experience has shown that smaller, less frequent (i.e. less dense) blisters that are intact are acceptable, as they
remain stable for extended periods of time and therefore do not warrant coating system repair or replacement.
However, larger and more frequent (i.e. more dense) blisters, and broken blisters of any size or density that
expose the metal substrate, are not acceptable and shall be used to modify the coating condition rating accord-
ing to the criteria and method described below.

The following blister conditions shall be assessed as failed coating:

• Broken blisters that expose the metal substrate

• Blister size 2 with medium, medium dense or dense distribution

• Blister size 4 or 6 with medium dense or dense distribution

• Blister size 8 with dense distribution

The extent of the area (in percent) that has unacceptable blistering shall be added to the coating failure and
corrosion area (in percent) determined per paragraph 4-4.3.1 above to arrive at a total coating failure percentage

Figure 4-14 Blister-Like Coating Failure Over Rust
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for determination of the condition rating number for each zone. Acceptable blistering is not included as part of
the coating system failure percentages for determining the condition rating.

Example: Tank bottom plate zone of approximately 200 sq. ft. had been determined by the surveyor to have
1 sq. ft. of failed coating and corrosion prior to evaluating blisters. This would equate to 0.5% of the 200 sq.
ft. area of the bottom and an initial Condition Rating score of P2. The blister evaluation showed that there was
an additional area of approximately 10 sq. ft. of unbroken size 4 blisters with a frequency distribution of
“Dense” that exceeds the blister failure criteria, as well as a 20 sq. ft. area with size 6 blisters with a distribu-
tion of “Few” that is acceptable. The 10 sq. ft. area of unacceptable blistering is 5% of the designated bottom
zone area. Therefore, total area of failed coating on the tank bottom zone is 0.5 + 5 = 5.5%, resulting in the
final Condition Rating score for the bottom to be reported as P3.

Intact blisters that show no evidence of rust or corrosion coming from beneath them shall not be broken.
Intact blisters provide some corrosion protection of the underlying structure and shall be left undisturbed until
the time that the coating system is repaired or replaced.

4-4.3.4 Coating Delamination and Disbonding. Disbonded coating is defined as failure of all layers of the coat-
ing system down to bare metal, such that the coating no longer provides any corrosion protection. Delaminated
coating is defined as one or more coats lifting off an underlying coat that is still providing some degree of cor-
rosion protection. Examples are shown in Figure 4-15.

For any area where coating systems are required, disbonding of the coating system to bare metal is a failure
that shall be included as part of the percentage of coating failure area and reflected in the condition rating scores,
regardless of whether or not corrosion is present.

Delamination between coats shall be considered as failed coating in tanks and floodable voids only, and the
area affected shall be counted in determining the coating condition rating scores and writing GR2K coating repair
recommendations.

In all other locations with delaminated topcoats, the surveyor shall use their judgment as to whether or not
the delaminated coating is an improperly applied cosmetic overcoat that does not necessarily warrant a GR2K
coating repair recommendation. In either case, the presence and extent (by area) of the delaminated coated shall
be noted in the Comments section of the applicable data form.

Exceptions to the above requirements exist for areas where coatings were previously installed, but are no
longer required, such as clean Fuel Oil Storage and Service tanks as described below.

4-4.3.4.1 Fuel Oil Storage and Service Tanks (MRC G1N5 Only). Coating delamination and disbonding shall
be handled differently for FO storage and FO service tanks that no longer require painting effective with the
release of NAVSEA Standard Item 009-32, FY-11 edition, dated 24 July 2009. When surveys are performed on
previously-painted FO storage and service tanks, if there is >10% coating delamination or disbonding, and the
loose coating is still present in the tank, it could compromise fuel system cleanliness. This condition shall be
documented on the MRC G1N5 data form and a GR2K work candidate shall be written. This condition shall be
considered a mandatory Repair Before Closing (RBC) work item, since the loose paint could clog filters and
affect system readiness. Standard Item 009-32 contains requirements for handling these areas.
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Figure 4-15 Disbonded and Delaminated Coatings
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4-4.4 Special Coating Condition Scoring Conventions.

4-4.4.1 Unknown Coating Condition in Zone. If the coating or corrosion condition of any of the four zones
cannot be determined due to the presence of some type of obstruction (e.g. insulation, etc.), the Condition score
assigned to that zone(s) shall be set to P0 (zero), indicating it was unknown, or not validated (N/V). All N/V
scenarios must be explained in the Comments section of the applicable data form.

When the condition of a tank or void is not known, but a data record for that compartment is being entered
into the CCIMS database for some other reason, the overall condition rating shall be set to P0 (zero).

4-4.4.2 Uncoated Surfaces. When a Level 1 survey is being conducted in a compartment where a coating is
neither present nor required (for example, to assess the structural integrity of Lube Oil tanks), a Condition score
of P10 shall be assigned for each of the four zones.

The following conventions shall be used when scoring the results of a Level 1 survey in an uncoated alumi-
num tank, void, or other assigned compartment:

a. The first line of the comments should state that the tank or void is unpainted aluminum.

b. Paint condition and the Condition Rating scores shall be “P10”.

c. Blistering shall be scored as size 10, and density “N/A”. (MRC G1N5 Only)

d. Percent corrosion of area shall be recorded as 0 (zero). Specific instances of localized pitting or other cor-
rosion, especially those requiring a follow-on Level 2 inspection, shall be described in the survey comments.

e. Localized vs. scattered corrosion shall be reported as appropriate to any findings described in the comments.

4-4.4.3 Additional Coating Condition Information. In addition to the gradual and general breakdown of a coat-
ing system due to its age, coating failures can occur due to problems with the original surface preparation and
application process, unexpected exposure to temperature extremes, accidental exposure to certain chemicals, and
a variety of mechanically induced damage such as impact, abrasion, flexing, etc. NSTM Chapter 631, Section 6,
provides brief descriptions and photographic examples of commonly used terms to describe other modes of coat-
ing defects and damage, such as checking, cracking, and chalking. Level 1 surveyors should use these terms as
applicable when providing any written description of coating condition.

Surveyors shall also include in their condition reports whether interferences will or may be required to be
removed or lifted in order to gain access to problem areas in order to properly perform surface preparation and
coating. Interferences may include items such as pieces of equipment or machinery, distributed systems (piping,
ducting, or electrical cable/conduit), and insulation materials.

4-4.5 Mandatory Coating System Replacement. There is a point when the extent of the accumulated coating
system damage throughout an assessed compartment becomes great enough that it becomes more economical to
remove the entire old coating system and replace it, rather than performing extensive touch-up repairs that may
be scattered across the compartment. The criteria for complete coating system replacement in an assigned assess-
ment compartment are derived from NSTM Chapter 631, and are given as follows:

Over 10% of total surface area: For the types of compartments listed below, when the accumulated damage to
a coating system that would require repairs exceeds 10% of the total surface area in the compartment or des-
ignated assessment area, the entire coating system shall be scheduled for replacement no later than the end of
the next maintenance cycle.

T9630-AB-MMD-010

4-35

Downloaded from http://www.everyspec.com



• All tanks and their sumps (where coatings are required)

• All floodable voids

• All non-floodable voids below the waterline (non-CVN hulls)

• All non-floodable voids in any location (CVN hulls only)

• All bilge regions and their sumps

• All cofferdams

Over 20% of total surface area: For all other compartments not listed above, when the accumulated damage to
a coating system that would require repairs exceeds 20% of the total surface area in the compartment or des-
ignated assessment area, the entire coating system shall be scheduled for replacement no later than the end of
the next maintenance cycle.

Due to the great variety of compartment layouts and geometries that can exist, it should be evident that the
four zone coating condition scoring system alone may not always reliably make the above determinations pos-
sible. Therefore, during the conduct and reporting of the Level 1 survey, the surveyor must also annotate whether
the above criteria have been exceeded. Given that a P4 score for a specific zone indicates that greater than 10%
of the coating in that zone has failed, example and boundary conditions are described below.

a. If none of the four zone scores are P4 (e.g. P3-P3-P3-P3), then it is mathematically impossible for the 10%
total cumulative criteria level to have been exceeded.

b. If all four of the four zone scores are P4 (e.g. P4-P4-P4-P4), then at a minimum, at least 10% of the total
cumulative compartment surface area has failed coatings. For those compartments where appropriate, the sur-
veyor will also have to determine and report whether the 20% criteria has been exceeded.

c. If a P4 score is assigned to one, two, or three of the four zones, then the determination as to whether the
10% or 20% NSTM Chapter 631 criteria has been exceeded still must be made. For example, a compartment
score of P1 (top)-P4 (bulkheads)-P2 (stiffeners)-P1 (bottom) might exceed the 10% or 20% cumulative sur-
face area criteria if it is a very irregular lay-out compartment where the bulkheads make up the greatest por-
tion of the overall surface area by far.

4-4.6 Coating Condition Scoring Examples. Some notional examples of applying the coating condition scoring
requirements to the overall compartment coating condition, and the scoring of individual GR2K coating repair
items resulting from MRC G1N6 surveys are given below. For comparison purposes, Table 4-2 shows the maxi-
mum cumulative sizes, in square feet and square inches, of surface areas with failed coatings and corrosion that
can be present in a designated survey zone for each of the four coating condition scores, P1 through P4; examples
are given for areas of 100 square feet and 1000 square feet. Note that in the examples that follow, for zones with
a P4 rating (or any localized area of severe corrosion), there may also be cause for the Level 1 surveyor to request
a follow-on Level 2 inspection, depending on the conditions found.
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Table 4-2 Examples of Condition Ratings and Sizes of Affected Surface
Areas

Condition
Rating

Percent of Surface Area With
Coating Failure/Corrosion

Max. Affected Area in 100 ft2 Max. Affected Area in 1000 ft2

P1 Up To 0.03%
ASTM D610: 9-10

0.03 ft2

4.32 in2
0.3 ft2

43.2 in2

P2 Up To 1%
ASTM D610: 6-8

1.0 ft2

144 in2
10.0 ft2

1440 in2

P3 Up To 10%
ASTM D610: 4-5

10 ft2

1440 in2
100 ft2

14400 in2

P4 Greater than 10%
ASTM D610: 0-3

More than 10 ft2

More than 1440 in2
More than 100 ft2

More than 14400 in2

4-4.6.1 Example: Compensated Fuel Tank (MRC G1N5). The paint schedule drawing for an amphibious ship
shows a compensated fuel tank with a total painted surface area of 5100 sq. ft. The configuration of the tank is
such that the overhead (top) zone consists of 800 sq. ft. of plate, the plating for the shell (hull) and forward and
aft bulkheads consists of 2700 sq. ft., the tank bottom zone is approximately 600 sq. ft. of plating, and the sum
total of all the internal stiffening elements making up the stiffener zone is approximately 1000 sq. ft.

The results of the Level 1 MRC G1N5 survey coating condition scoring can be summarized in Table 4-3
below:

Table 4-3 Notional Example of Tank Coating Condition Scoring

Zone Total Area (sq.
ft.)

% Failed ASTM
D610 (Area)

Blisters ASTM
D714 (Area)

Sum of % Fail +
% Failed Blisters

Final Zone P#

Overhead 800 0.01%
Grade 10
(~12 in2 )

0.5% (~4 ft2 )Size
6/MD
(Fail)

0.51% P2

Bulkhead/Shell 2700 0.02%
Grade 9

(~0.5 in2 )

5% (~135 ft2 )Size
8/F

(Pass)

0.02% P1

Stiffeners 1000 15%
Grade 3

(~150 in2 )

None
(Pass)

15% P4

Bottom 600 1.0%
Grade 6
(~6 in2 )

5% (~30 ft2 )Size
4/D

(Fail)

6% P3

The overall tank coating condition rating would be P4, the highest of the ratings for the four zones, and the
coatings-related disposition and maintenance actions in Chapter 6 would be based on that score.

4-4.6.2 Example: Auxiliary Machinery Room Bilge Region (MRC G1N6). A GA2K assessment task has been
pushed to perform a Level 1 MRC G1N6 survey in the bilge region of an Auxiliary Machinery Room (AMR) on
a cruiser. The paint schedule drawing shows that the painted surface area in the bilge region is 2635 sq. ft. The
configuration of the AMR bilge region is such that the overhead (top) zone is limited to a section of the overhead
deck plating for an upper level, consisting of approximately 264 sq. ft. of plate, the plating for the shell (hull)
and forward and aft bulkheads consists of approximately 1054 sq. ft., the bottom zone plating is approximately
527 sq. ft., and the sum total of all the internal stiffening elements, deck walkway grating supports, and machin-
ery foundations and supports making up the stiffener zone is approximately 790 sq. ft.
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Note the area of the overhead of the machinery space where the bilge is located is disregarded in this assess-
ment, since that area is to be assessed as a part of a separate GA2K assessment task

The results of the Level 1 MRC G1N6 survey coating condition scoring can be summarized in Table 4-4
below:

Table 4-4 Notional Example of Bilge Region Coating Condition Scoring

Zone Total Area (sq. ft.) % Failed ASTM D610
(Total Area)

Zone

Overhead 264 0.01%
Grade 10
(~3 in2 )

P1

Bulkhead/Shell 1054 0.5%
Grade 4
(~5 in2 )

P2

Stiffeners 790 5%
Grade 4

(~40 in2 )

P3

Bottom 527 15%
Grade 3

(~79 in2 )

P4

Since the sum total of all the failed coating area is 124 sq. ft., or approximately 4.7% of the 2635 sq. ft. of
the total bilge region area, mandatory replacement of the entire bilge region coating system is not required, and
local coating repairs and touch-up can be performed on each submitted GR2K.

The surveyor identified 5 discrete areas of failed coatings and corrosion in the bilge region whose sum
accounted for the 124 sq. ft., and submitted GR2K work items for each one. (The 3 sq. in. of localized coating
failure on the overhead upper level platform plating was small enough as to not require a GR2K to be submit-
ted.)

An example of one of the coating repair 2-KILOs submitted stated that there was approximately 15 sq. ft. of
failed coatings and corrosion in one of the bilge pockets on the port side, spread over the side shell, an intersect-
ing vertical transverse web frame, and the bottom plating/tank top. In this example, there are three survey zones
affected by the area requiring coating repairs: the shell, the bottom, and the stiffener zones. Even though the 15
sq. ft. only represents 0.5% of the overall 2635 sq. ft. of the coated bilge region, the condition rating that is to
be assigned to this GR2K is P4, the highest score for the three zones, that for the bottom zone. The P4 rating will
be used to determine the disposition and prioritization of this 2-KILO as described in Chapter 6.

Another coating repair 2-KILO submitted for this compartment described a local area of failed coating and
corrosion, limited solely to 3 sq. ft. of the forward bulkhead plating. Although the overall condition rating for the
bulkhead/shell zone was P2, this 2-KILO shall be assigned a P3 rating for the purpose of dispositioning it in
Chapter 6, since this is a bilge region.

For the example above, had there have been no intermediate platform above this region of the bilge, with the
only overhead being the deck above the AMR, there would have been no overhead surface to assess, and that
zone would have been assigned a score of P10.

4-4.6.3 Example: Exterior Main Deck Walkway Adjacent to Superstructure (MRC G1N6). A GA2K assessment
task has been pushed to perform a Level 1 MRC G1N6 survey on the 01 Level weather deck walkway alongside
the superstructure (deckhouse) on the starboard side, from the forward end of the superstructure to a point
approximately amidships at a natural break, a distance of approximately 120 feet. The only coated structure in
this survey location is the deck plate itself, and the superstructure bulkhead plating that extends continuously up
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to the 03 level deck - there is no overhead or stiffening structure in this location. The total deck plate surface
area in this location is approximately 840 sq. ft. and the total bulkhead surface area in this location, from the 01
Level deck up to the 03 Level deck is approximately 2400 sq. ft.

The results of the Level 1 MRC G1N6 survey coating condition scoring can be summarized as shown in
Table 4-5 below.

Table 4-5 Notional Example of Exterior Walkway Coating Condition Scoring

Zone Total Area(sq.
ft)

% Failed ASTM D610 (
Total Area)

Zone P#

Overhead 0 N/A P10
Bulkhead/Shell 2400 1.0%

Grade 6
(~24 ft2 )

P2

Stiffeners 0 N/A P10
Bottom (Deck) 840 8%

Grade 4
(~67 ft2 )

P3

As described in paragraph 4-4.4.2, the overhead and stiffener zones are recorded on the survey form as con-
dition 10, as there is no structure or coating there. Since the sum total of all the failed coating area is 91 sq. ft.,
it is well below the 20% mandatory replacement criteria for the entire location, and local coating repairs and
touch-up can be performed on each submitted GR2K.

The surveyor has also submitted two coating repair 2-KILOs, one for the bulkhead coating and one for the
deck nonskid and paint coating, and they are assigned P2 and P3 rating scores respectively.

4-5. SURVEY AND INSPECTION OF STRUCTURAL INTEGRITY.

Level 1 and Level 2 survey and inspection reporting of structural integrity shall document the existence and
location(s) of individual structural defects and damage, such that maintenance actions can be determined in
accordance with Chapter 6 and NSTM Chapter 100. Note that in some cases the coating system may be in excel-
lent condition, while the structure beneath it may have previously existing corrosion or other forms of damage
described below that shall be reported as part of the findings.

Chapter 6 provides the requirements and guidance concerning the disposition of structural discrepancies
identified and documented as a result of the Level 1 assessment. In accordance with NSTM Chapter 100, Level
2 inspections shall be recommended by the Level 1 surveyor if any structural defects, damage, or noticeable
thickness loss is found. The requirements governing the performance of Level 2 inspections are detailed in NSTM
Chapter 100.

4-5.1 Overall Structural Integrity Condition Rating. Structural integrity failure modes include excessive corro-
sion, holing, cracking, buckling and other types of physical damage or overload. Whenever structural material
loss or damage is found to exceed, or can be reasonably projected to exceed the requirements for structural integ-
rity, the area shall be reported.

The structural integrity condition and failure modes described in this Chapter are designated as S1 through
S5 for purposes of repair related maintenance disposition in Chapter 6.

4-5.1.1 Corrosion and Corrosion Rates. Most common forms of corrosion reduce material thickness. A loss of
thickness in a structural element directly reduces its load carrying capability. Any given loss of thickness will
represent a greater percentage loss for thinner structural elements than thicker ones. Therefore, at the same
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amount of metal thickness loss from corrosion, the probability of structural (mechanical) failure is greatest for
thin cross-section elements than thick ones. Since the function of many areas of ship structure is also to contain
or separate various types of liquids (e.g. tank boundaries, underwater hull shell), perforations or holes through
these areas of structure also constitutes failure, even when there is no mechanical or stress related outcome.

Corrosion rate is the speed that corrosion progresses, and is usually expressed as thickness per unit time. In
English units, the rate is commonly expressed as thousandths of an inch (mil) per year (mil/yr) and in metric units
it is commonly expressed as millimeters per year (mm/yr). Corrosion rates can be highly variable depending on
a wide range of factors, and very localized corrosion rates, such as those that are involved when pitting is present,
can be much higher than the overall average across a large area of structure. Variables that can affect both gen-
eral wastage and localized corrosion rates of ship structure include, but are not limited to: material/alloy type and
condition; type and uniformity of the environment it is exposed to; temperature; presence or absence of cathodic
protection; presence or absence of dissimilar metal; and the presence or absence of crevices, dirt, and debris
deposits. Typical ranges of general (uniform) corrosion rates, without taking into account any of the variables that
would cause accelerated localized corrosion, are provided in NSTM Chapter 100 for common Naval structural
materials and shipboard locations (environments).

There are certain types of corrosion that may not appreciably or noticeably affect material thickness, but still
have an effect on structural integrity. These include stress corrosion cracking (SCC), sensitization and intergranu-
lar corrosion, and corrosion fatigue.

4-5.1.2 Reporting of Structural Integrity Defects and Damage. MRC G1N5 and G1N6 reporting of structural
integrity condition shall document the existence and location(s) of the following types of structural defects and
damage, as required by NSTM Chapter 100. The following encompasses items that may be reported on by either
the Level 1 survey or Level 2 inspection, as appropriate.

a. General Corrosion and Wastage: Report visually obvious thinning and wastage in any areas in excess of
approximately 2 inches in diameter. For steel structures, thinning and wastage may or may not be covered with
hard or loose rust scale, or paint. Structural aluminum alloys generally do not corrode in a manner that pro-
duces scale like steel alloys do, except for exfoliation described below. The determination of the amount of
thickness loss shall be as described in paragraph 4-5.3 below.

b. Exfoliation of aluminum structure: aluminum structural members such as rolled plate or extruded stiffeners
may be subject to a unique form of corrosion called exfoliation. Exfoliation of aluminum generally has the
appearance of large flakes of metal peeling and lifting up off of the surface, resulting in a decrease in the
load-bearing cross-sectional area of the member. An example is shown in Figure 4-16.

c. Enlarged Drain Holes: Drain holes, limber holes (or rat holes) that are present in structural members by design,
that display jagged edges, knife edges or enlargement/elongation from corrosion, shall be reported. An
example of a reportable enlarged drain hole is shown in Figure 4-17. Corners of drain holes are common areas
for crack initiation in aluminum structures.

1. Minor enlargement of drain holes not exceeding 25 percent of the depth (width) of a stiffener web (after
grinding and smoothing the corroded hole perimeter to a fair radius) can be acceptable provided the
remaining intact portion of the web is not compromised. When enlarged drain holes are encountered, the
thickness of the intact section of the web of the member surrounding the opening must be determined, as
well as the extent of the drain hole enlargement before sound metal is determined. These actions and deter-
minations shall require a Level 2 inspection.

d. Pitting Corrosion: Pitting corrosion is a local form of corrosion that most frequently occurs on horizontal sur-
faces, such as tank and bilge bottom plating, where water, sludge, dirt, and other deposits can collect. How-
ever, it can also occur in other structural details that lack drainage and can trap water. It is noteworthy for
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coated surfaces because it can occur in isolated, widely dispersed spots on an otherwise intact painted surface,
and the pits can be small diameter, but relatively deep, and experience rapid corrosion that can lead to holes
(perforations) and leaks if not treated.

For the purposes of determining weld repair actions, pitting shall be distinguished from general corrosion and
wastage. A corroded area is considered to be a pit if it is less than 2 inches in diameter; larger areas are con-
sidered to be general corrosion. A pit depth gauge shall be used, and the depth, diameter, and distribution of
pits shall be reported.

Pits are to be reported as isolated when they are separated edge to edge by sound metal by a minimum dis-
tance of two times the largest diameter of each pit. The distribution of pits is to be reported as scattered when
the spacing between the pits is less than two times the largest diameter of each pit. Scattered pitting shall be
treated as general corrosion for the purpose of repairs. When the occurrence of pitting is restricted to specific
area(s), report the approximate size of the affected area(s) in square feet. When there is isolated pitting such
as shown in Figure 4-18, report the approximate number of pits. The maximum pit depth, up to the point of
perforation (holing), shall always be reported. When there are numerous pits, it is not necessary to measure
and report the depth of each individual pit; instead, report the range of pit depths from minimum to maxi-
mum.

Pitting Caused by Microbiologically Influenced Corrosion (MIC): Fuel tanks subject to water contamination,
waste oil tanks, and sumps/drain wells are particularly prone to pitting caused by MIC. An example is shown
in Figure 4-18. MIC-produced pitting is often characterized by isolated, nearly perfectly round deep pits on
a painted surface. Tank cleaning prior to entry by the surveyor may have resulted in any mounds of depos-
its (called tubercles) on top of the pits being removed; however there may be residual rust spots at the pits
that, if probed to remove any corrosion products, would reveal the pits.

e. Holing: The most obvious form of damage. Holing occurs through a structural element or member due to pit-
ting, thinning, wastage, or other cause. Holes that are identified visually or as the result of sounding shall be
documented. Where encountered, the cause of the degradation should be addressed in the reporting (e.g. “Hol-
ing of stiffener S-17 Port occurring as a result of sea chest leakage and no drainage openings in the stringer
web to allow drainage to the bilge.”) Holing shall be evaluated by a Level 2 inspection.

f. Buckling, deformation, denting, and other signs of physical damage: These types of damage to ship structure
are caused by overloading, collision, excess pressure, fatigue, impact, etc. Buckling is the consequence of an
overload of the structure, and generally can be identified by out-of-plane permanent deformation to the struc-
ture. Fabrication related distortion from welding or from knuckling to meet alignment at erection breaks
should not be confused with physical damage. For plating panels, MIL-STD-1689 and NSTM Chapter 100
provide guidance on the maximum allowed out of fairness conditions acceptable for plating. Stiffener flange
or web elements with kinks or obvious bows in the web plating shall be reported as physical damage.

g. Cracks and fractures in structural elements and their welds: Cracks may initiate at areas of stress concentra-
tion associated with deformation, pits and holes, defective welds, inadequate initial design details, or in any
location where corrosion has reduced the load-carrying capacity of the structure. For steel or aluminum struc-
tures, cracks generally initiate as extremely fine hairline cracks without any visual deformation, and may only
become visually detectable after they have grown and caused cracking in the coating. The location and
approximate length of cracks shall be reported.

h. Delamination or other apparent structural damage to bimetallic transition strips: these strips are used where
steel and aluminum structures are joined together by welding. Particular attention is needed in way of these
type joints especially in the presence of insulation and joiner work around shower stalls and head areas where
water can collect or wick.
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i. Doubler Plates and Patches: Welded doubler plates, cold bond patches, composite patches, and other similar
temporary repairs may have been installed in order to restore tightness or to locally reinforce the strength of
corroded structures. When these items are found during surveys and inspections, and are found to be undocu-
mented by current DFS’s, these temporary repairs shall be documented and treated in accordance Table 6-1.
(Note that striker plates attached to structure are not to be confused with doubler plates; refer to paragraph
4-3.2.4.) In addition, shell insert plates intentionally installed for reinforcement around seachests are not dou-
bler plates.

j. Workmanship Defects: Defective workmanship is anything that does not comply with structural fabrication
specifications from the time of initial construction or repair. Areas with obvious deficient workmanship should
be determined in the visual examination of the surfaces of the compartment. Note that there is no requirement
or expectation for the Level 1 surveyor to review the actual structure configuration and workmanship against
the ship construction drawings; however, obvious defects shall be reported in the comments section of the sur-
vey forms. Examples of reportable items are described below, some of which are illustrated in Figure 4-19:

• Welding Defects and Discontinuities: cracks, undercut base metal at toe of weld, incomplete or missing
welds, base metal burn-through (melt-through), arc craters, gouges.

• Fabrication Errors: Gouges in structural members adjacent to welds caused by grinding or other weld joint
preparation or cleaning tools, misaligned structure, sharp or ragged edges.

• In Service Damage: Notches, gouges, mechanical damage.

Generally, the design requirements of all Naval ship structures (with the excep-
tion of the LCS and PC classes) require fully continuous welds, including the
wrapping of welds in way of snipes and drainage scallops and at the termination
of welds. Welding with regular and intermittent starts and stops encountered out-
side of tanks or wetted regions is termed “intermittent welds” (or “skip welds”
or “stitch welding”), and may be by original design. Where encountered, the
presence of intermittent welds on structures should be noted in the assessment
comments for later verification by the planning activity.

Pit depth and ultrasonic thickness gauging readings, if needed, shall be recorded in the comment section of
the MRC G1N5 and G1N6 survey forms.

An S5 structural integrity finding can be determined and used by Level 1 surveyors based solely on visual
appearance factors such as corrosion that has obviously reduced the applicable structural member section thick-
ness more than 25%, holing, cracking, buckling or other signs of physical damage or overload described above.

Where obvious structural loss or damage is visible via remote observation, but cannot be readily accessed by
the Level 1 surveyor, the surveyor shall note the need for staging or lift equipment as part of any request for a
Level 2 inspection.

4-5.1.3 Data Required to Support Strength Calculations and Deferrals. When required, the following informa-
tion shall be obtained to allow for accurate preparation of strength calculations supporting deferrals or mainte-
nance actions. The Level 1 surveyor shall collect and record this information where within their capabilities; oth-
erwise the information shall be obtained by the Level 2 Inspector.
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• Pit gauge or UT thickness measurements taken in plating panels must be located relative to the bounding
stiffeners or other reference datums sufficiently to provide notification of where within the panel the deficien-
cies exist.

• Wastage in stiffener webs taken either with micrometers or pit gauges shall note the maximums, and pro-
vide additional readings along the same plane to determine the average web thickness. The location along the
length of the stiffener span between supports shall also be provided. Similar information shall be obtained
where flange deficiencies are noted.

• Where holing is determined in stiffener webs, the location of the hole along the span length between sup-
ports, the distance from the plating along the depth of the web, and the overall size of the hole is needed. The
average thickness of the remaining intact thickness of the web in way of the holing is also required.

Figure 4-16 Exfoliation Of The Surface Of An Aluminum Plate
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Figure 4-17 Drain Hole in Stiffener Enlarged by Corrosion
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Figure 4-18 Examples of MIC-Produced Isolated Pitting in a Waste Oil Tank
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Figure 4-19 Examples of Reportable Weld and Workmanship Defects
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4-5.2 Maximum Allowable Corrosion, Thinning and Wastage Criteria. NSTM Chapter 100 provides the crite-
ria governing the limits of maximum cross-sectional area and thickness loss for hull structural materials, beyond
which repair or replacement is required. These limits are reflected in Table 6-1 as structural condition rating S5,
and are as follows:

• ≥ 25% for steel structure (Except for LCS-1 and PC Class ships)

• ≥20% for steel structure on LCS-1 Class

• ≥10% for steel structure excluding hull and main deck plating between frames 7-14; and ≥5% for steel hull
and main deck plating between frames 7-14 on PC Class

• ≥ 15% for aluminum structure

• ≥ 15% cross section area loss for stanchions, steel and aluminum

• For stanchions, stiffeners, beams, and frames: Application of the above limits shall be applied both to the
individual web and flange elements, and to the cross-section as a whole.

4-5.3 Determination of Thickness Loss in the Structure. In order to properly characterize and prioritize
instances of structural material thickness losses using the maintenance decision risk matrix in Table 6-1, the
actual thickness loss must be determined. Other than structural condition rating S1, representing no discernible
metal loss, and the visually obvious failure modes that are a part of the condition S5 definition (e.g. holing,
cracking, deformation, etc.), in general, the S2 through S5 ratings must be determined via either the optional use
of UT gauging by a qualified Level 1 surveyor, or via a Level 2 inspection. When unable to determine the appli-
cable thickness percentages of metal lost to determine the structural integrity scoring of the MDRM, the surveyor
may use “SN/V”, signifying “not verifiable”.

A Level 1 Surveyor with access to the applicable structural drawings, or the ability to reliably determine the
original structural member thickness from an adjacent unaffected area, may be able to provide an initial estimate
of the percentage of thickness lost from corrosion and pitting, using the pit depth gauge, and optionally, UT
thickness gauging. Figure 4-20 shows how the percent material loss is calculated.

Table 4-6 shows various remaining plate thicknesses (variable “t” in Figure 4-20) and material reductions
(variable “d” in Figure 4-20) for typical original thicknesses, and the respective percent reductions. The weight
gauge designation column of Table 4-6 is a common terminology used for steel plate, indicating the number of
pounds per square foot (psf) that a steel plate of that thickness would weigh. Figure 4-20 and Table 4-6 are also
applicable to aluminum structures, with the exception of the weight gauge designations.
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Determination of the percent reduction (wastage) in the thickness of a degraded structural member due to
general corrosion or pitting is made via either Equation (1) or Equation (2) as follows:

Reduction (%) = {1 - (t/To)} x 100 Equation (1)

Reduction (%) = (d/To) x 100 Equation (2)

When the remaining thickness, t, and original thickness, To, are known then Equation (1) is used. When the
depth of damage, d, and original thickness, To, are known then Equation (2) is used.

Figure 4-20 Determination of the Percent Reduction in Plate Thickness
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Table 4-6 Material Reductions and Percentages

Plate
Thick-

ness
(Frac-

tion, in.)

Plate
Thick-

ness
(Deci-

mal, in.)

Weight
(Steel

Plating
Only, #

(psf)

Measured Plate Thickness After %
Wastage (in.)

Measured Pit Depth After % Wastage
(in.)

5% 10% 15% 25% 5% 10% 15% 25%

1/8″ 0.125 5.1 0.119 0.113 0.106 0.094 0.006 0.013 0.019 0.031
3/16″ 0.188 7.65 0.178 0.169 0.159 0.141 0.009 0.019 0.028 0.047
1/4″ 0.250 10.2 0.238 0.225 0.213 0.188 0.013 0.025 0.038 0.063
5/16″ 0.313 12.75 0.297 0.282 0.266 0.235 0.016 0.031 0.047 0.078
3/8″ 0.375 15.3 0.356 0.338 0.319 0.281 0.019 0.038 0.056 0.094
7/16″ 0.438 17.85 0.416 0.394 0.372 0.329 0.022 0.044 0.066 0.110
1/2″ 0.500 20.4 0.475 0.450 0.425 0.375 0.025 0.050 0.075 0.125
9/16″ 0.563 22.95 0.535 0.507 0.479 0.422 0.028 0.056 0.084 0.141
5/8″ 0.625 25.5 0.594 0.563 0.531 0.469 0.031 0.063 0.094 0.156
3/4″ 0.750 30.6 0.713 0.675 0.638 0.563 0.038 0.075 0.113 0.188
7/8″ 0.875 35.7 0.831 0.788 0.744 0.656 0.044 0.088 0.131 0.219
1″ 1.000 40.8 0.950 0.900 0.850 0.750 0.050 0.100 0.150 0.250

1-1/8″ 1.125 45.9 1.069 1.013 0.956 0.844 0.056 0.113 0.169 0.281
1-1/4″ 1.250 51 1.188 1.125 1.063 0.938 0.063 0.125 0.188 0.313
1-3/8″ 1.375 56.1 1.306 1.238 1.169 1.031 0.069 0.138 0.206 0.344
1-1/2″ 1.500 61.2 1.425 1.350 1.275 1.125 0.075 0.150 0.225 0.375
1-5/8″ 1.625 66.3 1.544 1.463 1.381 1.219 0.081 0.163 0.244 0.406
1-3/4″ 1.750 71.4 1.663 1.575 1.488 1.313 0.088 0.175 0.263 0.438
1-7/8″ 1.875 76.5 1.781 1.688 1.594 1.406 0.094 0.188 0.281 0.469

2″ 2.000 81.6 1.900 1.800 1.700 1.500 0.100 0.200 0.300 0.500
2-1/4″ 2.250 91.8 2.138 2.025 1.913 1.688 0.113 0.225 0.338 0.563
2-1/2″ 2.500 102 2.375 2.250 2.125 1.875 0.125 0.250 0.375 0.625
2-3/4″ 2.750 112.2 2.613 2.475 2.338 2.063 0.138 0.275 0.413 0.688

3″ 3.000 122.4 2.850 2.700 2.550 2.250 0.150 0.300 0.450 0.750
3-1/2″ 3.500 142.8 3.325 3.150 2.975 2.625 0.175 0.350 0.525 0.875

4″ 4.000 163.2 3.800 3.600 3.400 3.000 0.200 0.400 0.600 1.000
4-1/2″ 4.500 183.6 4.275 4.050 3.825 3.375 0.225 0.450 0.675 1.125

5″ 5.000 204 4.750 4.500 4.250 3.750 0.250 0.500 0.750 1.250
5-1/2″ 5.500 224.4 5.225 4.950 4.675 4.125 0.275 0.550 0.825 1.375

6″ 6.000 244.8 5.700 5.400 5.100 4.500 0.300 0.600 0.900 1.500

The following are examples of how Figure 4-20, Table 4-6, and Equations (1) and (2) can be implemented:

During a survey it is discovered that a shell stiffener flange is visibly thinned.

Measured flange thickness, t = 1/8 inch (0.125 inches)

Original flange thickness, To = 0.205 inches

Equation (1): Reduction % = {1-(t/To)} x 100 = {1-(0.125/0.205)} x 100 = 39%

During a survey an area of general corrosion is discovered in a bulkhead.

UT measured thickness, t = 0.279 inches
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Original plate thickness, To = 0.375 inches

Equation (1): Reduction % = {1-(t/To)} x 100 = {1-(0.279/0.375)} x 100 = 25.6%

During a survey a pit in the steel shell plating is discovered.

Measured depth of pit, d = 3/16 inch (0.1875 inches)

Original plate thickness, To = 20.4# (0.5 inches)

Equation (2): Reduction % = (d/To) x 100 = (0.1875/0.5) x 100 = 37.5%

4-5.4 Sounding (Level 2 Inspection Only). “Sounding” the metal can be used to detect deteriorated structural
members beneath coating systems that appear to be intact, or beneath what appears to be only light corrosion or
scale. Sounding shall never be performed on a pressurized system boundary, such as pressurized piping. Sound-
ing the metal must be performed in a manner that does not unnecessarily damage intact coating systems on sound
metal, and therefore it should only be performed judiciously, when the surveyor has reason to believe the coat-
ing system in the area may be compromised. Tap on the metal where deterioration is suspected, and listen for
indications of material thinning. To baseline this method, tap on a non-corroded area of the same known design
thickness. Then tap along the area under investigation and listen for pitch changes to determine the extent of the
area of deterioration. Signs of a structural issue include:

• Deflection of material when tapping

• Hollow drum sound when tapping

• Difference in sound of hammer blows from other areas of plating of the same original thickness and gen-
eral surrounding structural support (stiffener spacing, welds, fluid presence on other side, etc.)

Hammers shall only be employed by a Level 2 inspector as required. Note that an unseen accumulation of
debris or standing water on the opposite side of the structure being sounded can deaden the sound of a hammer
blow.

When choosing where to perform sounding, particular attention shall be paid to areas where water collects,
and where corrosion, scale or staining have already begun to develop. If an area appears to have large amounts
of corrosion or thick rust-blistered paint, a chipping hammer should be used to break away corrosion and expose
the sound metal. Once sound metal has been exposed, the inspector can attempt to determine how much mate-
rial wastage has occurred.

4-5.5 Ultrasonic Thickness Gauging. Ultrasonic testing (UT) for thickness gauging is the most commonly used
Non-Destructive Testing (NDT) method for structural inspection/evaluation. UT thickness gauging is the method
of placing a small handheld transducer on any given solid material to send ultrasonic sound waves through the
material and determine its thickness. UT thickness gauging is used in evaluation of ship’s structures primarily
when corrosion has occurred and material wastage is suspected. UT thickness gauging can be used to determine
what percentage of the original material has wasted, if the allowable wastage limit has been exceeded, and to
determine if and how much material requires renewal.

UT thickness gauging is commonly performed as a part of a Level 2 inspection, and it is not required dur-
ing a Level 1 survey. However, if the Level 1 surveyor is qualified as described in NSTM Chapter 100, the sur-
veyor may perform UT thickness gauging in areas where structural thickness loss due to corrosion is observed,
in order to provide supplemental information or to support a request for a Level 2 inspection. UT thickness data
provided by the Level 1 surveyor must be accurately identified and linked to the structural member under inves-
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tigation as described in paragraph 4-6, and recorded in the comments or narrative of the survey findings. When
UT gauging is used during a Level 1 survey, a follow-up Level 2 inspection shall still be requested by the sur-
veyor if he/she has reason to believe that excessive material wastage of the structure has occurred.

The following guidance is provided for Level 1 surveyors planning to perform UT thickness gauging.

Any surface cleaning method on steel structures that uses power tools, or that
may create sparks may be considered “hot work”. All hot work shall comply with
the applicable fire prevention requirements; refer to NSTM Chapter 074, Vol-
umes 1 and 3, or for private shipyards, the appropriate NAVSEA Standard Item.

• The structure must be cleaned of all loose rust, dirt and debris prior to testing in order to have sufficient
contact between the UT probe and test material surface. A power tool (i.e. sand paper flapper wheel, wire
brush, etc.) may be needed to smooth out a rusted area of structure prior to UT thickness gauging. Care must
be taken to minimize the removal of any sound material during this cleaning.

• Paint on structure that is tightly adhered to the substrate and smooth does not need to be removed for UT
thickness gauging if the UT thickness gauge being used has “echo to echo” or “through coat” technology. This
is described in more detail in NSTM Chapter 100.

• Thickness readings may be inaccurate if there is structure attached to the other side of the surface being
gauged. For example: when performing UT thickness gauging on a tank top plate, if the probe is placed
directly over a location where there is a stiffener web below, the UT gauge may give a false reading. In cases
like this, the UT probe should be moved a few inches to either side to validate and obtain repeatable readings.

• The presence of non-metallic foreign objects on the opposing side of structure that is being UT tested will
not affect the thickness readings. For example: inspecting the bulkhead of a full potable water tank from out-
side the tank is feasible without removal of the water because water and steel have different acoustic imped-
ances and the ultrasonic sound wave will reflect whenever it hits a boundary of two different acoustic imped-
ances.

• Sufficient readings and grid densities should be used to accurately define the extent damaged and corroded
structure back to sound metal and documented by sketches depicting the locations of the readings relative to
frames and off centerline locations using points of reference easily established on construction drawings.

4-6. RECORDING THE LOCATION OF COATING AND STRUCTURAL DAMAGE.

The location of each instance of a coating or structural deficiency shall be identified as accurately as pos-
sible, for the following purposes:

• To allow a determination to be made, from a review of prior CCIMS data entries or other sources, if that
damage was previously identified and dispositioned.

• To provide precise information for follow-up Level 2 inspections.

• For accurate writing of GR2K repair jobs, if such action is determined to be warranted by the local engi-
neering authority.
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• When applicable for structural deficiencies, to allow for accurate preparation of strength calculations sup-
porting deferrals, where required. (See paragraph 4-5.1.3.)

The following standard conventions shall be used by Level 1 and Level 2 surveyors and inspectors to accu-
rately identify the location of a structural defect, as applicable. Where distance measurements are referred to, they
may be in either feet and inches, or meters and centimeters, as long as the units used are indicated.

• Identify the transverse location of the affected area by providing a reference point (e.g. “Centerline”,
“PORT shell/tank top transition”, “STBD Longitudinal BHD”, etc.), and the approximate distance from the
reference point to the beginning and end of the deteriorated area. State whether these measurements are
(PORT) or (STBD) of the reference point.

• Identify the longitudinal location of the affected area by providing a reference point (e.g. “FWD BHD ###”,
“FR 215”, etc.), and the approximate distance from the reference point to the beginning and end of the dete-
riorated area. State whether these measurements are (FWD) or (AFT) of the reference point.

• Identify the vertical location of the affected area by providing a reference point (e.g. deck, tank top, bilge
shell plating, overhead plating, etc.) and the distance measured to the beginning and end of the deteriorated
area. State whether these measurements are (UP) or (DOWN) from the reference point. (This information is
for areas located on bulkheads or any vertical structure.)

• If known, identify the location of the affected area if it is located between stiffening elements (e.g.
“Between stiffeners S-11 PORT & S-13 PORT”, or “Between Web FR 300 and Web FR 308).

Pit depth and ultrasonic thickness gauging readings, as required, shall be recorded in the comment section of
the MRC G1N5 and G1N6 survey forms.

Refer to paragraph 5-6 for requirements and guidance concerning the preparation and submission of repair
2-KILO’s using the above information.

4-7. PHOTOGRAPHIC RECORDS.

Surveyors and inspectors shall take digital photographs of all discrepancy areas that they record on the data
collection form for each compartment or area that will have a GR2K (repair 2-KILO) submitted recommending
maintenance action. Surveyors and inspectors shall also upload these photographs into the applicable CCIMS
database. Photos must be labeled or identified in a manner that allows them to be later associated to the appro-
priate discrepancy and assessment task. Photographs should be of sufficient resolution and include annotation
clearly describing the direction viewed, location, and the discrepant condition being conveyed, etc. For digital
photos, requirements for file name conventions and CCIMS database upload procedures will be set by the appro-
priate Planning Activity responsible for maintaining the CCIMS database.
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CHAPTER 5

DATA COLLECTION AND REPORTING

5-1. MRC G1N5 AND G1N6 DATA COLLECTION FORMS.

One data collection form shall be completed and submitted for each compartment or area that has been
assigned an assessment task (GA2K) in accordance with the CMP. Data collection forms are provided in Appen-
dices (A) and (B) of this manual. The official and most up to date version is available from the Naval Forms
Online web site at: https://navalforms.documentservices.dla.mil/

The data collection forms help ensure that each of the features that are to be examined as part of a Level 1
MRC G1N5 or MRC G1N6 survey are accounted for. Level 1 surveyors shall record the results of the surveys
into the automated data systems established by the respective maintenance activities in a timely manner in accor-
dance with policies and procedures established by the applicable Planning Activity.

Data forms that are electronically reproduced on hand-held computing devices in order to facilitate data
transfer to the respective Planning Activities and upload into the CCIMS database are acceptable alternatives to
the above forms, provided that they have been approved by the applicable Planning Activities.

5-2. LEVEL 1 SURVEY REPORTING REQUIREMENTS.

The results of the Level 1 surveys shall be documented and submitted to the applicable Planning Activities
within 3 working days of completion of the survey. (Travel to and from the site is considered part of the survey
time period.) This includes all scheduled periodic surveys, surveys of opportunity, and “as arrived” surveys
described in Chapter 3. The method of transmission of the data shall be as established by the respective Planning
Activity as follows:

• Surface Ships: survey data, including the resulting repair 2-KILO work items, shall be entered by the sur-
veyor/survey activity via the SURFMEPP CADET system.

• Aircraft Carriers: TYCOM-validated survey data shall be transmitted to the CPA via entry into CCIMS.

Repairs to coatings or other outfitting systems (e.g. sacrificial anodes, ladders, TLI’s, insulation, etc.) that are
recommended or required as a result of Level 1 surveys, and any requests for follow-on Level 2 inspections, shall
be documented on one or more maintenance notification forms (2-KILO) as needed.

5-3. LEVEL 2 INSPECTION REPORTING REQUIREMENTS.

The results of Level 2 inspections performed as a result of a Level 1 survey finding shall be documented and
submitted to the applicable Planning Activities within 15 working days of discovery of the potential structural
deficiency by the Level 1 surveyor. For other Level 2 inspections not stemming from a Level 1 survey, the results
shall be submitted within 3 working days from the completion of the inspection.

Structural repairs that are determined to be required as a result of Level 2 inspections shall be documented
on one or more maintenance notification forms (2-KILO) as needed. Level 2 inspection reports, UT thickness
gauging reports, and all repair sketches and supporting data that may be required in accordance with NSTM
Chapter 100 shall be provided to the applicable Planning Activity upon request, in addition to the local engineer-
ing authority and/or NAVSEA. The reports shall provide sufficient detail to perform structural analyses where
warranted.
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5-4. NON-MANNED ENTRY ASSESSMENT REPORTING REQUIREMENTS (TANKS AND VOIDS
ONLY).

The results of each periodic assessment performed using either the Tank Monitoring System (TMS) and its
Tank Ranking Algorithm (TRA) software, or the Insertable Stalk Imaging System (ISIS) and its Corrosion
Detection Algorithm (CDA) software, shall be reported to the applicable Planning Activity and entered into the
CCIMS database.

5-5. LEVEL 1 SURVEY CMP TASK COMPLETION/CLOSE-OUT.

If a Level 1 survey of an assigned compartment has been completed and there is no request for a follow-on
Level 2 inspection, the assessment task shall be recorded as completed or closed-out once the completed survey
data form has been submitted and recorded with the applicable Planning Activity, and any recommended GR2K
repair actions are submitted.

When a Level 2 inspection of a compartment is required as a result of a Level 1 survey, the CMP task shall
not be recorded as completed or closed out until the required Level 2 inspection is completed. If the Level 2
inspection is not completed within the 15 working day requirement (see paragraphs 3-5.1 and 5-3), the MRC
G1N5 or G1N6 task (as applicable) shall have a minor DFS submitted for local NSA approval or the deferral
must be approved utilizing the documentation process requirements outlined in the JFMM. Once the Level 2
inspection has been completed, or its deferral request has been approved, the Level 1 CMP task for that compart-
ment may be closed out and the CMP updated to reflect the Last Completion Date (LCD).

5-6. REPAIR 2-KILO DEVELOPMENT.

For all deficiencies found, surveyors and inspectors shall prepare and submit repair 2-KILO (GR2K) forms,
in accordance with the applicable Planning Activity business rules. Depending on the ship platform, these forms
may be directly generated from the “Comments” block on the data collection forms, and directly transferred to
the Block 35 “Remarks/Description” on the 2-KILO.

Level 1 surveyors may make initial coating system touch-up and repair recommendations as described herein,
but are not to make direct structural repair recommendations. Structural repair 2-KILOs shall only be prepared
by Level 2 structural inspectors.

The Maintenance Decision Risk Matrix (MDRM) described in Chapter 6 provides the means to prioritize
individual compartment, area, or component maintenance requirements for both coating and structural deficiency
repairs. In order to use the MRDM properly, each repair 2-KILO submitted requires the assignment of a Risk
Group R#, and either a coating condition P# or a structural integrity condition S#. In most cases, the appropri-
ate R# can be determined by Level 1 survey personnel from a review of Table 6-2 and Table 6-3; however, some
may require the assistance of the applicable maintenance team; refer to paragraph 6-2.1. Level 1 survey person-
nel are responsible for the assignment of coating condition P#’s as described in paragraph 4-4. Level 1 or Level
2 survey and inspection personnel are responsible for the assignment of structural integrity S#’s as described in
paragraph 4-5.

Repair 2-KILOs associated with outfitting items not related to the ship structure or its protective coatings do
not require the use of the MDRM or any of the rating numbers described above. Other than those that are
described herein as Repair Before Closing (RBC) items in tanks and voids, they shall be handled by the mainte-
nance teams like any other maintenance action item.

Level 1 and Level 2 surveyors and inspectors shall use their judgment to determine how to combine or split
up the repair work recommendations appropriate to the configuration of the compartment being surveyed. The
location within the compartment and the approximate square footage (when applicable) of each discrete repair
recommendation shall be reported.
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Level 1 surveyors shall also use their judgment to report whether interferences will be required to be removed
or lifted in order to gain access to problem areas in order to properly perform surface preparation and coating.
Interferences may include items such as pieces of equipment or machinery, distributed systems (piping, ducting,
or electrical cable/conduit), and insulation materials.

Unambiguous, accurate reporting of the conditions found and recommended repairs is essential to allow
maintenance planning managers to properly scope and screen each recommended work item. Appendix (D) pro-
vides guidance and a recommended format for developing repair 2-KILO’s, particularly for coatings and struc-
tural deficiencies. It addresses both Level 1 surveys and Level 2 inspections. Appendix (D) also includes a list
of standard abbreviations for common terminology.

5-7. REPAIR AND MODERNIZATION DOCUMENTATION.

In order to effectively manage structural and coating life cycle information, and to enable accurate pushing
of GA2K Level 1 survey tasking by the Planning Activities, maintenance teams shall provide the Planning
Activities with the following documentation:

a. For Tanks and Voids on all vessels, and for bilge regions and other CCSIAs specified in the CVN CMP
Only: Coating work completion Objective Quality Evidence (OQE) data, including the QA Checklist Forms
required by NAVSEA Standard Item 009-32.

b. Adjudicated DFS’s pertaining to coating and structural repair work.

c. Docking Reports in accordance with NSTM Chapter 997 for docking availabilities.

d. Configuration/arrangements change data from SHIPALT’s affecting tank, void, or compartment numbering,
type of service, or accesses.

Planning Activities shall convey to their respective Fleet maintenance activities the acceptable forms or for-
mats of this data and how it shall be provided.

5-8. CCIMS DATA STORAGE AND RETRIEVAL.

Planning Activities shall use the CCIMS database(s) to store the following data at a minimum:

a. MRC G1N5: All data from the survey form.

b. MRC G1N6: The “Inspector” and “General” data blocks from the survey form, and all condition data.

c. Digital photographs.

d. Pertinent data from the items described in paragraph 5-7 above.

Planning Activities shall maintain a means to store and retrieve historical data from the CCIMS databases.

5-8.1 Handling of Digital Images. Handling of Digital Images

Digital images (photographs), when used in conjunction with objective quantitative survey results, are com-
monly used and reviewed by maintenance teams, Planning Activities, and NAVSEA authorities when evaluating
discrepancies and recommended work items. Digital photographs required by Chapter 4 shall be provided to the
applicable Planning Activity in conjunction with the reporting of Level 1 and Level 2 survey and inspection
results. The Planning Activities shall maintain a means to store and retrieve digital photographs in the CCIMS
database. Digital photographs shall be available for review by the maintenance teams, local engineering authori-
ties, and NAVSEA to support repair 2-KILO development, DFS adjudication, and failure or trend analyses.
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The CCIMS database is controlled as Distribution Statement D, restricting access to DOD employees and
DOD contractors. Planning Activities shall establish and implement methods to control the appropriate Distribu-
tion Statements to be applied to digital photograph files that are uploaded or downloaded from their respective
CCIMS databases. For aircraft carrier CCIMS, prior to uploading any pictures, surveying activities and the CPA
shall ensure the necessary reviews are accomplished to verify the pictures do not reveal Naval Nuclear Propul-
sion Information (NNPI) or other restricted systems, and are labeled as Distribution Statement D.

5-8.2 COSMOS Database Tool. SURFMEPP has developed the Corrosion and Structural Monitoring System
(COSMOS) database tool that tracks trends in corrosion and structural degradation on surface ships that is used
in conjunction with Surface CADET-CCIMS. The COSMOS data tool collects and displays current and histori-
cal corrosion related assessment and repair work order data from the Navy 3M systems and categorizes them uti-
lizing the maintenance decision risk matrix, Table 6-1.

COSMOS automatically creates a series of charts and reports on outstanding (open) repair work items in the
three categories of structural repairs, coating repairs, and various other corrosion-related repairs on other items
(outfitting) conditions. These reports can be used in conjunction with the JFMM maintenance milestones to assist
in the development of Baseline Availability Work Packages (BAWP) and to answer technical data calls as
required. By rapidly isolating life cycle critical repair work, COSMOS functions as a companion piece to the
assessment results stored within Surface CADET-CCIMS.

The COSMOS tool is located with Surface CADET-CCIMS under the SPEAR Maintenance domain at the
following URL: https://www.spear.navy.mil/, restricted applications section.

5-9. DEFERRALS AND NON-CONFORMANCES.

Any noncompliance with the requirements of this manual shall be documented and adjudicated using estab-
lished practices for DFS’s and BAWP Change Management described in the JFFM and the CMP as applicable.

• Deferrals and non-conformances regarding requirements pertaining to the scheduling of Level 1 and Level
2 surveys and inspections, and coating system repairs or replacements, are to be handled using BAWP Change
Management procedures.

• Deferrals and non-conformances regarding required structural repair actions are to be handled using DFS
procedures; refer to paragraph 6-3.3.

In most cases, it is generally not appropriate for the Level 1 surveyor to make recommendations regarding
the creation of DFS’s. The maintenance actions required as a result of the conditions found during surveys are
described in this manual, and if they are not followed within the required timeframe then a DFS is required
according to the JFMM. However, there may be unique circumstances where it is appropriate for the surveyor to
recommend a DFS. For example, in a tank survey, if all four zones are in Condition P1 without taking into
account any coating blisters, but the extent of intact blisters in a single zone drives that zone (and therefore the
overall score of the tank) to be modified to Condition P3 or P4, then a DFS recommendation may be prudent.
Sample wording for this case may be “DUE TO THE MINIMAL NATURE OF CORROSION WITHIN THE
TANK AND THE LOCALIZED NATURE OF INTACT BLISTERING, RECOMMEND SUBMITTING A DFS
TO POSTPONE TANK PRESERVATION ONE MAINTENANCE CYCLE.”
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CHAPTER 6

DISPOSITION AND MAINTENANCE ACTIONS

6-1. GENERAL.

This chapter of the manual provides requirements and guidance for the disposition of coating and structural
condition findings that are documented by the MRC G1N5 and G1N6 surveys, and any associated GR2K repair
maintenance action recommendations. TYCOM maintenance managers (i.e. Port Engineers, CVN MPMs and
depot level executing activities) shall use this Chapter to prioritize and make repair decisions and submit DFSs
as needed. Planning Activities shall also use this Chapter to determine and schedule follow-on surveys and
inspections (GA2K push tasks).

All findings that indicate corrosion has caused notable thickness loss or pitting, or evidence of other damage
in the structures, whether coated or bare exposed metal, shall have a GR2K submitted to request a Level 2
inspection, and UT thickness gauging if appropriate to determine the extent of wastage, and shall be dispositioned
in accordance with Table 6-1 and NSTM Chapter 100 requirements.

Refer to paragraph 6-9 for special requirements regarding scheduling, and dispositions of survey and inspec-
tion findings, for ships approaching their decommissioning dates.

6-2. CONDITION BASED MAINTENANCE REQUIREMENTS.

Actions that are required to be taken based on the assessed condition of coatings and structures at the time
of the surveys and inspections are dependent on a number of considerations in addition to the extent of coating
or structural damage. Other aspects of risk, including potential mission, safety and economic impacts, as well as
factors that impact the probability of failure, will affect the extent and priority of required repairs. Additional
situational repair guidance is provided in this Chapter, including considerations for repairs that require docking,
the type of adjacent space(s) that share a common structural division plate, and for ships at or near decommis-
sioning.

The Maintenance Decision Risk Matrix (MDRM), Table 6-1, provides a condition-based framework for mak-
ing and prioritizing both coating and structure repair decisions for a compartment or structural components’
assigned level of mission criticality and/or risk as described below, and its assessed material condition as
described in Chapter 4. The MDRM and accompanying Tables 6-2 and 6-3 shall be used to determine the criti-
cality of the structure and determine actions, priority and scheduling of repairs to the structure and coating sys-
tems in the absence of engineering calculations demonstrating the adequacy of the structural systems. The
MDRM is intended to be used separately to make coating system re-inspection and/or repair/replacement deci-
sions, and structural repair decisions, and to prioritize them.

6-2.1 Assignment of Risk Group (R#). For each repair GR2K submitted as a result of the Level 1 and Level
2 surveys and inspections, determine the appropriate Risk Group rating (R1 through R5) on Table 6-1 for either
the compartment/area, or the type/location of the structural member or feature. These range from “Minimal” (R1)
to “Critical” (R5), and are defined in Table 6-2 for tanks and voids, and Table 6-3 for all other areas.

TYCOM maintenance managers and/or Planning Activities are responsible for ensuring the correct assign-
ment of Risk Groups to assessment findings and repair GR2Ks.

6-2.1.1 Mission Critical and Severe Service Tanks and Voids (MRC G1N5). “Mission Critical” tanks and voids
are those that affect the ship’s mission, the propulsion plant or that could have a negative impact on crew morale
should they need to be taken out of service. The maintenance of the structural integrity in these areas, and of
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coatings (where required) to prevent contamination of the fluid in the tank, is necessary to ensure the safe and
proper operation of the ship. Mission Critical tanks are listed below:

• Boiler Feed Water Tanks

• JP-5 Service Tanks

• JP-5 Storage Tanks (except for CVNs)

• Fuel Oil (FO) Storage and Service Tanks

• Potable Water Tanks

• High Pressure Watermist System Fresh Water Storage Tanks

A “Severe Service” tank is one that is in a highly corrosive environment that leads to accelerated coating
deterioration with attendant corrosion of the underlying structure. Severe Service tanks also includes those that
are prone to rapid and extensive coating blistering, such as those that hold warm or hot fresh water. Accordingly,
Severe Service tanks require more frequent survey after initial coating damage is found. Severe Service tanks are
listed below:

• Seawater Ballast and Seawater List/Ballast Control Tanks

• Compensated Fuel Tanks

• JP-5 Contaminated Oil, Settling, and Purifier Drain Tanks

• CHT, Wastewater and Contaminated Oil Tanks

• Fresh Water Steam Condensate Drain Collecting Tanks

Risk group ratings balance both mission criticality and severe service conditions, and all of the above tanks
and voids fall within the R4 and R5 risk groups in Table 6-2.

6-2.2 Assignment of Condition Rating (P# or S#). Once the Risk Group R# is identified, a maintenance action
shall be scheduled or accomplished based upon the as-found material condition rating, as per Table 6-1. Require-
ments concerning the assignment of “Structural Integrity” (S1 through S5) and “Coating Integrity” (P1 through
P4) material condition ratings are contained in Chapter 4 of this manual, and are based on the extent of structural
wastage, coating breakdown, or related system damage and the requirements of NSTM Chapters 100 and 631.
Note that coating system ratings are independent of any determinations of structural repairs that may be required.
Coating system maintenance actions, including the Planning Activity scheduling of follow-on surveys of tanks
and voids at reduced periodicities, only require an R# and a P#. Structural integrity maintenance actions only
require an R# and an S#, although the associated P# may be provided as warranted, since structural repairs are
almost always coupled with represervation of new and disturbed surfaces.

Where the “#” sign is used, the use of an actual number is required. The Coat-
ing Integrity Condition Rating P# is located at the left side of Table 6-1 and the
Structural Integrity Condition Rating S# is found on the right side. For coating
integrity condition P1 and structural integrity condition S1, there is no actual
GR2K repair action that needs to be submitted.
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Level 1 and Level 2 survey and inspection personnel are responsible for the assignment of P# and S# ratings
to each completed assessment and repair GR2K submitted, using the requirements provided in Chapter 4. Plan-
ning Activities are authorized to adjust the initially reported P# and S# values based on available objective qual-
ity evidence submitted with the report.

6-3. MAINTENANCE DECISIONS AND PRIORITIZATION.

The disposition and prioritization of Coating Integrity and Structural Integrity repair actions, including the
submission of any associated DFSs, shall follow the requirements of the Table 6-1 MDRM and NSTM Chapters
631 and 100, except where limited in paragraph 1-3.

6-3.1 Coating System Maintenance Actions.

MRC G1N5: The overall Coating Integrity condition rating P# of tanks and voids governs coatings mainte-
nance actions in those compartments.

MRC G1N6: The Coating Integrity condition rating P# assigned to each coating repair GR2K submitted for
all compartments other than tanks and voids governs coatings maintenance actions in those compartments; sepa-
rate and independent maintenance actions may be taken for each GR2K. However, maintenance teams have the
prerogative to combine coating repair GR2Ks into a single work item, provided that the maintenance action asso-
ciated with the highest coating condition P# of the combined GR2Ks is performed.

When a CMP requires complete coating system replacement in specific compart-
ments or areas solely on the basis of service time (coating system age), based on
analyses of past performance and cost metrics, Planning Activities shall compare
any coating maintenance actions resulting from the survey that would be directed
by the MRDM to the next scheduled full represervation to determine the appro-
priate course of action, in accordance with the below:

a. If the next CMP time-based compartment represervation is scheduled to be
performed in the current or next maintenance cycle, then the condition-based
coating repair actions reflected in the MRDM may be disregarded.

b. If the next CMP time-directed compartment represervation is scheduled to
be performed later than the next maintenance cycle following the Level 1 sur-
vey, then the condition-based coating repair actions reflected in the MRDM
shall be performed.

Refer to paragraph 4-4.5 for application of NSTM Chapter 631 criteria concerning mandatory replacement of
the entire coating system in the designated compartment or area when the accumulated damage exceeds 10% or
20% of the total surface area.

6-3.1.1 Additional Tank and Void Coating Maintenance Requirements and Recommendations. When it is not
possible to assess a tank or void in advance of a maintenance period, then work to be accomplished cannot be
planned and is called emergent, or growth work. Emergent work during a maintenance availability is always con-
siderably more expensive than planned work, and in some cases may also have an impact on the overall avail-
ability schedule. When a tank or void survey occurs at the start of a maintenance period, such as an Extended
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Repair Survey (paragraph 3-3.2) or an As-Arrived Survey (paragraph 3-3.4), the actions taken based on the results
of the survey must be considered relative to the cost and schedule impact that would result.

Based on the tank or void coating condition rating determined using Chapter 4, the coating system mainte-
nance actions described in Table 6-1 and its notes, as supplemented in this paragraph, shall be performed at a
minimum. The maintenance team has the discretion to replace the coating system in tanks and voids sooner than
required based on availability of resources and schedule.

a. R4/P3: If the tank or void is not an innerbottom tank or void, schedule and perform a complete blast and
recoat during the next maintenance availability cycle.

If the tank or void is in innerbottom, it shall be scheduled for complete blast and recoat during the next dock-
ing availability maintenance cycle. If that docking availability is two maintenance cycles in the future, then
re-survey in next waterborne availability.

If the survey that produced the P3 finding in an innerbottom tank or void occurred at the beginning of a dock-
ing availability, it is recommended that the maintenance team add a complete blast and recoat of the compart-
ment to the current maintenance cycle Availability Work Package (AWP) if resources and schedule permit.

b. R4/P4, R5/P4: If the survey that produced the P4 finding occurred at the beginning of a maintenance cycle,
it is recommended that the maintenance team add a complete blast and recoat of the tank or void to the cur-
rent AWP if resources and schedule permit. However, if the tank or void is located in the innerbottom, the
additional requirements described below apply:

(1) Condition P4 finding determined within the 0-20% completion period of a docking availability -AND- the
tank or void does not require drydocking to recoat as described in paragraph 6-6.1: if the tank or void is
not recoated in the current docking availability, it shall be scheduled for recoating in the next maintenance
cycle.

(2) Condition P4 finding determined within the 0-20% completion period of a docking availability -AND- the
tank or void does require drydocking to recoat as described in paragraph 6-6.1: the tank or void shall be
added to the current AWP for recoating. If unable to completely remediate during the current docking
availability, the local NSA shall ensure that the deferral is documented via major DFS or by utilizing the
JFMM BAWP deferral management process to document the non-compliance and coordinate a risk miti-
gation plan with the applicable Planning Activity to determine follow on reprogramming requirements.

6-3.1.2 Condition Unknown (Condition 0). If a required Level 1 survey of a compartment was scheduled dur-
ing an availability but was unable to be performed for any reason, the survey shall be scheduled as soon as prac-
ticable within 36 months of the original scheduled date. The unknown condition shall be documented in the
CCIMS database and the Condition rating shall be set to 0 (zero). A DFS shall be submitted in accordance with
paragraph 6-3.3. For tanks and voids, the following additional requirements are applicable:

a. R5 or R4 tanks or voids, or any innerbottom R3 tank or void that requires docking in order to blast and
recoat: the BAWP for the next availability following the missed assessment shall provide for both an as-arrived
Level 1 survey at the start of the availability, and work scope margin to allow for emergent work that may be
required based on the condition found during the survey.

6-3.2 Structural Integrity Maintenance Actions. The overall process for the assessment of structural system
integrity consists of:
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• Performing regularly scheduled Level 1 surveys.

• Performing regularly scheduled and condition-directed follow-up Level 2 inspections.

• Performing structural integrity strength analyses and evaluation of damage when discovered.

• Predicting additional wastage and the expected condition of the structure by the time repairs are anticipated
to be performed, where deferrals of coating system repairs are planned. This step requires the application of
corrosion rate projections described in NSTM Chapter 100, as described in paragraph 4-5.1.1.

• Documenting the results and required repairs.

The overall assessment determines the subsequent need for repairs, prioritization of those repairs, and the
associated risks and actions required when seeking deferral of repairs.

When structural damage that is outside of specifications is present, the structure must be repaired to restore
the structural integrity, or it must be demonstrated to be adequate by analyses where deferrals are requested prior
to continued operation of the vessel.

In the absence of case-specific strength evaluations that are prepared to demonstrate structural adequacy in
conjunction with a DFS, the MDRM in Table 6-1 shall be used to determine the priority and scheduling of repairs
to the structure.

6-3.2.1 Coating Repairs of New and Disturbed Surfaces Resulting From Structure Repairs. All planned or
emergent structural repairs should always be made prior to represervation of a compartment or area.

Structural repair will in almost all cases require welding and will damage the surrounding coating system due
to the heat generated. Typical welding requirements call for all paint to be removed within a short distance of
either side of the weld as a part of the weld joint preparation. However, these requirements generally only address
the paint that is on the same side of the bulkhead plating (or in the same compartment) where the welding is
actually being performed. In some cases, the heat of welding can also damage the coating system on the oppo-
site side of the plate in the adjacent compartment or area. This might commonly occur for fillet welds made to
renew corroded stiffeners on one side of the plate boundary. An example is shown in Figure 6-1.

Work item planners must take the above into consideration when preparing detailed repair items, and shall
include scope for touch-up repairs to the damaged coating systems in compartments adjoining the ones where
structural repair welding is being performed, as appropriate.
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6-3.3 Non-conformance Reporting. Non-conformance adjudication is documentation of non-conformance to
technical requirements. For the purposes of CCAMM, non-conformance adjudication is documented by Change
Management for work planning and by Departures from Specification (DFS) for work execution and existing
deficient shipboard conditions. Non-compliance to the technical requirements and the MDRM for the
re-inspection, repair or restoration of coatings or structure deficiencies reported from Level 1 and Level 2 sur-
veys and inspections requires formal documentation via the BAWP Change Management process or by submit-
ting a DFS in accordance with the Joint Fleet Maintenance Manual (JFMM).

A major DFS is one for a currently deficient shipboard condition that affects the integrity, performance, dura-
bility, reliability, maintainability, safety (including survivability), or other functionality of a system. For structural
and coating systems, a major DFS shall be submitted for the following non-compliant conditions:

a. MDRM Scores (Red) R5/S5 andR4/S5 for structural deficiencies.

b. MDRM Scores (Red) R5/P4 and R4/P4 for coating system deficiencies in innerbottom tanks or voids when
the requirements of paragraph 6-3.1.1(b) are not met. Non-conformance reporting in this case shall be by
either a major DFS, or via the BAWP/AWP Change Management process.

c. Tanks and voids in unknown condition due to a planned but missed MRC G1N5 assessment as described
in paragraph 6-3.1.2 (a).

d. When multiple conditions of structural degradation exist exceeding the established criteria for structure

Figure 6-1 Burned Coating From Welding on Opposite Side of Plate
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contributing to longitudinal strength and UNDEX whipping resistance as described in NSTM Chapter 100,
structural integrity/strength analyses shall be prepared and are required to be included as justification for the
deferral with a major DFS request.

Minor DFSs shall be submitted where required for other structural and coating deficiencies as noted in the
MDRM.

6-3.4 Repairs Other Than Coatings and Structures. For repairs pertaining to items other than ship structure and
its coatings, unless otherwise specified herein (such as paragraph 6-8 RBC items for tanks and voids), GR2Ks
written for specific equipment or components (e.g. anodes, TLIs, ladders, vent screens, etc.) shall be dispositioned
and managed by the TYCOM maintenance managers using their normal business practices, and do not require
the use of the MDRM.

6-4. TOUCH-UP REPAIR OF COATINGS.

The objective of touch-up painting is to prevent or arrest structural material loss due to corrosion in the area
of the failed coating, and to retard the progression of coating failure such that the overall coating system can
achieve its original intended service life. Refer to paragraph 1-5.2.3 for the definition and limits on depot-level
work scope for touch-up coating when NAVSEA Standard Item 009-32 is used.

Requirements and recommendations regarding coating system touch-up maintenance actions are included in
Table 6-1.

In compartments or locations under the scope of MRC G1N6, touch-up painting that is required or recom-
mended herein may be screened by the maintenance team for either Organizational (O-Level), Intermediate
(I-Level), or Depot (D-Level) accomplishment. O-Level touch-up painting is to be performed in accordance with
the guidance in NSTM Chapter 631 and applicable PMS requirements. Note that touch-up painting in some areas
may require significant staging for access, or additional services.

General requirements and guidance concerning the scheduling and performance of depot-level touch-up coat-
ing in tanks and voids under the scope of MRC G1N5 are provided below.

a. Touch-up repairs do not change the condition rating of a tank or void in CCIMS. The only way for a tank or
void condition rating other than P1 to be restored to a P1 is for the coating system to have been completely
replaced by blasting and painting in accordance with Standard Item 009-32.

b. Touch-up repairs in tanks and voids should only be performed when the distribution of coating damage and
corrosion is “localized” as defined in paragraph 4-4.3.2. Touch-up repairs are not recommended or required
when the coating damage is “scattered”, as it is not economical or practical to perform. Touch-up repairs of
areas of localized coating damage are required in specific instances described in this chapter (for example, in
severe service tanks and voids in Condition P3 or P4); in most other cases, touch-up coating of localized
damage is recommended but not required.

c. For dry voids in any condition, the local engineering authority may evaluate the need and benefits of touch-up
on a case basis and act accordingly. These compartments shall be re-surveyed at the periodicities described in
Table 6-1.

d. Touch-up coating repairs in tanks and voids are highly recommended to be made by a depot-level maintenance
activity. Note that touch-up painting in some tanks and voids may require significant staging for access, or
additional services.
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6-5. DISPOSITION OF ISIS/CDA FINDINGS.

As noted in paragraph 3-6, ISIS/CDA usage is currently limited to potable water tanks, seawater ballast tanks,
and dry voids, and the findings can only be used to determine the requirements for follow-on surveys; ISIS/CDA
findings cannot be directly used as a basis for coating repair determinations. The re-survey requirements as a
result of ISIS/CDA findings and the associated tank/void complexity risk factors shown in Table 3-4 are described
below.

• Condition P1: The next survey shall be performed at the periodicity indicated in Table 3-1. This next sur-
vey may be performed using ISIS and the CDA, or by a manned-entry MRC G1N5 Level 1 survey. However,
unmanned ISIS surveys shall be limited to a maximum of two consecutive uses, after which a manned-entry
MRC G1N5 survey is required.

• Condition P2: For potable water tanks and seawater ballast tanks, the next survey shall be conducted within
36 months after the Condition 2 finding. For dry voids, the next survey shall be conducted within 72 months
after the Condition 2 finding. For tanks and voids with a “Low” complexity risk factor as per Table 3-4, these
follow up surveys may be performed using ISIS and the CDA or by a manned-entry MRC G1N5 survey. How-
ever, unmanned ISIS surveys shall be limited to a maximum of two consecutive uses, after which a manned-
entry MRC G1N5 survey is required. For tanks and voids with a “Medium” or “High” complexity risk factor
as per Table 3-4, these follow up surveys shall be performed by a manned-entry MRC G1N5 Level 1 survey.

• Condition P3 or P4: A manned-entry MRC G1N5 Level 1 survey shall be scheduled and conducted as soon
as practicable. For potable water tanks and seawater ballast tanks, this survey should be performed at the next
availability, but in no case shall it be conducted more than 12 months after the Condition P3 or P4 finding. For
dry voids, this survey should be performed at the next availability, but in no case shall it be conducted more
than 24 months after the Condition 3 or 4 finding. For any innerbottom tanks, the manned-entry MRC G1N5
survey shall be conducted during the same availability that the ISIS survey was performed in.

6-6. ADDITIONAL FACTORS FOR PRIORITIZATION AND SCHEDULING OF COATINGS WORK.

The following factors shall be considered when determining the overall risks of continued operation, and the
scheduling and prioritization of repair work.

6-6.1 Docking Required To Recoat. A docking-only tank, void, or other compartment is one that primarily is
only blasted and recoated in practice while in drydock, either due to the extremely high cost or schedule disrup-
tion caused by attempting to blast and coat the compartment while the ship is waterborne, or due to fundamen-
tal ship instability problems that may arise for certain ship class designs. Additional considerations that mandate
a docking-only maintenance requirement concerns the harmful effects of blasting and coating operations on ship’s
machinery, and the potential for abrasive blasting or power tool cleaning on thinned shell plating to perforate the
plate and result in waterborne compartment flooding. If the only means to enter a compartment that does not
compromise the cleanliness and function of machinery is through a hole cut for access through the hull, then the
compartment must be considered as docking-only.

Due to the extended length of time between docking availabilities, complete replacement of a coating system
by blasting and recoating may be the appropriate action if in drydock, even if the compartment has not reached
Condition P4. If not, the condition of the tank or void shall be documented, touch-up painting performed if
required, and recoating shall be scheduled and performed in the next docking availability.

6-6.2 Tanks and Voids With Equal Overall Condition Scores. The overall coating integrity condition score
resulting from a tank or void Level 1 G1N5 survey is the highest of the individual scores among the four desig-
nated survey zones within the compartment. Therefore, for any given ship availability work package planning,
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this can result in many tanks and voids all being in Condition P4 and potentially requiring more coating repair
or replacement action than the available budget and schedule can support.

When determining those tanks and voids to recoat and those requiring a DFS to be submitted in accordance
with the requirements of this Chapter, the four zone-based condition ratings of each tank and void rated as Con-
dition P4 can be added together, and ranked against one another for comparison, since those with higher sums
will usually represent those with greater extents of coating failure and corrosion. For example, a tank with coat-
ing condition ratings of P4-P4-P4-P4 in the four zones would score 16, and would be given a higher priority for
work than another tank of the same type of service with a cumulative P4-P1-P3-P2 ranking score of 10, even
though both tanks had an overall coating rating of Condition P4. In making these rankings, tanks and voids that
are designated as Risk Groups R5 and R4 shall be given the highest priority, followed by innerbottom tanks and
voids that are not Risk Group R5 or R4, then by non-innerbottom tanks and voids that are not Risk Groups R5
or R4, and lastly by all other types of tanks and voids.

6-6.3 Adjacent Compartments. Compartments will always share at least one common boundary with one or
more adjacent compartments. The top of one tank, for example, may be the bottom of a tank immediately above
it, and a bulkhead of a Risk Group R3 tank may also serve as the bulkhead of an adjacent R5 tank. In prioritiz-
ing work for coating replacement, it is therefore necessary to determine what compartments are adjacent. For
example, given two tanks that have been assessed on the MDRM as R3-P3, one that has shared boundary with
an R5 tank should be given a higher priority than one that only has shared boundaries with R4 or R3 compart-
ments.

6-6.4 Dry (Non-Floodable) Void Compartments. The rate of corrosion in a dry void compartment is limited by
the lack of humidity (moisture) or water that would occur in general atmospheric or immersion corrosion. Due
to the low risk associated with dry void compartments that are in coating condition P3 or P4, coating replace-
ment for these compartments typically should be at the bottom of the priority list relative to other compartments,
unless adjacent compartments are in higher risk groups as described above.

Dry voids adjacent to the shell above or below the waterline may be subject to cycles of condensation/water
collection and evaporation due to seasonal or daily thermal gradients and the amount of moisture retained in the
enclosed atmosphere. In addition, where fluid piping systems pass through theses spaces, water may occasionally
collect due to condensation on cold surfaces of the pipe, or from piping system leaks. These factors shall be con-
sidered in determining the risk associated with dry void compartments in coating condition P3 or P4 and in pro-
jecting expected corrosion rates where coating repair or replacement is to be deferred. The presence of significant
wastage in the compartment structure should be a clear indicator that the area has been exposed to water.

6-6.5 Premature Coating Failure. Although any coating system failure that prevents it from reaching its full
expected service life can be considered a premature failure, special attention must be given in those instances
when blistering, disbonding or any other type of coating failure and corrosion becomes apparent in a compart-
ment where a new coating system was installed within the last 12 months. Applying the coating condition scor-
ing system defined in this manual, premature coating system failure could also be defined as any compartment
that is assessed as being in coating condition P2 or higher within 1 year of a new coating system having been
applied.

Premature coating failure is most often due to one or more problems during the surface preparation or coat-
ing installation process that were not detected and corrected as a part of the QA oversight of the work. Coating
systems that fail in less than one year should be expected to have the failure expand across the surface area of
the compartment at an accelerated rate, and must be replaced in an accelerated time period relative to those that
do not exhibit premature failure.
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Although there are no regularly-scheduled initial survey periodicities for compartments reflected in Table 3-1
within 12 months of a new coating system having been installed, there may have been some other irregular or
special survey or inspection of opportunity, or a report from the ship that shows that premature coating failure of
a recently coated compartment is occurring. For maintenance teams and work planners, when premature coating
failure has been reported or identified in a specific type of tank or with a specific coating system, it is recom-
mended that special surveys be scheduled.

6-7. GUIDANCE ON SELECTION OF COATINGS.

Work planners should select options for coating service life to support remaining ship service life in accor-
dance with NAVSEA Standard Item 009-32, understanding that costs for installing longer service life coatings
(e.g. 15-20 year service life) are higher than for similar coatings with a shorter service life (e.g. 10-12 year ser-
vice life).

When considering waterborne availability coatings work for innerbottom tanks and voids, and other compart-
ments below the waterline with one or more boundaries serving as the shell/skin of the ship, work planners
should review the current version of Standard Item 009-32 and the availability of coating systems qualified for
application and curing at lower surface temperatures.

6-8. MANDATORY REPAIR BEFORE CLOSING (RBC) ITEMS IN TANKS AND VOIDS.

Due to the lengthy time between tank and void entries and the associated costs, these compartments are
unique in that they contain numerous components and ancillary systems that must be checked to ensure that they
are in proper working order before closing them. These items are generically referred to as Repair Before Clos-
ing (RBC) items. These items were previously discussed in Chapter 4, but are summarized again below.

• Structural integrity compromised (see paragraph 4-5)

• Sacrificial anodes that are either >50% depleted, passivated, or painted (see paragraph 4-3.2.1)

• Piping system leaks or visually-obvious damage (see paragraph 4-3.2.5)

• Stuck plumb bob (see paragraph 4-3.2.4)

• Broken, missing, or >50% worn sounding tube striker plate (see paragraph 4-3.2.4)

• Bare/defective wiring for TLIs, ICCP, TMS, or any other system (see paragraphs 4-3.2.3 and 4-3.2.6)

• Cable stuffing tubes not capped or properly sealed (see paragraph 4-3.2.2)

• Delaminating or disbonded paint in FO Storage or FO Service Tanks (see paragraph 4-4.3.4.1)

• Manhole cannot be sealed or has broken studs (see paragraph 4-3.2.2)

If any of these items are found during a tank closeout, they shall either be corrected before closing the tank,
or a DFS shall be submitted to document the deficiency for future maintenance planning.
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6-9. MAINTENANCE OF SHIPS APPROACHING DECOMMISSIONING.

For aircraft carriers approaching decommissioning, the requirements and allow-
ances in this paragraph are not applicable to non-nuclear tanks, voids, or other
compartments adjacent to nuclear-cognizant compartments.

For ships that are within 5 years (60 months) of a planned decommissioning date, Level 1 surveys, Level 2
inspections, and the maintenance of coating systems may be limited to those actions that are required to safely
operate the ship until it is taken out of service as described below.

6-9.1 Surveys and Inspections.

6-9.1.1 Tanks and Voids MRC G1N5. Level 1 surveys and Level 2 inspections shall be accomplished at the
required periodicities based upon the most recent Level 1 survey overall condition score. The following require-
ments and allowances also apply:

a. All tanks and voids that are in Condition 0 (zero, Unknown Condition), Condition P3, or Condition P4, if
due for re-inspection, only require a Level 2 inspection in accordance with NSTM Chapter 100 in order to
identify required structural repairs; a Level 1 survey is not required.

b. Aircraft Carrier Non-Floodable Voids: When the vessel is within 128 months of its planned decommission-
ing date, all CVN non-floodable voids that are in Condition 0 (zero, Unknown Condition), Condition P3, or
Condition P4, if due for re-inspection, only require a Level 2 inspection in accordance with NSTM Chapter
100 in order to identify required structural repairs. These Level 2 inspections shall be conducted once per each
maintenance cycle occurring within this 128-month period. No Level 1 surveys are required

6-9.1.2 Compartments and Areas Other Than Tanks and Voids (MRC G1N6). Level 1 surveys and Level 2
inspections shall be accomplished at the required periodicities shown in Table 3-2. The surveys and inspections
shall be limited to determine the structural repairs that are required to safely operate the ship until it is taken out
of service; the structural repairs shall be documented with 2-KILOs. Surveyors shall record and report the over-
all 4-zone coating system condition scores, but no coating touch-up or repair 2-KILO’s are required.

6-9.2 Coating System Repair and Replacement. For ships with less than 5 years of service life remaining, full
coating system replacement is only required to be performed when necessary in order to maintain ship structural
integrity until decommissioning. Additional requirements may apply when out of service requirements such as
lay up or mothballing for possible recall or foreign military sales dictate. Refer to NSTM Chapter 050 for
requirements concerning Pre-Inactivation Overhauls and the development of pre-inactivation overhaul work
packages.

Level 2 inspections and repairs in accordance with NSTM Chapter 100 shall be conducted in lieu of full
coating system replacement when the last Level 1 survey results indicate that represervation is required. Local-
ized coating touch-up repairs that have been identified are optional at the discretion of the maintenance team and
local engineering authority; local preservation of structure that is newly repaired or replaced as a result of the
Level 2 inspection is recommended.
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Table 6-1 Maintenance Decision Risk Matrix (MDRM)
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NOTES FOR TABLE 6-1

GENERAL NOTES:

a. MC = Maintenance Cycle.

b. For tanks and voids (MRC G1N5 findings), the overall coating condition rating of the compartment governs
coating maintenance actions. For all other locations (MRC G1N6 findings), separate and independent mainte-
nance action decisions shall be made for each GR2K based on the highest coating condition rating for the
affected survey zone. Refer to paragraph 4-4.

c. “Continue Discretionary Maintenance” includes Organizational level (Ships Force) periodic corrosion inspec-
tions and touch-up painting in accordance with PMS MIP 6300/001 or other applicable PMS requirements.

d. Requirements and limitations applicable to the disposition of ISIS/CDA findings in tanks and voids shall be
in accordance with paragraph 6-5.

e. In the specific notes below, touch-up of coatings is in accordance with paragraph 6-4, and localized vs. scat-
tered corrosion is as reported by the surveyor as defined in paragraph 4-4.3.2.

SPECIFIC NOTES:

1. No required coating or structural repairs.

2. No required structural repairs or structural DFS except where Note 7 applies; repair actions apply to coating
systems only.

3. Accomplish structural repairs in accordance with NSTM Chapter 100 in the current maintenance cycle, or
submit a major DFS and re-inspect structure in next maintenance cycle.

4. Accomplish structural repairs in accordance with NSTM Chapter 100 in the next maintenance cycle, or sub-
mit a DFS. Re-inspect structure in next maintenance cycle.

5. Schedule and perform coating repair or replacement in accordance with NSTM Chapter 631 and Standard
Item 009-32 in the next maintenance cycle, or submit a DFS.

6. Ultrasonic thickness gauge measurements of structure are required in accordance with NSTM Chapter 100
prior to coating repairs.

7. Refer to NSTM Chapter 100 for exceptions requiring structural repair for structural condition S4.

8. Refer to paragraph 4-4.5 for application of NSTM Chapter 631 criteria concerning mandatory replacement
of the entire coating system in the designated compartment or area when the accumulated damage exceeds
10% or 20% of the total surface area.

9. Aircraft carrier potable water tanks in Condition 2 shall be scheduled for complete recoating at the next
docking availability.

10. If a tank or void coating has been in service for one survey cycle then re-survey in the lesser of 72 months
or at the next survey periodicity in Table 3-1. If a tank or void coating has been in service for two or more
survey cycles then re-survey within 36 months. Touch-up of localized coating damage can be performed.
Non-compensated clean FO tanks where coatings are no longer required are exempt from the requirements
of this note, and their assessment periods are controlled by Table 3-1.

11. Severe service tanks: re-survey within 36 months. Voids and non-severe service tanks: re-survey in the lesser
of 72 months or at the next survey periodicity in Table 3-1. Innerbottom tank or void with scattered corro-
sion: full blast & recoat at next docking availability. Touch-up of localized coating damage is recommended.
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12. Touch-up of localized coating damage in severe service tanks and in non-CVN bilge regions is required
within current MC; in all other compartments, it is recommended. Innerbottom tank or void: full blast &
recoat at next docking availability; if next docking avail. is 2 MC’s in future, re-survey during next water-
borne avail. MC. Not innerbottom tank or void: full blast & recoat in next maintenance cycle.

13. Touch-up of localized coating damage in severe service tanks and in non-CVN bilge regions is required
within current MC; in all other compartments, it is recommended. For tanks and voids in the innerbottom,
the requirements of 6-3.1.1(b) also apply. Perform an as-arrived Level 2 inspection in tanks and voids in the
next maintenance cycle prior to recoat to determine if structural repairs are needed.

14. If a tank or void coating has been in service for one survey cycle then re-survey at the next survey period-
icity in Table 3-1. If a tank or void coating has been in service for two or more survey cycles then re-survey
within 72 months. Touch-up of localized coating damage can be performed.

15. Re-survey tanks & voids in the lesser of 72 months or at the next survey periodicity in Table 3-1. Touch-up
of localized coating damage is recommended.

16. Innerbottom tank or void: If next docking avail. is >36 months away, re-survey at 36 months during next
waterborne avail. Touch-up of localized coating damage is recommended.

17. Unless exempted in paragraph 3-3.4, perform an as-arrived Level 2 inspection in tanks and voids prior to
recoat to determine if structural repairs are needed. Touch-up of localized coating damage is recommended.
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Table 6-2 MRC G1N5 Tank & Void Criticality/Risk Groups

Critical High Essential Low Minimal

- R5 - - R4 - - R3 - - R2 - - R1 -
• Holing in Plate Boundaries
and Supporting Framing; incl.
sounding tube striker plates

• Fuel Oil (FO) Storage & Service Tanks • JP-5 Storage (including Over-
flow/Ballast Tanks) (CVN Only)

• Pipe Hangers sup-
porting Non- Grade A
Shock Systems

• Cracking, Buckling, or Signs
of Overload in All Tank Struc-
tures

• JP-5 Storage (including Overflow/Ballast
Tanks) (Non-CVN)

• Floodable Voids, including
CVN DC Voids

• Feed Water Tanks (Surface
Ships)

• JP-5 Service Tanks • Non-Floodable (Dry) Voids
and Cofferdams

• Potable Water Tanks • JP-5 Contaminated & Settling Tanks/Puri-
fier Drain Sump*

• Sponson Voids

• Sewage/ Waste (CHT) Tanks* • Lube Oil & Lube Oil Sump Tanks • Anchor Chain Lockers
• Contaminated Drain System
(Drainage & Collecting Tanks*

• Hydraulic Oil Tanks • Ladders, Hand/Foot Grab
Bars, and Handrails in Tanks

• Compensating Fuel/Ballast
Tanks*

• Contaminated Oil Tanks* • Tank Striker Plates Except
Where Holed

• Seawater Ballast and Seawater
List/Ballast Control Tanks*

• Oily Waste, Waste Water & Plumbing
Waste Drain Tanks*

• Catapult Water Brake Tanks
(CVN)

• Fresh Water Steam Conden-
sate Drain Collecting Tanks
(Non-CVN)*

• List Control Tanks- Freshwater Service
(CVN Only)

• Catapult Trough Wing Voids
(CVN)

• High Pressure Water mist
Fresh Water Storage Tanks (Fire
Fighting Systems)

• MOGAS (Gasoline) Tanks

• Pipe Hangers supporting Grade A Shock
Systems

* = Severe service tanks as per paragraph 6-2.1.1.
NOTES:
(1) Refer to Table 6-1 for maintenance action requirements.
(2) Where two or more categories apply, including those in Table 6-3, the higher risk category shall be used.
(3) Includes all internal framing and stiffeners
(4) All structural closures shall have the same risk category as the structure group they penetrate.
(5) FO Storage & Service Tanks do not require re-coating. Refer to paragraph 4-4.3.4.1.
(6) Aircraft carrier propulsion plant fresh water tanks are outside the scope of this manual per paragraph 1-3.
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Table 6-3 MRC G1N6 General Structure Criticality/Risk Groups

Critical High Essential Low Minimal

- R5 - - R4 - - R3 - - R2 - - R1 -
• Holing in the Following
Plate Boundaries and support-
ing framing: All Tanks, Shell;
Flight Deck; Water Tight and
Weather Tight Enclosures; Vital
Spaces; Subdivision Bulkheads;
and DC Decks and presence of
doublers in same

• Decks & Bulkheads Subject to Wetting
and Drainage Collection Below DC Deck,
Including Bilges

• Ship Shell & Framing Above DC
Deck Aft of 0.2 L

• Non-tight & Fume-
tight Structural Bulk-
heads Above the DC
Deck

• Non
Structural
Bulkheads,
Joiner
Bulkheads• Deep Support Structure for Decks,

Shell, and Bulkhead Framing Including
Stanchions, Transverse Webs, Web Frames,
Longitudinal Girders, and Vertical and
Horizontal Webs on Bulkheads

• Bilge Keel • Service Trunks (Pip-
ing, Wireway & Sys-
tems Service, Equipment
& Material Handling)
Above DC Deck

• Cracking, Buckling, or
Signs of Overload in All Load
Bearing Structures

• Ship Shell, Stern Tubes, including
Breasthooks Below DC Deck

• Sponson Structure including Shell,
Decks, Web Bulkheads

• Foundations & Back-
ing Structure: Grade C

• Sea Chests and Overboard
Discharges

• Ship Shell Above DC Deck Forward
0.2 L, where L is the length between per-
pendiculars.

• Superstructure/Island/Deck House
Enclosures, Weather Decks

• Pipe Hangers- Non
Vital Systems

• Crack Arrest Structures Including: Ship
Shell Sheer Strake, Deck Stringer Strake,
and Ship Shell Bilge Strakes within 3/5
Amidship L

• Non-tight Structural Bulkheads
Below DC Deck, except in way of
Bilges

• Floor Plates, Grating,
& Outfitting Platforms,
and their Support Struc-
ture

• Longitudinal Strength Bulkheads
Uppermost and Lower Most Strakes

• Decks & Platform Decks except in
way of: Bilges & Vital Space Bound-
aries below the DC Deck

• Ladders, Hand/Foot
Grab Bars & Handrails
Outside of Tanks

• Innerbottom Deck • Vital Spaces Boundary Bulkheads;
Airtight, Fire-tight & Weather Tight
Bulkhead Boundaries; Trunks (Escape
& Access ); Above DC Deck

• Flight Deck & Hangar Deck • Main Subdivision Bulkheads Above
DC Deck

• Deck Forming Top of Hanger or Well
Areas

• Structural Ventilation Plenums &
Trunks (Exhaust Discharge) & Fan
Rooms

• Uppermost Strength Deck • Fixed Exterior Walkways/ Catwalks
• DC Deck (Upper most deck that WT
BHDs extend to)

• Service Trunks (Piping, Wireway, &
Systems Service, Equipment and Mate-
rial Handling Trunks) Below DC Deck
(Non-watertight)
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Table 6-3 MRC G1N6 General Structure Criticality/Risk Groups - Continued

Critical High Essential Low Minimal

- R5 - - R4 - - R3 - - R2 - - R1 -
• Vital Space Boundary Bulkheads,
Including Trunks (Escape & Access ),
Below DC Deck

• Foundations & Backing Structure:
Shock Grade B (Note 6)

• Main Subdivision Bulkheads Below DC
Deck

• Barricade Stanchion Recess (CVN)

• Skeg & Rudder • Fog, Foam & AFFF Stations, Foun-
dation, Coaming

• Foundations & Backing Structure
:Shock Grade A including Arresting Gear
and Machinery Flats (Note 6)

• Anchor Chain Locker, Sump

• Masts & Towers (Note 6) • Aircraft Elevators (ACE)
• Pipe Hangers: Grade A Systems • Helicopter RAST or ASIST System

Track Troughs
• Cross Flooding Ducts & Freeing Ports
& Framing

•Interior Compartments above WL
with boundaries serving as hull of
ship, not otherwise listed

• Intakes (Combustion Air, Boiler, Diesel,
Gas Turbine) Structural Boundaries (Inlet
Supply)
• Combustion Air Uptakes (Exhaust Dis-
charge)
• Structural Ventilation Plenums &
Trunks (Inlet Supply)
• Well Deck, Decks and Bulkheads
Behind Batterboards/Beachboards

NOTES:
(1) Refer to Table 6-1 for maintenance action requirements.
(2) Where two or more categories apply, the higher risk category shall be used.
(3) Includes all internal framing and stiffeners
(4) All structural closures shall have the same risk category as the structure group they penetrate.
(5) Drain collecting areas (sumps) and other wet areas where drainage is collected shall be considered the same as bilges.
(6) Masts and yardarm elements, tower elements, and foundations comprised solely of cantilevers shall be treated as stanchions for determining structural
conditions ratings.
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APPENDIX A

MRC G1N5 DATA COLLECTION FORM AND INSTRUCTIONS

About this insert

4790_14 Tank and Void Structural and Coating Condition Survey (G1N5)-non-interactive

T9630-AB-MMD-010

A-1
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NAVSEA T9630-AB-MMD-010 Rev. 3

TANK AND VOID STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N5)

I.  SURVEYOR DATA
1. Surveyor's Name: 2. Organization: 3. Phone Number:
4. Date: 5. Survey Reason: 6. Survey Completed: Y N

II.  GENERAL DATA
7. Ship's Name: 8. Hull:
10. Tank/Void Number: 11. Tank/Void Service:

9. Access Via:

13. APL:

III. PENETRATION DATA
15. Manhole/Cover Condition: N/VUNSATSAT

IV.  LADDER DATA

NAVSEA 4790/14 Page 1 of 4

12. Solid Ballast Present: Y N N/V 14. Painted Surface Area (sqft/sqm):

16. Other Penetration Condition: SAT UNSAT N/V

17. Ladders Damaged: N/VN/ANY 18. Damaged Ladder(s) Type, Material:

V.  TANK LEVEL INDICATOR (TLI) DATA
19. TLI Damaged: Y N N/A N/V 20. TLI Type:

VI.  SOUNDING TUBE DATA
21. Sounding Tube Damaged: Y N N/A N/V 22. Striker Plate Damaged (>25% worn): Y N N/A N/V

VII.  CATHODIC PROTECTION DATA
23. Sacrificial Anodes Present: Y N N/V 24. Number of Anodes > 50% Depleted, Damaged, or Missing:

VIII.  DESICCANT DATA (VOIDS ONLY)
25. Total Number of Desiccants Requiring Removal ("N/A" if none present):

IX.  PIPING / VALVE DATA
26. Piping Damaged: Y N N/A N/V 27. Valves Damaged or Leaking: Y N N/A N/V
28. Piping Supports Damaged: Y N N/A N/V 29. Waster Plate Damaged: Y N N/A N/V

X.  BLISTERING DATA
BottomStiffenersBulkheads/ShellOverheadSurvey Zone per CCAMM:

30.Blistering Size:
34.Blistering Density:

41.40.39.38.% Unacceptable Blistering:

XI.  COATING AND CORROSION DATA (if any area not visible, make note in comments section)

Coating Condition:
% Corrosion + % Unacceptable Blistering:
% Corrosion:

BottomStiffenersBulkheads/ShellOverheadSurvey Zone per CCAMM:
42. 43. 44. 45.
46. 47. 48. 49.

57.56.55.54.Corrosion Local, Scattered, or N/A:
61.60.59.58.Local Corrosion Square Footage:

NoneScaling/ExfoliationPitting62. Select All Applicable Corrosion Issues: General/Surface Corrosion

XII.  STRUCTURAL INTEGRITY DATA (evaluate structural condition regardless of coating condition)

Other Damage (Explain in Comments)Structural Integrity Compromised
Weld Crack/SeparationLocal Dent/CreaseDoubler Plate Installed/Damaged
Buckling/DistortionPlate/Stiffener CrackHoling

63. Select All Applicable Structural Findings (all of the findings below require a Level 2 Structural Inspection):

Y N N/A65. UT Gauging Performed:Y N64. A Level 2 Structural Inspection is Required:

XIII.  ADDITIONAL INFORMATION

68. COMMENTS: (Provide specific detail for each discrepancy for generating 2-KILOs. Continue comments on additional pages.)
67. Picture File Number(s):66. No. of Pictures Taken:

31. 32. 33.
35. 36. 37.

50. 51. 52. 53.
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TANK AND VOID STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N5) 
ADDENDUM

NAVSEA T9630-AB-MMD-010 Rev. 3

This Addendum is to be used in conjunction with the Tank and Void Structural and Coating Survey (MRC G1N5) form for the purpose of gathering data 
while performing a MIP1231/005 MRC G1N5 (AP-1) survey in accordance with the Corrosion Control Assessment and Maintenance Manual (CCAMM).  
MRC G1N5 is a structural and coating condition survey for all structure inside tanks and voids only.  Non-tank or void structure shall be inspected in 
accordance with MRC G1N6. 
 
Where other conditions and suspected deficiencies beyond the scope of this MRC are discovered, report each discrepancy appropriately in this MRC 
form for further evaluation by the appropriate engineering authority. Outfitting items, when present in the tank/void requiring visual assessment include: 
Ladders, Sounding Tubes, Manhole Covers and Gaskets, Tank Level Indicators, Fasteners, Leaking Valves, Piping, Conduit, Electrical Cable Hangers, 
etc.   
 
The Maintenance Decision Risk Matrix contained in CCAMM shall be used in conjunction with this form to determine the Risk Ranking (R#) for each 
coating or structural repair work order created from the results of this survey.  The purpose of the risk matrix is to provide a priority rating for repairs, 
follow-on surveys, and to determine those items that may or may not be deferred to a later availability.

NOTES:

a) Some blocks on this form will automatically be pre-filled with the appropriate information when downloaded from CCIMS/CADET.  If the 
inspector did not use CCIMS/CADET to download this form, then he/she should record the appropriate information.

b) All structural, coating and other findings, including any notable issues shall be documented in detail in the COMMENTS section (block 68).  
These comments will be referred to when developing required 2-KILO.  Provide all pertinent data with respect to the finding, including the 
dimensions and the exact location.

c) N/V signifies “Not Validated” when information could not be verified for any number of reasons (e.g. areas of tank/void were not visible due to 
water in the bottom).  All N/V scenarios must be explained in the Comments section as described in Note (b).  N/V can also be referred to as 
Unknown, which is abbreviated as UNK.

d) N/A signifies “Not Applicable” when the survey item is not applicable to a particular space (i.e. if there is no TLI present in the tank/void, then 
“N/A” would be selected for TLI Damaged).

e) When ultrasonic (UT) thickness gauging is performed by the Level 1 surveyor, he/she must be certified to perform UT in accordance with 
NSTM CH 100.  Material wastage cannot be calculated without original ship design drawings for verification of what the original plate 
thickness should be.  All UT data shall be provided to engineering for adjudication.  UT thickness gauging is not required by level 1 surveyors, 
however, those surveyors that are qualified to perform UT thickness gauging are permitted to do so.

Page 2 of 4NAVSEA 4790/14

BLOCK INSTRUCTIONS
I. SURVEYOR DATA
1. Enter surveyor's name (and rank if military).  See Note (a)
2. Enter surveyor's organization name.  See Note (a)
3. Enter surveyor's phone number.  See Note (a)
4. Enter date survey was performed as: (MM/DD/YYYY)
5. Enter reason for survey as: (SCHEDULED, UNSCHEDULED, INSURV, or OTHER) See Note (a)
6. Select (Y)es if entire tank/void was surveyed, or (N)o if any portion of the tank/void was not surveyed.  If (N)o is selected, explain with detail 

why, and generate a 2-KILO requesting survey of the non-assessable area at a later date.   See Note (b)

  II. GENERAL DATA
7. Enter ship's name.  See Note (a)
8. Enter hull number.  See Note (a)
9. Enter compartment number(s) from where tank/void is accessed.  See Note (a)
10. Enter tank/void number.  See Note (a)
11. Enter tank/void service (i.e.: Fuel Oil, Compensating Fuel Oil, Potable Water, etc.).  See Note (a)
12. Select (Y)es if tank/void has solid ballast, (N)o if it does not or (N/V) if this information cannot be validated.  See Notes (b) and (c)
13. This block is only to be filled out if the surveyor has access to APL data.  It is used for tracking purposes.  This block is not required.  See 

Note (a)

14. This block is only to be filled out if the surveyor has access to tank/void painted surface area data.  It is used in conjunction with writing “blast 
and re-preserve entire tank/void” work orders.  This block is not required.  See Note (a)

III.    PENETRATION DATA
15. Select (SAT) if condition of manhole/cover of tank/void does not require repair, (UNSAT) if repair is required due to coating failure or structural 

non-compliance on manhole cover or seating/bolting surface, or (N/V) if this information cannot be validated.  See Notes (b) and (c)

16. Select (SAT) if condition of other penetrations of tank/void do not require repair, (UNSAT) if repair is required due to coating failure or 
structural non-compliance on components that penetrate the tank/void, or (N/V) if this information cannot be validated.  See Notes (b) and (c)

IV.    LADDER DATA
17. Select (Y)es if any ladders are damaged, (N)o if no ladders are damaged or (N/V) if this information cannot be validated.  See Notes (b), (c) 

and (d)

18. Enter the type and material of damaged ladder(s).  Provide specific location(s) in the COMMENTS section (block 68). See Note (b)
V.     TANK LEVEL INDICATOR (TLI) DATA
19. Select (Y)es if the TLI is damaged, (N)o if it is not damaged, (N/A) if no TLI is installed or (N/V) if the information cannot be validated. Damage 

to the TLI and/or its associated components is defined as the visually detectable degradation or deterioration of the installed physical 
equipment from corrosion, mechanical failure or physical impact.   See Notes (b), (c) and (d)

20. Enter TLI type (i.e.: BARTON, GEM, KING, LVL SWITCH, METRITAPE, RADAR, SIGHTGL, TELFLEX, OTHER, N/A, N/V)  See Notes (b), 
(c) and (d)
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TANK AND VOID STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N5) 
ADDENDUM

NAVSEA T9630-AB-MMD-010 Rev. 3
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VI. SOUNDING TUBE DATA
21. Select (Y)es if the sounding tube is damaged, (N)o if it is not damaged, (N/A) if there is no sounding tube installed or (N/V) if the information 

cannot be validated.  Enter in the COMMENTS section (block 68) whether or not the sounding tube is vented. Damage is defined as the 
visually detectable degradation or deterioration from corrosion or physical impact.  See Notes (b), (c) and (d)

22. Select (Y)es if the striker plate is damaged (>25% worn or pitted) or missing, (N)o if it is not damaged or missing, (N/A) if there is no sounding 
tube installed or (N/V) if the information cannot be validated.  If the striker plate is damaged >50% by wear or pitting or is completely missing, 
repairs must be accomplished to restore the striker plate before the tank can be closed.  All sounding tubes require a striker plate.  See Notes 
(b), (c) and (d)

VII. CATHODIC PROTECTION DATA
23. Select (Y)es if sacrificial anodes are installed in the tank/void, (N)o if none present or (N/V) if the information cannot be validated.  See Notes 

(b) and (c)

24. Enter number of anodes that are depleted greater than 50%, painted, missing, improperly functioning or otherwise damaged.  (i.e.: 0, 1, 2, 3, 
etc.).  See Note (b)

VIII. DESICCANT DATA
25. Enter the total number of desiccants present in the void (i.e.: 1, 2, 3, etc.) and prepare a 2-KILO requesting their removal. If desiccants are not 

present, enter (N/A). See Notes (b) and (d) 
NOTE: Effective beginning in 2012, the use of desiccants in dry void spaces in surface ships and CVN’s is no longer required, and the 
surveyor should prepare a 2-KILO requesting the removal of them and their associated brackets as a weight-saving measure if found during 
the survey.

IX. PIPING / VALVE DATA
26. Select (Y)es if piping in the tank/void is damaged, (N)o if it is not, (N/A) if there is no piping or (N/V) if the information cannot be validated.  

(For the purpose of this survey, include electrical cable conduit and degaussing system cable conduit as “piping”, and distinguish the 
applicable system (if possible) in the COMMENTS section (block 68))  See Notes (b), (c) and (d)

27. Select (Y)es if any valve(s) in the tank/void are damaged or leaking, (N)o if they are not, (N/A) if there are no valves, or (N/V) if the information 
cannot be validated.  Surveyor shall NOT attempt to operate any valves, however, describe in the comments section if a valve 
appears to be damaged, leaking or may not properly function.  See Notes (b), (c) and (d)

28. Select (Y)es if any piping supports in the tank/void are damaged, (N)o if they are not, (N/A) if there are no piping supports tank/void or (N/V) if 
the information cannot be validated.  For the purpose of this survey, include electrical cable conduit and degaussing system cable conduit as 
“piping”, and distinguish the applicable system (if possible) in the COMMENTS section (block 68).  A piping support missing appropriate 
hardware, including chaffing gear/rubber grommet, is considered damaged.  See Notes (b), (c) and (d)

29. Select (Y)es if the waster plate below the suction bell mouth in the tank/void is damaged, (N)o if it is not, (N/A) if there is no suction bell mouth 
in the tank/void or (N/V) if the information cannot be validated.  See Notes (b), (c) and (d)

X.    BLISTERING DATA
30-33. Enter blistering size for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as: (0=”N/V”, 2, 4, 6, 8 or 10=”NO BLISTERS” or N/A”).  

See ASTM D 714

34-37. Enter blistering density for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as: (U=UNK, F=Few, M=Med, MD=Med Dense, D=Dense 
or N/A).  See ASTM D 714

38-41. Enter % unacceptable blister area for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as a percentage (i.e. 0, 15, 25, etc.). 
The following blister conditions shall be assessed as failed coating: 
 ·    Broken blisters that expose the metal substrate 
 ·    Blister size 2 with medium, medium dense or dense distribution 
 ·    Blister size 4 or 6 with medium dense or dense distribution 
 ·    Blister size 8 with dense distribution  
See Note (b) 

XI.    COATING AND CORROSION DATA
42-45. Enter % coating failure and corrosion area for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] (i.e.: 0 – 100%).  See SSPC-VIS 2

49-49. Enter adjusted % corrosion as a sum of the values from % unacceptable blistering blocks 38-41 and % corrosion block 42-45.  If no 
unacceptable blistering was identified, these values will match the values in block 42-45.

50-53. Enter coating condition for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as: (P0=(N/V or UNK), P1=(0% to 0.03% of visible 
surface), P2=(>0.03% to 1% of visible surface), P3=(>1% to 10% of visible surface), P4=( >10% of visible surface), P10=(N/A, for 
uncoated surfaces)).   These values are based off the adjusted % corrosion in blocks 46-49.  Refer to the CCAMM for additional 
instruction.  See Notes (b), (c) and (d)

54-57. Enter if corrosion is local or scattered for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as: (Local) or (Scattered).  If no corrosion 
is present in a zone, enter (N/A).

58-61. Enter total square footage of local corrosion for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Bottom] as a numerical value (i.e. 0, 15, 25, 
etc.)  Localized areas of damage shall be considered for touch-up repair.  See Note (b)

62. Perform a thorough assessment of the structure and select all applicable corrosion related issues that are present in the tank/void.  If any of 
the items selected require a Level 2 structural inspection, select (Y)es in block 64.  The structural condition must be evaluated regardless 
of the condition of the coating system.  Surveyor shall identify areas where coatings may have been applied over damaged/
deteriorated structure.  See Note (b)

Downloaded from http://www.everyspec.com



XII.    STRUCTURAL INTEGRITY DATA
63. Perform a thorough assessment of the structure and select all applicable structural findings that are present in the tank/void.  Any structural 

findings within the tank/void that are listed in this block MUST be evaluated by a Level 2 structural inspector in order to properly evaluate the 
structural integrity.

64. Select (Y)es if any of the corrosion related issues selected in block 62 warrant a Level 2 structural inspection, or if any of the items in block 63 
were selected, otherwise, select (N)o.

65. Select (Y)es if UT thickness gauging was performed, (N)o if UT was not performed, or (N/A) if UT is not needed to validate the type of 
structural defect(s) found.  If UT is performed, the measurements with their precise locations shall be provided to engineering for 
adjudication.  Level 1 surveyors are not allowed to make structural repair recommendations.  See Notes (d) and (e)

XIII.    ADDITIONAL INFORMATION
66. Enter quantity of pictures taken (i.e.: 0, 1, 2, 3, etc) Pictures shall be taken of representative damaged coating areas and stored/uploaded in 

the CCIMS/CADET database where appropriate.  All areas where structural damage from corrosion, cracking, distortion and buckling are 
observed shall be documented by photograph.

67. Enter picture file number(s) (information from camera counter)
68. Use this block to record detailed information regarding any discrepancies/findings identified in the tank/void while performing the MRC G1N5 

survey.  Provide precise and clear detail of all identified findings, as well as all corresponding 2-KILO requirements (i.e. “clean and re-preserve 
xx-sq. ft.”, “perform Level 2 structural inspection of xxxxx at xxxxxxxxxxxx location”, etc).  This data sheet and corresponding comments will be 
used to generate 2-KILOs.  All discrepancies found must be supported by one or more recommended maintenance action 2-KILOs.  Continue 
comments on the back of this form or attach additional notes as needed.  Assign a Risk value (R#), and a coating condition and/or 
structure condition (P#, S#) as applicable to each coating or structural discrepancy item identified to be written up for repair.  The 
S# value can only be determined if an obvious structural non-conformance (obvious excessive corrosion, holing, cracking, 
buckling, or other signs of physical damage or overload) is present, or if UT thickness gauging has been performed and wastage 
values calculated.  In cases where the S# value cannot be validated during a Level 1 Survey, enter (SN/V) and report the discrepancy 
as requiring a follow up Level 2 Inspection.  This value should be included in the appropriate discrepancy reporting form (OPNAV 
4790/2K or Material Assessment Form) as described in the CCAMM Technical Manual. R#, P#, and S# values are not required for 
discrepancies involving outfitting items (e.g. ladders, TLIs, anodes, etc.)

TANK AND VOID STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N5) 
ADDENDUM

NAVSEA T9630-AB-MMD-010 Rev. 3
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APPENDIX B

MRC G1N6 DATA COLLECTION FORM AND INSTRUCTIONS

About this insert

4790_15 Structural and Coating Condition Survey (G1N6).non-interactive

T9630-AB-MMD-010

B-1
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NAVSEA T9630-AB-MMD-010 Rev. 3

STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N6)
I. SURVEYOR DATA
1. Surveyor's Name: 2. Organization: 3. Phone Number:
4. Date: 5. Survey Reason: 6. Survey Completed: Y N

II. GENERAL DATA
7. Ship's Name: 8. Hull:
9. Compartment Number: 10. Compartment Name:
11. Access Via: 12. APL:

III. CATHODIC PROTECTION DATA
13. Sacrificial Anodes in Compartment: N/VNY 14. Number of Anodes > 50% Depleted, Damaged or Missing:

IV. INSULATION AND DAMPING TILE DATA
Survey Zone per CCAMM: Overhead Bulkheads/Shell
Insulation Damaged: 15. 16.Y N N/A N/ANY
17. Damping Tiles Loose or Damaged: N/ANY

V. COATING AND CORROSION DATA (if any area not visible, make note in comments section)
Survey Zone per CCAMM: Overhead
Estimated Total Painted Surface Area:

Bulkheads/Shell Stiffeners Deck/Bilge
18. 19. 20. 21.

25.24.23.22.Percent Coated Structure Visible (%):
29.28.27.26.Percent Corrosion (%):

30.Coating Condition:
37.36.35.34.Corrosion Local, Scattered, or N/A:
41.40.39.38.Local Corrosion Square Footage:

42. Select All Applicable Corrosion Issues: General/Surface Rust Scaling/Exfoliation
Grating Support Structure Corroded NoneEquipment Foundation Corroded Other (Explain in Comments)

Pitting

43. Deck Covering Damaged: Y N N/A

VI. STRUCTURAL INTEGRITY DATA (evaluate structural condition regardless of coating condition)
44. Select All Applicable Structural Findings (all of the findings below require a Level 2 Structural Inspection):

Holing Weld Crack/Separation Buckling/Distortion
Doubler Plate Installed/Damaged
Equipment Foundation Damaged/Cracked
Lack of Drainage/Air Escape Openings

Plate/Stiffener Crack
Grating Support Structure Damaged/Cracked
Other Damage (Explain in Comments)

Local Dent/Crease
Stanchion Damaged

45. A Level 2 Structural Inspection is Required: Y N 46. UT Gauging Performed: Y N N/A

VII. ADDITIONAL INFORMATION
47. No. of Pictures Taken: 48. Picture File Number(s):
49. COMMENTS: (Provide specific detail for each discrepancy for generating 2-KILOs. Continue comments on additional pages.)

NAVSEA 4790/15 Page 1 of 3
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STRUCTURAL AND COATING CONDITION SURVEY (MRC G1N6) 
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This Addendum is to be used in conjunction with the Structural and Coating Survey (MRC G1N6) form for the purpose of gathering data while 
performing a MIP 1000/005 G1N6 (AP-1) survey in accordance with the Corrosion Control Assessment and Maintenance Manual (CCAMM).  MRC 
G1N6 is a structural and coating condition survey for all surface ships' general structure except for tanks and voids (MRC G1N5). 
  
Where other conditions and suspected deficiencies beyond the scope of this MRC are discovered, report each discrepancy appropriately in this MRC 
form for further evaluation by the appropriate stakeholder. Outfitting items, when present in the compartment requiring visual assessment include: 
Insulation and Damping materials on structure, Piping and Electrical Supports/Hangers, Sacrificial Anodes, etc.  Other incidental outfitting items that 
may commonly have reportable deficiencies include deck drains, ladder structural supports/mounts, structural closures, etc. 
  
The Maintenance Decision Risk Matrix contained in CCAMM shall be used in conjunction with this form to determine the Risk Ranking (R#) for each 
coating or structural repair work order created from the results of this survey.  The purpose of the risk matrix is to provide a priority rating for repairs, 
follow-on surveys, and to determine the items that may or may not be deferred to a later availability.

NOTES:

a) Some blocks on this form will automatically be pre-filled with the appropriate information when downloaded from CADET.  If the inspector did 
not use CADET to download this form, then he/she should record the appropriate information.

b) All structural, coating and other findings, including any notable issues shall be documented in detail in the Comments (block 49) section.  
These comments will be referred to when developing required repair action items.  Provide all pertinent data with respect to the finding, 
including the dimensions and the exact location.

c) N/V signifies “Not Validated” when information could not be verified for any number of reasons (i.e. areas of compartment were not visible due 
to equipment obstructions).  All N/V scenarios must be explained in the Comments section as described in Note (b).

d) N/A signifies “Not Applicable” when the survey item is not applicable to a particular space (i.e. if there is no insulation present in the 
overhead, then “N/A” would be selected for Insulation Damaged).

e) When ultrasonic (UT) thickness gauging is performed by the Level 1 surveyor, he/she must be certified to perform UT in accordance with 
NSTM CH 100.  Material wastage cannot be calculated with original ship design drawings for verification of what the original plate thickness 
should be.  All UT data shall be provided to engineering for adjudication.  UT thickness gauging is not required by Level 1 surveyors; 
however, those personnel that are qualified to perform UT thickness gauging are permitted to do so.
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BLOCK INSTRUCTIONS
I. SURVEYOR DATA
1. Enter surveyor's name (and rank if military).  See Note (a)
2. Enter surveyor's organization name.  See Note (a)
3. Enter surveyor's phone number.  See Note (a)
4. Enter date survey was performed as: (MM/DD/YYYY)
5. Enter reason for survey as: (SCHEDULED, UNSCHEDULED, INSURV, or OTHER) See Note (a)
6. Select (Y)es if entire space or assigned area was surveyed, or (N)o if any portion of the space or assigned area was not surveyed. If (N)o is 

selected, explain with detail why, and generate a repair action item that requests survey of the non-assessable area at a later date.  See Note 
(b)

  II. GENERAL DATA
7. Enter ship's name.  See Note (a)
8. Enter hull number.  See Note (a)
9. Enter compartment number, vent plenum number (if separate from compartment number), or designated weather deck area.  See Note (a)
10. Enter compartment name (i.e.: Main Engine Room 1, Chemical Defense Locker, etc.). See Note (a)
11. Enter compartment or door/closure number(s) where space is accessed from.  See Note (a)
12. This block is only to be filled out if the surveyor has access to APL data.  It is used for tracking purposes.  This block is not required.  See 

Note (a)

III.    CATHODIC PROTECTION DATA
13. Select (Y)es if sacrificial anodes are installed in the compartment, (N)o if none present or (N/V) if the information cannot be validated.  See 

Notes (b) and (c)

14. Enter number of anodes that are depleted greater than 50%, painted, missing, improperly functioning or otherwise damaged. (i.e.: 0, 1, 2, 3, 
etc.).  See Note (b)

IV.    INSULATION AND DAMPING TILE DATA
15-16. Select (Y)es if the insulation is damaged or stained.  Select (N)o if it is not damaged.  Select (N/A) if there is no insulation installed.  This 

includes the insulation on associated stiffeners.  See Note (c)

17. Select (Y)es if damping tile is loose or damaged.  Select (N)o if it is not.  Select (N/A) if no damping tile is present.  See Note (c)
V.     COATING AND CORROSION DATA
18-21. Enter the estimated square footage of coated structure for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge].  Estimation should 

include square footage of entire structure for each zone, regardless of how much is visible.  (Enter a numerical value).

22-25. Enter the estimated percent of coated structure that is visible for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge] as (0-100%).  
Where 100% of the structure is not visible, explain why in COMMENTS block 49 (i.e.: "50% of overhead is insulated).

26-29. Enter percent coating failure and corrosion area for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge] as: (0 – 100%).  See SSPC-
VIS 2.

30-33. Enter coating condition for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge] as: (P0=N/V, P1=(0% to 0.03% of visible surface), 
P2=(>0.03% to 1% of visible surface), P3=(>1% to 10% of visible surface), P4=( >10% of visible surface), P10=N/A)).  When surveying 
a compartment where the shell plating transitions from bilge shell plating to side shell plating [due to physical curvature of the hull], 
treat all portions above the turn of the bilge (where curvature angle exceeds ~45 degrees from horizontal) as a Bulkheads/Shell 
Zone.  See Corrosion Control Assessment and Maintenance Manual (CCAMM) as guide.  See Notes (b), (c) and (d)
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34-37.
Enter if corrosion is local or scattered for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge] as: (Local) or (Scattered).  If no 
corrosion is present in a zone, enter (N/A).  See Note (d)

38-41. Enter total square footage of local corrosion for [Overhead], [Bulkheads/Shell], [Stiffeners], and [Deck/Bilge] as a numerical value (i.e. 0, 15, 
25, etc.).  Even if the Coating Condition of the space overall is a 1 or 2, all areas of localized corrosion 1 square foot or greater that 
require repair shall be identified in the comments section.  For damaged areas of coatings less than 1 square foot, surveyor shall 
consider the location and associated potential risks of continued corrosion in determining whether to recommend repair actions.  
See Note (b)

42. Perform a thorough assessment of the structure and select all applicable corrosion related issues that are present in the compartment.  The 
structural condition must be evaluated regardless of the condition of the coating system.  Surveyor shall identify areas where 
coatings may have been applied over damaged/deteriorated structure.  If any of the selected corrosion related findings require 
evaluation by a Level 2 structural inspector, select (Y)es in block 45.  See Note (b)

43. Select (Y)es if there is damaged deck covering in the compartment other than deck paint (i.e. nonskid, cosmetic polymeric, terrazzo, deck tile, 
ceramic or quarry tile, rubber electrical sheets or mats).  Select (N)o of the installed deck covering is not damaged.  Select (N/A) if there is no 
deck covering installed in the space.  See Notes (c) and (d)

VI. STRUCTURAL INTEGRITY DATA
44. Perform a thorough assessment of the structure and select all applicable structural issues that are present in the compartment.  Any structural 

findings within the compartment that are listed in this block MUST be evaluated by a Level 2 structural inspection in order to properly evaluate 
the structural integrity.  

45. Select (Y)es if any of the corrosion related issues selected in block 42 warrant a Level 2 structural inspection, or if any of the items in block 44 
were selected.  Otherwise, select (N)o.

46. Select (Y)es if UT thickness gauging was performed, (N)o if UT is required but could not be performed, or (N/A) if UT is not needed.  If UT is 
performed, the information should be provided to engineering for adjudication.  See Notes (d) and (e)

VII. ADDITIONAL DATA
47. Enter quantity of pictures taken as a numerical value (i.e. 0=NONE, 1, 2, 3, etc.).  Pictures shall be taken of representative damaged 

coating areas, and stored/uploaded in the CCIMS/CADET database where appropriate.  All areas where structural damage is 
observed shall be documented by photograph and stored as well.

48. Enter picture file number(s) (information from camera counter).
49. Use this block to record detailed information regarding any discrepancies/findings identified in the compartment while performing the MRC 

G1N6 survey.  Provide precise and clear detail of all identified findings, as well as all corresponding action item requirements (i.e. “clean and 
re-preserve xx-sqft”, “perform Level 2 structural inspection of xxxxx at xxxxxxxxxxxx location”, etc).  This data sheet and corresponding 
comments will be used to generate action items (2-KILO).  For each discrepancy found, an action item must be generated.  Continue 
comments on the back of this form or attach additional notes as needed. Assign a Risk value (R#), and a coating condition and/or 
structure condition (P#, S#) as applicable to each coating or structural discrepancy item identified to be written up for repair.  The 
S# value can only be determined if an obvious structural non-conformance (obvious excessive corrosion, holing, cracking, 
buckling, or other signs of physical damage or overload) is present, or if UT thickness gauging has been performed and wastage 
values calculated.  In cases where the S# value cannot be validated during a Level 1 Survey, enter SN/V and report the discrepancy 
as requiring a follow up Level 2 Inspection.  This value should be included in the appropriate discrepancy reporting form (OPNAV 
4790/2K or Material Assessment Form) as described in the CCAMM Technical Manual. R#, P#, and S# values are not required for 
discrepancies involving outfitting items (e.g. ladders, anodes, etc.)
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APPENDIX C

COMPARTMENT USE DESIGNATIONS

Letter Type of Compartment Examples

A Stowage Spaces Storerooms, Issue rooms, Refrigerated Stores, Ordnance
related stowage (inert)

C Vital Ship and Fire Control Operating Spaces
that are normally manned

CIC, Communications Office, Electronic Operating Spaces,
IC Rooms, Pilot House, Plotting Rooms, Central Control
Station

E Machinery Spaces that are normally manned Auxiliary Machinery Rooms, Main Machinery Rooms,
Pump Rooms, Refrigerating Machinery Rooms, Steering
Gear Rooms

F Fuel and Lubricating Oil Compartments (for
use by ship)

Fuel-Oil, Diesel-Oil, Lubricating-Oil, Fog-Oil Compart-
ments

G Gasoline Storage Compartments (for use by
ship)

Gasoline Compartments (including cofferdams)

J JP-5 JP-5 Compartments
K Chemical and dangerous materials (other than

oil and gasoline)
Chemicals & semi safe & dangerous materials, HAZMAT,
Flammable Liquid Stowage

L Living quarters Habitability related, Living Spaces, Lounges, Recreational
Areas, Medical and Dental Spaces, Horizontal Passages

M Ammunition Spaces Magazines, Handling Rooms, Turrets, Gun Mounts
Q Miscellaneous Spaces not otherwise covered Shops, Offices, Laundry, Galley, Pantries, Wiring Trunks,

Unmanned Engineering, Electrical, & Electronic Spaces
T Vertical Access Trunks Escape Trunks
V Void Compartments Cofferdam Compartments (other than gasoline tank coffer-

dams), Void or Ballast Wing Compartments, Void Wing
Compartments

W Water Compartments Bilge Tanks, Sump Tanks, Oily Waste Water tanks, Waste
Oil Collecting, built-in Sewage Holding Tanks

X Weather Deck Area Boat Stowage, Fueling At Sea Station, Mast, Fantail, 02
Level Port Walkway Between Frames # and #, etc.

T9630-AB-MMD-010

C-1 / (C-2 Blank)

Downloaded from http://www.everyspec.com



C-2
@@FIpgtype@@BLANK@@!FIpgtype@@

Downloaded from http://www.everyspec.com



APPENDIX D

REPAIR 2-KILO/DEFICIENCY REPORT BEST PRACTICES GUIDE

D-1. GENERAL.

Unambiguous, accurate reporting of the conditions found during either Level 1 surveys or Level 2 inspec-
tions, and the associated recommended repairs, is essential to allow maintenance planning managers and port
engineers to properly scope and screen each recommended work item.

For tanks and voids (MRC G1N5), the overall coating condition rating of the compartment governs the coat-
ing maintenance actions described in Chapter 6. For all other compartments (MRC G1N6), coating maintenance
action decisions in accordance with Chapter 6 are made independently on each instance of reported coating dam-
age and recommended repairs, using the coating condition P# score assigned to each work item as described in
Chapter 4.

For MRC G1N5 and G1N6, structural maintenance action decisions in accordance with Chapter 6 are made
on each instance of reported structural damage and recommended repairs, using the structural condition S# score
as described in Chapter 4.

Whenever structural material loss or damage is found to exceed, or can be reasonably projected to exceed the
requirements of NSTM Chapter 100, the integrity of the structure shall be evaluated and reported as warranted.

For the purpose of this Appendix, the best practices described also apply to Deficiency Reports (DR) used by
Naval Shipyards.

For repair 2-KILOs submitted for any deficiencies related to corrosion, add the letter ’C’ in block 10 of the
Material Assessment Forms (MAF)/OPNAV 4790/2K (2-KILO).

The text that the surveyor writes in the “Comments” blocks of the MRC G1N5 and G1N6 data forms gen-
erally becomes the basis for subsequent 2-KILO submittals, in the Block 35 “Remarks” section. This information
complements the other data blocks and Condition scores recorded on the MRC G1N5 and G1N6 data forms.

In general, repair 2-KILO recommendations made by off-ship survey or inspection personnel should focus on
those items that are reasonably considered to be above and beyond the normal O-Level maintenance and
represervation capabilities of Ship’s Force (S/F). However, the individual ship maintenance planning manager or
port engineer has the right and responsibility to screen the submitted work items as they see fit for any given
maintenance availability.

Most conditions and items that would require repair in tanks and voids surveyed per MRC G1N5 are
adequately defined and covered in this publication and the MRC G1N5 data form, and are generally considered
to require Depot-level maintenance actions. However, shipboard areas under the scope of MRC G1N6 that are
more routinely accessible by S/F have much more variability.

D-2. WORK SCOPE OF INDIVIDUAL 2-KILOS.

A 2-KILO shall be specific to the discrepancy and the recommended repair or maintenance action and should
not take into account the overall condition of the compartment. Only one deficient condition should be addressed
per 2-KILO, since the repair work for the various items may be scheduled or performed at different times, or
may be screened for performance by different organizations or activities. Where many similar conditions exist,
and it is logical to assume that the work required will or should be performed by a single activity, in one evolu-
tion, the 2-KILO may combine the deficiencies, or should reference the Job Control Numbers (JCNs) of the simi-
lar 2-KILO’s, if known. For example:

T9630-AB-MMD-010
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1. Multiple instances of failed or damaged paint and corrosion on a single bulkhead and its stiffeners (string-
ers) that should be touch-up painted should be combined in one 2-KILO.

2. If a series of multiple horizontal stringers that are present within a single bulkhead or shell panel in the span
between two transverse frames or girders have a structural deficiency, they could be documented on a single
2-KILO, or may have individual 2-KILO’s written for each stringer with references to each of the other related
2-KILOs.

D-3. TEMPLATES FOR PROBLEM AND REPAIR STATEMENTS.

The information in the Comments blocks of the MRC G1N5 and G1N6 data forms, or the Block 35 Remarks
section of 2-KILO forms shall state the problem, followed by the recommended repair or other follow-up action.
Suggested templates for each are given below, followed by examples of many of the most common types of terms
and items that would result from MRC G1N5 and G1N6 surveys.

Problem Statement: [CATEGORY] [COMPONENT] [PROBLEM DESCRIPTION] [DIMENSIONS]
[LOCATION] [ADDITIONAL APPLICABLE INFORMATION]

Recommended Repair: [RECOMMENDED COURSE OF ACTION] [PRIORITIZATION] [ADDITIONAL
COMMENTS]

D-3.1 Category and Component: The Category is the basic description of the nature of the discrepancy and the
initial filter to help Planning Activities distribute work items. The most common categories and their related
components that are directly in the scope of MRC G1N5 and G1N6 surveys are the structural and coating ones.
Additional components are also listed below that may be incidentally described from the findings of a survey.

Category: STRUCTURAL

Component:
- Bimetallic Joints - Detacouple
- Foundation - Mounts, Noise and Shock
- Foundation - Structures
- Foundation - Fasteners
- Framing - Stiffener, Beam, Non-tight Reinforcing Rings, Coamings, Collars, and Similar Elements
- Lifting and Handling - Padeyes and Support Structures
- Major Support Members - Web Frames, Deck Transverses, Shell Transverse or Longitudinal Girders (non-
double bottom), Major Bulkhead Vertical or Horizontal Girders, Collars for Same
- Mast and Yard Arms
- Penetrations - Piping Sleeves, HVAC Duct Coamings, Multi-Cable Transits (MCT) and Stuffing Tubes
- Piping Discharge Waster Plate
- Plate - Bulkhead and Bents Including Collars
- Plate - Decks and Platforms (Top Surface)
- Plate - Decks and Platforms (Underside)
- Plate - Double Bottom Longitudinal Girders
- Plate - Double Bottom Transverse Floors
- Plate - Shell
- Sounding Tube Striker Plate
- Stanchions
- Tie-Down Fittings
- Weld

Category: COATING
Component:
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- Coating - Overhead
- Coating - Bulkheads or Shell
- Coating - Stiffeners
- Coating - Deck PAINT
- Coating - Bottom or BILGE
- Deck Covering - NonSkid
- Deck Covering - (Other Than Nonskid- Describe: Polymeric, Terazzo, Tile, Electrical Sheet Or Mat, Etc.)

Category: OUTFITTING
Component:

- Cathodic Protection - Zinc or Aluminum Anode
- Deck Drain
- Decking (Deck Plates, Grating, Catwalks, etc.) - support structure and Fasteners
- Electrical - supports, hangers, and wireways for Conduit or Cable
- Foundation Grounding Strap
- Hanger or Supports for miscellaneous equipment (specify)
- Insulated Structure - Thermal, Acoustic, Fire
- HVAC and Piping System Insulation and Lagging
- Ladder - support structure or brackets
- Piping or Piping Components (Valves, Strainers, Flex Hoses, etc) - hangers or supports
- Seachest and Overboard Discharge hull penetrations
- Sounding Tube
- Structural Closures - Manhole Covers, Doors, Hatches, and Scuttles
- BERP (Bolted Equipment Removal Plates)
- TLI

D-3.2 Problem Description: The Problem Description is a brief description of the discrepancy. For example:
“TANK TOP IS SEVERELY CORRODED WITH THICK EXFOLIATION”, or “AFT BULKHEAD IS RUSTED
DUE TO COATING DISBONDMENT TO BARE METAL”, or “LONGITUDINAL SHELL STIFFENER IS
HOLED OUT”. When reporting corrosion of support structure for distributed systems such as piping or ventila-
tion, the applicable system information or other identifying nomenclature from any available markings, stencils,
labels, valve hand wheel information, etc. needs to be provided.

In the examples provided below, where a stiffener is referred to by number, such
as “S-11”, these refer to numbers that are commonly indicated on the applicable
structural drawings. Level 1 surveyors are not required to use these numbers.

D-3.3 Dimensions: Although dimensions may not always be applicable for all categories, provide dimensions
whenever applicable, i.e. “HANGER FOR 6 INCH DIAMETER FIREMAIN PIPE” or “4 LINEAR FT OF
STRINGER S-11”. Approximate dimensions shall be provided in terms of linear dimensions (length, height,
width, etc.) or in area (square footage or square inches). For example: “APPROXIMATELY 5 SQ. FT. OF
FAILED COATING LOCATED... ”. In some cases, area will not be applicable (i.e.: a holed out stiffener could
be described as: “24 INCH LONG SECTION OF A 4 INCH FLANGE BY 8 INCH WEB SHELL STIFFENER
LOCATED...”).

D-3.4 Location: Provide precise locations of deficiencies suitable for performing repairs, as follows:
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• Describe the transverse location of the deficiency by identifying the reference point (i.e.: CENTERLINE,
PORT SHELL/TANKTOP TRANSITION, STBD LONGITUDINAL BHD LOCATED15 FEET 4 INCHES
OFF CENTERLINE, INBD, OUTBD, etc.), and then the distance from the reference point in feet and inches
to the beginning and end of the deteriorated area. Identify if these measurements are (PORT) or (STBD) of the
reference point.

• Describe the longitudinal location of the deficiency by identifying the reference point (i.e.: FWD BHD 300,
FR 215, etc.), and then the distance from the reference point in feet and inches to the beginning and end of the
deteriorated area. Identify if these measurements are (FWD) or (AFT) of the reference point.

• Describe the vertical location of the deficiency by entering the reference point (i.e.: deck, tank top, bilge
shell plating, overhead plating, 5th longitudinal shell stiffener down from second platform, etc.) and then the
distance in feet and inches measured to the beginning and end of the deteriorated area. Identify if these mea-
surements are (ABOVE) or (BELOW) the reference point (This location is for deteriorated areas located on
bulkheads or any vertical structure).

• Describe the location of the deficiency if it is located between stiffeners (i.e.: BETWEEN STIFFENERS
S-11 PORT & S-13 PORT OR BETWEEN WEB FR 300 AND WEB FR 308)

D-3.5 Localized vs. Scattered Coating Damage and Corrosion: If corrosion is localized, describe both the loca-
tion of the damage and its estimated dimensions. For tanks and voids in particular, it is a useful practice for all
location descriptions to first include the location of the bay or section referenced from an access point (manhole),
and the location of the damage within that bay or section, using FWD/AFT, PORT/STBD, and/or TOP/BOTTOM
as needed. Providing an estimate of the area of localized coating damage or structural damage is particularly
important. For example, dimensions for localized corrosion on a tank top should be written as: “1 FOOT BY 3
FOOT AREA OF LOCALIZED CORROSION (3 SQFT)” If there are multiple instances of localized corrosion
within the survey compartment being recommended for touch-up repairs or other actions, provide the location
and dimension information for each one separately. However, if the overall compartment will require represerva-
tion as a result of a coating condition rating of P3 or P4 in multiple survey zones, reporting each instance of
localized damage is generally not required.

D-3.6 Additional Applicable Information: Provide any additional information pertinent to the survey findings.
For example: “UT REPORT IS ATTACHED”, or “AREA OF CORROSION IS ENTIRELY LOCALIZED AND
SURROUNDING COATING IS IN EXCELLENT CONDITION”.

D-3.7 Coating Delamination or Disbondment: If coating delamination or disbondment exists, describe the
location and the nature of the coating failure. For example: “TOPCOAT(S) DELAMINATED DOWN TO
INTACT PRIMER” or “COATING SYSTEM DISBONDED TO BARE METAL”. In most cases, unless the fail-
ure had occurred only shortly before the survey was performed, the bare metal surface exposed by coating dis-
bondment will show some degree of corrosion. For any compartment where coatings are required, any bare metal
exposed by coating system disbondment must be included in the coating condition score for the zone whether or
not corrosion has begun. Exceptions exist for areas where coatings are no longer required, such as clean FO Stor-
age and Service tanks; refer to the applicable sections of this manual.

D-3.8 Recommended Course of Action: The wording of recommended actions must address the problem state-
ments already described, and may include either actual repairs and their scope, or follow-up inspections. Plan-
ning Activities (or applicable processes outlined within respective ship class CMPs) are responsible for schedul-
ing re-assessment surveys as a result of the condition scores and type of compartment as described in Chapter 6
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of this manual. Therefore, all that is needed are statements such as “SCHEDULE NEXT ASSESSMENT IAW
CCAMM.” for Condition P1 or P2 overall scores for a tank or void, or “SCHEDULE COMPLETE BLAST AND
PAINT IAW CCAMM.” for a tank or void with an overall Condition P3 or P4 score.

D-3.9 Surface Ships and CADET software: When entering 2-KILOs into the CADET data entry system, there
will be standardized repair recommendation text available in drop down menus for various types of discrepan-
cies. The surveyor will either select this text, or may modify it to generate new recommended courses of action.
Example: “RECOMMEND LEVEL 2 STRUCTURAL INSPECTOR RE-INSPECT WITH UT THICKNESS
GAUGING TO VERIFY REMAINING MATERIAL THICKNESS.”

D-3.10 Prioritization via the Maintenance Decision Risk Matrix (MDRM): The MDRM described in Chapter
6 provides a prioritization system for both coating system and structural maintenance requirements for individual
compartments, area, or structural components. Proper use of the MDRM requires all Level 1 and/or Level 2
assessment findings and GR2K recommended repair actions to have a risk item number (R#) assigned based on
the tables in Chapter 6. In addition, findings pertaining to the condition of coatings require a preservation rating
(P#), and findings pertaining to the condition of structures require a structural rating (S#). In some cases, it may
be appropriate to assign both a P# and an S# rating.

The requirements concerning the proper assignment of P# and S# condition ratings are more fully described
in Chapters 4 and 5. In assessment findings and repair 2-KILOs, the format for this should be “(R#, S#, P#)”.
When a Level 1 surveyor is unable to determine the applicable thickness of metal lost due to corrosion, and
therefore also unable to determine that percentage of the original design thickness and the associated structural
integrity rating, they may use “SN/V”, signifying “not verifiable”. An S5 finding can be determined and used by
Level 1 surveyors based solely on visual appearance factors such as: Obvious Excessive Corrosion, Holing,
Cracking, Buckling or other signs of physical damage or overload.

A typical example of MDRM prioritization ratings for a corroded shell plate in the bilge of an engine room
with corrosion affecting greater than 20 percent of the surface area, but an undetermined percentage of material
wastage would be: “R4, SN/V, P4”. Additional guidance is provided as follows:

• For deficiencies in coating systems only with no discernible structural metal loss, report R#, P#. The struc-
tural integrity rating would be S1, but this is not required to be stated.

The P# assigned to all coating system deficiencies and GR2K recommended repairs in the bilge regions of
surface ships shall be a minimum of P3 regardless of the extent of the coating damage by area. Any GR2K
coating repair item submitted for these areas that would have been rated a P1 or P2 based on an area-
percentage score assigned to the affected zones shall be assigned a P3 rating.

• For deficiencies in structural integrity, report R#, S#, and additionally the P# as warranted, since structural
repairs in almost every case will involve the repair of the associated coating system.

• For deficiencies pertaining to “Outfitting” items only (e.g. anodes, TLI’s, insulation, etc.), the MRDM is
not used and R#, P# or S# ratings are not required.

D-3.11 Additional Comments: Provide any additional information that might help with the disposition or
screening of the deficiency, and to provide supplemental information that may affect the repairs. For example,
provide information about a hard to reach deficiency, or where significant interferences must be removed in order
to perform a repair action: “FALSE DECK PANELS AND CABLES IN COMPARTMENT 2-128-1-E MUST BE
REMOVED TO GAIN ACCESS FOR THE PLATING RENEWALS.”
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In order to avoid redundant reporting and adjudication, it is also required for Level 1 surveyors to review the
ships’ CSMP for open repair jobs in the compartments they will be surveying. If the review shows that any
required repairs already have jobs written for them, reference the applicable JCN in the comments.

The SURFMEPP CADET system automatically retrieves open CSMP repair jobs
and provides this information for each compartment, for each GA2K task pushed
for surface ships.

D-4. EXAMPLE TEXT FOR PROBLEM AND RECOMMENDED REPAIR STATEMENTS.

The examples provided below include language that might be used by either a Level 1 surveyor, or a Level
2 inspector.

(1) CORROSION PROTECTION, COATING - BILGE: THICK EXFOLIATION IDENTIFIED OVER A 2 FT
BY 3 FT AREA (6 SQFT) ON TANK TOP PL (F/O TANK 6-300-2-F), PORT SIDE BETWEEN FWD BHD
300 AND FR 302, AND BETWEEN 4 FT AND 7 FT INBRD OF THE TANK TOP/MARGIN PLATE TRAN-
SITION.

RECOMMEND LEVEL 2 INSPECTION TO POWER CLEAN CORRODED AREA AND PERFORM UT
THICKNESS GAUGING TO DETERMINE PERCENT MATERIAL WASTAGE AND FURTHER CORREC-
TIVE ACTION. PRIORITY: (R4, SN/V, P4). DETERIORATED AREA IS ACCESSED BY CRAWLING
BETWEEN DK GRATING AND SHELL PL UNDERNEATH CONDENSATE CORNER.

(2) CORROSION PROTECTION, COATING - BOTTOM: LOCALIZED COATING SYSTEM FAILURE
EXPOSING BARE METAL CURRENTLY WITH MINOR SURFACE SCALING AND NO APPRECIABLE
METAL LOSS APPROX 5FT BY 2FT (10SQFT) ON SHELL PLATING IN THE BOTTOM OF F/O TANK
6-300-2-F BETWEEN FR 333 AND FR 338, AND BETWEEN 8FT AND 10FT PORT OF CENTERLINE.
COATING SYSTEM ELSEWHERE IS IN EXCELLENT CONDITION.

RECOMMEND LOCAL TOUCH-UP PAINTING IAW STD 009-32 PRIOR TO CLOSEOUT OF TANK.
PRIORITY: (R5, SN/V, P2).

(3) STRUCTURAL, FRAMING - STIFFENER: 12 IN BY 3 IN HOLE IN WEB OF STRINGER S-11 PORT
BETWEEN 1 FT AND 2 FT AFT OF FR 208 AND CENTERED 3 INCHES FROM THE ATTACHED PLAT-
ING. UT THICKNESS GAUGING ON WEB OF S-11 PORT REVEALED ACCEPTABLE MATERIAL
THICKNESS FROM FR 208 TO 6 IN AFT OF FR 208, AND BEGINNING 2.5 FT AFT OF FR 208. THE
AVERAGE THICKNESS OF THE REMAINING PORTION OF THE INTACT WEB ALONG THE DEPTH
OF THE WEB IS 0.163 INCHES MINIMUM.

CROP AND RENEW 3 LINEAR FT OF STRINGER S-11 PORT, BETWEEN FR 208 AND FR 211 PER
NAVSEA DWG 801-57888543 DETAIL 3-A SHEET 3. PRIORITY: (R5, S5, P2)

(4) STRUCTURAL, PLATE - SHELL: OBSERVED 10 IN X 10 IN AREA OF SHELL PLATING WITH
SEVERE EXFOLIATION. THREE UT THICKNESS READINGS WERE OBTAINED ON CORRODED
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AREA REVEALING THICKNESS AS LOW AS 0.298 IN ON 0.500 IN NOMINAL DESIGN PLATE
LOCATED STBD SIDE BETWEEN 2 IN AFT OF FR 182 AND FR 183, AND BETWEEN THE 20TH AND
19TH STIFFENER BELOW SECOND PLATFORM. UT THICKNESS READINGS OBTAINED ON SUR-
ROUNDING PLATE WITH NO COATING FAILURE REVEALED MATERIAL THICKNESS RANGING
BETWEEN 0.482 IN AND 0.499 IN. DETAILED UT REPORT WAS PROVIDED TO PORT ENGINEER
(REPORT NO.: ABC_UT_20120229)

CROP AND RENEW 4 SQFT OF SHELL PLATING BETWEEN FR 181.5 AND FR 183.5, AND BETWEEN
THE 20TH AND 19TH STIFFENER BELOW SECOND PLATFORM PER NAVSEA DWG 110-6011836,
SHT 8. AREA IS EXTREMELY DIFFICULT TO ACCESS DUE TO TIGHT SURROUNDING STRUCTURE.
PRIORITY: (R5, S5, P2)

(5) OUTFITTING, PIPING HANGER: STEEL HANGER WELDED TO OVERHEAD FOR 4 INCH DIAM-
ETER CHT PIPE IS BADLY CORRODED AND PARTIALLY PERFORATED. ALL OF SURROUNDING
PAINT IS INTACT. LOCATED PORT SIDE OF SPACE ABOVE STORAGE LOCKER AT FR 349 AND 6
FT INBD OF PORT SHELL PLATING, 6 IN BELOW FIRST DECK. SEE PHOTO.

SCOPE OF REPAIRS ALREADY COVERED UNDER JCN 20222EB141234. PRIORITY: (R2, S3, P1).

D-5. COMMONLY USED ABBREVIATIONS.

Although not required, many abbreviations are commonly used by Navy maintenance and survey personnel.
Some of the more commonly used terms and their abbreviations are listed below.

Above ABV

Above Baseline ABL
Aft AFT
Baseline BL
Below BLW
Bolted Equipment Removal Plate BERP
Bottom BOT
Bracket BRKT
Bulkhead BHD
Centerline CL
Center Vertical keel CVK
Deck DK
Drawing DWG
Feet/Foot FT
Flange FLG
Flat Bar FB
Forward FWD
Foundation FDN
Frame FR
Horizontal HORIZ
In Accordance With IAW
Inboard INBD
Inches IN
Innerbottom IB
In Way Of IWO
Knuckle KNU
Level LVL
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Longitudinal LONG
Multi-Cable Transit MCT
Non-Tight NT
Outboard OUTBD
Overboard OVBD
Overhead OVHD
Piping PPG
Platform PLATF
Plating PL
Port PORT
Square Feet SQFT
Square Inches SQIN
Stanchion STAN
Starboard STBD
Stiffener STIF
Stringer STGR
Transverse TRANSV
Trunk TRK
Vertical VERT
Waterline WL
Watertight WT
Watertight Door WTD
Web Frame WEB FR
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